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INTRODUCTION
Non-alcoholic fatty liver disease (NAFLD) is one of the 
most pressing medical and social problems, due to its 
high prevalence worldwide, especially in economically 
developed countries [1, 2]. NAFLD includes a range of dis-
eases from liver steatosis and non-alcoholic steatohepatitis 
(NASH) to cirrhosis and hepatocellular carcinoma. Now-
adays, the leading mechanisms of lipid accumulation in 
hepatocytes, the role of oxidative stress and mitochondrial 
dysfunction in the NASH progression, the development of 
liver fibrosis and cirrhosis have been identified [1, 3, 4]. 

The arginine amino acid has a variety of biosynthetic 
functions due to its participation in protein synthesis, urea 
cycle, synthesis of polyamines, creatine and nitric oxide 
(NO) [5, 6, 7, 8]. In terms of the pathogenesis of obesity, 
metabolic syndrome, as well as the mechanisms of NASH 
development, the reaction of arginine conversion to NO 
and citrulline catalyzed by the NO-synthase (NOS) system, 
and the reaction of arginine metabolism into ornithine with 
the arginase participation, are of particular importance 
[9]. Citrulline is an amino acid precursor to arginine. At 
the same time, the citrulline can itself be converted to 
arginine, closing the Citrulline / NO-cycle or Arginine / 
Citrulline-cycle. The processes of arginine conversion are 
competitively affected by NOS and arginase systems [5, 7, 
10, 11, 12, 13]. Arginase is a regulatory enzyme that de-
termines the arginine bioavailability for NO, polyamines, 

agmatine, proline, and glutamate synthesis [7, 14, 15]. 
Experimental studies have shown that arginase deficiency 
contributes to the NASH development against a high-cal-
orie diet [15]. From this point of view, the Arginine /  
Citrulline cycle may be very important in the study of the 
main mechanisms of NAFLD. 

THE AIM
The aim – to study the Arginine / Citrulline-cycle features 
on a diet-induced rat model of NAFLD.

MATERIALS AND METHODS
The studies were carried out on 20 white non-linear adult 
rats, including 10 (50%) males, 10 (50%) females, weighing 
160-220 g. All experimental animals were divided into 
two series of experiments. The first series of experiments 
included 10 rats (5 males and 5 females) with NAFLD 
modeling. The second series – included 10 intact animals 
(5 males and 5 females) that made up the control group. 
The experimental animals were divided into two groups:

І (n=10) – main group, with NAFLD modeling;
ІІ (n=10) – control group, fed with a standard vivarium diet;
Additionally, experimental animals were divided into 

subgroups according to gender: subgroup A – males; 
subgroup B – females.
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ABSTRACT
The aim: to study the Arginine / Citrulline-cycle features on a diet-induced rat model of non-alcoholic fatty liver disease (NAFLD).
Materials and methods: The studies were carried out on 20 white non-linear adult rats, including 10 (50%) males, 10 (50%) females, weighing 160-220 g. NAFLD was modeled 
by a 9-week fast food diet. The level of arginine and citrulline, and the arginase activity were investigated in the animals’ liver homogenates and in the blood. The morphological 
analysis of liver tissues changes was done.
Results: NAFLD modeling using a 9-week fast food diet resulted in maximum weight gain in male rats (р<0.05). Female rats had 3 times more accumulation of intra-abdominal 
fat than male rats in the main group (р<0.05). Histopathologic liver examination confirmed NAFLD development in rats on a fast food diet during 9 weeks (р<0.05). NAFLD led 
to an increment of arginine level in the blood and liver homogenate in the main group compared to controls (р<0.05). NAFLD development was accompanied by a decrease in 
arginase activity and citrulline level in the blood and liver homogenate compared to control (р<0.05). 
Conclusions: The experimental rat model of NAFLD showed the Arginine / Citrulline cycle disorders, that were characterized by an increased arginine level, a decreased arginase 
activity and citrulline concentration in the blood and liver tissues.
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The experiment lasted for 9 weeks. The control group rats 
received the standard vivarium diet throughout the obser-
vation period, which included the following components 
based on 1 animal per day: granulated feed concentrate 0.04 
kg, fat-free cheese 0.006 kg, carrots 0.02 kg, cabbage 0.015 
kg. The energy value of the standard diet was 93.1 kcal.

NAFLD was modeled in rats by fast food, using a high-
fat diet and 4% aqueous fructose solution. Vegetables 
were excluded from the standard diet. A high-calorie diet 
was used, which, per animal, included a granulated feed 
concentrate 0.04 kg (calorie content 19.6 kcal per 0.01 kg), 
butter 72.5% 0.01 kg (calorie content 66.2 kcal per 0.01 kg), 
refined sunflower oil 0.01 kg (calorie content 89.9 kcal per 
0.01 kg), palm oil 0.01 kg (calorie content 89.9 kcal per 
0.01 kg). The energy value of the diet for NAFLD modeling 
was 324.4 kcal. A 4% aqueous fructose solution was used 
as the sole source of fluid for rats. The experimental ani-
mals were weighed 10 times: before being included in the 
experiment and once a week (every Tuesday) throughout 
the observation period. Weight and height of the animals 
were measured, and the body mass index (BMI) was cal-
culated using the following formula: BMI = weight (kg) / 
height (m2). 

Decapitation of rats was performed under thiopental an-
esthesia after 9 weeks of observation. The visceral fat mass 
was evaluated. These indicators were compared between 
the main and control groups regarding to gender charac-
teristics. 10% liver homogenate was prepared. The blood 
sampling was performed. The levels of arginine, citrulline, 
and arginase activity in the liver homogenate and blood 
were determined in tested animals. Liver morphological 
changes were examined by light microscopy by analyzing 
paraffin blocks sections stained with hematoxylin-eosin.

Statistical processing of research results was conducted 
using statistical software GraphPad Prism version 5.00 
(GraphPad Software, Inc., San Diego, CA, USA), which 
allows parametric and non-parametric statistical analy-
sis. With the normal data distribution, the results were 
presented as arithmetic means (M) and their errors (m). 

The significance was determined by Student’s t-test. Non 
normal distributions, paired nonparametric Wilcoxon 
and Mann-Whitney rank tests were used. The correlation 
was evaluated using the Spearman’s correlation coefficient. 
P<0.05 was considered significant.

RESULTS
At baseline the weight in the comparison groups of males 
and females did not differ significantly (p>0.05). Rats’ 
weight in subgroup I-A was 212.8±8.5 g, in subgroup I-B 
– 183.1±6.7 g, in subgroup II-A – 193.8±7.2 g, in subgroup 
II-B – 170.8±2.5 g. After NAFLD modeling using fast food 
diet in males in subgroup I-A weight gain was 62.3±5.4 g, in 
females in subgroup I-B – 29.3±5.9 g. In rats of the control 
group, fed with standard vivarium diet, in subgroup II-A 
weight gain was 19.2±7.1 g, in subgroup II-B – 14.8±4.7 g. 
Thus, in subgroup I-A weight gain 3.2 times exceeded this 
indicator in subgroup II-A (p <0.05). The weight of rats in 
subgroup I-A was 1.3 times greater than in subgroup II-A 
(р<0.05) (Tab. I).

Weight gain in subgroup I-B was 2 times greater than in 
subgroup II-B (p<0.05). There was no significant difference 
between the weight ratios of female rats in subgroups I-B 
and II-B (p>0.05) (Tab. I). Significant differences were 
found in terms of weight between male and female rats of 
the main group. The weight in subgroup I-A was 1.26 times 
higher than the weight in subgroup I-B (p <0.05) (Tab. I). 
Thus, maximum weight gain and weight were observed in 
male rats receiving 9-week fast food diet. 

BMI of male rats in subgroup I-A was 1.3 times higher 
than in subgroup II-A (p<0.05) (Tab. I). BMI of female rats 
in subgroup I-B exceeded 1.2 times (p<0.05) the subgroup 
II-B indicator (Tab. I). Visceral fat was only found in group 
I animals. In female rats, visceral fat weight was 3 times 
higher than in male rats (р<0.05) (Tab. I).

Morphologically NAFLD development was confirmed 
in rats of the main group, fed with 9-week fast food diet 
(Fig. 1).

Table I. Anthropometric indices of rats after 9 week NAFLD modeling, (М±m)
Studied groups Weight, g Height, сm BMI, kg/m2 VF, g

І-А (n=5) 275.2±3.86 22.9±0.36 5.38±0.15 3.07±0.02

р р1=0.0003
р3=0.0001

р1>0.05
р3>0.05

р1=0.0004
р3>0.05 р3=0.0095

І-В (n=5) 217.8±6.86 21.1±0.29 5.03±0.11 9.25±1.32

р р2=0.01 р2>0.05 р2=0.0002 -

ІІ-А (n=5) 216.6±6.82 22.8±0.37 4.1±0.09 -

р р2>0.05
р4=0.01

р2>0.05
р4>0.05

р2>0.05
р4>0.05 -

ІІ-В (n=5) 186.2±5.93 21.3±0.37 4.08±0.09 -

Notes: VF –visceral fat, 
р1 – significant difference between indicators in I-A and II-A subgroups; 
p2 – significant difference between I-B and II-B subgroups; 
p3 – significant difference between I-A and I-B subgroups;
p4 – significant difference between II-A and II-B subgroups. 
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Changes in periportal and pericentral areas of the acinus, 
characterized by the presence of hepatocyte karyolysis, 
decomposition of the hepatic cords due to hepatocytes’ 
destruction, numerous large, optically dense vacuoles (lipid 
droplets) were revealed during the liver morphological 
analysis in rats with NAFLD model (Fig. 1a, 1b). In the 
acinus periportal areas, there were constricted sinusoidal 
capillaries due to hepatocyte cytoplasm swelling. There is 
a dramatic sinusoidal dilatation in the acinus pericentral 
areas (Fig. 1a, 1b). 

There was an increased arginine level in the blood of the 
main group of rats with NAFLD model compared with the 
control group. In subgroup I-A male rats, arginine level in 
the blood increased 2-fold compared with subgroup II-A 
(0.13±0.015 vs 0.064±0.005) mmol/l (p<0.05) (Fig. 2c). In 
subgroup I-B female rats, arginine in the blood increased 
2.6-fold times compared to subgroup II-B (0.136±0.014 vs 
0.052±0.012) mmol/l (р<0.05) (Fig. 2с). There was a ten-
dency to increase the arginine level in rat liver homogenate 
in the main group compared to the control (p>0.05). Thus, 
in subgroups I-A and I-B the arginine level in liver ho-
mogenate was 0,371±0,041 and 0,413±0,021 mmol/g, and 
in subgroups II-A and II-B – 0,27±0,054 and 0,27±0,023 
mmol/g, respectively (Fig. 2а). 

Arginase activity in the blood of main group rats in 
subgroup I-A decreased 2.4-fold compared with subgroup 
II-A (21.00±3.65 vs 51.40±10.86) µmol/ml (p<0.05), 
in subgroup I-B – 2.1-fold compared to subgroup II-B 
(14.67±0.66 vs 31.08±4.59) µmol/ml (р<0.05) (Fig. 2d). 

Arginase activity in liver homogenate decreased 3.4-fold 
in male rats of subgroup I-A compared to subgroup II-A 
(0.866±0.041 vs 2.986±0.227) µmol/g (р<0.05) (Fig. 2а). 
In female rats of subgroup I-B arginase activity in liver ho-
mogenate decreased 2.9-fold compared with subgroup II-B 
(0.747±0.183 vs 2.235±0,303) µmol/g (р<0.05) (Fig. 2а).  

A direct correlation was found between serum and liver 
tissue arginine in male rats of subgroup I-A with NAFLD 
modeling (r=+0.8; р<0.05) (Fig. 3а). 

Against the background of NAFLD in the blood of sub-
group I-A rats, citrulline level decreased 2.4-fold compared 
to subgroup II-A (241.8±11.61 vs 585.7± 9.53) µmol/
ml (p<0.05) (Fig. 2e), and in the blood of subgroup I-B 
rats – 1.7-fold compared to subgroup II-B (397.9±8.64 vs 
669.9±69.48) µmol/ml (р<0.05) (Fig. 2е). Simultaneously, 
citrulline content in the liver homogenate of subgroup 
I-A was 1.8-fold lower than in subgroup II-A (31.64±3.82 
vs 57.26±1.92) µmol/g (p<0.05) (Fig. 2f) and in rats of 
subgroup I-B – was 1.6-fold compared subgroup II-B 
(33.49±2.81 vs 54.07±1.36) µmol/g (p<0.05) (Fig. 2f). The 
NAFLD development was accompanied by a decreased 
level of citrulline in the blood and liver tissues compared 
with the control group. The competitive interaction of ar-
ginase and NOS is confirmed by the presence of an inverse 
correlation between blood arginase activity and citrulline 
content in liver tissues of male rats with NAFLD (r=-0.98; 
p<0.05) (Fig. 3b), as well as a direct correlation between 
levels of arginine in blood and citrulline in liver tissues 
(r=+0.98; p<0.05) (Fig. 3c) and inverse correlation between 
arginase activity and citrulline content in liver tissues of 
control subgroup II-A male rats (r=-0.94; р<0.05) (Fig. 3d). 

DISCUSSION
Modeling of NAFLD using a 9-week fast food diet resulted 
in maximum weight gain of male rats, accompanied by 
significant BMI growth compared to the control group. 
However, the mass of intra-abdominal fat increased maxi-
mally in female rats of the main group with NAFLD model. 
This fact may indicate a higher risk of diseases development 
associated with abdominal obesity in females [4]. 

Fig. 1. а) General view of hepatic lobule structure in rats with liver steatosis model. Stained with hematoxylin-eosin, x 200 (1 – portal triad; 2 – central 
vein; 3 – lipid inclusions); 
b) Periportal hepatic lobule part in rats with liver steatosis model. Stained with hematoxylin-eosin, x 600 (1 – portal vein, 2 – hepatocyte with karyolysis 
and large, optically empty, vacuoles (lipid droplets); 3 – decomposition of hepatic cords due to hepatocytes destruction; 4 – hepatocyte nucleus in the 
karyolysis phase; 5 – constricted sinusoidal capillaries; 6 – numerous large optically empty vacuoles (lipid droplets). 
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The use of fast food diet for 9 weeks led to NAFLD histo-
logical liver structure transformation, namely, karyolysis of 
hepatocytes, decomposition of liver cords due to hepatocytes 
destruction, the presence of numerous large, optically dense 
vacuoles (lipid droplets), constricted sinusoidal capillaries 
in the periportal acinus areas due to hepatocyte cytoplasm 
swelling and sinusoidal dilatation in the pericentral acinus 
areas. According to the study [1], the use of a high-calorie 
diet allows to simulate NAFLD in experimental animals 
with histopathological changes that are similar to humans. 

There was an increased arginine content in the blood and 
liver tissues of experimental animals with NAFLD model. The 
maximum arginine substrate accumulation in the liver was not-
ed. At the same time, the arginase activity in the blood and liver 
tissues, which is produced mainly by hepatocytes, was reduced 
in rats with NAFLD model [5]. Reduced arginase activity in 
the liver homogenate may indicate impaired liver functionality. 
The increase in arginine content against the background of 
NAFLD may be associated with a shift in protein metabolism 
toward catabolic processes. Reduced arginase activity in liver 
tissues leads to impaired detoxification of protein catabolism 
products, as well as reduced ornithine formation. Ornithine is 
a substrate for polyamines and characterizes the protein-syn-
thesis liver function. That is, NAFLD rat model showed an 

impaired protein-synthesis and detoxification liver function. It 
is known that arginine is also a substrate for NO. Reduction of 
arginine biotransformation with arginase participation leads to 
metabolic shift to NOS-stimulated citrulline formation. Citrul-
line may partially replace arginine as a NO substrate donor [5]. 

Our study results showed the arginase and NO-synthase 
pathways disruption of arginine metabolism. This fact may 
be related to the violation of the arginine availability for 
arginase and NOS [1, 6, 14]. This substrate availability is 
regulated by transport systems, which provide its recapture. 
The arginine reuptake is inhibited by L-ornithine, N-ami-
noethyl-L-ornithine, N-methyl-L-arginine and others [1, 
6]. Decreased citrulline is an additional factor that poten-
tiates the progression of liver steatosis [10, 15]. In addition, 
impaired citrulline formation during the NOS-dependent 
arginine metabolism reaction can be considered a sign 
of reduced NO production and endothelial dysfunction.

CONCLUSIONS
The experimental NAFLD model showed an increased arginine 
level in the blood and liver tissues. The reason for the arginine 
concentration growth may be a violation of arginine metabo-
lism in the Arginine / Citruline cycle. This opinion is confirmed 

Fig. 2. Arginine/Citrulline-cycle. a) Arginine in liver. b) Arginase in liver. c) Arginine in liver. d) Arginase in blood. e) Citrulline in blood.  
f ) Citrulline in liver. *p<0.05 relative to control (group II). 
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by decreased arginase activity of in the blood and liver homoge-
nate. At the same time, disorders of arginine metabolism under 
the influence of NOS system were detected. Citrulline content 
was decreased in blood and liver tissues in rats with NAFLD 
model. Thus, it can be considered that Arginine / Citrulline 
cycle disturbance in rats with NAFLD model was characterized 
by decreased production of arginase by hepatocytes, as well as 
low availability of NOS arginine substrate.
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INTRODUCTION
Benign prostatic hyperplasia (BPH) is one of the most 
common diseases in elderly men. Despite the preoperative 
screening of patients to exclude prostate cancer, the latter 
is often a histological finding after TURP for BPH [1]. 

Radical prostatectomy (RPE) in clinically localized pros-
tate cancer is a safe procedure and successfully reduces 
the risk of death from cancer [2]. Many factors, including 
the previous surgery on organs of the lower part of the 
abdominal cavity, pelvis or prostate gland, as well as ra-
diation therapy, change the anatomy of the para-prostatic 
space, which, together with the experience of the surgeon, 
determine the possibility of successful RPE. In particular, 
the previous surgery or radiation therapy in this area can 
lead to the formation of connective tissue fibrosis that dras-
tically changes the anatomy of interfascial spaces and the 
ratio of tissue layers, which complicates the performance 
of RPE to a great extent [3].

Some researchers state that the previous extensive 
transabdominal or pelvic surgery is a contraindication for 
laparoscopic RPE [4]. However, other studies have shown 
that RPE can be safely performed after prostate surgery 
[5], even if extensive fibrosis is observed and interfascial 
dissection planes are absent. Many studies have shown that 
the retropubic RPE and laparoscopic RPE are difficult to 

perform after TURP, because perforation of the prostatic 
capsule during TURP with extravasation of blood and 
irrigation fluid can result in periprostatic fibrosis, sclerotic 
changes in the capsule of the prostate and distortion of the 
surgical planes [6].

Thus, in the modern literature there is a lot of conflicting 
information about the results of laparoscopic and open 
RPE in patients who have previously undergone pelvic 
surgery. This fact encouraged us to describe our experience 
in performing extraperitoneoscopic radical prostatectomy 
(ERPE) after various surgical procedures on the lower 
abdominal and pelvic organs.

THE AIM
The aim of the study is to evaluate the results of extra-
peritoneoscopic radical prostatectomy performed in the 
presence of various complicating factors. 

MATERIALS AND METHODS
 Our prospective study included 7 patients with a diagnosis 
of prostate cancer (T1-T2b, No, Mo), who underwent extra-
peritoneoscopic radical prostatectomy (ERPE). The patients 
underwent surgeries from 2016 to 2018, by the same surgeon 
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(experience in ERPE about 500 surgeries). The inclusion 
criteria for patients are the following: medical history of 
surgeries on the organs of the abdominal cavity and small 
pelvis, endoscopic surgery on the prostate gland. Patients 
were distributed as follows: 1 patient after laser vaporization 
of the prostate (patient No. 1); 1 patient after laparotomy for 
peritonitis, appendectomy, right-sided hernioplasty (patient 
No. 2); 1 patient with an epicystostomy inserted for bladder 
obstruction as a result of prostatic hyperplasia (patient No. 3); 
1 patient after transvesical open prostatectomy (patient No. 4); 
3 patients after bipolar TURP (group of patients No. 5). Table I.

It is worth noting that all these patients underwent the first 
surgeries in other medical institutions. In patient No. 1, the 
preoperative PSA level was 8.6 ng/ ml, in patient No. 2 – 5.5 
ng/ ml, in patient No. 3 – 6.2 ng/ ml, in patient No. 4 – 5.4 ng/ 
ml. In patients who previously underwent TURP: in the first 
patient, the preoperative level of total PSA was 3.2 ng/ ml, in 
the second patient it was 1.23 ng/ ml, and in the third patient 
it was 2.2 ng/ ml. In all 7 patients histologic examination 
revealed a tumor of the prostate. The sum of points on the 
Gleason score in patient No. 1 was 3 + 4 = 7, in patient No. 
2 it was 4 + 4 = 8, in patient No. 3 the score was 3 + 4 = 7, in 
patient No. 4 it showed 4 + 3 = 7. In group No. 5: one patient 
had 3 + 4 = 7, the second – 3 + 3 = 6 and the third – 4 + 3 = 7. 
Before ERPE, in patient No. 1 the prostate volume was 63 cm3, 
in patient No. 2 – 52 cm3, in patient No. 3 – 86 cm3, in patient 
No. 4 – 27 cm3. In patients’ group No. 5, one patient had the 
prostate volume of 12 cm3, the second – 16 cm3, and the third 
– 11 cm3. The minimum time period after the first surgery 
before ERPE was 2 weeks, the maximum one was 5 years. All 
patients of group No. 5 were diagnosed with a prostate tumor 
immediately after transurethral resection during histological 
examination of postoperative material. In all other cases, it 
happened after transrectal puncture biopsy for an elevated 
PSA level. In all the observations included in this study, we 
used the Rocco stitch as a stage of posterior reconstruction, as 
well as the stitching of the bladder to puboprostatic ligaments 
as a stage of anterior reconstruction.

The preoperative examination of patients before performing 
the ERPE was carried out in accordance with modern standards 
and recommendations of the European Society of Urology 
and included a thorough medical history, physical, laboratory 
and instrumental types of examination. To exclude common 
forms of prostate cancer, magnetic resonance imaging of the 
small pelvis was performed, which confirmed the stage of the 
disease; the absence of damage to regional lymph nodes and the 
absence of distant metastasis. In our opinion, more extensive 
observations are required, followed by statistical studies.

RESULTS AND DISCUSSION
Among all ERPEs performed on seven patients, the maximum 
duration of the surgery was 6 hours 30 minutes, and the mini-
mum one was 3 hours 40 minutes. There were no conversions 
from extraperitoneoscopic access to “open” one. We did not 
perform pelvic lymphadenectomy in those cases due to the 
absence of indications. All surgeries were conducted in accor-
dance with oncological requirements; histological examination 
of the preparations did not show “positive” surgical margin. In 
all cases, taking into consideration the manifested postoperative 
fibrosis, extrafascial prostatectomy was performed. Intraop-
erative complications (injuries of the rectum, the ureters, and 
great vessels), fragmentation of the prostate or damage to its 
capsule were avoided. The average volume of blood loss did 
not exceed 350–20 ml; decline in hemoglobin level was in the 
range of 10-12 g/l. There was no need for blood transfusion. 
All patients were activated on the first postoperative day. The 
urethral catheter was removed no earlier than 7 days after the 
surgery. Drainage from the space of Retzius was removed on 
the 3rd day. Postoperative complications occurred in 2 patients 
(28.57%). Due to the lack of tightness of the anastomosis in 2 
patients (patient No. 1 and No. 4), the urethral catheter was 
removed on the 14th day after the control cystography. All pa-
tients were discharged for outpatient treatment with recovery. 
The maximum period of postoperative outpatient follow-up 
was 22 months. In 6 patients (85.71%), complete urinary re-
tention up to 3 months was noted. One patient (14.29%) had 
mild urinary incontinence (PAD-test – no more than one pad 
per day). In these cases, sexual potency was absent in 100% of 
patients. The maximum postoperative PSA level in the group 
reached 0.13 ng/ ml.

It is common knowledge, in most patients who have previous-
ly undergone open surgery, tissue fibrosis develops in the area 
of the surgery, which, when performing subsequent surgeries, 
causes a number of “technical” difficulties for the surgeon and 
this contributes to intraoperative complications [9]. We also 
encountered such “technical” difficulties in performing ERPEs 
against the background of previous surgical procedures, where 
infiltrative and cicatricial interfascial fibrotic changes took place 
to one degree or another.

Thus, after an open adenomectomy in the patient (taking into 
consideration that the surgery was performed via transvesical 
access and the bladder wall was “soldered” with paravesical fatty 
tissue), we needed to access the Retzius space with excision of 
postoperative scars (Figure 1).

After that, the Retzius space was marked and under direct 
vision (according to the Hasson technique), trocars were 
placed and the wound was sutured layer by layer. The further 

Table 1. Patients’ distribution
Laser vaporization of the prostate 1 (patient№1)

Laparotomy for peritonitis, appendectomy, right-sided hernioplasty. 1 (patient№2)

Epicystostomy 1 (patient№3)

Transvesical open prostatectomy 1 (patient№4)

Bipolar TURP 3 (group of patients№5)
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surgery progress did not differ from the standard ERPE. In 
both cases, we had to perform the conversion from extraperi-
toneoscopic access to laparoscopic one. In the first case, ERPE 
was performed in patient No. 2, in the second observation it 
was in patient No. 4. It is worth noting that in these cases we 
did not use cylindrical dissectors at the stage of marking of the 
Retzius space to place an optic trocar, but performed this step 
with the index finger from a small incision under the umbilical 
ring up to 2 cm. In our opinion, this allows us to perform this 
stage more precisely and minimizes the chance of trauma to 
the peritoneum. Nevertheless, the need for conversion was 
determined by a trauma of the peritoneum at the stage of 
finger marking of the Retzius space. This in turn led to the 
ingress of carbon dioxide into the abdominal cavity and, as a 
result, squeezing our workspace. After the conversion from 
extraperitoneoscopic access to laparoscopic one, we noted that 
the greater omentum was “soldered” to the anterior abdominal 
wall, and the ileoceсal angle of the large intestine was medially 
displaced and adjacent to the rectum. This made us separate 
the above-indicated structures from each other, for safe access 
to the Retzius space. After opening the parietal peritoneum, 
the progress of the surgery did not differ from the standard 
laparoscopic radical prostatectomy. From our point of view, 
an important factor determining the success of these surgical 
procedures is the experience of a surgeon who is aware of all 
access options for performing ERPE.

In other 4 cases, in patients with a medical history of en-
doscopic surgery (patient No. 1 and patient group No. 5), 
infiltrative and cicatricial periprostatic changes were most ob-
served and combined with fibrosclerotic changes in interfascial 

anatomy of the small pelvis, which significantly complicated 
extrafascial prostate excretion. Therefore, in our observations, 
we noticed a severe cicatricial deformity of the bladder neck, 
fixed to the pubic articulation along the anterior semicircle; 
significant periprostatic infiltrative-cicatricial changes; asym-
metry of the sclerosed prostate and the lack of the possibil-
ity of interfascial dissection due to cicatricial changes in the 
anatomical layers. The density of scar tissue did not allow to 
clearly differentiate the border between the prostate and the 
bladder neck (Figure 2). The latter required a wide excision 
with subsequent reconstruction of the bladder neck. In all cases, 
navigation was carried out along the cylinder of the urethral 
catheter during its traction.

In our opinion, this stage of the operation is associated with 
a high risk of damage to the orifices of the ureters due to the 
wide excision of the bladder neck. Taking into consideration 
that fact, we performed that stage precisely and the search of the 
orifices in the deformed vesical triangle took a long time (up to 
30 minutes). Clear visualization of the orifices is important in 
the formation of the posterior semicircle of the vesicourethral 
anastomosis. Therefore, in our opinion, perhaps, as prevention 
of such complications in patients of this category, preoperative 
ureteral stenting should be performed.

In 3 cases (2 patients of group No. 5 and patient No. 1), we 
were not able to differentiate the anterior surface of the prostate 
and the dorsal venous complex in scar tissue. The latter was 
not stitched; the tissues were cut with “cold” scissors, sliding 
along the surface of the pubic articulation to minimize injury 

Fig. 4. Gross specimen of the patient G. The prostate with seminal vesicles 
and sections of the vas deferens as a single unit.

Fig. 1. The formation of extraperitoneoscopic access. The postoperative scar 
in the patient after transvesical adenomectomy was excised.

Fig. 2. The prostatic urethra region after dissection of the bladder.

Fig. 3. Cystogram of the patient G.: direct and lateral projection.
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to the external urethral sphincter. In this case, no bleeding was 
observed or it was minimal, not requiring through-out suturing 
of the dorsal venous complex. The described changes, appar-
ently, are determined by the technological features of previously 
conducted TURP and vaporization. Thus, it is known that trans-
urethral resection of adenomatous nodes is often accompanied 
by perforation of the surgical capsule of the prostate and the 
coagulation of bleeding vessels and vaporization of tissues only 
aggravate the inflammatory changes.

EXAMPLE: PATIENT NO 1.
Patient G., 63 years old, complained of pain in the suprapu-
bic region on the left. Medical history: 3 months ago laser 
vaporization of the prostate. PSA before surgery was 3.9 ng/ 
ml; prostate biopsy was not performed. Examination: there 
is no ultrasound of ectasia of the calices-pelvis system (CPS) 
on both sides, there is no residual urine. After emptying the 
bladder there is a liquid formation of 5x4 cm in a small pelvis 
on the left. Cystography is performed (Figure 3) in the direct 
and lateral projections: in the direct projection, the bladder is 
uniformly contrasted, there are no filling defects. In the area of ​​
the prostatic urethra on the left, the flow of contrast medium 
into the Retzius space of 6x4 cm is noticed.

3 months after vaporization PSA was 8.6 ng / ml. A transrec-
tal biopsy of the prostate was performed: prostatic adenocarci-
noma 4 + 4 = 8 points on the Gleason score. The volume of the 
prostate was 63 cm3. Endoscopic extraperitoneal extrafascial 
radical prostatectomy was performed. Surgery duration was 
4 hours 50 minutes, blood loss – 320 ml. The drainage was 
removed on the 3rd day; the urethral catheter was removed 
on the 9th day. During histological examination, the surgical 
margin was negative (Figure 4). Urinary stress incontinence 
of mild severity (up to 1 pad per day) was noted for up to 3 
months. After 3 months, urine is completely retained.

Having performed these surgical procedures, we noted that 
the severity of the adhesive process in the early stages (up to 
one month) was less than at a later date. In our observations, 
we managed to avoid serious intraoperative complications such 
as the rectum trauma, the ureters trauma, massive blood loss. 
However, periprostatic adhesion due to the previous surgery 
complicates the excretion of seminal vesicles and the identifica-
tion of neurovascular bundles in the projection of the crura of 
the prostate, which forces an extrafascial RPE to be performed 
without preserving the neurovascular bundles, thereby increas-
ing the risk of impotence and urinary incontinence.

CONCLUSIONS
Previous pelvic surgery should not be considered an absolute 
contraindication for performing ERPE. The determining factor 
for success in performing these surgical procedures is the ex-
perience of the surgeon. Own experience of ERPE in patients 
against the background of previous transurethral resections and 
vaporization of the prostate showed the effectiveness and safety 
of the method. In patients after “open” surgeries on the prostate, 
it is advisable to refuse extraperitoneoscopic access. Having 
performed these surgical procedures, we noted that the severity 

of the adhesive process in the early stages (up to one month) was 
less than at a later date. In our opinion, it is recommended for 
patients after endoscopic surgeries on the prostate to begin the 
surgery with cystoscopy and stenting in cases of close locations 
of the orifices to the bladder neck. However, taking into account 
the small amount of data from clinical cases, more extensive 
research is needed in this direction.
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INTRODUCTION
The quality prosthetics with partial and complete remov-
able laminar dentures is an important issue in the clinical 
practice of orthopedic dentistry. According to various au-
thors, the need for such types of structures varies from 50 
to 75% of the total number of orthopedic patients [1,2,3].

Currently, the main materials used for manufacturing 
removable dentures are derivatives of acrylic and meth-
acrylic plastics: from 91 to 98% of removable dentures are 
made of acrylic plastics [4,5,6].

The extensive period of using acrylic plastics in ortho-
pedic dentistry as the main material for manufacturing 
various types of dentures since the 1930s and up to this 
day indicates its satisfactory biological, physical and me-
chanical properties. It meets the requirements of everyday 
dentistry because of its relatively good biocompatibility, 
chemical inertness, favorable mechanical properties, stable 
dimensions, aesthetic, technological benefits, the possibil-
ity to fix it, as well as its low cost [7,8,9].

However, among the list of positive qualities of acrylic 
plastics, there are certain shortcomings. This is supported 
by the fact that more than 26% of patients cannot use 
removable dentures, and 37% are forced to adjust to poor-
ly-designed dentures [2,10].

The disadvantages of acrylic prosthesis include inac-
curate correspondence of the prosthetic base of the relief 
of the tissues of the prosthetic bed, inadequate pressure, 
insufficient mechanical strength, the presence of residual 

monomer, disruption of thermoregulation, microbiological 
imbalance and biodegradation [11,12,13,14].

In order to improve the strength parameters and reduce 
the degree of water absorption of plastics, we developed 
a new way of enhancing the removable laminar denture, 
manufactured according to traditional technology using 
the nanosized material – molecules of fullerene С60.

THE AIM
The aim of the research is to study the physical and me-
chanical parameters of the bases in removable laminar 
dentures after the modification of their surface 

MATERIALS AND METHODS
We used the following samples of materials: acrylic plastics; and 
acrylic plastics, coated with a layer of fullerene С60 nanomaterial.

The study of certain physical and mechanical properties 
was conducted in accordance with the general require-
ments of GOST 143559-79, as well as GOSTs for testing 
each indicator on carefully selected samples without cracks, 
pores and other defects.

Samples of acrylic plastics, and acrylic plastics with 
fullerene С60 nanocoating were obtained using the follow-
ing technological methods:
1. �Polymerization of acrylic plastics by the compression 

method of forming plastic paste in the cuvette.
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2. �Coverage of polymerized acrylic plastics with molecules 
of fullerene С60, by the method of magnetron sputtering 
of materials.

Measurement of the thickness of samples was conducted 
using the micrometer with accuracy up to 0.001 mm.

According to the materials and methods of manufac-
turing, the samples were divided into two groups of 50 
samples in each:

Group I – samples made of acrylic plastics 
Group II – samples made of acrylic plastics with fullerene 

С60 nanocoating.

DETERMINING THE COEFFICIENTS OF WATER 
ABSORPTION AND WATER SOLUBILITY
Before testing, the samples were conditioned according to 
GOST 12423-66 for at least 16 hours (at the temperature 
of 23±2° С and relative humidity of 50+5%). The length, 
width and thickness of the samples were measured using 
micrometer MK 0-25 GOST 6507-78 with accuracy of ± 
0.01 mm in at least three places.

To determine water absorption and water solubility, the 
samples were immersed in distilled water for 30 days at the 
temperature of 37°±1° C in a dry air thermostat, so that 
the samples did not touch the walls of the Petri glass cup, 
each other and the surface of water. The initial mass (m0) 
of samples was determined by weighing them on scales of 
class II with an error of not more than 0.2 mg. At the end 
of this period, samples were removed and gently wiped 
with dry filter paper. After 1 min after removing samples 
from water, they were weighed with the same precision as 
in the beginning, determining the mass m1. After weighing, 
the samples were again conditioned to the constant mass 
in the exicator, as described above. The constant mass was 
recorded as m2. Water absorption (Wa, in μg / mm3) was cal-
culated by the formula: Wa = , where m0 is the initial 
mass of the sample, m1 is the sample mass after exposure 
in water for 30 days, V is the volume of the sample. Water 
solubility (Wsl, in μg / mm3) was calculated by the formula: 
Wsl = , where m0 is the initial mass of the sample, m2 
is the sample mass after exposure in water for 30 days and 
drying, V is the volume of the sample.

For the study of microhardness (in mPa), samples of the 
studied materials were additionally grinded and polished 
to a mirror luster.

Microhardness of the examined samples was studied 
according to the Vickers method with the microtrometer 
PMT-3, by the size of the imprint of the diamond pyramid 
(indenter) at different loads.

The sample was placed on the microscope stage, whose 
rotation led the sample to the diamond pyramid, lowering 
it to the sample, which was examined so that the distance 
between the center of the imprint and the edge of the 
sample was not less than 2-2.5 mm. The load time was 10 
seconds. Measurements of microhardness were carried 
out at three points of each sample. After the sample was 
released from the load, the microscope stage was brought 
to the microscope’s eyepiece. The imprint was measured 

with the accuracy up to 0.3 µm.
The value of microhardness by Vickers (Hv, mPa) was 

determined by the formula:

Hv
22

18540
a

PHv =  

where P is load, g;
2a is arithmetic average of the diagonals length, μm.
For each of the studied samples, we obtained three im-

prints and found the average value.
The deformation characteristics of all groups of studied 

samples were examined in their deformation in terms of 
compression and tension. The study of deformation charac-
teristics of the examined samples in terms of compression 
was conducted using the deformation machine MRK-1. 
To determine the compression deformation, samples of 
materials were cylinders of 4x4x10 mm. The deformation 
rate was 0.1 mm / min.

The value of the resilience boundary was determined 
by the formula:

σrs
0

0

S
P

rs =s

where Po is the load at which the first deviation from the 
linearity on the deformation curve (H) is observed;

So is the initial plane of the cross-sectional sample (m2).
Tension deformation was conducted in the discontinuous 

facility MRK-1 with the deformation rate of 0.2 mm / min 
on the dumbbell shaped samples with the dimensions of the 
working part of 14x10x3 mm. The samples were fastened 
to the clamp of the test machine in such a way that the 
larger axis of the sample coincided with the loading axle. 
The tightening of the clamps did not allow the sample to 
slip during the test.

According to the obtained deformation curves, we deter-
mined the yielding boundary (σ0.2), the strength boundary 
(σst) and the maximum deformation to destruction maxΣ .

To determine the strength boundary, in the formula Po 
was substituted with Pmax – the load at which the sample 
is destroyed.

The study of bending deformation characteristics was 
also carried out in the MRK-1 facility with an aperture 
for four-point bending. To this end, samples of materials 
35x5x3 mm from different groups were used.

To determine the reliability of the research results, the 
variational-statistical analysis was used for interrelated ob-
servations, calculating the reliability of difference according 
to Student. Statistical processing was conducted using the 
STATISTICA 6.0 (StatSoft, USA) software with a mean (M) 
and a standard error (m). Differences between the groups 
were considered statistically significant at p <0.05.

RESULTS
Indicators of water absorption and water solubility are 
presented in Table I.

Based on the data presented in Table I, the average initial mass 
of samples of acrylic plastics material was 348.8 ± 10.3 mg. After 
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30 days of exposure in distilled water at 37°±1°С, the average 
sample mass increased to 351.3±10.4 mg, and after conditioning 
the samples to constant mass in the exicator, their average mass 
decreased to 347.6 ± 10.3 mg. Accordingly, the coefficient of 
water absorption on the 30th day was 7.80 ± 0.27 μg / mm3, 
and the coefficient of water solubility was 3.87 ± 0.18 μg / mm3.

The average initial mass of samples of acrylic plastics 
material with fullerene С60 molecules nanocoating was 
382.1 ± 6.2 mg. After 30 days of exposure in distilled water 
at 37°±1°С, the average sample mass increased to 384.2 ± 
6.3 mg, and after conditioning the samples to constant mass 
in the exicator, their average mass decreased to 381.2 ± 6.2 
mg Accordingly, the coefficient of water absorption on the 
30th day was 5.90 ± 0.30 μg / mm3, and the coefficient of 
water solubility was 2.57 ± 0.28 μg / mm3.

The obtained data show that the material covered with 
fullerene С60 has a lower coefficient of water absorption 

and water solubility, which amounted to 0.55% and 0.23%, 
respectively, than the initial weight of samples, as compared 
with acrylic plastics without coating – 0.71% and 034%, 
respectively.

The study of microhardness allows us to evaluate the 
properties of thin surface layers of dental base materials, 
that is, their ability to resist local plastic deformation, 
which arises under the influence of the action of more 
solid materials.

As our studies have shown (Table II), the microhardness 
indicators of base material samples are significantly higher 
in Group II, as compared with Group I. The average value of 
microhardness is 307.3 ± 13.3 mPa, in the second group –  
701.8 ± 26.6, which is by 2.28 times higher than in the 
second group.

In the study of tension deformation of the materials, it 
was determined that samples of basic materials are de-

Table I. Average values of main characteristics of sample materials acrylic plastics and acrylic plastics with fullerene С60 molecules coating and indicators 
of water absorption and water solubility on the 30th day of the experiment

No Title of the 
material a, mm b, mm h, mm V, mm3 m0, mg m1, mg m2, mg Wa,

µg/ mm3
Wsl,

µg/mm3

1 Acrylic plastics 6.1
±0.05

3.5
±0.02

14.7
±0.5

315
±9.26

348.8
±10.3

351.3
±10.4

347.6
±10.3

7.80
±0.27

3.87
±0.18

2
Acrylic 

plastics with 
nanocoating

6.24
±0.07

p>0.05

3.47
±0.01

p>0.05

16.1
±0.26 

p<0.05

348.5
±3.86 

p<0.05

382.1
±6.2 

p<0.05

384.2
±6.3 

p<0.05

381.2
±6.1 

p<0.05

5.90
±0.30 

p<0.05

2.57
±0.28 

p<0.05

Table II. Average values of microhardness indicators in the presented materials (M ± m, n = 10)
Title of the material Hν, Mpa

Acrylic plastics 307.3±6.5

Acrylic plastics with nanocoating 701.8±13.1
р<0.05

Table III. Average values of strength and plasticity of samples made of the examined materials in the tension study (M ± m, n = 10)

Title of the material Young’s modulus, 
Е, MPa σrs., MPa σ02, MPa σst., MPa δ, %

Acrylic plastics 241.78±0.55 36.02±1.01 37.25±1.35 40.25±1.06 0.38±0.038

Acrylic plastics with 
nanocoating

356.15±9.39
p<0.05

36.54±1.30
p>0.05

38.40±1.47
p>0.05

53.16±1.59
p<0.05

3.20±0.41
p<0.05

Table IV. Average values of the strength and plasticity of samples made of the examined materials in the compression study (M ± m, n = 10)

Title of the material Young’s modulus, 
Е, MPa σrs., MPa σ02, MPa σst., MPa

Acrylic plastics 939.72±9.09 59.96±2.42 62.76±2.38 95.32±1.9

Acrylic plastics with 
nanocoating

952.44±12.32
p>0.05

64.67±2.01
p>0.05

67.18±2.06
p>0.05

89.70±1.74
p<0.05

Table V. Average values of strength and plasticity of samples made of the examined materials in the bending study (M ± m, n = 10)

Title of the material Young’s modulus, 
Е, MPa σrs., MPa σst., MPa wmax, mm

Acrylic plastics 635.8±13.71 48.8±0.83 72.5±1.77 5.08±0.05

Acrylic plastics with 
nanocoating

1135.4±11.33
p<0.05

56.4±0.6
p<0.05

105.3±0.89
p<0.05

4.99±0.1
p>0.05



Bohdan Yu. Sylenko et al. 

1100

stroyed when stretching after plastic deformation within 
the range of 0.38-3.20%, which makes it possible to de-
termine the strength of the materials under examination. 
It should be noted that samples of acrylic plastics are 
destroyed at plastic deformation of 0.38%, and samples of 
acrylic plastics with nanocoating at plastic deformation of 
3.20% (Table III).

From the data given in the table it is established that the 
type of material significantly influences the strength val-
ue of the base material samples: acrylic plastics and with 
nanocoating. The plastic deformation is somewhat higher 
in the sample with nanocoating.

As shown by the conducted studies, compression de-
formation characteristics, for each of ten samples of basic 
materials, and with fullerene С60 nanocoating, differences 
in strength and compression deformation were not signif-
icant (Table IV).

The result of the bending study is the arithmetic mean 
of the values in the destructive stress on the bend of the 
experimental samples from each group. We found that 
the magnitude of the force, applied to the samples in the 
second group, leading to deformation, is by 13.5% higher 
than in the first group (Table V).

DISCUSSION
As a result of the combined effect of the prosthesis on the 
tissues of the prosthetic bed, complications may arise when 
used, such as denture stomatitis [4,15]. The percentage of 
symptoms of denture stomatitis in patients using remov-
able laminar dentures varies according to various authors 
within 15-70% [16,17].

One of the main causes of denture stomatitis is the 
presence of a residual monomer in the prosthesis. The 
residual monomer is the amount of monomer that is not 
connected to the polymer during the polymerization 
process. Incomplete polymerization of acrylates reduces 
the physical, mechanical and biological properties of den-
tures. The monomer can be washed into saliva and cause 
cytotoxic effects in the oral cavity. The higher the number 
of monomers that have not reacted, the higher will be the 
harmful effect [18,19,20].

In case of disrupted polymerization regime, the prosthet-
ic base may contain from 3.4 to 8% free monomer, which 
is released from the denture for 5 years. But even in case of 
correct mode and advanced polymerization techniques, up 
to 0.5% of residual monomer remains in the plastic [15,21].

There are two indicators that affect the amount and rate 
of leaching of the residual monomer in the oral cavity: wa-
ter absorption – the ability of the material to saturate and 
retain water over time and water solubility – the number 
of components of the material that is washed away and 
replaced by water molecules [22].

The main component of saliva is water, which is one 
of the main factors of biodestruction of acrylic dentures. 
Water molecules can easily penetrate into the polymeric 
network, which allows the removal of unbound monomer 
or other components of the plastics. It takes from one to 

two months after the start of using a denture to saturate 
polymer with water. The mouth fluid, as physiologically 
active, provokes the release of toxic substances from the 
denture polymeric bases more than the neutral extractant 
– distilled water [23].

The excess content of residual monomer and the degree of 
water absorption affect the strength parameters of denture. 
The strength of denture decreases with excessive content 
of residual monomer, resulting in its deformation under 
load. In addition, monomer is washed primarily from the 
surface of the prosthetic base, and thus the structure of the 
polymer dissolves, creating tension that ultimately leads to 
decreased strength. In orthopedic structures, this tension 
over time causes cracking and breakage of the bases of 
dentures [24].

Fractures of dentures reach 15% in the first year of use. 
Breakdowns of plastic bases make up 35-49% of the total 
number of manufactured removable laminar dentures. 
Duration of using the removable laminar dentures until 
the first break is on average 0.5-1.4 years [10,25].

Since currently there is no material that could replace 
acrylic plastics, an important task is to improve its biologi-
cal, physical and mechanical properties. Thus, it is possible 
to increase the parameters of strength and reduce water 
absorption of plastic by means of a new way of improving 
the removable laminar dentures, produced according to 
the traditional technology, with nanosized material – mol-
ecules of fullerene С60.

CONCLUSIONS
1. �The given results of water absorption and water solubility 

show that acrylic plastics with fullerene С60 nanocoating 
has a lower coefficient of water absorption and water sol-
ubility, as compared to acrylic plastics without coating. 
This indicates a higher degree of resistance to biodegra-
dation of the modified surface material, in turn reducing 
the washing-out of residual monomer from the denture, 
which directly improves the strength parameters of the 
acrylic plastics.

2. �The obtained data prove that nanocoated plastics have 
higher physical-mechanical characteristics as compared 
to conventional plastics. The microhardness index is by 
2.28 times higher in modified plastics, indicating a better 
surface ability to withstand mechanical stresses directed 
on the surface, without changing the surface structure.

3. �Samples with nanocoating are more resistant to destruc-
tion because the index of relative residual deformation 
prior to the sample destruction is by 2.82% higher than 
in conventional plastics. Therefore, it can be argued 
that such material can be used in dentistry to reduce 
the number of breakages of removable dentures and 
prolong their lifetime.
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INTRODUCTION
A correct and bright smile has become a kind of “business 
card” of a person, and thus symbolizes his position in public 
life. That is why achieving such a result – an excellent “business 
card” has become the main goal of dentistry in recent decades.

Building a dentition is a complex process that requires a 
comprehensive approach. To get a harmonious smile, the 
doctor cannot act in a formulaic fashion. It should be based on 
the features of the patient’s face, considering anthropometric 
points, and features of the teeth, considering odontometric 
parameters.

The fact of the relationship of the cranial skull with the pa-
rameters of the upper and lower jaws is proved. Differences of 
transversal sizes of lower and upper jaws in girls and boys with 
different head shapes revealed [1]. Specifics were also found in 
such odontometric parameters as the root length of the incisors 
and canines on the upper and lower jaws. Higher values of the 
investigated parameters were found in the representatives of 
mesocephals compared to brachycephals [2]. Face types affect 
the ratio of dental arches of the upper and lower jaws [3].

Equally important is the ethnic and regional component. 
Bedoya A. et al found significant differences in the bite force, 
dental arch transversal width, and bizygomatic width scores from 
representatives of three different tribes living in the Amazon. [4]. 
In this regard, there is a need to conduct research on individual 
populations, considering ethnicity. Such works are actively ap-
pearing in different corners of the world, which testifies to the 
significant relevance of this topic [5, 6]. Of particular note is the 
work on the study of the relationship between the type of dental 
arches and face for different types of occlusion [7, 8].

Only the inclusion of the maximum number of variables 
(the maximum number of anthropometric points and lines on 
the brain and facial part of the skull; the maximum number 
of odontometric indicators) can ensure the completeness and 
integrity of the study [9].

THE AIM
The aim – development and analysis of regression models 
of linear dimensions necessary for the construction of the 
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FOR THE CONSTRUCTION OF THE CORRECT FORM OF DENTAL 
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THE FEATURES OF ODONTOMETRIC AND CEPHALOMETRIC 
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ABSTRACT
The aim is development and analysis of regression models of linear dimensions necessary for the construction of the correct form of dental arches in young men with a wide 
face, depending on the features of odontometric and cephalometric indicators.
Material and methods: Primary computed tomographic indices of tooth size and cephalometric parameters of 44 young men with normal occlusion were obtained from 
the data bank of the National Pirogov Memorial Medical University, Vinnytsya. Face type was determined using the Garson morphological index. In licensed statistical package 
“Statistica 6,0” developed regression models of linear dimensions necessary for the construction of the correct form of dental arches.
Results: As a result of researches, it is established that all 18 reliable models of the sizes used for construction of the correct form of dental arches, depending on peculiarities 
of odontometric and cephalometric indices with a coefficient from 0.645 to 0.944 are constructed. Built models in adolescents with a broad face type more often include 
odontometric than cephalometric indicators. The most commonly used odontometric indices are: the width of the crowns of the teeth in the mesio-distal and vestibulo-oral 
directions, as well as the distance from the middle of the cutting edge to the apex of the root of the teeth in the vestibulo-oral direction.
Conclusions: In adolescents with a broad type of face with normal occlusion, all 18 possible reliable regression models of reproduction of the individual characteristics of the 
dental arches of the upper and lower jaws were determined and analyzed.
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correct form of dental arches in young men with a wide 
face, depending on the features of odontometric and ceph-
alometric indicators.

MATERIAL AND METHODS
Primary computed tomographic indices of tooth size and 
cephalometric parameters of 44 young men and 50 young 
women with normal occlusion close to orthognathic occlu-
sion (determined by 11 points by MG Bushan et al. [10]) 
obtained from the data bank of the research center of Na-
tional Pirogov Memorial Medical University, Vinnytsya. All 
surveys of young men and young women were conducted 
on the informed consent principle. Bioethics Committee of 
National Pirogov Memorial Medical University, Vinnytsya 
(Protocol No. 3 of March 16, 2017) found that the studies 
carried out comply with the bioethical and moral require-
ments of the Declaration of Helsinki, the Council of Europe 
Convention on Human Rights and Biomedicine (1977), 
the relevant provisions of WHO and the laws of Ukraine 
under the order of the Ministry of Health of Ukraine No. 
281 of 11.01.2000.

Dental cone-ray tomograph – Veraviewepocs 3D, Morita 
(Japan) was used for the study. The studies were conducted 
according to the scheme developed by Gunas I.V., Dmi-
triev N.A. and Marchenko A.V. [11] within the following 
characteristics: three-dimensional image volume – 8x8 cm 
cylinder, 0.2/0.125 mm layer thickness, 11-48 μSv irradia-
tion dose, 60-90kV/2-10mA voltage and current.

Metric indices of central (medial) and lateral (lateral) 
incisors, canines, first and second premolars, as well as 
the first molars of the upper and lower jaws were studied. 
Since in the previously conducted by Gunas I.V., Dmitriev 
N.A. and Marchenko A.V. studies [11] did not establish 
significant or trending differences when comparing CT-to-
mography sizes of the same teeth of the right and left sides, 
we further use the average values of the corresponding 
teeth on the upper and lower jaws: upper (11) or lower (41) 
central incisors; upper (12) or lower (42) lateral incisors; 
upper (13) or lower (43) canines; upper (14) or lower (44) 
first premolars; upper (15) or lower (45) second premolars; 
upper (16) or lower (46) first molars.

Measurement of the width of the crowns of the teeth 
(VSHIR, mm) and the width of the teeth at the level of 
the anatomic neck (MDDEG, mm) in the mesio-distal 
direction; width of tooth crowns (TSHIR, mm), width of 
teeth at the level of anatomic neck (VDEG, mm), distance 
from anatomical neck to apex of root (VLROOT, mm) 
and distance from middle of cutting edge to apex of root 
(L, mm) in vestibulo-oral (vestibulo-lingual) direction; as 
well as root and incisor root lengths (ALROOT, mm) in 
the mesio-distal direction were performed in the i-Dixel 
One Volume Viewer [Ver.1.5.0] J Morita Mfg. Cor.

The following cephalometric dimensions were also 
measured (using a soft centimeter tape and Martin’s 
compass, mm) [12]: AL_AL is the width of the base of 
the nose (distance between the alar points); AU_AU – ear 
diameter (biauricular width); AU_GL is the distance from 

the auricular point to the glabella (averaged); AU_GN – 
distance from auricular point to chin (average); AU_GO 
is the distance from the auricular point to the angle of the 
mandible (average); AU_N is the distance from the au-
ricular point to the nasion (averaged); AU_SN – distance 
from auricular point to subnasion (averaged); AU-I is 
the distance from the auricular point to the interincisors 
point (averaged); CHI_CHI is the width of the mouth slit; 
DUG_AU_AU is a transverse arc measured by a ribbon 
from the right tragus point to the left; DUGS_G_OP is a 
sagittal arch measured by a ribbon from a glabella to the 
occipital point; DUG_G_OP – the largest girth of the head 
due to the glabella and nasion; EK_EK – exterior (biorbit-
al) width (direct size between the outer corners of the eye 
slits); EU_EU – maximum head width (occipital diameter); 
FMT_FMT – smallest width of head (frontal diameter); 
G_OP – the greatest length of the head, is the distance from 
the glabella to the opisthocranion; GO_GN – mandibular 
body length (average); GO_GO – width of mandible (width 
between corners of mandible); LS_LI – height of red lip 
border; MF_MF is the inter-orbital (anterior inter-orbital) 
width (straight distance between the inner corners of the 
eye pits); N_GN – morphological length of the face (direct 
distance from the nasion to the gnathion); N_I is the dis-
tance between the nasion and the interincision point; N_PR 
– distance between nasion and prosthion; N_PRN – length 
of nose (distance between nasion and pronasion); N_SN 
– the height of the nose (distance between the supra-nasal 
and sub-nasal points); N_STO – the height of the upper 
part of the face (distance from the nasal to the oral points); 
SN_PRN – depth of nose (distance between sub-nasal point 
and pronaіion); SN_STO – height of upper lip (distance 
from sub-nasal point to sthomion); STO_GN – height of 
lower part of face (distance from mouth to chin point); 
STO_SPM – height of lower lip (distance from sthomion 
to supramental); TR_GN – physiological length of face 
(distance from trichion to gnathion); TR_N – forehead 
height (straight distance between trichion points (hairline) 
and nasion); V_GOL – the projection distance from the 
crown of the head (vertex) to the upper edge of the ear hole; 
ZM_ZM – average width of face (distance between zygo-
maxillary (zygomatic maxillary) points); ZY_ZY – width 
of face (distance between zygomatic points).

The type of face was determined using the Garson mor-
phological index – the ratio of the morphological length 
of the face (the direct distance from the nasion to the 
gnathion) to the width of the face in the area of zygomatic 
arches [13]. With a value of up to 78.9 young men were 
referred to a group with a very wide face; 79.0-83.9 – wide 
face; 84.0-87.9 – average face; 88.0-92.9 – narrow face; 93.0 
and above – very narrow face. The following distribution 
was established: with a very wide face – 6, with a wide face 
– 25, with an average face – 6, with a narrow face – 6, with 
a very narrow face – 1. Therefore, only young men with a 
wide face were selected for modeling.

In licensed statistical package “Statistica 6,0”, using direct 
stepwise regression analysis, constructed mathematical mod-
els of the following characteristics of dental arches (mm),  
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depending on the features of odontometric and cephalomet-
ric indices: distances between the apexes of the palatine roots 
of the upper first molars (NAPX_16), between the apexes of 
the distal buccal roots of the upper first molars (DAPX_16), 
between the apexes of the medial buccal (vestibular) roots 
of the upper first molars (MAPX_16), between the apexes 
of the medial roots of the lower first molars (MAPX_46), 
between the apexes of the distal roots of the lower first 
molars (DAPX_46), between the molar points by Pon 
(PONM), between the premolar points by Pon (PONPR), 
between the vestibular medial cusp of the upper first molars 
(VESTBUGM), and between the cusp of the upper canine 
(BUGR13_23), between the apexes of the roots of the upper 
canine (APX13_23), between the cusp of the lower canine 
(BUGR33_43), between the apexes of the roots of the lower 
canine (APX33_43); as well as canine sagittal distance of the 
maxillary dental arch (DL_C), premolar sagittal distance of 
the maxillary dental arch (DL_F), molar sagittal distance of 
the maxillary dental arch (DL_S), depth of palate at the level 
of canine (GL_1) (GL_2) and palate depths at the level of 
the first molars (GL_3).

The following conditions were considered in the regres-
sion analysis: the final variant of the obtained equation 
must have a coefficient of determination (R2) of at least 
0.60; an F-criterion value of at least 3.0; the number of free 
members should be as low as possible. Residue analysis 
was also performed: when the obtained results fell within 
±3 standard deviations from the mean, re-analysis with 
and without emissions was performed to ensure that they 
did not have any effect on the displacement of the final 
results [14].

RESULTS
In adolescents with a wide face type, regression models of 
linear dimensions necessary to construct the correct form 
of dental arches, depending on the odontometric and ceph-
alometric indicators have the following linear equations:
NAPX_16 = –0,316 + 5,930 × MDDEG_42 + 3,670 × 

VSHIR_12 – 3,402 × TSHIR_15 + 0,069 × DUGS_G_OP – 
0,639 × L_41 + 1,308 × TSHIR_44 (R2=0,845; F(6,18)=16,34; 
p<0,001);
DAPX_16 = 64,63 + 3,723 × VSHIR_45 + 3,244 × 

TSHIR_13 – 0,424 × GO_GO – 1,601 × L_42 + 1,111 × 
L_14 + 0,752 × VLROOT_43 – 0,588 × SN_PRN (R2=0,883; 
F(7,17)=18,33; p<0,001);
MAPX_16 = 15,33 + 2,206 × VSHIR_45 + 5,748 × 

TSHIR_41 + 0,943 × SN_STO – 0,285 × G_OP + 0,699 
× SN_PRN + 0,102 × TR_N (R2=0,900; F(6,18)=27,14; 
p<0,001);
MAPX_46 = 15,90 + 2,250 × TSHIR_16 + 1,497 × 

L_43 – 3,870 × MDDEG_41 – 0,290 × N_SN – 1,265 × 
VLROOT_11 + 2,428 × VSHIR_13 (R2=0,936; F(6,17)=41,54; 
p<0,001);
DAPX_46 = –0,170 + 0,326 × SN_STO + 4,992 × 

VSHIR_14 – 3,805 × VDEG_42 + 1,886 × MDDEG_12 
+ 1,511 × TSHIR_16 – 1,359 × TSHIR_14 (R2=0,793; 
F(7,16)=8,73; p<0,001);

PONM = 6,372 + 1,373 × TSHIR_15 + 0,205 × AU_GN 
+ 2,825 × VDEG_43 – 0,367 × N_SN – 2,155 × VDEG_42 
+ 2,490 × VSHIR_44 – 0,520 × TSHIR_14 (R2=0,893; 
F(7,17)=20,34; p<0,001);
VESTBUGM = –6,515 + 1,213 × TSHIR_15 + 0,313 × 

AU_GN + 2,441 × VSHIR_43 – 0,234 × N_SN + 0,685 × 
L_44 – 0,388 × L_13 (R2=0,914; F(6,18)=31,76; p<0,001);
PONPR = –8,931 + 1,404 × VSHIR_43 + 1,116 × 

VSHIR_16 + 0,077 × ZM_ZM + 0,982 × VSHIR_12 + 
1,401 × TSHIR_11 – 0,261 × VLROOT_41 + 0,178 × L_12 
(R2=0,942; F(7,17)=39,31; p<0,001);
BUGR13_23 = –59,91 + 3,618 × VSHIR_11 + 0,107 × 

DUG_G_OP + 2,863 × VDEG_43 + 0,960 × ALROOT_42 
– 0,328 × L_42 – 0,268 × N_STO – 1,116 × MDDEG_11 
(R2=0,904; F(7,17)=22,82; p<0,001);
APX13_23 = 57,98 + 0,686 × L_14 + 1,562 × MDDEG_12 

– 3,119 × VSHIR_43 – 0,418 × VLROOT_41 – 0,155 
× TR_N + 0,495 × LS_LI – 0,151 × V_GOL (R2=0,875; 
F(7,16)=16,04; p<0,001);
BUGR33_43 = 8,675 + 2,529 × VSHIR_12 + 0,724 × 

L_44 – 0,619 × ALROOT_11 – 1,921 × MDDEG_12 + 
2,243 × VDEG_42 – 0,311 × L_14 (R2=0,944; F(7,17)=41,25; 
p<0,001);
APX33_43 = 6,277 + 0,177 × AU_GO – 0,603 × STO_

SPM + 1,115 × VSHIR_43 – 1,359 × VLROOT_11 + 0,812 × 
L_43 + 1,493 × VSHIR_12 (R2=0,768; F(6,18)=9,91; p<0,001);
DL_C = –26,14 + 1,775 × VSHIR_11 + 0,103 × EU_EU 

+ 1,160 × MDDEG_42 (R2=0,645; F(3,21)=12,72; p<0,001);
DL_F = –10,64 + 2,038 × VSHIR_11 + 0,682 × VSHIR_43 

+ 1,208 × VSHIR_41 (R2=0,701; F(3,21)=16,38; p<0,001);
DL_S = 16,01 + 2,154 × VSHIR_11 + 2,735 × VSHIR_44 

– 1,945 × MDDEG_12 – 0,066 × AU_AU + 0,259 × MF_MF 
+ 0,521 × ALROOT_11 – 0,499 × VLROOT_12 – 0,944 × 
VSHIR_16 (R2=0,937; F(8,16)=29,88; p<0,001);
GL_1 = –8,194 – 1,674 × VLROOT_12 + 0,427 × AL-

ROOT_13 + 0,116 × DUG_G_OP – 0,637 × L_43 – 0,198 
× AU_GO + 0,735 × ALROOT_11 – 0,271 × AL_AL 
(R2=0,905; F(7,17)=23,14; p<0,001);
GL_2 = 22,52 + 1,252 × VLROOT_13 – 0,242 × EK_EK 

+ 4,779 × VSHIR_44 – 5,757 × VSHIR_14 + 1,307 × 
TSHIR_14 – 1,366 × VSHIR_12 (R2=0,901; F(6,18)=27,12; 
p<0,001);
GL_3 = –69,49 + 0,364 × EU_EU + 2,722 × TSHIR_43 

– 0,148 × EK_EK – 0,282 × N_I + 0,113 × DUG_G_OP – 
0,041 × DUGS_G_OP (R2=0,795; F(6,18)=11,60; p<0,001).

DISCUSSION
The data obtained allow us to supplement the picture we ob-
tained in previous studies and to make comparisons.

Of the 18 possible computed tomography sizes used to con-
struct the correct dental arch shape, for young men with a wide 
face type constructed all 18 reliable models, depending on the 
characteristics of odontometric and cephalometric indicators 
with a coefficient of determination from 0.645 to 0.944. In 
previous studies of Marchenko A.V. with colleagues [15, 16, 
17] on a similar sample, it was found that the young men of the 
general group and mesocephals had 17 reliable models each 



Аlla V. Маrchenko et al. 

1106

(respectively R2 from 0.640 to 0.889 and 0.806 to 0.980), and 
in brachycephals – also all 18 models (R2 from 0.894 to 0.965).

As a result of the analysis of our data, it is found that models 
built for young men with a wide face type more often include 
odontometric (69.7 %, of which 20.2 % are on the upper incisors; 
12.8 % – on the lower incisors; 4.6 % – upper canines; 11.0 % – 
lower canines; 10.1 % – upper premolars; 7.3 % – lower premolars; 
3.7 % – upper molars) than cephalometric (30.3 %) indicators. 
Among the odontometric indices, the most commonly models 
include: width of crowns of teeth in mesio-distal direction (22.9 %, 
of which 12.8 % on upper jaw); the width of the crowns of the 
teeth in the vestibulo-oral direction (11.9 %, of which 9.2 % on 
the upper jaw) and the distance from the middle of the cutting 
edge to the apex of the root of the teeth in the vestibulo-oral di-
rection (11.9 %, of which 7.3 % on the lower jaw). Cephalometric 
indicators most often include: the largest head circumference and 
nose height (2.8 % each); sagittal arch, greatest width of head, 
exterior eye width, height of forehead, height of upper lip, depth 
of nose, distance from auricular point to chin and distance from 
auricular point to angle of lower jaw (1.8 % each).

In researches of Marchenko A.V. with colleagues [15, 16, 17] 
found that the models built also more often include odonto-
metric (in the general group – 71.3 %; in mesocephals – 56.3 %; 
in brachycephals – 74.5 %) than cephalometric indicators 
(respectively 28.7 – 43.7 – 25.5 %). The authors proved that 
in the general group and in brachycephals, the models most 
often include incisors sizes (30.4 and 41.8 %, respectively), and 
in mesocephals – incisors (20.6 %) and small angular teeth 
(21.8%). In all groups, among the tooth sizes, the most frequent-
ly included tooth crown sizes were mesio-distal (25.4 % overall; 
mesocephals 13.8 %; brachycephals 16.4 %) and vestibulo-oral 
(respectively 12.3 – 9.2 – 12.7 %) directions; width of the teeth 
at the level of the anatomical neck in the mesiodistal direction 
(respectively 9.0 – 9.2 – 10.0 %); and only in mesocephals – the 
distance from the middle of the cutting edge to the apex of the 
root (10.3 %). Among the cephalometric indicators, the most 
frequently included models were: in the general group – the 
largest girth of the head (4.1 %), the external eye width, the 
transverse arc and the ear diameter (2.5 % each); for mes-
ocephals, the average width of the face and the interoptical 
width (5.7 % each) and the distance between the nasion and 
the prosthion (3.4 %); in brachycephals – sagittal arch, height of 
upper lip, height of lower part of face and height of red border 
of lips (2.7 % each).

However, it should be borne in mind that there are single 
works, the results of which indicate that there is no connection 
between the types of face and dental arch. Paranhos L.R. et al. 
[18] didn’t investigate the association between the facial type 
and mandibular arch morphology among Brazilian Caucasians. 
The study included a sample comprised of 51 individuals (21 
male and 30 female) with occlusion and without previous 
orthodontic treatment. The facial type was defined by SN.SGn 
and SN.GoGn. Statistical processing of the obtained results did 
not reveal statistically significant relationships. 

In contrast, the vast majority of works in the analysis of literary 
sources point to the opposite. Anwar N. and Fida M. [19] com-
pare dental arch dimensions and arch forms in various vertical 
facial patterns during the study of 100 persons of 13-30 years (40 

normodivergent, 30 hypodivergent and 30 hyperdivergent facial 
patterns). After statistical processing, it was discovered significant 
differences in arch dimensions in mandibular posterior inter-
molar width (p=0.04) and maxillary total arch length (p=0.03).

Serbian researchers studied what types of faces are most com-
monly present in the population of Serbia and average values for 
the development of dental arches. Study performed on 300 subjects 
with class I dentoalveolar relations, for whom were determined the 
type of face and dental arches. The distribution of face types was: 
narrow – 50.33%, medium type of face – 30.67%, and wide – 19%. 
The average anterior width of the lower dental arch was 35.93 mm 
and for upper was 36.75 mm. And accordingly, posterior – 46.52 
mm and 46.53 mm. Average height of the upper dental arch was 
24.22 mm, and for the lower dental arch 19.32 mm [20].

Al-Taee H.M. and Al-Joubori S.K. [21] processed maxillary 
and mandibular occlusal frontal and lateral facial photographs 
of 90 (45 males and 45 females aged 18-25 years) Iraqi subjects 
to found the relationship between the shape of the dental arch 
and the types of face. Statistical data processing revealed sig-
nificant differences in different groups of malocclusions and 
revealed manifestations of sexual dimorphism.

A similar study was conducted by a group of Indian scientists 
[22] on 90 untreated persons (45 males, 45 females in age 17-24 
years) whom were measured the Jarabak ratio and performed 
different dental measurements. As a result, the relationship 
between cephalometric and dental arches was identified with 
manifestation of sexual dimorphism as in the previous study.

And as a result, Chinese scientists have conducted research to 
determine effects of transverse relationships between maxillary 
arch, mouth, and face on smile esthetics. They, after statistical 
processing of data, revealed indicators of the ratio of these 
objects with a probable error, which allow us to develop a kind 
of formula of a beautiful face [23].

Thus, the development of regression models, considering both 
craniometric and odontometric parameters, makes it easier for 
dentists. As can be seen from the literature, not only the anthro-
pometric points but also the ethnic and regional characteristics 
play an important role in shaping the final outcome of treatment.

CONCLUSIONS
In adolescents with a wide type of face with normal occlusion, 
close to orthognathic occlusion, all 18 possible reliable (with 
a coefficient of determination from 0.645 to 0.944) regression 
models of reproduction of individual characteristics of dental 
arches of the upper and lower jaw depending on odontometric 
and cephalometric parameters were constructed.
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INTRODUCTION
It is known that the age-specific features of the anatomical 
structure of the face cause the versatility and sometimes 
inconsistency of the general appearance of post-traumat-
ic wound defects of severity and the nature of the injury 
itself. According to statistics, the most frequent causes of 
injuries of the maxillofacial area (MFA) in children are 
road accidents (41.3%), domestic (39.6%) and sport (13%) 
injuries and other factors (6 , 1%) [1, 2, 3]. In 65% of cases, 
children between the ages of 6 and 14 are injured, and boys 
are twice as likely as girls. About 35% are 4-5-year-old 
patients treated for soft tissue injury (ST), with injuries 
inflicted by animals predominant in the structure of in-
juries [4, 5]. In general, the frequency of bitten wounds 
among all traumatic injuries is 7-12%, and in the area of 
head and neck  – up to 34.5% with a steady tendency to 
increase their number recently [6, 7].

Researchers say that dogs, cats, rodents, insects, or hu-
mans are the most affected by bites, moreover  (up to 84%) 
injuries caused most often with dogs, most of them (up to 
67%) being vaccinated, and cats (15.4%) [4, 8 , 9].

The likelihood of damage to facial muscles with their 
multifaceted interconnection and cause and effect disor-
ders, especially neurological ones, requires a well-tailored 
individual approach to the treatment and rehabilitation of 
each individual child [8].

Research of the staff of our department has revealed dis-
orders of psycho-emotional state and behavioral reactions 

in children with injuries of ST, which is why traumatization 
of the psyche was the most frequent: even when visual 
assessment of their appearance, such patients had negative 
reactions, which were followed during communication 
with each other on all stages of comprehensive medical 
care. This necessitated the need to pay considerable atten-
tion to the outreach work not only with the child but also 
with her relatives. In addition, special attention should be 
paid to improving their quality of life in the postoperative 
period by determining the ways of sedation in this category 
of patients and the need for correction of changes in the 
oral fluid [10].

THE AIM
The aim of the work is to determine the frequency, struc-
ture, features of clinical manifestations and treatment of 
bitten wounds of the face and neck in children of Poltava 
region. 

MATERIALS AND METHODS
The staff of the Department of Pediatric Surgical Dentistry 
thoroughly analyzed the content of 91  histories of disease 
of thematic patients who were treated at the surgical de-
partment of Town Polyclinic of Pediatric Dentistry of Pol-
tava for an 8-year period, determining the frequency and 
structure of bitten wounds of the head, face and neck. Clini-
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cal symptomatology of the course of the wound process and 
features of treatment of the bitten wounds are determined 
by direct observation of the respective patients. General 
clinical, additional, and sometimes special examination 
methods were used to determined the clinical diagnosis.

Given that there is no detailed classification of bitten 
wounds of MFA in children, in clinical practice we used a 
general surgical nomenclature, separately distinguishing 
any bites caused by non-native predators, considering 
them, like other researchers [4, 6], quite difficult.

In some cases, they used a rather interesting, in our opin-
ion, the clinical classification of injuries of MFA, caused by 
dogs, in children, proposed by V.V. Liubym (2004), where 
the author takes into account the degree of injuries and 
their number, the presence of facial injuries, the occurrence 
of clinical symptoms of infection [8, 11].

The collection of anamnesis of the disease included the 
determination of the species of the animal, its location 
and time and circumstances of the injury, the nature of the 
previous measures. In general, the treatment of patients was 
carried out according to the protocol of providing medical 
care to patients with bitten wounds, but the choice of the 
optimal variant for primary surgical treatment of wounds 
and the amount of surgical intervention depended on the 
severity of the injury, taking into account the individual 
topographic-anatomical localization of the injury itself 
[4, 7, 8, 8].

RESULTS AND DISCUSSION
In the table 1 it is showed the average distribution of the 
bitten wounds of the MFA according to localization, which 
in some way coincides with the data given in the literature 
concerning the occurrence of these types of traumatic in-
juries in other regions of Ukraine [4, 5, 6]. They accounted 
for 5.3% of the total number of patients with various trau-
matic injuries of MFA. The largest part of the injuries was 
in the anatomical areas, which were prominent: the lips, 
cheeks, cheeks, nose and multiple wounds have a small 
proportion (Table I).

Of the victims, urban residents accounted for 71.8% of 
the total population, while rural residents accounted for 
28.2%. Boys were injured by 53.6% and girls by 46.4% 
(Table II).

The careful collection of medical history allowed us to 
determine that a large percentage of bitten wounds in the 
nursery, preschool and young age groups are due mainly 
to improper conditions of animals, carelessness and irre-
sponsibility of parents, features of child psychology (curi-
osity, lack of insanity) little life experience and inability to 
reasonably understand the possible consequences. Instead, 
in the older age group, injuries are primarily caused by 
adolescents’ challenging behavior, which, in the absence of 
animal communication skills, predominantly provoked the 
latter’s response and resulted in bites. This is the opinion 
of other researchers, too [1, 2, 3, 4, 6, 8].

In our observations, animal bites were most often re-
corded in the summer (68 cases – 74.7%). Depending on 

the type and degree of physical contact of the child with 
the animal, there were salivation of the skin on the area of 
the saddles, salivation of the damaged skin with the intact 
mucous membrane, light bites (single, shallow, combined 
with bites of the limbs, trunk,) single bites and scratches of 
the brush (except fingers), salinization of damaged mucous 
membranes, severe bites (any bites of the head, face, neck, 
fingers, wide bites).

Sharps (74.5%), punctures (19.3%), and lacerations 
wounds (6.2%) were distinguished by their shape, and the 
torn ones, irregularly shaped, were usually accompanied by 
significant distortion of the damaged tissues and bleeding 
profusely, most often formed after a sharp fang of animals, 
they had a deep wound canal with a small inlet.

In all cases, there was a pronounced glow of the edges of 
the wound, especially in the area of the lips, the naso-labial 
folds and cheeks, creating the appearance of great loss of 
tissues, and with damage to the circular muscle there was 
no tight closing of the lips and their eversion. With such 
injuries, ST swelling developed rapidly. In the case of injury 
to the lip, cheek, tip or wings of the nose and ear, defects of 
tissues of different sizes, shape and configuration are more 
likely to occur (Fig. 1). 

At the objective examination it was not forgotten about 
the possibility of damage to the parotid gland and branches 
of the facial nerve, which can provoke a false idea of the 
nature and severity of injury, and in the mandibular area 
– the possible damage to the mandibular salivary gland 
and vessels. The features of the location and nature of the 
wounds around the eyes and the mouth during primary 
surgical treatment were taken into account to prevent the 
appearance of scar deformities, eyelid rotation and red lip 
edging.

According to the researchers, wounds after animal 
bites are mostly contaminated with the microflora that 
grows in their mouth, and presents microorganisms with 
pronounced pathogenic properties (aerobes (St.aureus, 
Str.viridans, gram-negative rods, etc.), anaerobes (Act. 
Fusobacterium spp., Prevotella spp., Porphyromonas spp.) 
And viruses, which can provoke infectious inflammatory 
process with their suppuration and the possibility of de-
veloping abscesses and phlegmon. Bitten wounds can be 
a gateway to the bacterium Capnocytophaga canimorsus, 
which can cause lightning sepsis or infection with tetanus. 
After a bite (or scratching) of cats, the development of 
felinosis («cat scratch disease»), caused by the Bartonella 
hensellae germ, and most often occurs as chronic regional 
lymphadenitis, is possible. It should also be borne in mind 
that animals, especially homeless and unvaccinated ani-
mals, are likely to be a source of rabies virus [1, 2, 3, 9, 12].

The above stipulates the need for preventive measures 
against rabies and tetanus, which are organized, conducted 
and controlled at the state level in accordance with the 
normative documents (Order of the Ministry of Health of 
Ukraine of April 15, 2004 №205 «On Improvement of Mea-
sures for the Prevention of Rabies Diseases», MPH Order 
Ukraine dated 29.11.2007 No. 757 «On Amendments to the 
Order of the Ministry of Health of Ukraine dated 15.04.2004 
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No. 205» On Improvement of Measures ... «, Annual Orders 
of the Ministry of Health of Ukraine «On Improvement of 
Prophylactic Vaccinations in Ukraine») [7, 8].

Paragraph 3 of the above Order clearly provides the first 
aid instruction to the injured person, according to which 
we thoroughly washed the wounds, scratches, saddles, 
covered areas with a stream of liquid soap, treated the edges 
of the wounds with 70° alcohol or 5% tincture of iodine, 
imposed a sterile bandage. The edges of the wound were not 
healed within 3 days, except for the injuries that required 

special surgical interventions and according to vital indi-
cations: several guide stitches were applied after numerous 
pre-treatment wounds. To stop external bleeding, flashes 
of bleeding vessels were performed. A special registration 
form N 058/o is completed for the purpose and course of 
anti-rabies vaccinations.

To summarize, anti-rabbinic care consists of local wound 
treatment, administration of an anti-rabbit vaccine, or con-
comitant administration of anti-rabbit immunoglobulin 
and vaccine. Given that the rabies virus spreads perineu-

Table I. Distribution of bitten wounds of maxillofacial area by location
Anatomical area

lips cheeks cheekbone eyelids nose ear shells multiple damage

35% 29% 8% 2% 5% 1.8% 19.2%

Table II. Distribution of patients with bite wounds of the maxillofacial area by age
Age group

from 1 to 3 years from 3 to 7 years from7 to 12 years 12 to 15 years

15.9% 24.6% 30.2% 29.3%

Fig. 1. The appearance of patients with bitten wounds of different anatomical localization on the head and neck at the stages of treatment
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rally at a rate of 3-5mm per hour and bites inflicted in the 
MFA are located close enough to different departments of 
the CNS, and the choice of the wrong vaccination tactics 
can quickly lead to fatal consequences, we together with 
the radiologist have decided to determine indications 
for immediate anti-rabies vaccination, after which the 
children have been under our care for at least 30 minutes. 
After the course of immunotherapy, a certificate was is-
sued indicating the type and series of drugs, the course of 
vaccinations, post-vaccination reactions. There is also a 
generally accepted general scheme of treatment-and-pro-
phylactic vaccinations (regardless of the localization of 
the injury) [7].

In our observations, 80 children accompanied by rela-
tives (87.9%) went to the clinic for the first day after the 
trauma independently, 6 persons (6.6%) were referred 
from trauma centers and 5 (5.5%) were admitted through 
the clinic. at the place of residence. However, in 68 cases 
(74.7%) the course of the bitten wounds was accompanied 
by the appearance of symptoms of acute inflammatory 
process of different severity. In 4 patients (4.4%), there 
was a partial difference in sutures. We did not observe any 
other complications during the hospital stay.

The anamnesis collection revealed that relatives of only 
21 patients (23.1%) knew about the need for simple pre-
ventive measures for rabies that can be applied at home, 
and in these families, after the bite, carefully treated the 
wounds of 10% of the economic district. soap from the 
periphery to the center, preventing the spread of driftwood 
in the adjacent areas.

In 89 patients (97.8%), immediately after hospitaliza-
tion, we immediately began primary surgical treatment of 
wounds, and in 2 cases (2.2%) they were quite insignificant 
in size and depth of lesions and they healed under the 
scab. Before surgery, questions were resolved on the type 
of anesthesia, the choice of suture, the immobilization of 
the operated area of the face and the subsequent nutrition 
of the child, taking into account the peculiarities of the 
anatomical location of the wounds. 

The choice of method of anesthesia depended on the type 
and prevalence of the wound, its location and age of the 
child. In 51 cases (56.0%) children were operated on with 
intravenous anesthesia, in 32 – (35.2%) under infiltration 
anesthesia. In 8 traumatized (8.8%) with extensive and 
deep wounds, surgical interventions were performed under 
intubation anesthesia. In local anesthesia, 25 children out 
of 32 (78.1%) preferred infiltration anesthesia with a low 
concentration anesthetic solution, 5 – (15.6%) performed 
conduction anesthesia, and 2 – (6.3%) used a combination 
of them. In cases where surgical treatment was performed 
under general anesthesia, the indication for the choice of 
intubation anesthesia was the presence of wounds in the 
oral cavity or in cases where they penetrated into it.

It should be noted that the surgical treatment of the bitten 
wounds of the face and neck of each patient had certain 
difficulties, because they took into account the shape, lo-
cation, nature and severity of the injury. To date, there are 
many unresolved issues regarding the features of surgical 
care in this category of patients, which are the basis for 
lively discussion in literature [1, 2, 4, 7, 8, 13].

In general, the suturing of penetrating wounds was lay-
er-by-layer, starting with the oral mucosa with precise com-
parison of the direction of the muscle fibers, gentle excision 
of the non-viable areas and subsequent drainage for 2-3 days, 
except for shallow and small wounds. Sutures were applied 
to the skin, taking into account the Langer voltage lines. It 
should be noted that the most difficult to treat were bitten 
wounds in the area of the nose, eyelids and ears.

a cb d

Fig. 2. General appearance of the face of children with scars formed after healing of bitten wounds

Fig. 3. The appearance of the face of the child Yu, 3.5 years, 1.5 years 
after the received bitten injuries. Cicatricial deformities of the eyelids of 
the left eye
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In the case of bite or full tear off of the flap of the nose, cheeks 
or ears, the latter were repaired in 6 patients (6.6%), having 
previously evaluated their viability and the timing of injuries. 
The postoperative period was necessarily accompanied by 
hypothermia of the replanted part of tissues for 1-2 days for 
2-3 hours and carrying out of complex medication therapy.

According to the researchers, even when the signs of the 
inability of the tissues to full healing, their partial restoration 
is possible, because during the necrotization of the flap, the 
wound has time to fill with granulations, reducing the area 
of the defect. Replants that were previously housed in a clean 
plastic bag, had ice, and were sometimes stored for up to 24 
hours were best used. The larger the implant by area, the short-
er its storage life prior to implantation [4, 8], which coincided 
with the results we have accumulated.

In children with complicated course of the ST wound pro-
cess and in the absence of treatment of fresh post-traumatic 
scars (Fig. 2), scar deformities are most often formed (13 pa-
tients – 14.3%), which led to aesthetic and functional disorders 
of individual areas of the face and neck. They caused impaired 
growth of anatomical structures, led to the emergence of 
psycho-emotional disorders with impaired social adaptation 
of the child and very difficult to correct [10] (Fig. 3).

We did not observe keloid scars. In 12 patients (13.5%) 
there were hypertrophic scars, while in the other 77 patients 
(86.5%) where primary surgery was performed, they were 
visually evaluated as normotrophic.

To prevent coarse scarring in all cases, a set of measures 
was carried out, which included external ointment therapy 
after the removal of sutures elastoprotectors («Tsepan», 
«Warren», «Kontraktubeks») 3-4 g/d up to 6 months, 
pressing point massage on the scar through 7 days after 
suture removal, mimetic gymnastics (covers the muscles 
located in the projection of scars) 7 days after suture 
removal, physiotherapy (UFO at the time of sutures, elec-
trophoresis with lidase and potassium iodide after suture 
removal). Considering the timing of scar formation [5], 
this complex, when necessary, was repeated 4-6 times 
a year by a course of 10-15 procedures, which in most 
cases allowed to obtain a good cosmetic result. For the 
same purpose, we have recently introduced into clinical 
practice an enzyme complex with collagenolytic proteases 
“Fermenkol”, whose pharmacological action is aimed at the 
destruction of the components of the scar (collagen and 
hyaluronic acid). It has selective activity against the process 
of transformation of collagen, helps to reduce the thickness 
of the epidermis and dermis in areas of scar-altered skin. 
We apply “Fermenkol” in the form of applications (30-40 
days, interval between courses 10-14 days), phonopho-
resis (10-12 procedures, interval between courses 10-14 
days), electrophoresis (10-15 procedures, interval between 
courses 7- 10 days). This technique has already shown 
good immediate results, and considering that, the children 
who received such treatment are under the supervision of 
the dispensary, its effectiveness in the long term we will 
consider in the following publications. If it is necessary, 
surgical correction of hypertrophic scars is carried out, as 
indicated, no earlier than 1-2 years after injury.

CONCLUSIONS
1. �In the structure of traumatic injuries of MFA in children 

who were hospitalized in the surgical department of 
PTCL of Poltava in the 8-year period, 5.3% were pa-
tients with bitten wounds of the face and neck. Among 
the injured persons were predominantly children 7-12 
years (30.2%) with the highest proportion of wounds 
of the anatomical areas, which are prominent in relief. 
In 74.7% of cases, the bites were complicated by acute 
inflammatory processes.

2. �87.9% of the victims approached the clinic with the 
assistance and support of their relatives, 6.6% were 
referred from trauma centers and 5.5% were admitted 
through the polyclinic at the place of residence. The 
clinical picture and severity of bitten MFA wounds in 
children have individual features, which are largely due 
to topographic and anatomical localization of injuries. 

3. �Complex treatment of patients with bitten MFA wounds 
should be carried out according to the protocol of care 
for patients with bitten wounds, however, the choice of 
the optimal variant for primary surgical treatment of 
wounds and the amount of surgery should be deter-
mined individually depending on the severity of the inju-
ry, the duration of treatment compulsory consideration 
of the patient’s vaccination. Particular attention should 
be paid to the normalization of the psycho-emotional 
state of patients and the prevention of scar formation.
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INTRODUCTION
Different variants of somatoform disorders – are one of 
the most widespread types of mental disorders occurring 
now in adolescence in common somatic practice. Much 
of the pathology is presented by autonomic dysfunction 
syndrome (SVD). Clinical pathogenetic basis of SVD – is 
dysregulations of suprasegmental vegetative structures, 
developing as a systemic reaction of higher nervous and 
mental activity on acute or chronic emotional stress. So 
SVD manifests as vegetative disorders, various emo-
tional and cognitive and behavioral disorders, in which 
intrapersonal psychological conflict is not expressed by 
psychopathological symptoms, but by somatic equiv-
alents – somatoform neurotic complex of symptoms. 
Adolescence is characterized by polymorphic clinical 
picture of SVD. But almost all the variations of SVD in 
adolescents are accompanied by functional disorders 
of cardiovascular system and gastrointestinal tract, as 
well as pain. Most commonly, symptoms of chronic 
pain manifest in adolescents in the form of syndromes 
of cephalgia (CE), cardialgia (CA) and abdominal pain 
(AB). Psychosocial nature – is the basis of this cluster of 
psychopathological disorders, when somatic symptoms 

become the main manifestation of emotional and inter-
personal problems in adolescents. [1, 2] One can attribute 
psychophysical infantilism, destructive parenting styles, 
alexithymia to psychological qualities and characteristics 
of personality, which condition the formation of SVD in 
adolescence [3,4].

Due to the whole complexity of pathogenesis SVD is 
often the basis for the development of comorbid mental 
and behavioral pathology.

Therefore, early diagnosis and effective treatment of 
SVD in adolescence – is the major problem of modern 
psychiatry, as the complexity of their differential diagnosis 
and therapy is connected with the fact that an important 
pathogenetic role in the development of psychopathologic 
disorders is played by psychological mechanisms and social 
factors [5]. 

THE AIM
To study clinical features of formation of comorbid combi-
nation of SVD with manifestations of chronic pain (CEes 
and ABes) and different kinds of addictive behavior in 
adolescents. 
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ABSTRACT
The aim: Study of somatoform vegetative dysfunction’ clinical features at adolescent age with a chronic pain (HA syndrome and AP syndrome), and also socially-psychological 
factors of its formation too.
Materials and methods: There are 82 teenagers have been examined in this research: 48 girls (58,5 %) and 34 young men (41,5 %) at the age of 16 – 17 years. Research will 
be done according to diagnostic criteria of ICD-10. 
Results: An aetiological basis of HAS and APS are various somatoform disorder mostly at teenage age (70,8 % cases at girls and in 58,8 % – at young men). 32,2 % of the patients 
had various neurotic disturbances with anxiety-depressive symptoms in a genesis of HAS and APS. Somatoform vegetative dysfunction – the most widespread reason of HAS and 
APS development among teenagers. Among teenagers HAS cases (68,8 % – at girls, 58,8 % – at young men) essentially prevail over APS (31,2 and 41,2 % cases accordingly). 
All adolescents had combine negative life events in their life. Girls felt psychotraumatic experience more strongly than young man. The greatest combine negative life experience 
has been revealed in a subgroup of girls with HAS. The least influence of psychotraumatic factors was observed at young men with APS.
Consequently, SVD, accompanied by severe pain in adolescence – is pathogenic complex and combined mental disorders, requiring adequate psychopharmacological and 
psychotherapeutic intervention.
Conclusions: Chronic stressful situations were experienced by each of the examined patients. Each of the teens noted combination of stress problems in their lives. The widespread 
common problem among the examined adolescents was a sense of being overprotected by parents. Consequently, SVD, accompanied by severe pain in adolescence –is pathogenic 
complex and combined mental disorders, requiring adequate psychopharmacological and psychotherapeutic intervention.
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MATERIALS AND METHODS
Within the research, 82 adolescents were examined: 48 girls 
(58.5%) and 34 boys (41.5 %) aged 16 – 17. All teenagers 
were students of senior high school. Reason for seeking 
psychiatric help was badly jugulated pain or failure to 
jugulate pain without identification of any serious somatic 
disease that can cause similar pain. Differential diagnostic 
examination of patients was conducted according to the di-
agnostic criteria for mental and behavioral disorders within 
the ICD-10 [6], statistical data processing – by methods 
of variation statistics using Microsoft Excel. The study 
complies with: Law of Ukraine «Про лікарські засоби» 
№ 123/96-ВР from 04.04.96 р., ст. 8; requirements of the 
Directive 2001/20/EU The European Parliament and the 
Council; Convention on the Protection of Human Rights 
and Dignity in the Application of Biology and Medicine 
Convention on Human Rights and Biomedicine (1997 y.), 
Of the Law of Ukraine «About psychiatric help»; The Dec-
laration of Helsinki: Recommendations for Doctors in Bio-
medical Research with Human Involvement (1964); WHO 
recommendations to the Ethics Committees, conducting 
the examination of biomedical research; requirements of 
Good Clinical Practice (GCP).

RESULTS AND DISCUSSION 
Table I shows the distribution of adolescents according to 
sex, as well as according to identified psychopathological 
nosologies and in accordance with presence of headache 
syndrome or gastralgia. It was found that somatoform 
vegetative dysfunction with cephalgia syndrome (F45.30) 
was most frequently observed in the group of examined 
adolescents – 23,2% of cases. In general, among the patients 
examined, more than in half of cases SVD was the leading 
clinical manifestation of various somatoform disorders 
(60.9 %) in 29 girls (60.4 %) and 20 boys ( 58.8%). Anxiety 
and depressive symptoms within various disorders were 
recorded in the whole of 32.9 % of cases: in 17 girls (35.4 
%) and 10 boys (29.4%). Least likely to cause the formation 
of SVD were asthenic symptoms within organic disorder 
of CNS, which was predominantly detected in boys. CEes 
prevailed among both girls and boys considerably, in 
comparison with the number of cases, in which abdom-
inal pain was presented as the leading complaint. But if 
the number of cases of CEes in boys was for 17.7% higher 
than the number of patients with ABes (p <0.05), among 
the girls this difference was already 37.5 % – that is almost 
twice as much (p < 0.01). An important result was the data 
that in both girls and boys in identifying hypochondriacal 
disorder (F45.2) and chronic pain disorder (F45.4) ABes 
remarkably prevailed over CEes (p <0.05).

As is known and as mentioned above, SVD is soma-
toform expression of affective reaction to experiencing 
chronic or acute emotional stress. So SVD is considered 
as the conversion of unresolved intrapersonal and inter-
personal conflicts. The results of diagnostic examination 
of adolescents showed that acute or chronic stressful sit-
uations occurred in each of the examined patients. Data, 

obtained during the diagnostic interview of patients, are 
presented in Table II. 

Overall, each of the adolescents talked about combina-
tion of different problematic areas, stressors in their lives. 
The greatest number of combined traumatic factors was 
identified in the subgroup of girls with CEes and it reached 
139.1 % in relation to the total number of patients in this 
subgroup. In other subgroups level of stressors was con-
siderably lower and did not exceed 90 % (p < 0.01). The 
obtained results showed that among girls experiencing 
psycho-traumatic factors was notably stronger than among 
boys. The least influence of stressful factors was found in 
boys with ABes.

The most common problem among the examined adoles-
cents was sense of being overprotected by parents (65.9 % 
of cases). At the same time there was remarkable difference 
in such style of parent-child relationships in boys and girls. 
Among girls, suffering CEes and ABes, overprotection by 
parents was observed in almost equal numbers of cases 
and in more than 80% of patients. And among boys with 
ABes such style of parental behavior was detected 2.6 times 
more frequently (p < 0.01).

An important indicator of increased stress vulnerability 
of the examined adolescents was the second most com-
mon among them prevalence of feelings of psychological 
loneliness. More than half of the patients reported that 
they felt  such feeling (51.2 % of adolescents in general). 
Psychological loneliness was mostly experienced by pa-
tients with ABes – both boys and girls. At that girls of the 
subgroup with ABes considerably more frequently expe-
rienced psychological loneliness as compared to patients 
of other subgroups (p < 0.01).

Almost half of the examined  adolescents called frequent 
conflicts with parents and fear of the future as traumatic 
effects – in whole in 46.3 and 45.1% respectively. Con-
stant conflicts with parents considerably more often were 
detected in boys with CEes , and fear of the future – in 
young men and women with ABes ( p <0.05) . Patients of 
both sexes with ABes also considerably more often called 
a sense of constant misunderstanding of their experiences 
and condition by parents, as well as anxiety and fears about 
inability to meet the expectations of relatives as a psycho-
genic stressor ( p <0.05). These psychogenic factors were 
not so significant for adolescents, suffering CEes .

Rather important result was the data that almost every 
fourth teenager (overall 26.8 % of cases) had a sense of 
meaninglessness in relation to his/her own life, which di-
rectly correlated with the severity of depressive symptoms 
in patients, as shown in Tables II and III. 

Specific feature of these disorders is that in girls with 
CEes (18.2%) and ABes (26.7%) they were less common. 
At ABes among both boys and girls meaninglessness was 
experienced by every fourth patient. The fact that boys 
with CEes experienced meaninglessness significantly 
more frequently indicates a high probability of comorbid 
transition of SVD to depressive pathology. This thesis was 
confirmed by the data that 40.0 % of boys with CEes had 
constant conflicts with teachers at school. The majority of 
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patients in this subgroup had constant conflicts with par-
ents (in 55.0 % of cases), experienced sense of psychological 
isolation (60.0 %) and suffered more often than others (30.0 
% of cases) from unsubstantiated claims, accusations from 
parents. These data support the conclusion that CEes in 
boys correlate with severe affective (depressive symptoms) 
and behavioral disorders (oppositional protest behavior).

An important factor in understanding the nature of psy-
chogenic basis in the formation of CEes and ABes in the 
examined adolescents was that conflicts with close friends 
were considered by the patients as the most significant 

psycho-traumatic impact most rarely – overall in 14.6 % 
of cases and in almost equal proportions in all subgroups. 
Consequently, availability of problems in family rela-
tionships and depressing intrapersonal experiences have 
more significant pathogenetic sense in the development 
of neurotic (somatoform) and behavioral disorders in 
adolescence. These results were confirmed by rather low 
importance of conflict situations at school, with teachers 
for adolescents (overall in 23.2 % of cases).

In patients, in whom the leading manifestation of SVD was 
CEes, minimum level of depression was recorded at asthenic 

Table 1. Distribution of adolescents according to gender, nosological entities disorders and a leading pain syndrome (CEes and ABes), absolute amount (%)

Nosological forms of disorders

Examined patients

boys, N = 34 girls, N = 48 Total  
in groupsCEes ABes CEes ABes

Somatoform vegetative dysfunction with 
CEes, F45.30 6** (30,0) - 13** (39,4) - 19 (23,2)

Hypochondriacal disorder, F45.2 1 (5,0) 3* (21,4) 2 (6,1) 6** (40,0) 12 (14,6)

Panic disorder, F41.0 3* (15,0) - 7* (21,2) - 10 (12,2)

Slight depressive episode with somatic 
symptoms, F32.01 2 (10,0) 3 (21,4) 3 (9,1) 2 (13,3) 10 (12,2)

Chronic pain disorder, F45.4 2 (10,0) 4* (28,6) 1 (3,0) 3* (20,0) 10 (12,2)

Somatoform autonomic dysfunction with 
ABes, F45.31 - 4** (28,6) - 4** (26,7) 8 (9,8)

Adjustment disorder: depressive reaction 
with CEes, F43.21 2 (10,0) - 5* (15,2) - 7 (8,5)

Asthenic organic disorder of CNS with 
CEes, F06.6 4* (20,0) - 2 (6,1) - 6 (7,3)

Total 
(%of the total number of patients) 20 (24,3) 14 (17,1) 33* (40,2) 15 (18,3) 82 (100)

* р < 0,05; ** р < 0,01.

Table 2. Distribution of adolescents according to gender, the leading pain syndrome (CEes and ABes), presence of intrapersonal and interpersonal 
problems, absolute amount (%)

The content of the problems 

Examined  patients 

boys, N = 34 girls, N = 48
Total  

in groupsCEes,
 N = 20

ABes,
 N = 14

CEes,
 N = 33

ABes,
 N = 15

Overprotection by parents 5 (25,0) 9** (64,3) 27 (81,8) 13 (86,7) 54 (65,9)

Psychological loneliness 12 (60) 10 (71,4) 8 (24,2) 12 (80,0) 42 (51,2)

Frequent conflicts with parents 11* (55,0) 5(35,7) 16** (48,5) 6 (40,0) 38 (46,3)

Fear of the future 4 (20,0) 11 (78,6) 13 (39,4) 9 (60,0) 37 (45,1)

Misunderstanding with parents 7 (35,0) 7 (50,0) 12 (36,4) 10* (66,7) 36 (43,9)

Fear not to meet expectations 4 (20,0) 6 (42,9) 15 (45,5) 11 (73,3) 36 (43,9)

Meaninglessness 8* (40,0) 4 (28,6) 6 (18,2) 4 (26,7) 22 (26,8)

Conflicts with teachers 8 (40,0) 4 (28,6) 5 (15,2) 2 (13,3) 19 (23,2)

Unsubstantiated claims of parents 6 (30,0) 4 (28,6) 6 (18,2) 3 (20,0) 19 (23,2)

Conflicts with close friends 3 (15,0) 2*(14,3) 5 (15,2) 2 (13,3) 12 (14,6)

Total (% of total patients) 68 (82,9) 62 (75,6) 113** (139,1) 72 (87,8) 82 (100)

* р < 0,05; ** р < 0,01.
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organic CNS disorder with CEes (F06.6), and the maximum 
one – at the depressive reaction with CEes (F43.21), chronic 
pain disorder (F45.4) and mild depressive episode with 
somatic symptoms (F32.01). Severity of depression in girls 
considerably prevailed in all kinds of nosological disorders 
(p <0.05). The exception was only mild depressive episode, 
at which maximum severity of depressive symptoms was 
recorded in young men (24,8 ± 2,8 points). The same 
tendency of notable prevalence of depressive experiences 
among girls was observed in patients with ABes. Only at 
chronic pain disorder (F45.4) in boys and girls the highest 
level of depression was recorded. The fact that at chronic 
pain disorder and mild depressive episode the highest level 
of depressive symptoms was observed indicated that: these 
types of mental pathology are subjectively most severely suf-
fered by teenagers. All the adolescents (11 boys and 9 girls), 
who were diagnosed with these types of pathology, reported 
troublesome relationships in family and school during a long 
time. However, they did not associate their mental state with 
interpersonal problems, experienced by  them.

CONCLUSIONS
 Thus, it was found during the research that among the 
examined patients adolescents who were diagnosed CEes 
remarkably prevailed over those who had ABes. Leading 
etiological basis of pain syndrome in adolescence are 
different variants of somatoform disorders. Significant 
contribution to the genesis of CEes and ABes is also made 
by affective neurotic disorders.

Chronic stressful situations were experienced by each 
of the examined patients. Each of the teens noted com-
bination of stress problems in their lives. Overall among 
girls influence of psycho traumatic impact on formation 
of SVD was considerably stronger than among boys. The 
largest number of combined psycho traumatic factors 
was identified in the subgroup of girls with CEes. The 

least stressful influence of psycho traumatic factors was 
observed in young men with ABes.

The widespread common problem among the examined 
adolescents was a sense of being overprotected by parents 
(65.9 % of cases). At the same time there was considerable 
difference in similar style of parent-child relationships 
in boys and girls. 51.2 % of teens said they felt sense of 
psychological isolation, that is most typical for of patients 
with ABes. Overall in 46.3 and 45.1 % of the examined 
adolescents frequent conflicts with parents and fear of 
the future were called as traumatic effects. In boys CEes 
correlated with severe affective and behavioral disorders. 

The study of depression level according to A. Beck de-
pression inventory found that all the examined patients had 
at least moderate severity of depressive symptoms. Patients 
with CEes had maximum depression level, recorded in 
the depressive reaction with CEes (F43.21), chronic pain 
disorder (F45.4) and mild depressive episode with somatic 
symptoms (F32.01). Severity of depression in girls notably 
prevailed at almost all kinds of nosological disorders ( p 
<0.05). The highest level of depression in both boys and 
girls was observed at chronic pain disorder (F45.4).

It is important to note that all the examined patients 
did not consult psychiatrist timely, as the main complaint 
among adolescents were headache or abdominal pain, 
masked mental disorders. Consequently, SVD, accompa-
nied by severe pain in adolescence – is pathogenic complex 
and combined mental disorders, requiring adequate psy-
chopharmacological and psychotherapeutic intervention.
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INTRODUCTION 
Despite the continuous improvement in the quality of 
dental care, the prevalence of caries complications is 35-
47%. Chronic periodontitis remains a significant problem 
due to the fact that it causes tooth extraction in 48-80% of 
cases [1]. According to foreign researchers, in 4-10 years 
after endodontic treatment, up to 10% of teeth with chronic 
apical periodontitis are subjected to extraction [2]. 

The main reason for this is the presence of bacteria that 
remain in the root canal system. A feature of the microbio-
cenosis of infected root canals is the complex nature of mi-
crobial associations with a prevalence of anaerobic flora [3], 
among which Enterococcus faecalis stands out – an anaerobe 
that is resistant to many antiseptics. Microorganisms that 
persist in the dentinal tubules, the apical delta of the lateral 
canals and their branches as a result of pulp destruction and 
lack of blood supply maintain a state of chronic inflammation 
[4]. The chronic foci of infection changes the reactivity of the 
body and increases the resistance of microorganisms to anti-
bacterial agents, so the fight against foci of chronic infection 
in the periodontal ligament is of paramount importance [5].

To eliminate microorganisms from the infected root 
canals system, it requires a widespread introduction of 

a modern strategy for endodontic antimicrobial therapy, 
including thorough antiseptic treatment using medicines 
of selective action [6-9]. An important component of the 
success of endodontic treatment of the teeth is the com-
plete and qualitative preparation and obturation of the 
root canal [2, 10]. 

The task of the dentist at this stage of treatment is to 
remove the biofilm and smeared layer from the root canal 
system [9]. In recent years, ultrasonic systems for biome-
chanical treatment of root canals have emerged. The action 
of ultrasound based on the effects of cavitation, acoustic 
flow, bactericidal effects and increased bacterial activity of 
antiseptics [11, 12]. The combination of modern technol-
ogies for instrumental treatment of root canals with a new 
generation of antiseptics is a promising direction.

THE AIM
The aim of this research was to study the effectiveness of 
chronic apical periodontitis treatment by the combined use 
of ultrasonic treatment of root canals and multicomponent 
antimicrobial gel according to the results of clinical and 
microbiological researches.

CLINICAL AND MICROBIOLOGICAL ASSESSMENT OF ROOT CANAL 
DECONTAMINATION IN CHRONIC APICAL PERIODONTITIS USING 
THE ULTRASOUND
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ABSTRACT
The aim: To study the effectiveness of chronic apical periodontitis treatment by the combined use of ultrasonic treatment of root canals and multicomponent antimicrobial gel 
according to the results of clinical and microbiological researches.
Materials and methods: 64 patients with chronic apical periodontitis at the age of 18-56 years were treated. Patients were divided into two groups: the main and control. In 
the main group the root canals of 36 teeth were sonicated in combination with multicomponent antimicrobial gel, in the control – 35 teeth were treated by a standard method. 
The content of the root canals for microbiological studies was obtained before endodontic treatment and before permanent obturation. Frequency of content and number of 
bacteria in the samples were evaluated.
Results: All samples before treatment were positive for the presence of variable bacterial flora, among which Staphylococcus epidermidis (43.9%), Enterococcus faecalis (37.9%), 
Streptococcus spp. (24.8%), Candida albicans (24.4%), Fusibacterium (9.4%) were the most dominant, their number was 7.4-4.8 lg CFU/ml. Repeated research after the proposed 
and standard method of root canal decontamination has shown a significant decrease in microflora. According to the data of clinical and microbiological examination, the method 
which was developed by us revealed a positive result in 86% of cases compared with 63% when treated by the standard method.
Conclusions: The effectiveness of a complex treatment method with combined use of the ultrasonic irrigation and multicomponent antimicrobial gel for root canals decontamination 
in chronic apical periodontitis is demonstrated. Significant reduction of microflora growth and destruction of microbial associations, good penetration of multicomponent 
antimicrobial gel into endodontic structures due to ultrasound compared with a standard method were achieved.
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MATERIALS AND METHODS
Clinical and laboratory studies were carried out in two 
groups of patients of both sexes aged 18-56 years: the main 
and control. In 34 patients of the main group 36 teeth 
were treated: 23 (63.89%) multi-rooted and 13 (36.11%) 
single-rooted. There were 7 (19.44%) teeth with chronic 
fibrous apical periodontitis, 18 (50.0%) teeth with chronic 
granulation and 11 (30.56%) teeth with chronic granulo-
matous apical periodontitis. In 30 patients of the control 
group 35 teeth were treated: 9 (25.71%) teeth with chronic 
fibrous apical periodontitis, 15 (42.86%) with chronic gran-
ulation and 11 (31.43%) teeth with chronic granulomatous 
apical periodontitis.

Treatment of various forms of chronic apical periodon-
titis in both groups of patients was performed for 2 visits. 
During the first visit the root canal preparation was carried 
out using the “Crown-down” technique with the help of 
X-Smart endomotor and ProTaper system, irrigation of the 
root canals – with a 3% sodium hypochlorite solution and 
15% EDTA. In the main group of patients the root canals 
were sonicated in combination with multicomponent 
antimicrobial gel using Suprasson SP 4055 (“Satelec Sas 
Acteon Division”, France). After that in the main group 
of patients multicomponent antimicrobial gel (the active 
components of which are metronidazole benzoate, chlor-
hexidine diacetate 2%, hydrocortisone acetate) was entered 
into the root canals, in the control – a 2% chlorhexidine 
gel was applied in the canals. The tooth cavity was isolated 
with a sterile cotton ball, carious cavity was filled with a 
temporary cement for 2 days.

On the second re-call in the main group of patients 
ultrasound biomechanical treatment of root canals with 
multicomponent antimicrobial gel was repeated, in the 
control – standart instrumental treatment and irrigation 
were carried out. In the case of positive dynamics of 
treatment and checking the tooth on a hermeticity, the 
root canals of both groups were obturated by method of 
lateral compaction of gutta-percha with Acroseal sealer 
(“Septodont”, France). 

The content of the root canals served as a material for mi-
crobiological research, which was obtained on the first visit 
before endodontic treatment and before permanent obtura-
tion. Sampling of material from a root canal was carried out 
before the drug administration using a sterile endodontic 
paper pin No. 25, which was kept in a semi-liquid transport 
medium at 2-4 °C. Material plating was performed on the 
media for cultivation and identification of the microorgan-
isms. Obtained results were expressed through the decimal 
logarithm (lg) of the number of colonies of the forming 
units (CFU), the frequency – in per cents. To justify the 
choice of an antiseptic in apical periodontitis treatment, the 
sensitivity assessment of obtained virulent bacteria strains 
to multicomponent antimicrobial gel and chlorhexidine 
gel was determined. They were applied by the disc and 
hole method for gel dosage forms. The effectiveness of the 
proposed method of treatment was studied according to 
clinical, radiographic and microbiological studies in terms: 
during treatment, after 3, 6, 12 and 18 months. The analysis 

of statistical data was performed using the method of the 
Student parametric criterion according to the principle 
of variation statistics. Values of p <0.05 were considered 
statistically significant. 

All research methods have been examined and approved 
by the appropriate ethics committee and have therefore been 
performed in accordance with the ethical standards laid 
down in the Declaration of Helsinki (1964-2013), ICH GCP 
(1996), EEC Directive No 609 (of 24.11.1986), Orders of the 
Ministry of Health of Ukraine № 690 of 23.09.2009, № 944 
of 14.12.2009, № 616 of 03.08.2012. An informed consent 
to participate in the study was received and all patients un-
derwent standard clinical examination in accordance with 
the medical protocol (Order No. 566 of 11.23.2004).

RESULTS
Based on the results of microbiological researches in each 
patient an association of various types of bacteria was 
revealed, when studying the cultural spectrum of the root 
canal content after creation of endodontic access. From 
the material that was investigated, aggressive species of 
pathogenic bacteria and yeast-like fungi were revealed: 
Staphylococcus epidermidis, Streptococcus spp., Enterococcus 
faecalis, Peptostreptococcus spp., Fusibacterium nucleatum, 
Bacteroides, Prevotella spp, Candida albicans, Actinomyces 
spp., Lactobacillus spp. (Tables I-II).

As can be seen from the above tables, Staphylococcus epi-
dermidis (43.9%), Enterococcus faecalis (37.9%), Streptococ-
cus spp. (24.8%), Candida albicans (24.4%), Fusobacterium 
nucleatum (9.4%) were most commonly identified in the 
patients of the main and control groups before treatment.

In a quantitative study of the root canal microflora in the 
patients of both groups, a high concentration of Staphy-
lococcus epidermidis (7.3 ± 1.1 Ig CFU/ml), Enterococcus 
faecalis (5.5 ± 0.7 CFU/ml), Streptococcus spp. (5.7 ± 0.8 
Ig CFU/ml), Candida albicans (5.3 ± 0.9 Ig CFU/ml) were 
observed before irrigation and instrumental treatment. 
The amount of Peptostreptococcus spp., Fusibacterium 
nucleatum, Bacteroides, Prevotella spp, Actinomyces spp., 
Lactobacillus spp. averaged 4.2 ± 0.7 Ig CFU/ml.

In the main group of patients after using multicomponent 
antimicrobial gel in combination with ultrasound, no microbial 
associations of Enterococcus faecalis, Peptostreptococcus spp., 
Prevotella spp., Actinomyces spp., Lactobacillus spp. were revealed.

The frequency of finding other microorganisms was sig-
nificantly (p <0.001) decreased compared with the initial 
results. In rare cases, Staphylococcus epidermidis (1.6 ± 
0.5 Ig CFU/ml), Streptococcus spp. (1.1 ± 0.5 Ig CFU/ml), 
Candida albicans (1.2 ± 0.4 Ig CFU/ml), Bacteroides (1.2 
± 0.4 Ig CFU/ml), Fusobacterium nucleatum (1.1 ± 0.3 Ig 
CFU/ml) were identified.

In the control group, the detection frequency and the 
number of bacteria after endodontic treatment also de-
creased compared with the initial data, however, it was 
remained significantly (p <0.05) higher than in the main 
group of patients. The most resistant microorganisms to 
standard endodontic treatment of the root canal system 
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were Staphylococcus epidermidis (33.9%; 5.1 ± 0.6 Ig CFU/
ml), Enterococcus faecalis (18.6%; 3.7 ± 0.6 Ig CFU/ml), 
Streptococcus spp. (18.4%; 4.3 ± 0.6 Ig CFU/ml), Candida 
albicans (16.1%; 2.3 ± 0.4 Ig CFU/ml) and Fusibacterium 
nucleatum (6.4%; 3.2 ± 0.5 Ig CFU/ml).

During the control examinations after root canals obtu-
ration, complications were occurred in 3 (8.33%) patients 
of the main group and in 11 (31.43%) patients of the con-
trol group. Pain sensations when tooth biting and a slight 
swelling of the soft tissues quickly disappeared after 2-3 
sessions of UHF therapy.

The dynamics of radiographic changes in 3 months after the 
treatment was practically identical in both groups of patients, 
although complete bone healing in the periapical area was 
not observed in any clinical cases. In 6 months on the control 
X-ray images of treated teeth in the main group of patients the 
absence of foci destruction in the periapical zone was revealed 
in 33.33% (12/36) of cases, and reduction of focus of apical bone 
resorption by ½ or more was evidenced in 41.67% (15/36) of 
cases. In a year of dynamic evaluation in the main group of 
patients the expansion of destruction focus in periapical bone 

tissues was not established. At the same time, 58.33% (21/36) of 
patients had complete bone healing, in 27.78% (10/36) of cases 
the focus of bone destruction was decreased by ½ or more from 
the initial sizes, and in 13.89% (5/36) of patients the resorption 
lesion in periapical zone was decreased by less than ½.

In the control group of patients in 34.29% (12/35) of 
cases the lesion of resorption was decreased by ½ or more 
of initial sizes, in 25.71% (9/35) of cases a partial healing of 
periapical bone tissue was observed, in 17.14% (6/35) the 
focus of bone destruction was not changed, in 20.0% (7/35) 
of patients the widening of the periapical destruction zone 
was revealed. The absence of positive dynamics during 12 
months of assessment in the main group of patients was 
noted in 13.89% (5/36) of cases, in the control group – in 
37.14% (13/35) of cases.

DISCUSSION
As a result of microbiological studies, it was revealed that 
all root canals in both groups of patients with chronic 
apical periodontitis were infected with associative micro-

Table I. Qualitative and quantitative content of root canal microbiocenosis in chronic apical periodontitis in the main group of patients (n=36)

Kind of microorganism
Frequency of content, % Bacteria concentration Ig CFU/ml 

Before treatment Before obturation Before treatment Before obturation

Staphylococcus epidermidis 42.3 18.1 7.2±1.1 1.6±0.5*

Streptococcus spp. 24.5 11.6 5.6±0.8 1.1±0.5*

Enterococcus faecalis 38.4 0 5.5±0.7 0

Peptostreptococcus spp. 5.9 0 4.1±0.6 0

Fusibacterium nucleatum 9.1 2.3 4.3±0.8 1.1±0.3*

Bacteroides 6.0 1.4 4.3±0.7 1.2±0.4*

Prevotella spp 5.5 0 4.3±0.9 0

Candida albicans 23.5 5.6 5.2±0.9 1.2±0.4*

Actinomyces spp. 4.1 0 3.9±0.7 0

Lactobacillus spp. 7.8 0 4.3±0.8 0

Note: * – statistically significant differences in data comparison before and after treatment, p<0.05

Table II. Qualitative and quantitative composition of root canal microbiocenosis in chronic apical periodontitis in the control group of patients (n=35)

Kind of microorganism
Frequency of content, % Bacteria concentration Ig CFU/ml

Before treatment Before obturation Before treatment Before obturation

Staphylococcus epidermidis 41.8 28.9 7.4±1.0 5.1±0.7

Streptococcus spp. 25.1 18.4 5.7±0.7 4.3±0.6*

Enterococcus faecalis 37.3 18.6 5.4±0.8 3.7±0.6

Peptostreptococcus spp. 6.0 0 4.2±0.7 0

Fusibacterium nucleatum 9.7 6.4 4.8±0.8 3.2±0.5

Bacteroides 5.6 1.7 4.1±0.7 2.4±0.5

Prevotella spp 5.2 3.7 3.9±0.8 1.8±0.4*

Candida albicans 25.3 16.1 5.4±0.9 2.3±0.4*

Actinomyces spp. 4.3 0 4.1±0.8 0

Lactobacillus spp. 7.6 2.4 4.2±0.7 2.1±0.5*

Note: * – statistically significant differences in data comparison before and after treatment, p<0,05
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flora. Facultative anaerobes from the group of gram-neg-
ative and gram-positive microorganisms prevailed in the 
structure of the detected microflora. Most often identified 
microorganisms were Staphylococcus epidermidis (43.9%), 
Enterococcus faecalis (37.9%), Streptococcus spp. (24.8%), 
Candida albicans (24.4%), Fusibacterium nucleatum (9,4%).

The proposed method of root canal treatment using ultra-
sound with multicomponent antimicrobial gel promotes rapid 
canal treatment and complete removal of pulp decay products, 
qualitative irrigation of additional canals. In 86.11% of platings, 
the root canal microflora was sensitive to multicomponent an-
timicrobial gel and only in 62.86% of platings to chlorhexidine 
gel. Performed microbiological studies have shown that mul-
ticomponent antimicrobial gel has a prononced antibacterial 
effect on the mixed microflora of the root canals of treated 
teeth. The use of sonicated antiseptic solutions is a complete 
method for irrigation of the root canal system, including the 
macrocanals and microcanals of dentin and cementum, in 
which pathogenic microorganisms are located.

The traditional method of root canal decontamination 
is not effective enough for influencing on the pathogenic 
microflora of the root canals, especially with destructive 
forms of chronic apical periodontitis. There is a danger of 
further penetration of Streptococcus faecalis directly from 
the dentinal tubules into the periodontal tissues, and an 
increase in the number of fusobacteria and bacteroids.

Developed scheme of complex treatment of destructive 
apical periodontitis using both the ultrasound and mul-
ticomponent antibacterial gel has shown microbiological 
efficiency in comparison with the standard method of 
periodontitis treatment. 

CONCLUSIONS
1.	 �The use of ultrasonic treatment in combination with 

multicomponent antibacterial gel for root canal decon-
tamination in chronic apical periodontitis allowed to 
achieve a negative growth of microflora and destruction 
of microbial associations in 86% of cases, with standard 
endodontic treatment – in 63% of cases (p <0.05). It proves 
a high antimicrobial activity of gel and its good penetra-
tion into endodontic structures due to ultrasound.

2.	� A standard endodontic treatment of the root canals is 
insufficient for the antiseptic action on the pathogenic 
microflora of the root canals, which was found in de-
structive forms of chronic apical periodontitis.

3.	� Clinical and laboratory data indicate the perspectivness 
and effectiveness of the combined use of ultrasonic ther-
apy of root canals with multicomponent antibacterial 
gel in the treatment of chronic apical periodontitis.
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INTRODUCTION
The hallmarks of today are the reform of the health care 
and education systems.

The main changes in the general secondary education 
system concern the structure of the educational process, 
the level of educational load, the introduction of a profile 
education in high school, as well as the introduction of 
innovative pedagogical technologies, the introduction of 
an inclusive educational system for children with special 
needs. All this is happening on a background of reduction 
of programs that prevent the development and spread 
of noncommunicable diseases, as well as programs that 
form health-forming behavior among students; increas-
ing number of children with addictive behaviors and the 
spread of nervous system diseases, mental and behavioral 
disorders confirms the imperfection of medico-psycho-
logical and pedagogical support of schoolchildren.

Health care reform has touched many aspects of health 
care, including the health care system of children in orga-
nized groups. Preschool departments in pediatric clinics 
were abolished in accordance with the conditions of reform-
ing the primary care unit. Today, the provision of medical 
care to children in educational settings is predominantly 
provided by a nurse, and in case if number of students is 

more than one thousand, by both nurse and a doctor who 
have become full-time units of educational institutions. 
Mainly, educational institutions do not yet have a license to 
conduct medical practice, which has led to changes in the 
types and volumes of medical provision for schoolchildren.

With primary care reform, the volume of patients under 
the care of a pediatrician or family physician has increased. 
Many school-age children attend educational institutions 
not quite near their homes, which makes it impossible 
to take preventative measures on the level of educational 
institutions due to the lack of timely monitoring of health 
of the educational groups. Mean while, educational institu-
tions have a strong potential for influencing health-forming 
behavior.

Therefore, in order to improve the health of children 
in educational institutions, prophylaxises and prevention 
spread of noncommunicable diseases, and to shape the 
health-oriented behavior of schoolchildren, it is necessary 
to develop a cross-sectoral approach to health carefor 
children in educational settings.

THE AIM
The aim of this work is to substantiate the concept of health 
care for children in educational institutions in the context 
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of reforming the health care system and development of 
the preventive medicine system.

MATERIALS AND METHODS
Analysis of longitudinal monitoring of the state of health 
of children (grades 1 through 9), data of parents question-
naire (251), teachers (87), heads of educational institutions 
(322) and medical professionals (55) on the expedient and 
possible volumes of medical care for children in terms of 
educational institutions; a survey of students (821) on 
lifestyle, social determinants, and health behaviors.

RESULTS AND DISCUSSION
The problem of health formation is multifaceted. Among 
the factors that determine human health, leading places are 
those of lifestyle, behavior and health care. When planning 
preventive measures, it is important to know exactly what 
factors are being targeted, reducing the impact of what 
factors or indicators need to be achieved. From this point 
of view, information about real health is important.

In Ukraine, the main institution that conducts cumula-
tion and analysis of statistical information on health status, 
provision of health care and health resources is the State 
Medical Center of the Ministry of Health of Ukraine [1].

Today, due to medical sector reform, some statistical 
forms for determining the prevalence and structure of 
diseases among different segments of the population have 
lost their validity, therefore, a more complete analysis of 
the health status of the child population of Ukraine can be 
carried out on the basis of data from the Center for Medical 
Statistics for 2017 only.

Thus, intheperiod 2001-2017 yy., in Ukraine the prev-
alence of diseases changed among children 7-14 years by 
2,4%, among adolescents (15-17 years) has increased by 
46,6%, (from 1485,7 to 2177,7‰).

The statistics of the average Ukrainian or regional 
prevalence rates of diseases make it possible to compare 
them, to determine the most common classes of diseases 
according to the ages of 7-14 and 15-17 years, to estimate 
the dynamics of changes. However, this information is 
rather important for planning strategic directions. But for 
targeted prevention initiatives it is advisable to determine 
the dynamics of changes in the health status of children in 
each educational institution and educationalgroup. Given 
the potential of a powerful influence of the educational 
institution, this is logical and appropriate.

Health monitoring, pathological analysis, in particular, 
helps to identify “critical” periods for the deterioration of 
students’ health, periods of disease manifestation, which 
provides ample and effective opportunities for preventive 
work. Thus, an analysis of the health status of students in 
one of the Kharkiv high schools during the period of their 
education from the first to the ninth grade showed that the 
pathological indices are wavy. The increase occurred in 
the third grade (from 2308,2 to 2860,5‰, р<0,05), mostly 
among boys. The stage of completion of elementary school 

was characterized by the stabilization of adaptation pro-
cesses, which was manifested by the positive dynamics in 
the health status of the fourth grade students ‒ the stabili-
zation of the general pathological lesions (PL) to 2715,2‰ 
(р>0,05) during the schoolyear and improving indexes (up 
to 2464,3‰, р<0,05) during the summer vacation, which 
was also most pronounced among boys. Upon further 
observation, at the elementary school stage, the indicators 
of general PL increased up to 2766,4‰ during fith grade 
studying, among both girls and boys (р<0,05), with max-
imal PL indexeson the beggining of sixth grade studing 
(2900,0‰ – among boys, 2880,6‰ – among gils). The 
following is the dynamics of the decline PL until graduating 
seventh grade, common for students of both sexes. In the 
eighth grade, the level of PL increased slightly among boys 
and girls, but the indexes of PL among girls were higher 
throughout the school year (2777,8 and 2596,2‰ among 
girls, vs. 2631,6 and 2333,3‰ among boys). During the 
ninth grade, girls’ PL levels increased and almost did not 
change among boys. Thus, peak waves of pathological le-
sion should become the point of application of preventive 
efforts. The analysis of pathological lesions also allows 
determining the critical periods for the manifestation of 
diseases of individual groups. Thus, in our study, the most 
critical period for elementary school students was the sixth 
grade, when the highest PL indexes took place in these 
five disease classes: endocrine system, eating disorders; 
diseases of the musculoskeletal and urogenital systems, 
disorders of the psyche and behavior, diseases of the eye 
and and adnexa. For girls, the periods with the highest PL 
indexes were sixth grade (the highest prevalence of eye and 
adnexa diseases, respiratory system, and musculoskeletal 
disorders) and theeighth grade with the highest PL indexes 
in desiases of digestive system, urogenital system, disorders 
of the psyche and behavior. That is, health monitoring 
data enables the introduction of preventive initiatives, 
taking into account age and gender characteristics, which 
is crucial for the effectiveness of interventions. When 
non-communicable pathologies are spread, the health care 
system must be focused on preventative measures, and the 
effectiveness of these measures depends on the precise 
identification of problematic issues for the development 
of prevention programs. According to WHO, health is 
mostly correlated with a lifestyle where behavioral factors 
such as unhealthy eating, low physical activity, tobacco and 
alcohol use have the most negative effects. Other social 
determinants of health formation, micro- and macro-social 
factors, which, among other things, shape worldview and 
behavior, are also of great importance [2, 3].

Identification of important social factors, factors that in-
fluence the formation of health of modern adolescents and 
determine their life values, identify the risks of deterioration 
of their health, contribute to the development of targeted 
prevention programs aimed at shaping the health behavior 
of modern adolescents. Based on a survey of students, it is 
possible to obtain information on their adherence to the 
daily regimen, nutritional status, health behaviors, as well 
as information on the need for schoolchildren to know the 
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factors that shape health with the further development of 
preventive measures. Thus, according to the experts of the 
State Institution «Institute of Health Protection of Children 
and Adolescents of NAMS of Ukraine» it is determined that 
the main reason that hinders a healthy lifestyle is indicated 
by “lack of time” (49,3%) and “laziness” (32,2%), which 
indicates an inadequate organization of free time and an 
unconscious attitude to health. The problem that needs 
to be corrected is the non-compliance with the regime’s 
timetables, the lack of interest in health information and 
health preserving behavior (only 27,0% of students read 
special editions); “tensed” or “unsatisfaying” situationin 
the family (23,8%). Today, parents have lost control of their 
children’s sleeping patterns lack of control over the length 
of night sleep, multipleness of meals, homework time, or 
amount of time spent beneath computer. Such studies allow 
to develop diagnostic tools which determine the factors 
thathave negative affect of medico-social factors on the 
health and health-oriented behavior of students. Thus, 
further analysis of the questionnaire data using the method 
of S. Kulbak in the modification of A. Genkin and E. Gubler 
allowed to calculate the diagnostic coefficients (DC) of the 
informative nature of various medical and social factors. 
Thus, the factors that maximally adversely affect health 
and health-oriented behavior (with a high DC that has a 
negative impact) include such medico-social factors as: 
the fact of smoking of all family members; dissatisfaction 
with the relationship in the family or a tense situation in 
it; if a schoolkid does not adhere to a healthy lifestyle or 
health is the main reason for his/her non-compliance; if 
they are keen on a show business leaders or have a positive 
attitude to low alcohol advertising. Poor self-assessment of 
healthy lifestyle knowledge also becomes a negative factor; 
the lack of desire or opportunity for physical education, 
visiting to sports sections is also significant. Low levels of 
physical activity (1 hour per week), less than 6 hours of 
nighttime sleep and nutrition, preferably once a day also 
show high negative effects.

In the context of reforming the educational and medical 
sectors, a clear vision of the health care system for chil-
dren in general secondary education settings is needed. 
Therefore, in order to determine the real opportunities 
and needs for different types of medical care for students 
in educational settings, including preventive orientation, 
a survey was conducted: teachers, heads of educational 
establishments or their deputies, health care providers of 
medical assistance to students in educational institutions 
in different areas of Ukraine.

In conditions of overwhelming absence of licenses for con-
ducting medical activity in educational establishments, pre-
ventive work can and should become the main type of work of 
medical workers in schools. Due to the change of subordination 
of medical workers to the Ministry of Education and Science 
of Ukraine, it is the educators who will influence the updating 
of the functional duties of medical workers of educational in-
stitutions, formation of new skills and competences.

According to the survey, the collaboration of health 
professionals and the teaching staff in educational insti-

tutions is generally effective. For example, according to 
educators and health professionals among the important 
sections of the workin volvement of a health care worker 
were identified: working with parents on health issues, 
conducting anti-epidemic measures, monitoring nutrition 
and providing emergency care.

Some discrepancies were related to physical education 
control and health monitoring, to which health care pro-
viders paid less attention due to the expansion of primary 
care physicians.

Principals and educators, in comparison with medical 
professionals, pay less attention to carrying out in the 
institution of medical and rehabilitation work with school-
children: outpatient admission and carrying out of health 
measures in the conditions of educational institution, 
which may be caused by the absence of legislative docu-
ments on medical practice.

The existing system of medical support for schoolchil-
dren can be reflected in parents’ assessment. The definition 
of parents’ vision of certain in-demand medical care for 
their children at school became important.

According to the survey, it is determined thatin general 
parents are satisfied with medical care in the educational 
setting; the share of schoolchildren who refer to a health-
care provider during the school year is about 60,0%. On the 
part of parents, the most demanded types of medical care 
in educational institutions are: assistance in the treatment 
of a child with complaints (82,2%), obtaining qualified 
assistance in the event of urgent conditions (36,6%), 
vaccination (34,7%). Unfortunately, parents do not pay 
much attention to the importance of preventive work. 
According to surveyonly 27,2% of parents are demanding 
it in schools. That is, when parents give their childs under 
care of educational institution, they expect providing out 
patient care to the child if needed, which slightly differs 
from the opinion of the principals.

Thus, the analysis of the results of monitoring the health of 
children, determining the risk factors for its deterioration, out-
lining the requirements for medical assistance from consumers 
of school medical services, taking into account the needs and 
value orientations of the students themselves become the basis 
for the development of purposeful preventive measures at the 
educational institution or among educational staff. And all 
this is possible only with the establishment of a clear system of 
medical care for children in educational institutions, which will 
facilitate interaction with health care institutions and ensure the 
effective functioning of the educational institution.

Therefore, in the current conditions of transformation 
of the education system and the medical sector due to the 
imperfection of the regulatory framework on the back-
ground of further deterioration of children’s health, it is 
urgent to develop the Concept of health care for children 
in educational settings, which aims to prevent the spread 
of non-communicable pathology, development of skills 
health-oriented behavior.

Problems that need solving nowadays are:
– �lack of a clear up-to-date legal framework on the provision 

of medical assistance to children in terms of educational 
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institutions, competences and volumes of medical care;
– �the functioning of a system of monitoring the health of 

educational groups in an educational institution, control 
of epidemiological situation in an educational institution 
is not coordinated; identifying risky forms or addictive 
behaviors among children and adolescents;

– �lack of an algorithm for the development and imple-
mentation of timely effective and appropriate preven-
tion programs aimed on improving level of health and 
health-oriented behavior of student youth;

– �lack of information system for accounting data on the 
relationship between the dynamics of health and the 
effectiveness of preventive measures;

– �crisis of the system of professional and competence 
development for specialists providing medical care to 
children in educational institutions;

– �lack of effective algorithm for intersectoral interaction of 
specialists who provide medical, prophylactic or medical 
rehabilitation assistance to students of general secondary 
educational institutions.

To address these issues, consider the following Conceptual 
Guidelines for Children’s Health Care in Institutions.

Conceptual Guideline 1. Improvement of the system of 
medical support for children and students in conditions of 
educational institutions, establishment of medical support 
for professional self-determination of adolescents, prepa-
ration of young men for military service.

Ways of implementation should include:
1. �Improvement of the legal support for the health care of chil-

dren and adolescents, taking into account the existing nation-
al legal framework, updating the documents on ensuring the 
sanitary and hygienic well-being of the conditionsof learning;

2. �Setting at the legislative level the main structure that 
should coordinate the activities of school health systems;

3. �Improvement of functional duties and competencies of 
medical workers providing medical assistance in educa-
tional institutions, defining ways of their interaction and 
subordination with other structures and organizations, 
including issues of medical support of professional 
self-determination of teenagers, preparation of young 
men for military service;

4. �Updating normative documents on logistical and 
medical equipment of medical offices of institutions of 
general secondary education, observance of sanitary and 
hygienic requirements;

5. �Outlining the authority of the medical worker of the 
educational institution regarding his participation in 
planning educational activities for the formation of 
HLS of students, work with parents, participation of 
the medical worker in these activities, their multiplicity;

6. �Determining the feasibility and appropriateness of 
conducting rehabilitation measures for children with 
chronic pathology or special medical needs in institu-
tions of general secondary education.

Conceptual Guideline ІІ. Prevention of the prevalence of 
non-communicable pathology, formation of health pre-
serving behavior of children. Ensuring the sanitary and 
hygienic well-being of educational institutions.

Measures to guide on:
1. �Strengthening health workforce to ensure the effective 

functioning of medical support children in learning 
groups; provide an up-to-date algorithm for upgrading 
their skills and competences;

2. �Provide a general health care system for children and stu-
dents with a team of specialists of the following profiles: 
pediatricians, adolescent therapists, public health spe-
cialists, dietitians, psychologists; social workers; nurses;

3. �Provide the capacity of health facilities and vertical structure 
(at subnational, national and regional levels) to effectively 
guide and coordinate the health care system of children 
and adolescents who are enrolled; to define clearly their 
structural subordination, reporting and communication;

4. �Establish a system of monitoring, cross-sectoral inter-
action for the provision of highly effective medical and 
preventive care;

5. �Introduce strategic planning for healthy lifestyle activi-
ties (HLS) with all stakeholders involved;

6. �Define standards for assessing the quality of the health 
care system for children in educational settings, intro-
duce their use (based on the standards proposed by 
WHO’s ERB “European concept of quality standards 
for school medical services and competencies for school 
health professionals”, development of tools for assessing 
the quality of care).

The expected results of theimp lementation of the Conceptual 
areas of health care for children in educational instituions, 
takingin to account the European experience, are promotion 
of a significant increase in the efficiency, quality and acces-
sibility of medical care for school-age children,reduce of the 
prevalence of diseases among the child population, reduce 
of the prevalence of behaviorally-oriented health risk factors.

Advantages of realization of Conceptual directions:
– �optimization of the personnel component of the medical 

aid system in the conditions of educational institutions;
– �coverage of student youth;
– �building a clear vertical of subordination and functions 

to achieve student youth health goals;
– �optimizing the health monitoring system and the preva-

lence of disruptive behavior among children and adoles-
cents, improving the effectiveness of prevention-oriented 
activities and programs;

– �defining the procedure for upgrading the qualification 
and competencies of medical professionals in educational 
institutions;

– �improvement of the system of intersectoral communication.

CONCLUSIONS
The formation and preservation of the health of the child 
population is now a problem for both education and health 
systems. It is appropriate to create and implement school 
health care measures to ensure that health care is provided to 
students in educational settings, to prevent the spread of non-
communicable diseases and to develop healthy lifestyle skills.

In the context of global change in the country, it is im-
portant not to lose some important aspects of children’s 
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health, such as health monitoring, assessing the impact of 
social determinants, coordinated cross-sectoral interac-
tion to prevent the spread of non-communicable diseases 
among student youth and developing their health skills 
oriented behavior.

This is the basis for the creation of a clear system of 
medical care for children in educational institutions, 
which is based on the improvement of the legal framework, 
optimization of the personnel component, establishment 
of intersectoral interaction, definition of a clear system 
of monitoring of the health of schoolchildren taking into 
account the needs and opportunities.
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INTRODUCTION
Addiction remains a significant public health concern. The 
problem of alcohol and drug addictions in according to its 
significant social role has important subject either for psy-
chiatrists and narcologists or for other physicians. Now the 
most accepted point of view is supposed biopsychosocial ap-
proach considering alcohol addiction as a result of complex 
interaction of biological, psychological and social factors [1].

Alexithymia refers to the difficulty in identifying and 
describing feelings, the inability to discriminate between 
feelings and physical sensations, having a limited fantasy 
life and the inclination to an externally oriented way of 
thinking [2]. Alexithymia, which results in poor emotional 
regulation and stress-management abilities, has sometimes 
been considered as a vulnerability factor for medical and 
psychiatric illnesses. Alexithymia has been described as 
having five main components: a difficulty in identifying 
one’s emotions, a difficulty in describing self-feelings ver-
bally, a reduction or incapability to experience emotions, 
an externally orientated cognitive style and poor capacity 
for fantasising or symbolic thought [3].

Alexithymia rates in the general population have been 
reported to be 9% to 17% for men and 5% to 10% for 
women, whereas estimates are as high as 70% in some 
clinical groups [4]. Some researches shown that people 
with substance abuse disorder have more problems in 
alexithymia in comparison to the normal people [5,6]. 
Alexithymia is a multifaceted construct that has a complex 
relationship with various risk factors and psychological 
drinking constructs [7].

If the context of addiction is saturated with emotions, 
then reality, on the contrary, becomes emotionally im-
poverished, in real social relations the intensity of the 
emotional background decreases. This is especially no-
ticeable when the attitude of others to the addict changes 
in a negative way. His detachment begins to perform a 
defensive reaction [8].

Personal self-regulation is a control of different mental 
activities and managing in an adequate and identified way. 
Self-regulation is a leading process of a personal psycho-
logical and physiological state [9]. Nowadays there is still 
inconsistent evidence about the role of self-regulation in 
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addiction`s development. There is data which indicate 
lower rates of self-regulation in patients with Substance 
Abuse Disorder than non-clinical samples, but no signifi-
cant associations were found between self-regulation with 
addiction severity [10]. However numerous behavioral 
treatments for addictive disorders include components 
explicitly aimed at targeting self-regulation (e.g., coping 
and emotion regulation) [11]

Aggressive and hostility are one of the typical features 
of addictive behavior. It is known that addicts who had 
higher scores on aggression and hostility reported more 
situations that triggered their use of substances and less 
confidence that they could resist using when faced with 
such situations in the future. This was especially true for 
situations involving unpleasant internal states, situations 
involving rejection, and situations involving conflict with 
family and friends [12]. In these patients aggressiveness 
and hostility usually develop in the absence or restriction 
of the use of psychoactive substances, but their features 
depending on emotional and will disorder remain poorly 
understood.

THE AIM
The research aim was study emotional-volitional dysfunc-
tion and its association with features of aggression and 
hostility in mens with substance addiction.

MATERIALS AND METHODS

STUDY DESIGN
Institution based observational cross-sectional study de-
sign was employed. 

SETTINGS
The study was conducted in Poltava Regional Drug Ad-
diction Dispensary (Poltava, Ukraine) from September, 
5 – February, 20, 2019. 

PARTICIPANTS
We examined 146 men of the age of 24 to 52 years old who 
were treated at the detoxication therapy stage. The eligibil-
ity criteria were voluntary informed consent to participate 
in the study; male; age over 18; clinical diagnosis: «Mental 
and behavioural disorders due to use of alcohol. Depen-
dence syndrome. Currently abstinent but in a protected 
environment» (F10.21), «Mental and behavioural disorders 
due to multiple drug use and use of other psychoactive sub-
stances. Dependence syndrome. Currently abstinent but 
in a protected environment» (F19.21). Exclusion criteria 
were female sex, age younger than 18 years, concomitant 
severe somatic pathology. We declare that during the study 
of patients’ rights, they have been taken into account in 
accordance with the requirements of the Helsinki Conven-
tion. Patients were divided into two experimental groups, 

namely, group 1 which consisted of 81 mens with a clinical 
diagnosis of F19.21, and group 2 included 65 mens with a 
diagnosis of F10.21. 

VARIABLES
We studied severity of Alexithymia, Volitional Self-regu-
lation and Manifestations of aggressiveness and hostility. 
As potential confounders we described age and duration 
in hospital before examination.

MEASUREMENTS
The level of severity of alexithymia was studied according 
to the Russian version of the Toronto Alexithymia Scale 
(TAS-20R,) which was validated in 2010. It comprises three 
main factors. Difficulty identifying feelings (DIF) assesses 
a person’s ability to recognise their emotions, difficulty 
describing feelings (DDF) assesses a person’s ability to 
communicate their emotions to others, and externally 
oriented thinking (EOT) assesses a person’s tendency to 
focus their attention externally [13].

Volitional self-regulation was evaluated for the 
Zverkov-Eidmann`s questionnaire. It includes three 
scales: the definition of the generalized level of volitional 
self-regulation (VSR) which described the ability to con-
sciously manage their own actions, emotions and states, 
the subclass – the “Persistence” (P) which characterizes the 
available potential conscious mobilization of the comple-
tion of action, and the subclass – “self-control” (SC) which 
accord to the level of arbitrary emotional control reactions 
and states [14].

Manifestations of aggressiveness and hostility were as-
sesed by the Buss-Durkee questionnaire with the calcula-
tion 8 subscales, namely physical aggression (PA), indirect 
aggression (IA), irritability (Ir), negativism (N), insult (I), 
suspicion (S), verbal aggression (VA), feelings of guilt (FG), 
and indices of aggression (IndA) and hostility (IndH) [15].

STUDY SIZE
Study size was arrived at GPower 3.1.9.4, using d-Coen`s 
effect size – 0.417 (by pilot study), α = 0.05 and power was 
80% [16]. As a result, final sample size was 81 patients in 
first group and 65 in the second one.

STATISTICAL METHODS
The obtained data was subjected to statistical processing. 
Medians (Me) ​​ and interquartile interval (IQR) or mean 
(M) and standart deviation (SD) were calculated for each 
variation line. We apply the criteria of Shapiro-Wilk for 
evaluate the normality of distribution. If data was normal 
distributed, we have used parametric Students test for two 
independent groups. Nonparametric methods were used 
for statistical analysis – U-test of Mann-Whitney (for two 
independent groups) and Spearmen linear correlation co-
efficient since the distribution was non-normal. Statistical 
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calculations were performed using the IBM SPSS Statistics 
23.0. The results were considered statistically significant 
at p≤0,05.

RESULTS
Average age in the group 1 was 36.3 ± 7.1 years, and in 
2 – 38.9±12.5 years.

Duration in hospital before examination was 14 days in 
each group.

The investigate of the alexithymia revealed that its over-
all level in the second group was not significantly differ 
from ones in the first, although the score in both groups 
remained within an elevated level, namely in the first group 
– 58.0 (47.0-62.25), in the second – 54.0 (47.0-64.5) which 
demonstrated on fig 1.

Level of DIF was 21.9±3.9 in the first and 21.6±6.5 in the 
second group, at the same time level of EOT was 18.7±6.2 
and 19.1±4.4 accordingly, but both are not differ significant. 
The total score of DDF in patients of group 1 was 16.4±3.9 
and in ones of group 2 was 14.3±4.1. It is significantly high-
er by 14.7% compared to group 2, which showed on fig.2.   

There were no statistical differences in the indicators that 
describes volitional self-regulation. The results indicating 
a sufficient level were within average values, namely rating 
of VSR in group 1 – 12.3±4.5 and in group 2 – 12.1±4.5, 
SC – 8.1±3.5 and 8.6±3.3 accordingly and P – 6.6±2.7 in 
first and 6.2±2.6 in second groups. It was presented on fig.3.

Analysis of subscale by the Buss-Durkee questionnaire 
demonstrated next values in group 1 and 2 respectively:  
PA – 5.9±1.6 and 5.2±1.9, IA – 5.2±1.4 and 5.3±2.1, Ir – 5.9±2.1 
and 6±2.3, N – 3.2±1.6 and 3.6±1.3, I – 5.1±1.6 and 5.8±1.2,  
S – 6.3±1.9 and 7.9±1.9, VA – 7.9±2.3 and 7.6±1.8, FG – 7.4±1.2 
and 7.8±1.3. It was discovered that the S, I and FG indices were 
significantly higher by 25.4%, 13.7% and 5.1% respectively in 
the second group, while the PA was higher by 13.5% in the first 
group compared to the second, which showed on fig.4.   

The IndA of both groups was within the average val-
ues and have not significant difference, namely in group 

1 – 19.7±3.5 and in group 2 – 19.1±5.3. IndH in patients 
from group 2 was defined higher by 17.5% compared with 
group 1, although the performance of both groups was 
above the upper limit of normal values. It was presented 
on fig.5. 

A detailed analysis of the indicators of patients in the 
first group revealed a direct moderate correlation between 
alexithymia and Ir (r1 = 0,311, p1 = 0,025), DIF and S  
(r1 = 0,332, p1 = 0,016); indirect moderate correlation be-
tween VSR and PA (r1 = -0,515, p1 = 0,006), I (r1 = -0,341, 
p1 = 0,013), between P and PA (r1 = -0,504, p1 = 0,002), DIF 
(r1 = -0,358, p1 = 0,009), level of alexithymia (r1 = -0,352,  
p1 = 0,010), between SC and I (r1 = -0,392, p1 = 0,004),  
S (r1 = -0,490, p1 = 0,003); and indirect small correlation 
between SC and PA (r1 = -0,274, p1 = 0,049). 

In the second group there were defined direct moderate 
correlation between DDF and Ir (r2 = 0,561, p2 = 0,007), 
and between alexithymia and PA (r2 = 0,548, p2 = 0,008),  
N (r2 = 0,543, p2 = 0,009); indirect strong correlation be-
tween SC and VA (r2 = -0,731, p2 = 0,002), between VSR 
and DDF (r2 = -0,713, p2 = 0,008); indirect moderate ones 
between VSR and VA (r2 = -0,573, p2 = 0,005), between 
SC and FG (r2 = -0,436, p2 = 0,043), DDF (r2 = -0,667,  
p2 = 0,003), between P and DDF (r2 = -0,632, p2 = 0,004), 
between EOT and VA (r2 = -0,471, p2 = 0,027).

We determine correlation in the both groups between 
follow indicators: indirect moderate between IA and VSR  
(r1 = -0,609, p1 = 0,017; r2 = -0,515, p2 = 0,014), P (r1 = -0,470,  
p1 = 0,007; r2 = -0,540, p2 = 0,010), SC (r1 = -0,510,  
p1 = 0,003; r2 = -0,560, p2 = 0,007) and FG with P  
(r1 = -0,320, p1 = 0,017; r2 = -0,453, p2 = 0,034); between  
Ir and VSR, P and SC indirect moderate in the first group 
(r1 = -0,425, p1 = 0,002; r1 = -0,324, p1 = 0,019; r1 = -0,510,  
p1 = 0,017) and indirect strong in the second one (r2 = -0,711,  

Fig. 1. Overall level of Alexithymia by TAS-20R in groups.

Fig. 2. Features of subscales by TAS-20R in groups.
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p2 = 0,004; r2 = -0,713, p2 = 0,005 r2 = -0,720, p2 = 0,007) 
in accordance; between P and VA direct moderate in the 
first group (r1 = 0,420, p1 = 0,002) and indirect strong in 
the second group (r2 = -0,724, p2 = 0,016).

DISCUSSION
The study showed an increase in the overall level of alex-
ithymia, a moderate level of aggressiveness and a sufficient 
level of volitional self-regulation without a significant 
difference between the groups. The indirect correlation 
of “persistence” with the “general level of alexithymia”, 

“difficulty identifying feelings” and “physical aggression” 
in group 1 and at the same time the indirect correlation 
between “self-control” and “verbal aggression” and “voli-
tional self-regulation” with “difficulty describing feelings” 
can be explained by the opposite meaning of these concepts 
and phenomena themselves.

However, it is interesting that the indicators “physical 
aggression” and “difficulty describing feelings” in group 
2 were significantly lower, but at the same time correlat-
ed with “general level of alexithymia” and “irritability”, 
respectively. On other hand in group 1 the indicator 
“suspiciousness” is directly related to the “general level of 
alexithymia”, but its level is significantly lower in compar-
ison with group 2.

It can be assumed that the described manifestations of 
aggressiveness and hostility were secondary and arose due 
to the inability of patients to identify their true experiences. 
As a result, these secondary emotional manifestations, aris-
ing as a response to alexithymia, and not to the underlying 
disease, distort the clinical picture, while primary emotions 
may remain unidentified by the patient and not detected 
during therapy. With a superficial examination, this can 
lead to the fact that some of the “targets” of therapy will 
remain without impact, which, in turn, may affect the 
quality of treatment and the stability of remission.

On the other hand, one should not confuse the difficulty 
of identifying certain feelings with a reluctance to recog-
nize these symptoms. Psychotherapeutic measures aimed 
at manifestations not identified by the patient himself 
can lead to a decrease in compliance with the therapist. 
Therefore, we consider it necessary to initially carry out 
the correction of alexithymia, along with the treatment of 
the underlying disease, with the subsequent impact on the 
already identified and conscious manifestations of hostility 
and aggressiveness.

Fig. 5. Evaluating of indices by the Buss-Durkee questionnaire.

Fig. 3. Rating of volitional self-regulation by the Zverkov-Eidmann`s questionnaire. Fig. 4. Rating of subscales by the Buss-Durkee questionnaire.
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CONCLUSIONS 
The phenomenon of alexithymia is not only recorded in the 
clinical picture of patients with various forms of addiction, 
but can also induce the development of manifestations of 
aggressiveness and hostility in them. Correction of alex-
ithymia is necessary to understand the emotional state 
of these patients and choose the right approach to their 
treatment and rehabilitation.

Further studies of alexithymia in patients with different 
forms of addiction will improve understanding of this 
phenomenon and modernize existing treatment and re-
habilitation programs. 
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INTRODUCTION
Health promotion in conditions of modern society de-
velopment, with its peculiar features of socio-economic, 
scientific and technological progress, changes in values 
and motivational attitudes, is the problem of primary im-
portance.  The importance of maintaining and improving 
human health is determined by legal normative docu-
ments, which emphasize that the highest social value in a 
country is a person, his/her life and health.  At the same 
time, it is important to note that for each person there is 
an optimal range of physical activity, necessary for the 
normal body’sdevelopment and functioning, preservation 
of health. Fitness activities completely provide the body’s 
need for movement activity, they are safe because they 
are based on the natural locomotions of person. Fitness 
programs are multi component technologies. Physical 
component is based on determining the level of physical 
development, physical qualities, functional status of the hu-
man body’s systems; the main factor which influences the 
status of health is the right orientation of physical activity, 
in particular: its intensity, duration, number of exercises. 
Psychical component is determined by personal capabil-
ities, individual characteristics of psyche; the basic factor 
is aspiring to perfection and development. Socio-eco-
nomic component determines the level of consciousness 

to systematic trainings, motivation, necessities, interests, 
financial possibility; the basic factor is the requirement in 
notional social equality, public recognition, realization of 
the potential.

The profit of the use of fitness varieties is well-proven in 
scientists’ works. In particular scientists [1] investigated 
the efficiency of aerobics programs, that are conducted by 
continuous and interval methods, with the aim of health 
promotion at the time of metabolic syndrome. Scientists 
came to the conclusion, that for people with low level of 
motive activity and metabolic syndrome, any program of 
aerobic training by duration of 16 weeks with frequency 
three times per a week is sufficient for improvement of 
health status. However, more intensive, but shorteraerobics 
program appeared less effective, that is why scientists did 
not recommend it for health promotion in this population 
group.

Scientists [2] offer the technology of application Body 
Pump training as an alternative to the traditional training 
with the large loading for overweight and obesity women. 
Researchers proved that this programme helps to promote 
metabolism and can be the same effective as well as tradi-
tional power training.

Also the comparative analysis of influence of aerobic 
interval and continual training on health status of people 
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with a metabolic syndrome made scientists [3]. During 
research the identical positive results were uncovered 
in reduction of average of arterial pressure, body weight 
and percent age of fat; it was discovered, that intensity of 
exercises was an important factor for the improvement 
of aerobic possibilities and removal of risk of metabolic 
syndrome factors.

During analysis of scientific publications it was found 
out, that most of them study the influence of efficiency 
of different fitness programs on health status of old age 
people or people with certain diseases. In spite of wide 
spectrum of researches the insufficient attention is paid to 
the study of health promotion problems of reproductive age 
women (first period of mature age), that should provide a 
sufficient birth-rate, but mostly are inclined to deteriora-
tion of health, because of certain physical, psychical and 
socio-economic confusions.

THE AIM
Aim – to model, to ground and to check experimentally 
the efficiency of the complex organized system of fitness 
trainings and system of health improving trainings; to 
discover their influence on the status of women’s somatic 
health of the first period mature age.

While formulating the hypothesis of the study, we 
proceeded from the assumption that the experimental 
program of fitness trainings for women of the first pe-
riod mature age, which requires the organization of the 
systematic complex training process and provides the 
dosed doing of physical exercises under the trainer’s guid-
ance, will be more effective than the system of individual 
health improving self-trainings,  however, both training 
systems will help to reduce weight andgirth of body parts, 
formation of physical qualities (strength and flexibility), 
improvement of cardiovascular and respiratory systems, 
vestibular apparatus, working capacity, and, accordingly, 
improvement of women’s somatic health.

MATERIALS AND METHODS
Experimental work to verify training systems and women’s 
somatic health required the application of theoretical and 
empirical research methods. Among the theoretical meth-
ods we have used: analysis, generalization, systematization, 
classification, pedagogical observation, direct questioning, 
modelling; among empirical were methods of putting the 
results of the study into practice (pedagogical experiment), 
methods of control and measurement, methods of data 
processing.

In order to develop the system approach to the study of the 
problem, the methods of analysis, generalization and system-
atization of literary sources were applied in the following stages: 
analysis of national scientific works, concerning the criteria of 
somatic health, standardization of motor activity, physiological 
negative changes of the organism caused by hypodynamics and 
positivitу activities, as a result of optimization of motor activity; 
works related to health protection and fitness researches. The 

classification method was used in order to investigate current 
types of fitness programs. Pedagogical observation was realized 
with the purpose of identifying the tools and techniques used by 
trainers while conducting fitness programs; monitoring the im-
plementation of training systems that were proposed to women. 
Direct survey was organized to find out the motivations, needs, 
and problems of women of the first period mature age who are 
engaged in wellness fitness. The modelling method was used 
to design the complex organized system of fitness trainings 
for women of the first period mature age, optimal for their 
biological needs in motor activity, improving the functional 
status of their bodies and physical development. Pedagogical 
experiment was conducted as a specially organized research 
to test the effectiveness of the complex organized system of 
fitness trainings and the system of individual recreational health 
improving trainings for women of the first period mature age, 
to determine the status of women’s somatic health before and 
after the experiment.  The experiment involved 52 women aged 
21-35 years who had no contraindications to active trainings, 
to significant motor experience (training experience from 
0 to 1 year).  Through random selection, participants of the 
experiment were divided into two groups (control and experi-
mental), each of 26 people.  The experimental group of women 
performed the tasks of the complex organized system, trained 
on the basis of various fitness clubs, and the control group did 
it at the place of residence.

ORGANIZATION OF EXPERIMENT
In the first stage, literature sources were analyzed, the basic 
concepts of the research subject and the organization of 
the experimental work were grounded, the object, aim and 
objectives of the research were determined;  women were 
questioned(motivation for training, needs, health problems 
were found out), primary check was performed on three 
indicators: physical development, functional status, level of 
general working capacity. On the basis of the obtained re-
sults the control and experimental groups were formed;the 
experimental fitness training system was designed to 
contribute to significant or effective improvement in the 
functional status, physical development and increase of 
the general working capacity of women of the first period 
mature age. The second stage of the research involved the 
implementation of the fitness training system, monitoring 
the fulfilment of the terms. In the third stage, the control 
check of women’s health status on certain indicators was 
realized and the report was prepared.

In order to obtain credible data about the women’s health 
in the course of the experiment we used complex evaluation 
and monitoring after the indicators:
1.	� Physical development (height, body weight, body’s 

parts sizes), the formation of physical qualities (mus-
cle strength of the abdominal abs (lifting the torso in 
a sitting position from the lying); flexibility (leaning 
forward from a sitting position). Tools: ruler, cales, 
stopwatch.

2.	� Functional status of women’s body systems (cardiovas-
cular, respiratory systems, vestibular apparatus). We 
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evaluated the condition of the cardiovascular system 
using the Ruffier test, the respiratory system was char-
acterized by the Stange test, and the condition of the 
vestibular system was verified through the Romberg’s 
test. Tools: stopwatch.

Ruffier test technology: after 5 minutes of calm state in 
sitting position, it was necessary to calculate the heart 
rate for 15 seconds (result 1 – R1), then for 45 seconds 
women performed 30 squats. Immediately after that we 
calculated the heart rate for the first 15 seconds (R2) 
and last 15 seconds (R3) of the first minute of the re-
covery period. The results were evaluated by the index 
determined by the formula: Ruffier index = 4 × (R1 +  
R2 + R3) – 200/10.

Stange test technology: after 5 minutes of calm state in 
standing position it was necessary to measure the heart 
rate for 30 seconds, then hold the breath in full breath, 
previously breathe 3 times at 3/4 depth.  The delay time 
was fixed in seconds.  Immediately after breath recovery, 
the heart rate was again counted for 30 seconds.

Romberg’s test technology: it is necessary to stand 
straight, with legs tightly held together, arms forward, 
fingers spread apart.  At first, the test subject stands in such 
a pose with open eyes, then with his closed eyes.  With a 
stopwatch, we recorded the delay time of women’s postures 
of standing with their eyes closed without shaking.

3. The level of general working capacity was determined 
on the basis of the PWC170 test with the calculation of 
absolute and relative indicators and the Harvard step test.  
Tools: cycle ergometer, stopwatch, 43 cm high step plat-
form, metronome.

We calculated PWC170 according to the formula:
PWC170 = W1 + (W2 – W1) (170 – f1) / (f2 – f1),
where: PWC170 is the strength of physical effort on a 

cycle ergometer at which the heart rate of 170 beats/min is 
reached;  W and W2 are the power of the first and second 
loads, kgm/ min;  f1 and f2 are the heart rates at the end 
of the first and second loads.

Harvard step test technology: for 5 minutes at a steady 
tempo, a woman went up and down the platform.  The 
tempo was set by the metronome with a frequency of 120 
beats per minute. The number of cycles (ascent-descent) 

were30 per 1 minute. After finishing it was necessary to rest 
for a minute.  At the second, third and fourth minutes, we 
measured heart rate within 30 seconds, that is, three times 
for 30 seconds, followed by 30-second breaks.

To calculate the index we used the formula:
IHST = t × 100 / (f1 + f2 + f3) × 2
where: t is the test time, i.e. 5 minutes, f1, f2, f3 are the 

heart rates at the first 30 seconds of the second, third and 
fourth minutes of rest.

Statistical processing of the empirical data was performed 
with the calculation of t that is the Student’s t-t test, the 
difference between the sample averages was accepted with 
95 % probability (p <0.05). Indicators and level so fevalu-
ation of the functional status of women of the first period 
mature age engagedin health fitness submitted by тable I.

RESULTS
The analysis of professional scientific and methodological 
literature let to discover that fitness exercises completely 
satisfy the person’s needs for physical activity, eliminate 
the effects of hypokinesia and are one of the most popular 
types of physical activity.

The most common classification of health fitness types 
is the systematization offered by Hawley E. and Franks B. 
Scientists divide health fitness into the following programs: 
aerobic and strength trainings;  programs, which are based 
on the health types of gymnastics;  water-based programs;  
recreational types of motor activity.The examination of fit-
ness varieties proves that each of the programs contributes 
to the achievement of different goals (based on the forma-
tion of physical qualities): aerobic programs can increase 
overall endurance;  programs, based on wellness gymnastics 
exercises (mental), influence onmobility of joints, relative 
static muscle strength;  power programs contribute to the 
formation of power qualities and their derivatives; programs 
of recreational purpose help to realize the complex effect on 
the body, teach to combine the nutrition culture with healthy 
lifestyle.In accordance with the analysed classification, we 
can conclude that monodirectional classes do not hypothet-
ically give the maximum result for health promotion, since 
a person requires the complex, system impact of physical 

Table I. Indicators and levels of evaluation of the functional status of women of the first period mature age engaged in health fitness

Indicators and measurement units
Levels

high sufficient medium satisfactory unsatisfactory

Muscle Strength (quantity) > 40 32 28 26 <24

Flexibility (cm.) > 20 18 16 14 <12

Ruffier test (units) 0-4 5-9 10-14 15 і >

Stange test (sec.) 50 30-50 20-30 <20

Romberg’s test (sec.) > 30 15-30 < 15

Step test (units) > 90 86-90 77-85 61-70 <60

PWC 170 absol. (kgm/min) 850 750-849 550-749 450-549 <449

PWC 170 relat. (kgm/min) 21-23 19-20 17-18 15-16 14

МСК (ml/min/kg) >40 36-40 35-30 29-23 <23
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activity on different body’s organs and systems.  This is en-
sured by various fitness programs (aerobic, strength, mental 
orientation), compulsory rationing of physical activity 
during the week, systematic attendance of trainings.  In our 
opinion, it is also important to take into account the trainer’s 
recommendations about exercise techniques and diet.

Using the modelling method, we have developed the 
experimental complex system of fitness trainings for 

women of the first period mature age, which implies the 
implementation of following conditions:
1. �Systematic attendance of trainings at fitness club (three 

times a week) during 16 weeks.
2. �Attendance of 50-60 min. duration multidirectional 

programs during the week, such as:
– �one aerobic program of choice: Fitball Aerobics, Step 

Aerobics, Zumba (or other dance program), Combat, 

Table II. Comparative analysis of the condition of women of the first period mature age in the control (n = 26) and experimental (n = 26) groups before 
and after the experiment

Indicators, tests, 
measurement units

CG1 → CG2
М± m

EG1 → EG2
М± m

CG2 → EG2
М± m

CG1 CG2 growth Р EG1 EG2 growth Р growth

Body weight (kg.) 67,6±2,1 65,0±1,96 3,8% >0,05 68,1±2,15 57,0±1,0 16,3% >0,05 12,4%

Chest girth (cm.) 94,1±3,8 93,6±3,7 0,5% >0,05 95,9±4,15 94,6±3,9 1,3% >0,05 0,8%

Waist girth (cm.) 76,3±2,7 74,5±2,1 2,3% >0,05 78,5±2,95 67,7±0,82 13,75% >0,05 11,4%

Pelvis girth (cm.) 97,8±4,2 94,3±3,9 3,6% >0,05 97,9±4,2 92,7±3,6 5,3% >0,05 1,7%

Strength indicator 
(times) 31,3±1,34 32±1,86 2,1% >0,05 27±0,98 32,7±1,95 17,4% >0,05 15,3%

Flexibility index (cm.) 12,6±0,95 13,2±0,78 4,5% >0,05 14±0,86 15,4±0,96 9,0% >0,05 4,5%

Ruffier test (units) 12,0±0,9 11,3±0,71 5,8% >0,05 11,3±0,8 9,95±0,63 12,0% >0,05 6,2%

Stange test (sec.) 33,2±1,9 41,6±3,06 12,0% >0,05 36,5±1,7 42,4±3,1 13,9% >0,05 1,9%

Romberg’s test (sec.) 27,0±3,02 30,7±3,1 9,1% >0,05 26,1±2,9 32,4±4,2 19,4% >0,05 10,3%

Indicators of step test 
(units) 82,6±1,46 85,4±1,67 3,3% >0,05 88,2±1,7 92±1,7 4,1% >0,05 0,8%

PWC 170 absolute / 
relative (kgm/min)

707±74,7 / 
17,2±4,06

805±78,3/  
21,4±6,2

12,2%/
19,3%

>0,05
>0,05

726±76,8/ 
17,4±4,2

810±79,8/
21,1±5,9

10,2%/
17,5%

>0,05
>0,05

-1,8%/
-1,8%

Fig. 1. Dynamics of women’s indexes formation status after realization of experiment in percentage
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etc. The aim is to improve aerobic endurance, respec-
tively –general working capacity, weight loss, reduction 
of girth dimensions;

– �one power program of choice: Body Pump, Legs, Cross 
Fit, trainings in gym with a trainer, etc. The goal is to 
develop strength, endurance, increase of muscle mass, 
improve of muscle tone, figure correction;

– �one mental orientation program to choose from: Yoga, 
Pilates, Mind Body, Body Balance and so on. The aim is 
to improve flexibility, posture, vestibular apparatus.

3. �Taking into account the trainer’s recommendations on 
exercise technique, nutrition.

The recommended program for the control group offers 
women to participate in wellness and fitness activities that 
do not need regulated physical activity. Women individu-
ally selected activities that met their subjective needs and 
capacities. They performed trainings at convenient time, 
without taking into account the time of doing exercises, 
without outside guidance. Such activities included: smooth 
running, cross country running, swimming in the pool or 
in the open water, cycling (cycling tours), power exercising, 
or exercising on flexibility in training grounds.

During the experiment, 52 women aged 21-35 years (me-
dian age – 23.7 years) who had satisfactory health (main 
health group) and physical development (mean height 
167.2 cm) were divided into two homogeneous groups.  
The testing indicators of women’scondition in the control 
and experimental groups before and after the experiment 
are presented in Figure.1. in Table II.

Symbols: CG1 – control group before the experiment; 
CG2 – control group after the experiment; EG1 – experi-
mental group before the experiment; EG2 – experimental 
group after the experiment; n – sample size; M – arithmetic 
mean; m – standard error of arithmetic mean; P – reliability 
of differences after Student’s t-test.

DISCUSSION
The criterion analysis of physical development, functional 
status and general working capacity of women of the first 
period mature age, that before the experiment did not have 
considerable motive experience, makes it possible to assert 
that the noted indexes can be found mainly on satisfactory 
and middle levels.After the end of experiment which was 
held (in  the experimental group – the dosed, systematic, 
complex motive activity, guided by a trainer, and in the 
control group – individual trainings) for a long period of 
time (16 weeks), it was discovered, that positive changes in 
the status of women’shealth took place both in experimental 
(11.68 %) and in control (6.54 %) groups. In particular, the 
indexes of strength formation increased to the sufficient level 
both in experimental (17.4 %) and in control (2.1 %) groups; 
also positive changes took place and in the development of 
flexibility, with a preponderance of representatives of exper-
imental group (9.0 %). Also positive changes can be seen in 
the functional status of the organism’s systems of women, in 
particular most changes took place in the indexes of Stange 
test (CG2 – 12.0 %, EG2 – 13.9 %) and Ruffier test (CG2 – 

9.0 %, EG2 – 19.4 %), that showed the improvement of the 
cardiovascular and respiratory systems’ activity.

Differences in the formation level of physical capacity can 
be registered, in a greater measure, in the control group 
(PWC 170absolute – 12.2  %; PWC170relative–19.3  %), 
comparatively with experimental (PWC 170absolute 
– 10.2  %; PWC170relative –17.5  %). This fact can be 
explained by those women of control group, that were 
engaged in recreational types of fitness, elected mainly 
aerolateral types of motive activity such as running, swim-
ming, wheeling, that assisted the increase of this index.

The decrease in body’s parts sizes was also fixed both in 
control and in experimental groups: breast (CG2 – 0.5 %; 
EG2 – 1.3 %), waist (CG2 – 2.3 %; EG2 – 13.75 %), pelvis 
(CG2 – 3.6 %; EG2 – 5.3 %) and body weight(CG2 – 3.8 %; 
EG2 – 16.3 %), that assisted the correction of figure. In 
the course of investigation it was detected that technique, 
selected by us for verification of the condition of women’s 
health turned to be suitable and effective.

CONCLUSIONS
In the process of investigation it was succeeded to model, to 
ground and to check experimentally the complex organized 
system of fitness trainingsand system of individual health 
improving trainings of women of the first period mature 
age, to realize the examination of efficiency of both systems 
in relation to the improvement of the status of somatic 
health. In general both systems of training assisted the 
decline of weight, decrease in body’s parts sizes, formation 
of physical characteristics (strength and flexibility), im-
provement of the cardiovascular and respiratory systems’ 
work, vestibular apparatus, increase of general working 
capacity that proves the efficiency of system approach to 
organization of trainings in this age-related group. It is 
important to notice advantages of the fitness programs 
under the leadership of trainer above individual trainings, 
that was more considerably represented on the indexes of 
development of strength and flexibility, body’s parts sizes 
and body’s weight.
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INTRODUCTION
Bronchial asthma (BA) is an important medico-social 
problem of modern pediatrics, because today , according 
to WHO, it is the most common chronic pathology in the 
world among the child population [1]. One of concomitant 
pathologies that could burden the course of BA are over-
weight (OW) and obesity (OB), which are also spreading 
rapidly in the last decade [2]. Both processes, BA and OB, 
are chronic, complex and multifactorial in their nature.

Therefore, in the GINA materials, 2018, in the list of five 
major BA phenotypes, BA combined with OB  is distin-
guished into a special phenotype characterized by low levels 
of eosinophilic inflammation and significantly more shown 
respiratory symptoms, and needs further study on the 
mechanisms of interaction and approaches to therapy [3].

Among the main pathogenetic mechanisms of interac-
tion of BA with OW and OB: mechanical effect of adipose 
tissue on the chest, low-level chronic metabolic inflamma-
tion, influence of proinflammatory (leptin, resistin) and 
anti-inflammatory (adiponectin) hormones of adipose 
tissue, ox stress, additional co-morbidity, genetic factors. 
However, the question of a clear causal link between the 
impact of these mechanisms on the control of BA of this 
phenotype remains open.

According to the data of Center for Disease Control and 
Prevention (CDC) US in 2010 share (OB) among adults 
suffering from BA in this country was 38% [4]. Among 
the child population, according to Lang JE, 2018, in the 

USA, between 23 and 27% of new cases of comorbide BA 
and OB are directly caused by OB, and in the absence of 
OW and OB, 10% of all cases of BA could be avoided [5]. 
Based on the analysis of the growth rate of the proportion 
of the combined course of these two pathologies, over time, 
BA caused by OB will become a major type of childhood 
BA [6].

Currently, there are many studies in the field of combina-
tion of these two pathologies, mainly among adults, most 
scientists have clearly identified the features of this com-
bination: a more severe course, that can be seen in more 
frequent and severe exacerbations and reduced control of 
the disease, reduced response to treatment with inhaled 
corticosteroids and  lower quality of life [7]. 

In GINA, 2019 for the management of patients with 
comorbidity BA-OB  states that corticosteroids remain the 
main therapeutic agents (level of evidence B), although 
the response to treatment in such patients is weakend. 
Therefore, it would be desirable to add weight loss rec-
ommendations (level of evidence B). In addition, it is 
noted that scientific researches in this field are limited and 
insufficient [8].

Inadequate treatment of BA in children leads to an un-
controlled course with the preservation of inflammatory 
changes in the bronchi and the persistence of bronchial 
obstruction, which worsens both the physical and emo-
tional state of the patient and significantly reduces the 
social activity. The chronic nature of BA and related phar-
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The aim is to investigate if the overweight (OW) and obesity (OB) impact on the quality of life (QOL) of children with bronchial asthma (BA).
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macotherapy, sometimes physical and social limitations, 
emotional factors can be much more important for a child 
with BA than the symptoms of the illness itself.

Common clinical and laboratory assessment of respira-
tory tract and inflammatory markers provides valuable in-
formation about the condition of the affected organ system, 
but it does not capture the functional disorders (physical, 
emotional and social) that are important for patients with 
BA in their daily lives [9]. It is increasingly recognized that 
assessment of positive changes in the quality of life (QOL) 
of patients should be taken into account for the evaluation 
of therapeutic interventions in BA [10].

WHO defines QOL as individuals’ perceptions of their 
lives in the context of the culture and value systems in 
which they live, and in accordance with their goals, ex-
pectations, standards and challenges [11]. The purpose 
of treatment of BA should be considered to increase the 
QOL of a sick child on the background of positive clinical 
dynamics.

Limited pediatric studies of QOL of children with BA 
combined with OB, compared to BA with NW contain 
findings that sometimes contradict each other [12, 13, 14].

 It has been confirmed that concomitant OW and OB, 
which complicate the course of chronic pathological con-
ditions of patients, significantly worsen QOL [15]. Con-
sidering the negative impact that OB has on the prevalence 
and course of BA, changes in QOL and in patients with BA 
should be expected. Therefore, it is advisable to conduct 
further studies to evaluate how the comorbide course of 
BA and OB affects the QOL of children with BA.

THE AIM
The aim of this study was to investigate if the overweight 
OW and OB impact on the QOL of children with BA.

MATERIALS AND METHODS
A one-year cross-sectional study was conducted (Febru-
ary 2019 – February 2020) 73 children aged 7 - 17 years 
with moderate BA who were treated in the allergic depart-
ment of the children’s hospital were examined. Depending 
on the body mass index, patients were divided into the 
following clinical groups: group I – 30 children with  NW 
(body mass index ranged from 5 to 85 percentile according 
to age and sex), group II – 28 children with OW (body mass 
index from 85 to 94 percentile) and group III – 15 children 
with OB (body mass index greater than 95 percentiles ). 

A specialized PAQLQ (Pediatric Asthma Quality of life 
Questionnaire) questionnaire, developed for children with 
bronchial asthma aged 7 to 17 years [9], has been used to 
evaluate QOL in children with bronchial asthma, translated 
and linguistically validated by the Lyon Research Institute, 
France (MAPI Research Institute) in many languages, 
including Ukrainian [16].

The PAQLQ questionnaire contains 23 questions, grouped 
into 3 blocks (rating scale), that relate to the most relevant 
life spheres for children with asthma: asthma symptoms (10 

points), emotional disturbance (8 points), and activity re-
striction (5 points). Depending on how often during the last 
week the patient experienced some or all of asthmatic symp-
toms assessment was made by the 7-point Likert scale from 1 
(extremely worries/all time) to 7 (does not bother/never). The 
indicators for each block were obtained by calculating the 
average result. The total QOL score (QOL) was calculated as 
the average for all blocks. The number of points is directly pro-
portional to the QOL, that is, the higher the score, the higher 
the QOL score. The questionnaire was filled in by the interview 
method according to the instructions for the application of the 
questionnaire. 

The results of the questionnaire survey of patients on the 
PAQLQ  were divided  into 4 blocks: activity limitation (QOL 
activity), symptoms (QOL symptom), emotional disturbance 
(QOL emotion), and total QOL score (QOL). Each block 
contained scores in three compared groups of patients with 
BA (NW, OW, OB). The research database was systematized  
in Microsoft Excel.

 The statistical processing of obtained results was carried 
out using the statistical package IBM SPSS Statistics Base 
(version 22) and EZR software version 1.32 (R graphical 
interface (version 2.13.0) [17]. 

For descriptive statistics, to determine if a data set is 
well-modeled by a normal distribution, was used by Shap-
iro-Wilk test. Because the distribution was different from 
normal (Gaussian), and therefore the statistical sample was 
heterogeneous, methods of nonparametric statistics were used. 
Median and interquartile ranges [first; third] – Me (QI;QIII) 
were determined to describe the variance of the compared 
variables (quantitative QOL scores for each block, and re-
spectively, for each group in blok). Results were considered 
statistically significant when p<0.05. 

The Kruksal-Wallis H-test (or one-way ANOVA on 
ranks) was used to determine if there are statistically 
significant differences in QOL scores between  three 
comparison groups (NW, OW, OB). This criterion reveals 
whether there is a statistically significant change in the 
level of trait (QOL score) when moving from one weight 
group to another.  

In confirming statistical significance, post hoc analysis 
was performed to assess which groups actually differ from 
each other. For pairwise comparisons of the quantitative 
indices the nonparametric Steel-Dwass test was used.

As for  clinical significance of the difference between the 
mean values of the compared indicators of the question-
naire, the value of 0.5 unit was accepted as the minimal 
difference accordance to recommendations of  PAQLQ 
developers Juniper et al [18] and the experience of PAQLQ 
evaluation in clinical studies [10].

The present work meets the requirements of the Dec-
laration of Helsinki.  The research was carried out in 
compliance with the modern principles of bioethics. The 
design of this study was approved by the commission on 
bioethical expertise and ethics of scientific research at the 
National Medical University named after O.O. Bogomo-
lets, the research does not present an increased  risk for 
the subjects of the study and was implemented in view 
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of existing bioethical norms and scientific standards for 
conducting clinical trials involving patients. All patients 
signed a written informed consent form.

RESULTS
Figure 1, A to D, present graphically the results of the Kru-
skal-Wallis H-test for change in the level of the trait (QOL 
score) from one weight group (NW, OW, OB) to another 
for different domains of QOL.

The Kruskal-Wallis H-test revealed a statistically sig-
nificant difference between the different weight groups of 

children with BA both for the general QOL: H(2) = 37.51, 
p<0.001; and for each rating scale separately: activity:  
H(2) = 36.238, p<0.001; symptoms: H(2) = 30.009, p 
<0.001; and emotions: H(2) = 15.855, p<0.001.

Table I shows the calculated average values (as Me  
[QI ;QIII]) of QOL for each of the studied groups of children 
with BA (NW, OW, OB) and the result of post-hoc  compari-
sons of these groups by the  Steel-Dwass Test on the statistical 
significance of the difference between weight groups.

BA had the least negative impact on QOL in children 
with NW, which was confirmed by fairly high rates. Pair-
wise comparisons using Steel-Dwass Test indicated that 

Fig. 1. Comparative characteristics of QOL for different weight groups of children with BA (NW, OW, OB) on each scale of the PAQLQ questionnaire: A - 
activity (QOL.activity), B - symptoms (QOL.symptom), C - emotions (QOL.emotion), and D is the total QOL score.    

A B

C D
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group NW scores were observed to be significantly dif-
ferent from  those of group OW (p <0.001) and group OB 
(p <0.001) for rating scales “Activity” and “Symptoms” . 

The difference between the OW group and the OB group 
was not statistically significant. On the Emotions scale, the 
difference was significant only when comparing the NW 
group and the OB group.    

As for the clinical interpretation of the difference be-
tween average values of the NW group and the OB group, 
according to the data in Table 1, the threshold of minimal 
clinical significance is 0.5 is exceeded for each rating scale, 
so the results obtained show that the difference between 
QOL indices of a NW group of children and a group of 
OB are not only statistically but also clinically significant.

DISCUSSION
In our study, we evaluated the relationship between BA 
with concomitant OW or OB  and QOL in children measured 
by trusted and well-known specialized questionnaire PAQLQ .

With regard to the use of questionnaires for the assess-
ment of  QOL, it is known [10] that specialized question-
naires have a higher specificity and sensitivity to detect 
the smallest differences in groups of patients with regard 
to the characteristics of the disease being studied. Unlike 
specialized, general questionnaires are usually designed to 
assess the significant impact of chronic diseases on QOL, 
making them less sensitive to the small differences between 
the study groups.

Results of the use the PAQLQ questionnaire in clinical 
trials are presented in over 46 scientific publications) 
[10] but it should be noted, the number of studies on the 
QOL of children with comorbide course of BA and OB  is 
quite small. In addition, a significant limitation of the study 
is the size of the sample and the criteria for inclusion in the 
study, so the results of existing studies sometimes contra-
dict each other, especially regarding the impact on different 
scales of QOL assessment [12, 13 , 14].

In our study, it was shown that the total negative impact 
of BA and comorbide OW or OB on the QOL of children 
was greater than the isolated impact of BA. Children with 
BA and concomitant OB had statistically and clinically 
significant lower rates of overall QOL compared with chil-
dren with BA with normal-weight. It has also been found 
that the negative impact of OW and OB becomes greater 
as BMI increases. 

Declines in QOL scores on different PAQLQ scales 
were associated with some limitations in children’s daily 
activities and interactions with adults and peers. Thus, the 
decrease in QOL indicators on the activity limitation scale 
in children with BA with OW and OB, indicated their lower 
physical activity compared to children with asthma who 
had a NW. Such a decrease in physical activity in children 
with BA with OW or OB is associated with difficulties in 
performing daily physical activities such as cleaning, lifting 
and carrying small objects, moving on stairs and during 
inclinations and squats. It should be noted that the differ-
ence between the weight groups was the most significant 
on this scale.

The decrease in QOL indices on the scale of “Emotions” 
in the children of the main group was due to the negative 
impact of physical and psycho-emotional problems asso-
ciated with limiting the life activity of children with BA 
with concomitant OW or OB. Thus, the daily activities of 
children in the main group were accompanied by physical 
difficulties caused by  OW or OB,  and these difficulties 
created an additional negative impact on the emotional 
state of children. The emotional state of children suffer-
ing from BA with concomitant OW or OB, compared to 
patients  with isolated course of BA, hindered the daily 
activity of children, requiring more time to perform their 
usual tasks. These emotional experiences of children also 
worsened compliance with them, making the treatment 
process more complicated.

At present, population data about the impact of OW 
or OB on QOL in children with BA are quite limited and 

 Table I. QOL indicators of children with BA with different body weights according to the PAQLQ questionnaire, Me [QI; QIII]

Rating scale

Groups of patients with BA
Statistical significance of the 
difference between groups *NW, n = 30 OW, n = 28 OB, n = 15

1 2 3

Activity restrictions 5,8 [5,6; 6] 4,9 [4,4; 5,8] 4,4 [3,8; 4,6]
p12<0,001
p 13<0,001
p 23=0,048

Symptoms 5,75 [5,5; 6,3] 5,4 [5,15; 5,65] 5,1 [4,5; 5,1]
p 12<0,001
p 13<0,001
p 23=0,003

Emotions 5,5 [ 5,3; 5,9] 5,3 [4,95; 5,4] 5 [4,5; 5,4]
p 12=0,006
p 13=0,001

p 23=0,4

Overall QOL score 5,75 [5,4; 6] 5,25 [4,9; 5,5] 4,8 [4,6;5,1]
p 12<0,001
p 13<0,001
p 23=0,016

* the result of pairwise comparisons of groups among themselves according to the Steel-Dwass Test , the difference is considered significant at p <0.001
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need further study. Our findings for children are consistent 
with the results obtained in numerous studies with adult 
patients with BA who have shown a significant connection 
between BMI and quality of life.

CONCLUSIONS
The impact of  OB on the indicators of QOL of children 
with BA is statistically and clinically significant. 

Comorbid OW and OB reduce the desease-specific QOL 
of children with BA in all PAQLQ domains.

These comorbidity requires the development of specific 
treatment regimens of BA, the effectiveness of which should 
be evaluated taking into account the QOL of children.

The PAQLQ  is a sensitive tool for the assessment of  QOL 
in children with BA combined  with OW and OB, and can 
be recommended as an additional tool for evaluating the 
effectiveness of treatment regimens.
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INTRODUCTION
Dental health is one of the most important components of the 
population health, which is largely related to the quality and 
success in the person’s social life [1]. Although endodontics 
is one of the most developed field of dentistry, the problem of 
endodontic dental treatment is relevant in Ukraine, as there 
is no tendency to reduce the prevalence of pulp and apical 
periodontal diseases [2]. With the development of the dental 
services, patient demands are increasing, high costs and 
frequent complications are leading to conflicts and lawsuits. 
Under such conditions, the search for new effective methods 
of treatment for endodontic patients is increasingly important.

Proper preparation of the root canal system is an important 
stage in clinical endodontic practice. The task of the dentist at 
this stage is to remove the biofilm and smear layer from the 
root canal system, minimal removal of the parietal dentin, 
observing the anatomical shape of the root canal during its 
enlargement and formation, as well as preserving the unaffect-
ed dentin as much as possible during the tooth recure [3,4].

Despite the great variety of endodontic instruments, proper 
preparation of the root canal walls is not achieved in all cases 
[5]. This is due to the peculiarities of the anatomical and mor-
phological root canals structure in different groups of teeth, 
the shape of endodontic instruments, the method of their use 
and the doctor’s manual skills. According to numerous clinical 
studies, in the root canal system, the most accessible area for 

instrumentation and drug treatment is the apical zone, where 
90% of the root canal orifice open [6]. 

It is promising to use modern nickel-titanium machine 
systems that permit proper processing of the root canal api-
cal part, maintain its shape, prevent the apex transportation 
and removal of infected masses into the periapical tissues, 
accelerate the dentist’s work [3, 5]. The better formed and 
cleaned the canal walls are, the more smear layer of dentin 
and organic residues is removed from it, which significantly 
affects its sealing [4,7,8]. Therefore, it is promising to study 
the quality of root canal preparation with different systems 
of endodontic instruments.

THE AIM
The aim of the study was to compare the quality of root 
canal system preparation with the use of manual K-files 
from “Many”, machine nickel-titanium Protaper Univer-
sal tools from “Dentsply / Maillefer”, and Silk files from 
“Many” by in vitro studies.

MATERIALS AND METHODS
To achieve this purpose, the preparation of buccal root 
canals in 45 extracted upper premolars was performed. 
Palatine root canals were the control. All teeth were main-
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ABSTRACT
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Conclusions: In the histological sections of the root canals treated with K-files, the larger amount of dentine particles and predentin has been revealed than when using machine 
tools. The largest amount of predentin and dentine were removed with Protaper Universal files. Silk endodontic system is better for treatment of the root canals dentine surface 
in the apical area compared to Protaper Universal and K-files.
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tained in 5.25% sodium hypochlorite solution for 2 hours, 
then placed in saline to prevent them from drying and 
brittleness during preparation. Instrumental processing 
was performed by a single specialist with the X-Smart 
endomotor from “Dentsply / Maillefer” according to the 
“Crown-down” method. Torque and rate of preparation 
were set according to the manufacturer’s recommenda-
tions. All teeth were divided into three groups with 15 
teeth in each. In the first group of teeth, buccal canals were 
dissected with manual K-files made of stainless steel by the 
“Step-back” technique, in the second – Protaper Universal 
machine files, in the third – Silk machine files were used.

K-file No. 10 was used to determin the working length 
and patency of the root canals. In all tooth groups, saline 
was used to eliminate the chemical effects of endodontic 
agents on the canal wall for irrigation and lubrication. After 
preparation, the root canal entry was completely closed 
with glass ionomer cement, X-ray image were obtained. The 
teeth were then immersed into a 10% room temperature 
formalin solution for 24 hours and in a 10% hydrochloric 
acid solution for decalcification. To neutralize hydrochloric 
acid, the teeth were placed in lithium bicarbonate for 5 
minutes. Then, transverse sections of the dental root were 
prepared at a distance of 3 mm and 5 mm from the anatom-
ical apex and stained with hematoxylin-eosin solution [9].

X-ray images were studied for the smoothness and 
fluency of the canal walls contour, maintained root ca-
nal anatomical shape, the presence of shoulders in the 
root canal, maintained apical narrowing. Histological 
examination was performed on the basis of the Vinnytsia 
Regional Anatomic Pathology Bureau laboratory. Under 
the “LOMO” light microscope and Digital Camera for 
Microscope ScienceLab DCM520 (USB 2.0) Resolution 5.0 
M pixels (magnification x40; х100; х400) the following pa-
rameters were assessed: amount of sawdust and predentine 
remaining in the root canal after preparation, as well as the 
purity degree of preparated and control canal walls, lack of 
organic conglomerates. Infected dentine and pulp residues 
covering the root canal wall were taken for the sawdust.

To assess the sections, each canal was divided into 4 
quadrants according to Maryam Ehsani [9]. Grades 1 to 4 
were used to reflect changes in each quadrant: number 1 in 
the presence of sawdust from 0 to 25%, number 2 – from 
26 to 50%, number 3 – from 51 to 75%, number 4 – from 
76 to 100%. The presence of dentin sawdust in only one 
quadrant (up to 25%) indicates a high degree of root canal 
wall cleaning, in two quadrants (up to 50%) – a medium 
degree, more than two (51-100%) – low degree.

RESULTS AND DISCUSSION
The histological structure of the root canal consists of the 
pulp, a layer of odontoblasts, predentin and dentin with a 
complex tubular system. In case of the pulp death, the den-
tinal tubules are dehydrated, microorganisms that localize 
mainly in the region of the predentin easily migrate into 
their lumen. To improve long-term results of endodontic 
treatment, this infected layer should be mechanically re-

moved. Figure 1 shows histological sections of a preparated 
root canal and those of a control untreated canal.

In group I of root canals, preparated by manual K-files, 
deviations from the anatomical shape of the canal and the 
presence of shoulders were observed in X-ray images in 
26.7% of cases (4/15). The root canal walls were uneven, 
with furrows in 33.3% of teeth (5/15). In histological ex-
amination, the smear layer was preserved around the pe-
rimeter of the root canals (fig. 2). In the apical part, organic 
fibers and dentine sawdust were found. When calculating 
the sawdust amount at the distance of 3 mm from the root 
canal apex, a high degree of contamination was observed in 
the manual K-file group: 53.3% (8/15) versus 33.3% (5/15) 
in the Protaper Universal group and against 20.0% (3/15) 
in the Silk file group (table І). The high degree of the root 
canals contamination in teeth group I with sawdust, in-
fected dentin and pulp tissue remains further impedes the 
effective removal of microorganisms from the root canal 
lumen and non-leaking filling of the apical area.

The amount of predentine after standard root canal 
treatment with manual files reached 30% at the distance 
of 3 mm and 25% at the distance of 5 mm from the apex. 
Subsequently, the root canal system required more sophis-
ticated methods of cleaning and disinfection. Confirmation 
of poor root canal walls treatment in the samples of group 
I is the presence of local parietal oval calcificates, remnants 
of the pulp vessels, organic fibers at the distance of 3 and 
5 mm from the apical zone (fig. 3).

In group II specimens prepared with Protaper Universal 
files, the root canal surface was clean and smooth enough. 
Among the 15 treated teeth, X-ray images of the root canal 
walls’ internal surface revealed single roughs, furrows and 
shoulders in 26.7% of cases (4/15).

As a result of histological examination of the cross sec-
tions in this group of teeth at the distance of 3 mm from 
the apex, the degree of the root canals cleaning was uneven: 
canals with a high cleaning degree were found in 26.7% 
of cases (4/15), with a medium degree – in 40.0% (6/15), 
with a low degree – in 33.3% (5/15). The best indices of 
machine processing were observed at the distance of 5 mm 
from the apical narrowing of the root canals (fig. 1). This 
is due to the larger diameter of the canal at the distance of 
5 mm from the apex, as well as due to the variable taper of 
the Protaper Universal files, which improves the removal 
of dentin sawdust during preparation.

The amount of residual predentin was the lowest after 
treatment with machine files Protaper Universal: 10% at 
the distance of 3 mm from the apex of the root canal, 0% 
at the distance of 5 mm (table І). In addition to predentin, 
which was completely removed, significant root canal 
dentin removal was observed in the individual root canals.

Protaper Universal tools are more aggressive to hard 
tooth tissues, so it is advisable to use them in the clinic for 
well patent canals with sufficient volume of parapulpar den-
tin, namely the palatine and distal molar canals, palatine 
root canals of the premolars, maxillary cuspids and inci-
sors. Due to the progressive taper of the Protaper Universal 
tools, the action of each tool is limited to a specific section 



COMPARATIVE QUALITY ASSESSMENT OF ROOT CANAL PREPARATION WITH DIFFERENT SYSTEMS...

1147

Table І. Root canals purity degree and the amount of predentine after preparation with various systems of endodontic instruments
3 mm from the apex 5 mm from the apex

K-files  
n=15

Protapеr
n=15

Silk
n=15

K-files
n=15

Protaper
n=15

Silk
n=15

High degree 3/20.0% 4/26.7% 7/46.7% 4/26.7% 6/40.0% 9/60.0%

Medium degree 4/26.7% 6/40.0% 5/33.3% 6/40.0% 6/40.0% 4/26.7%

Low degree 8/53.3% 5/33.3% 3/20.0% 5/33.3% 3/20.0% 2/13.3%

amount of predentin 30% 10% 15% 25% 0 0

Fig. 1. Histological section of the 14th tooth roots at the distance of 5 mm 
from the apex (x40): to the left – root canal after preparation with Protaper 
Universal files, to the right – control root canal.

Fig. 3. Histological section of the root canal wall preparated with manual 
K-files at the distance of 5 mm from the apex (x400)

Fig. 2. Histological section of the root canal after instrumental processing 
with manual K-files at the distance of 3 mm from the apex (x40)

Fig. 4. Histological section of the root canal after preparation with Silk files 
at the distance of 3 mm from the apex (x100)

of the root canal, which permits using a shorter sequence 
to reproduce the shape of the canal according to Schilder.

In the study of group III samples, preparated with Silk 
files, the root canal walls were smooth, the anatomical shape 
of the canal was preserved after its formation. Histological 
assessment of the determined sawdust amount in the sam-
ples of this group at the distance of 3 mm from the apical 
opening revealed the best quality of preparation compared to 
the previous groups: sawdust and disorganized root dentine 
were not detected, although destructed organic fibers were 
observed (fig. 4). The amount of residual predentin was 15%.

Maintaining the primary anatomy of the root canal 
curvature is ensured by the increased flexibility of the tool, 
which improves the safety of narrow curved canals and the 
rate of preparation. The design feature of the Silk files in 
the form of an elongated droplet eliminates the effect of 
screwing into the canal walls and permits to avoid dentin 
transportation and perforation. In addition, it is enough 
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to use three Silk files to form a root canal, versus 5-6 tools 
when working with manual files.

The Silk and Protaper Universal machine files showed a 
virtually equivalent result in the amount of sawdust and 
predentin removed at the distance of 5 mm from the apex. 
High and medium purity canals were detected in 86.7% 
(13/15) with Silk files and 80.0% (12/15) with Protaper 
Universal files used. All predentin was removed at the 
distance of 5 mm from the apex when working with both 
groups of instruments.

In general, our results agree with the data obtained by 
other authors [6,9]. Understanding the morphology of 
dentin for preparation with different tool systems is of great 
practical importance. The design of all modern rotating 
nickel-titanium files involves the formation of a canal with 
a circular cross-section. Therefore, in the slit root canals 
untreated areas are left in small and large curvature, and 
in the premolars they are also found in the isthmus. Even 
if the root canal is shaped correctly, there may still be areas 
filled with sawdust and loose connective tissue inside it (fig. 
3). The minimum number of untreated areas in the root 
canals remained when using Silk files, and the maximum 
number – when working with K files.

CONCLUSION
The machine type of preparation has considerable advan-
tages over the methods of using hand tools. The smallest 
amount of sawdust in the apical area was found in the group 
of teeth treated with Silk files, then in the group treated 
with Protaper Universal machine files and with manual 
K-files. The largest amount of predentin and dentin are 
removed by Protaper Universal files. Thus, it is appropriate 
to recommend Protaper Universal for root canal treatment 
in its upper and middle thirds, and Silk files – for apical area 
treatment, as well as for narrow and curved root canals.

Histological examination of the tooth root dentine with 
the combined application of instrumental and medical 
root canal system treatment is promising compared to the 
laser preparation.
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	 4.	� Solomonov M. Smazannyiĭ sloĭ. Teoreticheskie vyikladki i prakticheskie 
rekomendatsii. Klinicheskaya endodontiya. 2009; III (3-4):60-61.

	 5.	� Gutmann Dj., Dumsha T., Lovdel P.   Reshenie problem v endodontii. 
InMedpress-inform. Moskva: 2014, р. 166-206

	 6.	� Santarkanjelo F. Irrigatsiya v sovremennoĭ endodonii: ot standartnyih 
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INTRODACTION
Treatment of pulmonary bleeding is still one of the most 
pressing problems in surgery. Pulmonary bleeding is the 
most dangerous complication of a number of diseases [1,2]. 
There are 40 nosological forms that can be complicated by 
pulmonary hemorrhage (PH), some authors describe PH 
as a complication in more than 100 diseases [3,4]. Over the 
last decade, the role of obstructive and purulent pulmo-
nary diseases, which significantly suppressed pulmonary 
tuberculosis, has in creased in the emergence of LB [5,6]. 

Pulmonary bleeding is often a complication of various 
respiratory system diseases that are associated with the 
inflammatory process, which are found in 8-17% of hospi-
talized patients [7, 8]. Most authors believe that in 95-98% 
of observations the source of pulmonary bleeding in pa-
tients is bronchial arteries, which depart from the aorta and 
pleura [9, 10]. A considerable amount of surgical remedies 
to combat this threatening complication, often complicates 
the choice of optimal treatment tactics and leads to the 
expansion of indications for the further implementation 
of surgical interventions, which may adversely affect the 
expected results of treatment and rehabilitation of patients 
in the early and long periods. [11].  Despite certain advanc-

es in surgical treatment of pulmonary hemorrhage, which 
is associated with the use in the treatment of endovascular 
technologies, the mortality rate is still uitehigh, according 
to various authors, ranges from 15,1% to 57,0% [12, 13]. 

To date, X-ray vascular occlusion (REO) of the bronchial 
arteries allows patients to avoid surgery at the height of 
bleeding. Despite the fact that this method has been used 
in clinical practice for more than 30 years, the questions 
concerning the tactics of interventions and the choice of 
embolizing materials [14,15]. Efficiency of the method in 
the long-term period is devoted to the publications. In 
particular, in young patients, pulmonary hemorrhage may 
be the first sign of the disease, while the lungs may lack 
morphological changes in the lung tissue. [16, 17].

Currently, a large number of researchers believe that ur-
gent surgery should be performed at the heigh to PB in the 
absence of the effect of conservative treatment. X-ray vascu-
lar occlusion (REO) of the bronchial arteries allows patients 
to avoid surgery at the heigh to bleeding [18]. A significant 
addition to the arsenal of methods of surgical treatment of 
pulmonary hemorrhagewas made by intervention radiolo-
gy. Among these treatments, traumatic X-ray and vascular 
interventions are becoming increasingly important [19].
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ABSTRACT
The aim: Improve the results of the treatment of patients with pulmonary bleeding.
Materials and methods: We examined 57patients with lung bleeding different etiology, who were hospitalized in the department of Thoraco-Abdominal Surgery. All patients 
were divided into two groups – of the main group 27patients  and the comparison group 30 patients, depend of ages, sex, nosological form, level of lung bleeding. Patients aged 
from 27 to 78 years, including 34 men (62,5%) and 23 women (37,5%.). The  test diseases includes: bronchiectasis disease – in 21 (37,1 %), pulmonary fibrosis with malformation 
BA – in 14 (24,7 %), abscess of the lung – in 9 (15,9 %), polycystic lung disease – in 6 (12,7 %), chronic obstructive pulmonary disease – in 5 (9,6 %).
Results: As a result of complete physical examination of patients with LB, it has been established that hemorrhage was the result of obstructive bronchitis in 14 patients (42%), 
there was chronic obstructive pulmonary disease in 7 (21%) and bronchiectasis was diagnosed in 6 (18%) patients. In 2 (6%) patients pulmonary hemorrhage was caused by 
community-acquired pneumonia. Central lung cancer was detected in 4 (12%) patients.	
Conclusions: Bronchial artery angiography gives high efficiency in solving the problem of hemostasis in oncological and nonspecific lung diseases. Endovascular occlusion of 
bronchial arteries permits: to elaborate diagnosis because of the presence of specific angiographic signs of malignant tumor;  to perform effective endovascular hemostasis.
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The use of the achievements of interventional radiology 
and the use of modern endovascular catheter technologies 
in surgeryin the late XX – early XXI centuries allowed to 
introduce a more advanced approach to the diagnosis and 
treatment of pulmonary bleeding [20]. Based on the level of 
development of interventional radiology in Ukraine, X-ray 
and vascular the rapies for the treatment of pulmonary 
hemorrhages of different etiology have not yet become 
widespread due tothe lack of angiographic equipment in 
most clinics to provide highly qualified X-ray surgical care. 
The aim of the study. Improving the treatment of patients 
with pulmonary hemorrhage through widespread use of 
hemostasis for endovascular surgery [21].

THE AIM
The aim of research – improve the results of the treatment 
of patients with pulmonary bleeding through widespread 
use of endovascular surgery methods for hemostasis.

MATERIALS AND METHODS
The study was conducted in the department of Thoraco-Ab-
dominal Surgery V.T. Zaytsev Institute of General and 
Emergency Surgery of NAMS of Ukraine. We examined 
57patients with lung bleeding different etiology, who were 
hospitalized in the department of Thoraco-Abdominal Sur-
gery. All patients were divided into two groups – of the main 
group 27patients  and the comparison group 30 patients, 
depend of ages, sex, nosological form, level of lung bleed-
ing. Patients aged from 27 to 78 years, including 34 men 
(62,5%) and 23 women (37,5%.). The  test diseases includes: 
bronchiectasis disease – in 21 (37,1 %), pulmonary fibrosis 
with malformation BA  –  in 14 (24,7 %), abscess of the 
lung – in 9 (15,9 %), polycystic lung disease – in 6 (12,7 %),  
chronic obstructive pulmonary disease – in 5 (9,6 %).

Roentgen-endovascular embolization of bronchial ar-
teries was performed using and Phillips IntegrisAllura12C 
(Holland). Bronchial artery angiography consists of the 
following: femoral cateterization is done by Seldinger 
technique under topical anesthesia (0,25% solution of 
novocaine). Сateterization is performed by Cobra catheter 
with flexure 45 – 65 degrees. Catheter was inserted at T4-T5 
level under control of monitor and then it is fixed in the 
bronchial artery or intercostal artery mouth by rotational 
movement of guide. 1 ml of contrast agent is added for 
monitoring of catheter location in required vessel. Poly-
urethane emboli having diameters of 450 – 720 mmwere 
used for embolization. Emboli in combination with mi-
croembols were inserted at a big diameter of pathologi-
cally changed vessel that enhances effect of embolization. 
Absence of inflow of contrast agent and enhancement of 
distal part of bronchial arteries were considered as criteria 
of effective embolization. 

Statistical comparisons were conducted using Student’s 
t-test statistically significant at p<0.05. Fisher’s angular trans-
formation. The calculations were performed using software 
STATISTICA for Windows and Microsoft Excel 10.0. 

RESULTS 
Immediate positive full effect of endovascular embolization 
bronchial artery in the form of a complete stop bleeding 
and was observed in 46 (80,8% ± 1,2,  p ≤ 0,05) of patients. 
Similar efficiency endovascular hemostasis of the other 
authors also perceive.  Late relapses of lung bleeding and 
blood coughing was observed in  12 (20% ± 2,1,  p ≤ 0,05) 
of patients.

Treatment of patients was started from the hemostatic 
therapy: 5% solution of EACA, solution of  ethamsylati, dicy-
noni, vicasoil, tranexamic acid. In patients with pulmonary 
hemorrhage of II grade performed hemostatic therapy was 
added with introduction of albumin solution, fresh frozen 
plasma. Packed red cell transfusion was prescribed patients 
with pulmonary hemorrhage of III severity. Pulmonary 
hemorrhage was stopped in 17 (29,8% ± 2,9, p ≤ 0,001) with 
the use of roentgen-endovascular hemostasis of bronchial 
arteries. High efficiency of roentgen-endovascular occlusion 
in pulmonary hemorrhage of different etiology was noted 
by majority of authors. Recurrence of bleeding in the long 
period after REO appeared in 2 (3,5% ± 1,1, p ≤ 0,001) in-
operable patients with bronchiectasis disease.

Classification of pulmonary hemorrhages proposed by 
Grigoryev E.G., 1983 1 grade – hemoptysis: 1а — 50 ml per 
day; 1b – 50 – 200 ml per day; 1c – 200 – 500 ml per day. 
2 grade – massive pulmonary hemorrhage: 2a – 30 – 200 
ml per hour; 2b – 200 – 500 ml per hour. 3 grade – profuse 
pulmonary hemorrhage: 3a – 100 ml per saltum; 3b – more 
than 100 ml per saltum + obstruction of tracheobronchial 
tree, asphyxia. Classification depending on the extent of 
blood loss: 1. minor pulmonary hemorrhage – from 50 to 
100 ml per day; middle pulmonary hemorrhage – from 100 
to 500 ml per day; 2. severe pulmonary hemorrhage – more 
than 500 ml per day; 3. extra severe, profuse pulmonary 
hemorrhage – more than 500 ml per day; 4. bleeding arising 
per saltum or for a short period.

Small LB and blood coughing was detected in 15 (26,3% 
± 2,2, p ≤ 0,001) of patients, medium and massive with 
highlight more than 200 ml of blood – in 9 (15,9 % ± 1,8, 
p  ≤ 0,001).  Full treatment after REE of bronchial arter-
ies  radical no operation was possible in 1 (1,7%) patient. 
Required complex examination of patients turned on a 
computer tomography of organs of the chest cavity and 
bronchofibroscopy. The use of these methods allowed pain 
most observations set side of defeat.

Upon identification pathologically effected BA (bron-
chial artery), by exercising neck their blood supply, in BA 
to the conductor as distally as possible a working catheter 
was inserted. A catheter was inserted through polyurethane 
emboli with a diameter 400 – 750 microns. Embolysis 
control on was carried out by contrast BA, revealed its 
stump and 40 lack of admission contrast substance in the 
distal sections. With a pathological change in BA, increase 
in diameter, availability malformations polyurethane em-
bolis, gelatineembolis  combined with the introduction 
of microspirals whose use allowed to reliably close the 
extended BA test. With the powered by lung parenchyma 
view and the presence of clots in the respirator paths after 
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roentgen-endovascular embolization of bronchial arteries 
carried out rehabilitation bronchofibroscopy combined 
with a short course antibacterial therapy and prescribe 
drugs to relieve pain.

DISCUSSION 
The materials used by the department of Thoraco- Ab-
dominal Surgery the State Institution «Institute of General 
and Emergency Surgery. V.T. Zaitsev NAMS of Ukraine. In 
accordance with the set tasks, complex clinical and labora-
tory, instrumental examination and treatment of 57 patients 
with pulmonary hemorrhages of different etiology were 
performed. When analyzing the data obtained from the 
examination and treatment of patients in the main group 
and the comparison group, it can be noted that properly 
organized conservative treatment of pulmonary hemorrhage 
using minimally invasive technology is, in most cases, quite 
effective and avoids severe, sometimes lethal, complications 
that are almost are inevitable for surgery performed at the 
height of pulmonary hemorrhages.	 Our studies have al-
lowed us to determine the following indications for X-ray 
vascular occlusion in pulmonary hemorrhage: 1. Pulmonary 
bleeding in inoperable patients with inflammatory diseases 
of the lungs and bronchi. 2. Pulmonary hemorrhage in 
operable patients to stabilize the patient, in-depth clinical 
examination and reduce operative blood loss. 3. Pulmonary 
hemorrhage in limited fibrotic processes, clinical manifes-
tations of which are expressed only by hemorrhage, and 
resection surgery is ineffective because of the possible risk. 
4. Prolonged postoperative intra-pleural bleeding with un-
detected source localization, recurrent hemorrhages from 
operated lungs to preserve lung function and to prevent 
recurrent operations.

The absolute contraindications to the performance of 
radiographic occlusion were considered: cerebral coma, 
severe degree of hepatic-renal failure, unreliable catheter 

fixation in the vessel, incompatibility of the occlusive 
substances and anatomical features of the vessels to be 
excluded. The relative contraindications were: pronounced 
intolerance of iodine-containing drugs, doubtful REO at 
high risk of intervention, age of the patient.

CASE PRESENTATION
We present the case of a 72-year-old man, was admitted 
in department of Thoraco- Abdominal surgery of ST V.T. 
Zaytsev Institute of General and Emergency Surgery of 
NAMS of Ukraine. He had been medicated for haemoph-
tysis with more 80 ml twice daily since 2 months ago. 
Anamnesis vitae – non-smoker, retired from a cran master.  
He presented after 8 days of haemoptic productive cough, 
bilateral posterior thoracic pain, fever and fatigue.Physical 
examination showed pale skin, afebrile and tachypnea of 20 
cycles per min. Laboratory studies showed anaemia with 
decrease haemoglobin of 90 mmol/L, normal white cell and 
platelet count; elevated C reactive protein 23 mg/L.On the 
first day of hospitalisation, clinical features occurred with 
dyspnoea and an episode of haemoptysis. The diagnosis 
of bronchiectatic disease complicated by lung bleeding 
from bronchial artery was stand after angiography. Flexi-
ble bronchoscopy with bronchoalveolar lavage (BAL) was 
performed 2 days after admitted in clinic. Bacteriological 
revealed no endobronchial lesions or active bleeding. Bac-
teriological cultures were negative for bacteria, mycobac-
teria and fungi. Cytology was negative for malignant cells.
The patient underwent conservative hemostatic therapy 
for the first 3 days after hospitalization. In connection, 
with the increase in pulmonary hemorrhage, the patient 
perform minimally invasive intervention in the form of 
embolization of bronchial arteries. 

45 patients with pulmonary hemorrhages, 16 (28,1%) 
were treated only conservatively. One of the main compo-
nents of conservative treatment of pulmonary hemorrhage 

Fig. 2. Angiography of patient with bronchiectatic disease complicated by 
lung bleeding from bronchial artery after embolization of bronchial arteries.

Fig. 1. Angiography of patient with bronchiectatic disease complicated by 
lung bleeding from bronchial artery before embolization of bronchial arteries.
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in patients of the main groupwas artificial controlled hy-
potension, whose main purpose was to reduce the initial 
blood pressure by 90-60 mm Hg century, which in turn 
reduced the intensity of blood loss and increased the effect 
of hemostatic drugs.

Thus, the majority of patients admitted to the clinic with 
different types of pulmonary hemorrhages were cured by 
a complex of conservative measures without resorting 
to surgical methods of treatment. This group consisted 
mainly of patients with small short-term bleeding, which 
was not accompanied by a decrease in blood pressure 
and a decrease in the amount ofhemoglobin (pulmonary 
bleeding I – II severity).

Our research suggests that bronchoscopic examination of 
patients with pulmonary hemorrhages is one of the leading 
and reliable diagnostic methods. The results of diagnostic 
and therapeutic bronchoscopies in 53 patients indicate the 
safety and high informative content of this study.

In our opinion, endobronchial occlusion is an important 
step in the preoperative preparation of the patient. Due to the 
filling of the bronchus, it is possible to achieve a temporary 
discontinuation of the LB, which makes it possible to fully 
examine the patient, to determine the cause and source of 
bleeding, to correct disorders caused by the main disease and 
blood loss, to choose the optimal timing and type of further 
surgical treatment. Bronchial occlusion in our observations 
was performed by 12 (19.1%) patients and lasted from 5 to 7 
days, the maximum term – 9 days. We did not observe any 
complications in the form of exacerbation of the inflamma-
tory process, respiratory failure or migration of the filling 
of the obturator in the airways. After removal of a filling 
in a bronchus local changes of a mucous in the form of its 
hyperemia and edema, which were inverse character, were 
noted.In all 12 (19.1%) cases, when the patient’s condition 
allowed to perform surgery, this technique made it possible. 
The study was conducted in 34 (53.9%) patients, with 32 
(50.8%) patients undergoing bronchial arteriography and 
2 patients with angiopulmonography (3.2%) with stopped 
bleeding. EBA was done to 28 (44.4%) patients with COPD 
complicated by LB. The indication for embolization of the 
bronchial artery was the detection of direct or indirect signs 
of bleeding during angiography. In 13 (20.6%) patients 
endovascular embolizationwas performed at the “height of 
bleeding” due to inefficiency of conservative hemostasis. In 
5 (7.9%) patients, REO was performed after conservative 
hemostasis due to the high risk of recurrence of hemorrhage. 
In 4 (6.4%) patients with bilateral inflammatory process and 
unspecified source of pulmonary hemorrhage at bronchos-
copy, the technique of delayed embolization of bronchial ar-
teries was used. All patients with unilateral localization of the 
pathological process after REO achieved a stable hemostatic 
effect. In the future, 14 (22.2%) patients underwent routine 
lung surgeries within 4 to 10 days. 12 (19.1%) patients of the 
main group were operated on and endovascular occlusion of 
the bronchial arteries was the main and definitive method of 
treatment of pulmonary bleeding [27,28].	  Mortality in the 
main group was 3.5% (2 patients with chronic lung abscess, 
which was complicated by profuse pulmonary hemorrhage. 

Patients for temporary hemostasis were performed endovas-
cular embolization of the left bronchial artery at the height 
of bleeding with subsequent pulmonectomy. Total recur-
rence of pulmonary hemorrhage was observed in 4 (6.4%) 
patients. The non effectiveness of conservative therapy in 
the comparison group served in patients with severe blood 
loss indications for external surgery – thoracotomy with 
lobo- or pulmonectomy. Planned surgical interventions were 
performed in 10 (12.8%) patients, 14 (17.9%) patients were 
operated on urgent at the height of pulmonary bleeding, 
and 54 (69.2%) patients were treated only conservatively. 
Of the 36 patients in the comparison group,5 (6.4%) died, 
with a lethal outcome in the group of conservatively treated 
outbreaks in 2 (3.7%) patients as a result of recurrent profuse 
bleeding, and 2 (14.3%), among planned ones – 1 (10%) 
patient. Total recurrence of pulmonary hemorrhagewas 
noted in 16 (29.5%) patients.

Bronchial arteriography and angiopulmonography 
are the most reliable methods of detecting the source of 
pulmonary hemorrhage, and therapeutic embolization 
of the bronchial arteries is one of the most effective, 
low-traumatic and reliable methods of stopping pulmo-
nary bleeding. This method can be both independent and 
final, as well as the stage of preparation of the patient for 
further radical surgery. However, our studies have shown 
that endovascular interventions in the area of ​​the bronchial 
arteries in the period of bleeding, especially profuse, are 
extremely complex and require careful training both from 
the operational and technical point of view, and in terms 
of preparation of the patient. 	

CONCLUTIONS
1. In our observations non effective REE of bronchial 
arteries activity with repeated exposure of LB and hemop-
tysis observed in 20% of patients, early in 8.3%of them. 
Repeated LB at a later dat. The timing appeared in 13.5% 
pain, which required repeated implementation of REEA. 
CausesofREELBaredifferent. Roentgen-endovascular em-
bolization of bronchial arteries is the method of choice for 
the treatment of LB and hemoptysis in most patients with 
n chronic lung diseases. 
2. Bronchial artery angiography gives high efficiency in 
solving the problem of hemostasis in oncological and 
nonspecific lung diseases, for determination of localization 
and source of bleeding. To perform effective endovascular 
hemostasis; – to gain time for stabilization the patient with 
the aim of planned surgical treatment. 
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INTRODUCTION
The problem of various states of psychosocial malad-
justment has been addressed in psychiatry for quite 
some time. In particular, attempts were made to describe 
them in the form of the following categories: nostalgia, 
psycho-emotional stress syndrome, premorbid forms of 
emotional stress, mental maladjustment, psychosocial 
maladjustment, prenosological states, maladjustment, or 
non-pathological neurotic manifestations. This list can 
be continued [1,2,3].

In this context, the concept of the mental adaptation 
barrier is extremely impoartant and  is an individual func-
tional-dynamic formation that prevents overstrain of the 
mechanisms of mental maladjustment, which can result 
in the formation of a state of mental maladjustment and 
mental disorders, in particular neuroses.

The barrier of mental maladjustment is dynamic, and in 
the state of mental stress it approaches its individual crit-
ical value. At the same time, a person uses all his reserve 
capabilities and, in the case of a harmonious psychological 
attitude to a stressful situation, he sometimes becomes 
able to perform particularly complex activities without 
experiencing anxiety, fear and confusion, which impede 
the most adaptive behavior.

But the prolonged and especially sharp stress of the ad-
aptation barrier functional activity leads to its overstrain, 
which manifests itself as a state of maladjustment [4]. If 

the pressure on the mechanisms of mental adaptation in-
creases, and the reserve capacity is exhausted, then there 
is a “barrier tear” and the formation of borderline mental 
pathology [5].

Schematically, the process of maladjustment occurs 
according to the principle of a “vicious circle”, where the 
releasing mechanism, as a rule, is a sharp change in living 
conditions, habitual environment, and the presence of a sta-
ble traumatic situation. And further, maladjustment exac-
erbates the existing mental and somatic disorders, leading 
to even greater maladjustment and subsequent deviations 
in functioning [6]. Numerous neurotic and psychosomatic 
symptoms accompanying psychosocial maladjustment are 
described in sufficient detail in the literature.

This problem has recently become particularly relevant 
in Ukraine, which in the context of a hybrid war faced a 
sharp increase in social tension caused by the fighting in 
the antiterroristic operation zone and a large number of 
migrated persons [7]. There are significant gender differ-
ences in crisis situations; in particular, women are the most 
vulnerable in a significant part of stressful situations [8,9].

THE AIM
Considering this, the aim of the research is to study the 
clinical features of migrated women with adjustment 
disorders.
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ABSTRACT
The aim: To study the clinical features of internally displaced women with adjustment disorders.
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Results: According to the analysis of the questionnaire severity of psychopathological symptoms prevalence of phobic anxiety, somatization with the presence of distress 
were observed in internally displaced women. In the clinical presentation of psychopathological disorders, the following symptoms of anxiety-depressive syndrome complex 
prevailed: mental fatigue 93.1 ± 3.9%; decrease in working capacity in 89.7 ± 4.2% of women; decrease in mood 79.3 ± 6.9%; anxiety 75.7 ± 3.8%; decrease in libido in 65.7 ±  
4.9%; physical fatigue – 51.7 ± 4.4% of the examined.
Conclusions: Analysis of clinical and psychopathological symptoms of women with adjustment disorder indicates the dominance in the structure of symptoms of anxiety and 
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MATERIALS AND METHODS
The study involved 58 women with diagnosed adjustment 
disorders (F43.2), who sought advice from the Сathedra 
of Psychiatry, Narcology and Medical Psychology of the 
“Ukrainian Medical Stomatological Academy”. They all 
agreed to participate in the study.

They were given a comprehensive clinical, psychopatho-
logical and psychodiagnostic examination, and their an-
amnestic data was analyzed.

The scale of adaptation / maladjustment, or questionnaire 
for the severity of psychopathological symptoms (Simptom 
Check List-90-Revised-SCL-90-R), adapted by N. V. Tarabrina 
in co-authorship., 2001 – was used to assess the psycho-
pathological status of women with adaptation disorders. 
This technique makes it possible to assess the presence and 
severity of a spectrum of psychopathological manifestations 
and individual symptoms in a patient.

RESULTS AND DISCUSSION
According to the obtained results, anamnestic among the 
comorbid pathologies the most common in the examined 
women were depression, anxiety-depressive reactions, 
diseases of the cardiovascular system (hypertension, ath-
erosclerosis), and acute reactions to stress.

20 (34.5%) women had suicidal statements in their past 
histories, and 2 (3.4%) had incomplete suicidal attempts. At 
the time of the survey, all women did not have pronounced 
suicidal tendencies.

Hereditary factors analysis showed that the predisposi-
tional factors for the development of the corresponding 
neurotic pathology and psychosocial maladjustment in 
the women we examined were mainly hereditary factors 
(mental pathology in parents), dystontogenetic factors 
(pregnancy pathology), as well as manifestations of neu-
rotic behavior in childhood.

The most important and most common factors of psy-
chotrauma were the frustration of health needs, love, and 
happy family life. Maladjustment developed as a result of the 
discrepancy between expectations and the actual situation 
in family relations, the inability to remain in the current 
state of relations and the inability to find effective ways to 
resolve conflicts. In some patients maladjustment of family 
relations reached the degree of aversion, which covered both 
psychological and sexual spheres with the involvement of 
both conscious and unconscious mechanisms.

In the clinical presentation of psychopathological disorders, 
the following symptoms of anxiety-depressive syndrome 
complex prevailed: mental fatigue 93.1 ± 3.9%; decrease in 
working capacity in 89.7 ± 4.2% of women; decrease in mood 
79.3 ± 6.9%; anxiety 75.7 ± 3.8%; decrease in libido in 65.7 ± 
4.9%; physical fatigue – 51.7 ± 4.4% of the examined.

Clinical and psychopathological presentations detected 
in women, who suffer from adaptation disorders, are sys-
tematized in Table I.

According to the given table, such manifestations as 
memory disorders, lethargy, obsessions, mannerisms, 
dysuria were relatively atypical for the patients examined.

Table I. Clinical and psychopathological presentations 
in women suffering adaptation disorders

Clinical sign (n=58) % ± m  %

1. Physical fatigability 51,7 ± 4,4

2. Mental fatigability 93,1 ± 3,9

3. Decreased working capacity 89,7 ± 4,2

4. Irritability 29,3 ± 4,9

5. Tearfulness 36,5 ± 3,7

6. Insomnia 34,5 ± 4,0

7. Memory disorders 12,1 ± 2,1

8. Attention disorder 24,1 ± 4,1

9. Decrease in mood 79,3 ± 6,9

10. Low self-esteem 41,4 ± 3,0

11. Lethargy 8,6 ± 1,9

12. Emotional lability 46,5 ± 3,7

13. Anxiety 75,7 ± 3,8

14. Obsessions 10,3 ± 1,4

15. Meteosensitivity 15,5 ± 2,7

16. Aggravation 12,1 ± 3,0

17. Hypochondria 47,2 ± 4,1

18. Paresthesias 20,6 ± 3,9

19. Ideational lethargy 10,3 ± 2,9

20. Headache 42,5 ± 4,2

21. Dizziness 29,3 ± 2,6

22. Cardialgia 17,2 ± 3,7

23. Blood pressure fluctuation 43,1 ± 4,1

- hypertension 18,9 ± 3,2

- hypotension 6,9 ± 3,3

- lability 20,7 ± 3,9

24. Suffocation 12,1 ± 3,9

25. Nausea, vomiting 22,4 ± 3,1

26. Dysorexia 33,8 ± 1,2

27. Indigestion 31,0 ± 3,9

28. Dysuria 6,9 ± 1,8

29. Hyperhydrosis 41,4 ± 2,8

30. Vegetovascular paroxysms 45,5 ± 5,5

31. Decreased libido 65,7 ± 4,9

32. Dysmenorrhea 18,9 ± 2,4

Table II. Psychopathological syndromes in 
women with adjustment disorders

Syndromes (n=58)  % ± m  %

1. Anxiety-depressive 53,4 ± 4,9

2. Asteno-depressive 18,9 ± 3,7

3. Anxious 20,6 ± 2,9

4. Depressive 25,8 ± 4,1

5. Astheno-agripnic 12,0 ± 3,5
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The most significant and common clinical signs for 
women with adaptation disorders were: mental fatigue, 
decreased working capacity, tearfulness, insomnia, reduced 
self-esteem, paresthesias, headaches, dizziness, blood 
pressure fluctuation, nausea and vomiting, dysorexia, 
dyspepsia, decreased libido, hyperhidrosis, vegetovascular 
paroxysms. 

More detailed clinical and psychopathological analysis of 
the structure of clinical symptoms in patients with adapta-
tion disorders showed that emotional disorders in patients 
in this group were characterized by a predominance of 
horror (53.4%), fears (44.8%), dissatisfaction with them-
selves (32.7%). Anancastic (56.8%) and asthenic (36.2%) 
components with pronounced motor restlessness (39.6%) 
were observed in the behavior.

Thinking disorders were manifested in the form of hy-
pochondriacal thoughts (55.2%) and exhaustion of mental 
activity (53.4%). Somato-vegetative disorders were record-
ed as sexual dysfunctions (67.2%) and headache (46.5%).

Subjective state of mild depression of situational genesis 
was diagnosed in 36.2% of the examined women, and in 
24.1% a moderate depressive episode was diagnosed.

In general, the clinical picture of adaptation disorders 
in the women examined was characterized by the pre-
dominance of anxiety-depressive symptoms with diverse 
manifestations of somatization.

The revealed patterns of clinical psychopathological 
features in women with signs of psychosocial maladjust-
ment were confirmed by syndromic analysis. The results 
of the syndromic analysis of clinical manifestations are 
summarized in table II.

Analysis of the data obtained indicates that in women 
with adaptation disorders, the syndromic structure of the 
clinical picture is characterized by the predominance of 
mixed anxiety-depressive and pure anxiety and depressive 
clinical variants of psychopathological syndromes.

The results of the clinical examination were confirmed by 
the results obtained using the questionnaire on the severity 
of psychopathological symptoms (Simptom Check List-90-
Revised-SCL-90-R). Phobic anxiety (62.1%), somatization 
(39.6%) with distress (77.5%) prevailed in the structure of 
anxiety disorders.

CONCLUSIONS
In general, an analysis of the clinical and psychopatho-
logical symptoms of women with adaptation disorders 
indicates that anxiety and depressive manifestations dom-
inate in the structure of symptoms in mixed and isolated 
variants.

According to the analysis of the questionnaire of severity 
of psychopathological symptoms, in internally displaced 
women, the prevalence of phobic anxiety, somatization 
with the presence of distress was observed.

The obtained data can be used to build an effective sys-
tem of psychotherapeutic correction of the manifestations 
of psychosocial maladjustment in migrated women and 
rehabilitation work with them.
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INTRODUCTION
Topicality of presented theme is obvious. Obesity is one of 
the serious medical and social problems of the present in 
view of the increasing prevalence among the population of 
the majority of countries irrespective of sex, race, and social 
identity, complex effects on health, increasing the cost of 
medical care for obese people, decrease of their working 
capacity and reduction of overall life expectancy [1,2]. Some 
authors notice that there are evidences of the presence of a 
link between obesity in childhood and adulthood [3]. 

Negative impact of obesity on physical as well as psy-
cho-emotional problems (such as depression, anxiety, ag-
gression, and feeling of insecurity) and their consequences 
(low self-appraisal and social isolation) that affect health 
and patients’ quality of life were investigated [4,5,6]. 

The importance of this problem is increasing in states 
with low and medium level of income. Overweight and 
obesity in those countries are widely spread [7]. 

The study of obese patients’ health status needs compre-
hensive characteristics in frames of generally recognized 
techniques of quality of life assessment. In modern medi-
cine as well as in pediatrics this methodology has proven 
to be a simple, reliable, and sensitive method used both in 
healthy and ill children of all ages [8,9]. 

Today, in Ukraine, the quality of life for obese children 
as a complex research problem has not been investigated 

yet, and scientifically grounded approach to the application 
of this methodology in theoretical and practical pediatrics 
is not formulated, which hinders its widespread adoption.

Therefore, the primary task is to study the features of 
overweight among children and adolescents through the 
comprehensive assessment of their health and planning 
the priority actions to improve the quality of life of obese 
children. Ensuring the effectiveness and efficiency of ap-
propriate measures requires the application of basic regu-
larities of the management process and the development of 
a model focused on the optimization of main parameters 
of quality of life and social adaptation of children with 
this pathology.

THE AIM
The aim is to study the way of life of obese children and the 
state of medical aid for them at the primary level as well 
as working out and introduction to the medical practice 
of optimized model of management by the quality of life 
and social adaptation of obese children.

MATERIALS AND METHODS
Biblosemantic method was used for study of home and 
foreign experience in this problem; sociological one – for 
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investigation of risk factors, quality of life, conditions of 
medical aid for children with overweight and obesity; sta-
tistical one – for collection, the processing and evaluation 
of received information; method of prognostication was 
used for the development of a methodic of forecasting of 
risk of excess weight and obesity in children and prognos-
tic matrix of quality of life for obese children; conceptual 
modeling was used for the working out the main compo-
nents of the model for managing the quality of life of obese 
children; method of expert assessments to evaluate a valid 
and developed model for managing the quality of life of 
obese children. Statistical processing and data registra-
tion were carried out using computer statistical software 
packages Statistica 8, Microsoft Exel. The conclusion of 
ethical commission of KhNMU recognized methods of 
investigation adequate for such kind of research.

RESULTS
Complex medico-social research has revealed and proved 
the necessity of the working out of an effective management 
model by the quality of life of obese children. Moreover, low 
level of registration the low level of incidence of overweight 
and obesity in the child population, poor health care and 
the lack of widespread use of complex approaches to assess-
ing the health status of obese patients, which is a cause of 
late diagnosis of the disease and a significant deterioration 
in the quality of life of children and needs substantiation 
of appropriate means of optimizing. Special programme 
of investigation was developed. 

Kharkiv city children’s outpatient clinic № 2 and the 
endocrinological outpatient department of municipal 
hospital № 2 were the basic institutions for the observation. 

At the next stage the prevalence of obesity and over-
weight in a representative sample of children and adoles-
cents in Kharkiv in 2016 was examined.

General and special relative indicators per 1,000 of infant 
population were calculated. After that some risk factors of 
children’s overweight and state of their health were inves-
tigated with the use of dispersion analysis. The power of 
influence of factors and the ratio of chances were defined. 
The identified factors were categorized into major influ-
ential factors 3 % or more than (η ≥ 3 %) and minor ones 
with the influence less than 3 % (η <3 %). All the factors 
were the basic ones for the development of a methodic of 
prognostication the risk factors for accumulation of excess 
child’s body weight based on a heterogeneous sequential 
procedure involving parental surveys according to prog-
nosis tables and determining the likelihood of overweight 
development in children.

Evaluation of the quality of life of children with obesity 
implies the use of special techniques and carried out in two 
phases: the first phase was conducted individually written 
survey of children with obesity created by questionnaire. 
The second stage involved direct analysis of the quality 
of life index and limitations of life activity in physical, 
psycho-emotional spheres, public and everyday life. The 
relative quality of life index was calculated using a special 

formula. A model of the main components (life spheres) 
and a prognostic matrix of the quality of life of obese chil-
dren were constructed. The individual components of each 
selected restriction sphere were determined.

At the next stage of investigation the quality of care for 
obese children was evaluated. The following parameters 
were studied: the state of the medical-diagnostic process 
(timeliness of the detection of obesity, completeness of the 
minimum necessary for the disease diagnostic observa-
tions, obtaining recommendations on diet and adequate 
physical activity, regular observation by specialists) cover-
age of dispensary supervision, visitation and satisfaction 
by the results of specialists’ activity, and parental awareness 
of obesity.

Based on the results obtained in the previous stages of the 
study, at the final stage of the study a model for managing 
the quality of life of obese children was substantiated and 
developed.

Evaluation of the effectiveness of the proposed model was 
carried out through the introduction of some elements of 
the model and the method of expert evaluation.

In frames of this investigation there was a study of the 
prevalence of overweight and obesity in children and ad-
olescents in Kharkiv (Ukraine). According to the obtained 
results, it was determined that the overall prevalence of 
overweight and obesity was 151,0±5,2‰. It was noted that 
the level of pathology under study was higher in boys than 
in girls 164,5±7,6‰ and 136,3±7‰ relatively. 

It was found that obesity was detected in 58,4±3,4‰ 
children, there were 43,6±4,2‰ girls and 73,4±5,3‰ boys 
out of them. The highest prevalence of overweight and 
obesity in boys and girls was observed in the 6-9 year-age 
group (189,9±9,6‰), and the lowest one was in the group 
of 14-17 years (109,5±9,0‰). It was revealed that the prev-
alence of obesity in boys and girls was the highest in 6-9 
year-old children 97,1±10,1‰ and 59,3±8,2‰ relatively, 
lower in the group 10-13 year-old children 73,9±9,2‰ 
and 47,5±6,9‰ relatively, and much lower in the group 
of 14-17 adolescents 38,8±7,9‰ and 7,3±5,1‰ relatively.

During the assessment of the risks of excess weight in 
children it was found that 22 risk factors had a significant 
effect on the development of excess body weight. Biological 
and social hygienic ones were the main risk factors for the 
formation of overweight. Socio-economic and psycholog-
ical ones had a secondary impact on the development of 
the pathology under study.

The group of biological factors includes family tendency 
to overweight (η−9%; ρ<0,001; OR=3,5; CI=2,3−4,6), bur-
dened heredity for type 2 diabetes and hypertension (η−6%; 
ρ<0,001; OR=2,8; CI=2,1−3,7), perinatal (pathological 
course of pregnancy) (η−3%; ρ<0,001; OR=2,1; CI=1,6−2,9), 
burdened obstetric anamnesis (η−2%; ρ<0,001; OR=2,2; 
CI=1,5−3,1), and postnatal factors (overweight during the 
first year of life) (η−3%; ρ<0,001; OR=2,2; CI=1,7−3,1), pe-
culiarities of baby’s nutrition in the first year of life (artificial, 
mixed or early additional feeding) (η−3%; ρ<0,001; OR=2,4; 
CI=1,7−3,3). It was defined that among the leading socio-hy-
gienic factors there were poor nutrition (daily consumption 
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of food containing easy digestible carbohydrates and fats) 
(η−7%; ρ<0,001; OR=3,0; CI=2,2−4,0), malnutrition (lack 
of time and frequency of eating or eating less than three 
times a day) (η−7%; ρ<0,001; OR=3,0; CI=2,2−3,9), reduced 
physical activity (η−5%; ρ<0,001; OR=2,6; CI=2,0−3,5), 
eating a large amount of food (η−5%; ρ<0,001; OR=2,7; 
CI=2,0−3,6), daily e-gadgets stay more than three hours a 
day (η−4%; ρ<0,001; OR=2,2; CI=1,6−2,9) and visiting fast 
food businesses more than twice a week (η−4%; ρ<0,001; 
OR=2,4; CI=1,7−3,4). 

In the study of the health of children and adolescents with 
excess body weight and obesity, compared to the control 
group it was revealed the pathology of the gastrointestinal 
tract (37,2±2,4% vs. 13,4±1,7%; ρ<0,001), respiratory dis-
eases (26,3±2,2% vs. 9,2±1,5%; ρ<0,001), spine curvature 
and flat feet (42,5±2,4% vs. 14,6±1,8%; ρ<0,001), hyper-
tension (31,4±2,3% vs. 11,4±1,6%; ρ<0,001), neurological 
pathology (vegetative dis-regulation, neurosis) (46,2±2,5% 
vs.23,4±2,1%; ρ<0,001) was significantly higher in the main 
group than in the control one.

A method for predicting the risk of developing the 
overweight among children and adolescents involved 
interviewing the patient’s parents using prognostic tables 
based on the identified factors and determining the risk 
of the disease (the first group was the one in which there 
was not risk of developing excess body weight; the second 

group with uncertain clinical prognosis; the third one with 
high risk of overweight).

It was defined that the relative average of the quality of 
life of obese children and adolescents was 60,7±0,5% being 
in frames from 39,3 up to 90,6% and corresponded to the 
average level of variability (12,9%). This index was much 
lower in patients with complicated forms of disease than 
without such ones and it was 48,3±1,04% and 62,6±0,43% 
(ρ<0,001) respectively.

According to the separate analysis of physical sphere 
components it was defined that the most part of respon-
dents had limitations in performing of heavy physical 
activity (67,9±3%), moderate exercises (46,4±3,2%), in 
climbing up the stairs (56,1±3,2%), had complaints for 
the rapid fatigue (37,8±3,2%), and shortness of breath and 
heartbeat (55,7±3,2%). It was noticed that the significant 
impact on the life quality in psycho-emotional sphere had 
such factors: feeling of anxiety (39,7±3,2%), depression 
(41,4±3,2%), irritability (36,3±3,1%) and low self-esteem 
(51,5±3,3%). Among the main factors that limited the 
quality of life in children and adolescents in social life there 
were difficulties (misunderstanding) in communication 
with coevals (30,4±3%), solitude (22,8±2,4%) and lack of 
attention from surrounding people (15,6±2,4%).

Organization of the medical aid to obese children was 
also among the big points of this investigation. It was de-

Fig. 1. Functional and structural model of the quality of life for obese chil.
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tected that the diagnosis “obesity” in the child’s medical 
history (form № 112/o) had just 61,7±2,7% adolescents, 
including 36,1±2,9% cases, when this diagnosis was de-
tected after the self-conversion to endocrinologist, and in 
14,5±2,1% cases of inpatient care. It was found that after 
the setting of diagnosis 51,4±3,6% of children had regu-
larly endocrinological check ups, 35,7±3,4% was under 
the family doctor’s observation, 12,9±2,4% of children 
were not observed by any specialist. In 73,4±2,7% cases 
parents got recommendations (written or oral ones) for 
proper nutrition and adequate physical exercises. In 
28,1±2,7% cases these recommendations were given by 
family doctor, in 34,2±2,8% cases by endocrinologist or 
the other specialist and in 11,1±1,8% cases by the group 
of specialists. In 12,9±2% cases patients did not have any 
laboratory examinations (0%); 22,8±2,5% (25%) were 
examined partially; 31,1±2,8% and 18±2,3% of patients 
had the half of examinations (50%) and nearly the full 
examination (75%) respectively. Just 15,0±2,1% of children 
and adolescents had results of minimal examination. The 
coverage of dispensary surveillance in the study group of 
children was only 29,6±2,7%. The structure of referrals to 
specialists for the disease was presented as follows: 3 and 
more times to the district pediatrician 21,9±2,7% of chil-
dren and adolescents, to the endocrinologist 34,9±2,6%, 
to the cardiologist 16,4±2,2%, to the gastroenterologist 
11,5±1,9%, to the neurologist 10,9±1,7%, and to the oth-

er specialists 9,4±1,7% respectively. It was revealed that 
according to the questionnaire of parents, the average 
assessment of the work of the district pediatrician on a 
five-point scale was 3.7, the endocrinologist and other 
specialists 4.1 and 3.9 respectively.

According to the results of the investigation the model for 
managing the quality of life for obese children was developed 
(Fig. 1). This model consists of the subjects of management 
at the population level (local governmental bodies at the 
regional level, Ministry of Public Health, Regional Center 
of Public Health), at the group and individual levels (health 
institutions, organs of local self-government, educational 
institutions and public organizations), a block of scientific 
regulation (monitoring group of the main indicators of 
obesity among children at the regional level), the quality 
of life for obese children and adolescents was an object of 
management, as well as resource support (specialists, mate-
rial-technical, information-methodical basis, technologies 
and financing) included main directions for this problem 
solution. The main purpose of the management model was 
the creation the necessary conditions that will help to opti-
mize the quality of life for obese children and adolescents.

Subjects of management at the population level have to 
plan the main strategies, coordinate the activity of different 
structures and control them.

Strategies that will improve the quality of life of children 
with the pathology being investigated, serve as the primary 

Fig. 2. Components of functional-optimized structure of medical-prophylactic aid for obese children
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management mechanisms should be tailored to the mon-
itoring data (summary reports), use of world experience, 
standards, recommendations, WHO principles, including 
preparing and adoption of laws, targeted programmes, 
and normative basis that cover different sectors (health 
care, education, agriculture, food industry, catering, trade, 
marketing, ecological planning, mass-media, etc.).

According to the research it was proved that the initial 
measures have to be directed on the modification of risk 
factors namely: changing of stereotypes and habitat that im-
pacts the formation of pathology and increasing of medical 
care quality. Because of that conducting of medical-hygiene 
education of population through mass-media, motivation 
and raising awareness related to healthy lifestyle, formation 
of stereotypes of the attitude of public health system and 
the society to obese people, introduction of standards, 
programmes of prophylactic of non-transmissible dis-
eases, increasing the quality of medical aid, creation of 
environment that encourages healthy lifestyle (availability 
of physical activity and healthy food), control of marketing 
activity (promotion of food sales and non-alcoholic bev-
erages, introduction of standard system of food labeling).

In order to implement the main strategies at the group 
and individual level, administrative decisions in different 
fields should be adopted and appropriate optimization 
measures be planned. This requires the involvement of 
structures such as local self-government institutions, public 
health institutions and public organizations.

Health care facilities should be implemented to improve 
the quality of care. To emphasize the value of the proposed 
model for the health care system, a functionally optimized 
structure of care for obese children was identified (Fig. 2). 

Effective interaction between main elements of offered 
model of management can be implemented through the 
functioning of a monitoring group of key indicators of 
obesity in children (scientific regulation unit) at the re-
gional level, which should perform the following functions: 
collection and evaluation the necessary information about 
obesity (prevalence, eating patterns, physical activity of 
children and adolescents in different socio-economic 
groups, quality of life, etc.) using standard techniques, 
creation a common electronic database (patient regis-
try) and compiling consolidated reports, which provides 
feedback and enables timely identification of key areas for 
optimization.

Introduction of some elements of the proposed model 
into the practical activity of the city children’s outpatient 
clinic №2 in Kharkiv has proved its medical and social effi-
ciency. Thus, during the study period (2016−2018 years), in 
processing of anthropometric data of a representative sam-
ple for children from 6 up to17 years old and calculating 
the relevant prevalence rates, it was found that the overall 
prevalence of overweight and obesity among children de-
creased from 151,0±5,2‰ in 2016 to 142,2±4,1‰ in 2018.

According to experts, the model of quality management 
of life of children with obesity has the following character-
istics: preventive orientation (9,2±0,21), economic feasi-
bility (8,34±0,28), compliance with current international 

experience (7,9±0,24), efficiency (8,2±0,25), accessibility 
(8,3±0,26), and corresponds to such concepts as complexity 
and systematic (8,3±0,27). All the experts (100%) expressed 
a positive attitude towards putting the proposed model 
into practice. The largest number of experts (85,2±6,8%) 
noted the likelihood of improving the quality and length 
of life. Major part of experts is convinced that patients and 
their parents are well-informed (74,1±8,4%) of referrals 
(77,8±8,0%), and of satisfaction with the quality of care 
(63,0±9,2%). According to experts, implementation of 
management model can enhance efficiency (74,1±8,4%) 
and rational distribution of workload and efficiency 
(66,7±9,1%) health care.

DISCUSSION
Authors achieved the aim. Methodology and complex of 
measures for investigation were developed. In addition, 
charts for the copying the necessary information, as well as 
questionnaires for sociological research and expert evalua-
tion maps of the proposed model were formed. Collection, 
analysis of received information, computer database and 
statistical processing of material were carried out. The 
authors summarized the results of the prevalence of over-
weight and obesity, taking into account age, sex and com-
plications, risk factors for the formation and development 
of overweight, quality of life and condition of medical and 
preventive care for children with this specified pathology, 
which became the basis for substantiation and development 
of the model of management by the quality of life of obese 
children. The results of the study, the scientific provisions 
and conclusions had been published before. Results of 
the work are original. In frames of further investigations 
it is necessary to control body weight in schoolchildren 
regularly and create an electronic database with constant 
updating. Each local physician has to be skillful in mea-
suring of body weight and height of patients as well as 
determining of BMI. It is compulsory to use the integrated 
approach of medical and non-medical institutions to the 
formation of healthy environment for obese children. It is 
compulsory to study the quality of life of such children in 
dynamics and correct in the case of necessity. Moreover, 
it is significant to form the appropriate attitude of society 
to these children, because it affects their quality of life.

CONCLUSIONS
Authors worked out the model of management which 
allows eliminating the factors of development of this 
pathology. It was also offered to conduct comprehensive 
monitoring of the state of children’s health to eliminate 
certain shortcomings of the health care organization, in 
particular at the primary level, to raise the awareness of 
the population on methods of prevention, to apply inno-
vative medical technologies, which in turn would help to 
improve the quality of life of obese children. It was defined 
that biological and social-hygienic factors were the leading 
ones for the formation and development of overweight in 
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children and adolescents. Among the biological ones there 
was family tendency to overweight and weighted heredity 
for type 2 diabetes and hypertension, peri-natal and post-
natal-factors. In the group of social-hygienic ones there 
were found poor food, eating disorders, reduced motor 
activity, overeating, daily use of electronic devices for more 
than 3 hours, and visits to fast food establishments more 
than twice a week.
1.	� It was substantiated and developed a two-staged me-

thodic of estimation of the quality of life of the patients 
with complicated and non-complicated forms of this 
disease. 

2.	� It was proved that the medical care of obese children 
nowadays is not very effective, so the ways of optimizing 
of medical aid at the primary level are offered, such as 
compulsory monitoring of body mass index for 3-year-
old children and upwards, observation of overweight 
and obese children by a family doctor, monitoring of 
health condition for these group of patients, and active 
complex approach for treatment of such pathology by 
different specialists (including psychologist), monitor-
ing of the main indexes of the quality of life of obese 
children, active prophylactic work, adequate technical 
and staff support as well as scientific and legal provision.

3.	� The model for management by the quality of life of 
obese children was developed. It includes the main 
variants for the solution of this problem. It also has 
innovation elements for the defining of the significant 
parameters of the quality of life: physical, psychic and 
social (object of management); creation of the moni-
toring group (unit of scientific regulation), which can 
collect and process the information using standard 
approaches. Functional-optimized structure of the 
medical care for obese children was developed.

Introduction of some elements of this model to the practi-
cal public health proved their medical and social efficiency. 
All the experts noticed positive attitude to the introduction 
of this model to the practical public health.
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INTRODUCTION
During the reform of the healthcare system in Ukraine, 
first of all, attention should be paid to the education and 
training of medical personnel. That is, we can say that the 
reform must be read from the educational process, which 
includes a multi-factor approach: psycho-physiological, 
methodological, managerial.

This article discusses the types of motivation of medical 
personnel to work in primary positions. The relationship 
of motivation and individually – typological characteristics 
of the personality of students. This relationship, many stu-
dents and their employers often do not take into account 
when choosing a specialization after graduation. The 
information, working methods, types of manipulations, 
approaches to the prevention and treatment of patients, and 
the requirements that patients make to medical personnel 
are very fast changing. There fore, it is important not only 
to learn and prepare a specialist, but also to motivate you 
to learn throughout your life. An important requirement 

when applying for a job is the ability to quickly learn new 
information, skills and adapt as painlessly as possible to 
changing working and living conditions. If we consider the 
life of a person from the perspective of his development as 
a whole person, we must ask ourselves the question of what 
drives the actions of this person and what is their meaning. 
What motivates and motivates him to any action?

Why are these issues important and significant? The 
answer is simple: for a more productive, non-conflicting 
communication, it would be optimal to learn to recog-
nize the motives of actions, the methods of teaching and 
accepting information by a person, taking into account 
his individually – typological characteristics of the per-
sonality. Motivation is a dynamic psychophysiological 
psycho-physiological process that controls the behavior 
of a person and determines his organization, orientation, 
stability and activity. 

Since ancient times, the main probability of the motives 
of human behavior has been simple and true. People just 
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tried to survive. With the formation of a more complex 
society, goals changed, motivation and society put forward 
new requirements for people who should have certain 
individual psycho-physiological characteristics. Behavior 
and actions of a person began to be considered not just as 
a set of biological motives with innate personality traits [1].

Abraham Maslow opened a new direction in psychology – 
humanistic psychology, which questioned the idea that human 
behavior depends only on meeting basic needs (in particular, 
food and safety) in the fifties of the last century. From this 
moment begins a new stage in the search for incentives and 
motivations of a person to achieve goals. In 1960, Douglas 
Mac Gregor, a professor of management at the University of 
Massachusetts, successfully applied some ideas of A. Maslow’s 
theory in business. But, the healthcare sector has always 
been seen as an unprofitable industry and has been funded 
by the state [2]. With the development of the economy and 
society as a whole, the medical industry is partly on the rails 
of self-financing and self-sufficiency. It would seem that ma-
terial interest will become a determining factor in choosing 
a profession, working in a particular medical institution and 
personnel issues to be decided by themselves. But A. Maslow 
was right in this case too: such motivation is not enough for a 
person. The result that we observe in Ukraine both in medi-
cal educational institutions and medical institutions is a low 
motivation for mastering theoretical and practical skills and 
a lack of staff both in private and state medical institutions.

THE AIM
Based on previous studies, develop medical and psycho-
logical recommendations to increase the motivation for 
the work of nurses and medical assistants.

Tasks: 1. Identify the types of motivation. 2. To identify 
priority types of motivation for nurses and medical assis-
tants in choosing the profession of a medical worker. 3. 
To determine the most effective types of motivation as a 
structural component of the model of the system of medical 
and psychological support for the process of adaptation of 
medical college students to work in primary positions. 4. 
To develop structural logical scheme to increase the moti-
vation of students to choose specialization and the fastest 
adaptation in practical activities.

MATERIALS AND METHODS
In psychology, the following types of motivation are distin-
guished: external motivation – not associated with any type 
of activity, but due to some external circumstances (receiv-
ing a certain award); internal motivation – related to the 
content of the activity, but not with external circumstances 
(receiving positive emotions); positive motivation – based 
on positive incentives (if I do it nice, then I do it nice too); 
negative motivation – based on negative incentives (if I do 
not create problems for people, then they also do not create 
problems for me); sustainable motivation – based on the 
natural needs of the person; unstable motivation – requires 
constant external support. 

The studies were approved by the commission on ethics 
and bioethics of the Kharkov National Medical University 
and were carried out in accordance with the requirements 
prescribed in the Helsinki Declaration of the International 
Medical Association “Ethical Principles of Medical Re-
search with the Participation of People as the Object of 
Study”, the Law of Ukraine On Personal Data Protection.

RESULTS AND DISCUSSION
There are additional types of motivation: individual, group, 
cognitive. In addition, they distinguish individual motives 
that drive people’s actions: motive of self-affirmation; 
identification motive; motive of power; procedural – sub-
stantive motives; motive of self-development; prosocial 
(socially significant) motives; accession motive [2; 3; 4].

According to the general classification, all motives can be 
divided into tangible and intangible. It would seem simple 
enough: a high salary should ensure the high quality of the 
employee’s work. However, such a moment comes in the 
robot when material methods become completely insuffi-
cient. You can recall the Abraham Maslow pyramid, which 
explains that after satisfying basic needs, we want to satisfy 
the needs of communication, communication, self-esteem, 
respect from others, recognition, success and high marks, 
career growth, self-expression, self-identification.

Of course, until the needs of a lower level are satisfied, 
the needs of a higher level, the needs of a higher level for 
a person simply will not matter. In the work of medical 
personnel of medical institutions of Ukraine, both pub-
lic and private, material motivation plays a relative role. 
Because if we talk about material motivation, we will still 
return to the pyramid of A. Maslow. Therefore, in the article 
we paid more attention to the methods and methods of 
non-material motivation, which, from our point of view, 
are not used sufficiently or competently by managers to 
increase labor productivity and maintain a constant staff. 
For training and adaptation of a new employee, we use the 
additional cost of time (from 6 months to 1 year), labor 
and emotions. We tolerate inconvenience in the work as-
sociated with a low level of professionalism and the lack 
of adaptation of the employee to the fullest. Therefore, to 
create comfortable conditions and motivation for the qual-
ity work of an employee is one of the important tasks of the 
leader [5; 6]. Intangible motivation of staff is a powerful 
team management tool. There is a set of measures that will 
increase: employee loyalty; improve working conditions; 
maintain a healthy atmosphere; increase the corporate 
spirit of the team.

Methods for selecting non-material motivation of staff 
should take into account the mentality, psychotypes and 
emotional state of employees.

Intangible types of motivation include: 1) Personal public 
praise (show the value of the employee’s work). 2) Compe-
tition: the best employee of the month, contests, quests. The 
result can be a super prize (a trip to a significant event for a 
person), a forum, a conference or a tourist trip... 3) Career 
ladder and future prospects. It is unlikely that high-quality, 
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promising and ambitious cadres will come to medicine 
without the possibility of career growth, an incentive 
for recognition and material interest. Such personalities 
can come, but only until the end of motivation, and then 
they will look for more interesting proposals in terms of 
motivation. 4)  Training and professional development 
can contribute to the retention and cohesion of the team, 
and also makes it possible to attract promising employees. 
5)  Congratulations by individual, original ways to em-
ployees with significant dates. 6) Creation of the interior 
of the working area taking into account the peculiarities 
of the work of the personnel, their individual typological 
features, desires and national preferences. 7) Maintenance 
by own example and participation of a corporate spirit 
(corporate parties, tourist trips, sports competitions). 
8) Using a flexible work schedule encourages a person to 

complete the task as quickly and efficiently as possible in 
order to get more free time. 9) Extra days off. 10) Freedom 
of action is the ability to evaluate the result, not the process 
of completing a task.

Sometimes a motivated specific employee needs non-ma-
terial stimulation in the form of attention and gratitude or 
a competent leader with whom it is interesting and reliable 
to work or timely delegation of authority to the leader. The 
use of any kind of motivation without taking into account 
individually typological personality traits reduces the entire 
process of psychological support of an employee during the 
period of adaptation to work at low rates.

With increased sensitivity of the employee, motivation 
should be expressed in the form of support and warmth 
from the environment. Such employees are prone to neu-
rosis and rapid burnout (Figure 1).

With increased spontaneity as an individual typological 
feature of the employee’s personality, a tendency to respond 
quickly arises. With a well-designed step-by-step program of 
medical and psychological adaptation, we observe a quick, 
comfortable adaptation of the employee both in the team and 
in work. At the same time, such an employee may manifest 
conflicting character traits: rigidity, persistence turning into 
stubbornness, categorical in decision-making, impulsiveness 
in communication and a decrease in empathic qualities [7; 8].

For employees with a high level of emotional labiality, 
who are very dependent on the reference group, the friend-
ly atmosphere in the team, the ability to receive feedback, 
and incentive events (team-building games) can serve as 
non-material motivation.

Persons of this type are not only affected by the envi-
ronment, but they themselves have a strong effect on the 
emotional state of others. This is a mixed response with 
erratic motivation. In a state of maladaptation, a hysterical 
type of behavior is possible.

Fig. 1. Stages of the formation of personal 
adaptation to professional activities

Fig. 2. The result of medical-psychological adaptation
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Employees with a high rigid type of response, which are 
characterized by stiffness of the nervous processes of both 
excitation and inhibition, are not relevant material type of 
motivation is support from the staff, the possibility of fur-
ther training and feedback, informing about achievements 
and evaluating distinguished employees.

If we consider extroverts and introverts, then: extroverts 
– for them, a good motivation is the recognition of their 
achievements, which other people could see and evaluate. 
This may be a wall newspaper, praise before the whole 
team, a joint visit with the leader of a significant event. On 
the one hand, the sociability of such people is conducive 
to communication, but on the other hand, their commu-
nication can be superficial. Extroverts do not always know 
how to show empathic qualities, because the focus of their 
attention is often directed to a common group of people 
and they are waiting for reciprocal attention to themselves.

For introverts, motivation for work may be an interest 
in the work or study, internship; incentives in the form of 
time off or material incentive in any of its manifestations.

As a rule, each activity is always prompted by a complex, a 
combination of procedural – substantive (intrinsic – inter-
nal) and extrinsic (external) motives. Circumstances that 
exercise pressure and control (pressure from the doctor, 
patient, and patient’s relatives), emphasize their incompe-
tence, do not provide clear, adequate information regarding 
their progress in school and career, only weaken internal 
motivation. Figure 2 shows a diagram of the stages of the 
formation of personal adaptation to professional activity, 
taking into account different motivation at certain stages 
of personality formation.

In this article, we did not consider the effect of motivation 
on an employee depending on the degree of his professional 
maturity. Although, when choosing ways and methods of 
motivation, it is necessary to take into account the level 
of professional competence of the employee. Not material 
motivation is not effective if we do not take into account 
individually – typological characteristics of employees, age 
and their preferences.

CONCLUSIONS
After analyzing the above data, we can say that the com-
bination of motivation or its absence with certain indi-
vidual and typological characteristics of individuals leads 
to different results, which we displayed in our drawings. 
If the motivation is positive and ITF is consistent with the 
profession of a medical professional, then we have a chance 
to get a leader – a leader. If the student has a high enough 
motivation for mastering the profession, but the ITF does 
not quite correspond to the chosen profession, we can get 
a good performer. If ITFs correspond to mastering the pro-
fession of a medical specialist, but there is no motivation, 
we can get an informal leader, a rebellious, but competent 
specialist. However, it can also develop in a destructive way 
(to leave the profession). If there is no motivation and the 
ITF does not correspond to the profession of a medical 
worker, but the reference environment or circumstances 

independent of it lead such people to medicine, we get a 
destructive personality, an intriguer and a weak specialist.

An imbalance of individual – personality structures 
leads to the strengthening of individual character traits 
(accentuation), which contributes to maladaptation and 
professional burnout. The correct combination of material 
and non-material types of motivation, based on individual 
– typological characteristics of a person, allows achieving 
the most effective results in the process of adaptation and 
further work of medical personnel.

SUGGESTIONS 
The result of this study is recommendations to parents, 
future specialists, teachers of educational institutions and 
heads of medical institutions. 

Earlier studies of individual typological characteristics 
of a person, motivation, formation of leadership qualities, 
as well as ways and methods of their formation allow us to 
state the following: the sooner you begin to form internal 
motivation in a child, the less difficulties and higher the 
effectiveness of training, upbringing, education and adap-
tation both in society and in specialty. 

Properly individually selected forms and the degree of 
combination of internal and external motives for a particular 
person facilitate the process of choosing a profession, adapt-
ing to it, as well as obtaining moral and material satisfaction.

The medical psychologist’s accompaniment of the stages 
of personality formation and the creation of appropriate 
motivation during the formation of professional identifi-
cation will help to avoid the occurrence of psychosomatic 
pathology, a change in the type of activity and a decrease 
in personality self-esteem.

Introduction to the staffing table for the selection and 
work with medical personnel in medical institutions of the 
rate of a medical psychologist will prevent unprofessional 
selection and placement of personnel. For a medical insti-
tution, this is an opportunity to retain a talented employee, 
to reduce the time, material and personal costs of selecting 
and training a new candidate.
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INTRODUCTION
Chlamydial infection is a group of infectious diseases 
caused by Gram-negative obligate bacteria of order Chla-
mydiales, differ in the source of infection, transmission 
mechanism, pathogenesis and clinical manifestations. Zoo-
notic chlamydial infection is an important public health 
problem and has clinical and epidemiological significance 
both in humane and veterinary medicine throughout 
the world, for its global distribution, negative impact on 
public health and the associated economic losses. 70 years 
of searching for an effective vaccine have not given the 
intended effect [1], therefore periodic screening researches 
followed by treatment with antibiotics are the main pre-
vention of chlamydial infection. The species laboratory 
diagnosis of zoonotic chlamydial infection remains unsat-
isfactory, as commercially available tests are focused solely 
on the detection of bacteria of the genus Chlamydia, leave 
out of consideration Chlamydia-like bacteria. However, 
the State Statistics Service of Ukraine reports that during 
a preventive examination and other types of dispensary 
work in 2018, the number of patients identified among the 
first-ever established chlamydial infection diagnosis was 
47.5%, which indicates a high prevalence of chlamydial 
infection among the population of Ukraine. According to 
the State Statistics Service, the level of diagnosed female 
and male infertility in the regions of Ukraine by 2018 

ranges from 19.31% (female) and 14.05% (male) in the 
Zaporizhzhia region to 1.34% (female) in the Luhansk 
region, and to 0.08% (male) in the Kyiv region, such a 
range of fluctuations indicates the incomplete registration 
of data [2].

Waddlia chondrophila [3-5] and Parachlamydia acan-
thamoebae [6-10] are the most well-known and best-stud-
ied representatives of Chlamydia-related bacteria that 
associate with reproductive disorders and diseases of 
the respiratory system in both humans and animals.  In 
addition, Waddlia chondrophila has a negative impact 
on reproductive system of men, in particular, on human 
spermatozoa [11]. It is believed that consuming thermally 
untreated milk and meat, contact with animals may be po-
tential routes of infection for W. chondrophila and P. acan-
thamoebae, as well as possible transmission from mother 
to child (during pregnancy, childbirth and breastfeeding) 
[12, 13]. The Chlamydia-related bacteria W. chondrophila 
and P. acanthamoeba are endosymbionts of amoebas that 
is their feature. The ability to infect free-living amoeba 
makes these species extremely resistant to environmental 
stress factors and disinfectants. The prevalence of free-liv-
ing amoeba can lead to Сhlamydia-related bacteria W. 
chondrophila and P. acanthamoebae and amoeba entering 
the water supply system [14, 15, 15, 16, 16]. All this should 
cause concern due to the fact that in Ukraine there is a 

PREVALENCE OF CHLAMYDIA-RELATED ORGANISMS WITH 
ZOONOTIC POTENTIAL IN FARMS OF THE POLTAVA REGION

DOI: 10.36740/WLek202006117 
 
Viktoriya K. Zezekalo, Serhii M. Kulynych, Anatoliy А. Polishchuk, Mokhamed S. Kone, Natalia О. Avramenko,  
Yuliia V. Vakulenko, Nataliia V. Chyzhanska
POLTAVA STATE AGRARIAN ACADEMY, POLTAVA, UKRAINE

ABSTRACT
The aim of our work was to survey private farms in the Poltava region on the prevalence of Chlamydia-like organisms Waddlia chondrophila and Parachlamydia acanthamoebae.
Materials and methods: The PCR research was conducted in 2018-2019 at the Institute of Pig Breeding and Аgro-industrial production of the NAAS. The study materials were 300 
vaginal scrapings of cows and 28 samples of clinical material of pigs and boars with a suspicion of a chlamydial infection, which were selected at private farms in the Poltava region.
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acanthamoebae DNA was not detected in pig samples. However, 43 (14.3%) clinical samples taken from cows were found to be Parachlamydia acanthamoebae – positive. 9 
(3%) cows and 2 (7.14%) pigs turned out to be Chlamydia spp. – positive (the samples contained DNA of bacteria of the family Chlamydiaceae).
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carry a zoonotic threat, therefore it is necessary to observe safety and personal hygiene measures when working with animals. In addition, it is necessary to carry out periodic 
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tradition of consuming thermally unprocessed lard of 
pigs and unpasteurized “fresh” milk, and people living in 
small localities do not have access to central water supply 
and sanitation.

Products of pig and dairy cattle breeding are of great 
importance for society, it is the main source of meat, 
milk, dairy products, clothing, and fertilizers for crops. 
The hybrid war and the associated economic instability 
increased the level of impoverishment of the population 
of Ukraine, led to the growth of socially vulnerable groups 
and the spread of the illegal street trading [17]. The State 
Service of Ukraine on Food Safety and Consumer Protec-
tion in different regions is sounding the alarm, however, 
a significant difference in food prices in supermarket 
chains and the illegal street markets makes such markets 
attractive for rapidly growing socially vulnerable groups 
of the population.

THE AIM
The aim of our work was to survey private farms in the Pol-
tava region on the prevalence of Chlamydia-like bacteria 
Waddlia chondrophila and Parachlamydia acanthamoebae.

MATERIALS AND METHODS
Experimental researches were carried out during 2018 – 
2019 in the Animal Health Laboratory and the Laboratory 
of Genetics and Breeding of the Institute of Pig Breeding 
and Аgro-industrial production of the NAAS (Certificate 
of compliance of the measuring system state No. 021-19 
dated 31 January, 2019). The researches materials were 300 
clinical samples of biological material (vaginal scrapings) 
of cows and 28 samples of biological material of pigs and 
boars (epithelial scrapings from the rectum or prepuce 
from males and vaginal scrapings from females), suspected 
of chlamydial infection and selected at private farms in 
the Poltava region. Animals for research were selected by 
agreement of farmers for diagnostic purposes. Manipula-
tions with animals were carried out in accordance with the 
European Convention for the Protection of Vertebrate An-
imals used for Experimental and other Scientific Purposes, 
and the General Ethical Principles of Animal Experiments. 
The permission to use animals is approved by the Bioethics 
Committee of the Poltava State Agrarian Academy.

Samples were tested by polymerase chain reaction using 
“Thermo Fisher Scientific” (USA) kits according to manu-
facturer’s instructions. The oligonucleotide primers used in 
research were made to our order by Metabion international 
AG, (Federal Republic of Germany) (Table I).

DNA was isolated by “DNA express” kit, Lytech Ltd 
(Russian Federation). A programmed Tercic-2 thermostat 
(DNA Technology, Russian Federation) was used to ampli-
fy DNA with annealing conditions of 60 °C. A horizontal 
electrophoresis system (Cleaver Scientific Ltd, United 
Kingdom) was used to separate PCR products using 2% 
agarose gel electrophoresis in 1 × TBE buffer at a current 
of 50 mA. The gel was stained with an ethidium bromide 

solution (10 mg/cm3) and the result was documented using 
a gel documentation system (Cleaver Scientific Ltd, United 
Kingdom). The DNA of plasmid pUC19 hydrolyzed with 
Msp I endonuclease was used as molecular weight marker.

The control DNA samples of Parachlamydia acan-
thamoebae strain “Berg17” and “Bn9” kindly provided 
by Dr. Michel Rolf (Central Military Hospital Koblenz, 
Federal Republic of Germany, Dept. Pathology), DNA of 
Parachlamydia acanthamoebae  strain Hall obtained from 
Prof. Gilbert Greub (l’Institut de Microbiologie Médecin 
chef des laboratoires de microbiologie diagnostique Institut 
de microbiologie de l’Université de Lausanne), and Waddlia 
chrondophila DNA samples obtained from Dr. Christiane 
Schnee (Institut für molekulare Pathogenese, Jena, Federal 
Republic of Germany) were used as positive controls.

The identity of the resulting PCR product was addition-
ally verified by restriction analysis, which used the endo-
nucleases produced by “Thermo Fisher Scientific” (USA) 
(table II), according to the manufacturer’s instructions:

RESULTS AND DISCUSSION
As a result of studies of 300 vaginal scrapings from cows 
and 28 samples of biological material from pigs and boars 
suspected of chlamydial infection, taken at private farms in 
the Poltava region, Chlamydia-like bacteria W. chrondoph-
ila DNA was detected in 132 (44%) samples taken from 
cows and 8 (28.6%) samples from pigs.  Parachlamydia 
acanthamoebae DNA was not detected in pig samples. 
However, 43 (14.3%) clinical samples taken from cows were 
found to be Parachlamydia acanthamoebae – positive. 9 
(3%) cows and 2 (7.14%) pigs turned out to be Chlamydia 
spp. – positive (the samples contained DNA of bacteria of 
the genus Chlamydia). (Table III).

Restriction analysis of PCR products using endonuclease 
Hin1II and DpnII produced fragments of the expected size, 
proving the identity of the PCR products. 

Waddlia chondrophila was first isolated by Dilbeck et 
al. in 1990 in the United States from aborted cow fetus 
research, after which the association of DNA presence 
in samples from humans and ruminants with reproduc-
tive disorders was proved [3–5, 24, 25]. Parachlamydia 
acanthamoebae was first isolated by Michel et al. in swab 
from a human nose [26], this species is associated with 
inflammatory processes of the respiratory system and the 
reproductive organs of humans and ruminants [6, 12, 25, 
27, 28, 28]. Research on the prevention of Chlamydia-like 
bacteria in farms in Ukraine is carried out for the first time, 
so the results of our research can be compared only with the 
data of European researchers. Various scientists point at the 
different prevalence of Chlamydia-like organisms in cattle 
due to abortions in ruminants, for example, Barkallah, M., 
et al. found about 8% of W. Chondrophila positive samples 
[25, 29], and in 2007 Borel et al. found more than 60% of 
P. acanthamoebae positive samples taken from cattle with 
miscarriages [6]. The obtained data on the absence of P. 
acanthamoebae or it insignificant amount in samples from 
pigs coincide with the data of research conducted in Eu-
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rope [30, 31], however, information on the detection of W. 
chondrophila DNA in pig samples was not available to us.

Our research data differ from European scientists, this 
difference is most likely due to the difference in keeping 
conditions and different approaches for the prevention of 
chlamydial infection in pig and dairy cattle.

In 2014 the infection rate with chlamydial species belonging 
to the genus Chlamydia in Ukrainian pig breeding amounted 
to 71% [21, 22], in dairy cattle breeding – 28-43% [23]. The 
comparably lower prevalence of chlamydia in the under 
study farms among pigs at the level of 7.14% and cows 3% is 
associated with preventive measures to improve the livestock 
population, which consist of periodic screening aimed at de-
tecting only bacteria of the Chlamydiaceae family, followed by 
culling or treatment of chlamydia-positive animals.

CONCLUSIONS
Our data indicate a relatively high prevalence of Chlamyd-
ia-like bacteria in problematic as to chlamydial infection 
farms in the Poltava region. Chlamydial infection carry a 
zoonotic threat, therefore it is necessary to observe safety 
and personal hygiene measures when working with ani-
mals. In addition, it is needed to carry out periodic screen-
ing among the population with reproductive disorders 
and in occupational risk groups, periodic monitoring in 
livestock farms, to avoid the consuming the unpasteurized 
milk, and thermally unprocessed meat.
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INTRODUCTION
Children’s doctors of all specialties deal with the body of a 
child that has not yet fully formed, is dynamically changing 
and improving. As a result of these circumstances, more 
and more age-old anatomical and physiological features are 
revealed, which greatly affect the formation and course of all 
pathological processes in them. Both internal and external 
factors cause in the body of the child, in essence, reactions 
due to the state of their functional and morphological ma-
turity and the peculiarity of metabolic processes [1,2,3,4].

Recently, more and more attention is being paid to 
pregnancy disorders, hereditary diseases and birth defects 
that can be caused by chromosomal, gene and genomic 
mutations. It is believed that diseases with hereditary pre-
disposition occur mainly in individuals who have certain 
genetic disorders and who are realized under the influence 
of adverse factors. [2,5].

Chronic parenchimatic parotitis (CPP) in children, 
which account for 87,6% of all forms of chronic sialadenitis, 
is not an exception, which a professor Rybalov O.V. (1987) 
referred to the primary chronic lesion of the parotid gland, 
because it can be clinically manifest even immediately after 
the birth of a child. That is, it may be about the possibility 
of its heredity. For this disease there is a chronic course 
with frequent recurrence, which worsens the quality of life 

of the child and adds significant worries to the relatives, 
who have to spend time for treatment and money for 
medicines [6,7,8,9].

THE AIM
The aim of the study was to study the presence of abnor-
malities in the ante- and postnatal periods of development 
of children with chronic parenchimatic parotitis, which 
may affect its course.

MATERIALS AND METHODS
The reason for writing this work was the examination and 
treatment of 88 children with CPP from 2 months to 15 
years of age and a survey of their mothers who indicated 
the most important events related to pregnancy, childbirth 
and the type of breastfeeding. There were 52 boys and 36 
girls. The control group consisted of 50 mothers in whom 
pregnancy and childbirth proceeded physiologically with 
their children of the same age. The work was carried out 
in the conditions of the Poltava regional dispensary center 
for patients with pathology of salivary glands.

Depending on clinical manifestations, data of private and 
additional methods of research of patients were divided 
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into two groups – with active and inactive course. In chil-
dren with active course, the frequency of exacerbations 
ranged from 4 to 9 per year, and they were accompanied 
by pronounced manifestations of inflammatory reaction in 
the parotid glands and a significant deterioration of general 
health. The group with inactive course included persons 
in whom the exacerbation occurred 1 – 3 times a year and 
proceeded without pronounced clinical manifestations 
and a slight disturbance of the general condition. [2,5,9]

The scope of the studies included general examination 
methods (medical history, life, visual examination, palpa-
tion, determination of peripheral blood cellular composi-
tion and general urine analysis) and private (sialometry, 
sialography, cytological and microbiological examination 
of paratid secretion) [5,7].

Additional methods of examination and consultation of 
related specialists were used as needed. Medical-statistical 
processing of the obtained results was carried out.

RESULTS AND DISCUSSION
During the exacerbation of CPP, we examined 88 children, 
accounting for 8% of the total number of inpatients. Of 
these, 42 patients (47%) had an active disease course, and 
46 (53%) were inactive (Fig. 1). From the anamnesis of 
the disease, it was found that 13 children (15%) had 7 – 9 
exacerbations a year, 13 – (18%) had 5 – 6, 12 – (14%) had 
4, 21 – (24%) ) at 3, at 16 – (18%) at 2 and at 18 – once a 
year (11%).

The overwhelming number of patients (67 – 76%) turned 
for help in the first three days from the onset of symptoms 
of exacerbation in the parotid glands. In 39 cases (44%), 
they were referred for hospitalization with other diagnoses. 
The distribution of patients observed by age and activity is 
presented in the table. Most often, with initially diagnosed 
exacerbation in the parotid glands, relatives of children 
turned  with active flow in toddler and preschool age, with 
inactive in preschool and primary school. The occurrence 
of the first manifestations of the disease was observed in 48 
children (55%) in spring, in 32 – (36%) in autumn, and in 
8 children (9%) it was observed in other seasons.

Analysis of pregnancy data from mothers of the surveyed 
children showed that pathological disorders in them were 
much more common than in the control group and were 62 
cases (70%), against 5 – (20%), respectively. In the structure 
of pathology, anemia was the first place (23 cases – 37%), 
the second threat of pregnancy failure (16 cases – 26%), 
against 4 cases (8%) in the control group, the third place 
was occupied by nephropathy of pregnant women (12 cases 
– 19 %), against 2 – (4%), on the fourth – toxicosis of the 
first half of pregnancy (11 cases – 18%, against 2 – 4% in 
the comparison group)  (Table I). 

The disturbance of childbirth activity was noted in 23 
cases (26%), in the comparison group 4 – (8%). Hypoxia 
of newborns (21 cases – 48%) and weakness of childbirth 
activity (23 cases – 43%) were most frequently observed, 
which required delivery of maternity measures.

After the birth of the baby, signs of intrauterine hyp-

otrophy were detected in 33 observations (38%), versus 
4 – (8%). With a large body weight (more than 4 kg) of 
children were 21 – (24%), versus 6 – (12%).

32 children (36%) received natural feeding for the year, 
compared to 28 (56%) in the control group. The number of 
infants receiving mixed diets from the 1st and 6th months 
was equal to 15 (17% each) compared to 4 (8%) in the 
comparison group. There were 17 children (19%) against 
6 months of age (12%) and 24 months (27%), compared to 
8 – (16%) of them from month to month. More frequent 
cases of decreased lactation among mothers with com-
plicated pregnancy and childbirth (49 out of 88 – 56%) 
should be noted.

Among children who were in mixed and artificial feeding 
at the age of one month, 35 were often ill with 47 – (74%) 
versus 18 – (36%). Among children transferred to mixed 
and artificial feeding after 6 months, patients were often 
slightly less than 17 out of 47 – (36%) versus 14 – (28%) 
in the control group.

In 54 patients (61%), out of all 88, concomitant chronic 
diseases were revealed, which were distributed as follows: 
gastrointestinal tract of 13 children (24%), bronchopul-
monary system of 11 children (20%), ENT pathology 
revealed in 11 children (20%), genitourinary system in 10 
children (18%), cardiovascular system in 7 children (12%), 
skin disease was found in 2 children (4%), nervous system 
diseases in 1 person (2%). The number of concomitant 
chronic diseases was predominant in the group of patients 
with active course of CPP (32 children – 59%). While in the 
group with inactive course concomitant somatic pathology 
was detected in 22 children (41%).

We found that exacerbation of the chronic process in 
the parotid glands occurred in 33 patients (38%) against 
the background of SARS, in 19 – (22%) coincided with the 
course of acute tonsillitis, in 18 – (20%) occurred on the 
background of exacerbation of one of the above chronic 
diseases and in 9 – (10%) it was combined with herpetic 
stomatitis. In 11 children (12%) the presence of two no-
sological forms of somatic diseases was observed and in 
8 – (9%) external and internal provoking causal factors 
could not be determined.

At the time of treatment, during exacerbation of the 
chronic process in the software, patients complained of 
pain and swelling in the area of one gland (83 children 
– 94%) or two (5 children – 6%), with a slight restriction 
of mouth opening followed in 35 children (40% ). In 16 
patients (18%) headache, nausea, salty taste of mouth fluid 
were noted. The general condition and appetite worsened to 
a different extent in all children. Body temperature varied 
between 37 – 39˚С in 41 children (47%), while in the rest 
47 – (53%) it remained within the physiological norm.

On external examination, all patients had a swelling in 
the parotid-chewing area that went beyond the anatomical 
location of the gland (28 patients – 32%), was limited to the 
contours of the gland (38 patients – 43%), or its individual 
lobes (22 patients – 25% ).

A sufficient amount of turbid, foamy, viscous mouth fluid 
was identified in the oral cavity, and the oral mucosa had 
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pink color in 69 patients (78,4%). In patients with herpetic 
stomatitis and some children with SARS, the mucous mem-
brane was pasty and slightly hyperemic (17 patients – 19,3%).

The mucous membrane at the mouth of the excretory 
ducts of the glands involved in inflammation was swollen 
in all patients, hyperemic in 66 cases (75%), and in 37 
patients (42%) the mouth was radiated. When massaging 
the glands from the ducts, all patients were given a viscous 
secret with impurities of whitish flakes of different sizes in 
different amounts and purulent «plugs» (Fig. 2).

The clinical and laboratory characteristics of patients 
with chronic parenchimatic parotitis in remission period 
were examined on the basis of examination of the same 
group of children, which was formed during the treatment 
of exacerbation of inflammation in parotid glands. It was 
carried out 6 months after the last exacerbation.

In the survey of 88 children at this time, 63 – (71,6%) had 
no complaints. The examination and palpation of the parotid 
glands were within the normal range, were mild and painless. 
The other 25 patients (28,4%) complained of low-intensity 
pain, most commonly associated with food intake and pe-
riodic slight swelling of the affected glands. Examination of 
these children revealed a pronounced localized swelling of 
the soft tissues in the location of the parotid glands, which 
was due to the presence of infiltrative changes in separate 
lobes of the gland. In 65 children (74%) it was found out a 
slight increase in regional lymph nodes on the side of the 
parotid gland involved in chronic inflammation. The skin 
over their projection was unchanged and easily folded.

The oral mucosa had a pale pink color and was well mois-
turized in all patients, however, in 21 children (23,9%), the oral 
fluid was high in viscosity, foamy, and had a salty taste. The 

Table I.  Distribution of patients with chronic parenchimatic parotitis by age and disease activity

№ Age groups

The course of the disease and the number of patients

Active Inactive Total

Number % Number % Number %

1 Breast - from 1 month to a year 1 2 1 2 2 2

2 Nursery - from 1 to 3 years 11 26 6 13 17 19

3 Preschool - from 3 to 7 years 23 54 22 49 45 51

4 Junior school - from 7 to 12 years 7 17 15 33 22 25

5 The senior school - from 12 to 15 years 42 - 2 3 2 3

6 Total 42 100 46 100 88 100

Fig. 2. The appearance of secretions from the parotid gland of the patient 
M., 6 years old, ambulatory card № 32. Near the mouth of the excretory duct 
a “protein strand” is defined – the imprint of the main duct with impurities 
of pus. Diagnosis: exacerbation of chronic parenchimatic parotitis on the 
right, active course.

Fig. 1. Facial appearance of the patient D., 7 years old, ambulatory 
card № 45. A slight swelling of soft tissues in the area of anatomic 
projection of the parotid gland is determined. Diagnosis: 
exacerbation of chronic parenchimatic parotitis on the right, 
inactive.
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mucous membrane at the mouth of the excretory ducts of the 
affected glands was swollen in 33 children (37,5%), the crown 
of hyperemia around the mouth was determined in 19 patients 
(21,6%), and in 17 – (18,3%) the mouth remained gaping.

When massaging the glands from the ducts, 62 patients 
(70,5%) exhibited a viscous secret, 43 of them (69%) identified 
single small whitish flakes. The secret was transparent in 11 pa-
tients (12,5%) and was not received at all in 8 patients (9,1%).

CONCLUSIONS
Thus, in children with chronic parenchimatic parotitis, the 
presence of pathological conditions in their mothers during 
pregnancy exceeds the control indexes by 3,5 times, and the dis-
turbance of childbirth was observed more than 3,3 times, which 
required additional maternity measures. Only 36% of children 
were in natural feeding for a year, and among those who were 
mixed and artificially nourished, the number of sick people was 
2 times higher than in the comparison group. Exacerbation in 
software in 91% of children was triggered or coincided with acute 
infectious processes, or with exacerbation of chronic somatic 
diseases, which caused the clinical severity of their combined 
effect on the general condition and manifestations of inflam-
mation directly in the glands themselves. During the remission 
period, the explicit clinical data on the presence of the chronic 
process were not determined in 72% of the observations, but in 
the other 28%, a detailed in-depth examination revealed signs 
indicating a hidden course of inflammation in the parotid glands.

Prospects for further developments in this direction. 
Establishing cooperation with pediatricians and specialists 
in related profiles will reduce the frequency of exacerba-
tions of chronic parenchimatic parotitis and extend the 
remission period.
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INTRODUCTION
Bacterial infections during labour and the puerperium 
are among the leading causes of maternal morbidity and 
mortality worldwide [1, 2]. Postpartum endometritis is 
the most common infectious complications following 
childbirth and occurs in women from 1% to 30% [3-9]. 
This infection is more common after cesarean section than 
with vaginal delivery [10]. This is of particular concern as 
the number of Cesarean deliveries annually continues to 
rise and accounted for approximately 30% of all deliveries 
[11, 12]. Postpartum endometritis is also the major cause 
of prolonged hospital stay and comprise a large burden to 
health care system [9]. 

The epidemiology of postpartum endometritis is not well 
understood and remains underestimated because surveil-
lance systems are often limited to the acute care setting. 

Bacterial postpartum endometritis is a polymicrobial in-
fection usually involving two or three different organisms. 
It is often a mixed aerobic and anaerobic flora [3]. 

The resistance of bacteria to antibiotics increases and 
creates a therapeutic problem for doctors in the treatment 
of patients with postpartum endometritis. Guidelines en-
courage consideration of local bacterial resistance when 
prescribing antibiotics for postpartum infection treatment 
and prophylaxis [2, 3, 13, 14]. However, studies of postpar-
tum infections and antimicrobial resistance of responsible 
pathogens are scant.

To identify postpartum endometritis prevention targets 
and reduce thus disparities between countries, ongoing 
surveillance is necessary. However, the epidemiology 
of postpartum endometritis in Ukraine and associated 
treatment outcomes are not well studied. National network 
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ABSTRACT
The aim: To obtain the prevalence of postpartum endometritis women and antimicrobial resistance of responsible pathogens in Ukraine.
Materials and methods: We performed a retrospective multicenter cohort study. The study population consisted of all women who had a vaginal delivery or cesarean section 
in 14 Regional Women’s Hospitals of Ukraine. 
Results: Total 2460 of 25,344 patients were found to have postpartum endometritis, for an overall infection rate of 9.7%. The postpartum endometritis rates were 7.6% after 
vaginal delivery and 16.4% after cesarean section. Incidence of postpartum endometritis after cesarean section is affected mainly by the mode of delivery (scheduled caesarean 
deliveries (done before labor starts) – 13.8% and unscheduled caesarean deliveries (done after labor starts) – 22.5%. The predominant pathogens were: Escherichia coli (32.7%), 
Enterococcus faecalis (13.0%), Streptococcus spp. (12.1%), Klebsiella spp. (10.4%) and Enterobacter spp. (10%). Among the antimicrobial agents tested, the ertapenem, piperacillin/
tazobactam, and cefotaxim were the most consistently active in vitro against Enterobacteriaceae in both vaginal deliveries and after cesarean section infections. The overall 
proportion of extended spectrum beta-lactamase (ESBL) production among Enterobacteriaceae was 22.8% and of methicillin-resistance in Staphylococcus aureus (MRSA) 15.4%. 
Conclusions: Postpartum endometritis and antimicrobial resistance of responsible pathogens presents a significant burden to the hospital system. Postpartum infections 
surveillance is required in all women’s hospitals. This knowledge is essential to develop targeted strategies to reduce the incidence of postpartum infections.
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for the surveillance of antimicrobial resistance is not in 
Ukraine [15, 16]. 

Resources are severely limited in country, creating difficulties 
implementing surveillance and establishing effective measures 
for infection control and postpartum infection prevention. This 
knowledge is essential to develop targeted strategies to reduce 
the incidence of postpartum infections. However, efforts to 
improve infection control training and begin postpartum in-
fection surveillance have been underway. Previous reports of 
postpartum infection in Ukraine were limited.

THE AIM
The aim of this study was to obtain the first national 
estimates of the current prevalence rate of postpartum 
endometritis and antimicrobial resistance of responsible 
pathogens in Ukraine.

MATERIAL AND METHODS 

STUDY DESIGN AND SETTING 
A retrospective cohort study was based on surveillance 
data for Postpartum Endometritis and included all women’s 
admitted to the 14 regional (tertiary) women’s hospitals of 
Ukraine between January 1st, 2015 and December 31st, 
2017. These hospitals provide care to individuals living 
within its catchment area (total 4 147 586 women’s) and 
regularly take referrals from other (primary and second-
ary) hospitals. We have included women’s hospitals that 
are similar in terms of medical equipment, personnel, 
and laboratory facilities. The hospitals had 1450 beds. All 
participating hospitals were required to have at least one 
full-time infection-control professional, a clinical microbi-
ology laboratory with the capacity to process cultures. The 
follow-up of each patient was continued until discharge.

DEFINITION AND DATA COLLECTION 
In our study the CDC/NHSN (Centers for Disease Control 
and Prevention/National Healthcare Safety Network, Atlanta, 
Georgia, USA) definition of endometritis was used. Postpar-
tum endometritis as a healthcare-associated infection unless 
the amniotic fluid is infected at the time of admission or the 
patient was admitted more than 2 days after rupture of the 
membrane. (Day 1 = rupture day). Cesarean deliveries were 
classified as elective, urgent, or emergent by use of standard-
ized criteria by the operative team. A standard data collection 
form was created to extract demographic and clinical data, 
microbiology (isolated pathogens and their antibiograms) and 
outcome information from routine patient records

MICROBIOLOGICAL SAMPLING AND 
SUSCEPTIBILITY TESTING 
Uterine secretion samples were taken from women which 
clinical endometritis. Microbial isolates were identified 
using standard microbiological techniques, including 

automated microbiology testing (Vitek-2; bioMe´rieux, 
Marcy l’Etoile, France), and antibiotic susceptibility testing 
was performed by using the disk diffusion method (Kirby 
– Bauer antibiotic testing) according to the recommenda-
tions of the Clinical and Laboratory Standards Institute 
(CLSI) [17]. Strains showing inhibition zone diameters in 
the intermediate range were considered resistant. 

ETHICS
The Shupyk National Medical Academy of Postgraduate Edu-
cation (Kyiv, Ukraine) ethics committee approved the waiver 
of informed consent to participate in this study due to its 
retrospective design. All patient data were anonymised prior 
to the analysis. Ethical considerations including privacy of 
personal data were considered during all steps of the research.

STATISTICAL ANALYSIS 
The incidence of Endometritis was reported as the percent-
age of the total number of patients. The analysis of statistical 
data was performed using Excel (Microsoft Corp., Redmond, 
WA, USA). Results are expressed as median (range), mean 
standard deviation for continuous variables, and number 
and corresponding percentage for qualitative variables. The 
primary endpoint was the epidemiology of Endometritis, 
pathogens and their resistance to antibiotics. Comparisons 
were undertaken using Student’s t-test and Pearson’s chi-
squared test or Fisher’s exact test for categorical variables as 
appropriate. ’Statistical significance was defined as P<0.05.

RESULTS

PATIENT CHARACTERISTICS AND PREVALENCE 
OF POSTPARTUM ENDOMETRITIS 
The study population consisted of 25,344 women’s who un-
derwent 19,326 vaginal deliveries and 6,018 cesarean sections. 
Mean cohort age was 25.2 years (standard deviation (SD) 
5.5 years), 9811 (38.7%) were primiparous. During the study 
period (January 2015 and December 2017), 2460 of 25,344 
patients were found to have postpartum endometritis, for an 
overall infection rate of 9.7% [95% CI 9.5 – 9.9]. The post-
partum endometritis rates were 7.6% [95% CI 7.4 – 7.8] after 
vaginal delivery and 16.4% [95% CI 15.9 – 16.9] after cesarean 
section. Incidence of postpartum endometritis after cesarean 
section is affected mainly by the mode of delivery (scheduled 
caesarean deliveries (done before labor starts) – 13.8% [95% CI 
13.3 – 14.3] and unscheduled caesarean deliveries (done after 
labor starts) – 22.5% [95% CI 21.5 – 23.5]. Сharacteristics of a 
cohort of women’s admitted to the regional women’s hospitals of 
Ukraine for delivery or postpartum care are presented in Table I.

ANTIBIOTIC PROPHYLAXIS
Of 6018 cesarean delivery participants who underwent 
chart review, 5471 (90.9%) were prescribed combination 
ceftriaxone and metronidazole postpartum, though there 
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Table I. Сharacteristics of a cohort of women’s admitted to the regional women’s hospitals of Ukraine for delivery or postpartum care (2015-2017) (P<0.05). 

Characteristics Total cohort
(n=25344)

Postpartum 
endometritis 

(n=2460)

Prevalence 
of postpartum 
endometritis 

[95% CIb]

Age (years, mean, SDa) 25.2 22.6

Age category

<18 438 (1,7%) 118 (4.8%) 3.8 – 5.8

18-24 10868 (42,9%) 1257 (51.1%) 50.6 – 51.6

25-34 9304 (36,7%) 644 (26.2%) 25.7 – 26.7

35-44 3102 (12,2%) 313 (12.7%) 12.1 – 13.3

> 45 1632 (6,4%) 128 (5.2%) 4.7 – 5.8

Delivery mode

Vaginal deliveries 19326 (76,3%) 1473 (7.6%) 7.4 – 7.8

Cesarean section 6018 (23,7%) 987 (16.4%) 15.9 – 16.9

Scheduled caesarean deliveries 
(done before labor starts) 4211 (70,0%) 581 (13.8%) 13.3 – 14.3

Unscheduled caesarean deliveries 
(done after labor starts) 1807 (30,0%) 406 (22.5%) 21.5 – 23.5

Total 25344 (100%) 2460 (9.7%) 9.5 – 9.9
aCD – standard deviation
bCI – confidence interval

Table II. Bacterial pathogens detected in cases of postpartum endometritis in Ukrainian hospitals (2015-2017) (P < 0.05)

Types of microrganisms All pathogens
(n=4879)

Postpartum endometrits

Cesarean section
no. (%) of isolates

Vaginal deliveries
no. (%) of isolates

Aerobes 4417 (90.5%) 1189 (97.8%) 3228 (88.1%)

Gram-positive cocci 1458 (29.9%) 458 (37.7%) 1000 (27.3%)

Enterococcus faecalis 634 (13.0%) 222 (18.3%) 412 (11.2%)

Streptococcus spp. 588 (12.1%) 84 (6.9%) 504 (13.8%)

Staphylococcus aureus 236 (4.8%) 152 (12.5%) 84 (2.3%)

Gram-negative bacilli 2959 (60.6%) 731 (60.1%) 2228 (60.8%)

Escherichia coli 1594 (32.7%) 410 (33.7%) 1184 (32.3%)

Klebsiella spp. 506 (10.4%) 65 (5.3%) 441 (12.0%)

Enterobacter spp. 486 (10.0%) 92 (7.6%) 394 (10.8%)

Proteus mirabilis 188 (3.9%) 42 (3.5%) 146 (4.0%)

Pseudomonas aeruginosa 162 (3.3%) 106 (8.7%) 56 (1.5%)

Acinetibacter spp. 23 (0.5%) 16 (1.3%) 7 (0.2%)

Anaerobes 340 (7.0%) 25 (2.1%) 315 (8.6%)

Bacteroides spp. 224 (4.6%) 14 (1.2%) 210 (5.7%)

Clostridium spp. 74 (1.5%) 8 (0.7%) 66 (1.8%)

Other 42 (0.9%) 3 (0.2%) 39 (1.1%)

Fungi 122 (2.5%) 2 (0.2%) 120 (3.3%)

Candida albicans 95 (1.9%) 2 (0.2%) 93 (2.5%)

Other 27 (0.6%) 0 27 (0.7%)

Total 4879 1216 3663
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was little documentation of antibiotic receipt. Ceftriaxone 
and metronidazole was also prescribed for 1912/2460 
(77.7%) participants meeting criteria for postpartum 
infections. Another 249/2460 (10.1%) had no antibiotic 
prescription, and 299/2460 (12.2%) were prescribed al-
ternative antibiotic regimens. Overall, 5821/6018 (96.7%) 
women delivering by cesarean had a chart-documented 
prescription for β-lactam perisurgical antibiotic prophylax-
is, including 2183/2460 (88.7%) of participants with post-
partum infection. There were four in-hospitals maternal 
deaths, neither of which were due to infection. 

MICROORGANISMS CAUSING OF POSTPARTUM 
ENDOMETRITIS
A total of 4879 different bacterial strains were isolated from 2460 
women’s with postpartum endometritis. In the present study, 
5.7% samples did not show any microbial growth. Since these 
samples were taken from woumens showing clinical signs of 
endometritis, they cannot be bacteria-free. It is possible that the 
media/conditions used in the study were not favourable for the 
growth of micro-organisms present in these samples. 

Aerobic gram-negative bacilli make up 60.6% and 
29.9% gram-positive cocci from of all genital isolates. 

Table III. Antibiotic susceptibilities (% susceptible) of aerobic Gram- negative bacteria isolated from patients with endometritis after cesarean section 
(CS) and vaginal deliveries (VD) in Ukrainian woumen’s hospitals (2015-2017).

Antibiotic
Escherichia coli

(n=1594)
Klebsiella spp.

(n=506)
Enterobacter spp.

(n=486)
Proteus mirabilis

(n=188)
P.aeruginosa

(n=162)

VD CS VD CS VD CS VD CS VD CS

AMP 87.1 72.4 28.7 2.6 41.2 13.1 NT NT NT NT

SAM NT NT 68.7 0 38.1 23.1 NT NT NT NT

AMX 65.2 45.8 NT NT NT NT 71.4 50.1 NT NT

AMC 78.1 32.3 85.2 14.2 39.8 17.3 84.3 75.5 NT NT

TIC 69.9 48.2 NT NT 92.7 64.1 86.5 77.8 81.9 60.1

TZP 97.3 86.1 100 92.3 96.5 64.2 100 100 72.8 46.4

COL NT NT 100 97.0 100 95.7 NT NT 100 98.5

CXM 71.1 61.8 88.7 20.4 77.4 43.5 NT NT NT NT

CRO 74.2 68.7 78.9 22.6 65.9 40.9 NT NT NT NT

CTX 99.1 90.2 100 98.8 96.2 61.2 100 97.3 NT NT

CAZ 88.7 71.7 94.5 21.8 96 36.4 100 97.5 78.6 25.9

FEP 92.1 78.3 86.7 24.2 100 40.7 100 77.6 51.2 20.3

IPM 100 100 84.7 40.2 100 61.5 100 100 88.4 33.4

MEM NT NT NT NT NT NT NT NT 100 100

EPM 100 100 100 100 100 100 100 100 100 100

AMK 97.1 95.6 88.6 65.5 100 80.8 100 100 84.7 48.4

NET 100 100 72.1 50.0 88.1 76.7 NT NT 77.6 71.4

GEN 98.5 88.7 99.2 84.6 92.1 83.9 100 98.8 70.2 53.1

ATM NT NT NT NT NT NT NT NT 56.8 29.1

CIP 87.2 52.4 98.1 42.7 100 53.5 75 100 71.2 38.8

LVX 100 67.3 88.3 76.7 100 67 NT NT NT NT

MFX 54.2 45.8 46.3 25.2 87.4 35.7 NT NT NT NT

NOR 66.7 51.3 77.8 61.8 72.6 62.9 NT NT NT NT

FOS 100 98.7 92.6 88.2 100 94.9 NT NT 78.1 64.2

SXT 43.2 18.4 45.9 35.8 44.2 30.5 NT NT 100 97.2

CFP NT NT NT NT NT NT NT NT 33.8 26.8

Notes:
AMP, ampicillin; SAM, ampicillin/sulbactam; AMX, amoxicillin; AMC, amoxicillin/clavulanic acid; 
TIC, ticarcillin; TZP, piperacillin/tazobactam; COL, colistin; CXM, cefuroxime; CTX, cefotaxime; 
CRO, ceftriaxone; CAZ, ceftazidime; FEP, cefepime; IPM, imipenem; MEM, meropenem; 
EPM, ertapenem; AMK, amikacin; NET, netilmicin; GEN, gentamicin; ATM, aztreonam; 
CIP, ciprofloxacin; LVX, levofloxacin; MFX, moxifloxacin; NOR, norfloxacin; FOS, fosfomycin; 
CFP, cefoperazone, SXT, trimethroprim/sulfamethoxazole. 
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The predominant pathogens were: Escherichia coli 
(32.7%), Enterococcus faecalis 13.0%), Streptococcus 
spp. (12.1%), Klebsiella spp. (10.4%), Enterobacter spp. 
(10%), Staphylococcus aureus (4.8%), Proteus mirabilis 
(3.9%) and Pseudomonas aeruginosa (3.3%). The distri-
bution of the microorganisms differed according to the 
after cesarean section or after vaginal deliveries of the 
infection (Table II). 

In cesarean section patients, increased proportions of 
aerobic bacteria were observed with increased proportions 
of Staphylococcus aureus (12.5% vs. 2.3% in vaginal deliver-
ies patients; P < 0.01) and Pseudomonas aeruginosa strains 
(8.7% vs. 1.5% in vaginal deliveries patients; P < 0.01), and 
Enterococcus faecium (7.1% vs. 1.0% in vaginal deliveries 
patients; P < 0.02). Conversely, decreased proportions of 
Klebsiella spp. (5.3% vs. 12.0% in cesarean section patients, 

P < 0.05) and Streptococcus spp. were observed in cesare-
an section patients (6.9% vs. 13.8% in vaginal deliveries 
infection, P < 0.01) and Bacteroides spp. were observed in 
cesarean section patients (1.2% vs. 5.7% in vaginal deliv-
eries infection, P < 0.02). When taking into account prior 
antibiotic therapy, we did not observe any change in the 
type or proportion of the cultured organisms, whatever 
the type of infection. 

ANTIMICROBIAL RESISTANCE  
OF RESPONSIBLE PATHOGENS 
Among the antimicrobial agents tested, the carbapenems 
(ertapenem) and piperacillin/tazobactam, and cefotaxim 
were the most consistently active in vitro against Entero-
bacteriaceae in both vaginal deliveries and after cesarean 

Table IV. Antibiotic susceptibilities (% susceptible) of aerobic Gram-positive bacteria isolated from patients with endometritis after cesarean section 
(CS) and vaginal deliveries (VD) in Ukrainian woumen’s hospitals (2015-2017).

Antibiotic
Staphylococcus aureus

(n=236)
Streptococcus spp. 

(n=588)
Enterococcus faecalis  

(n=634)

VD CS VD CS VD CS

PEN 71.2 23.9 88.9 66.7 92.1 79.1

AMP 100 84.2 61.3 50.0 88.9 71.6

SAM 100 100 100 100 84.7 73.9

AMX 92.4 82.1 100 100 100 86.7

AMC NT NT NT NT 72.5 66.7

OXA 92.1 77.2 100 100 NT NT

CRO 63.4 58.6 66.4 58.6 NT NT

EPM 100 91.7 100 91.7 NT NT

TEC 100 75.3 NT NT 100 100

AMK 100 97.1 100 100 44.9 18.5

NET 84.5 77.4 100 100 88.7 55.2

GEN 100 88.7 100 14.4 71.0 37.1

CLI 79.9 88.9 79.9 60.1 62.1 50.1

LIN 77.5 69.8 NT NT NT NT

AZM 88.9 66.4 91.6 83.3 56.7 33.3

VAN 100 100 88.5 77.1 100 100

CIP NT NT 100 100 77.8 48.1

PEF 100 88.9 80.6 40.2 NT NT

MFX 86.3 85.6 96.7 88.9 67.8 33.3

LVX NT NT 98.2 95.3 81.1 68.1

CHL NT NT 88.9 74.4 NT NT

FOS 100 100 100 100 100 99.6

SXT NT NT 95.1 75.2 NT NT

LNZ NT NT 100 98.7 100 99.7

Notes:
NT, no tested; PEN, penicillin; AMP, ampicillin; SAM, ampicillin/sulbactam; AMC, amoxicillin/clavulanic acid; AMX, amoxicillin; OXA, oxacillin; CRO, 
ceftriaxone; EPM, ertapenem; TEC, teicoplanin; AMK, amikacin; NET, netilmicin; GEN, gentamicin; CLI, clindamycin; LIN, lincomycin; AZM, azithromycin; 
VAN, vancomycin; CIP, ciprofloxacin; MFX, moxifloxacin; PEF, pefloxacin; LVX, levofloxacin; CHL, chloramphenicol; FOS, fosfomycin; SXT, trimethoprim/
sulfamethoxazole; LNZ, linezolid.
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section infections (Table 3). The overall proportion of 
extended spectrum beta-lactamase (ESBL) production 
among Enterobacteriaceae was 22.8% and of methicil-
lin-resistance in S. aureus (MRSA) 15.4%. 

Against P. aeruginosa, the carbapenems (meropenem, 
ertapenem, imipenem), trimethroprim/sulfamethoxaz-
ole, amikacin and ticarcillin were the most active agents 
in vaginal deliveries infections, while meropenem, 
ertapenem, and trimethroprim/sulfamethoxazole were 
the most active agents in cesarean section infection cases 
(Table III). No vancomycin-resistance E. faecalis (VRE) 
strains were cultured. When taking into account the 
global activity against the Gram-positive bacteria, van-
comycin, teicoplanin, linezolid and fosfomycin, were the 
most consistently active in vitro in both vaginal deliveries 
and cesarean section infections, due to the strains of E. 
faecalis (Table IV).

DISCUSSION
To our knowledge, this is the first national postpartum 
infections surveillance multicenter study in Ukraine, 
which describes prevalence of postpartum endometritis 
and antimicrobial resistance of responsible pathogens in 
Ukrainian hospitals. This study, performed over a short 
period of time (2015-2017), investigated the epidemiology 
endometritis in a mixed group of patients with endometri-
tis after cesarean section and vaginal delivery infections. 
We assume that this descriptive study reflects ‘real-life’ 
conditions. The principal results of this study were a high 
incidence of postpartum endometritis, diversity of mi-
croorganisms isolated in cesarean section infections and 
decreased susceptibility among these strains. The results 
of antibiotic sensitivity test in our study indicated that he 
carbapenems (ertapenem) and piperacillin/tazobactam, 
and cefotaxim were the most consistently active in vitro 
against Enterobacteriaceae in both vaginal deliveries and 
after cesarean section infections. The overall proportion 
of extended spectrum beta-lactamase (ESBL) produc-
tion among Enterobacteriaceae was 22.8% and of MRSA 
strains 15.4%. Against P.aeruginosa, the carbapenems 
(meropenem, ertapenem, imipenem), rimethroprim/
sulfamethoxazole, amikacin and ticarcillin were the most 
active agents in vaginal deliveries infections, while mero-
penem, ertapenem, and trimethroprim/sulfamethoxazole 
were the most active agents in cesarean section infection 
cases. Against the Gram-positive bacteria, vancomycin, 
teicoplanin, linezolid and fosfomycin, were the most 
consistently active in vitro in both vaginal deliveries and 
cesarean section infections, due to the strains of E. faecalis. 

The estimates, postpartum endometritis occurs following 
1-3% of vaginal births [3] and up to 30% of caesarean sec-
tions [3-9]. In a Cochrane review [4], the mean incidence 
of postpartum endometritis following elective cesarean 
section was 7% and after non-elective or emergency oper-
ations was 30%. In our study 9.7% patients were found to 
have postpartum endometritis. The postpartum endome-
tritis rates were 7.6% after vaginal delivery and 16.4% after 

cesarean section. Incidence of postpartum endometritis 
after cesarean section is affected by the mode of delivery 
deliveries and amounted to 13.8% after the planned cesar-
ean section and 22.5% of unscheduled cesarean section.

According to the literature, the most common patho-
genic organisms associated with postpartum endometritis 
include Streptococcus spp., Staphylococcus spp. (S.aureus, 
S.epidermidis), Gram-negative bacteria such as E.coli, Kleb-
siella spp., and Proteus spp., Enterobacter spp., and finally, 
anaerobes such as Bacteroides spp. [3, 18]. In our study the 
bacterial spectrum observed in patients with postpartum 
endometritis matches the previous reports.

Antibiotics are always indicated for endometritis [3]. 
Cochrane reviews and recommendations from the World 
Health Organization (WHO) support a combination of 
clindamycin and gentamicin as the optimal first-line antibi-
otic treatment [2, 3]. In our study, resistance of responsible 
pathogens in Ukrainian hospitals to clindamycin and genta-
micin was 24.6% and 29.8%, respectively. Recommendations 
of Ukrainian Ministry of Health support a combination 
ceftriaxone and metronidazole for antibiotic treatment. 
During the study period, resistance to ceftriaxone was 36.4% 
(39.6% Gram-negative and 33.2% Gram-positive isolates). 
Therefore, the results of our study show that it is necessary 
to revise the recommendations for the use of clindamycin, 
gentamicin and ceftriaxone due to the high resistance of 
responsible pathogens of postpartum endometritis. Further 
research should address when and where antibiotic-resistant 
bacteria are acquired, infection outcomes, and local chal-
lenges in guideline implementation.

STRENGTHS AND LIMITATIONS 
Strengths of our study include the cohort design, capturing 
all women’s admitted to hospitals for delivery or post-
partum care within the study period, and near-complete 
microbiologic evaluation of clinical endometritis using a 
reliable microbiology laboratory. The limitations of this 
study include its retrospective design and conduct at a 
58.3% region (14 from 24) in Ukraine. The results may not 
be representative of other regions of Ukraine with different 
distributions of antimicrobial resistance of responsible 
pathogens of postpartum endometritis. However, there are 
no national surveillance data in Ukraine, which compelled 
us to rely entirely on data from the only existing national 
retrospective study of postpartum endometritis. This 
investigation provides valuable data as a first study for na-
tional surveillance of postpartum infections and potential 
comparison with data from other countries. 

CONCLUSION
Postpartum endometritis and antimicrobial resistance of 
responsible pathogens presents a significant burden to the 
Ukraine hospital system. Optimizing the management 
and empirical antimicrobial therapy may reduce the 
burden of postpartum endometritis, but prevention is 
the key element. Knowledge about local data of resistance 
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may contribute to limiting resistance and may have a 
significant role in designing effective antimicrobial stew-
ardship policies. Strategic planning and implementation 
of postpartum infections surveillance is required in all 
women’s hospitals. 
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INTRODUCTION
It is well known that paraauricular fistulas (PAF) can be dysen-
togenic or acquired pathology. According to the researchers, 
congenital PAF is the result of impaired formation of the 
auricle in embryogenesis, resulting from the non-fusion of the 
dorsal end of the first gill slit. Most often, such pathology, in 
25% of the observations having an inherited nature and trans-
mitted by recessive type, is already determined in newborn 
children and occurs, depending on the region, with a fre-
quency of 15,5 – 43,7 cases per 100,000 people [1,2,3,4,5,6,7].

Instead, acquired PAF is usually a complication of surgery 
or a prolonged purulent process in the parotid or masticatory 
area (otitis, mastoiditis, tonsillitis, etc.) [8,9,10,11,12].

THE AIM 
The purpose of the study is to determinew the incidence of PAF 
in children and to compare the results of their own experiences 
with regard to their clinical manifestations, treatment principles 
and morphological features with existing scientific data.

MATERIALS AND METHODS 
We have thoroughly analyzed fundamental scientific works 
and publications in periodicals on these issues.

The frequency of occurrence of PAF was determined 
at the outpatient reception staff of the Department of 
Pediatric Surgical Dentistry, with the subsequent referral 
of patients to the hospital. The final diagnosis was deter-
mined by summarizing the results of general clinical and 
additional examination methods. Surgical treatment was 
performed according to the classical principles, but the 
choice of access and the amount of surgical intervention 
depended on the individual topographic and anatomical 
features of the location of the fistula.

The staff of the Department of Pathological Anatomy 
with a section course on preparations made from postop-
erative material according to conventional methods [13], 
determined the microscopic structure of the PAF.

RESULTS AND DISCUSSION
According to scientists, during the 5th and 6th weeks of 
gestation I and II, the gill arches give rise to six ear buds 
that form around the first brachial cleft from which the 
external auditory canal develops. The tubercles, in turn, 
form the structures of the auricle: they assume that the I 
hump “gives” the kid, II – the leg of the curl, III – the other 
part of the curl, IV – the antitumor, V – the lower part of 
the curl and ear lobe [14,15].
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Therefore, PAF may result from incomplete fusion of the I 
tuberculosis, isolation of the ectodermal fold in the forma-
tion of the auricle, or impaired splicing of the first gill slit, 
which may be both sporadic cases and family inheritance 
with incomplete clinical manifestations [1,3,4,6,9,10,16].

In view of the above, it is quite clear that most of the 
PAFs were observed in infants (22 (88%) of the 25 cases). 
Usually they were one-sided (18 persons – 72%). In cases 
of bilateral fistulas, we do not determine the natural sym-
metry of their anatomical location.

It was found out that in 10 cases (40%) of PAF were 
hereditary. Only 8 children (32%) were diagnosed with 
congenital PAF in the maternity ward immediately after 
delivery, and this was in cases with clear clinical signs and 
the location of fistulas in front of the goat ear. In the other 
17 patients (68%), the pathology was clinically in no way 
manifested, and the presence of a “crater” at the fistula exit 
point did not disturb either the child or her relatives, but 
was an accidental finding during a regular examination 
at a pediatrician or surgeon. At the same time, attentive 
parents observed periodic isolation in a small amount of 
transparent or white mass of secretions, which, for the 
most part, was preceded by acute catarrh of the upper re-
spiratory tract, but they were not interested in the “speck” 
from which these secretions were.

In the objective examination, the ears of the auricle and 
upwards of the curl (however, there were cases of other lo-
cation in the para-auricular area) were often found to have 
a point hole of the fistula mouth no larger than 1 mm in 
diameter. In 19 cases (76%) in the period of exacerbation, 
a thick mucus, serous mucous secretion or white mushy 
mass was released from the exacerbation period, which in 
some cases led to maceration of adjacent skin (Fig. 1, 2).

Researchers note that poor development or presence 
of blockage in the course of fistula in some cases does 
not allow to determine the external opening of the PAF 
immediately after birth (Fig. 1b), and after infection and 
inflammation of the fistulas, the exit hole is formed natu-
rally or artificially [2,3,7,17].

There are two types of PAF. The first is a duplication of 
the cartilaginous part of the external auditory canal and 
opens in the pre- or retroauricular areas, and the second 
type is often combined with defects in the development 
of the ear, being a duplicate of the entire external auditory 
canal. It is with the second type on one (inner) side that the 
opening can open near the tympanic membrane, and on 
the other is located at the bottom of the external auditory 
canal or in the area of the cheek, the angle of the lower jaw, 
the upper (above the hyoid bone) of the neck. Sometimes 
PAF is combined with sensoneural deafness and is an in-
tegral part of the autosomal dominant bronchio-oto-renal 
syndrome [1,4,6,10,16].

Sensing a thin polyethylene catheter, we have always 
identified a thin tortuous course of various sizes from 0,5 
to 3-4 cm long. However, other researchers have found 
longer fistulous passages that open into the mouth, neck, 
or middle ear, and mention fistula with a canal width of 1 
cm or more [10].

Infectious agents penetrating directly into the fistula may 
cause inflammation, which was observed in 19 patients 
(76%). In such cases, deterioration of patients’ general 
well-being, fever, tenderness, and other common signs of 
acute inflammatory diseases were determined, and pus 
was excreted from the fistula. The expressiveness of these 
manifestations was individual and dependent on many 
factors. Parents noted that similar phenomena in children 
from time to time have repeatedly occurred before, but did 
not bite without medical intervention. The frequency of de-
velopment of inflammatory processes in different patients 
probably depended on the virulence of the microflora, the 
state of immunity of the patient and the anatomical features 
of the structure and size of the fistula.

We observed 1 patient (4%) with acquired PAF, howev-
er, like other researchers, we note that their appearance 
is preceded by compaction, swelling, and formation of 
tubercles near the surface of the scar formed after the sur-
gical wound, with redness and soreness in the area of the 
suture. against the background of fever, and then a small 
amount of purulent exudate begins to emerge. In addition, 
with purulent chronic otitis, especially on the background 
of an unsanitary oral cavity, fistula of the bone capsule of 
the labyrinth can also be formed [2,7,9,12].

In our case, acquired PAF occurred 1 year after surgery 
to remove the parotid cyst (judging by the content of the 
extract from the medical history, which had no patho-
histological confirmation). Unfortunately, we could not 
find out the exact issue because the patient was operated 
on in another clinic. In our opinion, this was a diagnostic 
error, and we dealt with relapse after incomplete removal 
of the fistula.

All children with the PAF who were treated at the clinic 
of the Department of Pediatric Surgical Dentistry under 
general anesthesia underwent surgical intervention to 
remove fistulous passages, which is the main method of 
treatment of this pathology. To determine the localization 
and distribution of fistula, a solution of diamond green 
or methylene blue was introduced into its outer opening 
immediately before surgery.

The fistula canal was removed with obligatory resection 
of the adjacent cartilage. The edges of the skin incision were 
mobilized, the wound was sutured in layers and drained 
with a rubber graduate, which was removed a day. The skin 
was sutured with a knotted suture as close as possible to the 
edge, which provided a further satisfactory cosmetic result.

In 1 case (4%) after completely successful removal of PAF 
in the child in the postoperative period, a hypertrophic scar 
was formed, which did not undergo medical and physio-
therapy leveling during 3-year dynamic observation (Fig. 3).

Paraauricular fistulas extend near the facial nerve, so 
surgery should be performed with utmost care. However, 
it should be remembered that short fistulas are fairly easy 
to cut in full, and long ones, which sometimes are quite 
curved, having a considerable length, need more careful 
and painstaking removal at full length.

Residues can cause recurrence of the pathology, which, 
according to Prasad et al (1990), reaches 42%, and the scars 



Pavlo I. Tkachenko et al. 

1186

that occur in the case of unsuccessful surgery, mask the 
tissues of the fistula, complicating its complete removal in 
the future. To prevent this, prior to surgery, it is advisable 
to conduct a fistulograph to accurately determine the depth 
and branching of the stroke to determine the optimal 
variant of its excision.

In 6 cases (24%), when PAFs were small, shallow, and 
not prone to inflammation, that is, they did not disturb the 

child, we did not perform any active intervention, limited 
only to dynamic observation.

For the purpose of elimination of inflammatory effects 
antibacterial, anti-inflammatory, symptomatic and local 
therapy – instillation into the fistula canal of antiseptic 
and antibacterial drugs was prescribed.

Against the background of acute inflammation, we did 
not perform radical surgery, limited, if it is necessary, by 

Fig. 1. (a,b,c) The appearance of PAF of different anatomical localization in children.

Fig. 2. The appearance (a-c) of PAF and macropreparation obtained after its removal (d, e).

A

A

B

B

D

C

C

E



CLINICAL-MORPHOLOGICAL CHARACTERISTICS AND PECULIARITIES OF TREATMENT OF PARAURURICULAR...

1187

opening the abscess and eliminating its contents, followed 
by classic management of the purulent wound. After such 
treatment, usually the fistula was closed and a period of 
1 month after the knocking out of the phenomena of in-
flammation, they underwent surgical removal. It should be 
noted that in 3 patients (12%) fistulas functioned almost 
constantly without a significant period of remission, so 
they had to be operated immediately after elimination of 
manifestations of acute inflammation. Unfortunately, 2 of 
them (66.7%) had recurrence again, accounting for 8% of 
the total number of patients.

After excision, all surgical material was sent for morpho-
logical examination, which revealed that the congenital 
PAF is a formed channel in the ear region (Fig. 2d, e), often 
intimately associated with the epidermis and cartilage, with 
the classical structure [17]. (Fig. 4, 5).

The fistula wall was formed by a dense fibrous con-
nective tissue with a moderate number of cellular ele-
ments and a well-developed fibrillar component and the 

presence, in most observations, of underdeveloped skin 
derivatives.

Among the connective tissue cells, mature fibroblasts 
prevailed in quantitative terms, sometimes grouping of 
lymphocytes and plasma cells, mainly located directly 
below the epithelial lining, were found. The presence of 
the latter indirectly indicates the presence of a long-lasting 
inflammatory process.

The epithelial lining was mostly formed by a multi-
layered flat, uncured epithelium with relatively clear 
stratification into separate layers, the cells of which 
had characteristic morphological features. Less often 
the fistula canal was lined by a multilayered cylindrical 
epithelium.

It is the presence of the described epithelial lining against 
the backdrop of constant support of the inflammatory 
process make it impossible to cure fistula even in the case 
of multicomponent conservative treatment [18].

CONCLUSIONS
Congenital forms of paraauricular fistulas in children are 
mainly diagnosed immediately after birth and during the 
first year of life. Due to the topographic-anatomical local-
ization and peculiarities of clinical manifestations, they 
may be considered for other pathology with the treatment 
of doctors of different profiles already at the stage of pro-
nounced inflammatory phenomena. In this regard, surgical 
treatment does not always achieve the desired results, 
requiring recurrent surgery for recurrence.

Unfortunately, there are no preventive measures of 
congenital PAF as a consequence of disorders of indi-
vidual chains of embryogenesis. Instead, recurrence can 
be prevented by extensive use of additional examination 
methods and diagnostic procedures before surgery and 
careful wound control during surgical procedures.

Fig. 5. The structure of the wall of the PAF. Micropreparation. Hematoxylin-
eosin staining. About. 10x, Approx. 10x.
1 – skin derivatives;
2 – blood vessels;
3 – multilayered flat non-healing epithelium;
4 – cavity of the fistula.

Fig. 3. The appearance of the hypertrophic scar formed in the postoperative 
period after removal of PAF in the child.

Fig. 4. General plan of the structure of the PAF. Micropreparation. 
Hematoxylin-eosinstaining. About. 4x, approx. 10x.
1 – fistula course;
2 – epithelial lining;
3 – coarse fibrous connective tissue;
4 – cartilage.
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PERESPECTIVES FOR FURTHER RESEARCH
The above mentioned material can be the basis for further 
in-depth scientific and practical studies on the study of 
immunohistochemical features of paraauricular fistulas 
in order to determine their role in the clinical course, 
to determine  individual features and to choose rational 
options for surgical access.
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INTRODUCTION
An expert assessment of bodily injuries severity to victims 
with mechanical trauma of lower extremities and an uncom-
plicated post-traumatic period usually is confined to primary 
forensic examination. However, in cases when there is a de-
velopment of post-traumatic arthrosis and/or post-traumatic 
contractures of the joints, delayed consolidation or non-fu-
sion of bone fragments with the nearthroses formation and 
a persistent limitation of the bearing and walking functions, 
an additional forensic medical examination is carried out to 
determine the disability degree of victims according to the 
outcome of a mechanical injury. In addition, the tasks of 
commission examinations are often to establish the fact and 
mechanism of causing bodily harm, their causal relationship 
with the circumstances of the injury. Given the fact that the 
main cause of fractures of the long bones of the lower extrem-
ities is a road traffic injury, in some cases, there is a need for a 
forensic technician commission examination. This situation 
leads to a prolongation of the investigation period. This sit-
uation does not contribute to the principles of inevitability 
of the criminal process and, in a certain way, it violates the 
interests of the victims. It should be noted that the nature and 

frequency of the reasons for the appointment of commission 
examinations in cases of the lower extremities’ mechanical 
injury have not been studied, although such data are necessary 
to improve the forensic medical and expert assessment of the 
severity of bodily injuries in this category of victims.

THE AIM    
Aim of the study – to study the structure of lower extrem-
ities’ mechanical injuries and the reasons for an additional 
(commission) forensic medical examination appointment, 
according to a retrospective analysis.

MATERIALS AND METHODS
Study material – 116 reports of additional (commission) 
forensic medical examinations of victims with mechanical 
trauma to lower extremities. In all cases, an expert assess-
ment was carried out at the Kharkov Regional Bureau of 
Forensic Medical Examination (KRBFME). Reports of 
forensic medical commission examination were selected 
by random sampling, for the period February – June 2018. 
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ABSTRACT
The aim:  To study the structure of lower extremities’ mechanical injuries and the reasons for an additional (commission) forensic medical examination appointment, according 
to a retrospective analysis. 
Materials and methods: research protocols were116 reports of additional (commission) forensic medical examinations of victims with mechanical trauma to lower extremities; 
research methods – retrospective analysis, statistical method. Reports of forensic medical commission examination were selected by random sampling, for the period February 
– June 2018. 
Results: As a result of a retrospective analysis of commission (additional) forensic medical examination, the prevalence of road traffic injuries (109; 94.0% cases) in mechanical 
injuries of the lower extremities was established. Domestic (5; 4.2%), work (1; 0.9%) and sports (1; 0.9%) injuries were also indicated It was found that to establish the degree 
of permanent disability loss according to the outcome of fractures of the femur and shin bones, commission examinations were appointed in 24.1% of cases. The main reason 
for the commission examinations appointment was to establish the bodily injuries presence (6.9%), as well as to establish the bodily injuries presence and their severity (62.9%) 
in cases of road traffic injury (lethal and non-lethal). 
Conclusions: The use of commission forensic medical examination is mainly related to the criminal law criteria of the preliminary investigation stage. The reason for conducting 
commission examinations on medical criteria is to establish the outcome of a fracture of the lower limb.
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Criteria for the inclusion were forensic medical exam-
inations’ reports with: (I) victims with isolated mechanical 
trauma of lower extremities; (II) polytrauma (multiple and 
combined injuries), in which mechanical injury to the lower 
extremities was the dominant damage; (III) polytrauma in 
which mechanical trauma to the lower extremities was not a 
dominant injury. The study included polytrauma with both 
fatal and non-fatal outcomes.  

Exclusion criteria were primary forensic medical examina-
tions’ reports with: mechanical trauma to the lower extrem-
ities; reports of forensic medical examinations with thermal, 
chemical trauma, barotrauma, electric trauma, as well as 
combined lower limb trauma 

There was a prevalence of males (100 males; 86.2%), the men 
to women ratio was 6.25:1. The average age of the victims was 
42.3 ± 11.2 years (10 – 78 years).   

Research methods – retrospective analysis, statistical method.
When conducting a retrospective analysis, the mechanism, 

nature and location of the injury, as well as the reasons for the 
forensic medical commission examinations, were investigated.  

Data processing performed using descriptive statistics.

RESULTS
As for circumstances of mechanical injuries of the lower 
extremities, road traffic injuries prevailed – 109 (94.0%) 

cases. Domestic (5; 4.2%), work (1; 0.9%) and sports (1; 
0.9%) injuries were also indicated (Table 1).

The gender distribution and average age of victims of 
road traffic injuries and domestic injuries differed from 
similar indicators for the whole group of 116 victims. For 
the group of road traffic injuries, the men/women ratio 
reached 7.38:1; in the group of domestic injuries – 1.5:1; 
as a whole for the group of all victims – 6.25:1. The average 
age in the study groups was 39.7 ± 12.8 years; 46.3 ± 8.5 
years and 42.3 ± 11.2 years, respectively (Table I).

A study of the structure of mechanical injuries of the 
lower extremities of victims of road traffic injuries made 
it possible to establish the following (the total number of 
victims in this group, 109 people, was taken as 100%). 
Isolated fractures of the femur (3 cases; 2.8%) and lower 
leg bones (12 cases; 11.0%), which were not life-threaten-
ing, were found mainly among pedestrians when they hit 
a car at a relatively low speed (in the streets near houses). 
A collision of a car with a pedestrian, as well as a collision 
of vehicles on highways, were usually accompanied by 
polytrauma (multiple skeleton fractures – in 13 cases; 
11.9%, combined damage – in 81 cases; 74.3%) with a fatal 
outcome in 40 cases (36.7%), mainly pedestrians (23 cases; 
21.1%) and drivers (14 cases; 12.8%). The dominant injuries 
that led to the death were injuries to head, chest, abdomen, 
pelvic organs, which were accompanied by bleeding with 
the development of terminal stages of traumatic shock. 
Drivers had almost the same frequency with hip fractures 
(11 cases; 10.1%) and bone fractures in both segments 
(thigh and lower leg) – 13 cases; 11.9%. Pedestrian trauma 
was featuring fractures of the femur in combination with 
lower leg bones’ fractures. Passengers of motor vehicles 
more often had fractures of the femur (7 cases; 6.4%). For 
multiple skeletal bone fractures, dominant fractures of the 
femur and lower leg in pedestrians were characteristic (9 
cases; 8.3%) – Table. II. 

A study of the reasons for the appointment of forensic 
medical commission examinations made it possible to 
establish the following: the assessment of the permanent 
disability degree was based on the outcome of a mechan-
ical injury of the lower extremities was carried out in 
28 cases (24.1%) of road traffic injury, which were not 
life-threatening, and in a single observation (0.9%) – of a 
work injury. Unsatisfactory outcomes of lower extremities 
long bones’ fractures in 15 cases (12.9%) were associated 
with the nature of trauma, as the intra- and periarticular 
fractures of the acetabulum, femur and tibia, which lead to 
the development of post-traumatic arthrosis of an injured 
joint, often with persistent post-traumatic contracture. 
Unsatisfactory outcomes of femur and lower leg bones’ 
fractures (13 cases; 11.2%), as well as pelvic fractures with 
rupture of pubic joint during combined road traffic injury 
(1 case; 0.9%) were associated with iatrogenic errors in 
choosing the method of osteosynthesis, the development 
of complications in the short period after surgery and 
inadequate rehabilitation period (table. III).

Most often, forensic medical commission examinations 
were associated with the establishment of the bodily injury 

Table I. Distribution of victims due to mechanical injuries of the lower 
extremities, gender and age

Parameters
Number of victims

(n = 116)

abs. %

Road traffic injuries 109 94,0

Gender

- male 96 82,8

- female 13 11,2

Average age                                              39,7 ± 12,8 y/o

Domestic injuries 5 4,2

Gender 

- male 3 2.6

- female 2 1.6

Average age                                              46,3 ± 8,5 y/o

Work injuries 1 0,9

Gender

- male 1 0,9

- female - 0,0

Age                                              38 y/o

Sports injuries 1 0,9

Gender

- male - 0,0

- female 1 0,9

Age                                              29 y/o
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presence (8; 6.9%), as well as with the bodily injury pres-
ence and severity establishment (73; 62.9%) – table. 3. In 20 
(17.2%) cases, additional forensic technical examinations 
were required. 

Commission examinations were appointed on average in 
3.5 ± 0.3 months in cases with fatal outcomes of road traffic 
accidents and on average in 2.7 ± 0.8 months in cases with 
non-fatal outcomes; the duration of examinations reached 
2.4 ± 0.5 months, and 4.0 ± 1.0 months respectively. When 
appointing forensic medical commission examination, 
questions that were clarified at the preliminary investiga-
tion stage arose while examining the scene of an accident, 
examining the corpses of people who died as a result of 
car accidents, examining victims, as well as examining 
material evidence (in particular, clothing and vehicles in 
traffic accidents). When conducting these commission 
examinations, forensic medical experts were not provided 
with all the necessary information and material evidence. 
That did not allow to clarify a number of issues regarding 
the features and location of traces and injuries on the body 
and clothing; prescription of injuries and their intravital 
or post-mortem origin; damage formation mechanism 
(shock, concussion, compression, friction); time of occur-

rence of damage; places of traumatic force application and 
direction of the force.

DISCUSSION
To date, traffic accidents injuries continue to be one of the 
most important medical, social and economic problems in 
the world. According to WHO, although mortality rates 
relative to the world’s population have been stabilized in 
recent years, deaths from road traffic injuries continue to 
rise, amounting to 1.35 million deaths per year, and accidents 
are the leading cause of death for children and young people 
(5-29 years old) [1]. In Ukraine, in 2019, 160,675 accidents 
occurred, which amounted to an average of 440 accidents 
per day. During these accidents, 3,454 people died (10 people 
per day) and 32,736 people (90 people per day) were injured. 
Compared to 2018, there is a slight increase in all indicators: 
the total number of accidents increased by 7.0% (150 120 
accidents), the number of accidents per day – by 7.3% (411 
accidents); the number of deaths – by 3.1% (3350 people) 
and the number of injured – by 6.0% (30884 people) [2]. 

A WHO report (2018) also noted a different mortality 
rate among different groups of road users. Globally, pe-

Table II. Structure of mechanical injuries of the lower extremities of victims of road traffic injuries

Parameters
Vehicle drivers Vehicle passengers Pedestrians

Total
Male Female Male Female Male Female

Isolated fractures of the femur

- proximal part - - - - 1 
(0.9%)

1 
(0.9%)

2
(1.8%)

- diaphysis (upper third) - - 1 
(0.9%) - - - 1 

(0.9%)

Isolated shin bones’ fractures - - - - 9
(8.3%)

3
(2.8%)

12
(11.0%)

Polytrauma

- multiple fractures with a prevailing hip fracture 1 
(0.9%) - - - 2

(1.8%) - 3
(2.8%)

- multiple fractures with a prevailing hip fracture and 
leg fractures - - 1 

(0.9%) - 6
(5.5%)

3
(2.8%)

10
(9.2%)

- combined injuries with a prevailing hip fracture 4
(3.7%) - 6

(5.5%)
1 

(0.9%)
2

(1.8%) - 13
(11.9%)

- combined injuries with non-prevailing hip fracture 7
(6.4%) - - - 2

(1.8%)
9

(8.3%)

- combined injuries with non-prevailing hip fracture 
and leg fractures

11 
(10.1%)

2
(1.8%)

3
(2.8%) - 39

(35,8%)
4

(3.7%)
59

(54,1%)

Total 23
(21.1%)

2
(1.8%)

11 
(10.1%)

1 
(0.9%)

61
(56.0%)

11 
(10.1%)

109 
(100%)

Outcomes

- fatal outcome 12 
(11.0%)

2
(1.8%)

3
(2.8%) - 19

(17.4%)
4

(3.7%)
40

(36.7%)

- non-lethal outcome 11 
(10.1%) - 8

(7.3%)
1 

(0.9%)
42

(38.5%)
7

(6.4%)
69

(63.3%)

Total 23
(21.1%)

2
(1.8%)

11 
(10.1%)

1 
(0.9%)

61
(56.0%)

11 
(10.1%)

109 
(100%)
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destrians and cyclists account for 26% of all road accident 
deaths, with 44% in Africa and 36% in the Eastern Medi-
terranean. Motorcyclists and their passengers account for 
28% of all deaths due to road accidents, but in some regions 
this figure is higher – for example, in Southeast Asia it is 
43%, and in the Western Pacific – 36% [WHO]. In the 
study of Lastovetsky A.G. et al. it is noted that against the 
general background of an increase in the absolute values ​​
of the number of accidents involving pedestrians, a steady 
decrease in the proportion of this accident type, from the 
total, from 48.6% in 2001 to 30% in 2011 is observed, 
however, the severity of the consequences of accidents for 
pedestrians remains the same. The proportion of accidents 
caused by pedestrians in the total number of accidents 
decreased from 30.2% to 12.8% and is characterized by a 
decrease in the number of dead pedestrians [3]. 

One of the characteristic injuries of pedestrians in a 
collision with a car is bumper fractures of the femur or 
lower leg bones resulting from the contact of the lower 
extremities with the bumper of the car. At the same time, 
the nature of morphological disorders in the tissues of the 
lower extremities depends on the speed (and, accordingly, 
kinetic energy) of the moving car. Given the low speed of 
the vehicle and the lack of support of the lower limb that 
is in contact with it, a bumper fracture does not occur (up 
to 10% of cases) [4]. With an increase in vehicle speed over 
60-70 km/h, a transverse fracture is formed by the shifting 

mechanism [4]. The direction of the bending of the bone 
indicates the direction of the traumatic force.

The degree of injury to drivers and passengers of a vehi-
cle depends on the collision mechanism (frontal, side, rear 
collisions, rollovers, collisions with turning the vehicle in a 
horizontal axis), size and type of vehicle. Smaller cars are able 
to absorb less kinetic energy, so if they are involved in an 
accident, more severe damage occurs and a higher mortality 
rate is noted. If trucks and sports cars participate in acci-
dents, more accidents occur with only one participant [5].

Due to the design features of modern cars aimed at 
absorbing and dissipating kinetic energy in a collision of 
vehicles (energy-absorbing steering columns, seat belts, air-
bags), a decrease in the frequency of deaths among drivers 
and passengers to 38% [6,7]. Fastening seatbelts in people 
sitting in the front seats reduces the risk of fatal injuries by 
45% and non-lethal polytrauma by 50%. At the same time, 
with high kinetic energy of collision between the driver and 
the passenger in the front seat, complicated injuries of the 
cervical spine due to whiplash injury, damage to internal 
organs, clavicle fractures (in the place of fastening the seat 
belt) are possible [8,9].

CONCLUSIONS
A retrospective analysis of the forensic medical examina-
tions of victims with lower extremities’ mechanical injuries 

Table III. Reasons for the appointment of forensic medical examinations for victims with mechanical trauma to the lower extremities

Parameters
Road traffic 

injuries  
(n = 109)

Domestic 
injury  
(n = 5)

Work  
injury  
(n = 1)

Sports 
injury
(n = 1)

Total
(n = 116)

Adverse outcome of mechanical injury

- incorrectly fused fractures of the ileum, pubic and ischial 
bones, non-fused gap with divergence of the pubic joint

1
0.9% - - - 1

0.9%

- post-traumatic arthrosis and hip contracture 6
5.2% - 1

0.9% - 7
6.0%

- nonfused femoral fracture 2
1.6% - - - 2

1.6%

- abnormally fused fracture with deformation and 
shortening of the femur

5
4.2% - - - 5

4.2%

- post-traumatic arthrosis with knee contracture 6
5.2% - - - 6

5.2%

- nonfused fracture of the tibia 4
3.4% - - - 4

3.4%

- incorrectly fused fracture with deformation and 
shortening of the tibia

5
4.2% - - - 5

4.2%

Establishment of the fact of bodily injury 8
6.9% - - - 8

6.9%

Establishment of the fact of causing and the severity of 
bodily harm

73
62.9%

1
0.9% - - 74

63.8%

Disagreement with the results of the primary forensic 
medical examination - 4

3.4% - 1
0.9

5
4.2%

Total 109
94.0%

5
4.2%

1
0.9%

1
0.9%

116
100,0%
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showed that the need for an additional expert assessment 
of injuries’ severity arises in cases of adverse outcomes of 
fractures of the femur and lower leg bones due to road 
traffic injury (24.1%). The main reason for the commission 
examinations appointment was to establish the bodily 
injuries presence (6.9%), as well as to establish the bodily 
injuries presence and their severity (62.9%) in cases of 
road traffic injury (lethal and non-lethal). The lack of an 
appropriate investigator ordinance at the preliminary in-
vestigation stage did not allow experts to conduct the initial 
forensic medical examination in the needed volume and to 
give a full expert opinion on the results of the commission 
examination.  
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ІNTRODUCTION
In order for the assessing of the health status of female 
athletes and the prediction of their reproductive capacity, 
it is important to analyse the morpho-functional parame-
ters of female sex organs. Modern women’s sport is char-
acterized by a considerable intensity of physical activity, 
which have various effects on different organs and systems 
[1]. Sports acrobatics is marked by a whole set of exoge-
nous factors that have a complex effect on the female body. 
First of all, to general sports groups children come in 5-6 
years, in 7-8 year girls start their trainings in the groups of 
sports specialization. Secondly, trainings are as intensive 
physical activity, aimed at developing of flexibility, speed, 
and strength. Thirdly, girls have a special pecularities in 
diet with severe restrictions on food and water. Therefore, 
acrobats form a specific social-demographic group of the 

population, which requires constant medical control at 
pre-, pubertal and post-pubertal age [2]. The ontogenetic 
approach in studying of the features of the organism is 
based on the fact that within one calendar age there are 
individuals with different morpho-functional level of 
development [3]. This, first of all, is relevant for female 
athletes. Indicators of their biological age are the main 
criteria for assessing the condition of the whole organism 
[4, 5]. Among the large number of methods for assessing 
biological age, the most commonly used are the stages 
of development of secondary sexual characteristics [6].

It should be noted that there are few notes regarding 
the morphological evolution of female sex organs. We 
have found publications concerning changes in the uterus 
and ovaries under the influence of intense loads during 
different puberty periods [7, 8, 9, 10].
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ABSTRACT
Іntroduction: The absence of diagnostic of the female sex organs in time can lead to serious disoders of the female athletes’ reproductive system. There is few information in 
the literature about morphological evolution of the female sex organs, in particular, the uterus under the influence of sports.
The aim: To determine the peculiarities of linear sonographic dimensions of the uterus, its position and shape in the acrobats of the Ukrainian ethnic group of high level of 
sportsmanship in different periods of puberty.
Materials and methods: 122 acrobats of high level of sportsmanship and 126 girls who have not played sports were examined. The girls’ passport age was between 8 and 21 
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Internal sex organs of all girls were examined by ultrasound diagnostic system of expert class Voluson 730 Pro (ATL, Austria) using a convex sensor RAB2-5L. The uterus was 
examined by the following program: determined its position and shape and 3 linear dimensions (length, width and thickness). The analysis of the obtained results was carried 
out in the licensed package Statistica 5.5 using nonparametric methods of estimation of indicators.
Results: The monitoring of the growth and development of the uterus in different ontogenetic periods in acrobats and women who are not involved in sports was analysed. 
We found, that the length of the uterus at all stages of puberty in acrobats was significantly less than in the girls of the control group. The width of the uterus was statistically 
significantly smaller in female athletes in the pre- and post-pubertal periods, and in puberty. The thickness of the uterus under the influence of acrobatic sports activity does 
not undergo significant changes in all periods of ontogeny.
Conclusions: Features of competitive activity in sports acrobatics as well as the result of sports selection lead to the delay of sexual development and, as a consequence, to the 
retardation of development of the uterus in all periods of puberty.
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THE AIM
To determine the peculiarities of linear sonographic 
dimensions of the uterus, its position and shape in the 
acrobats of the Ukrainian ethnic group of high level of 
sportsmanship in different periods of puberty.

MATERIALS AND METHODS 
Based on the Research Center of the National Pirogov Me-
morial Medical University,we conducted an examination of 
122 acrobats of high level of sportsmanship, among them 
the first adult rank had 24 athletes, 38 girls were candidates 
for masters of sports, 46 – masters of sports, 14 – masters 
of international class sports. Experience in sports in all 
cases was more than three years. As a control group, 126 
girls were examined, who were not engaged in sports and 
studied in schools of Vinnytsia. The girls’ passport age 
was between 8 and 21 years old. The average calendar age 
had significant differences. In the prepubertal period of 
ontogenesis, acrobats had an average age (10.13 ± 0.24) 
years, and girls who have not played sports – (9,652 ± 
0,351) years; in puberty, acrobats had an average age (13.35 
± 0.32) years, control group – (11.51 ± 0.26) years; in the 
postpubertal period, acrobats had an average age (16.83 ± 
0.22) years, girls of the control group – (16.04 ± 0.38) years. 
In order to determine belonging to the Ukrainian ethnic 
group, all surveyed girls were given questionnaires where 
they were required to indicate the nationality and place of 
birth of their parents and grandparents.

To determine the biological age of the girls, we used the 
scheme [11], which is based on the determination of the 
stages of development of the hair in the axillae (Ax) and 
the pubic (P), the mammary glands (Ma) and the age of 
the onset of the first menstruation (Me). The subjects were 
divided according to the degree of biological maturity into 
three groups:

1 – the prepubertal period (the appearance of pubic fish-
ing), to it belonged 36 acrobats and 39 girls of the control 
group; 2 – pubertal period (puberty to the appearance of 
menarche), to it belonged to 31 acrobats and 35 girls of the 
control group; 3 – postpubertal period (fixed and ending 
puberty, the body reaches a definitive size), to it belonged 
55 acrobats and 59 girls of the control group.

Internal sex organs of all girls were examined by ultra-
sound diagnostic system of expert class Voluson 730 Pro 
(ATL, Austria) using a convex sensor RAB2-5L. The uterus 
was examined by the following program: determined its 
position and shape and 3 linear dimensions (length, width 
and thickness). Measurement of the length and thickness 
of the uterus was performed during its longitudinal scan. 
The length is measured from the farthest point of the 
bottom of the body of the uterus to the projection of the 
inner throat, located in the corner between the body of the 
uterus and the cervix. Measurement of anterior-posterior 
size (thickness) was performed in the middle part of the 
uterus between the most distant points of the posterior and 
anterior walls. The uterine width was determined on the 
transverse ultrasound at the level of the tube angles. This 

section is perpendicular to that at which the thickness 
measurement was made [12].

The analysis of the obtained results was carried out in 
the licensed package Statistica 5.5 using nonparametric 
methods of estimation of indicators.

RESULTS 
Using a method of non-invasive introscopy, such as ultra-
sound, we monitored the growth and development of the 
uterus during various ontogenetic periods in acrobats and 
women who are not involved in sports. We found that the 
athletes and girls of the control group in the prepubertal 
period of ontogenesis, the uterus is predominantly larger in 
size, however, it is already growing in width and thickness 
at this age. In some female athletes and girls in the control 
group, the cervix is not yet clearly visualized. However, in 
some cases it is possible to determine that it is about 2/3 
of the entire length of the uterus. The endometrium in 
girls of both comparison groups is poorly visualized or 
absent at all. In girls of this period, when analyzing the 
position and shape of the uterus did not reveal deviations 
of it norm, but it should be noted that in 18.3% of cases in 
acrobats the uterus has a cylindrical shape. The length of 
the uterus was 33.27 ± 1.92 cm in girls in the control group, 
29.67 ± 2.14 cm in acrobats, and the difference between 
the comparison groups was significant (p <0.05). We found 
that acrobats had a significantly smaller (p<0.05) uterine 
width (22.62±2.94 cm) compared to girls not involved in 
sports (25.54±1.74 cm). In the acrobatics group, the average 
value of uterine thickness (11.99±1.52 cm) is also smaller 
than the girls in the control group (12.39±2.68 cm), but 
the differences are not significant.

In puberty, uterine growth in length, thickness and 
width becomes more noticeable. At this age, girls clearly 
differentiate the cervix, begins to form an angle between 
the body of the uterus and the cervix. The ratio of the 
body of the uterus to the cervix is approximately 2: 1, that 
is, the cervix is almost half the length of the body of the 
uterus. In 96.8% of female athletes of this period the shape 
of the uterus was normal, only 3.2% of acrobats had some 
deviations (uterus with two horns and uterus with partial 
intrauterine septum). The position of the uterus in the 
pelvic cavity in acrobats of puberty at 94.4% was normal 
(anteversio-anteflexio), when the body of the uterus is tilted 
forward and the angle between the body of the uterus and 
the cervix is also open in the front. In 5.6% of female ath-
letes a retroversion was found when the body of the uterus 
was tilted back and the angle between its cervix and body 
also opened behind. There were no abnormalities in the 
uterine shape and position in the control group.

By comparing the macrometric size of the uterus be-
tween female athletes and non-athletic girls, we found 
significant differences in the pubertal period of onto-
genesis. Thus, the length of the uterus in female athletes 
(34.27±3.23  cm) is significantly smaller (p <0.01) than 
in the control (45.03±4.26 cm). The width of the uterus 
in female athletes (28.63±1.47  cm) also tends to delay 
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development (p = 0.057) compared to girls in the control 
group (30.92±1.22 cm). The thickness of the uterus makes 
no significant difference when comparing groups of acro-
bats (18.64±0.76 cm) and non-athletes (18.27±1,91 cm) 
of puberty.

Particularly rapid growth of the internal genitalia is 
observed with the onset of menarche. With the onset of 
menstrual function on the ultrasounds of acrobats and 
non-athletes, the uterus is predominantly pear-shaped. 
Analyzing the shape of the uterus, we found that 91.5% of 
female athletes did not have deviations, and in 8.5% of ac-
robats the shape of the uterus is not correct. In control girls 
in 94.6% of cases the shape of the uterus was correct and in 
5.4% it was not correct. We defined such abnormalities as 
a uterus with a partial intrauterine septum, saddle-shaped 
uterus and uterus with two horns. The normal position of 
the uterus was observed in 89.09% of female athletes and 
in 98.31% of non-athletes.

We found that in the post-pubertal period, the length 
of the uterus in acrobats (49.41±2.6 cm) was statistically 
significantly smaller (p <0.001) than in girls of the control 
group (56.97±3.19 cm). The same pattern was established 
for the width of the uterus (the difference between the com-
parison groups is significant, p <0.01): in acrobats its di-
mensions were 39.88±3.18 cm, in control - 43.97±2.59 cm. 
The thickness of the uterus, as in previous periods of 
biological development, has no significant differences. In 
acrobats its size was 28.48±3.63 cm, in girls who did not 
play sports – 28.95±2.52 cm.

DISCUSSION
Analyzing the features of prepubertal uterine development, 
we found that acrobats have significantly smaller uterine 
lengths and widths than non-sports girls. And this is de-
spite the fact that the passport age in the group of female 
athletes is much lower than in the control group. It should 
be noted that the linear sonographic dimensions of the 
uterus that we have established meet the age standards. 
In researches of other scientists it is also determined 
that in the prepubertal period the uterus has cylindrical 
shape, the anterior-posterior size of the neck is equal to 
the anterior-posterior size of the body of the uterus. The 
length of the uterus is 2.5-4 cm, the thickness is 1 cm. The 
endometrium is not always vissible and only using large 
magnification [13, 14, 15].

In our previous work, it was found that female athletes 
in the pubertal ontogenetic period had significantly lower 
(p <0.05) calendar age compared to non-female athletes, 
indicating a significant re-certification of puberty in acro-
batics, which, in our opinion, may be due to features sports 
selection and competitive sports activities [16]. Significant 
retardation in rates of puberty and biological maturity of 
female athletes has been found in other scientific studies 
[17, 18]. It was found [19] in female athletes 7-18 years old 
who practice group acrobatics that the majority (68%) of 
the surveyed belonged to the retardant type of develop-
ment. The lag of biological age from passport to acrobatics 

averaged 2 years. We found that in the pubertal period of 
biological development, sonographic dimensions of the 
uterus under the influence of acrobatic sports activity are 
inhibited in development. Although a significant difference 
when comparing groups of female athletes and girls not 
involved in sports was found only for uterine length, they 
were 31.4% smaller than controls. In addition, it should be 
noted that the length of the uterus in acrobats is signifi-
cantly smaller than the population norms characteristic 
of girls puberty. The authors note [13, 15] that in the pu-
bertal period the uterus takes on the shapes and sizes of 
the adult women. The cervix is smaller than its body (1: 
2-1: 3). The length of the uterus – 5-8 cm, width – 3 cm, 
thickness – 1.5 cm.

We found that the width of the uterus in acrobats is 
the same as in the age of standards, but at the same time 
7,99% less than the girls of the control group. In addition, 
in the acrobats of puberty period, we found deviations in 
the shape and position of the uterus, unlike the girls in 
the control group. In particular, in the group of female 
athletes was present cervix with two horns and uterus with 
a partial intrauterine septum and also uterus in position 
of the retroversio. The incidence of deviations in the shape 
and position of uterus in acrobats is in the norn of the 
intra-population variability, but the changes detected in 
female athletes require constant medical control.

In acrobats of the post-pubertal period of ontogenesis, we 
also found deviations in the shape of the uterus, the uterus 
with a partial intrauterine septum, saddle-shaped uterus 
and uterus with two horns. At 10,91% of acrobats and in 
1,69% of non-sports women deviations in the position of 
a uterus were revealed. In acrobat group of post-pubertal 
period, except for retroversion, lateral version was detected 
in 2.3% of cases when the uterine body was tilted to the 
lateral pelvic wall. Such a high frequency of deviation of 
the position of the uterus, which is found in the acrobats, 
from our point of view, can be explained by the great 
physical exertion suffered by pre-school girls. Scientists 
also associate a high percent of reproductive disorders in 
female athletes with physical activity, which causes the 
to increasing of the production of androgens by adrenal 
glands in female body [17].

In the scientific literature there are data on disorders of 
the internal sex organs in 68.7% of the gymnasts, among 
which the most frequently revealed ultrasonic signs of 
chronic anovulatory cycle, inconsistency of the age norm 
of ultrasound parameters of the uterus and ovaries, sexual 
infantilevilus the ovaries. In non-sports girls, the number of 
violations was 27%. Disorders of the reproductive system 
of female athletes are determined by a pathological condi-
tion called hyperandrogenia, which is caused by a change 
in androgen secretion and impaired metabolism [2, 20].

We found that in the post-pubertal period of ontogenesis, 
the length (by 15.3%) and width (by 10.3%) of the uterus in 
acrobats was statistically significantly smaller than in girls of 
the control group. L.V. Litisevich [2], studying the groups of 
elite sports gymnasts of different calendar age, also found that 
the length and width of the uterus in female athletes is much 
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lower than the normal control values, in some cases up to 70%, 
and an average of 50%. In the group of girls 12, 15 and 17 years 
she noted a slight decrease in uterine length relative to normal, 
and at the age of 14 and 16 years – an increase in uterine size 
relative to physiological parameters.

Summarizing the results of our study, it should be noted that, 
under the influence of acrobatic sports activities, the linear 
dimensions of the uterus (length and width) are not in the age 
standards, which can be a consequence of infantilism and retar-
dation of puberty. Scientists consider such retardation of puberty 
as a consequence of the effects of hereditary factors, which are 
exacerbated by intense training, deficiency of the total body 
weight, in particular, its fat component [19]. In previous studies, 
we also found in acrobats a statistically significant decrease in 
body fat, which is indicated by the size of the endomorphic 
component of the somatotype, in all periods of ontogenesis [16].

Specialists of Vinnytsia National Medical University have 
established the constitutional conditionality of the development 
of organs of the female sex system [21] and proved the possibility 
of pubertal uterine bleeding appearance in girls due to the pecu-
liriaties of the sonographic parameters of uterus and ovary [22].

Thus, the absence of diagnostic investigation of female 
sex organs organs in time, the absence of treatment of ab-
normalities in the future can lead to serious problems of 
the female athletes’ reproductive system. A high diagnostic 
value and safety of ultrasound make this metod as a main 
method in the research of female athletes’ sex organs.

CONCLUSIONS
1. �At the pre-pubertal age, acrobats had shorter (p <0.05) uter-

ine lengths and widths than non-sport girls. In girls of both 
groups the position and shape of the uterus were in norm.

2. �Acrobats at puberty had a smaller uterine length  
(p <0.01) and width (p = 0.057). In 3.2% of acrobats was 
indicated abnormalities in the shape of the uterus (with 
two horns and with a partial intrauterine septum) and 
in 5.6% of female athletes the uterus retroversio was de-
tected. There were no abnormalities in the control group.

3. �At the post-pubertal age, acrobats had significantly 
smaller uterine length (p <0.001) and width (p <0.01) 
than in girls of the control group. In 8.5% of acrobats and 
5.4% of girls in the control group was identife the uterus 
with a partial intrauterine septum, saddle-shaped uterus 
and uterus with two horns. In 10,91% of acrobats and in 
1,69% of non-sports women were revealed differences 
in the position of the uterus. In the group of acrobats, 
except for retroversion, in 2.3% of cases, lateral position 
was detected.

4. �The uterine thickness in all periods of ontogenesis did 
not differ significantly between the acrobats and girls of 
the control group.
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INTRODUCTION
One of the necessary conditions of life and the main form 
of human behavior in the external environment is motor 
activity. It improves working capacity, health, provides 
diverse harmonious development, the functioning of the 
cardiovascular, respiratory, hormonal and other systems 
of the body, activates the neuromuscular system and the 
mechanisms of the reflexes transmission from muscles to 
internal organs [1, 2, 3, 4]. At the same time, a low level 
of outlook and motivation in the field of health, wellness 
physical culture, and healthy lifestyle negatively affects the 
process of motor activity of students that consequently 
worsens their health, the level of physical development, 
physical fitness and increases the number of diseases [5, 6, 

7, 8, 9]. Therefore, the original methodology of introducing 
health-saving technologies into the activities of higher 
education institutions should be responsible for the health 
of students, their level of biological and social adaptability, 
ensure the individuality and conformity of the activities of 
teachers and medical staff of an institution. The Depart-
ments of Physical Education have the task of preserving 
and improving the health of students, transforming the way 
of life typical for a large part of students into a healthy one 
that would not destroy but improve their health. 

The analysis of recent studies and publications [10, 11, 
12, 13] showed that motor activity is an integral part of the 
lifestyle and behavior of a person, which is determined by 
socioeconomic and cultural factors, and which depends on 
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ABSTRACT
The aim is to find out the role of motor activity in developing a healthy lifestyle of student youth in the process of physical education.
Materials and methods: The study involved 647 students, aged 18-22. The research methods are the analysis and synthesis of the literature, analysis of curricula, programs, 
methodological support and quality of training, questionnaires, and the methods of mathematical statistics. 
Results: It is determined that the majority of the students had no need for a healthy lifestyle, the lack of knowledge in this area, low activity while performing the requirements 
of a healthy lifestyle, irrational organization of educational activities, bad habits and other factors that negatively affect their health.
Сonclusions: The current system of physical education in the higher education institutions of Ukraine cannot change the attitude of students to a healthy lifestyle. The purpose 
of physical education, in addition to the formation of physical skills and development of students’ physical qualities, should be educational work aimed at forming a positive 
attitude towards a healthy lifestyle.
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the organization of physical education, morphofunctional 
characteristics of the body, the type of nervous system, 
the amount of free time, the motivation for classes, the 
availability of sports facilities and rest areas. By the motor 
activity of a person, it is meant any movement of the body 
made by skeletal muscles that result in an increase in energy 
consumption that is higher than the main metabolism [14].

Motor activity is conditioned by three factors, including 
biological, social and personal [6, 15]. The amount of mo-
tor activity of students and the needs of their organisms 
also depend on the age, gender, the type of constitution, 
morphofunctional capabilities, the type of nervous system, 
heredity, the level of physical fitness, motivation for classes, 
lifestyle, geographical and climatic conditions, the amount 
of free time and the character of its use, etc. [16, 17]. 

The sports traditions, education system, the place and 
role of physical education and sports in this system, the 
availability of modern programs of physical education and 
their implementation by qualified teachers play an import-
ant role in the formation of physical activity [18, 19]. The 
limitation of motor activity of students reduces the efficiency 
of the body’s defense mechanisms to adverse environmental 
influences, develops a tendency for various diseases [20]. 
Systematic exercises and sports help an organism to reach 
a new, higher level of development [21, 22]. Intensive sports 
activities also form adaptive transformations in the body 
that cannot be achieved by the usual dosed physical training 
and physical work. Dosing motor activity (combined into a 
specific system of physical activity) has a medical, preventive, 
health-improving effect and training effect on students who 
have health disorders [23, 24]. 

THE AIM
The aim of the study is to find out the role of motor activity 
in forming a healthy lifestyle of student youth in the process 
of physical education.

The objectives:
1) �according to the results of the researches of various sci-

entists, to characterize the concept of a healthy lifestyle;
2) �to investigate the attitude of students to physical activity 

in the process of physical education as a basis for form-
ing a healthy lifestyle.

MATERIALS AND METHODS
The organization and performance of theoretical and 
experimental studies, the analysis and interpretation of 
results, the formulation of conclusions were carried out 
in 2011-2018 and included four stages. The study involved 
647 students, aged 18-22.

In the first stage, it was examined the state of the problem 
of the study, determined the experimental base and re-
search program, conducted the analysis of literary sources 
on healthy lifestyles and the questionnaire. On the basis of 
systematization and generalization of literary sources and 
other data, a program of engaging students in a healthy 
lifestyle in the process of physical education was formed, 

and the main factors that characterize students’ health, 
their attitude to physical activity were determined. In the 
second and third stages, new sections of the questionnaire 
and comparative analysis were conducted. The question-
naire revealed the motivational desires and physical and 
sports interests of the students in various types of phys-
ical activity. In the fourth generalizing stage of the study 
(2018), the final analysis and interpretation of the data 
were conducted.

The state of students’ motor activity was evaluated ac-
cording to the weekly time budget questionnaire developed 
by the authors. The self-assessment of physical activity 
and attitude of students to physical education were also 
estimated by the original questionnaire. The evaluation of 
diseases and their consequences was conducted with the 
help of medical records and certificates.

The research methods included theoretical (the analysis 
and synthesis of literary sources; analysis of curricula, 
programs, methodological support and quality of training), 
and empirical (questioning, pedagogical observations, 
methods of mathematical statistics). 

This study complies with the ethical standards of the 
Act of Ukraine “On Higher Education” No.1556-VII dated 
01.07.2014 and the Letter from the Ministry of Education 
and Science of Ukraine “On the Academic Plagiarism Pre-
vention” No. 1/11-8681 dated 15.08.2018. Also, this study 
followed the regulations of the World Medical Association 
Declaration of Helsinki – ethical principles for medical 
research involving human subjects. Informed consent was 
received from all individuals who took part in this research.

RESULTS
The dramatic negative tendencies in the health status of 
student youth in Ukraine are related, first of all, to the 
restriction of physical activity, significant disorders of the 
nutrition system (inadequate, poor nutrition, low-quality 
food, malnutrition, over nutrition, the lack of regime, 
etc.), bad habits (smoking, alcohol and drug abuse, etc.), 
mental overwork and stress, environmental pollution and 
poor sanitary and living conditions, etc. [10, 17, 22]. The 
fastest, most affordable and easiest way to solve this prob-
lem in Ukraine is to change students’ attitudes toward a 
healthy lifestyle.

The problem of healthy lifestyle formation is largely 
related to the level of the students’ and teachers’ culture. 
It is determined that more successfully the students’ need 
for physical self-improvement is formed, the higher the 
educational level and the degree of development of other 
needs are, and that is, the more their personality is formed. 
A direct correlation between the formation of the need for 
physical self-improvement and the professional orientation 
of the students’ personality was found that confirms the 
dialectical unity of physical and intellectual activity [25].

A healthy lifestyle should be considered the forms 
and methods of daily human activity that contribute to 
improving the reserve capacity of the organism, the suc-
cessful fulfillment of social and professional functions, the 
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prevention of the most common diseases [2]. There are 
different interpretations of the concept of a healthy lifestyle, 
but their essence is to preserve and improve health. E. N. 
Vayner [26] considers a healthy lifestyle to be the one which 
corresponds to the genetically determined typological 
characteristics of a given person, the specific conditions 
of one’s life, aimed at the formation, preservation, and 
improvement of health and the complete fulfillment of 
the socio-biological functions. According to the author, 
a healthy lifestyle is the most efficient way and method 
of promoting health. M. M. Bulatova and Yu. O. Usachov 
[27] interpret a healthy lifestyle as activities aimed at the 
formation, preservation, improvement, and recovery of 
health, as conditions and prerequisites for the realization 
and development of other parties and aspects of a lifestyle. 
G. Apanasenko and L. Dolzhenko [28] define a healthy 
lifestyle as a set of wellness activities that contribute to 
the preservation and improvement of human health. This 
definition reveals a healthy lifestyle through the concept 
of the complex of wellness activities. The activities are 
selected depending on the components that are the parts 
of a healthy lifestyle. Among the most important elements 
that give a modern interpretation of a healthy lifestyle T. 
Yu. Krutsevych [29] distinguished: 1) rational individual 
lifestyle that promotes health (mental activity, healthy nu-
trition, proper spiritual regime, personal hygiene, refusal 
of smoking and alcohol abuse); 2) active participation in 
the formation of social relations that contribute to the 
preservation and development of an individual; 3) hygienic 

rational behavior, taking into account the requirements 
of the environment; 4) conscious participation in the 
organization of working conditions that contribute to the 
maintenance of health and increase in working capacity; 
5) a reasonable attitude to health care measures in disease.

Among the components of a healthy lifestyle, R. S. Paffen-
barger and E. Olsen [30] distinguish regular three meals a 
day, daily breakfast, regular motor activity of medium in-
tensity, good quality sleep (7-8 hours), refusal of smoking, 
maintenance of optimal body weight, non-consumption or 
restricted use of alcohol. The additional use of vitamins A, 
C, E, and beta-carotene, reducing stress and engaging in 
community service are also added to these components. 
Other experts E. T. Howley and D. B. Franks [31] believe 
that the purpose of a healthy lifestyle is to create a basis 
for positive health with minimal risk of its disorders, 
characterized by favorable hereditary indicators, the level 
of serum cholesterol, the level of blood pressure, normal 
body weight, the condition of the cardiorespiratory system, 
the mobility of the spine, the strength and endurance of 
the muscles, the ability to overcome stress. These authors 
also include the following components to a healthy lifestyle: 
good heredity; health-promoting habits; habits that pro-
mote personal safety; environmentally friendly conditions; 
preventive measures; good physical condition; regular 
motor activity; proper nutrition. Among the factors that 
influence a healthy lifestyle, scientists distinguish adipos-
ity, osteochondrosis, depression [6, 32]. In this regard, 
psycho-pedagogical and specialized literature is actively 

Table І. The students’ weekly time expenditure on exercise and sports (n=647, hours and min).

Types of activities

Studying departments

Special Main Sports

time % time % time %

Educational classes 4:00 2.4 4:00 2.4 – –

Morning exercises 1:57 1.2 1:33 0.9 2:03 1.2

Extracurricular activities 1:23 0.8 2:27 1.5 9:34 5.7

Competitions and sports events – – 0:13 0.1 1:04 0.6

Totally 7:20 4.4 8:13 4.9 12:41 7.5

Table ІІ. The students’ level of satisfaction with their motor activity (n=647, %).

The year  
of study Gender

Subjective evaluation

Satisfied  
completely

Almost 
satisfied

Satisfied 
partially

Not 
satisfied

1st male
female

41.9
20.7

37.1
30.5

19.1
42.7

1.9
6.1

2nd male
female

35.9
27.7

45.4
41.4

15.6
23.6

3.1
7.3

3rd male
female

25.7
17.6

28.6
35.3

40.0
39.3

5.7
7.8

4th male
female

32.4
22.4

32.4
42.3

26.5
31.8

8.7
3.5

Totally
male

female
totally

36.6
23.9
28.6

37.3
38.6
38.2

22.3
31.1
27.8

3.8
6.4
5.4
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discussing the definition and justification of the lifestyle 
that would improve the health of students.

Therefore, a healthy lifestyle can be interpreted as the be-
havior of a person who reflects a certain life position aimed at 
maintaining and promoting health based on compliance with 
the rules and requirements of personal and social hygiene. In 
general, the analysis of literary sources gives grounds to state 
that the main factor of a healthy lifestyle is, first of all, motor 
activity, which requires the student to achieve some success 
in this field, get rid of bad habits, stick to healthy eating, ac-
climation, controlling one’s own weight [33].

The increase in students’ physical activity is one of the 
main factors of a healthy lifestyle and means of health im-
provement. It is revealed that on average 5.9% of the total 
time is spent on physical education classes, sports training, 
participation in sports competitions and various sports 
activities, independent physical exercises and hygienic 
morning exercises. It can be certainly noted that this time 
is not enough to provide physical activity, mental recovery 
processes. There were no special changes in the structure of 
students’ time budget during years of study. Many higher 
education institutions have eliminated physical education 
classes for senior students or substantially reduced the 
number of hours that negatively affects students’ general 
motor activity.

The analysis of the time budget, according to studying 
departments, revealed even more significant contrasts in 
spending time on exercise and sports (Table І). The students 
of special and main educational departments spend even 
less time on the physical exercises and sport than generally 
at the university (respectively, 7 hours 20 min – 4.4% and 
8 hours 13 min – 4.9%). At the same time, the indicator of 
the students of the sports department is significantly higher 
(12 hours 41 min – 7.5%). The structure of the students’ 
of the sports department free time is more refined and the 
time is used more rationally. Despite the considerable time 
spent on sports, they pay more attention to social activities, 
spend less time on passive rest, and follow regimes of study, 
daily routine and rest more clearly.

The high level of physical activity of students favorably 
influences the development of physical qualities, the level of 
physical fitness and health and ensures the successful fulfill-
ment of program requirements and tests. It is determined 
that only 36.6% males and 23.9% females among students 
are satisfied with their physical activity while studying in 
higher education institutions. The male students of the first 
year of study – 41.9% are defined to be satisfied with their 
motor activity the most, that is caused by a better material 
and technical equipment of the sports base, teaching and 
coaching staff, performing sports and mass work in higher 
educational establishments, in comparison to schools. In 
the second or third year, the level of satisfaction with motor 
activity is decreased. In contrast, the female students of 
the first year of study have a low level of satisfaction with 
their motor activity and it remains practically the same 
throughout the study period (Table II). In the special ed-
ucation department, only 20.8% male students are satisfied 
with their motor activity, in the main department – 38.9%, 

and in the sports one – 45.8%. The significantly lower rates 
were obtained from female students: 18.6% in the special 
department, 23.1% in the main and 35.4% in the sports 
departments.

Accordingly, the deficit of motor activity leads to a de-
terioration of health and the development of a number of 
diseases. Diseases are significantly reflected in the decrease 
in students’ motor activity and its complete loss. During 
the year, 645 students lost 10478 person-days because of 
illness that is 4.45% of the total number of days.

The analysis of the causes of students’ labor capacity loss 
showed significant differences not only in the number of 
diseases but also in their consequences between men and 
women. Among the students who lost their capacity for 
work during the year, there were 2.18% males and 6.19% 
females of the first year of study, 2.69 and 4.48% respec-
tively of the second year. The situation was even more 
vulnerable in the third and fourth years. The male students’ 
loss of capacity for work had a decreasing tendency, and 
the female students’, on the contrary, had a significantly 
decreasing tendency. It was also revealed the difference 
in labor capacity loss between the students of different 
educational departments. Acute respiratory diseases are 
dominant in all educational departments, especially for 
females. The students of the special education department 
have the highest rate of labor capacity loss – 6.29% (2.71% 
– males, 7.99% – females), the next place is going to the 
students of the sports educational department – 4.3% 
(2.02% – males, 6.57% – females), the students of the main 
education department have the best indicators.

One of the tasks of physical education is the correct 
formation of value orientations, the realization by students 
of the most important needs in this field of activity. Only 
under such a condition, it is possible to form a value-based 
attitude towards a healthy lifestyle. However, the system of 
physical education in higher education institutions could 
not form the correct attitude to exercise of the half of stu-
dents formed a negative attitude to the process of physical 
education and physical activity (Table III).  

The criterion of the efficiency and quality of the process 
of physical education is the students’ upbringing, that is, 
the high spiritual and moral-volitional qualities, which are 
based on an internal desire to systematically maintain the 
health, a sufficient level of physical fitness and develop-
ment, love for physical culture and sports and in general 
a healthy lifestyle.

There are a number of factors that encourage students 
to exercise, but they lose their strength when students face 
some difficulties and obstacles quite often. The main factors 
contributing to the positive attitude of students to physical ed-
ucation are responsibility and discipline, taking pleasure from 
the lessons, the example of a teacher, friends, etc. (Table IV).

The efficiency of physical exercises is significantly in-
fluenced by the form of classes offered to students. The 
students give the greatest preference to the classes in the 
sports training department and sections (35.2%) and give 
considerable attention (30.7%) to independent classes 
with a group of friends. The male students are particularly 
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interested in mini-football, football, volleyball, basketball, 
table tennis, oriental martial arts, kettlebell lifting, boxing 
and training with gym machines, and female students 

prefer aerobics, shaping, rhythmic gymnastics, training 
with gym machines, and a small part of female students 
prefer sports games.

Table ІІІ. The aim of attending physical education classes by the students of different educational departments (n=647, %).

The aim Gender
Studying departments

Special Main Sports

The health improvement male
female

26.4
31.9

36.5
38.0

55.9
46.1

The increase in physical performance male
female

28.3
27.8

51.6
30.3

42.3
35.3

The desire to be attractive male
female

7.5
22.7

11.9
21.4

16.9
30.7

The improvement of sports results male
female

7.5
4.1

11.1
9.7

23.7
23.0

Taking pleasure male
female

3.8
4.1

5.5
3.2

22.0
18.5

To pass an exam male
female

41.5
49.4

34.1
42.9

20.3
18.5

The fear of being punished male
female

11.3
3.0

6.3
4.4

1.7
4.6

Table IV. The factors contributing to the positive attitude of the students of different educational departments to the process of physical education (n=647, %).

The factors Gender
Studying departments

Special Main Sports

Responsibility and discipline male
female

32.1
28.7

42.8
21.8

40.6
35.4

Harmony of spiritual and physical 
development

male
female

20.7
16.4

17.4
15.8

20.3
13.8

Physical education teacher male
female

28.3
22.6

10.3
29.5

11.9
18.5

Friends male
female

17.0
11.3

10.3
8.5

15.3
10.8

The availability and accessibility of sports 
facilities

male
female

17.0
7.2

18.2
8.1

11.9
9.2

The control of the dean’s office and 
department of physical education

male
female

24.5
21.6

6.3
20.2

6.8
7.7

Parents male
female

7.5
2.1

3.1
2.0

3.4
6.2

Table V. The classes in physical education which the students prefer (n=647, %)

The educational classes Gender
The year of studying

Total
1st 2nd 3rd 4th

With music male
female

37.1
56.1

32.8
50.8

17.1
58.8

17.6
63.5

30.2
55.5

With gym machines male
female

25.7
20.7

23.4
57.1

31.4
52.9

11.8
28.2

28.1
43.2

Using sports games male
female

23.8
18.3

34.4
12.0

57.1
11.8

55.9
14.1

36.1
13.7

At the stadium male
female

23.8
23.2

20.3
3.7

17.1
5.9

20.6
5.9

21.4
8.3

In the park, in the open air male
female

11.4
13.4

12.5
12.0

20.0
11.8

8.8
4.7

12.6
10.8



Grygoriy P. Griban et al. 

1204

The quality and efficiency of the physical education 
process depend to a large extent on the content of the 
training classes, their location, the emotional climate 
in classes and the choice of the means of development 
of physical qualities. The students enjoy the classes 
with functional music the most (Table V). The students, 
especially females, are quite fond of training with gym 
machines, while males prefer sports games. The students 
are less keen on athletics, and cross-country run held at 
the stadium and in the open air. 

One of the main goals of exercise should be related to 
students’ belief that it has great value for their lives. It is 
important for students to constantly enjoy such classes and 
feel muscular pleasure.

It is necessary to build the educational process so that it 
promotes the development of the ability to see not tempo-
rary but long-lasting values of life, to experience a certain 
achievement, to enjoy the classes, get positive emotions.

DISCUSSION
The studies conducted showed that the majority of students 
have no need for a healthy lifestyle, the lack of knowledge 
in this area, low activity while performing the requirements 
of a healthy lifestyle, irrational organization of educational 
activities, bad personal hygiene, bad habits and other fac-
tors that negatively affect their health. The solution to this 
problem is largely based on the attitude of each student to 
one’s own health, the desire to be healthy and to be able to 
preserve and maintain health throughout the active social 
life through self-organization. Therefore, the attitude to 
the health problem in a particular group should be fun-
damentally changed by students and teachers, and also by 
the family, civic and sports organizations, health services 
and departments, etc.

The current system of physical education can not fully 
solve the problems that would change the students’ atti-
tudes toward a healthy lifestyle. The purpose of physical 
education, in addition to the formation of motor skills, 
abilities, and physical qualities, should be a great educa-
tional work. The purpose of such educational work should 
be directed not only to the period of study in a higher 
education institution but firstly, to the students’ further life 
and it should promote the formation of fitness and health 
competences. This role falls on the promotion of a healthy 
lifestyle, that is a purposeful activity aimed at spreading 
and promotion of health and fitness knowledge.

The formation of the attitude focused on a healthy life-
style and following it both in higher education and in later 
life should start with:
- �the assessment of the knowledge and skills in a healthy 

lifestyle;
- �the assessment of health, bad habits, diseases and dis-

orders of the musculoskeletal system and the ways to 
eliminate them;

- �the awareness of the need to maintain a healthy lifestyle, 
showing interest in the specific types of its expression by 
each student;

- �the assessment of students’ activity while performing the 
requirements of a healthy lifestyle, taking physical and 
health measures;

- �the formation of the students’ positive attitude to the 
means of physical culture and sports and the subject of 
Physical Education;

- �the formation of a psychological attitude for the future 
regarding maintaining high motor activity, negative at-
titude to bad habits, etc.;

- �the determination of the types of physical activity that 
suit the student’s individual abilities and temperament 
the most;

- �the formation of the confidence that the time spent ex-
ercising is offset by good health;

- �goal setting and following it, regardless of the exhaustion, 
the lack of time, bad weather, etc.;

- �the availability of different variants of individual fitness 
programs.

CONCLUSIONS
1. �The formation of a healthy lifestyle of students has many 

different interpretations and recommendations. This 
indicates that there is no single way to maintain a healthy 
lifestyle and an active life. Therefore, the intensification 
of pedagogical health-saving technologies requires the 
conscious involvement of the potential of each student 
and the efficient adaptation to educational activities.

2. �Ensuring optimal motor activity of student youth is 
one of the priority factors of a healthy lifestyle and 
means of wellness. The standard of the motor activity 
of students of higher education institutions can be 
considered such a value that fully satisfies the biological 
needs for movement, meets the functional capabilities 
of the organism, promotes its development, physical 
fitness, health preservation, the improvement of work-
ing capacity and ensures the successful fulfillment of 
the duties. In the scientific literature and programs on 
physical education, the optimal amount of the physical 
activity of students is 12-14 hours a week with sufficient 
physiological activity.

The prospects for further research are aimed at the devel-
opment of innovative health and fitness technologies for 
the formation of a healthy lifestyle of student youth.
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INTRODUCTION
The oral microflora plays an important role in maintaining 
the integrity of the oral cavity and contributing to overall 
health. Microbiota is known to perform the following 
key functions as to maintain metabolism, provide the 
protection and trophic support. Under certain conditions, 
associate members of oral microbiocenosis trigger patho-
logical processes, the intensity and prevalence of which can 
reach critical values. First and foremost, this is a carious 
disease and inflammatory periodontal diseases [1, 2]. 
Cariology research papers allege that the most aggressive 
representatives of oral microbiocenosis are Str. mutans 
and Lactobacillus.

The ability of these bacteria to produce inorganic acids 
followed by enamel demineralization has been well de-
scribed in laboratory, experimental, and clinical studies 
by O. Fejerskov, E.A.M. Kidd (2004); J.J. Soet et al. (2000). 
Loesche et al. in their reports (1984) have proven that Str. 
Mutans are agents initiating aggression on the dental enam-
el leading to demineralization. The clinical studies on the 
caries development in humans under constant monitoring 
of the changes in microbiological composition in the dental 
fissures lasting over 18 months have demonstrated Str. mu-
tans is the causative agent of the enamel demineralization 
onset. It should be   stresses that 12 months earlier before 
the detection of initial caries in the fissures, the number 
of Lactobacilli increased [3]. At the same time, lactobacilli 

and streptococci permanently residing in the oral cavity 
are antagonistic to numerous representatives of transient 
microflora (Sarcinae, Escherichia coli, Proteus, etc.) and 
contribute to their expelling from the oral cavity [4].

An analysis of the isolation rate of bacteria from the bio-
topes studied indicates that there is no necessity to detect 
the entire spectrum of the microbial composition of the 
biocenosis. The most exponential (indicative) microorgan-
isms, and in the oral cavity as well, are all the same lactic 
acid bacteria, streptococci, staphylococci, and Candida 
fungi. Some researchers consider that a decrease in their 
culturing rate indicates a microflora imbalance [5]. All 
this suggests that the thorough study of representatives of 
the human microbiocenoses, especially their exponential 
forms, is of great clinical relevance. 

THE AIM
The aim of this article is to provide the detailed study of 
the changes in the lactobacilli indices of the oral biotope 
in health and in caries progression in individuals.

MATERIALS AND METHODS 
Materials included on reports and data of research projects 
conducted at the Department of Therapeutic Dentistry and 
Department of Microbiology, Virology and Immunology, 
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Ukrainian Medical Stomatological Academy (Poltava), 
as well as at the Department of Microbiology of Danylo 
Halytsky National Medical University (Lviv), completed 
in 2013. We also employed research data documented by 
the Department of Microbiology, Medical Stomatological 
Institute (now Ukrainian Medical Stomatological Academy, 
Poltava) in 1978, as well as an available literature related to 
the subject matter. 	Methodology included the standard 
methods of dental examination recommended by WHO, 
analysis of the above mentioned research reports as well 
as  bibliosemantic analysis of available relevant literature.

RESULTS
Lactobacillus group is known as a widespread species of 
gram-positive anaerobic or microaerophilic non-spore-
forming lactic acid bacteria. They grow at a temperature of 
+ 15- + 45 ° C, the optimum temperature for their growth 
is +30° C. The most favourable conditions for Lactobacilli 
are at low pH values, typically 3.2-3.5, and at low oxygen 
content. In the process of normal metabolism, they are 
able to produce lactic acid, hydrogen peroxide; they can 
also produce lysozyme and substances with antibiotic 
properties as reuterin, plantaricin, lactocidin, lactoline. 
Moreover, hetero-fermenting species of Lactobacilli as end 
products can produce acetic acid and carbon dioxide. They 
are found in the intestines, on the skin and on the mucous 
membranes of humans and animals. Milk for Lactobacillus 
is the most optimal medium [6].

Lactobacilli colonize the human body from the moment 
of its birth and are identified on the 5th day following this 
event [7, 8, 9]. There are data reporting that by the age of 

4 months exclusively milk-fed infants and bottle-fed ones 
demonstrate marked differences in the oral microbiota. 
The milk-fed infants were found to have an increased level 
of probiotic microorganisms as Lactobacillus johnsonii / L. 
gasseri, L. paracasei / L. casei [8, 9]. This is probably due to 
the fact that the main regulatory factor in the microbio-
cenosis is nutrients that provide the proper ecological niche 
for microorganisms colonizing. During the colonization of 
the niche with symbionts, such a separation of metabolic 
functions between microorganisms gets settled down, and 
the mutual exchange between their metabolites becomes 
inevitable and mandatory [10].

Thereupon, it is appropriate to refer to the study con-
ducted in the last quarter of the twentieth century at the 
Department of Microbiology at former Poltava Medical 
Dental Institute (now Ukrainian Medical Stomatological 
Academy). The conclusion was drawn that the frequency 
rate of isolation of Lactobacilli bacteriocinogenic strains 
from saliva of individuals with dental caries was 1.75 times 
higher than from saliva of healthy people (p<0.05), and 
in 1.9 times higher than from saliva of individuals with 
periodontal disease (p<0.05) (note: bacteriocins are sub-
stances with narrow spectrum antibiotic properties aimed 
at homologous or related bacterial species; parodontosis 
was called as parodontitis) [11]. Due to the ability to 
secrete bacteriocins and other active substances, Lactoba-
cilli inhibit the growth of putrefactive and opportunistic 
pathogens, and thus, manifest their protective function 
relative to the tissues of the host organism [12].

A part of the research project performed at the Depart-
ment of Microbiology, Danylo Halytsky Lviv National 
Medical University in 2013 relates to a comprehensive 
dental examination of children aged 12 years. And one of 
the tasks of this research was to determine and assess the 
quantitative indicators of Lactobacilli in the oral cavity of 
children with different dmft indices (Fig. 1, Table 1).

The authors explain the decrease in the number of Lactobacilli  
following the their rise under an increase in the dmft indies by 
the development of conditions, which promote the growth of 
opportunistic and pathogenic microflora, such as Proteus, a 
gram-negative bacillus of the non-fermenting group that leads 
to the formation of alkaline pH in the oral cavity [13].

Some results obtained by the Department of Therapeutic 
Dentistry and the Department of Microbiology, Virology 
and Immunology, Ukrainian Medical Stomatological 
Academy (Poltava) in 2013 on studying the quantitative 
indicator of Lactobacilli  index in young people aged 19-25 
years with different DMF indices and an intact periodon-
tium are presented in Fig. 2 and in Table II.

The researchers suggest that reducing competition for 
adhesion receptors and nutrients from the stabilizing 
microflora as well as its lowering production of inhibitors 
contribute to excessive colonization with  cariogenic and 
opportunistic microflora, including Lactobacilli, which are 
able to metabolize carbohydrates to lactic acid, and tolerant 
to low pH values of the medium [14].

When summing up the results on indicators of Lactoba-
cilli, their changes can be presented as seen in the Figure 3. 

Table I. The number of Lactobacilli in the oral cavity (х 102 U/ml)  
in 12 year old children depending on the dmft index

Microbial 
flora dmft = 1,76 dmft  = 6,1 dmft =11,83

Lactobacillus 
(х 102 U/ml) 1,67±0,2 х 102 1,8±0,19 х 102 1,75± 0,2 х 102

Fig. 1. The number of Lactobacilli in the oral cavity (х 102 U/ml) in 12 year 
old children depending on the dmft index. 
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The graph in Fig. 3 shows that the variability in the num-
ber of oral Lactobacilli is the most noticeable depending on 
DMF indices in 19–25-year-old youth, while in 12-year-old 
children the above changes with this scaling are insignif-
icant. This might be very interesting by its consequences.

DISCUSSION
The presented results indicate that the number of repre-
sentatives of different types of oral microflora in the oral 
microbiocenosis is different at different stages of human 
life. The content of Lactobacilli in children decreases fol-
lowing the rise even under increased dmft indices.

We can suggest some explanation for this phenomenon. 
One of them is associated with a change in the quantita-
tive and qualitative microbial composition, and namely, 
an increase in opportunistic microbes and appearance 
of pathogenic microbes that can result in the shift in the 
indicators of the oral biotope, including its pH.

Another explanation is based on the assumption that repre-
sentatives of related species can produce substances affecting 
other species and thus leading to the dominance of one species, 
possibly the most pathogenic: as a consequence, its closely 

related representatives vanish. However, under the changes in 
the number of oral Lactobacilli depending on the DMF indices 
in 19 – 25 year old individuals, this variability is insignificant.

The data observed are of great clinical interest when 
considering the role of Lactobacilli in the protection of the 
host organism and the initiation of the carious process.

CONCLUSIONS
The investigation of the representatives of human oral 
microbiocenosis should be continued not only in a quan-
titative but in qualitative dimension, which is strongly 
related to the functioning of microorganisms and outcomes 
of their functioning. This requires searching for new so-
phisticated methodology and the updating the existing 
techniques aimed at identifying and in-depth studying the 
functional parameters of the oral microbiota.
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INTRODUCTION
Inherited metabolic disorders (IMDs) are orphan diseases 
which result from the genetic defects of enzymes involved 
in amino acids, carbohydrates, organic and fatty acids 
metabolism. Clinical signs of IMDs are nonspecific and 
don’t differ from those for majority of common pediatric 
pathologies. The latter presents certain difficulties for 
doctors in diagnosis establishing, causes errors and finally 
takes too much time to avoid severe consequences like 
irreversible damage of the brain and internal organs due 
to late start of pathogenetic therapy. About 70% of IMDs 
have an acute manifestation, but in neonatal period such 
clinical states like sepsis, hypoxic ischemic encephalopathy, 
heart failure, and intestinal obstruction can disguise the 
presence of metabolic disorder causing delay in diagnos-
tics. In severe cases delay in diagnostics may lead to the 
development of metabolic decompensation state, rapidly 
progressive multiple organ failure, mental retardation or 
death of a neonate [1]. 

Early detection of IMDs by means of expanded newborn 
screening and further confirmatory testing for newborns with 
suspected metabolic disorder having positive screening results 
or for neonate demonstrating clinical signs allow physicians to 
start specific pathogenic therapy as early as possible. Early and 
diagnostics of IMDs requires proper description of pregnancy 
and childbirth history, notes of neonatal period flow, and the 
results of key laboratory and clinical examinations of a child 

since his(her) birth. All the data has to be recorded and sent 
to a specialist in IMDs laboratory diagnostics and to endocri-
nologists. Interpretation of biochemical findings, correctness 
of differential diagnostics, and final diagnosis establishing in 
certain extent depends on the volume of anamnestic data, and 
the results of clinical and laboratory examinations. Diagnostic 
errors lead to the delay in pathogenic treatment initiation, 
and ultimately – to pessimistic medical prognosis of normal 
development of newborn [2]. 

THE AIM
To compose an applicable diagnostic checklist for neona-
tologists, pediatricians, and general practitioners who refer 
newborns with certain IMD suspicion to confirmatory 
testing laboratories.

MATERIALS AND METHODS
Analyzed international and generally, known national 
clinical guides and recommendations devoted to IMDs 
diagnostics, treatment and follow up. We focused at the 
diagnostic algorithms of more dangerous and frequent 
diseases that were included in the internationally recog-
nized core panel of expanded newborn screening. Special 
attention was paid to IMDs with prompt progression to 
metabolic crisis states. 
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RESULTS AND DISCUSSION
Considering integral character of the diagnostic work-up 
of inborn errors of metabolism, authors of this article 
composed an applicable checklist that comprises set of data 
necessary for interpretation the positive results of expanded 
newborn screening and making decision of appropriate 
biochemical and molecular tests are required for confir-
matory follow-up testing to establish the diagnosis and 
prescribe pathogenetic therapy. The checklist form should 
be filled by a physician and sent to the laboratory along with 
the samples of biomaterial to perform confirmatory tests. 

Objective information in this checklist is used as for 
planning further confirmatory diagnostics activity, as for 
assessing results of biochemical, instrumental and genetic 
investigations to confirm or exclude mutation defect of cer-
tain enzyme in specific metabolic pathway, and to improve 
differential IMDs diagnostics of metabolic disorders sus-
pected according to the results of the expanded newborn 
screening. Checklist can be seen in Annex.

Inherited metabolic disorders can be grouped into sever-
al categoris: (I) classic IMD – disorders of intermediary me-
tabolism, (II) disorders of biosynthesis and breakdown of 
complex molecules, and (III) disorders of neurotransmitter 
metabolism. Performing differential diagnostics of IMDs it 
is necessary to consider family history, manifestation and 
clinical features (such as organomegaly, cardiomyopathy, 
haematological abnormalities, developmental defects, and 
signs of dysmorphogenesis). These data are key important 
for proper understanding and interpretation results of in-
strumental examinations and clinical laboratory data (such 
as hypoglycemia, ketosis, hyperammonemia, persistent 
metabolic lactate acidosis, respiratory alkalosis, cholestatic 
syndrome, and hyperbilirubinemia which is not caused by 
hemolytic disease of newborns) [3, 4]. 

Some IMDs can cause problems during pregnancy and 
labor (nonketotichyperglycinemia, peroxisomal defects, 
disorders of cholesterol biosynthesis, lysosomal storage 
diseases). For instance, low level of maternal serum estriol 
in case of steroid sulfatase deficiency or multiple sulfatase 
deficiency, due to defects of certain enzyme from sul-
fatases family being element of cholesterol biosynthesis 
pathway; reduced fetal movements in case of multiple 
affected organs (Smith-Lemli-Opitz syndrome, glycogen 
storage disease type IV, some lysosomal and peroxisomal 
disorders); HELLP syndrome, acute fatty liver of pregnancy 
(long-chain acyl-CoA dehydrogenase deficiency). Steroid 
sulfatase deficiency can cause prolonged labor as a result 
of decrease in the placental estrogen production. During 
IMDs diagnostics it is necessary to consider perinatal loss 
(miscarriage, ectopic pregnancy, stillbirth, neonatal death, 
sudden death syndrome cases), as well as consanguineous 
marriage, and siblings’ state of health. Intrauterine growth 
retardation, dysmorphia, Banti syndrome, and nonimmune 
fetal hydrops can also be caused by metabolic disorders. 
Signs of dysmorphogenesis are typical for peroxisomal 
disorders (large fontanelles, high forehead, hypoplastic 
supraorbital ridges, epicanthal folds, hypoplasia of the 
nasal bone in case of Zellweger syndrome), Pyruvate De-

hydrogenase deficiency (epicanthal folds, nose anomalies), 
mitochondrial disorders (epicanthal folds, hypoplasia of 
the nasal bone), glutaricaciduria type II (macrocephaly, 
high forehead, hypoplasia of the nasal bone, ear anomalies, 
hypospadias), mevalonic aciduria (large fontanelles, high 
forehead, hypertelorism, epicanthal folds, low-set ears) [5]. 

It’s necessary to remember that the absence of the burden 
family history does not exclude the risk of birth of a child 
with inherited metabolic disorder, since the majority of 
these disorders demonstrate the autosomal recessive type 
of inheritance [6]. 

Usually, it’s impossible to diagnose IMDs during routine 
medical examination of newborns due to the absence of 
specific clinical symptoms. Most diseases of organic aci-
demias group, as well as urea cycle defects and amino acid 
metabolism disorders can manifest with acute metabolic 
emergencies and acute metabolic encephalopathy resulting 
in significant morbidity. Characteristic symptoms of this 
state are developed as a consequence of toxic metabolites 
accumulation in the blood and tissues due to “metabolic 
block”, and its damaging action upon the central nervous 
system and internal organs. Clinical courses of majority 
IMDs are characterized by initial asymptomatic period, 
so called “light interval” can last from a few hours to a few 
months and even years. Most frequent provocative factors 
of emergencies in suspected inborn errors of metabolism 
are states characterized by catabolic processes predomi-
nance (such as infection, episodes of prolonged starvation, 
dehydration, surgical intervention, trauma, vaccination) 
or excessive consumption of proteins or carbohydrates. 
Clinical picture is characterized by nonspecific signs or 
sudden deterioration of a newborn’s health state. A neonate 
can demonstrate symptoms of enteral feeding intolerance, 
vomiting, respiratory impairments, apnea, lethargy, som-
nolence, hypotonia (poor muscle tone, commonly known 
as floppy baby syndrome), and seizures [7]. Vomiting, 
being a consequence of intoxication, represents one of the 
most common signs of IMDs in infants, but early vomiting 
manifestation soon after birth is considered a sign of severe 
disease course. 

Clinical suspicion of IMDs is paramount. To keep up 
high index of IMDs awareness in newborns, physicians 
should start analysis of causes of any critical newborn state 
from exclusion inherited metabolic disorders. Particularly, 
in cases of severe neonatal encephalopathy, cardiomyop-
athy of unclear genesis, persistent hypoglycemia, elevated 
liver enzymes with coagulopathy, ketoacidosis, electrolyte 
balance disorder, and metabolic acidosis with high anion 
gap. Anion gap (AG) is the simple blood test indicating 
occurence of decompensated shift in acid-base balance in 
the body. AG is calculated calculated by subtraction sodium 
cations content from the sum of chlorides and bicarbonates 
anion content (АG = (Na+ – (С1-+ НСО3

-)). A normal 
value of the anion gap is 3-12 mEq/L. Blood pH less than 
7.40 with low bicarbonates upon AG calculation allows to 
confirm metabolic acidosis. AG serves a key indicator to 
determine the causes of metabolic acidosis in neonates. 
High anion gap (>15 mEq/L) is a sign of decompensated 
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state of acid-base balance due to accumulation of organic 
acids in blood, which is a characteristic feature of organic 
acidurias. It is important to note that the AG decreases by 
2.5 mEq for every 1 g/dL decrease in serum albumin [8].

It often happens that inherited metabolic disorders are 
misdiagnosed as neonatal sepsis, hypoxic ischemic enceph-
alopathy, gastrointestinal bleeding, or asphyxia. 

Sepsis proved to be the initial consideration in a new-
born with lethargy, poor feeding, respiratory impairments, 
and recurrent vomiting. But inborn errors of metabolism 
should always be considered and excluded, particularly 
in a full-term infant demonstrating prompt progression 
of clinical symptoms after initial well-being period. Signs 
of systemic inflammatory response (clinical picture of 
gram-negative sepsis) can occur in case of galactosemia, 
organic acidemias, urea cycle disorders, and congenital 
hyperplasia of adrenal glands. Rather often galactosemia 
in newborns is mistakenly diagnosed as sepsis caused by 
e. coli. Generally, absence of positive dynamics in neonate 
clinical state on the background of symptomatic therapy 
performance should be considered as a possible manifes-
tation of IMDs [9]. 

Seizures presents another clinical signs being character-
istic of many inherited metabolic disorders. Seizures can 
occur during the prenatal period (fetal seizures, clonic 
convulsions), being refractory to common antiepileptic 
treatment. Convulsion syndrome is typical for amino acid 
metabolism and urea cycle disorders, organic acidemias, 
gangliosidosis, pyruvate metabolism disorders, peroxi-
somal disorders, mitochondrial disorders, biotinidase 
deficiency, glycine encephalopathy, molybdenum cofactor 
deficiency, sulfite oxidase deficiency, disorders of creatine, 

purine and pyrimidine metabolism. These pathologies are 
accompanied by progressive deterioration of neonate clin-
ical status (noted in all organs and systems of the body), 
including electroencephalographic, and neurosonographic 
indicators as well [10]. 

Another integral part of the diagnostic work-up of 
metabolic disorders are the results of instrumental inves-
tigations and brain imaging. The cranial ultrasonography 
due to the bedside availability allows brain imaging in 
symptomatic neonates shortly after birth to detect early 
signs of the brain abnormalities. Early structural brain 
abnormalities associated with certain metabolic disorders 
are summarized in Table I.

As far as the signs and symptoms of IMDs are nonspe-
cific and often overlap extensively with more common 
disorders, clinical laboratory diagnostics plays a key role 
in the diagnostic work-up of these diseases. Particularly 
at early (preclinical) stage when the elevated blood con-
centration of marker (or even pathognomonic) products 
of impaired metabolic pathway could be reliably detected 
before an IMD debut. For these purposes complicated an-
alytical methods such as: tandem-mass-spectrometry, gas 
chromatography-mass-spectrometry etc. are used. These 
extremely sensitive multiplex methods allow determining 
concentration of several dozens or hundreds substances in 
single blood or urine sample. For correct interpretation of 
this data, specialists in metabolic disorders also need results 
of routine laboratory analyses (blood gases, electrolytes, 
anion gap, levels of glucose, lactate, and ammonium in 
the blood). Considering progredient and rapidly progres-
sive course being characteristic of certain IMDs group, 
pathogenetic therapy is recommended to start right away 

Table I. Early neurosonography brain changes
Metabolic disease Specific brain changes Diagnostic methods

Maple syrup urine disease Brain swelling, echogenicity changes, structural white and grey 
matter changes Neurosonography, MRI

Oxidative phosphorylation 
disorders

Ventricular dilatation, subependymalgerminolysis, anomalous white 
matter Neurosonography, MRI

Peroxisomal disorders Ventricular hypertrophy, lenticulostriatevasculopathy, cortex tissue 
anomalous structure Neurosonography, MRI

Organic acidemias Increased echogenicity of the periventricular white matter Neurosonography

Amino acid metabolism 
disorders, urea cycle 

disorders

Cortex tissue anomalous structure, anomalous white matter, corpus 
callosum hypoplasia Neurosonography, MRI

Sulfite oxidase deficiency
Cystic formation of the white matter, possible corpus callosum 

hypoplasia and ventriculomegaly. Basal ganglia can imitate certain 
patterns of the course of hypoxic ischemic damages

Neurosonography, MRI

Molybdenum cofactor 
deficiency

Early signs of a diffuse increase in echogenicity, later - brain tissue 
hyperechogenicity and basal ganglia calcification, cysts in white 

matter, later - cerebral atrophy
Neurosonography, MRI

Zellweger Syndrome Subependymal cysts, ventricular hypertrophy, 
lenticulostriatevasculopathy, cerebral sulci and gyri defects Neurosonography, MRI

Nonketotichyperglycinemia Corpus callosum hypoplasia MRI
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after revealing gross deviation of the results of expanded 
newborn screening in dried blood spots from referent 
values, even in the absence of clinical manifestations of the 
disease and incompleted confirmatory investigations that 
are stipulated by the diagnostic work-up [11].

In fact, differential diagnostics between inherited meta-
bolic diseases and severe somatic pathologies in newborns 
being serious challenge to physicians due to: nonspecific 
symptoms and signs, progredient prompt progression, 
and severe outcomes in case of absence or late start of 
pathogenetic therapy [12]. To help physicians to system-
atize diagnostically relevant information and arrange in a 
schematic form the complex of anamnestic data, clinical 
manifestations, results of routine clinical laboratory tests, 
and findings of instrumental examinations we propose 
the form of above-mentioned checklist (Annex). It’s be-
lieved that routine usage of this form in everyday practice 
allows to speed up the differential diagnostics of IMDs by 
shortening the search of potentially suspected diseases. 
In our experience, this form proved to be very helpful in 
communication between metabolic specialists and family 
medicine physician in remote areas upon receipt of the 
positive results of the expanded newborn screening and 
impossibility to transfer a neonate to regional or central 
perinatal facilities.

CONCLUSIONS
Properly filled checklist allow metabolic professionals to 
select appropriate confirmatory tests and interpret results 
obtained. Early IMDs diagnosis and prompt treatment 
initiation are crucial for positive outcomes and proved to 
be an effective tool to decrease levels of child disability and 
infant mortality. 
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Annex. CHECKLIST.REFERRAL TO THE DETAILED LABORATORY DIAGNOSTICS
Patient (Child) Full Name___________________________________________________

Patient Age_______ Patient DOB______ Date__________________

Mother Full (Maiden) Name:__________________________________________

Patient Address: ______________________________________________________

Pre-diagnosis:_________________________________________________________

Referring Physician _____________________________________________________

HISTORY:Family (parents’ state of health/age, cases of inherited diseases among close 
relatives, information about previous pregnancies, resulted in, cases of children’s deat

hs):_________________________________________________________________________

__________________________________________________________________________

Antenatal (which pregnancy/development of pregnancy): _________________________

Intranatal (course of labor)__________________________ Gestation period ______________

Causes of preterm labor ___________________________________________________________

Birth weight ______________________________________ Apgar score __________________

Newborn baby: no symptoms_______symptoms appeared on the_________________day of life

________________________________________________________________________________

Patient general condition (at the time of filling in the form)______________________________

Treatment (mention infusion therapy and hemotransfusion) _____________________________

________________________________________________________________________________

Type of feeding:__________________________________________________________________

DIAGNOSTICS: _________________________________________________________________

Primary research results: __________________________________________________________

MATERIAL ATTACHED TO MEDICAL RECORD:
-	 dried blood spots on paper;
-	 urine;
-	 plasma/serum;
-	 EDTA test tube with blood (for molecular testing)
Attention! In case of infusion therapy in a child it’s recommended to suspend intravenous infusions 3 hours before biomaterial sampling for analysis.
CLINICAL SYMPTOMS

Muscle tone disorders Yes/No Note Diarrhea Yes/No Note

Coma Yes/No Hepatomegaly Yes/No

Tremor Yes/No Cardiomegaly Yes/No

Convulsion Yes/No Cardiomyopathy Yes/No

Vomiting/ spitting up Yes/No Heart rhythm disorders Yes/No

Dynamics of weight
Positive

Negative
Absent

Swelling/pastosity (of 
face, body, limbs) Yes/No

Other symptoms
Comments

LABORATORY PARAMETERS
COMPLETE BLOOD COUNT   

Parameter/Date

Red blood cells (RBC)

Hemoglobin (Hb)

Hematocrit (Hct)

Thrombocyte/Platelet count 
(Plt) 

White Blood Cell Count (WBC)
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Eosinophils/basophils

Metamyelocytes/myelocytes

Bands

Segmented neutrophils

Lymphocytes

Monocytes

BIOCHEMISTRY
Parameter/Date

Ammonium

Creatine phosphokinase

Lactate dehydrogenase

Glucose

Total bilirubin

Direct bilirubin

ALT

AST

Protein

Alkaline phosphatase

GGT

Creatinine

Urea

ACID-BASE STATUS 
Parameter/Date

pH

pCO2

pO2

HCO3-

BE

Aniongap Na+-( Cl- + HCO3-)

ELECTROLYTES
Indicator/Date

К+

Na+ 

Ca++

Cl-

P3+

URINALYSIS
Parameter Results Parameter Results

pH Bilirubin

Color/odor RBC

Relative density WBC

Protein Bacteria

Glucose Epithelium (squamous)

Ketone bodies Cylinders (hyaline, granular) 

Date: ……………………                      Doctor’s Signature: ………………
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INTRODUCTION
Ventral hernias are one of the most common pathologies 
in surgery. The incidence ranges widely from 2 to 69% 
and depends on the type of ventral hernia. A postopera-
tive hernia is observed in 10-20% of patients undergoing 
laparotomy. [1-5]

The mesh sutured repair of the hernia defect is a stan-
dard procedure for the surgical treatment of ventral 
hernias during routine surgery. [6] In hernioplasty, the 
mesh-based repair method has repeatedly demonstrated 
its effectiveness compared to the suture-based closure 
techniques in various modifications. The International 
Endohernia Society notes in its recommendations that the 
use of meshes in hernioplasty reduces a hernia recurrence 
rate significantly compared to the defect closure without 
mesh. [7] The laparoscopic intraperitoneal onlay mesh 
repair demonstrates a lower percentage of local postop-
erative complications compared with the open ventral 
hernia repair. [8] However, laparoscopic surgery does not 
always involve hernia defect closure. Suwa K et al. em-
phasises on lack of the research publications that analyse 
the outcomes of the IPOM procedure with and without 
hernia defect closure before mesh placement. Hernia 
defect closure before the IPOM procedure is associated 
with more favourable surgical outcomes. [9] However, in 
a study of 134 patients, Gonzalez A et al. observed a higher 

recurrence rate of 7.5% in the group without hernia defect 
closure compared to 1.5% in the group with hernia defect 
closure before the IPOM procedure. [10] The availability 
of mostly comparative studies and a limited sample of pa-
tients cannot provide reliable evidence for determining the 
effectiveness of the IPOM procedure without hernia defect 
closure. Since the hernia recurrence occurs at the site of 
separation of the mesh from the anterior abdominal wall, 
in our experimental study, we investigated the strength of 
the mesh fixation to the parietal peritoneum by evaluating 
different closure techniques for hernia repair.

THE AIM 
The aim of the present research is to compare the mesh 
implantation and the strength of the mesh fixation to the 
anterior abdominal wall by modelling the IPOM procedure 
with and without aponeurotic defect closure (a modelled 
hernia defect).

MATERIALS AND METHODS
The experimental study evaluates the outcomes of the 
IPOM technique. The method was modelled and applied 
to 12 rabbits. The experimental animals (rabbits) were 
selected based on the possibility of modelling the intra-
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THE ANTERIOR ABDOMINAL WALL DEFECT (EXPERIMENTAL STUDY)
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ABSTRACT
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defect closure during the experimental modelling of IPOM.

	� KEY WORDS: ventral hernia, mesh fixation, defect closure, IPOM

Wiad Lek. 2020;73(6):1217-1222

ORIGINAL ARTICLE



Oleksandr Yu. Ioffe et al. 

1218

peritoneal placement of a 4x4cm composite mesh, which 
is usually technically difficult in small rodents. All animals 
were quarantined and kept under standard conditions. The 
study used rabbits of both sexes, of the Russian Chinchilla 
breed, with weight from 2.1 to 2.9 kg.

The experimental animals were randomly divided into 2 
groups of 6 rabbits. In both groups, surgery was started by 
performing a laparotomy through a longitudinal incision 
of the skin along the median line up to 4 cm long. Fig. 1 
The hernia defect, measuring 1 x 1 cm along the median 
line, was modelled in all rabbits in both groups. In the ex-
perimental group, the intraabdominal implantation of a 4 
x 4 cm composite mesh without hernia defect closure was 
performed. In both groups, a lightweight polypropylene 
mesh encapsulated in soluble poly-p-dioxanone (PDS II) 
was used. On one side, the mesh is covered with oxidized 
regenerated cellulose, which is placed inside to contact the 
visceral peritoneum. In this case, there was obtained an 
overlap of the mesh at least 1 cm beyond the hernia defect 
in all directions. In the control group, the intraabdominal 
hernioplasty was modelled in 6 rabbits and a 4 x 4 cm 
composite mesh was implanted together with hernia defect 
closure. In both groups, the mesh was fixed with separate 
interrupted sutures at 8 sites transaponeurotically to the 
parietal peritoneum. Fig. 2 The restoration of the integrity 
of the anterior abdominal wall was carried out in layers 
by applying a continuous suture to the aponeurosis of the 
rectus abdominis and to the skin. At the end of surgery, 
the wound was dressed with an aseptic bandage and a 
protective band was applied.

All surgical interventions were carried out in compliance 
with the requirements of the European Convention for the 
Protection of Vertebrate Animals used for Experimental 
and other Scientific Purposes (1986) and Scientific and 
Practical Recommendations for the Maintenance of Lab-
oratory Animals and their Operation by the State Phar-
macological Centre of the Ministry of Health of Ukraine 
(2002), which was confirmed by the decision of the Ethics 
Committee of the Bogomolets National Medical University.

In both groups, the operations were performed under 
general anaesthesia, with the requirements of aseptic and 
antiseptic. As premedication, all animals were administered 
0.4 ml of a 2% solution of xylazine hydrochloride. For the 
purpose of sedation and analgesia, 0.8 ml of a 0.1% solution 
of medetomidine hydrochloride was administered. The 
animals were placed on the operating table with their backs 
down, with each leg fixed separately. The anterior abdom-
inal wall hair was removed by the method of dry shaving.

At the end of surgery in both groups, all the rabbits were 
administered 0.8 ml of 0.5% solution of atipamezole hy-
drochloride to eliminate sedation. Additionally, all animals 
were administered ketoprofen 3 mg / kg subcutaneously 
for analgesia. Antibiotic prophylaxis was performed by 
intramuscular injection of cefazolin 1.0 g 30 min before 
surgery and 12 hours after surgery. All the animals were in 
a vivarium with a standard mode of stay and food.

In both groups, the animals were removed from the 
experiment on the 90th day by overdose of drugs for anaes-

thesia – intravenous administration of 1.0 g of sodium thio-
pental, diluted in 5 ml of 0.9% sodium chloride solution.

After opening of the abdominal cavity, macroscopic 
assessment of the severity of adhesions was performed. 
For this purpose, we used the classification, proposed by 
Zühlke et al. in 1990, to evaluate the severity of adhesions 
in the abdominal cavity in experimental animals. [11] The 
severity of adhesions is scored according to the macroscop-
ic evaluation and classified as:

Grade I – fibrin deposits, tiny filmy adhesions or sporadic 
adhesions between the organs that can be separated by blunt 
dissection;

Grade II – filmy adhesions that can be can be separated 
by blunt dissection, but there are also some adhesions with 
initial vascularization, which can only be separated by sharp 
dissection;

Grade III – adhesions with clear vascularization, dense and 
filmy adhesions that can only be separated by sharp dissection;

Grade IV – dense and severe adhesions between the organs 
that can only be separated by sharp dissection; damage of 
organs is hardly preventable during surgical separation.

The presence of displacements and partial or complete 
separation of the mesh from the parietal peritoneum were 
also evaluated.

After separation of adhesions by partially blunt and partially 
sharp dissection, the material was collected for the histological 
examination and evaluation of the strength of the mesh im-
plantation into the anterior abdominal wall layer. The “anterior 
abdominal wall – mesh” complex was removed completely 
together with the adjacent tissues of the muscular-aponeu-
rotic layer of the anterior abdominal wall. The fixation of the 
material was carried out with 10% formalin solution in water.

The microscopic evaluation of mesh implantation into 
the tissues of the anterior abdominal wall was performed 
by histological examination of the removed “anterior ab-
dominal wall – mesh” complex.

The strength of the mesh fixation to the anterior ab-
dominal wall of the rabbit was evaluated by the maximum 
shear stresses at the time of destruction of the sample for 
the “anterior abdominal wall – mesh” complex. The shear 
stress was taken as * P

A
t = , where P is the applied force, A is 

the contact area of ​​the mesh and the muscle tissue of the 
anterior abdominal wall, A = a ∙ b. Fig. 3

a – the length of the fusion between mesh and the frag-
ment of the anterior abdominal wall, b – the width of the 
fusion between mesh and the fragment of the anterior 
abdominal wall, c – the thickness of mesh, d – the length 
of the free edge of the fragment of the anterior abdominal 
wall, e – the thickness of the fragment of the anterior ab-
dominal wall (muscular tissue), f – the length of the free 
edge of mesh, P – the direction of the effort applied.

The mechanical strength tests were performed on an 
PM-05 machine with an electromechanical drive.

RESULTS
In both groups, no signs of intra- and postoperative com-
plications were observed.
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On the 90th day in both groups, any displacement or 
complete separation of the mesh from the parietal perito-
neum was not seen. In the control group in 1 case, there was 
an area of partial separation of the mesh from the parietal 

peritoneum. Fig. 4 This might be due to the limited number 
of stitches that were put on and the lack of the possibility 
of fixation by the double crown method in the experiment. 
In all animals of the experimental group and in 5 animals 

Table I. Characteristics of the severity of adhesions in animals of the experimental and control groups according to the classification of Zühlke et al.
Group № of rabbit Grade I Grade II Grade III Grade IV

Experimental
(n=6)

1e +

2e +

3e +

4e +

5e +

6e +

Control
(n=6)

1c +

2c +

3c +

4c +

5c +

6c +

Fig. 1. Intraoperative photo of laparotomy access.

Fig. 3. Scheme of the study of the sample shear.

Fig. 2. Intraoperative photo of the mesh fixation to the anterior abdominal wall.

Fig. 4. Photo of partial separation of the mesh from 
the anterior abdominal wall.

Fig. 5. Photo of the mesh implantation 
into the anterior abdominal wall layer.
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of the control group, macroscopically complete fusion of 
the implant with the parietal peritoneum of the anterior 
abdominal wall was observed. Fig. 5

Table I presents the comparative characteristics of the 
severity of adhesions in the abdominal cavity according to 
the macroscopic evaluation in the experimental and control 
groups, based on the classification of Zühlke et al. (1990). 

In the experimental group, 3 rabbits (50%) had fibrin 
deposits on the visceral surface of the mesh, 3 rabbits 
(50%) had filmy adhesions with loops of the small intes-
tine and the large cap, which were easily destroyed by the 
instrument. In the control group, in 1 (16.6%) case, dense 

adhesions were observed between the mesh and the strand 
of the large cap – grade III. Fig. 4 However, in our opinion, 
this can be explained by partial separation of the mesh 
from the parietal peritoneum, observed in this particular 
case, and prolonged traumatization of the free edge of the 
mesh of the visceral peritoneum, since adhesions were 
formed at the site of ​​the free edge of the mesh and were not 
seen in the place of its complete fusion with the parietal 
peritoneum. Filmy adhesions were detected in 2 (33.4%) 
cases, and in 3 (50%) cases there were seen the layers of 
fibrin sporadically distributed on the surface of the mesh 
implanted into the anterior abdominal wall. The results 

Fig. 6. Microphoto of tissue section around the mesh in the experimental 
group. Observation period 90 days. Staining with hematoxylin and eosin. 
Magnification 100.

Fig. 9. Schedule of stretching and destruction of the “anterior abdominal 
wall – mesh” sample complex in the experimental group.

Fig. 8. The “anterior abdominal wall – mesh” complex before (A) and after (B) destruction.

Fig. 7. Microphoto of tissue section around the mesh in the control 
group. Observation period 90 days. Staining with hematoxylin and eosin. 
Magnification 100.

Fig. 10. Schedule of stretching and destruction of the “anterior abdominal 
wall – mesh” sample complex in the control group.
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of macroscopic evaluation allow us to conclude that the 
extent of adhesion formation in the abdominal cavity is 
comparable in both groups (p > 0.05).

The histological examination of the samples of the “an-
terior abdominal wall-mesh” complex showed that the 
experimental group formed a significant amount of scar 
tissue at the site of the ​​mesh. The implantation area was 
infiltrated with lymphocytes, especially around the mesh. 
Mesothelioma lining was not traceable. At the implanta-
tion site, there were observed a few dilated blood vessels 
accommodating increased blood volume. In some areas 
there were accumulations of macrophages with increased 
volume of cytoplasm. Moderate signs of inflammation were 
noted at the site of ​​the mesh. Fig. 6

In the control group, the following changes were ob-
served: mesothelioma lining on the side of the abdominal 
cavity was absent in some areas where ​​adhesions were 
seen. Each filament of the mesh was surrounded by a 
connective tissue capsule. The capsules were mostly thin, 
but the formation of thick inhomogeneous capsules was 
noted around some filaments. The mesh sprouted with 
a mature dense connective tissue. The connective tissue 
was predominantly layered at the site of ​​the mesh, and 
moderately infiltrated by lymphocytes and neutrophilic 
granulocytes near the filaments. Some capsules contained 
small, mostly flattened, giant foreign body cells or single 
activated macrophages. No signs of abnormal changes were 
found in the surrounding tissues. Fig. 7

In accordance with the obtained findings of histological 
examinations, it was found out that, in the experimental 
group, the mesh was surrounded by a connective tissue 
and it was fixed to the anterior abdominal wall. However, 
mesothelioma lining was not traced, and the mesh was 
surrounded by scar tissue. In addition, in the experimental 
group there were observed moderate signs of inflamma-
tion, which were not seen in the control group. The ob-
served changes could result from the contact between the 
edges of a truncated unclosed aponeurosis and the parietal 
surface of the mesh during a hernia defect modelling.

The assessment of the strength of the mesh fixation to the 
anterior abdominal wall showed that the average value of 
maximum shear stress (t*max) for the “anterior abdominal 
wall – mesh” complex was 0.059 ± 0.02 MPa in the exper-
imental group and 0.066 ± 0.03 MPa in the control group. 
According to the results of the study, the strength of mesh 
fixation was significantly comparable in both groups (p > 
0.05). Fig. 8, 9, 10

DISCUSSION
The experiment demonstrated the comparability of the 
strength of the mesh fixation to the anterior abdominal wall 
with and without aponeurotic defect closure during modelling 
of the IPOM procedure. It is not possible to extrapolate the 
results of the mesh fixation experiment to patients with hernia 
with 100% confidence. The standard IPOM technique involves 
fixing the mesh by the double crown method and the presence 
of a hernia sack, that could not be reproduced in the exper-

iment. These differences can affect the implantation of the 
mesh. Zeichen MS et al. indicated that the recurrence rate in 
patients without hernia defect closure was 19.18%, while with 
hernia defect closure it was 6.25%. [12] However, he noted that 
the difference did not reach statistical significance. This may 
be due to the different number of patients sampled to compare 
the two methods. In an overview study of the effectiveness 
of IPOM with hernia defect closure, Suwa K et al. indicated 
the inability to objectively evaluate the difference in effective 
defect closure and the benefits of its suture-based repair. [9] 
The results of the existing studies differ in the techniques for 
the IPOM procedure with hernia defect closure, the type of 
the mesh selected, the conditions for the study. Therefore, it 
is currently not possible to reliably determine the benefits of 
the IPOM procedure that is performed with or without hernia 
defect closure. Lambrecht JR et al. compared the outcomes of 
the hernia repair with and without hernia defect closure. The 
study included 194 patients with primary and postoperative 
ventral hernias, 107 of whom were enrolled in a randomized 
controlled multicentre trial, 87 were retrospectively studied. 
[13] The study did not establish the benefits of long-term 
outcomes after hernia defect closure using absorbable suture 
but revealed a higher overall complication rate. The use of 4 
different methods for aponeurotic defect closure and mesh 
fixation (suture-raphe, suture-nonraphe, double crown-raphe, 
double crown-non-raphe) in 107 patients and the creation 
of 8 clusters in 4 unbalanced randomization groups did not 
reveal the benefits of one of the presented surgical methods. 
There is a need for randomized, controlled, multicentre trials, 
in which a standardized IPOM technique with and without 
hernia defect closure is applied to evaluate the effectiveness 
of each method in a larger sample of patients.

CONCLUSIONS
The strength of the mesh fixation to the parietal peritone-
um and its implantation into the anterior abdominal wall 
is comparable with or without aponeurotic defect closure 
during the experimental modelling of intraperitoneal onlay 
mesh repair.
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INTRODUCTION
Comorbidity is always a challenge for diagnostics and 
therapy of the vast majority of diseases. Clinicians have to 
consider all the possible interactions, common pathways, 
and issues that may occur as a result of overlap between 
two or more disorders. Considering Type 2 diabetes mel-
litus (T2DM) as an epidemic in the XXI century [1,2], it 
becomes obvious that different comorbidities associated 
with T2DM need comprehensive study. As estimated by 
the International Diabetes Federation in 2019, there are 
463 million people with DM worldwide, and this number is 
increasingly growing [3]. Type 1 diabetes mellitus (T1DM) 
has always been in the focus of researches, but the data on 
T2DM is quite limited and controversial. Longstanding 
T2DM results in complications that may affect any organ 
in human organism through neuropathy and angiopathy. 

It goes without saying that disturbances in gastrointes-
tinal (GI) function may affect the pharmacodynamics of 
oral hypoglycemic agents and postprandial glucose level. In 
this case «vicious circle» may be formed: impaired motor 
function of GI tract may slow down the transit and further 
absorption of nutrients (including glucose). In turn the 
postprandial blood glucose profile will be shifted, which 
dissociates time of plasma glucose concentration peak and 

time-related mechanisms of action of hypoglycemic agents. 
In this case it becomes difficult to maintain the target 
glucose level within normal ranges, and poorly controlled 
DM predisposes to complications development, including 
gastrointestinal [4,5]. 

Thus, impaired blood glucose levels may predetermine 
gastrointestinal disorders in patients with DM. On the 
other hand, gastrointestinal diseases may affect as post-
prandial blood glucose level as pharmacodynamic of oral 
hypoglycemic agents. Described mechanisms highlight 
the importance of GI functioning correction in terms 
of DM management, enhancing in this way adequate 
glycemic control.

One of the most common GI pathologies is chronic 
gastritis, which is often left underestimated in clinical 
practice, however it may result in peptic ulcer and gastric 
cancer [6]. Some studies suggest that patients with T2DM 
are more predisposed to stomach cancer [7,8] than those 
without DM. In addition T2DM is a risk factor for peptic 
ulcer bleeding [9] and delayed ulcer healing [10]. Hence, 
the comorbidity between T2DM and chronic gastritis is 
considered to be a relevant aspect of clinical research.

It is well known that Helicobacter pylori (HP) is the lead-
ing etiological factor of gastritis, peptic ulcer and stomach 
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OVERGROWTH DETERMINE THE CLINICAL COURSE OF CHRONIC 
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ABSTRACT
The aim: To define clinical peculiarities of chronic active gastritis in patients with type 2 diabetes mellitus (T2DM) considering Helicobacter pylori (HP) status and small intestinal 
bacterial overgrowth (SIBO).
Materials and methods: 172 patients with chronic active gastritis were enrolled in the study, 92 out of them had concomitant T2DM. Symptoms were collected with the 
questionnaire, HP infection was diagnosed with stool antigen test, SIBO was assessed with glucose hydrogen breath test.
Results: 87.5% (n=70) patients with chronic gastritis without DM had epigastric pain, however those with T2DM reported pain only in 41.3% (n=38) cases. Other symptoms 
included: nausea, bloating, early satiety, postprandial fullness, heartburn, belching and vomiting. HP infection in patients with chronic gastritis and concomitant T2DM 
is significantly associated with symptoms of epigastric pain (OR=2.78, 95%CI 0.92-8.41), bloating (OR=3.92, 95%CI 1.40-10.99), nausea (OR=2.32, 95%CI 0.85-0.6.30), 
postprandial fullness (OR=1.45, 95%CI 0.54-3.87) and belching (OR=1.01, 95%CI 0.32-3.16), whereas SIBO – with bloating (OR=8.82, 95%CI 2.88-27.01), nausea (OR=5.15, 
95%CI 1.88-14.10) and belching (OR=2.53, 95%CI 0.67-9.52).
Conclusions: Patients with T2DM and chronic active gastritis report epigastric pain significantly less than non-diabetics. HP infection probably plays a prominent role in 
development of epigastric pain in patients with T2DM. Additionally, HP is linked to SIBO, which may lead to bloating, belching and nausea onset.
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cancer. As well stress factors are thought to play important 
role in exacerbations of chronic gastritis and peptic ulcer 
[11]. The prevalence of HP infection among patients with 
DM is debatable. However, some studies suggest the link 
between HP infection and T2DM, claiming that prevalence 
of HP among patients with T2DM is much higher than in 
non-diabetics [12–14] and patients with T1DM [15]. The 
group of Chinese researchers found opposite relationship: 
people with positive HP status are under the risk of DM 
[16]. The relevance of HP diagnostics in patients with 
DM is also supported by better glycemic control after 
HP-eradication [17], which is probably realized through 
pro-inflammatory factors decrease [18].

The first step of chronic gastritis diagnostics in patients 
with T2DM is based on clinical symptoms. Recently one 
descriptive, cross-sectional study showed that 91.4% pa-
tients with DM express mainly such GI symptoms as flat-
ulence, retrosternal pain, belching, postprandial fullness, 
and constipation [19]. It is typical for patients with diabetes 
not to have pain syndrome in case of GI disorders, which 
often complicates timely diagnostics. In addition, severe 
forms of gastritis and ulcer disease are often followed by 
mild dyspeptic syndrome [20]. That is why it is important 
to understand clinical manifestation of GI diseases in pa-
tients with DM to make an accurate diagnosis and prescribe 
proper treatment in time. However, there are no studies, 
focused on clinical features of stomach disorders in patients 
with DM depending on their HP status.

Nowadays much attention is paid to GI microbiome. De-
spite the fact that HP is considered to be the major etiolog-
ical factor of many stomach diseases, a lot of investigations 
of GI microbiota, including gastric, are being performed. 
Even though the data is limited, the role of microbiota 
impairment was established even in carcinogenesis [21] 
and bacterial overgrowth was found to promote gastric 
cancer [22]. Summarizing the role of microbiota in gastric 
disorders and its probable influence on glycemic control 
in patients with DM [23], GI bacteria in patients with DM 
and GI disorders need to be assessed more attentively.

THE AIM
To characterize the upper GI symptoms of chronic active 
gastritis in patients with T2DM in comparison to non-di-
abetic patients and define the peculiarities of chronic 
gastritis in patients with T2DM considering HP infection 
and small intestinal bacterial overgrowth (SIBO).

MATERIALS AND METHODS
The current multi-centered, descriptive, cross-sectional 
study was conducted in 2017-2019. 172 patients with 
clinically, endoscopically and histologically confirmed 
chronic active gastritis were enrolled. 92 participants had 
T2DM (diabetic group) and 80 didn’t have DM or impaired 
glycemic states (control non-diabetic group). T2DM was 
previously diagnosed and defined as fasting plasma glucose 
(FPG) ≥7.0 mmol/L or glycated haemoglobin (HbA1c) 

≥6.5% [3]. The diagnosis of chronic gastritis was made on 
the basis of esophagogastroduodenoscopy (EGD) with 
biopsy (7 mucosal biopsy samples were analysed). Subjects 
with oncopathology, autoimmune disorders, inflammatory 
bowel diseases, acute infections, severe renal and hepatic 
diseases and peptic ulcer at the moment of investigation 
were excluded prior to the study. To define HP-infection 
stool antigen test (SATs) was carried out. SIBO was di-
agnosed with glucose hydrogen breath test (HBT) when 
there was a rise in hydrogen more than 12 ppm above the 
basal level after glucose ingestion [24]. The symptoms 
were collected with the questionnaire aiming to register 
the presence of the next upper GI symptoms: epigastric 
pain, bloating, early satiety, heartburn, nausea, vomiting, 
postprandial fullness, belching. Additional information on 
study population, glycemic profile, hypoglycemic therapy, 
concomitant pathology and complications of DM was ob-
tained from the latest patients’ medical records.

Ethical norms were adhered: all enrolled patients were 
fully informed about the research and informed consents 
were obtained before the study. The study project was ap-
proved by the bioethics committee of Ukrainian Medical 
Stomatological Academy, Poltava, Ukraine (order number 
156, 20.06.17).

Data reported as mean ± standard deviation and number 
(%). Statistical analysis to assess the link between events 
was conducted with the use of odds ratio (OR) parameter. 
For statistical analysis software STATA/IC v.16 for Win-
dows (Stata Corp LLC, 2019) was applied.

RESULTS

CHARACTERISTICS OF STUDY POPULATION
The total of 172 patients with endoscopically and histolog-
ically confirmed chronic active gastritis participated in the 
research. Those who did not meet the criteria of inclusion 
were previously excluded. All patients were subdivided 
onto 2 groups: group I (n=92) – patients with chronic active 
gastritis and T2DM; group II (n=80) – control group of 
patients with chronic active gastritis without DM. 

The gender distribution in the group I was: male – 68,5% 
(n=63), female – 31.5% (n=29); in the group II: male – 
57.5% (n=46), female – 42.5% (n=34). Male gender is 
considered to be linked to the chronic gastritis in patients 
with T2DM (OR=1.61, 95% CI 0.86-2.99). The mean age 
of the patients in the Ist group was 61.6±9.0 years, in the 
IInd group – 54.0±13.5 years. 

The mean level of FBGL in patients with T2DM was 
7.3±2.4 mmol/L, HbA1c – 8.7±2.3%. About 39.1% (n=36) 
of patients with T2DM and chronic gastritis had decom-
pensated T2DM, 83.7% (n=77) were diagnosed with di-
abetic angiopathy and diabetic neuropathy. The glycemic 
control was maintained in 59,8% (n=55) patients with 
peroral hypoglycemic agents (metformin, glyclazide, glib-
enclamid), in 18.5% (n=17) cases – with insulin therapy, 
and 21,7% (n=20) of patients controlled their glucose levels 
with dietary and lifestyle modifications.
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PREVALENCE OF SYMPTOMS
Upper GI symptoms of chronic gastritis in the patients 
of the Ist group with T2DM differed from the patients in 
the IInd group. The main contrast was observed regarding 
abdominal pain: 87.5% (n=70) patients with chronic gas-
tritis without DM had epigastric pain, however those with 
T2DM reported pain only in 41.3% (n=38) of cases. Thus, 
T2DM was found to increase the risk of atypical presen-
tation of gastritis without epigastric pain syndrome (OR= 
8.91, 95%CI 4.17-19.05). On the contrary, patients with 
chronic gastritis and T2DM reported dyspeptic symptoms 
more commonly than patients without T2DM: bloating 
58.7% (n=54) vs 40.0% (n=32), early satiety 47.8% (n=44) 
vs 15.0% (n=12), heartburn 40.2% (n=37) vs 30.0% (n=24), 
nausea 67.4% (n=62) vs 52.5% (n=42), vomiting 6.5% 
(n=6) vs 1.5% (n=1), postprandial fullness 50.0% (n=46) 
vs 11.3% (n=9) respectively. However, belching was pre-
sented more among patients without T2DM 42.5% (n=34) 
vs 23.9% (n=22).

SYMPTOMS AND HP INFECTION
According to the obtained results, HP infection was de-
tected in 77% (n=71) patients with chronic gastritis and 
concomitant T2DM (group I), while only 60% (n=48) of 
those without DM had this bacterium (group II).

After T2DM patients of the Ist group (n=92) were addi-
tionally subdivided onto HP-positive (n=71) and HP-neg-
ative cases (n=21), the next data was received. Epigastric 
pain, bloating and nausea were mainly reported by patients 
with chronic HP-positive gastritis and T2DM in compar-
ison to non-diabetic patients, namely 46.5% (n=33) vs 
23.8% (n=5), 66.2% (n=47) vs 33.3% (n=7), 71.8% (n=51) 
vs 52.4% (n=11) respectively (Table I). HP infection in 

patients with chronic gastritis and concomitant T2DM 
is significantly associated with symptoms of epigastric 
pain (OR=2.78, 95%CI 0.92-8.41), bloating (OR=3.92, 
95%CI 1.40-10.99), nausea (OR=2.32, 95%CI 0.85-0.6.30), 
postprandial fullness (OR=1.45, 95%CI 0.54-3.87) and 
belching (OR=1.01, 95%CI 0.32-3.16), whereas there is 
no association with early satiety, heartburn and vomiting.

SYMPTOMS AND SIBO
In our study we found that SIBO was another common 
state in patients with chronic gastritis and T2DM (group 
I), as 75% (n=69) of them had positive HBT with glucose. 
Patients with chronic gastritis without DM (group II) were 
diagnosed with SIBO only in 41.3% (n=33) cases.

After T2DM patients of the Ist group (n=92) were ad-
ditionally subdivided onto SIBO-positive (n=69) and SI-
BO-negative subjects (n=23), we detected that those with 
SIBO express vomiting in 5.8% (n=4) cases, belching – in 
27.5% (n=19), heartburn – in 37.7% (n=26), epigastric pain 
– in 40.6% (n=28), early satiety – in 46.4% (n=32), post-
prandial fullness – in 49.3% (n=34), bloating – in 71.0% 
(n=49), nausea – in 76.8% (n=53) cases (Table I). SIBO 
in patients with chronic gastritis and T2DM is strongly 
associated with such symptoms as bloating (OR=8.82, 
95%CI 2.88-27.01), nausea (OR=5.15, 95%CI 1.88-14.10) 
and belching (OR=2.53, 95%CI 0.67-9.52).

ASSOCIATION OF HP AND SIBO
As mentioned before, SIBO has been diagnosed in 75% (n=69) 
diabetic patients of the Ist group. Out of them 79.7% (n=55) 
were HP-positive and 20.3% were (n=14) HP-negative. HP 
infection in patients with T2DM and chronic gastritis was 

Table I. Distribution of symptoms of chronic gastritis in patients with T2DM (n=92) depending on HP-status and SIBO.

Symptoms
(total number of cases in group)

HP status SIBO status

HP “+” 
(n=71)

HP “-” 
(n=21)

SIBO “+”
(n=69)

SIBO “-”
(n=23)

Epigastric pain
(n=38)

46.5%
(n=33)

23.8%
(n=5)

40.6%
(n=28)

43.5%
(n=10)

Bloating
(n=54)

66.2%
(n=47)

33.3%
(n=7)

71.0%
(n=49)

21.7%
(n=5)

Early satiety
(n=44)

38.0%
(n=27)

80.9%
(n=17)

46.4%
(n=32)

52.2%
(n=12)

Heartburn
(n=37)

40.9%
(n=29)

38.1%
(n=8)

37.7%
(n=26)

47.8%
(n=11)

Nausea
(n=62)

71.8%
(n=51)

52.4%
(n=11)

76.8%
(n=53)

39.1%
(n=9)

Vomiting
(n=6)

5.6%
(n=4)

9.5%
(n=2)

5.8%
(n=4)

8,7%
(n=2)

Postprandial fullness
(n=46)

52.1%
(n=37)

42.9%
(n=9)

49,3%
(n=34)

52.2%
(n=12)

Belching
(n=22)

23.9%
(n=17)

23.8%
(n=5)

27.5%
(19)

13.0%
(n=3)
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statistically significantly linked to SIBO (OR=1.72, 95%CI 
0.59-4.98). While in the IInd (control) group such association 
was absent, only 41.3% (n=33) patients had SIBO, 57.6% 
(n=19) out of them were HP-positive and 42.4% (n=14) – 
HP-negative (OR=0.84, 95%CI 0.34-2.09). Hence, patients 
with T2DM and HP-positive gastritis are at the risk of SIBO.

DISCUSSION
It is known, that GI symptoms are prevalent in T2DM 
[5,19,25,26], but the exact mechanisms of this process are 
still unknown. Results of some studies suggest that GI symp-
toms predominate in women with DM more than in men 
[19,25–27], but these studies were focused on symptoms 
itself, not on specific GI pathology. Speaking specifically 
about gastritis, Yang et al. observed more severe forms of 
inflammation exactly in male patients with T2DM, not in fe-
males [28]. In the current study upper GI symptoms among 
patients with T2DM were also linked to the male sex, which 
may be explained by distinctive features of men’s lifestyle and 
presence of harmful habits, however these aspects were not 
studied in the current research.

The most common complications of DM are diabetic 
angiopathy and diabetic neuropathy, including autonomic 
neuropathy [3]. In such conditions multiple organs, as well 
stomach, may suffer from lack of blood supply and proper 
innervation, resulting in GI disturbances [29]. 83.7% of 
patients with T2DM in our study were diagnosed with these 
complications, that in turn could negatively influence on 
gastric function and GI motility in general. Neuropathy 
probably affects pain perception, that was shown in our 
study, as T2DM significantly decreases epigastric pain 
onset in patients with chronic active gastritis and T2DM in 
comparison to non-diabetics (87.5% vs 41.3%). Khoshbat-
en et al. reported even lower incidence of abdominal pain 
among the patients with DM – 31% [5], nonetheless in our 
study we included patients with confirmed gastric pathol-
ogy, which can explain the higher rates of pain. Regarding 
the fact that chronic gastritis is typically followed by pain 
syndrome, we can assume that T2DM places patients at risk 
of atypical chronic gastritis without pain syndrome. At the 
same time, subjects with T2DM express such symptoms 
as bloating, early satiety, heartburn, nausea, vomiting and 
postprandial fullness more often than patients without DM. 
Our results corelate with Asgharnezhad’s et al. research 
[19], besides belching, which in our study was reported 
more frequently among the patients without T2DM than 
with T2DM (42.5% vs 23.9%). It is important to notice that 
delayed gastric emptying is often followed by nausea [25]. 
All these findings should be considered while managing 
patients with GI pathology and concomitant T2DM, as 
untimely made diagnosis may lead to more dramatic 
consequences, such as stomach ulcer, bleeding, cancer 
etc., especially in terms of comorbidity with DM [7–9]. 
This idea was also supported by the research of Boehme 
et al., reporting high prevalence of silent severe gastritis 
and other stomach diseases in patients with T2DM [20].

A wide range of studies has demonstrated that patients 

with DM are at a greater risk of HP infection [12–16], how-
ever the results certainly depend on the country where the 
research has been carried out and epidemiological situation 
with HP in the region. Some researchers have proved that 
HP infection is highly associated with T2DM, however 
its prevalence widely vary from 59% to 75% [13–15]. The 
analysis in current study showed that HP infection was 
the main cause of chronic gastritis in patients with T2DM 
(77%). It is difficult to assert in scope of our study whether 
DM is associated with HP infection or not, as only patients 
with chronic active gastritis were included. However, we 
noticed that HP probably plays significant role in develop-
ment of epigastric pain in patients with T2DM (which is 
not generally typical for patients with T2DM, as mentioned 
above), as 46.5% HP-positive diabetic patients reported 
this complaint. Diabetes itself may lead to dyspepsia and 
gastropathy, so probably its combination with HP differs 
symptomatically and pathogenetically. Thus, it is possible 
to conclude that patients with T2DM and epigastric pain 
should be checked for HP infection, as in this case the 
probability of positive result is much higher, than if the 
patient has no epigastric pain.

Another peculiarity of chronic gastritis in patients with 
T2DM is commonly diagnosed SIBO (75% vs 41.3% non-di-
abetic cases). In contrast, some literature data suggest that 
patients with T1DM are diagnosed with SIBO in 37.8% 
cases [30]. Such symptoms as bloating, belching and nausea 
in patients with chronic gastritis and T2DM are significantly 
associated as with HP infection, as with SIBO, which has been 
diagnosed in 77.5% HP-positive cases and 66.7% HP-negative 
cases. It was also confirmed that HP infection is significantly 
associated with SIBO in patients with chronic gastritis and 
T2DM (OR=1.72, 95%CI 0.59-4.98). Such relationship is 
observed probably due to GI hypomotility that result in 
bacterial overgrowth in different parts of GI tract [31]. SIBO 
may be also triggered by such factors as: stomach hypoacidity 
and decreased bile flow. These factors took place in our study 
among diabetic cohort: the stomach acidity according to the 
EGD protocol was >2.1 in 71.7% (n=66); and 63.0% (n=58) 
had concomitant biliary disorders. Summarizing the risk 
factors for SIBO in patients with T2DM, it was estimated that 
hypoacidity predisposes to SIBO onset (OR=2.87, 95%CI 
1.08-7.60). The role of T2DM in SIBO development was 
also highlighted in one of American studies, where DM was 
found to be a risk factor for SIBO in patients with chronic 
pancreatitis [32].

As known, the main source of gas production in GI tract 
are bacteria, which produce it during their metabolism 
[24]. This may explain the relationship between SIBO and 
such symptoms as bloating and belching in patients with 
chronic gastritis and T2DM.

CONCLUSIONS
Patients with T2DM have some clinical peculiarities of 
chronic gastritis, that may be linked not only to diabetic 
neuro- and angiopathy, but also GI microbiota. Patients 
with T2DM report epigastric pain significantly less, than 
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non-diabetics, which makes T2DM the risk factor for atypi-
cal development of chronic gastritis without pain syndrome. 
In addition, patients with T2DM and chronic gastritis ex-
press nausea, bloating, early satiety, postprandial fullness, 
heartburn and vomiting more often than those without DM. 

HP infection probably plays a prominent role in de-
velopment of epigastric pain in patients with T2DM, as 
despite of low incidence of abdominal pain among diabetic 
patients, HP-positive subjects still report this complaint. 
Additionally, HP is linked to SIBO, which in turn may lead 
to bloating, belching and nausea onset. Thus, GI bacteria 
state might predetermine the spectrum of symptoms in 
patients with chronic gastritis associated with T2DM.
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INTRODUCTION
Respiratory diseases are one of the first places in the struc-
ture of childhood morbidity and remain an important 
problem in pediatrics. In recent years, the interest of pediat-
ric pulmonologists to the problem of recurrent respiratory 
diseases has increased [1]. Acute obstructive bronchitis 
(AOB) is one of the most common forms of respiratory 
tract damage in children. In the structure of respiratory 
morbidity they are registered in 30 – 50% of cases [2]. Even 
a single obstructed bronchitis at an early age is dangerous 
because of the possibility of recurrent course, and in 47-
57% of cases – transformation into bronchial asthma. The 
relevance of the study of acute obstructive bronchitis is due 
to the increase in frequency, regional features of the clinic, 
severity and prognosis of the disease.

Viral infections are among the factors that can cause the 
formation of secondary hyperreactivity bronchial of, which 
is observed in 53% of cases after suffering bronchopulmo-
nary disease and can persist for 4-6 weeks after recovery, 
which increases the risk of recurrent bronchopulmonary 
diseases [3, 4]. In the last 10-15 years, both acute and 
recurrent forms of bronchitis in school-age children have 
taken the leading place in Chlamydia pneumonia. In chil-

dren 5-14 years Mycoplasma pneumoniae is the etiological 
agent of obstructive bronchitis in 21-35% of cases [3, 4].

THE AIM
The aim is to improve the prognosis of acute bronchitis 
on the basis of the study of the etiology, clinical and an-
amnestic and laboratoryi and instrumental features of 
acute bronchitis in children infected with Mycoplasma 
pneumoniae.

MATERIALS AND METHODS 
The study included 72 children with acute obstructive 
bronchitis who were hospitalized in the department for 
young and elderly children of the National Pediatric Clinic 
“City Children’s Clinical Hospital №24” in Kharkiv. The 
Commission on Bioethics of the Kharkiv Medical Academy 
of Postgraduate Education (Protocol No. 05 of April 2017) 
found out that the conducted studies were in accordance 
with the ethical principles of medical research conduct-
ed on humans. The study was performed with minimal 
psychological loss for patients. To solve this problem, 
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comparisons of clinical and anamnestic and immuno-
logical parameters in alternative groups were performed: 
a) patients with AOB infected with mycoplasma (n = 31; 
main group); b) AOB patients uninfected with intracellular 
infection (n = 41; control group).

It follows from the study that the proportion of boys was 
significantly higher in the control group (68.3%) than in 
the main group (45.2%), and girls more often found in the 
main group (54.8%) than in the control group (31.7%). In 
the age aspect, the age of up to three years was character-
istic of patients in the control group, as it was determined 
3 times more often (p < 0.01), and patients older than 3 
years were found in 83.9% of patients in the main group 
and in 2, 6 times less (p < 0.01) in control.

The examination consisted of determining the charac-
teristics of complaints, medical history, objective status and 
laboratory methods of investigation. An immunological blood 
test included the determination of serum A, M, G immuno-
globulins (Ig) by radial immunodiffusion according to Man-
chini et al .; determining the population and subpopulation 

of lymphocytes using monoclonal antibodies (CD3, CD4, 
CD8, CD16, CD19, CD25); the level of circulating immune 
complexes (CIC) by the method of selective precipitation 
of polyethylene glycol (PEG) 3.5%; in order to assess the 
phagocytic capacity of blood neutrophils, and in particular 
to determine the phagocytic number and index, the method 
proposed by DV Bilokrinitsky will be used; the bactericidal 
activity of neutrophils was evaluated according to the test 
with nitrosine tetrazolium (NST test) – according to G.Stuart 
(1983) in the modification of VS Nagoev. Statistical processing 
of the results was performed using standard programs for 
personal computer (Microsoft Excel, Statistica 6.0).

RESULTS AND DISCUSSION
During the analysis of premorbid background (table I), it 
was determined that according to a number of indicators 
significant differences between groups, were revealed and 
in patients infected with mycoplasma, significantly more 
often (1.5 times; p < 0.05) than in control, children were 

Table I. Distribution of patients in groups depending on the anamnesis data

Indicators Grades of the indicator
The main group

n=31
Control

n=41 P
abs. % abs. %

The course of childbirth
physiological 24 77,4 31 75,6 > 0,05

caesarean section 7 22,6 10 24,4 > 0,05

Pregnancy order number

1 22 71,0 19 46,3 < 0,05

2 7 22,6 13 31,7 < 0,05

≥ 3 2 6,4 9 22,0 < 0,05

Pregnancy
complicated 21 67,7 27 65,9 > 0,05

uncomplicated 10 32,3 14 34,1 > 0,05

Birth weight, g.

≤ 2500 2 6,4 6 14,6 > 0,05

2501-3000 9 29,0 2 4,9 > 0,05

≥ 3001 20 64,6 33 80,5 > 0,05

Breastfeeding, months

≤ 3 7 22,6 16 39,1 > 0,05

3,1-6 9 29,0 4 9,8 > 0,05

6,1-12,0 5 16,1 3 7,3 > 0,05

≥ 12,1 10 32,3 18 43,8 > 0,05

ARVI frequency at 1 year of age

not sick 9 29,0 21 51,2 < 0,05

rarely 8 25,8 14 34,2 > 0,05

often 14 45,2 6 14,6 < 0,01

ARVI frequency after 1 year of life not sick 10 32,3 13 31,7 > 0,05

rarely 5 16,1 21 51,2 < 0,01

often 16 51,6 7 17,1 < 0,01

Table II. Diagnostic sensitivity of anamnestic parameters in patients with AOB
Indicators Sensitivity % Rank

Pregnancy 71,0 1

ARVI frequency at 1 year of age 51,6 2

ARVI frequency after 1 year of life 45,2 3
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born from the first pregnancy, 3.1 times (p < 0.01) more 
often suffered from acute respiratory infections (ARVI) 
both in the first and after the first year of life of the child.

There were no significant differences between the groups 
regarding such indicators as the nature of labor and preg-
nancy, birth weight and duration of breastfeeding (p> 0.05).

Due to the fact that according to a number of anamnesis 
indicators significant differences between groups, were 
revealed it allows them to be used for diagnostic purposes.

In the table II presents the diagnostic sensitivity of an-
amnestic data: moderate diagnostic sensitivity was char-
acteristic for the order of pregnancy (71% – 1st rank), low 
– for the ARVI frequency after the first year of life (51.6% 
– 1st rank) and the ARVI frequency at the first year of life 
(45.2% – 3rd rank). 

With regard to other clinical features (table III), patients 
of the main group were characterized by: duration of 
fever ≥4 days (p < 0.01), and the presence of single dry  
(p < 0.05) and moist rales (p < 0.05). In addition, patients of 
the main group had a long (≥10 days) duration of inpatient 
treatment, which occurred in 77.4%, including significantly 
less (p < 0.05) in the control group.  

Therefore, the study indicates that mycoplasma infection 
of the child is significantly reflected in the clinical charac-
teristics of AOB, which allows them to be used to diagnose 
mycoplasma infection in patients with AOB.

Analysis of the diagnostic sensitivity of clinical indica-
tors showed that its moderate values were found for the 
duration of treatment (77.4% – 1st rank) and the duration 
of fever (61.3% – 2nd rank), and low diagnostic sensitiv-
ity was characteristic of body temperature (54.8% – 3rd 
grade), wheezing wheezing (35.5% – 4th grade), single dry 
wheezing (19.4% – grade 5) and single wet rales (16.1% 
– 6th rank).

In determining the characteristics of the immune sta-
tus of the studied groups in patients with GOB infected 
with mycoplasma (table IV), found that compared with 
the norm in patients revealed an increase of 33.7% of the 
absolute number of T-lymphocytes (CD3), T-suppressors 
(CD8) by 30.1 %, B-lymphocytes (CD22) by 73.8%, and 
the relative content of T-lymphocytes helpers (CD4) by 
20.8% and B-lymphocytes by 30.8%.

Decrease relative to the norm was found in relation to 
the phagocytic number by 15.7%, spontaneous HCT test 

Table ІІІ. Distribution of patients in groups according to clinical data

Indicators Grading Indicators
Core Group Control

Р
абс. % абс. %

Body temperature
≤ 37,9 14 45,2 27 65,9 < 0,05

≥ 38,0 17 54,8 14 34,1 < 0,05

Duration of temperature increase, days
0-3 12 38,7 28 68,3 < 0,01

≥ 4 19 61,3 13 31,7 < 0,01

Toxic syndrome
 

IS
23 74,2 26 63,4 > 0,05

Does not 8 25,8 15 36,6 > 0,05

Respiratory rate
≤ 32 24 77,4 26 63,4 > 0,05

≥33 7 22,6 15 36,6 > 0,05

Whistling wheezes

 
IS 11 35,5 23 56,1 < 0,05

Does not 20 64,5 18 43,9 < 0,05

Dry wheezing

 
IS 1 3,2 6 14,6 > 0,05

Does not 30 96,8 35 85,4 > 0,05

Medium-bubbling wet rales

 
IS 8 25,8 6 14,6 > 0,05

Does not 23 74,2 35 85,4 > 0,05

Single dry rales
IS 6 19,4 0 0 < 0,05

Does not 25 80,6 41 100 < 0,05

Single wet rales
IS 5 16,1 0 0 < 0,05

Does not 26 83,9 41 100 < 0,05

Duration of treatment, days
≤ 9 7 22,6 19 46,3 < 0,05

≥ 10 24 77,4 22 53,7 < 0,05
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by 35.7%, stimulated NST test by 18.6%, neutrophil activity 
index stimulated by 67.7%.

In addition, in the group infected with mycoplasma 
compared with the standard there was an increase in 
phagocytosis by 9.8%, the level of CIC from 3.5% PEG 
by 21%, IgA by 112, 9%, IgM by 17.6% and IgG by 15.6%.

The analysis of the degree of deviation from the norm of 
values ​​of indicators of the T-system of immunity found that 
moderate deviations from the norm were found in relation 
to the increase in the absolute number of CD3 (t = 4,0;  
p < 0,001) and CD8 (t = 3, 8; p < 0,001), and also the relative 
contents of CD8 (t = 4.0; p < 0.001). Moderate deviations 
are set for the increase in the relative number of CD4  
(t = 3.3; p < 0.001), and insignificant for the absolute con-
tent of CD25 (t = 2.8; p < 0.01). No significant differences 
were found from the standard for such indicators as the 
absolute number of CD4 (t = 1.6; p> 0.05) and CD16  
(t = 0.1; p> 0.05), as well as the relative content of CD16, 
CD25 (t = 1.2; p> 0.05) and CD3 (t = 0.4; p> 0.05).

The above data indicate that activation of the T-system 
of immunity, which is a manifestation of compensation, is 
observed in patients with mycoplasma-infected GOB, but 
there is no adequate activation by natural killers, as well 
as a tendency to decrease the relative number of CD25, 
which determines hyperactivity and is a negative point and 
indicates an imbalance in the functioning of the T-system 
of immunity.

On the part of the B-system of immunity, pronounced 
deviations were found regarding the increase of IgA level 
(t = 11.1; p < 0.001) and the relative content of CD22  
(t = 6.7; p < 0.001). The obtained data indicate hyper-
activation of the B-system of immunity in this category 
of patients, aimed at the production of antibodies upon 
penetration into the body of an antigenic stimulus.

Therefore, in general, patients infected with mycoplasma, 
compared with patients infected with chlamydia, there 
is a higher functional impairment of immunity with the 
phenomena of overvoltage, ie exhaustion.

Table IV. The values ​​of immunity in patients with AOB infected with Mycoplasma

Indicators
M±m

P
Main group, n = 31 Practically healthy, n = 20

CD3, % 66,7±0,87 65,4±0,48 > 0,05

CD3, abs. 2,62±0,13 1,96±0,10 < 0,001

CD4, % 35,5±0,70 32,0±0,78 < 0,001

CD4, abs. 1,27±0,07 1,15±0,03 > 0,05

CD8, % 26,1±0,52 21,6±1,0 < 0,001

CD8, abs. 0,95±0,05 0,73±0,03 < 0,001

CD16, % 10,8±0,30 12,3±1,20 > 0,05

CD16, abs. 0,40±0,02 0,41±0,03 > 0,05

CD22, % 19,1±0,35 14,6±0,54 < 0,001

CD22, abs. 0,73±0,04 0,42±0,04 < 0,001

CD25, % 14,1±0,69 12,9±0,66 > 0,05

CD25, abs. 0,54±0,04 0,37±0,03 < 0,01

Phagocytosis,% 53,7±1,30 48,9±0,78 < 0,01

Phagocytic index 1,56±0,14 1,26±0,15 > 0,05

Phagocytic number 4,3±0,25 5,1±0,05 < 0,01

Total compliment,% 57,9±1,13 58,8±2,1 > 0,05

Circulating immune complexes with 
3.5% PEG 9,8±0,31 8,1±0,42 < 0,001

NST-spontaneous,% 15,9±0,83 24,7±2,16 < 0,001

The neutrophil activity index is 
spontaneous, un. 0,27±0,02 0,25±0,02 > 0,05

NST-stimulated,% 51,4±1,1 63,1±2,7 < 0,001

The neutrophil activity index is 
stimulated, units 0,28±0,02 0,86±0,03 <0,001

Lysosomal cationic proteins, units 1,20±0,008 1,21±0,01 >0,05

IgA, g/l 1,32±0,06 0,62±0,02 <0,001

IgM, g/l 1,0±0,06 0,85±0,01 <0,05

IgG, g/l 8,9±0,22 7,7±0,17 <0,001
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CONCLUSIONS
1. �For patients infected with mycoplasma compared with 

uninfected intracellular infection, more characteristic 
of the course of AOB on the background of febrile 
temperature with its duration of more than 4 days, the 
presence of midbubble and single dry or wet rales, as 
well as longer.

2. �In patients with mycoplasma infection compared with 
patients without intracellular infection by T – system of 
immunity proved: higher values ​​of the absolute number 
of CD3, CD8 and the relative content of CD3, CD8, as 
well as lower values ​​of absolute and relative amount of 
CD16, as well as the absolute number of CD25.

3. �On the part of the B – immune system higher values ​​of 
the relative number of CD22, IgA, IgG and low absolute 
amount of CD22; higher values ​​of the phagocytic level of 
immunity: phagocytic number, spontaneous NST – test, 
neutrophil activation index of spontaneous and low – 
phagocytosis; by the non-specific humoral immunity 
level – a higher CIC level with 3.5% PEG. 

4. �In general, in patients infected with mycoplasma, com-
pared with patients infected with chlamydia, there is a 
higher functional tension of immunity with the phe-
nomena of exhaustion.

5. �Significant differences between clinical and immunolog-
ical parameters were proved between groups of patients 
with AOB, depending on the presence of their infection 
with mycoplasma, which is the basis for the development 
of diagnostic criteria.
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INTRODUCTION
The relevance of presented topic is obvious. Among non-ep-
idemic diseases, cardiovascular maladies are the leading 
cause of morbidity and mortality worldwide.  This also 
applies to pathologies such as myocardial infarction, about 
50,000 cases of this disease are reported annually in Ukraine 
[1]. Mortality rates from acute myocardial infarction in 
Ukraine are much higher than those in Western countries 
[2].  The organization of health care for patients with myo-
cardial infarction makes it possible to reduce the morbidity 
and mortality among patients with this pathology [3, 4, 5]. In 
order to increase the priorities for the prevention and control 
of non-epidemic diseases under the WHO leadership in 
2013 the Global Action Plan for the Prevention and Control 
of Non-Epidemic Diseases for 2013-2020 was developed.

Therefore, one of the priorities of the healthcare system 
is to improve the quality of care delivery for patients with 
myocardial infarction.

THE AIM
The aim of this research was to study and evaluate the qual-
ity of medical care for patients with myocardial infarction.

MATERIALS AND METHODS
The following methods were used: data copying, medical and 
statistical, analytical. According to specially designed question-
naires 310 patients after myocardial infarction were interviewed 
and data from 318 statistical maps were copied (form № 066 / о).  

RESULTS AND DISCUSSION
Organization of primary care facilities plays a major role 
in the treatment of patients with myocardial infarction.  
The early diagnosis of this disease reduces mortality and 
disability, improves the results of treatment of patients with 
this pathology, which, in turn, increases the duration and 
improves the quality of life of patients. Thus, during the 
last 12 months, in average, 3.6 visits have been made to the 
district therapist in connection with this disease. Among 
the patients with this illness 11.9 ± 1.8% have never sought 
medical help, 72.5 ± 2.5% asked for care 1-3 times, and 15.6 
± 2.1% needed help of a doctor 4 or more times. In frames 
of routine control, visits were made in average 2.9 times, 
12.8 ± 1.9% of patients had never visited checkups, 81.4 ± 
2.2% participated in them for about 1-3 times, and just 5.8 
± 1.3% were under control examinations 4 or more times.

During the last 12 months, in average, 2.8 visits of pa-
tients have been made to the cardiologist in connection 
with this disease, 22.5 ± 2.4% ones have not visited such 
specialist, 61.7 ± 2.8% of them asked for help 1-3 times, 
and 15,8 ± 2,1% needed doctor’s care 4 and more times.  
For the purpose of routine control, 2.4 visits were made 
in average, 13.4 ± 1.9% did not ask for medical aid, 69.8 
± 2.6% asked for it 1-3 times, and 16.8 ± 2.1% of patients 
needed help of cardiologist 4 or more times.

Emergency care team delivered 77.1 ± 2.6% of patients, 
22.9 ± 2.6% used other routes of getting to a hospital.  
Emergency team arrival time was subdivided in such a way: 
up to 30 minutes in 95.5 ± 1.4% of cases, 30-60 minutes in 
3.6 ± 1.3%, more than one hour in 0.9 ± 0.6% of cases. Thus, 
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96.1 ± 1.3% of patients noted that the ambulance doctor 
provided first aid, 3.9 ± 1.9% did not provide assistance.  
Most patients, 97 ± 1.1%, noted that the emergency physi-
cian had all the necessary drugs to improve their condition, 
3 ± 1.1% said that doctors did not have the necessary drugs 
for this case.  Improvements after the help of an ambulance 
physician were felt by 72.9 ± 2.5%, and 27.1 ± 2.5% of 
patients did not feel any improvements. 

The hospitalization period from the onset of the disease 
plays an important role in the provision of medical care 
for patients with myocardial infarction.  The authors found 
that 34.3 ± 2.7% of sick people in the case of myocardial 
infarction were hospitalized up to 2 hours after the onset 
of symptoms, 58.3 ± 2.8% ones in the period from 2 up to 
12 hours, 3.3 ± 1,1% were taken to hospital from 12 up to 
24 hours, and later than 24 hours − 4.1 ± 1.1%.

Examination of the time of day when the condition of the 
patients worsened and led to hospitalization, it was found 
that the majority of patients, namely 47.4 ± 2.8% felt dete-
rioration in the evening, 33.2 ± 2.7% at night, 12.6 ± 1.9% 
in the morning, and 6.8 ± 1.5% in the afternoon.  Most of 
the patients (75.8 ± 2.4%) experienced deterioration in their 
health at home, 13.6 ± 1.0% at the workplace, 3.9 ± 1.1% in 
the street and 6.8 ± 1, 5% in other places.

Patient confidence to the doctor is one of the most im-
portant factors that establishes productive collaboration 
between the patient and the healthcare professional, which 
in turn enhances the effectiveness of treatment and reha-
bilitation activities overall.  According to the study, 64.8 ± 
2.7% of patients reported complete trust in the doctor, 27.1 
± 2.5% partially trusted, and 8.1 ± 1.5% did not trust at all.

One of the major issues in assessing the quality of care 
is patient satisfaction with the organization of diagnostic 
and treatment processes in health care settings.  Thus, 32.3 
± 2.7% of respondents rated the organization of the diag-
nostic process as “excellent”, 58.1 ± 2.8% as “good”, and 9.6 
± 1.7% as “satisfactory”.  The following data were obtained 
regarding the organization of the medical process: 42.3 ± 
2.8% of patients rated it as an “excellent”, 51.6 ± 2.8% as a 
“good” one, and 9.1 ± 2.2% as “satisfactory”.

In assessing the quality of care, the state of sanitary and 
living conditions plays an important role.  Thus, 53.2 ± 
2.8% of patients rated the condition of sanitary and living 
conditions as “good”, 17.7 ± 2.2% as “excellent” and 29.1 ± 
2.6% as “satisfactory”.

Myocardial infarction is a disease that requires high 
financial costs for both the patient and the whole family, 
which leads to severe economic consequences.  Just 18.9 ± 
2.2% of patients indicated that they were able to purchase 
all the necessary medicines, while 81.1 ± 2.2% did not have 
such an opportunity.

The basis of qualitative and effective provision of medical 
care is compliance with the main properties of medical 
care.  In frames of this investigation, 66.3 ± 2.7% of patients 
noticed that it is necessary to improve the availability of 
medical care, 6.8 ± 1.4% considered that the stage of pro-
viding medical care was also important, 13.3 ± 1.9% were 
sure that the competence of medical staff in their case was 

a compulsory thing, about 2.4 ± 0.9% of interviewed sick 
people needed safety, and 11.2 ± 1.8% of them insisted on 
an efficiency of medical aid.

Medical registration and patient health monitoring play 
an important role in the effectiveness of the healing process 
for patients with myocardial infarction.  Whereas, the main 
purpose of the monitoring is the dynamic monitoring of 
patients who have suffered myocardial infarction to achieve 
stabilization and improvement of the clinical course of the 
disease, prevention of complications and exacerbations, to 
improve the quality and life expectancy of patients with this 
pathology.  According to the study it was found that 88.4 ± 
1.9% of patients were under the regular medical observation, 
while 11.6 ± 1.9% were not under it.  In majority of cases, a 
family doctor monitors about 87.9 ± 2.0% of patients, whiles 
the cardiologist just 12.1 ± 2.0% ones.

Providing detailed written recommendations (plans) to 
the patient for treatment and rehabilitation is an integral 
part of effective treatment, because doctors have to form in 
the patients after myocardial infarction the right attitude 
to their health and to this disease, which significantly re-
duces the risk of recurrent cardiovascular complications.  
According to our survey, 80.3 ± 2.3% of the respondents 
were given written recommendations for the organization 
of their lifestyle, and 19.7 ± 2.3% of them did not get such 
recommendations at all. In fact, 92.6 ± 1.6% of the patients 
who had got recommendations followed this plan, while 
7.4 ± 1.6% did not follow it.

Unfortunately, myocardial infarction for the most pa-
tients is a very strong psychological factor that can lead 
to psycho-emotional disorders.  Therefore, psychological 
rehabilitation is an important aspect in the treatment of 
patients with this pathology. According to our investi-
gation, only 42.3 ± 2.8% of patients were recommended 
consultation of a psychologist, while 57.7 ± 2.8% did not 
receive such recommendation. Approximately 19.0 ± 3.4% 
of patients who had got an advice to seek for psychological 
did so, whereas 81.0 ± 3.4% refused the help of this kind 
of specialist. Due to psychological help 80 ± 8% of patients 
noticed improvement of their condition, and just 20 ± 8% 
did not feel any changes.

Sanitary-resort rehabilitation lets patients to maintain 
familiar social status, continue to lead an active lifestyle 
and return to work.  Sanitary-resort treatment was offered 
to 92.4 ± 1.5% of patients, while 7.6 ± 1.5% did not receive 
such recommendation. According to the data received by 
authors, 91.0 ± 1.7% of patients whom rehabilitation was 
offered, were treated at sanatoriums, whiles 9.0 ± 1.7% 
refused from this stage of cure.  The positive effect of the 
spa treatment was noted by 93.2 ± 1.6% of patients, whereas 
6.8 ± 1.6% did not notice any effect.

Diet therapy after myocardial infarction is a prerequisite 
for complex cure of patients.  Dieting improves cardiac 
function and myocardial recovery processes, which pre-
vents recurrence.  According to this aspect of the study, 
authors received such results: 69.0 ± 2.6% of patients follow 
definite diet, while 1.0 ± 2.6% do not monitor their diet, at 
all. 63.9 ± 2.7% of patients are aware of the consequences 



Viktor A. Ohniev et al. 

1236

of non-treatment and diet, partially aware 29.0 ± 2.6%, do 
not know of that 7.1 ± 1.5%.

Self-control is one of the main elements of treatment and 
rehabilitation.  The primary purpose of self-control is to 
provide the patient with knowledge about the illness that 
will let him/her to act independently in many situations, to 
change his/her lifestyle, and plan the treatment in advance. 
Patients keep diary of self-control and regularly use it in 
10.7 ± 1.8% of cases, 89.3 ± 1.78% do not even know about 
this type of control.

In the course of the study, 318 statistical maps of patients 
who left the hospital (form No. 066/o) were studied to 
define the quality of inpatient care.  Emergency hospital-
ization of myocardial infarction patients was observed in 
73.9 ± 2.5% of cases, planned one was in 26.1 ± 2.5%.  The 
ambulance team delivered 62.6 ± 2.1% of patients, while 
by referring of other medical institutions there were 37.4 ± 
2.7% of sick people such kind of health problem. According 
to the study, hospitalization in the first 6 hours was per-
formed in 21.1 ± 2.3% cases, from 7 up to 24 hours − in 
51.3 ± 2.8% ones, and finally, later than 24 hours in 27.6 ± 
2.5% of cases.  91.1 ± 1.6% of patients were hospitalized for 
the first time about this disease in the current year, while 
8.9 ± 1.6% were re-hospitalized.  Number of hospital days 
spent in the hospital: from 1 up to 5 days in 3.1 ± 0.9% 
of cases, from 6 up to 10 days − 27.4 ± 2.5%, from 11 up 
to 15 days − 66.7 ± 2.6%, and more than 15 days in 2.8 ± 
0.9% of cases.  After treatment, 94.9 ± 1.2% of patients 
were discharged with improvement, 4.2 ± 1.1% without 
changes, and 0.9 ± 0.5% with deterioration.

CONCLUSIONS
1. �It was found that the majority of patients were not 

offered psychological rehabilitation.  Only 42.3 ± 2.8% 
of patients were recommended the consultation of a 
psychologist, while 57.7 ± 2.8% did not receive this rec-
ommendation.  Later, absence of psychological help can 
lead to the development of psycho-emotional disorders 
in patients with this pathology.

2. �It was noted that not all of the patients had been mon-
itored. About 88.4 ± 1.9% of patients were under such 
supervision, while 11.6 ± 1.9% of them were not under it.  
It does not give the chance to observe former myocardial 
infarction patients in dynamics.

3. �It was established that myocardial infarction is a disease 
that requires high financial costs.  But, unfortunately, the 
majority of patients, namely 81.1 ± 2.2% were not able 
to buy all the necessary medicines.  Only 18.9 ± 2.2% of 
patients had sufficient financial resources to purchase 
all drugs.  This adversely affects the effectiveness of the 
treatment.

4. �It was established that the vast majority of patients were 
unaware of the possibility of self-monitoring of their 
health status after myocardial infarction.  Only 10.7 ± 
1.8% of patients kept self-control diaries, 89.3 ± 1.78% 
of patients did not even know about this type of control. 
As, a result, it led to the deterioration in the quality of 
life of patients after myocardial infarction.
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INTRODUCTION
In Ukraine, infections of the perinatal period, congenital 
pneumonia, sepsis occupy 3-4 place in the structure of 
morbidity and mortality of newborns. Among the causes 
of mortality, the proportion of infections is 23-25%, and 
in intensive care units – up to 40-60% [1]. A common 
cause of death and severe complications in newborns is 
septic shock, which occurs in deeply premature babies 
due to several causes. Various pathogenic factors lead to 
the activation of the sympathoadrenal system, the release 
of catecholamines and the appearance of generalized 
vasospasm. Prolonged centralization of blood circulation 
due to the action of stress factors or the rapid depletion of 
the compensatory capabilities of a morpho-functionally 
immature organism leads to progressive tissue hypoxia 
and the formation of “capillary leak syndrome”. It is now 
known that endothelium regulates vascular tone through 
the release of vasodilating and vasoconstrictor factors and 
modulates the contractile activity of smooth muscle cells. 
Endothelial dilatation factors include nitric oxide (NO). 
Under physiological conditions, NO is constantly involved 
in adapting the vascular system to increased metabolic 
needs and physical activity. Nitric oxide prevents platelet 
adhesion and aggregation, monocyte adhesion, protects the 
vascular wall and prevents vascular remodeling in various 
pathological conditions. Also, this molecule regulates the 
balance between mitosis and apoptosis of cells [2]. There-
fore, we hypothesized that eNOS gene polymorphism may 

be associated with impaired hemodynamics in premature 
infants with early neonatal sepsis.

Nitric oxide in the human body can be formed from 
L-arginine with the participation of the enzyme of the gene 
for endothelial NO synthase (eNOS) [3] and the nitrite 
pathway in ischemic and postischemic tissues [4]. Several 
polymorphic regions were found in the exons and introns 
of the eNOS gene, among which the most studied is the 
mini-satellite repeat in intron 4 (eNOS 4a/4b polymor-
phism). The 4a/4b mini-satellite in the 4th intron of the 
eNOS gene has 2 alleles, which consist of 4 or 5 tandem 
repeats of 27 nucleotide pairs in size. The normal variant 
has 5 repeats (denoted by 4b), and the mutant variant has 
4 repeats (4a). The effect of option 4a is associated with 
impaired eNOS gene expression, which leads to a decrease 
in nitric oxide production. The relationship between the 
level of NO production in the body and the severity of 
oxidative stress during vascular pathology is clearly traced: 
inhibition of synthesis and a sharp decrease in nitric oxide 
in the bloodstream are associated with the accumulation 
of free radical molecules. Homozygous carriers of the 4N 
allele of the eNOS gene revealed a significantly lower con-
tent of extracellular superoxide dismutase [5]. Anions NO2 
and NO3 are the end products of the metabolism of nitric 
oxide in the human body, in which each NO molecule is 
converted at the end of the metabolic pathway to either 
NO2 or NO3 [3, 4]. The synthesized nitric oxide is excreted 
as NO2 and NO3 mainly (95%) in urine [6].

EFFECT OF ENOS GENE POLYMORPHISM ON THE COURSE OF 
EARLY ONSET BACTERIAL INFECTIONS IN PREMATURE INFANTS

DOI: 10.36740/WLek202006130 
 
Yuliia I. Cherniavska1, Valeriy I. Pokhylko1, Tetiana K. Znamenska2, Olga V. Vorobiova2, Nataliia I. Hasiuk1

1UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE
2SI “INSTITUTE OF PEDIATRICS, OBSTETRICS AND GYNECOLOGY NAMED AFTER ACADEMICIAN O.LUKYANOVA NAMS OF UKRAINE”, KYIV, UKRAINE

ABSTRACT
The aim of the study was to analyze the associations between 4a/4b polymorphism of the eNOS gene and impaired systemic hemodynamics in premature infants with early 
neonatal sepsis.
Materials and methods: We conducted a prospective cohort study, which included 120 premature babies with early neonatal sepsis, in 57 children the course of the disease was 
accompanied by arterial hypotension (AH) and in 61 children – not. In children of both groups, genotyping was performed to determine 4a/4b polymorphism of the eNOS gene.
Results: It was shown that the heart rate, blood pressure, hourly diuresis, the level of total nitrates and nitrites in the urine, as well as a number of echocardioscopic and 
dopplerometric indicators in children with different eNOS gene genotypes are not different.
Conclusions: There is no effect of 4a/4b polymorphism of the eNOS gene on the occurrence of hemodynamic disturbances in premature infants with sepsis.
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THE AIM
The aim of the study was to analyze the associations be-
tween 4a/4b polymorphism of the eNOS gene and impaired 
systemic hemodynamics in premature infants with early 
neonatal sepsis.

MATERIALS AND METHODS
We conducted a prospective cohort study, which included 
120 premature babies with early neonatal sepsis, in 57 
children the course of the disease was accompanied by 
arterial hypotension (AH) and in 61 children – not. All 
children were treated in the neonatal intensive care units 
of children’s hospitals in the Poltava city. In children of 
both groups, genotyping was performed to determine 
4a/4b polymorphism of the eNOS gene. The subject of the 
study is the clinical indicators that characterize systemic 
hemodynamics, the level of total nitrates and nitrites in 
the urine, as well as a number of echocardioscopic and 
dopplerometric indicators in premature infants, depending 
on the presence or absence of 4a allele of eNOS in a child.

Criteria for inclusion in the study: the presence of clinical 
symptoms (tachycardia, tachypnea, desaturation, apnea, 
impaired perfusion, seizures, shock) and laboratory criteria 
(the number of leukocytes is more than 20x109 or less than 
5x109 and an increased level of C-reactive protein) of sepsis. 
Confirmation of sepsis, but not a mandatory criterion for 
inclusion in the main group, was the determination of a 
positive blood culture. Arterial hypotension was deter-
mined by the presence of episodes of lowered blood pres-
sure in the child – the mean blood pressure in millimeters 
of mercury is less than the gestational age of the child in 
weeks, according to the record in the intensive care card. 
The material for this study was the peripheral blood of 
the newborn. Blood sampling was performed in a volume 
of 0.25 ml. After the procedure of isolating DNA samples 
from the obtained material, a molecular genetic study 
was carried out using a polymerase chain reaction and 
determining the polymorphism  of restriction fragments 
length. Restriction of alleles of the eNOS gene was carried 
out using the BanII enzyme (Fermentas, USA). Amplified 
fragments were distributed using horizontal electrophore-
sis in a 1.5% agarose gel stained with ethidium bromide.

Constant variables are presented as mean values (M) 
and standard errors (m), categorical variables as absolute 
numbers and percentages. Student’s test was used to com-
pare independent samples and a chi-square test to compare 
proportions. All statistical analyzes were performed using 
the STATA version 11, licensed computer program package 
for Windows (StataCorp, Texas, USA).

RESULTS AND DISCUSSION
The distribution of newborns stratified according to vari-
ants 4a/4b of the eNOS gene polymorphism was identical 
among the studied groups. In premature infants with ar-
terial hypotension, any child was identified with genotype 
4a/4a, genotype 4a/4b was revealed in 56.25% of children 

and genotype 4b/4b – in 43.75%. In the group of children 
without arterial hypotension, genotype 4a/4a was detected 
in 3.88% of children (OR 0, p = 0.577), genotype 4a/4b – 
in 63.73% of children (OR 1.69, p = 0.235) and genotype 
4b/4b – in 32.35% of children (OR 0.65, p = 0.422). Given 
the small number of children with 4a/4a polymorphism, 
we combined children with the 4a allele in one group.

The analysis of medical and demographic indicators in 
premature infants with early sepsis, stratified according 
to the eNOS gene genotypes, did not reveal significant 
differences in such indicators as weight, gestational age 
at birth, and gender. The Apgar score at 1 and 5 minutes 
of life, as well as the frequency of usage of primary re-
suscitation measures in children with genotypes 4a/4a & 
4a/4b and 4b/4b, was almost identical. Thus, the medical 
demographic indicators and the condition of children at 
birth with different genotypes of the eNOS gene did not 
differ significantly, which enabled us to minimize the 
influence of side factors and correctly evaluate the effect 
of gene polymorphism on the development of systemic 
hemodynamics disorders in premature babies.

The study did not reveal significant differences in heart 
rate and blood pressure on the 1st and 6th day in children 
with different genotypes of the eNOS gene (Table І). It is 
known that urine output is an indicator that, in addition to 
renal function, also characterizes systemic hemodynamics, 
in our study, the hourly diuresis in children with genotypes 
4a/4a & 4a/4b and 4b/4b was almost the same.

Thus, children with different 4a/4b variants of the eNOS 
gene did not have significant differences in hemodynamic 
parameters. A proof of this is the frequency of use of their 
hemodynamic support. Thus, dopamine (40% and 37.8%, 
respectively, p = 0.482), dopamine in combination with 
dobutamine (18.7% and 20%, respectively, p = 0.519) or 
adrenaline (4.1% and 0, respectively, p = 0.176) were ad-
ministered for almost the same number of children with 
genotype variants 4a/4a & 4a/4b and 4b/4b. The mean age at 
which dopamine was prescribed was virtually the same (28.8 
± 2.16 hours in children with the 4a/4a & 4a/4b genotype 
and 26.4 ± 2.64 hours in children with the 4bb genotype (p = 
0.495). The maximum dose of dopamine was slightly higher 
in children with genotypes 4a/4a & 4a/4b, compared with 
children who had genotype 4b/4b – 7.4 ± 1.0 μg/kg/min and 
6.1 ± 0.75 μg/kg/min, respectively (p = 0.276).

The results of a number of studies indicate that the poly-
morphism of the eNOS gene affects the level of synthesis of 
NO [4-5], a local vascular relaxation factor, therefore, we 
studied the levels of total nitrates and nitrites in the urine 
of premature babies with sepsis, depending on the type 
of genotype. There were no significant differences in the 
average values of this indicator in the examined children. 
So, on the 1-2 day of life, in children with genotype 4a/4a 
& 4a/4b, the level of NO2 + NO3 was 89.6 ± 8.4 mmol/l, in 
children with genotype 4b/4b it was 68.5 ± 12.7 mmol/l, 
p = 0.178; on the 6th day, respectively, 73.1 ± 7.2 mmol/l 
and 59.9 ± 11.6 mmol/l, p = 0.345.

To understand the pathogenesis of hemodynamic distur-
bances in preterm infants with sepsis, we compared echo-
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cardioscopic and dopplerographic parameters in groups of 
children stratified according to the eNOS genotype, but 
no expected significant changes were detected (Table ІІ).

Given the above results, it can be concluded that there is 
no effect of 4a/4b polymorphism of the eNOS gene on the 
occurrence of hemodynamic disturbances in premature 
infants with sepsis.

Diagnosis and treatment of hypertension in prematurely 
born children is one of the significant problems that clinicians 
face in their daily practice. There are many debatable issues, 
for example, how to determine the reference parameters of 
blood pressure in premature babies, which can cause severe 
pathological changes in this particular group of patients. It is 
generally accepted that arterial hypotension occurs in prema-
ture infants, when the average blood pressure level is lower than 
the gestational age of the child or below 30 mm Hg, because 
it is believed that these blood pressure numbers are critical for 
brain damage [7-8]. There are studies that indicate a lack of re-
lationship between the level of cerebral blood flow and systemic 
blood pressure in prematurely born children [9] and suggest 
the presence of intact cerebral blood flow in such patients with 
critical numbers of systemic blood pressure [10]. To solve the 
question of the need for aggressive medical intervention, it is 
necessary to evaluate arterial hypotension in combination with 
other indicators of the clinical condition of the child [11] and 
taking into account possible genetic determinants. 

CONCLUSIONS
Our study showed that in premature infants, the develop-
ment of hypotension during sepsis is not associated with 
the presence of a polymorphic variant of the eNOS gene, 
however, we believe that it is necessary to continue the 
study in a larger sample of patients, as well as to study the 
effect of polymorphism of other genes, for example, the 
renin-angiotensin system, on the development of disorders 
of systemic hemodynamics.
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INTRODUCTION
Pain is an unpleasant sensory and emotional experience that 
is associated with existing or potential tissue damage, or is de-
scribed by the patient in terms of such damage (International 
Association for the Study of Pain – IASP, 1979). Responding to 
the same painful irritation can vary greatly depending on the 
genetic predisposition, cultural traditions of the patient, age, 
gender, and some other factors. Pain occurs in various neuro-
logical, somatic and surgical diseases (vascular, inflammatory, 
tumors, traumas, reflex pain syndrome, polyneuropathy, etc.) 
and, accordingly, significantly impairs the quality of life of the 
patient.  According to W.N. Cordell et al. [1], pain is the cause 
of referrals for patients in 52% of all emergency care cases, 
including primary care. Pain leads to a significant decrease 
in quality of life in a wide range of diseases. According to the 
WHO, the most common pain syndromes include headache, 
neck and back pain, and joint pain. Chronic spine pain ranks 
first in the prevalence of painful working-age syndromes (35-
45 years) [2,3]. It is traditionally believed that 80% of patients 
with acute pain are fully recovered, only 17-20% of the pain 
persists. Many studies have shown that 40% of patients with 
an episode of acute pain continue to experience lower back 
pain for 6 months, in 62% of cases recurrence occurs within 
a year. In 5-7% of patients there is a persistent disability due 
to pain [4]. n clinical practice there are two types of pain – 
acute and chronic.

Acute (rapid) pain is signaled (danger signal) and 
caused by nociceptive effects: the sensation of pain occurs 
approximately 0.1 s from the onset of the pain stimulus 
(alternative names: piercing, prickly, electrical pain). All 
pain receptors (nociceptors) are free nerve endings. They 
are more common in the superficial layers of the skin, as 
well as in some internal tissues, such as the periosteum, 
arterial walls, articular surfaces, and skull bones.

Chronic pain differs from acute pain not only in duration 
but also in pathogenesis, clinical manifestations, treatment 
approaches and prognosis. Chronic pain changes the 
clinical picture, appears depressive disorders, decreased 
performance, disrupted sleep, and reduced quality of life. 
Increased life expectancy in advanced economies, the ac-
cumulation of an aging population, hypodynamia are part 
of the causes of the formation of a group of people with 
chronic pain syndrome, a component of which is neuro-
pathic pain. ЇЇ the formation is caused by the lesion of the 
somato-sensory system due to involvement in the patho-
logical process of peripheral nerve fibers (A and C – fibers) 
and central neurons. Neuropathic pain is present in 7-10% 
of the population in the general population [3,5]. Chronic 
neuropathic pain is more common in women (8% vs. 5.7% 
in men) and patients> 50 years of age (8.9% vs. 5.6% of 
people <49 years old) [6]. Among women, the prevalence 
of pain remains higher in all age groups than in men. Sex 
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ABSTRACT
The aim of the study was to study the headache features in patients with dyscirculatory encephalopathy of different genesis.
Materials and methods: Clinical-neurological and clinical-instrumental examination of 90 persons aged 40 to 68 was performed. The first group consisted of 60 patients with 
dyscirculatory encephalopathy and arterial hypertension (DE and AH), the second group – 30 patients with dyscirculatory encephalopathy and cerebral atherosclerosis (DE and CA). 
Results: In the study of headache in patients with DE + AH and DE + CA, the frequency of detection, the intensity on the VAS scale, and the nature of the headache, no significant 
difference was found between study groups.
Conclusions: According to the results of the study, it was proved that patients with DE + CA had headache in the root area, with the circumstances of headache being significantly 
outweighed «for no apparent reason» (p = 0.007) and with changing weather conditions (р = 0.001). Arterial hypertension was a major factor in headache (p = 0.008) and 
in patients with DE + AH.
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hormones alter the response to a painful stimulus, which 
may indirectly lead to different perceptions of pain for 
men and women [7]. Psychologically, women differ in the 
cognitive and emotional processes that accompany pain, 
and have differences from men in their pain behaviors. 

The mechanism of pain is due to the expression of Na 
channels on nerve fibers, reflects the process of compensa-
tory neuroplasticity in response to nerve or root damage, 
leads to excess ectopic impulsion, directed to the posterior 
horn and causes its hyperactivity. Discharges of altered 
nociceptive fibers contribute to the release of excitatory 
amino acids and neuropeptides in the posterior horn, 
perform depolarization of postsynaptic membranes, which 
opens potential-dependent Ca-channels in the neurons 
of the horn, release of Ca into the cell, release the cells. 
Hyperactivity of nociceptive neurons of the posterior 
horn while reducing inhibitory GABA – influence exerts 
prerequisites for the violation of the regulatory influence 
on the segmental (limbic) structures in which the focus of 
excitation is formed, and this provides the conditions for 
maintaining the sensation of pain after removal of the focus 
[6,7]. Stressful events prevent the onset of pain – one of 
the most important factors in chronic pain management. 
The imbalance of the mediator systems resulting from 
stress reactions and concomitant depression affects the 
antinociceptive systems, modifying the sensation of pain. 
Studies have shown that the link between depression and 
pain is two-way: pain increases the risk of depression, 
and depression can be the root cause of pain. Also, pain 

often leads to anxiety and tension, exacerbates emotional 
disturbances, which in themselves enhance the perception 
of pain – a vicious circle arises. Chronic pain can lead to im-
paired psychological well-being, sexual health, decreased 
quality of life and social maladaptation [8,9]. Continuous, 
non-smoking pain, in contrast to acute pain, contributes to 
the formation of patients with psycho-emotional disorders, 
which, in turn, support the process of chronic pain [10].

In this regard, the relevance of this problem is not only 
of medical but also socio-economic importance and needs 
further investigation.

THE AIM
The aim of the study is to study the features of headache in pa-
tients with dyscirculatory encephalopathy of different origins.

MATERIALS AND METHODS
Under our observation, there were 90 people aged 40 to 68 at 
the State Institution of Science «Research and Practical Centre 
of Preventive and Clinical Medicine» State Administration 
Department, Kyiv, Ukraine. Patients with dyscirculatory 
encephalopathy were divided into two groups statistically 
comparable by major disease, sex, and age. The first group 
consisted of patients with dyscirculatory encephalopathy 
(DE) and аrterial hypertension (AH) – 60 people, the second 
one with DE without AH (on the background of cerebral 
atherosclerosis) – 30. Among the examined patients in the 
first group were 28 men and 32 women. In the second group 
– 12 men and 18 women. The mean age of men in the first 
group was 51.54±0.76, in the second 51.83±2.24, women in 
the first group 54.63±0.42, in the second 56.88±0.72. Clini-
cal-neurological and clinical-instrumental examination was 
performed for all patients in order to establish the stage and 
form of vascular-brain pathology.

The study did not include patients with severe somatic 
pathology, uncompensated somatic diseases, pregnancy, 
patients with symptomatic hypertension, malignant lesions 
of the brain or other facet, hypertensive encephalopathy, 
or acute cerebrovascular disease, history of traumatic 
brain injury.

Clinical and laboratory study included general blood 
test, biochemical blood test, lipidogram. Clinical and 
instrumental examination methods included electrocar-
diography, blood pressure measurements, and heart rate.

Intensity of pain was assessed using the VAS-analog scale, 
where «0» means no pain and «10» is unbearable pain. 

Statistical processing of the data obtained was carried out 
on a personal computer. Although the distribution of the 
obtained data differs from the normal one, nonparamet-
ric analysis methods were used. A statistically significant 
difference was considered at p <0.05.

RESULTS
On the basis of the complaints, the anamnesis data, accord-
ing to the results of clinical and instrumental examination, 

Table I. Frequency of detection of individual comorbid conditions in the 
studied patient groups.

Concomitant pathology AH+DE
N=60

DE+CA
N=30

Diabetes mellitus type 2, n (%) 10 (16) 0

Anemia, n (%) 1 (2) 2 (6)

Chronic coronary syndrome, n (%) 19 (31) 1 (3)

Cardiac arrhythmias, n (%) 1 (2) 0

Aortic valve insufficiency, n (%) 1 (2) 0

Hypothyroidism, n (%) 3 (5) 7(23)

Table II. Characterization of major syndromes of patients with DE + AH 
and DE + CA

Syndromes
AH + DE, n=60 DE+ CA, n=30

p
абс. % абс. %

Cephalic 48 80 23 77 0,786

Vestibular 33 55 13 43 0,372

Atactic 5 8 0 0 0,165

Cerebrostenic 19 32 14 47 0,174

Anxiety-
depressive 14 23 6 20 0,794

Cognitive 17 28 7 23 0,801

Pyramidal 
insufficiency 6 10 6 20 0,204
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90 patients were diagnosed with symptom complex, which 
corresponds to the criteria for the diagnosis of cerebral in-
sufficiency, among patients of the first group in 19 (31.7%) 
were diagnosed with I stage of dyscirculatory encephalop-
athy (DE) and 41 ( 68.3%) of DE stage II. In the second 
group of patients, 12 (40%) were diagnosed with stage I 
DE and 18 (60%) – stage II DE.

AH was observed in all patients in the first group. Ac-
cording to the above classification, 8 (13.3%) patients had 
arterial hypertension stage I and 52 (86.7%) – stage II of 
arterial hypertension.

Among the surveyed patients were reported such 
concomitant conditions as chronic coronary syndrome, 
diabetes mellitus type 2, cardiac arrhythmias, aortic valve 

insufficiency, hypothyroidism, anemia. The frequency of 
detection of individual comorbid conditions in the study 
groups is shown in Table I.

According to the evaluation of subjective and objective 
neurological symptoms, patients of the first group had 
80% cephalic, 55% vestibular, 32% cerebrostenic, 28% 
mystic syndromes and 23% had anxiety-depressive disor-
ders. Among the patients in the second group, 77% had 
cephalic, 43% vestibular, 47% cerebrostenic, 23% mystic 
syndromes, 20% had anxiety-depressive disorders and 20% 
had pyramidal insufficiency. No significant difference was 
found between the study groups (Table II).

The incidence rate of headache patients in the compar-
ison groups was 48 (80%) in the DE + AH group versus 
20 (67%) in the DE + CA group (p = 0.197). Intensity of 
headache, on a VAS scale (among persons with headache) 
(median, interquartile interval): 5 (3-6) points in group DE 
+ AH versus 5 (3-6) points in group DE + CA (p = 0.724).

The nature of the headache in patients in both groups 
was predominant: blunt (50% in patients in the first group 
and 55% in patients in the second group), squeezing 52% in 
patients in the first group and 60% in patients in the second 
group) headache, but a significant difference between no 
study groups were identified (Table III).

Headache in patients of (DE + AH) and (DE + CA) 
patients was localized mainly in the frontal and temporal 
areas, and less frequently in the occipital area. Significantly 
significant difference (p = 0.003) was observed for localiza-
tion in the root region in patients with DE + CA (Table IV).

In the circumstances of the occurrence of headache, 
patients with DE + CA significantly outweighed «for no 
apparent reason» (p = 0.007) and with changes in meteo-
rological conditions (p<0.001), in patients with DE + AH 
with elevated blood pressure (p = 0.008). The circumstances 
of headache among patients in the study groups are pre-
sented in Table V.

Thus, when analyzing the frequency of occurrence of 
individual syndromes, we came to the conclusion that 
patients of both groups were dominated by cephalic, ves-
tibular, and cerebrostenic syndromes, but no significant 
difference was found between the study groups.

DISCUSSION
The data obtained by us coincide with the results of the 
researches of O. M. Treshchinska, E. I. Gusev, O. M. Kon-
ovalova, V. I. Skvortsova, I. Yu. Head. In their publications, 
the authors note that patients with DE mostly report 
complaints and focus on such subjective manifestations 
as headache, dizziness, tinnitus, rapid fatigue, emotional 
lability, etc., but pain syndromes should be recognized as 
prevalent in clinical settings. the picture of DE, which over-
whelmingly determines the severity of patients [11,12,13].

The cause of the headache can be both spasm and en-
largement of the arteries, as well as insufficient venous 
outflow, slowing blood flow [6]. Particular attention should 
be paid to the opinion of some authors that patients with 
headache with AH seek help in the second phase – the 

Table III. Nature of headache among patients in the study groups 
(incidence rate of headache cases)

The nature of the 
pain

DE+AH
N=48

DE+CA
N=20 р

Diffuse, n(%) 5 (10) 4 (20) 0,432

Dull, n(%) 24 (50) 11 (55) 0,793

Clustered, n(%) 2 (4) 3 (15) 0,147

One sided, n(%) 7 (16) 5 (25) 0,316

Shingle, n(%) 3 (6) 1 (5) 1,000

Squeezing, n(%) 25 (52) 12 (60) 0,602

Note. The same patient could have noted several variants of the nature 
of the pain.

Table IV. Localization of headache among patients in the study groups 
(incidence rate of headache cases).

Pain localization DE+AH
N=48

DE+CA
N=20 р

Frontal area, n(%) 23 (48) 14 (70) 0,115

Temporal area (areas), n(%) 22 (46) 17 (85) 0,003

Occipital area, n(%) 17 (35) 11 (55) 0,179

Timian area (areas), n(%) 12 (25) 8 (40) 0,251

Note. The same patient could have noted several variants of the nature 
of the pain.

Table V. Headache circumstances and associated conditions among patients 
in the study groups (incidence of headache cases)

Circumstances and 
associated conditions

DE+AH
N=48

DE+CA
N=20 р

Mental load, n(%) 10 (21) 8 (40) 0,134

Exercise, n(%) 8 (17) 5 (25) 0,503

Normal BP, n(%) 0 2 (10) 0,083

Increased BP, n(%) 24 (50) 3 (15) 0,008

For no apparent reason, 
n(%) 9 (19) 11 (55) 0,007

Changes to weather 
conditions, n(%) 2 (4) 15 (75) <0,001

Note. The same patient could provide several options for answering 
questions.
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phase of paralytic expansion of extracerebral vessels, when 
there is excessive stretching of extracerebral arterial walls 
with increased pressure, which increases the amplitude of 
the amplitude of the amplitude. pain nerve receptors in 
the artery wall [7].

In the study of headache in patients with DE + AH and 
DE + CA, the frequency of detection, the intensity on the 
VAS scale, and the nature of the headache, no significant 
difference was found between study groups. Significantly 
significant difference (p = 0.003) was observed in local-
ization in the rooted area in patients with DE + CA and 
in the circumstances of headache among patients with  
DE + CA significantly outweighed «without obvious reasons»  
(p = 0.007) and when changing meteo conditions  
(p = 0.007), and  in patients with DE + AH with increasing 
blood pressure (p = 0.008). The results obtained may be 
due to the fact that an important concept of pain is that 
pain is the result of a dynamic interaction of biological, 
psychological and socio-cultural factors. 

At different stages of the disease, the proportion of dif-
ferent factors may vary. If biological (anatomical, genetic, 
physiological) factors predominate in the acute phase of 
illness, then psychological (affective, cognitive, behavioral) 
and social (gender, national traditions) factors may come to 
the fore. Biological factors can initiate, support and mod-
ulate physical disorders, whereas psychological changes 
affect the assessment and perception of internal physiolog-
ical signals. In turn, psychological factors affect biological, 
altering the production of hormones, neurotransmitters, 
the state of the autonomic nervous system and biochemical 
processes in the brain [1,14,15].

CONCLUSIONS
According to the results of the study, it was proved that 
patients with DE + CA had headache in the root area, 
with the circumstances of headache being significantly 
outweighed «for no apparent reason» (p = 0.007) and with 
changing weather conditions (р = 0.001). Arterial hyper-
tension was a major factor in headache (p = 0.008) and in 
patients with DE + AH.
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INTRODUCTION
The issue of coronary heart disease is one of the most 
important medical problems in the world (heart attack 
aka myocardial infarction, coronary heart disease, angina 
pectoris) [1, 2, 3, 4]. In acute myocardial infarction (AMI), 
unlike other cardiovascular diseases, timely pre-hospital 
and emergency treatment ensures successful recovery 
of the patient and a better prognosis. Ignoring of these 
principles can leads to increasing of mortality rates, even 
among young people [5, 6].

After conducting of reperfusion therapy, it is important to 
identify patients at high risk for further cardiac events, such 
as re-infarction or death, and make intervention to prevent 
such complications [7]. As the risk of adverse events decreas-
es over time, an early assessment of the risks is necessary. 
The assessment of the size of the infarct area and function 
of the left ventricle at rest, as a rule, by the method of echo-
cardiography, should be done before discharge of the patient 
from the hospital [8, 9]. The timing of follow-up will depend 
on whether the treatment was performed and whether the 
angiography and percutaneous coronary intervention (PCI) 
were successful. Assessment of ischemia risk prior to hospital 
discharge has become less important, due to the increased 

use of primary PCI, which makes it possible to assume that 
infarct-dependent coronary lesions have been treated and 
stabilized, and the presence or absence of significant lesions 
in other arteries has been evaluated. 

Several parameter-based risk assessment scales have been 
developed and put into practice that allow one to easily 
identify the risk in the acute phase before reperfusion [10, 
11, 12].  High-risk clinical indicators in the acute phase 
include older age, tachycardia and tachyarrhythmia, hypo-
tension, more than 1 score in Killip-Kimball scale, anterior 
infarction, history of heart attack, elevated serum creati-
nine and heart failure.  Malignant arrhythmia, persistent 
chest pain, and early angina with minimal physical activity 
are considered to be poor results of treatment [13, 14, 15].

The recommendations of the Association of Cardiologists 
of Ukraine regarding the management of patients with 
acute coronary syndrome with ST segment elevation are of 
great help in the practice of dealing with such patients [16].

THE AIM
The aim of our study was to identify the main risk factors 
for the occurrence of early complications of acute myocar-

RISK FACTORS ASSOCIATED WITH THE OCCURRENCE OF EARLY 
COMPLICATIONS OF ACUTE MYOCARDIAL INFARCTION AFTER 
CARDIO-INTERVENTION TREATMENT

DOI: 10.36740/WLek202006132 
 
Iryna A. Holovanova, Grygori A. Oksak, Iryna M. Tkachenko, Maxim V. Khorosh, Mariia M. Tovstiak, Yevhen Yu. Strashko
UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

ABSTRACT
The aim of our study was to identify the main risk factors for the occurrence of early complications of acute myocardial infarction after cardio-interventional treatment and to 
evaluate prognostic risk indicators.
Materials and methods: Risk factors of myocardial infarction were determined by copying the case history data and calculating on their basis of the odds ratio and ±95% 
confidence interval. After it, we made a prediction of the risk of early complications of AMI with cardiovascular intervention by using a Cox regression that took into account the 
patient’s transportation time by ambulance.
Results: Thus, the factors that increase the chances of their occurrence were: summer time of year; recurrent myocardial infarction of another specified localization (I122.8); 
the relevance of the established STEMI diagnosis; diabetes mellitus; renal pathology; smoking; high rate of BMI.
Factors that reduce the chances of their occurrence: men gender – in 35%; the age over of 70 – by 50%; the timely arrival of an emergency medical team – by 55%. The factors 
that increase the chances of their occurrence were: age over 70 years; subsequent myocardial infarction of unspecified site; diabetes mellitus.
Using of a Cox regression analysis, it was proved that the cumulative risk of early complications of AMI with cardio-intervention treatment increased from the 10th minute of 
ambulance arrival at place, when ECG diagnosis (STEMI), presence of diabetes mellitus, smoking and high BMI.
Conclusions: As a result of the conducted research, the risk factors for early complications of AIM with cardio-interventional treatment were identified.
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dial infarction after cardio-interventional treatment and to 
evaluate prognostic risk indicators.

MATERIALS AND METHODS
Risk factors of myocardial infarction were determined by copy-
ing the case history data and calculating on their basis of the 
odds ratio. To achieve this goal, we calculated the next indexes: 
odds ratios (OR) and ±95% confidence interval (95% CI).

The coefficient of OR was calculated by the formula: 
In this formula: a – the number of patients with complica-

tions of AMI in the presence of a risk factor; b – the number 
of patients without the complication of AMI in the presence 
of a risk factor; c – number of patients with complications of 
AMI in the absence of a risk factor; d – number of patients 
without complication of AMI in the absence of risk factor.

The following complications of AIM that occurred 
during cardio-intervention treatment were considered:
•	� aortic aneurysm;
•	� arrhythmia;
•	� reduction of blood fraction;
•	� cardiogenic shock;
•	� pulmonary edema.

To identify significant risk factors, there is 17 prognostic 
variables were considered, and all these variables are related 
to the identification of risk factors for early complications 
of AMI after cardio-intervention treatment (Table I).

After determining of the odds ratio for prognostic vari-
ables, we made a prediction of the risk of early complications 
of AMI with cardiovascular intervention.  This risk was 
calculated using a Cox regression that took into account 
the patient’s transportation time by ambulance. The object 
of observation is a patient with AMI who has been delivered 
to a tertiary level of healthcare system. The determination 
of the predicted risk of early complications of AMI with 
cardiovascular intervention, lasting up to 10 – 20 minutes, 
was estimated by Cox regression as an influence on this risk 
of independent variables (predictors). For this study, those 
predictors that were found to be significant in the odds ratio 
study were selected. Risk is defined as a function of time. The 
risk of an event occurring for an object is given as a formula: 

hi (t) = h0 (t) exp (β1Xi1 + β2Xi2 + ... + βpXip) 
In this formula: hі (t) – basic risk that is the same for 

all entities; β1, ..., βp – coefficients; X1, ..., Xp – independent 
variables, predictors. 

Base risk – ho (t) – is the risk of an event occurring for 
an object in the reference group (with all independent vari-
ables X1, ..., Xp being equal zero). Statistical analysis of the 
results of the study was performed using statistical analysis 
methods implemented in the SPSS 6.1 software package.

The result of treatment by the method of cardio-inter-
vention was determined by the presence of complication or 
improvement of the patient’s condition. The following factors 
that could affect the completion of treatment were considered:
1.	 Natural and climatic genesis: 
•	� Seasonality
2.	 Medical and demographic genesis:
•	� Place of residence
•	� Gender 
3.	 Organizational genesis:
•	� Carrying out a troponin test
•	� The time of arrival of emergency medical care and 

conducting of ECG
•	� The time of arrival of the patient in the reception de-

partment from the conducting of ECG
•	� Thrombolytic therapy at the pre-hospital stage
•	� The start time of the PCI from the conducting of ECG

Fig. 1. Distribution of patients according to the results of cardio-
interventional treatment.

Table 1. Prognostic variables associated with risk factors for early complications of AMI after cardio-intervention treatment
Prognostic variables Prognostic variables Prognostic variables

Age Body mass index ECG diagnosis

Gender Smoking Codes of AMI (IDC-10)

Place of residence Increase in blood pressure The onset of symptoms before the 
emergency call (more than 120 minutes)

Season Pain in the heart Emergency arrival time (more than 10 min 
in Poltava)

Complications The concomitant renal pathology The start time of the PCI from the moment 
of the ECG

Death Diabetes mellitus
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•	� The type of PCI
4.	 Medical genesis:
•	� ECG diagnosis (STEMI/NSTEMI)
•	� Diabetes mellitus
•	� The concomitant renal pathology

•	� Smoking
•	� Increasing of BMI

RESULTS
In determining the consequences of cardio-intervention 

Table 2. Distribution of patients by risk factors according to the complication after cardiac intervention

Risk factor

Patients with 
complications

abs. (%)
n=85 (36,8)

Patients with 
improvement

abs. (%)
n=146 (63,2)

Odds ratio
(95% CI) p

Winter 0  
(0%)

88  
(29,7%) - -

Spring 20  
(11,8%)

58  
(19,1%)

1,780 
(0,818 – 3,874) 0,197

Summer 100  
(58,8%)

44  
(14,9%)

8,052
(4,305 – 0,232) 0,001

Autumn 50  
(29,4%)

106  
(36,3%)

1,368
(0,769 – 5,062з) 0,315

Man 112  
(65,9%)

222  
(75,0%)

0,655
(0,426 – 0,972) 0,024

Age 19-49 years 54  
(26,7)

63  
(23,9)

0,918
(0,452 – 1,865) 0,856

Age 50-69 years 87  
(43,1)

139  
(52,8)

1,676
(0,964 – 2,913) 0,088

Age over 70 years 61  
(30,2)

61 
(23,2)

0,508
(0,261 – 0,987) 0,050

Place of residence: Poltava 100  
(49,4%)

132  
(50,7%) 0,950

(0,557 – 1,622) 0,892
Place of residence: another region 101  

(50,6%)
130  

(49,3%)

DS: Subsequent myocardial infarction  
of unspecified site

37  
(8,6)

35  
(13,1%)

2,15
(1,224 – 5,183) 0,014

Time from the onset of symptoms to  
a emergency call (more than 120 minutes)

36  
(7,8)

66  
(14,3)

1,107 
(0,578 – 2,119) 0,870

Emergency arrival time  
(up to 10 minutes in Poltava, up to 20 minutes in regions)

123
(26,4)

153
(32,9)

0,453
(0,255 – 0,806) 0,008

Start time of PCI after ECG withdrawal  
(more than 120 minutes)

68
(14,7)

78
(16,7)

1,721
(1,000 – 2,959) 0,056

DS: STEMI 8  
(1,7%)

30 
(6,4%) 2,284

(1,022 – 5,103) 0,027
DS: NSTEMI 162  

(34,8)
266  

(57,1)

Diabetes mellitus 149  
(32,0)

23  
(4,9)

84,2  
(45,1-157,2) 0,001

Renal pathology 74  
(15,9)

40  
(8,6)

4,93  
(3,144-7,741) 0,001

Smoking 84 (18,0) 14  
(3,0)

19,674  
(10,6-36,4) 0,001

High BMI 116
(24,9)

22
(4,7)

26,754
(15,572-45,96) 0,001

Stenting 78
(91,8%)

130
(89,0%)

1,371
(0,540 – 3,481) 0,650

Conservative treatment 7
(8,2%)

16
(11,0%)

1,371
(0,540 – 3,481) 0,650
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factors such as aneurysm, arrhythmia, reducing the ejection 
fraction of the heart, cardiogenic shock, and pulmonary ede-
ma were considered. Most of the patients noted improving 
health – 148 (60,7%). After conducting of cardio-interven-
tion treatment there is 85 (34,8%) patients with different 
complications: one complication was 46 (18,9%), combined 
complication – 37 (15,2%), the patient died – 10 (4.1%) (Fig.1).

The next step in our study was a two-dimensional analysis, 
which was performed using tables of conjunction and odds 
ratio.  The chance of getting complications after cardiovascular 
intervention increases 8.0 times in the summer: OR is 8,052 
(95% CI 4,305 – 0,232), p<0,001 (Table II). Significant asso-
ciations were obtained between the age of the patient and the 
number of complications. Analyzing the relationship between 
the risk of complications of cardio-interventional intervention 
and the gender of the patient, it was found that men had a 
35% lower risk of complications of cardio-interventional 
manipulations (OR is 0,655 (95% CI 0,426 – 0,972), р=0,024. 

In people over 70, the chances of getting complications are 
reduced by 50%: OR is 0,508 (95% CI 0,261 – 0,987), р=0,050. 
Investigating the relationship between the risk of complica-
tions and the place of residence (Poltava, districts), no reliable 
correlation was found. It is revealed that such diagnosis as 
recurrent myocardial infarction of another specified local-
ization (code according to IHD – 122.8) increases the risk of 
complication development by 2.1 times: OR is 2,15 (95% CI 
1,224 – 5,183), р=0,014. The timely arrival of an emergency 
care team reduces the chances of complications from car-
dio-intervention by 55%: OR is 0,453 (95% CI 0,255 – 0,806), 
р=0,008. Established diagnosis – STEMI increases the risk 
of complications after intervention by 2.2 times: OR is 2,284 
(95% CI 1,022 – 5,103) р=0,027. According to the calcula-
tions, concomitant diabetes mellitus is extremely dangerous 
in the aspect of complications – it increases the risk after 
cardio-interventional complications by 84 times: OR is 84,2 
(95% CI 45,1 – 157,2) р=0,001. The presence of concomitant 

Table 3. Distribution of patients who died after cardiac intervention (by risk factors, respectively)

Risk factor

Patients with 
complications

abs. (%)
n=20 (6,3)

Patients with 
improvement

abs. (%)
n=296 (65,8)

Odds ratio
(95% CI) p

Winter 0 88 (29,7) 1,1  
(1,053-1,141) 0,002

Spring 6 (30,0) 58 (19,6) 1,759
(0,648-4,773) 0,258

Summer 6 (30,0) 44 (14,9) 2,455
(0,895-6,729) 0,105

Autumn 8 (40,0) 106 (353,8) 1,195
(0,474-3,015) 0,811

Man 14 (70) 222 (75,0) 1,759
(0,6484-4,773) 0,253

Woman 6 (30,0) 74 (25,0)

Age over 50 years 20 (100) 248 (83,8) 0,925
(0,894-0,957) 0,033

Age over 70 years 12 (21,4) 44 (14,9) 8,591
(3,322-4,218) 0,000

Place of residence: another region 6 (30,0) 134 (45,3) 0,518
(0,194-1,385) 0,136

Place of residence: Poltava 14 (30,0) 162 (54,7)

DS: Subsequent myocardial 
infarction of unspecified site

16 (80,0) 64 (21,6) 14,500
(4,684-14,890) 0,001

Time from the onset of symptoms 
to a emergency call  

(more than 120 minutes)
8 (40,0) 64 (21,6) 2,417

(0,947-6,165) 0,058

Emergency arrival time  
(up to 10 minutes in Poltava,  
up to 20 minutes in regions)

18 (90) 208 (25,7) 35,4
(7,993-156,775) 0,089

Start time of PCI after ECG withdrawal  
(more than 120 minutes) 4 140 0,279

(0,091-0,853) 0,014

DS: STEMI 20 (100) 266 (89,9) 0,930
(0,901-0,906) 0,127

DS: NSTEMI 0 30 (10,1)

Diabetes mellitus 17 (85,0) 23 (7,8) 67,261
(18,348-46-567) 0,001
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renal pathology increases the risk of complications by 4.9 
times: OR is 4,93 (95% CI 3,144 – 7,741) р=0,001. Smoking is 
extremely dangerous for the development of complications – 
smokers have a 19.6-fold increased risk of complications: OR 
is 19,674 (95% CI 10,6 – 36,4) р=0,001. A similar pattern is 
also observed for patients with a high BMI, which increases 
the risk of complications by 26.7 times: OR is 26,754 (95% CI 
15,572 – 45,96), р=0,001. A significant influence of the type 
of treatment of AMI (stenting, conservative therapy) on the 
development of complications has been identified.

In determining of the risk factors that affect the mortality 
rate of patients with AMI, it was found that the risk of death 
higher in people older than 70 years in 8?5 times: OR = 8,591 
(95% CI 3,322 – 4,218), р=0,001; in those who have repeat-
ed myocardial infarction of another specified localization 
in 14 times: OR =14,500 (95%CI 4,684 – 14,890) р=0,001; 
anamnesis of diabetes mellitus increase risk of death in 67 
times: OR = 67, 261 (95%CI 18,348 – 46-567), р=0,001. The 
fact that the start time of PCI after ECG withdrawal (more 
than 120 minutes) reduces the risk may indicate that not all 
patients admitted to the hospital do PCI (Tab. III).

Based on the data obtained, one can speak of a diagnostic 
model of risk factors for early complications of AMI after car-
dio-intervention treatment. Finding that the timely transporta-
tion of a patient with GIM by ambulance forces is a significant 
factor, we investigated what additional factors would affect the 
untimely delivery of a patient to a tertiary level of health care 
system. To determine the factors that influence the early com-
plication of AMI after cardio-intervention treatment, the Cox 
regression equation included predictors that were significant in 
determining of OR: season, age over 70 years, male gender, ECG 
diagnosis – STEMI, presence of diabetes mellitus, anamnesis 
of atrial hypertension, renal pathology, smoking, high BMI. 
Using of the regression analysis, we determined the factors that 
affect the early complication of AMI with cardio-intervention 
treatment (with timely arrival of the emergency). 

According to the data analysis, 276 observations were 
identified as censored. This is the time of arrival of the 

ambulance, which was more than 10 minutes in the city of 
Poltava or more than 20 minutes in the districts. 

Table 4 shows the model constructed by the likelihood 
ratio method. Thus, in the first step of the analysis the 
model includes the alternating season: winter, spring, 
summer, autumn; the second stage included: age over 70 
years, male gender, ECG diagnosis – STEMI, presence of 
diabetes mellitus, anamnesis of atrial hypertension, renal 
pathology, smoking, high BMI. 

We found significant relationships for cases of early 
complication of AMI in cardio-interventional treatment, 
as evidenced by predicted changes in risk when changing 
the value of the independent variable by one (Table IV).

In the first step of the study, the most significant variables 
were “summer” – exp (β) 0,596 (p = 0.005) and “autumn” – exp 
(β) 0.707 (p = 0.021) – where the relative risk of complication 
decreased by 41.4% with each minute those who received 
a third of the level of care in the summer and 29,3% in the 
autumn. Obviously, the risk of complications in the summer 
and autumn is reduced when arriving by ambulance up to 10 
minutes in the city and 20 minutes in the countryside, since 
the roads are better at this time than other seasons.

In the analysis of the second step of the equation, sig-
nificant factors were: ECG diagnosis (STEMI), which 
increased the risk of complications by 1,9 times – exp 
(β) 1,953 (p = 0,002); presence of diabetes mellitus by 
4,25 times – exp (β) 4,259 (p = 0.001); smoking by 2,98  
(p = 0.001) and high BMI by 2 times (p = 0,002). 

The estimates of the respective coefficients, as well as the 
graphs constructed for the mean values of the independent 
variables, are shown in Fig. 2, 3.

Each point and segment on the survival curve indicated 
the probability that the patient was in a higher risk zone of 
getting early complications of AMI with cardio-interven-
tional treatment with each minute of delayed ambulance 
arrival. After 10 minutes there is a sharp increase in relative 
risk, which stops for 20 minutes, after which the number 
of patients who will have complications increases.

Table 4. Risk factors affecting the early complication of AMI with cardio-intervention and late arrival of ambulance

STEP №№ Prognostic factor Coef. B Stand. 
deviation Wald. df Sig. Exp (β)

Step 1

Season 10,731 3 0,013

Winter 0,044 0,158 0,079 1 0,779 1,045

Spring -0,235 0,175 1,798 1 0,180 0,791

Summer -0,517 0,183 7,972 1 0,005 0,596

Autumn -0,347 0,151 5,311 1 0,021 0,707

Step 2

Age over 70 years -0,106 0,113 0,894 1 0,345 0,899

ECG diagnosis - STEMI 0,669 0,212 9,935 1 0,002 1,953

Diabetes mellitus 1,449 0,296 23,983 1 0,000 4,259

Anamnesis of atrial 
hypertension 0,148 0,198 0,562 1 0,453 1,160

Renal pathology 0,215 0,188 1,313 1 0,252 1,240

Smoking 1,095 0,293 13,986 1 0,000 2,988

High BMI 0,726 0,239 9,218 1 0,002 2,066
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Factors that reduce the chances of their occurrence: in 
men, the risk of complications of cardio-interventional 
treatment in 35% lower: OR = 0,655 (95% CI 0,426 – 
0.972) p = 0,024; over the age of 70, the chances of getting 
complications are reduced by 50%: OR = 0,508 (95% CI 
0,261 – 0,987), р=0,050; the timely arrival of an emergency 
medical team reduces the chances of complications from 
cardiovascular intervention by 55%: OR = 0,453 (95% CI 
0,255 – 0,806), р=0,008.

Risk factors have been identified that affect the mortality 
of patients with AMI. The factors that increase the chances 
of their occurrence were: age over 70 years – OR = 8,591 
(95% CI 3,322-4,218) р=0,001; subsequent myocardial 
infarction of unspecified site: OR=14,500 (95% CI 4,684-

CONCLUSIONS
As a result of the conducted research, the risk factors for 
early complications of AIM with cardio-interventional 
treatment were identified. Thus, the factors that increase 
the chances of their occurrence were: summer time of year: 
OR = 8,052 (95% CI 4,305 – 0,232), (p <0.001); recurrent 
myocardial infarction of another specified localization 
(ICD code: 122.8): OR = 2,15 (95% CI 1,224 – 5.183),  
p = 0,014; the relevance of the established STEMI diagno-
sis: OR = 2,284 (95% CI 1,022-5,103) p = 0,027; diabetes 
mellitus: OR = 84,2 (95% CI 45,1-157,2) р=0,001; renal 
pathology: OR = 4,93 (95% CI 3,144-7,741) р=0,001; 
smoking: OR = 19,674 (95% CI 10,6-36,4) р=0,001; high 
rete of BMI: OR = 26,754 (95% CI 15,572-45,96), р=0,001.

Fig. 2.  Dependence of occurrence of early 
complications of AIM with cardio-interventional 
treatment for mean values of ambulance arrival 
covariates

Fig. 3. Risk function of early complications of AIM with 
cardiointerventional treatment for the mean values of 
ambulance time of arrival covariates. 
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14,890), р=0,001; diabetes mellitus – OR = 67, 261 (95% 
CI 18,348-46-567), р=0,001.

Using of a Cox regression analysis, it was proved that the 
cumulative risk of early complications of AMI with car-
dio-intervention treatment increased from the 10th minute 
of ambulance arrival at place, when ECG diagnosis (STEMI), 
which increased the risk of complications by 1,9 times – 
exp (β) 1,953 (p = 0,002); presence of diabetes mellitus by  
4,25 times – exp (β) 4,259 (p = 0.001); smoking by 2,98  
(p = 0.001) and high BMI by 2 times (p = 0,002).
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INTRODUCTION
In the modern doctrine of health, a key role is played by preven-
tion [1] and early diagnosis of diseases [2, 3]. This is especially 
pronounced in primary health care. A family doctor has a great 
responsibility in the early diagnosis, prevention of diseases, as 
well as determining the patient’s route [4, 5, 6]. 

Cardiovascular diseases occupy a leading position in the 
structure of mortality not only in our country but in the whole 
world [7]. Therefore, the identification of early cardiovascular 
risk factors, their susceptibility (first line relatives) and timely 
evaluation of complaints that may indicate cardiovascular dis-
ease (such as аrterial hypertension, diabetes mellitus, etc.) are 
of extreme importance to prevent conditions such as stroke, 
myocardial infarction and sudden cardiac death [8, 9]. It is 
known that vascular risk factors such as arterial hypertension 
and diabetes mellitus have a long-term subclinical or asymp-
tomatic course and should therefore be detected at the earliest 
possible stages to prevent damage to the target organs, namely 
the vessels of the brain, heart, kidneys, etc. [9, 10].

At the prehospital stage, almost 80% of patients begin and 
end treatment. Therefore, optimization of the early diagnosis 
of diseases is the starting point in the diagnosis, treatment, 
prevention of possible complications, the identification of 

possible risk groups with various pathologies and recovery, 
and, accordingly, in improving the patient’s quality of life [11].

THE AIM
The aim of our work was to conduct a comprehensive assess-
ment of the frequency and features of patient’s complaints, 
the prevalence of major vascular risk factors in patients who 
applied for medical care to the ambulatory of general prac-
tice – family medicine and analysis of the results based on 
questionnaires using the original questionnaire.

MATERIALS AND METHODS
To achieve this goal, we compiled a questionnaire according to 
which 87 people were interviewed who applied to the general 
practice outpatient clinic – family medicine in the village of  
Khotov, Kiev-Svyatoshinsky district. The study included indi-
viduals from 18 to 60 years old. Patients with traumatic brain 
injury, infection, as well as persons in contact with radiation 
were excluded from the analysis.

The questionnaire included questions related to the well-being 
of those who went to the outpatient clinic, questions regarding 
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the lifestyle, nutrition, bad habits, the specifics of work and 
the chronic pathology of the respondents and their relatives. 
Tinnitus, pain and stuffiness in the ears, memory impairment, 
attention loss, feeling of heaviness in the head, headache, dizzi-
ness, pain in the heart, receiving antihypertensive drugs, whether 
there are relatives with arterial hypertension, relatives with 
diabetes mellitus, relatives with obesity, healthy eating, tobacco 
smoking, alcohol abuse, coffee overuse, consuming high-salt 
foods, sport activities, high glucose level, high heart rate, healthy 
lifestyle – a list of questions of this questionnaire. According to the 
study design, first group (N = 42, 48.3%) included middle-aged 
patients, while the second group (N = 45, 51.7%) consisted of 
healthy young people. There are 69 (79.3%) women and 18 
(20.7%) men among them. Women in the young group were 35 
(77.8%) and middle-aged 34 (81%), men 10 (22.2%) and 8 (19%) 
respectively. Statistical analysis was performed Statistical analysis 
was performed with Statistica 13.1. All values were expressed as 
means ± standard deviation (average ± SD). Differences were 
considered to be significant at p < 0.05.

RESULTS AND DISCUSSION
The results of the prevalence of various factors, according 
to the groups, are presented in Table I.

As a result of the analysis of the factors we are studying, it 
should be noted: the predominance of symptoms is ill in first 

group. Tinnitus (30.77 ± 7.39%), ear pain (10.26 ± 4.86%), mem-
ory impairment, attention (41.03 ± 7.88%), feeling of heaviness 
in the head (56.41 ± 7.94%), headache (89.74 ± 4.86%), dizzi-
ness (48.72 ± 8 , 00%), pain in the heart area (61.54 ± 7.79%) 
compared with the second group: tinnitus (11.36 ± 4.78%), ear 
pain (2.27 ± 2.25 %), memory impairment, attention (13.64 ± 
5.17%), feeling heaviness in the head (27.27 ± 6.71%), headache 
(77.27 ± 6.32%) , dizziness (15.91 ± 5.51%), pain in the heart 
area (25.00 ± 6.53%). As for bad habits, smoking, alcohol and 
coffee were more frequently reported by the second group, 
(15.91 ± 5.51%), (56.82 ± 7.47%), and (75.00 ± 6.53%), and in 
the first group (12.82 ± 5.35%), (46.15 ± 7.98%), (48.72 ± 8.00%) 
respectively. Healthy eating is not much more commonly ad-
hered to by representatives of group 1 (61.54 ± 7.79%), against 
(59.09 ± 7.41%) of the second group, while the consumption of 
products with high salt content was approximately the same in 
both groups ( 64.10 ± 7.68%) and (63.64 ± 7.25%). The intake 
of antihypertensive drugs was predominant in the subjects of 
the first group (61.54 ± 7.79%) compared with the second group 
(2.27 ± 2.25%). Tendency to overweight was noted in the first 
group (69.23 + 7.39%) relative to the second group (22.73 + 
6.32%). Also, there was a history of arterial hypertension and 
diabetes mellitus in relatives (66.67 ± 7.55%), (23.08 ± 6.75%) 
in the first group and (54.55 ± 7.51%), (31.82 ± 7.02%) in the 
second group, respectively. But sports, a healthy lifestyle was 
more frequently observed in the second group (43.18 ± 7.47%) 

Table I. The increase in quietness of the most important factors in the income groups.
Patients Healthy

Tinnitus 30,77±7,39 11,36±4,78

Ear pain 10,26±4,86 2,27±2,25

Ear plugging 12,82±5,35 18,18±5,81

Memory impairment, attention* 41,03±7,88 13,64±5,17

Feeling of heaviness in the head* 56,41±7,94 27,27±6,71

Headache 89,74±4,86 77,27±6,32

Dizziness* 48,72±8,00 15,91±5,51

Pain in the heart* 61,54±7,79 25,00±6,53

Reception of antihypertensive 61,54±7,79 2,27±2,25

Are relatives with hypertension 66,67±7,55 54,55±7,51

Relatives of patients with diabetes 23,08±6,75 31,82±7,02

Overweight* 69,23±7,39 22,73±6,32

Healthy eating 61,54±7,79 59,09±7,41

Smoking 12,82±5,35 15,91±5,51

Consuming alcohol 46,15±7,98 56,82±7,47

Drinking coffee 48,72±8,00 75,00±6,53

Consuming foods with high salt content 64,10±7,68 63,64±7,25

Sports * 17,95±6,15 43,18±7,47

Glucose levels 87,18±5,35 70,45±6,88

Episodes of glucose increase 17,65±6,54 0,00±0,00

Thyroid ultrasound 51,28±8,00 40,91±7,41

Нealthy lifestyle 66,67±7,55 77,27±6,32

* - the difference between the groups is statistically significant.
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and (77.27 ± 6.32%) as opposed to (17.95 ± 6.15%) and (66.67 ± 
7.55%) of the first group. Determination of blood glucose level 
and thyroid ultrasound were performed more often by repre-
sentatives of group 1, (87.18 ± 5.35%) (51.28 ± 8.00%), against 

(70.45 ± 6.88%) and (40.91 ± 7.41%) of the examined group 2. In 
this case, episodes of glucose increase were observed exclusively 
in the examined the first group (17.65 ± 6.54%). These research 
factors are shown in Figure 1.

Fig. 1. The distribution of the 
studied factors in groups,%.

Fig. 2. The quality of sleep 
according to the patient,%.

Fig. 3. Damaged 
memory, respect,%.
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Also, we conducted an analysis of the quality of sleep of the 
subjects in both groups. Good sleep was observed among the 
subjects in the second group (81.82 +%) versus (48.72 +%) in the 
first group, respectively. Poor sleep was noted by 38.46 + 7.79% of 
the examined the first group and 4.55 + 3.14% from the second 
group. Moreover, superficial sleep was almost evenly observed, 

as in group 1 (12.82 + 5.35%). and in group 2 (13.64 + 5.17%). 
Figure 2 shows the relationship between sleep quality in groups. 

As for impaired memory and attention, patients in the first 
group  noted minor (75.00 + 10.83%) and (25.00 + 10.83%) 
mild impairments, and in the second group these changes were 
equally distributed as shown in Figure 3.

The constant use of foods with a high salt content of more 
than 2 times is observed in the first group. (36.00 + 9.60%) in 
relation to (17.86 + 7.24%) in the second group, respectively. 
Frequent and periodic use of such products slightly prevailed in 
group 2 (10.71 + 5.85%), (39.29 + 9.23%), versus (8.00 + 5.43%), 
(36.00+ 9.60%) of group 1. Rarely consumed foods with a high 
salt content were representatives of the second group (32.14 + 
8.83%) compared with the first group (20.00 + 8.00%). This ratio 
is shown in details in Figure 4.

In the analysis of the factors of proper nutrition, bad habits, 
overuse of a number of products and prevention of hypodynamia 
in both groups, among those who believe that they lead a healthy 

Fig. 4. Consumption of products 
with high salt content,%.

Table II. Prevalence of various factors in study groups among 
those who believe they are leading a healthy lifestyle, %.

Group 1 Group 2

Healthy eating 61,54±7,79 59,09±7,41

Smoking 11,54±6,27 14,71±6,07

Alcohol use 42,31±9,69 55,88±8,52

Drinking coffee 46,15±9,78 70,59±7,81

Eating high-salt foods 53,85±9,78 52,94±8,56

Sport activities 23,08±8,26 55,88±8,52

Table III. The risk of pathology (AH and CHD) in the presence of factors.
Odds ratio Confidence interval Хі- square р

Tinnitus 3,47 0,98-12,93 3,66 0,056

Ear pain 4,91 0,48-120,96 1,13 0,287

Congestion in the ears 0,66 0,17-2,54 0,14 0,713

Memory impairment, attention 4,41 1,36-14,87 6,62 0,01

Feeling of heaviness in the head 3,45 1,26-9,63 6,10 0,013

Headache 2,57 0,65-10,91 1,19 0,222

Dizziness 5,02 1,63-15,98 8,88 0,003

Heartache 5,54 1,92-16,36 11,44 <0,001

Are relatives with hypertension 1,67 0,62-4,49 0,81 0,367

Relatives of patients with diabetes 0,67 0,22-1,97 0,33 0,568

Overweight 6,80 2,28-20,87 13,90 <0,001

eating healthy 1,11 0,42-2,94 0,00 0,998

Smoking 0,76 0,19-3,01 0,02 0,897

Consuming alcohol 0,65 0,25-1,69 0,56 0,453

Drinking coffee 0,32 0,11-0,88 5,03 0,024

Eating high-salt foods 0,96 0,35-2,61 0,02 0,892

Not engaged in sports 3,66 1,19-11,59 15,37 0,02
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lifestyle, it was found that in the second group, the examinees use 
alcohol and coffee much more often: (55.88 + 8.52%) and (70.59 
+ 7.81%) in the second group and (42.31 + 9.69%) and (46.15 + 
9.78%) in the first group, respectively . The percentage of smokers 
in the second group (14.71 + 6.07%) was relatively insignificant 
compared to the first group (11.54 + 6.27%). Products with a 
high salt content were used by representatives of both groups 
approximately equally (53.85 + 9.78%) in the first group and 
(52.94 + 8.56%) in the second group. However, persons in the 
first group were significantly less likely to play sports (23, 08 + 
8.26%) compared to the second group (55.88 + 8.52%). The data 
are presented in Table II.

At the same time, among the smokers who do not want to stop 
it, one third in the group with pathology and five in the group 
of healthy persons.

With the help of questioning of the patients who went to the 
outpatient clinic, we identified and statistically confirmed the risks 
of the occurrence and development of pathology of arterial hyper-
tension and coronary heart disease. The odds ratio is quite high 
in persons with memory impairment, attention – 4.41; feeling of 
heaviness in the head – 3.45; dizziness – 5.02; heartache – 5.54; 
overweight – 6.80; not involved in sports – 3.66 in our survey 
groups. Details of the risk of pathology are presented in Table III.

Thanks to monitoring and systematization of complaints of 
patients who applied for medical care to the outpatient clinic of 
general practice – family medicine, we identified negative factors 
affecting the health of those who addressed and identified “risk” 
groups among them. Conducting such an analysis in outpatient 
clinics of general practice – family medicine can help identify 
trends in morbidity in the regions and, accordingly, their early 
diagnosis and prevention.

CONCLUSIONS
1. �The study revealed changes that show signs of cerebro-as-

thenic syndrome, noted the negative impact of diet and 
a tendency to hypodynamics, which were characteristic 
of persons of the first group.

2. �It is established that disorders of  memory, attention, 
heaviness in the head, dizziness, pain in the heart, predis-
position to overweight are predictors of cardiovascular 
and cerebrovascular pathology.
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INTRODUCTION 
In clinical practice, the physician often encounters a combi-
nation of chronic cardiovascular disease, such as coronary 
heart disease (CHD) or arterial hypertension (AH) and 
acute respiratory system diseases: bronchitis or pneumonia. 
In comorbid states, the choice of adequate pharmacological 
therapy is of particular importance.

Currently, respiratory diseases remain very common and 
cause significant economic losses at the national level, ranking 
first in the number of days of permanent or total disability and 
mortality [1]. Thus, about two million people die annually 
of community-acquired pneumonia (CAP) worldwide [2, 3, 
4]. In European countries the number of patients with CAP 
exceeds 4.2 million people per year [5]. With a significant 
percentage of development of complications and fatal cases, 
especially in the case of its combination with concomitant 
cardiovascular diseases, CAP remains a topical issue for 
physicians, despite the ever-increasing number of antibacte-
rial, mucolytic, immunomodulatory drugs. In addition, the 
clinical course of CAP has changed markedly in recent years, 
and first of all it is associated with the increase of verified 
viral and bacterial infection as a possible etiological factor 
of the pathology. The study of the clinical course of CAP in 
patients with cardiovascular diseases, in particular, arterial 
hypertension (hypertension), shows a frequent complication 
by exudative pleuritis, which not only complicates the course 
of the disease, but also increases the cost of treatment.

On the other hand, cardiovascular pathology, such as 
coronary heart disease, hypertension, makes one of the 
leading places in morbidity ranking of the population of 
Ukraine [6] and is a high probability of severe complica-
tions, which can lead to disability of patients and have high 
lethality, so it is both medical and social issue. Therefore, 
it is easy to predict that the course of CAP in patients with 
coronary heart disease and hypertension will be more se-
vere, with progressive signs of stagnation, which requires 
more careful prescription of drugs.

According to the reported data, vascular endothelial 
dysfunction is one of the leading causes in the onset and 
progression of ischemic heart disease and arterial hyper-
tension [7]. The vascular endothelium is the only organ 
that regulates hemodynamics and perfusion according to 
the needs of each organ or tissue. The major role of endo-
thelium is the release of biologically active substances, and 
the vascular tone (total vascular resistance, blood pressure); 
atrombogenicity of the vascular wall, platelet activity and 
coagulation, inflammation, oxidative resistance, as well as 
the integer layer structure of the vascular wall and man-
ifestation of atherogenesis is dependent on the adequate 
functioning of the endothelial cells. Their impaired regula-
tion leads to changes in the organs and systems that serve 
as the pathogenetic basis for many pathological processes, 
such as cardiovascular pathology. Therefore, the reduction 
of damage, correction and adequate functioning of the 
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endothelium is one of the most urgent issues of current 
therapy of vascular pathology. One of the drugs used in 
clinical practice for the endothelial function recovery is 
NO donors, in particular L-arginine, which led to a positive 
effect in endothelial dysfunction [8].

The accumulation of large amount of the cardiovascu-
lar pathogenesis data alters the treatment paradigms for 
these patients. Along with ACEI, beta-blockers, blockers 
of mineralocorticoid receptors, and even with minor signs 
of stagnation (hypokinesis) the use of diuretic therapy is 
rational. According to the European Association of Car-
diologists recommendations (2012), diuretics can be used, 
when necessary, to relieve signs and symptoms of fluid 
retention, regardless of the functional ejection of the left 
ventricle indicator, whereby loop diuretics prescription is 
preferable to thiazide. Loop diuretics by their effect outper-
form other groups of diuretics, so their use is at the basis of 
treatment of congestion and edema in chronic heart failure. 
Currently, the advantage of slow infusion of diuretic over 
bolus intravenous injection has been repeatedly demon-
strated for the prevention of ricochet syndrome. Thus, the 
diuretic should be selected so that its activity prolongs 
for the maximum possible period of time during a day. 
Torasemide, an advanced loop diuretic with prolonged 
effect, possesses relevant pharmacological characteristics. 

Many publications report on the etiopathogenesis and 
treatment strategies of CAP; however, the issue of differ-
ential selection of CAP treatment for patients with various 
concomitant diseases is underestimated. For this reason, 
we draw the attention of family physicians to the CAP de-
velopment, complicated by exudative pleuritis in patients 
with hypertension.

THE AIM
The study was conducted to optimize the treatment of 
CAP patients with hypertension, complicated by exudative 
pleuritis.

MATERIALS AND METHODS
 The study included 43 CAP patients, aged 46 to 65 years, 
with viral lesions along with hypertension. The average age 
of the patients was 52.5 ± 4.5 years. Verification of the CAP 
diagnosis and its formulation was performed in accordance 
with the order of the Ministry of Health of Ukraine No. 128 of 
19.03.2007 “On the approval of clinical protocols of medical 
care in “Pulmonology” [9] in all patients, pneumonia was 
complicated by exudative pleuritis, which was confirmed 
by X-ray examination.  Verification of the hypertension 
diagnosis and its formulation was carried out in accordance 
with the order of the Ministry of Health of Ukraine No. 54 of 
14.02.2002 “On the approval of clinical protocols of medical 
care in “Cardiology” [9]. The diagnosis of CHD was confirmed 
on the basis of the WHO’s standard cardiology questionnaire 
(Rose questionnaire) [10], the nature of changes in the resting 
electrocardiogram and in accordance with the recommenda-
tions of the VI National Congress of Cardiologists of Ukraine). 

All patients were divided into three groups: Group I (Clinical 
group A) (n=17) involved standard complex treatment of CAP 
and concomitant hypertension, which included prescription of 
diuretic torasemide 5 mg 2 times a day per os; Group II (Clin-
ical group  B) (n=18) involved treatment complex consisted 
of administration of torasemide of prolonged effect (Brit-
omar) at a dose of 10 mg a day; Group III (Clinical group  C)  
(n=18) involved treatment complex with torasemide of pro-
longed effect (Britomar) 10 mg a day per os in combination 
with tivortin aspartate 4.2%, administered intravenously 100 
ml 1 time a day for 10 days.

Patients underwent complete blood count and biochem-
ical blood test, chest X-ray; the level of oxygen saturation 
in the capillary blood was determined by transcutaneous 
method using a pulse oximeter CMS50B Pulse Oximeter.

All studies were conducted according to a common 
scheme: at the time of admission to the clinic, on the 7th 
and 15th day of treatment. A version of the MOS SF-36 
Common Questionnaire (MOS SF Item Short Form Health 
Survey) was used to study the dynamics of the quality of life 
of CAP patients at different stages of treatment. In addition 
to the MOS SF-36 questionnaire, tests were performed to 
assess the impact of ongoing therapy on the quality of life 
of CAP patients, with a global assessment of the status and 
quality of treatment for patients and physicians. The test 
results were based on a score system. Patients filled in the 
SF-36 questionnaire individually: before treatment at the 
time of admission to the hospital, at the end of inpatient 
treatment (14-16 days), within 1 month.

Statistical processing of the results was made on a per-
sonal computer using the standard MS Excell and Statistica 
for Windows. Version 6.0 software. 

RESULTS AND DISCUSSION 
The analysis of the initial findings of the studies showed 
that all patients had significant saturation disorders, leu-
kocytosis, ESR, distortion of leukocyte differential count; 
the X-ray examination revealed signs of exudative pleuritis, 
and biochemical studies revealed a slight increase of blood 
sodium and creatinine.

Within 5 days of treatment, patients of different clinical 
groups showed positive dynamics of clinical symptoms 
with amelioration of shortness of breath and cough, de-
creased purulence and volume of sputum, normalization 
of body temperature, overall health state, absence of pain 
in the chest, normal sleep. Improvement was accompanied 
by clinical benefits in physical functioning (PF).

The analysis of dynamics of rates in patients of different 
clinical groups showed that the saturation level in group A 
improved to 94.67 ± 0.82, but had no significant value com-
pared with the score of 92.11 ± 0.23 before treatment, while 
maintaining a significant deviation from the norm of 98.53 ± 
0.12. Saturation level in clinical group B also showed a positive 
shift to 95.21 ± 0.51 (p≥0.05), which had a significant score 
compared to the score before treatment, but did not reach the 
normal value and still had a significant deviation. In clinical 
group C only, the saturation score reached 97.83 ± 0.34, which 
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almost coincided with the normal value of 98.53 ± 0.12, and 
had a significant deviation from the result of the score of 
92.11 ± 0.23 before treatment. X-ray examination showed 
the improvement in clinical group A on the 10th day on the 
average of 12,88 ± 0,33, in clinical group B on the 7th  day, 
which accelerated recovery by the average of 9,83 ± 0.35, and 
in clinical group C exceeded the value of group A by almost 
2 times, lasted for  5-6 days, on the average of 5.37 ± 0.36 and 
had a significant deviation. The analysis of the dynamic pattern 
of saturation and a positive presentation in the lungs clearly 
demonstrates the advantage of prescribing combined therapy 
with torasemide and tivortin of prolonged effect for CAP 
treatment complicated by exudative pleuritis in combination 
with hypertension, which accelerates the recovery of patients. 
It should be noted that all these changes was accompanied 
by  normalization of complete blood counts; in all clinical 
groups WBC count, ESR was normalized, but there were no 
significant deviations among these scores. No statistically 
significant deviations were observed in the biochemical blood 
test, in particular sodium presence. Patients before treatment 
had natriemia up to 148.20 ± 0.26, a significant deviation 
from normal rates, which was most likely associated with 
administration of diuretics of various pharmacological groups 
before hospitalization. The study of this parameter showed 
that in clinical group A it increased slightly to 153.45 ± 0.62 
(p≥0.05), in clinical group B it was 152.12 ± 0.43 and also 
had a significant deviation from the score before treatment, 
however, still had a significant deviation from the norm, and 
only in clinical group C, this score reached the norm of 141,12 
± 0,86 and had a significant deviation from the score before 
treatment. In addition, in all clinical groups, normalization of 
blood pressure was observed, with changes without significant 
differences, but in clinical group B and C blood pressure scores 
were restored to the target figures more smoothly, preserving 
the natural daily rhythm of blood pressure, and did not have 
a zigzag pattern as in the group A.

The assessment of the dynamics of quality of life param-
eters of patients in clinical groups showed a significant 
improvement in all parameters of quality of life of patients 
in clinical group C. Moreover, tivortin therapy in combi-
nation with torasemide with prolonged effect (Group C) 
contributed to the improvement of the parameters of vital 
activity (VA) and physical functioning (PF), as well as the 
overall health (OH); the resulting data were significant, 
and only in clinical group A these parameters were not sig-
nificant. To a lesser extent positive dynamics of treatment 
were related to these results in clinical group B, although 
the physical functioning (PF) had significant values as well. 
Patients in clinical groups B and C noted improvements in 
social functioning (SF), and this value was significant. All 
the obtained data favorably affected not only the quality of 
life of the patients but the compliance as well.

CONCLUSIONS
The use of combination drugs, namely,  torasemide with 
prolonged effect and tivortin aspartate in the treatment 
of patients with community-acquired pneumonia, com-

plicated by  exudative pleuritis, combined with hyperten-
sion led to more significant positive changes in the values 
of saturation, blood biochemical parameters, as well as 
accelerated recovery of patients, which was confirmed 
by the positive dynamics of X-ray examination, and to a 
large extent improved all parameters of the quality of life 
of patients, which was reflected in a significant decrease in 
functional limitations and high social activity of patients.

It should be noted that the findings of the studies con-
firm the prospectivity of use of combination drugs that 
affect different components of pathogenesis in comorbid 
states of patients, which will allow a physician in clinical 
practice not only to treat each patient individually, but also 
to reduce the cost of treatment and establish a high level 
of compliance.
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INTRODUCTION 
Up to 15% of Ukraine’s residents are disabled. The annual 
primary disability rate is up to 36 per 10 thousand people 
and it tends to increase [1, 2]. The number of orphans and 
children deprived of parental care is also increasing [3].

Due to health problems, persons with special needs 
require special measures to be taken by state and public 
institutions to ensure their full participation in social life, 
equally with the others. [6, 7]. At the present stage of soci-
ety’s development, the activities of all national institutions, 
including state authorities, public associations, etc., should 
be aimed at creating conditions in which persons with 
special needs can lead an independent lifestyle and take 
an active part in all spheres of life. [8, 9]. 

THE AIM
Aim of the study: to study and analyze indicators of the 
number of persons with special needs (persons with dis-
abilities, orphans and children deprived of parental care) 
living in Zakarpattia oblast.

MATERIALS AND METHODS
The sources of the study were data from the scientific 
literature on the research problem and state statistical 

reports on the numbers of disabled persons, orphans, and 
children deprived of parental care. The study covered the 
period from 2010 to 2019. 

During the study, the following methods were used: a 
systematic approach, biblical semantic and medical sta-
tistical methods. 

RESULTS AND DISCUSSION
At the beginning of the study, the amount of people with 
disabilities living in Zakarpattia oblast was examined. The 
study covers the period from 2010 to 2019. The obtained 
data are shown in Table І.

The analysis of the data in Table 1 reveals that there are 
75415 disabled persons in Zakarpattia oblast, which is 
12337 more than in 2010. The structure of the number of 
persons with disabilities includes 8.0% – the first disability 
group, 27.3% – the second disability group and 64.7% – the 
third disability group.

The number of children with disabilities living in Zakar-
pattia oblast was further examined. The results obtained 
are shown in Figure 1. 

As of the end of 2019, there were 6826 children with dis-
abilities living in Zakarpattia oblast, which is 1536 (29.0%) 
more than in 2010. Disabled children make up 2.34% of 
the total amount of children living in the region.
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2019. Statistical method was applied in the course of study.
Results: Analysis of the dynamics of the number of persons with special needs in Transcarpathian region for the period 2010-2019 showed an increase of the number of disabled 
persons by 27% with 75415 persons, 6826 disabled children, 2125 orphans and children deprived of parental care. The number of orphans and children deprived of parental 
care residing in the region have a tendency to reduce and in the year 2019 equals to 2125 orphans and children deprived of parental care.This requires improving of the system 
of social and medical care for persons with special needs for adults with the formation of a system of provision of services in accordance with the actual needs of the population 
with the maximum approximation of the service to the place of residence of the client with the maximum use of opportunities of the united territorial communities. 
Conclusions: The growth of the number of persons with special needs in Transcarpathian region and directly of the persons with disabilities with the tendency to reduce the 
number of orphans and children deprived of parental care is established.  
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The next step of the research was to study statistical data 
on orphans and children deprived of parental care and their 
adoption in Zakarpattia oblast. The data obtained in the 
dynamics of 2010-2018 are shown in the Table ІІ.

For the period 2010-2018, the number of orphans and 
children deprived of parental care in the region decreased 
by 201 to 2125, which is 0.73% of the total amount of 
children living in the region. The share of adopted children 
decreased from 5.2% to 5.0% and in 2018 amounted to 
107 children.

The analysis of the dynamics of the number of persons 
with special needs in Zakarpattia oblast for the period 
2010-2019 showed an increase in the number of persons 
with disabilities by 27% with their number 75415 persons, 
with a tendency to decrease the number of orphans and 
children deprived of parental care with the number of 6826 

children with disabilities and 2,125 orphans and children 
deprived of parental care. 

This requires improving the system of social and medical 
care for persons with special needs for adults with the for-
mation of a system of provision of services in accordance 
with the actual needs of the population with the maximum 
approximation of the service to the place of residence of 
the client with the maximum use of opportunities of the 
united territorial communities. 

Care and upbringing of children should be carried out 
in a family-friendly environment, providing conditions for 
living close to family conditions (food, clothing, footwear, 
hard and soft equipment, housekeeping, leisure activities, 
etc.), developing and maintaining self-care skills , house-
hold skills necessary for the organization of independent 
life; education and development of individual abilities, 

Fig. 1. Number of children with disabilities, in Zakarpattia oblast, 2010-2018.

Table І. Number of persons with disabilities, Zakarpattia oblast (2010-2019).

Year Total
Group I Group II Group III

abs % abs % abs %

2010 63078 6114 9,7 24581 38,9 27093 51,4

2015 71930 6274 8,7 22160 30,8 37403 60,5

2016 72334 6189 8,6 21557 29,8 38303 61,6

2017 73197 6119 8,4 21152 28,9 39458 62,7

2018 74206 6101 8,2 20873 28,1 40557 63,7

2019 75415 6054 8,0 20556 27,3 41979 64,7

2019 to 2010 +12337 -60 -1,7 -4025 -11,6 +14886 +13,3

Table ІІ. Statistical data on orphans and children deprived of parental care and their adoption, Zakarpattia oblast (2010-2018).
Indicator 2010 2015 2016 2017 2018 2018 to 2010

The total number of orphans 
and children deprived of parental care 2326 2301 2261 2216 2125 -201

Number of children adopted during a year (abs) 120 106 99 87 107 -13

Percentage of children adopted during a year (%) 5,2 4,6 4,4 3,9 5,0 -0,2



DYNAMICS OF THE NUMBER OF PERSONS WITH SPECIAL NEEDS LIVING IN ZAKARPATTIA OBLAST, UKRAINE

1263

assistance in obtaining educational, medical, rehabilitation 
and social services in appropriate institutions.

CONCLUSIONS
The growth of the number of persons with special needs 
in Transcarpathian region and directly of the persons with 
disabilities with the tendency to reduce the number of or-
phans and children deprived of parental care is established.  
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INTRODUCTION 
Saliva – the main fluid, the biological environment of the 
oral cavity, produced by many salivary glands, performs 
crucial role in maintaining the structural and functional 
balance in the oral cavity [1, 2]. Oral fluid is actively 
involved in local immune responses, trophic processes, 
protection against bacterial infections, digestion, en-
docrine regulation, maintaining physiochemical oral 
homeostasis.

Some studies [3, 4, 5] indicate that maintenance of the 
oral cavity homeostasis is ensured by quantitative and 
qualitative balance of the oral fluid components, which 
depends on the body general condition, the functional 
usefulness of the salivary glands, the hygienic state of the 
oral cavity and physiochemical characteristics of saliva. 
Many studies have convincingly proven that saliva is an 
indicator of the health and morbidity of not only the oral 
cavity, but also the whole body.

“Xerostomia” defined by Hutchinson in 1889 as a condi-
tion, caused by dry mouth. Bivona P.L. in 1998 described 
xerostomia as “a personal feeling in the oral cavity on the 
background of hyposalivation” [6]. Denisov A.B. (2003) 
defines xerostomia as a cumulative symptom of dryness 
in the oral cavity sensation associated with a change or 
cessation of the salivary glands secretion [7].

THE AIM
To develop and study methods for assessing the decrease 
in salivation at a dental appointment.

MATERIALS AND METHODS 
The clinical data of the patients who complained of dry 
mouth in 2018-2020 were analyzed. We formed an ob-
servation group of 185 people (61 men and 124 women).

Criteria for inclusion in the study: complaints about the 
presence of dryness in the oral cavity, the age of patients 
notyounger than 30 and not older than 75 years; voluntary 
consent of the patient to participate in the research program.

RESULTS AND DISCUSSION
The observation group was dominated by women (67%), 
less often by men (33%), mainly (72.5%) in the age groups 
of 50-59 years (46.6%) and 60-69 years (25.9%).

To assess the decrease in salivation in dental patients, 
we conducted an in-depth survey, clarified the nature 
of complaints of dry mouth, its duration during the day 
(constant, episodic, daytime, nightly, etc.), and collection 
of anamnestic data. Patient complaints were examined in 
chronological order: the onset of the first manifestations of 
the “dry mouth” symptomand the duration of its existence 
were revealed. Also we clarified whether complaints of dry 
mouth were symptoms of the disease. We clarified the pos-
sible causes that, according to the patient, contributed to 
the occurrence of dryness in the oral cavity. The causes of 
exacerbation (intensification) of dryness in the oral cavity 
were revealed. The nature of nutrition, the patient’s attitude 
to oral hygiene, the presence of occupational hazards, bad 
habits (smoking), allergic reactions, concomitant and 
transferred diseases were revealed.
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AT A DENTAL APPOINTMENT

DOI: 10.36740/WLek202006136 
 
Natalia A. Riabushko
UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

ABSTRACT
The aim: To develop and study the methods of assessing the decrease in salivation during a dental appointment. 
Materials and methods: We formed an observation group of 185 people (61 men and 124 women), which complained of dry mouth. 
Results: According to the results of the survey, we found that 10.3% (19 patients) had moderate xerostomia and 89.7% (166 patients) had pronounced xerostomia. In 179 
patients (96.8%) with complaints of dry mouth and with a subjective assessment as pronounced xerostomia, salivation rate was, on average, 0.08 ± 0.01 ml/min. That was 
reliably objectified by laboratory indicator of hyposalivation – less than 0.1 ml/min. 
Conclusions: In our studies, we proved a direct relationship between patient complaints of dry mouth and laboratory-confirmed data. This makes it possible for a stomatologistto 
quickly identify this pathology, analyze it and choose the right treatment tactic during clinical appointment.
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To do this, we developed a table that consists of 10 state-
ments, each of which has three possible answers (no, this is 
not so; sometimes; right), which the patient gives himself 
with the guidance of a dentist. Also, for the diagnosis and 
detection of dryness in the oral cavity, we carried out an 
in-depth analysis of the patient’s complaints: the dura-
tion of dryness during the day (constant, episodic, night, 
etc.). Patient complaints were examined in chronological 
order: they showed the onset of the first manifestations 
and their duration. We determined the possible derivative 
causes that, according to the patient, caused the disease 
of the oral mucosa and the symptoms of dry mouth. The 
causes of exacerbation of xerostomia were shown, special 
attention was paid to a combination of complaints with a 
feeling of pain, burning and numbness of the oral mucosa. 
Attention was paid to the indirect detection of dryness in 
the cavity: a feeling of dryness during excitement, sleep, 
prolonged conversation, the inability to eat food without 
drinking water, the need for drinking water at night due 
to dryness in the oral cavity. Data were entered into the 
patient’s questionnaire.

After analyzing the questionnaires that the patients 
werefilling out, we found that most patients noted dry 
mouth in the morning – 100% (185 patients) and a dry 
mouth throughout the day – 97.8% (181 patients), and 174 
respondents indicated that they drink water with food to 
facilitate swallowing and the fact that they have discom-
fort when chewing solid food. 89.5% patients noted the 
frequent need for water intake due to nighttime oral cavity 
dryness, and also complained of dry lips.

In the category of answers according to the “sometimes” 
criterion, complaints of discomfort during a conversation, 
due to dryness in the oral cavity and the need to wake up at 
night to drink water dominated. 30.8% (57 patients) gave 
negative answers (the category “not, this is not so”) to the 
question that they constantly use lollipops or chewing gum 
to reduce dryness in the oral cavity.

 To evaluate the results, we calculated the scores in pa-
tients with complaints of dryness in the cavity and found 
that 10.3% (19 patients) had moderate xerostomia and 
89.7% (166 patients) had pronounced xerostomia.

The second stage to confirm the subjective sensations 
of the patient is an objective examination. During its 
implementation, attention was focused on the clinical 
assessment of dry mouth and the condition of the oral 
mucosa. To confirm the data of an objective examination, 
we determined the secretory function by the rate of saliva-
tion flow (speed of salivation of unstimulated oral fluid), 
estimating the volume obtained per unit time. Given that 
during the day, the flow of saliva may vary significantly, 
the collection of oral fluid was performed in the clinic 
from 9.00 to 10.00.

The oral fluid was collected according to the Navazesh 
technique, in which the oral fluid was collected on an 
empty stomach by draining it into a measuring cup for 5 
minutes. 2 hours before the start of the procedure, patients 
were advised to refrain from chewing gum, drinking any 
food and drink other than water. To obtain reliable results, 

patients are advised, if possible, not to use drugs for 6-8 
hours before the start of the examination.

The salivation rate was determined by the ratio of the 
obtained volume of oral fluid (ml) to the regulated time 
(5 min) for which it was obtained (normal – 0.12-0.16 ml/
min). The presence of hyposalivation in patients is fixed at 
a salivation rate of less than 0.10 ml/min.

In 179 patients (96.8%) with complaints of dry mouth 
and with a subjective assessment as pronounced xerosto-
mia, salivation rate was, on average, 0.08 ± 0.01 ml/min. 
That was reliably objectified by laboratory indicator of 
hyposalivation – less than 0.1 ml/min.

At the dentist’s appointment, patients very often com-
plain of dry mouth and its consequences. At the same time, 
we see a catastrophically small number of publications 
on xerostomia and hyposalivation. In our opinion, this 
indicates an underestimation of the problem.

CONCLUSIONS
In our studies, we proved a direct relationship between patient 
complaints of dry mouth and laboratory-confirmed data. 
This makes it possible for a dentist at a clinical appointment to 
quickly identify this pathology, analyze and choose the right 
treatment tactic.
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INTRODUCTION
According to last updated of International Society for the 
Study of Vascular Anomalies (ISSVA) classification for vas-
cular anomalies (2018), infantile hemangiomas has three 
patterns – focal, multifocal, and segmental [1]. ’‘Segmental’’ 
was defined as a hemangioma with plaque-like morphol-
ogy, showing linear and/or geographic patterning over a 
specific cutaneous territory [2]. This type of hemangioma 
can associate with PHACES syndrome which is an acronym 
of Posterior fossa malformations, Hemangioma of the cer-
vicofacial region, Arterial anomalies, Cardiac anomalies, 
Eye anomalies, and Sternal or abdominal clefting. It was 
first described in 1996 by Frieden and colleagues [3] and 
named PHACE syndrome. Two years later, Boulinguez et 
all changed the acronym to PHACES syndrome by adding 
sternal defects (S) [4].

Segmental hemangioma is the hallmark feature and is 
usually what leads the provider to consider a diagnosis 
of PHACE syndrome. Until 1996, cases of these complex 
abnormalities were described using a variety of acronyms: 
CHVD syndrome (“cutaneous hemangioma and vascular 
disorders”), ocular-cerebral-acral syndrome, 3C syndrome 
(cerebral hypoplasia, cavernous hemangioma, and coarc-
tation of aorta), etc. Introduction of unified terminology 

and the multidisciplinary approach is the best option in di-
agnosis and treatment of patients with PHACE syndrome, 
as different organs and systems are affected, and there is a 
need for different methods of treatment.

THE AIM
The aim of the study is to determine the risk factors of as-
sociation of sternal cleft and segmental facial hemangiomas 
in children with PHACES syndrome, evaluation of effec-
tiveness and safety of conservative and surgical treatment. 

MATERIALS AND METHODS
Retrospective analysis of clinical cases of 32 children with 
infantile facial hemangioma and 19 children with sternal 
cleft for the period January 1990 – March 2018 was per-
formed. Including criteria were the diameter of hemangi-
oma more than 5 cm, diagnosis and treatment in a single 
hospital, age less than 6 month, the follow-up period more 
than 10 month. All children were investigated concerning 
the study protocol considering Metry 2009 criteria [5] of 
PHACES syndrome. Frontotemporal segment (S1) includes 
the lateral part of the forehead, the lateral frontal and the 

STERNAL CLEFT AND SEGMENTAL FACIAL HEMANGIOMAS  
IN CHILDREN WITH PHACES SYNDROME: EFFECTIVENESS  
AND SAFETY OF CONSERVATIVE MANAGEMENT AND SURGICAL 
CORRECTION
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ABSTRACT
The aim is to determine the risk factors of sternal cleft and segmental facial hemangiomas association in children with PHACES syndrome.
Materials and methods: 32 inpatient children with segmental facial hemangiomas and 19 children with sternal cleft were investigated concerning the Metry criteria of 
PHACES syndrome.
Results: In 6 children PHACE syndrome was diagnosed. Patients with bilateral S3 hemangiomas (50%, 3/6) had airway involvement with respiratory disorders. Conservative 
treatment was propranolol monotherapy (66.7%, 4/6), or combination of prednisolone and propranolol (33.3%, 2/6). Duration of propranolol treatment in children with 
PHACES syndrome was on an average 24.25 ± 4.49 months exceeding the duration of propranolol therapy in children with isolated soft tissue lesions (p<0.05). Primary surgical 
treatment of sternal cleft performed in children aged 2 (n=3) and 4 (n=1) months. The later period of surgery associated with the localization of hemangioma in the surgery 
region. Primary repair of sternal cleft was completed successfully in all cases; partial resection of the thymus made closure easier.
Conclusions: Primary surgical correction of a sternal cleft performed in young children provides good results. Partial resection of the thymus prevents respiratory and cardiovascular 
complications. Preoperative propranolol treatment averts the hemorrhagic complications in children with hemangiomas in surgical region.

	� KEY WORDS: PHACES syndrome, segmental hemangioma, propranolol, sternal cleft
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anterior temporal portions of the scalp. Maxillary segment 
(S2) involves the upper part of the cheek and the upper 
lip. Mandibular segment (S3) applies to the preauricular 
region, mandible, chin, and lower lip. Clinical evaluations, 
including photographs, ultrasound investigation with a 
linear transducer in gray scale mode, color Doppler scan 
and partially in Doppler mode were used to document 
clinical characteristics of hemangioma concerning its 
different stages of growth.  Mapping of segment location 
was performed in all cases using pre-defined segments 
which have been reported by Haggstrom et al. [6]. The 
next investigations included computed tomography (CT), 
both native and intravenous enhanced; brain magnetic 
resonance imaging (MRI), cardiologic evaluation (elec-
trocardiogram and echocardiography), neurological, and 
ophthalmological investigation. Statistical analysis was 
conducted using IBM SPSS Statistics Base (version 22). 
A value of p<0.05 was considered statistically significant. 
Quantitative data are expressed as mean and with 95% 
confidence interval (CI).

All studies were carried out in accordance with World 
Medical Association Declaration of Helsinki Ethical Prin-
ciples for Medical Research Involving Human Subjects. 
It has been complied with the principle of privacy and 
respectfulness for the child’s as an individual incapable of 
self-defense. The study was approved by Ethics Commit-
tee of Bogomolets National Medical University (protocol 
No 11, 23/02/2016). All parents/ guardians have signed a 
written informed consent form.

RESULTS
Based on analysis of this study results, 6 of 32 children 
(18.75%) with cervicofacial hemangiomas and 4 children 
of 19 with sternal cleft (21.05%) met criteria for PHACE 
syndrome. A diagnosis of PHACE syndrome requires the 

presence of a face segmental hemangioma in addition 
to one big or more than two small criteria which are 
recognized as congenital structural defects of the brain, 
cerebrovasculature, cardiovasculature, eye, or sternum, or 
a supraumbilical raphe [7]. Congenital anomalies related 
to PHACES syndrome specific to each of our patients are 
described in table І. 

All patients were girls. Bilateral segment 3 hemangioma 
was the most common, occurring in 3 patients (50%). Two 
(33.3%) had involvement of multiple segments, and one 
has left-sided S1 lesion (Fig. 1). 

All patients with bilateral S3 involvement had subglottic 
and mediastinal hemangiomas with respiratory disorders. 
Stridor occurred in two patients in age of 10 and 12 weeks, 
other patient had resistant to antibacterial treatment dry 
cough. Other complications of hemangioma were ulcer-
ations (n=4), and visual axis obstruction due to upper 
eyelid lesion (n=1). 

Except hemangiomas, patients had the next criteria of 
PHACE syndrome: posterior fossa malformations (variants 
of Dandy-Walker malformation) (n=2), coarctation of the 
aorta (n=2), right-sided aortic arch (n=1), supraumbilical 
raphe (n=1), and four children (66.7%) had superior ster-
nal cleft (Fig. 1, 2). All patients were treated with systemic 
therapies, including propranolol monotherapy (66.7%, 
4/6), and oral prednisolone plus propranolol (33.3%, 2/6). 
Oral prednisolon was used in two patients with tracheal 
and mediastinal hemangioma and severe stridor as first 
line therapy before propranolol dose selection. Medical 
treatment was effective and we avoided tracheostomy in 
patients with airway obstruction. Oral administration of 
propranolol was started at 1 mg/kg/day or 0.5 mg/kg/day 
in children weighing less than 2500 g and was gradually 
increased to 2 mg/kg/day without any adverse reactions. 
For patient safety, treatment was started in the hospital with 
monitoring of blood pressure, heart rate (before and one 

Table І. Clinical characteristics of 6 children with PHACES syndrome

No Hemangiomas 
topography 

Airway 
involvement

Brain 
abnormalities

Aortic and cardiac 
abnormalities Midline defects Treatment Follow-up 

(month)

1. S2,3 left side No Dandy-Walker 
anomaly

Coarctation  
of the aorta,  

left side aortic arch
No 

Propranolol, 
cardio 

surgery
38

2. S3 bilateral Yes Dandy-Walker 
anomaly Sternal cleft Prednisolon, 

propranolol 33

3. S1, S2 right side, 
S3 bilateral Yes No No Sternal cleft

Prednisolon, 
propranolol, 

surgery
25

4. S3 bilateral Yes No No
Sternal cleft, 

supraumbilical 
raphe

Propranolol, 
surgery 24

5. S1 bilateral No No Coarctation  
of the aorta No

Propranolol, 
cardio 

surgery
15

6. S1 left side No No Coarctation  
of the aorta Sternal cleft Propranolol, 

surgery 10
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hour after taking the medication), determination of blood 
glucose once a day for 3-5 days during hospital staying. 
Patients with PHACE syndrome have the high risk of pe-
diatric arterial ischemic stroke described first by Burrows 
et al. in 1998 [8] so neurological investigation is important. 

During inpatient care, mothers were trained in identify 
the adherence to medication, which also included inform-
ing them of alarming symptoms that may indicate compli-
cations of therapy, as well as signs of stroke. Propranolol 
was continued on an outpatient period at a defined dose. 
All children were assigned to one-month outpatient ex-
aminations. Duration of propranolol treatment in children 
with PHACE syndrome ranged from 18 to 36 months, with 
an average (24.25 ± 8.49) months exceeding the duration of 
propranolol therapy in children with isolated soft tissue in-
fantile hemangiomas, lasted (8.81 ± 3.20) months (p<0.05).

Five children (83.3%) with PHACE syndrome needed 
the surgery. There were two cases of cardiovascular malfor-
mations and four cases of sternal cleft. Two patients were 
operated in specialized cardiosurgery hospital. Patients 
with sternal clefts were treated in general pediatric hospital. 
We prefer early operation to achieve the primary closure. 
Two children were treated surgically at the age 2 month 
and one child aged 4 month. The later period of surgical 
correction for this patient is associated with the localization 
of hemangioma in the surgery region (Fig.2 a, b). 

Preoperative administration of propranolol during two 
month was effective in decreasing the size of hemangioma, 
leading to the non-complicated surgical intervention. In 
one case sternal cleft correction was performed as simul-
taneous operation with surgery of coarctation of the aorta.

For surgery, all the patients were placed in a supine 
position, a midline skin incision was made and the defect 
and intact lower end of the sternum was exposed. Sternal 
bars were dissected from underlying intrathoracic fascia, 
parietal pleura, and pericardium. The sternal bars were cut 
transversely at the site of their join just above the costal 
arch. We usually perform a partial resection of the thymus 
to make closure easier. The sternal bars were approximated 
on the midline to complete restoration of the sternum by 
non-absorbable sutures. Follow-up period ranged from 10 

Fig. 3. a-d Patient with S3 bilateral hemangioma, subglotic hemangioma with 
stridor, sternal cleft, and supraumbilical raphe. Picture before treatment (a). 
CT with intravenous enhanced (b). CT: 3D reconstruction shows the extension 
of hemangioma (c). Picture after treatment; 3 years old (d). 

Fig. 1. One month patient with S1 (frontotemporal) right side hemangioma 
and sternal cleft 

Fig. 2. a-b. Patient with PHACES syndrome, S1,2,3 segmental hemangiomas 
and hemangioma in sternal region. Picture before treatment, 2 month old 
(a). Picture after two month prednisolone treatment (b). 

ba
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months to 3 years, with an average (24.17 ± 10.53) months. 
Primary repair of sternal cleft was completed successfully 
in all patients with PHACES syndrome, without any car-
diovascular or respiratory impairment (Fig.3 a, b, c, d).

DISCUSSION 
In one study PHACE patients represented 2.3% of all 
children with hemangiomas, and approximately 20% of 
those with segmental hemangiomas of the face [9]. Airway 
hemangiomas can be a life-threatening complication of 
PHACE syndrome with described frequency from 52% 
[10] to 82% [9], it also characterized by a long duration 
of symptom persistence, from 13 to 76 months. In our 
study, respiratory tract involvement with impaired of their 
patency was diagnosed in 50% of children with PHACE 
syndrome. All children had S3 bilateral segmental heman-
gioma. Given the high rates of airways involvement, we 
recommend performing CT in all patients with segmental 
facial hemangiomas.

Following the first report in 2008, the non-selective 
beta-blocker propranolol was used as a first-line therapy 
for the treatment of “problematic” hemangiomas [11]. 
The method is effective and safe, but there are some cave-
ats to prescribing propranolol in children with PHACES 
syndrome. Metry et al. published results of treatment of 
32 patients with PHACE syndrome and arterial abnor-
malities, in 7 patients the authors observed a high risk 
of ischemic stroke [12]. Siegel et al. described possible 
mechanisms of cerebrovascular accident in patients with 
PHACES syndrome. It may be artery-to-artery embolisms, 
in which a thrombus forms in a stenotic or dysplastic 
cervical or cerebral artery, ischemia from reduced blood 
flow and inadequate cerebral perfusion, cardioembolisms 
due to structural abnormalities of the heart or proximal 
aorta [13]. There is a hypothesis that propranolol could 
increase the hemodynamic risks associated with an other-
wise asymptomatic cerebral arteriopathy, in the worst case 
causing watershed infarct [12]. Fortunately, ischemic stroke 
is extremely rare complication of PHACE syndrome, and 
main efforts have focused on identifying which patients 
are at greatest risk. More than 50% patients with PHAC-
ES syndrome need the surgery. Perioperative stress is a 
potential risk factor for strokes and seizures in patients 
with cerebrovascular and cardiac or aortic arch anomalies 
often occur in the same patients. It is essential to examine 
cerebral abnormalities, to check the glucose tolerance and 
electrolyte balance, performer the cardiological examina-
tion before starting propranolol in this category of patients. 

Monitoring of patients with PHACE syndrome has been 
going on for over 20 years, new publications are emerg-
ing, and so-called “big” signs of the syndrome include 
pathological conditions that are not in the acronym. One 
of the major associate malformations that require surgical 
correction is sternal cleft [4]. This is a rare developmental 
pathology characterized by complete or partial defect of 
the chest bone and is the result of impaired fusion of the 
sternal plates during embryogenesis. In 1985 Kaplan LC et 

al hypothesized that a premature rupture of a chorionic or 
yolk sac during lowering of the heart causes damage to the 
mesodermal structures, which prevents midline fusion of 
the developing chest wall and cause the sternal cleft [14]. 
Involvement of skin tissues in this process of mesodermal 
injury has been suggested as an explanation for the associ-
ation of hemangiomas and sternal cleft [15]. The disease is 
usually asymptomatic, but incomplete anterior wall of the 
chest skeleton is the cause of the paradoxical movement 
of this part of the chest with possible respiratory and car-
diovascular disorders. Surgery is the treatment of choice. 
Although pathology is rare and publications are usually 
clinical cases, the authors claim that early correction is 
the best option. It allows easy approximation of bars and 
defect closure due to the chest’s flexibility with a lesser 
risk of cardiac compression and respiratory distress [16].

CONCLUSIONS
Children with S3 segmental face hemangiomas have high 
risk of airway involvement. Primary surgical correction of 
a sternal cleft performed in young children provides good 
results. Partial resection of the thymus averts respiratory 
and cardiovascular complications. Preoperative propran-
olol treatment of hemangiomas prevents the hemorrhagic 
complications in children with hemangiomas in surgical 
region.
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INTRODUCTION
The current situation in the eastern regions of Ukraine 
constantly requires from our state resources – both mate-
rial and human. An increasing number of Ukrainians are 
forced to take up arms in order to protect their homeland 
and promote a peaceful situation [1, 2]. Despite all measures 
taken by the government of the country and the world 
community (Minsk negotiations, sanctions and restrictions 
on the aggressor and other measures), the armed conflict 
continues and constantly leads to human casualties among 
Ukrainian civilians and military men [3]. It should be noted 
that in addition to irreversible human losses, there is a large 
amount of financial, social and psychological damage to 
military personnel who take part in the defense of the state 
[4, 5]. The problem of restoration and preservation of health, 
as well as of working capacity of the persons who have faced 
military actions in Ukraine is very urgent today [6, 7, 8, 9].

The basic concepts of rehabilitation, developed by WHO 
experts, focus on a system of measures aimed at the quick-
est and most complete restoration of a patient’s physical, 
psychological and social status in order to actively integrate 
the patient into society with a view to achieving possible 
social and economic independence for him. In the condi-
tions of constant increase of the number of participants of 

hostilities, conducting a complex of measures for rehabili-
tation treatment and further social integration of veterans 
of the anti-terrorist operation in the society is one of the 
priority directions of the social policy of the state [10, 11].

THE AIM
The aim of our study was to investigate the mechanisms 
of rehabilitation, primarily medical, of participants in the 
armed conflict in the eastern regions of Ukraine (anti-ter-
rorist operation/Joint Forces operation).

MATERIALS AND METHODS
Standard statistical methods were used to accomplish these 
tasks – bibliosemantic and content analysis methods.

REVIEW AND DISCUSSION
The issue of obtaining the status of a participant in the 
anti-terrorist operation. It is the responsibility of the state 
and the government to provide of social protection of 
the members of the anti-terrorist operation (Joint Forces 
operation(JFO)) and they do it [12, 13]. 
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According to 6th Article of the Law of Ukraine “On the 
Status of War Veterans, Guarantees of their Social Protec-
tion” [14], military personnel (reservists, conscripts) and 
workers of military formations of Ukraine, who defended 
the independence, sovereignty and territorial integrity of 
Ukraine and participated directly in anti-terrorist oper-
ation (ATO), ensuring its carrying out, being directly in 
areas of carrying out the ATO, and also employees of the 
enterprises, establishments and the organizations which 
were involved and participated directly in ATO in areas 
of its implementation.

Procedure for granting and denying the status of a par-
ticipant of hostilities to persons who defended the inde-
pendence, sovereignty and territorial integrity of Ukraine 
and participated directly in the anti-terrorist operation, 
ensuring its realization or in the implementation of nation-
al security and defense measures, repulsion and restraint 
of armed aggression of the Russian Federation in Donetsk 
and Lugansk regions, ensuring their implementation was 

approved by the Cabinet of Ministers of Ukraine of August 
20, 2014 № 413. The legislative changes from February 19, 
2020 to this Resolution were introduced the procedure for 
obtaining of this status by volunteers who participated 
directly in the ATO/JFO. [15, 16].

Rehabilitation and readaptation of participants of АТО/
JFO. The Decree of the Cabinet of Ministers of Ukraine of 
December 5, 2018 №1021 approved the State target pro-
gram for medical, physical rehabilitation and psychosocial 
re-adaptation of the victims of the Revolution of Dignity, 
participants of the anti-terrorist operation and persons who 
participated in the implementation of national security and 
defense measures, curbing the armed aggression of the 
Russian Federation in Donetsk and Luhansk regions, en-
suring their implementation, for the period up to 2023 [17].

Complex rehabilitation of disabled military personnel 
and combatants (ATO/JFO participants) provides for 
statutory guarantees and aspects of rehabilitation and 
adaptation, including: medical rehabilitation; prosthetics 
and orthotics, provision of technical means of rehabili-
tation; psychological rehabilitation; social rehabilitation; 
vocational rehabilitation [14, 18, 19]. 

A generic algorithm for determining need and providing 
rehabilitation assistance is presented in Figure 1.

After counseling, the individual needs of each demobi-
lized soldier are determined, and a plan and a clear program 
of rehabilitation activities are developed accordingly.

At the level of a military specialist, the task is to identify 
military personnel who have a morbid mental reaction 
and refer them to health care facilities. Particular attention 
is paid to the diagnosis of acute reactions to stress, the 
detection of signs of physical and mental fatigue, severe 
asthenisation, mental maladaptation and the like. It is 
obligatory to carry out specialized individual psychological 
counseling on problems of alcohol and drug abuse, asocial 
behavior, problems in acute psychological crises, etc [20].

Speaking about social problems, it is established that 
different types of trainings – specialized, professional, com-
municative, social and psychological, etc. are very effective 

Fig. 1. Scheme of determining the need of the ATO/JFO participant in the 
rehabilitation program.

Fig. 2. The types of 
medical rehabilitation.



Vyacheslav М. Zhdan, Oleksandr D. Havlovskyi 

1274

in the development of the rehabilitation complex. When 
conducting such activities, social services professionals 
should pay attention to the creation of a clear algorithm 
for structural elements, focusing on adaptive issues with 
emphasis on specific features, principles and rules, a set of 
methods and techniques. Family therapy, which provides 
individual and family counseling as well as group psycho-
therapy separately with military personnel and separately 
with their family members, aimed at correction of inter-
personal relationships in family and family relations, is 
very important and valuable for effective rehabilitation of 
the participants of the fighting [21, 22].

Events in the area of anti-terrorist operation have a 
strong impact on the mental and, often, physical health of 
its participants. Analyzing the causes that lead to the loss 
of health and the need for rehabilitation measures, we can 
say that the main part consists of various post-traumatic 
conditions and disorders: traumas, injuries, as well as 
psychological disorders (post-traumatic stress disorder, 
psychological disorders, etc.). It should also be noted that 
in addition to post-traumatic health loss, often persistent 
health loss (disability) is caused by various infectious and 
parasitic diseases, as well as by various conditions of the 
therapeutic profile: pathology of blood and hematopoi-
etic organs, endocrine disorders, diseases of the nervous 
system, the eye and its appendix, the ear and the mastoid 

process, the circulatory system, the respiratory system, the 
digestive system, the genitourinary system [24].

Based on the above, it should be noted that along with so-
ciological and psychological rehabilitation special attention 
should be paid to the organization of medical rehabilita-
tion. Medical rehabilitation is a system of curative measures 
aimed at restoring impaired or lost functions of the body 
of the person, to identify and activate the compensatory 
capacity of the body in order to provide conditions for the 
person to return to normal life, to prevent complications 
and relapses of the disease.

The importance of medical rehabilitation for armed 
conflict participants was underlined by Presidential Decree 
No.150 of March 18, 2015, which required that steps be 
taken to introduce a mandatory medical examination of 
the health status of demobilized anti-terrorist operation 
participants [25]. The Cabinet of Ministers issued the Order 
“On Approval of the Plan of Measures for Medical, Psycho-
logical, Professional Rehabilitation and Social Adaptation 
of the Participants of the Anti-Terrorist Operation” No. 
359-r dated 31.03.15, which provides for mandatory medi-
cal examination of military personnel after participating in 
the ATO [26]. According to Article 35-5 of the legislation 
of Ukraine on health it is determined that medical reha-
bilitation assistance is provided only after recognition of a 
person with a disability in accordance with the established 
legislation and is carried out according to medical indica-
tions in a certain order and ensures the formation of state 
health policy [27].

To improve the mechanism of medical rehabilitation 
and increase its efficiency in Ukraine, a plan of measures 
for implementation of the International Classification of 
Functioning was developed and implemented, as well as the 
qualification characteristics of most specialists of rehabil-
itation: physician of physical and rehabilitation medicine, 
physical therapist, ergotherapist, assistant therapist. The 
Ministry of Health of Ukraine has drafted the Concept 
of Reform of the Medical and Social Expertise, which is 
changing the approach to disability – medical rehabilitation 
services should start from the moment of a health problem, 
and not only after establishing the disability status. This 
approach should increase the level of recovery of body 
functions to the maximum possible level of recovery. Med-
ical rehabilitation is included in the program of medical 
guarantees in accordance with the Law of Ukraine on “On 
State Financial Guarantees of Public Health Services” [19].

It should be noted that medical rehabilitation is a 
heterogeneous concept and has different directions and 
approaches in its structure (Fig. 2). 

The process of medical rehabilitation involves the forma-
tion of multidisciplinary rehabilitation teams that, working 
mainly within the framework of evidence-based rehabilita-
tion, will focus not only on the treatment and elimination 
of the disease by all possible traditional medical methods, 
but also on the elimination of activity limitations due to 
that disease or injury.

Generally, a medical rehabilitation scheme for demobi-
lized soldiers returning from the ATO/JFO Area involves 

Fig. 3. The scheme of choice of the rehabilitation program.
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conducting a comprehensive medical examination, fol-
lowed by the establishment of a diagnosis, followed by the 
provision of appropriate medical care, the results of which 
determined the rehabilitation mechanisms (Fig.3).

The following rehabilitation periods are identified in the 
planning of rehabilitation activities:
•	� stabilization period – focused on stopping the progres-

sion of the damaging agents and stopping the deterio-
ration of body functions;

•	� mobilization period – efforts focus on restoring the 
functional state of the organism or on empowerment 
in the altered state of damage;

•	� supporting period – consolidation of the results 
achieved in the previous stages and prevention of their 
reverse development.

The leading methods of medical rehabilitation are rehabili-
tation therapy and surgery with subsequent (if it necessary) 
prosthetics. Restorative therapy is carried out, first of all, 
with the help of standard medicament treatment.

In carrying out of medical rehabilitation, the following 
tasks are put to specialists:
•	 restoration of health status;
•	 elimination of pathological process;
•	 prevention of complications and recurrences;
•	� restoration or, if impossible, partial or full compensa-

tion of lost functions;
•	� adaptation to household and professional production 

loads;
•	� prevention of permanent disability (early onset) or 

worsening of the already established degree of disability. 
[28]

Specialists in medical rehabilitation: physicians, physical 
therapists, ergotherapists, traumatologists, neuropathol-
ogists, surgeons or other specialists (depending on the 
nature of the diseases of the persons to be rehabilitated), 
nurses [29].

In medical rehabilitation various and unequal means 
are used in different stages. The complex of rehabilitation 
therapy includes various medical treatment, various types 
of hardware physiotherapy, hydrotherapy, climatotherapy, 
physical therapy, mechanotherapy, therapeutic massage, 
ergo and kinesitherapy, psychotherapy and psychological 
correction, diet therapy, non-traditional therapy, diet ther-
apy , phytotherapy, etc.), speech correction, occupational 
therapy, rehabilitation mode [30].

Medical rehabilitation usually begins with active treat-
ment, which is dominated by pathogenetic drug therapy 
or surgical treatment aimed at eliminating or reducing the 
activity of the pathological process.

Standard drug treatment is gradually being replaced 
by supportive pharmacotherapy and various non-drug 
therapies. The role of non-drug rehabilitation is gradually 
increasing in the next stages of rehabilitation and is in-
tended to accelerate recovery, achieve long-term remission, 
restore disability, prevent disability and return the patient 
to society (Fig. 4). 

Medical rehabilitation can be carried out according to 
the appropriate rehabilitation programs (Fig. 4) according 

to which treatment regimen is selected. The most common 
non-medication remedies are adherence to the appropriate 
regimen. Guard mode, which involves depriving the patient 
of excessive mental and physical activity. In hospitals when 
undergoing treatment use: bed mode (severe and extended 
bed), semi-bed (within the ward) and free (general) regi-
mens. In sanatoriums and during outpatient clinic treat-
ment, patients are prescribed sparing, sparingly-training, 
training, and more recently – intensively training regimes.

Protocols on standardization of medical care for post-trau-
matic stress disorder (PTSD), approved by the Order of the 
Ministry of Health “On approval and implementation of 
medical and technological documents for standardization 
of medical care for post-traumatic stress disorder” No. 121 
of 23.02.16, which is the only document that is approved 
servicemen. However, the protocols regulate the highly 
specialized issue of PTSD and the provision of assistance to 

Fig. 4. Types of medical rehabilitation programs.

Fig. 5. Scheme (“road map”) of providing of medical assistance, reparative 
treatment and rehabilitation measures in health care facilities for ATO 
participants, incl. demobilized.
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military personnel in institutions subordinate to the Ministry 
of Health. The procedure for providing assistance with other 
diseases and disorders that may befall a person who has gone 
through combat has not yet been established by law [31].

Departments of health care of regional administrations 
have developed and implemented a “road map” of medical 
rehabilitation of servicemen, employees of the Armed Forces 
of Ukraine, National Guard, and other law enforcement agen-
cies that participated in the anti-terrorist operation (Fig. 5).

Based on this “roadmap” and based on medical history, 
analysis and instrumental findings, a doctor may recom-
mend medical, physical or psychological rehabilitation at a 
regional hospital or hospital in subordinate of the Ministry 
of Armed Forces of Ukraine  (there are 30 such institu-
tions in Ukraine). The decree of the Ministry of Defense 
of Ukraine No. 703 of 09.12.2015 approved the lists of 
medical indications and contraindications to sanatorium 
treatment and medical rehabilitation in the health resorts 
of the Armed Forces of Ukraine.

CONCLUSIONS
So, as can be seen from the conducted research, in Ukraine 
there is a legal regulation of the process of providing re-
habilitation assistance (social, psychological, medical) for 
the participants of armed conflict in the eastern regions 
of Ukraine (ATO / JFO). It should be noted separately 
that the organizational mechanisms for the provision of 
rehabilitation are constantly improving: introduction of the 
International Classification of Functioning, Restrictions 
of Life and Health and the International Classification of 
Functioning, Restrictions of Life and Health of Children 
and Adolescents in Ukraine introduced the qualification 
characteristics of rehabilitation specialists and rehabilita-
tion specialists , physical therapist, ergotherapist, physical 
therapist assistant, ergotherapist assistant.

It was also determined that despite the constant improve-
ment of the organizational and regulatory frameworks 
for the provision of rehabilitation, there is a problem of 
the lack of unified protocols for the provision of medical 
rehabilitation – there is only a protocol of measures for 
post-traumatic stress disorder.

Available and applicable the “road map” of providing of 
medical assistance, reparative treatment and rehabilitation 
measures in health care facilities for ATO participants.
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INTRODUCTION
The modern level of scientific and technical capabilities 
allows us to study electromagnetic phenomena in living 
systems. Registration and assessment of local electromag-
netic parameters of the human body became possible due 
to technological progress and they are constantly being 
improved [1,2]. However, the possibilities of using many 
of the techniques in clinical medicine have not been fully 
studied. Further study of this scientific direction is ex-
tremely important for medicine. Deepening knowledge 
about the role of electromagnetic phenomena in the hu-
man body determines the further way of understanding 
the organization and functioning of a living human body 
unambiguously. This causes science to understand the 
essence of the phenomena of biological life and health as 
objective states from the standpoint of evidence as well.

THE AIM
The aim of this publication is to substantiate a conceptual sys-
tem of views on the role of internal electromagnetic fields and 
the scientific feasibility of directing the possibility of their use 

as a diagnostic indicator in the examination of patients with 
Non-communicable diseases (NCDs) at the first and second 
levels of therapeutic care. This scientific direction is interdisci-
plinary and fundamentally new for internal diseases. Therefore, 
the statement of the problem is necessary for further research.

MATERIALS AND METHODS
The analysis of the presented data was carried out in the 
course of a search study of methods for the rapid assess-
ment of valeological status, beforenosological early diagno-
sis of NCDs, analysis of existing methods for studying the 
electromagnetic phenomena of the human body and it is 
a fragment of the initiative research project “Development 
of algorithms and technology for introducing a healthy 
lifestyle in patients with non-communicable diseases based 
on the study of psycho-emotional status” (State registration 
No. 0116U007798, UDC 613:616-052:159.942:616-03). 
Scientific work is carried out on the basis of the Ukrainian 
Medical Stomatological Academy (Ukraine, Poltava). The 
project manager is the Head of the Department of Inter-
nal Diseases and Emergency Medicine, prof., MD M.M. 
Potiazhenko. 

THE STUDY OF THE ELECTROMAGNETIC COMPONENT OF 
THE HUMAN BODY AS A DIAGNOSTIC INDICATOR IN THE 
EXAMINATION OF PATIENTS WITH NON-COMMUNICABLE 
DISEASES: PROBLEM STATEMENT

DOI: 10.36740/WLek202006139 
 
Ozar P. Mintser1, Valery V. Semenets2, Maksim М. Potiazhenko3, Peter М. Podpruzhnykov2, Ganna V. Nevoit3

1P.L.SHUPYK NATIONAL MEDICAL ACADEMY OF POSTGRADUATE EDUCATION, KYIV, UKRAINE
2 KHARKIV NATIONAL UNIVERSITY OF RADIO ELECTRONICS, KHARKIV, UKRAINE
3UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

ABSTRACT
The aim of the publication is to substantiate a conceptual system of views on the role of internal electromagnetic fields and the scientific feasibility of studying the direction 
of their possible use as a diagnostic indicator in the examination of patients with NCDs. 
Materials and methods: The of the presented data was carried out during a search study of methods for the rapid assessment of valeological status, prenosological early 
diagnosis of NCDs, analysis of existing methods for studying the electromagnetic phenomena of the human body.
Review: The authors systematized the existing technical capabilities and instrumental methods in the framework of systemic medicine. The article proposes a working 
classification of methods, justifies the choice of methods for further research.
Conclusions: 1) The study of the electromagnetic component of the human body as a diagnostic indicator in the examination of patients with NCDs is a relevant and promising 
scientific direction at the present stage. 2) Methods for assessing heart rate variability in a short recording, computerized hardware segmental diagnostics, a computerized digital 
study of Gas-discharge Electrophotonic Analysis, determination of the PBS-activity of body tissues were selected to further examine the value of their diagnostic parameters in 
examining patients with NCDs in the first and second levels of therapeutic care.

	� KEY WORDS: Non-Communicable Diseases, Heart Rate Variability

Wiad Lek. 2020;73(6):1279-1283

REVIEW ARTICLE 



Ozar P. Mintser et al. 

1280

Scientific work is carried out in conjunction with the fol-
lowing scientific institutions: 1) P.L.Shupyk National Medical 
Academy of Postgraduate Education (9, Dorogozhytska St., 
04112, Kiev, Ukraine), the cooperation coordinator is the 
Head of the Department of Medical Informatics, prof., DM 
Mintser O.P.; 2) Kharkiv National University of Radio Elec-
tronics (14, Pr. Nauki, 61166, Kharkiv, Ukraine), the coopera-
tion coordinator is Rector, MD in Technical Science Semenets 
V.V., the cooperation subcoordinator is Podpruzhnykov P.M.; 
3) V.T.Zaitseva State institution Institute of General and 
Emergency Surgery NAMS of Ukraine, (1, Balakirev Entrance, 
61166, Kharkiv, Ukraine), the cooperation coordinator is the 
Head of Integrated Programming and Emergency Surgery 
and Intellectual Property Protection Department, prof., MD 
Zamiatin P.N.; 4) National Technical University «Kharkiv 
Polytechnic Institute» (2, Kyrpychova Str., 61002, Kharkiv, 
Ukraine) the cooperation coordinator is the Head of the 
Department of Industrial and Biomedical Electronics, prof., 
DM in Technical Science Zhemerov G.G., the cooperation 
subcoordinator is prof., DM in Technical Science Schapov 
P.F. Joint research activities are carried out with Altimed LLC 
(13D, Anna Akhmatova St, 02068, Kiev, Ukraine) with the aim 
of conducting research aimed at increasing the effectiveness 
of measures to prevent and treat NCDs in Ukraine. The main 
basis for conducting clinical research is the Educational and 
practical Center of Biophotonics and Valeology (the Head of 
the center is DM Potiazhenko M.M., the Main investigator 
is the Associate Professor, Ph.D. Nevoit G.V.). It operates in 
stationary and mobile (using portable equipment) modes at 
the clinical bases of the Department of Internal Medicine and 
Emergency Medicine of the Ukrainian Medical Stomatologi-
cal Academy: Municipal enterprise Poltava Regional Clinical 
Medical Cardiovascular Center of the Poltava Regional Coun-
cil (Ukraine, 36039, Poltava region, Poltava, Makarenko St., 
1A), pulmonology department of the Municipal enterprise 
M.V. Sklifosovsky Poltava Regional Clinical Hospital Poltava 
Regional Council (Ukraine, 36011, Poltava, Shevchenko 
St., 23), therapeutic department of the Communal Enter-
prise 2nd City Clinical Hospital of the Poltava City Council 
(Ukraine, 36003, Poltava, Monastyrskaya St., 7A). The study 
was approved by the Ethics Committee of the Ukrainian 
Medical Stomatological Academy and is being carried out in 
compliance with the rules of the Helsinki Declaration of the 
World Medical Association on ethical principles for scientific 
and medical research, as amended (2000, as amended 2008), 
Universal Declaration on Bioethics and Human Rights (1997), 
Council Convention European Human Rights and Biomedi-
cine (1997). A study using advanced instrumental techniques 
for assessing electromagnetic phenomena will be carried 
out exclusively after the patient has signed an informational 
consent. All measures to ensure patient anonymity and ethical 
standards will be performed during the study.

REVIEW AND DISCUSSION
Formulation of the problem.

World science has accumulated a significant layer of 
fundamentally new fundamental knowledge about the 

role of electromagnetic phenomena in the functioning of 
the human body since the scientific discovery of electric-
ity and the phenomena of biomagnetism [3]. It has been 
established that electromagnetic phenomena form the 
fundamental basis for the occurrence of intermolecular 
processes in living systems, namely: – each living cell gen-
erates electromagnetic radiation/field of a high degree of 
coherence during metabolic processes [4-7]; – each living 
cell emits ultra- weak intensity biophotons without external 
stimulation, which is a manifestation of its electromagnetic 
activity [4,7-10]; – the rhythm of electromagnetic oscil-
lations is individual for each tissue structure of a living 
organism [4,6,11]; – electromagnetic radiation of all organ 
structures is ordered at the organism level and they form 
coherent electromagnetic waves [2,4,6]; – biophotons travel 
through a network of optical channels in the human body, 
these channels are described in the scientific literature 
under the name “primary vascular system” [2,6,11]; – the 
energy properties of a biological molecule are determined 
by its chemical composition, electronic structure, and wave 
functions of the state of electrons in its atoms [6,9]; – the 
vital activity of biomolecules in the cell is determined by 
the energetic functioning of the collectivized system of de-
localized π-electrons, therefore π-electrons are called “Life 
electrons”, and the way of converting solar energy with their 
participation in biological systems is called the “Electronic 
circuit of life” [9]; – a biomolecule is an “energy machine” 
that transforms the non-specific chemical energy of ad-
enosine triphosphate into electromagnetic energy vibra-
tions/quanta specific to a given molecule — Solitons, which 
are an elongated depolarization wave [6,11,12]; – almost all 
the energy consumed by the body is converted into solitons 
in the processes of functioning of the living; Solitons are 
transmitted mainly through biopolymer chains, supporting 
their structure, mechanical conformations, and chemical 
interactions [4,6,11,12]; – electromagnetic structuring of 
a water molecule into energy-intense crystalline fractal 
chains associated with a biopolymer by hydrogen bonds 
takes place in living systems, and they are able to provide 
the movement of energy quanta/Solitons without energy 
absorption [6,11,12]; – water chains of various biopolymers 
are closed to each other, forming a single system of elec-
tromagnetic bonds between each biomolecule of a cell and 
all cellular systems of the body, providing control of vital 
processes in cells by resonant absorption of energy quanta 
of control flows and causing the phenomenon of “life”; 
biophysically, the phenomenon of “life” is the existence 
of molecular-water systems supported by energy flows in 
the form of low-frequency electromagnetic field quanta 
(Solitons) [6,11,12] etc. Magnetocardiography and mag-
netoencephalography have gained practical application in 
world medicine along with electrographic methods (elec-
trocardiography, electroencephalography) at the present 
stage [8]. Such fundamental discoveries were made in the 
XXI century: – the phenomenon of Ultra-Weak Photons 
Emission has proved the constant emission of photons by 
living human tissues [2,6,7,10]; – The Piezobiosynthesis 
(PBS) is a new way of generating energy in living systems; 
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it filled the knowledge gap about the way of transforming 
mechanical energy into electrical energy [6,13]; Primo 
Vascular System (PVS) is a new anatomical structure of 
mammals, it is responsible for the transport and distribu-
tion of electromagnetic energy in the tissues of the body 
according to scientists [6,11]. All this new physical and 
biological knowledge needs to be integrated into medicine 
and they necessitate the rethinking of many paradigms of 
the pathogenesis of diseases.

Thus, medicine has a significant layer of fundamentally 
new scientific knowledge with a paradigm-transforming 
potential on the one hand, and it has a number of problems 
that have not been completely resolved in the diagnosis 
and treatment of Non-communicable diseases (NCDs) 
on the other hand. NCDs kill 41 million people each year, 
according to the World Health Organization. Of these, 
15 million people die before they reach old age. All this 
happens despite the success of pharmacotherapy, cardiac 
surgery, the popularization of a healthy lifestyle [3,14]. 
Solving the problem of NCDs is of great importance for 
Ukraine. Cardiovascular diseases are one of the main bio-
medical and social problems of Ukraine. They determine 
the indicators of loss of life potential of the country, and 
they are the cause of 67% of all deaths. This is the reason 
for more than 400,000 deaths annually and more than 1000 
people die on average daily from cardiovascular diseases 
in Ukraine [15]. Therefore, it is very important for the 
victory over NCDs to continue to work out all new scien-
tific discoveries, to consider all hypothetical possibilities 
for optimizing their diagnosis and treatment, integrating 
new knowledge of the fundamental study of the essence 
of pathology at the field level of metabolism from the per-
spective of systemic medicine. Our study of the historical 
aspect of the development of the methodology for assessing 
the bioelectric and biomagnetic fields of the human body 
[2] gave reason to believe that the development of this re-
search area can contribute to solving the problem of NCDs 
by optimizing diagnostics in the initial diagnosis and in 
the dynamic observation of patients during treatment. 
This necessitates the development of a fundamentally 
new magneto-electromagnetic concept of metabolism and 
quantum medicine in the future, and this may be the next 
stage in the development of medical knowledge. An anal-
ysis of the existing technical capabilities and instrumental 
methods of the current stage was carried out on the basis 
of this. Systematization and generalization of methods for 
studying electromagnetic phenomena from the perspective 
of systems medicine were made by us.

A working classification of methods for assessing the 
electromagnetic phenomena of the human body has been 
developed:

I. By the degree of implementation in practical medicine: 
1.1. Traditional methods are methods that have received 
wide practical application (for example, electrocardiogra-
phy, electromyography, heart rate variability, encephalogra-
phy, etc.). 1.2. Promising methods: 1.2.1. Actual promising 
methods are methods that have received full or local scien-
tific recognition, but they have limited implementation so 

far (for example, magnetocardiography, magnetoencepha-
lography, recording potentials from skin points and areas, 
bioluminescence, ultra-weak photon emission, etc.); 1.2.2. 
Hypothetically promising methods are methods whose 
clinical capabilities are still being studied (Gas-discharge 
Electrophotonic Analysis, PBS etc.). 

II. By registering the electromagnetic component: 2.1. 
methods examining the electrical component; 2.2. meth-
ods examining the magnetic component; 2.3. combined 
methods.

III. By the nature of the evaluation and data processing: 
the methods can be graphic, computerized, remote, in-
tended for home use by the patient, etc.

IV. By the volume of diagnostic data: 4.1. local methods 
– they give an electromagnetic characteristic of the data of 
individual organs (for example, magnetoencephalography, 
magnetocardiography, electrocardiography, etc.); 4.2. sys-
temic methods – they are able to give a holistic assessment 
of the functional state of the organism by organs and sys-
tems (for example, assessment of the functional state of the 
organism by heart rate variability, by a number of methods 
of frequency-wave diagnostics, etc.).

The classification of the diagnostic capabilities of meth-
ods for assessing electromagnetic phenomena remains a 
difficult methodological problem. The level of knowledge of 
the twentieth century made it possible to interpret certain 
electromagnetic parameters of the human body as symp-
toms of a particular disease only (for example, changes 
in the electrocardiogram – a symptom of heart disease, 
etc.). However, in our opinion, today scientific material 
regarding the role of electromagnetic phenomena in the 
human body allows many methods to have independent 
diagnostic value as screening methods for nosological 
and prenological diagnostics, assessment, overall charac-
teristics of the functioning of organs and systems, and the 
general valeological status of the body. Such techniques 
can become an independent additional diagnostic tool for 
a doctor provided that the hypothesis is confirmed and 
after the development of appropriate recommendations 
for their practical application.  Since the possibility of 
widespread application of the method and its accessibility 
to each doctor or local medical clinic is of the greatest 
practical interest, the economic criterion was taken into 
account when conducting a scientific search for methods 
of studying the electromagnetic phenomena of the human 
body with similar characteristics as well.

Electrocardiography with an assessment of heart rate vari-
ability and variability of the duration of the respiratory cycle 
of short records lasting 2-5 minutes were selected for further 
research from traditional methods as the most worthy of 
further study. The choice of methodology was due to its in-
creasing diagnostic value when interpreted in the framework 
of the new paradigm, namely [16]: 1) The modern definition 
defines the assessment of heart rate variability in a short record 
as a method for studying the current functional state of the 
body based on a qualitative and quantitative analysis of the 
variability of the RR-intervals of the electrocardiogram, due 
to the modulating effect of the autonomic nervous system and 
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humoral factors on the pacemaker activity of the sinus node of 
the heart for a specified period of time; 2) there is a possibility 
of using non-linear methods of analysis, such as “entropy”, 
“periodic oscillations”, “fractals”, “chaos”, “bifurcation”, etc.; 3) 
Now it has a refined understanding of the boundaries of the 
frequency ranges and the physiological essence of oscillations 
of a particular frequency, including the allocation of special 
high-frequency oscillations due to the electrical instability 
of the atrial pacemaker complex; 4) New functional tests 
and refined capabilities of some routine functional tests de-
veloped now; 5) t has the ability to be used in health-saving 
technologies (for example, assessing the current functional 
state, adaptive reserves of the body, assessing the level of 
health and physiological price of activity under the influence 
of a stress factor, planning and controlling physical activity, 
assessing the quality of life, environmental monitoring by the 
criterion of a person’s functional state, professional selection); 
6) It makes it possible to evaluate the sympatho-parasympa-
thetic balance and, to a certain extent, the patient’s humoral 
regulation system, this allows stratification of patients by the 
degree of risk of complications in a number of cardiovascu-
lar and endocrine diseases, to predict the presence and / or 
likelihood of development of pathological reflex reactions, 
to perform adequacy control ongoing drug therapy and 
evaluate the effectiveness of ongoing therapeutic measures. 
Magnetocardiography and magnetoencephalography were 
excluded due to the high cost of equipment and very limited 
availability for practical healthcare [8].

Presented promising methods may have diagnostic poten-
tial for use in therapeutic practice at the first and second levels 
of therapeutic care, namely: 1) Variants of frequency-wave 
instrumental techniques for a comprehensive assessment of 
electromagnetic data from biologically active points / areas 
of the body (for example, hardware segmental diagnostics); 
2) Gas-discharge Electrophotonic Analysis. The choice of 
these methods is due to the following: 1) Significant exper-
imental and clinical material has been accumulated over 70 
years of clinical use of the first samples of this equipment, 
and it indicates sufficient diagnostic value of these methods 
[5,8, 12,13]; 2) Modern computerized hardware systems 
for segmental diagnostics have a higher information level; 
the use of digital gas discharge registration cameras with 
subsequent computerized processing and image analysis 
increases the practical value of the technique [8]; 3) Mod-
ern computerized versions of devices are compact, mobile, 
characterized by relative financial availability; this makes it 
possible to universally equip therapeutic rooms of doctors 
with them; 4) These methods have proven themselves both 
as rapid screening tests, and as those that are suitable for an 
individual nosological diagnosis in severe clinical cases with 
a significant amount of combined pathology [5,8,12,13]; 
5) The methods have a high throughput in terms of the 
number of subjects (standard test time from 5 minutes to 15 
minutes); they do not require highly professional training to 
carry out the study itself. Their widespread introduction into 
the work of medical rooms and inpatient departments can 
significantly optimize the clinical examination of patients 
both during the initial examination and in the dynamics of 

treatment, increasing the degree of medical objectivity. This 
is very important because of the polymorbidity of modern 
patients and this may become important additional objective 
evidence of the correctness / validity of the actions of the 
internist when working in insurance medicine [8].

The method for determining the PBS activity of body 
tissues deserves separate scientific attention. The phe-
nomenon of PBS is the synthesis of organic substances 
in biological objects under the influence of piezoelectric-
ity, which occurs in the liquid crystal structures of cells, 
mainly biological membranes, during their mechanical 
deformation. The effect of PBS manifests itself in different 
ways in healthy and diseased cells. The piezobiopotential 
of cells in cancer is 10 times higher than normal. This may 
increase the sensitivity of their diagnostic methods in the 
early stages [6,13]. This necessitates further study of the 
diagnostic value of PBS for its further use in diagnosis in 
the examination of patients with NCDs.

CONCLUSIONS
1. �The study of the electromagnetic component of the hu-

man body as a diagnostic indicator in the examination of 
patients with NCDs is a relevant and promising scientific 
direction at the present stage. 

2. �Methods for assessing heart rate variability in a short re-
cording, computerized hardware segmental diagnostics, 
a computerized digital study of Gas-discharge Electro-
photonic Analysis from human fingers, determination of 
the PBS-activity of body tissues were selected to further 
examine the value of their diagnostic parameters in 
examining patients with NCDs in the first and second 
levels of therapeutic care.

The design and protocol of further research work were cre-
ated on the basis of the conclusions made. The clinical part 
of the developed protocol provides for the further conduct 
of an open nonrandomized controlled retrospective clinical 
stage study to determine the clinical diagnostic potential 
and the advisability of using objective and additional 
examination of the indicated methods as instrumental 
procedures.

REFERENCES
	 1.	� Potyazhenko M.M., Nevojt A.V. Innovacionnye metodiki obektivnogo 

obsledovaniya s kompyuternym testirovaniem v evolyucii registracii 
fizicheskih fenomenov vrachem terapevticheskogo profilya: istoriya, 
realnost, perspektivy. [Innovative methods of objective examination 
with computer testing in the evolution of registration of physical 
phenomena by a doctor of therapeutic profile: history, reality, prospects] 
Medical informatics and engineering. 2018; 4: 58-65. (in Russian).

	 2.	� Mintser O.P., Potiazhenko M.M., Nevoit G.V. Evaluation of the human 
bioelectromagnetic field in medicine: the development of methodology 
and prospects are at the present scientific stage. Wiadomości Lekarskie, 
2019;5, II: 1117-1121. (in English).

	 3.	� Potyazhenko M.M., Nevojt A.V. Neinfekcionnye zabolevaniya: 
poisk alternativnyh reshenij problemy s biofizicheskih pozicij [Non-
communicable diseases: search for alternative solutions to the problem 
of biophysical positions]. Practitioner doctor. 2019; 1: 57-62. (in Russian).



THE STUDY OF THE ELECTROMAGNETIC COMPONENT OF THE HUMAN BODY AS A DIAGNOSTIC INDICATOR...

1283

	 4.	� Bojko V.V., Krasnogolovec M.A., redaktory. Kvantovo-biologicheskaya 
teoriya [Quantum-biological theory]. Fakt. Harkov; 2003. 967s. (in 
Russian).

	 5.	� Gotovskij M.Yu., Mejzerov E.E. Opyt effektivnogo primeneniya 
sovremennyh apparatnyh metodov diagnostiki i lecheniya zabolevanij, 
osnovannyh na holisticheskoj modeli zdorovya [Experience in the 
effective use of modern hardware-based methods for diagnosing and 
treating diseases based on a holistic health model]. Komplementarnaya 
medicina: sostoyanie i perspektivy pravovogo regulirovaniya. Izdanie 
Gosudarstvennoj Dumy. Moskva; 2015. 54-61. (in Russian).

	 6.	� Potyazhenko M.M., Nevojt A.V. Energeticheskaya sistema cheloveka 
v svete sovremennyh fiziko-biologicheskih znanij, koncepcij, gipotez 
[The human energy system in the world of modern physico-biological 
knowledge, concepts, hypotheses]. Ukrayinskij medichnij chasopis. 
2019; 4(132), 2: 24–29. (in Russian).

	 7.	� Tinsley J.N., Molodtsov M.I., Prevedel R. et al. Direct Detection of a Single 
Photon by Humans. Nat. Commun. 2016; 7: 12-17. 

	 8.	� Potyazhenko M.M., Nevojt A.V. Energeticheskaya sistema cheloveka: 
chto izvestno ofitsialnoy nauke [Human energy system: what is known 
to official science]. Ukrayinskij medichnij chasopis. 2018; 6(2): 22-24. 
(in Russian).

	 9.	� Samojlov V.O. Medicinskaya biofizika [Medical Biophysics]. SpecLit. 
SanktPeterburg; 2013. 591s (in Russian)

	 10.	� Cifra M., Pospíšil P. Ultra-weak photon emission from biological samples: 
defnition, mechanisms, properties, detection and applications. Journal 
of Photochemistry and Photobiology B: Biology. 2014; 139: 2-10. 

	 11.	� Stefanov М., Potroz М., Kim J. et al. The Primo Vascular system as a New 
Anatomic System. Journal of Acupuncture and Meridian Studies. 2013; 
6(6): 331-338. 

	 12.	� Gall L.N., Gall N.R. Kollektivnye processy v biomolekulyarnyh sistemah 
[Collective processes in systems]. Scientific and technical statements of 
SPbGPU. 2010; 2: 141–151. (in Russian).

	 13.	� Bojko V.V., Sokol E.I., Zamyatin P.N., redaktory. Pezobiosintez: 
predposylki, gipotezy, fakty [Piezobiosynthesis: prerequisites, 
hypotheses, facts]. Monografiya, v 4 t. Kharkov Polytechnic Institute. 
(in Russian).

	 14.	� WHO. Non-communicable diseases. 2018; [Elektronnyi resurs]. – 
Rezhym dostupu: http://www.who.int/news-room/fact-sheets/detail/
noncommunicable-diseases. 

	 15.	� Stefanov М., Potroz М., Kim J. et al. The Primo Vascular system as a New 
Anatomic System. Journal of Acupuncture and Meridian Studies. 2013; 
6(6): 331-338. 

	 16.	� Mihajlov V.M. Variabelnost ritma serdca (novyj vzglyad na staruyu 
paradigmu) [Heart rate variability: a new look at the old paradigm]. 
OOO «Nejrosoft». Ivanovo; 2017. 516s. (in Russian).

	 17.	� Potyazhenko M.M., Nevojt A.V., Nastroga T.V., Kitura O.V. Mozhlivosti 
klinichnogo zastosuvannya kartuvannya suputnoyi patologiyi v ocinci 
valeologichnogo statusu za dopomogoyu ATM-ekspres metodiki 
segmentarnoyi diagnostiki [Possibilities of clinical application of 
mapping of concomitant pathology in the evaluation of valeological 
status using ATM-express method of segmental diagnostics]. Materials 
of the international scientific-practical conference «Biological, medical 
and scientific-pedagogical aspects of human health». Astraya. Poltava; 
2018: 73-74. (in Ukraine).

This research work is a fragment of the initiative research 
project “Development of algorithms and technology for 
introducing a healthy lifestyle in patients with non-com-
municable diseases based on the study of psycho-emotional 
status” (State registration No. 0116U007798, UDC 613:616-
052:159.942:616-03).

ORCID and contributionship:
Ozar P. Mintser – 0000-0002-7224-4886 E,F

Valery V. Semenets – 0000-0002-0952-6389 E,F 

Maksim М. Potiazhenko – 0000-0001-9398-1378E,F

Peter М. Podpruzhnykov – 0000-0001-6714-8171 E,F

Ganna V. Nevoit – 0000-0002-1055-7844 A,D,B

Conflict of interest:
The Authors declare no conflict of interest.

CORRESPONDING AUTHOR
Ganna V. Nevoit
Department of Internal Diseases and Emergency Medicine 
23, Shevchenko str., Poltava, 36011, Ukraine
tel: +380509357545
e-mail: umsainua@ukr.net

Received: 02.03.2020
Accepted: 07.05.2020



1284

Wiadomości Lekarskie, VOLUME LXXIII, ISSUE 6, JUNE 2020 © Aluna Publishing

INTRODUCTION
Cardiovascular disease (CVD) is a leading cause of death 
worldwide [1,2,3]. According to the  data of the World 
Health Organization, annually 18 million deaths are reg-
istered  worldwide due to the  pathology [2,3]. The coun-
tries of Europe and the USA show examples of successful 
struggle against this problem: within 20 years the mortality 
rate has decreased by more than 50% [1,3].

Diabetes mellitus (diabetes) is an important risk factor 
for acute myocardial infarction (MI). Although modern 
MI treatment has significantly favoured survival for both 
patients with and without diabetes. The presence of di-
abetes doubles twice as much the risk of mortality rate 
in the acute phase of MI and with long-term follow-up 
of patients. Higher risk of mortality among those  with 
diabetes indicates a special need for better options in  
treating such  patients and suggests that intensive med-
ical treatment, long-term follow-up and strict control 
of other risk factors should be carefully performed and 
maintained [4, 5, 6].

The risk of CVD (myocardial infarction, stroke, periph-
eral vascular disease) is twice as high in patients with type 2 
diabetes compared with patients who do not have diabetes. 
Besides, CVD is a major cause of mortality  among  patients 
with  type 2 diabetes [5].

THE AIM
The aim: review of current medical studies on diagnosing 
and treatment of complicated comorbid pathology: acute 
myocardial infarction (MI) complicated with heart failure 

(HF) of type 2 diabetes patients, with structural and geo-
metric changes in shape and function of the heart and the 
possibility of their pharmacological correction.

MATERIALS AND METHODS
42 scientific articles were analyzed, which for analysis 
were taken from scientometric databases: Web of Science, 
Scopus, PubMed, Medline, on topics related to: heart re-
modeling, treatment of myocardial infarction with type 
2 diabetes mellitus and heart failure. Research methods: 
systematic approach, bibliosystematic analysis.

REVIEW AND DISCUSSION
The term “heart remodeling” was suggestesd by N.Sharp 
in the late 1970’s to refer to heart structural and geometric 
changes after acute myocardial infarction (MI).

The main geometric types of left ventricular (LV) remod-
eling  are related to the conditions under which they are 
developing. Pressure overload (aortic valve stenosis, hyper-
tension) leads to increase in the number of sarcomeres and 
thickness of cardiomyocytes, wall thickness and formation 
of LV geometry concentric type. Volume overload (valve 
regurgitation) leads to the increase in the length of cardio-
myocytes, decrease of wall thickness, increase in its  volume 
and  formation of LV geometry eccentric type.  Myocardial 
infarction (MI) is a combination of pathogenetic mecha-
nisms when stretching and enlarging the area of infarcted 
tissue leads to an increase in LV volume with overload and 
pressure of uninfected myocardial sections [7, 8].
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The myocyte is the main cardiac cell involved in the 
remodeling process. Other components involved in heart 
structural change are interstitium, fibroblasts, collagen, 
coronary vessels.

Pathogenetic postinfarction remodeling is a special type 
of left ventricular remodeling (LV) that develops in the 
result of increase in pre- and postload on the myocardium, 
increasing of the size of the left ventricle and hypertrophy of 
a healthy viable myocardium [7,8]. An increase in preload 
leads to a phenomenon of infarct expansion and increase 
in the volume of a healthy ventricular wall that is “resisted” 
by the infarcted ventricular wall [7]. The contraction of the 
heart muscle is not symmetrical because of the fact that 
necrotized segments lose their ability to contract [8]. As a 
result, the force generated by the unaffected myocardium 
during contraction is not counterbalanced by a similar ret-
roactive force. As a consequence, the “infarcted” wall of the 
LV is stretched by the force of healthy walls contractions, 
which is not distributed evenly throughout the ventricle 
[7]. Thus, the situation is formed when the “infarcted” area 
must counteract a greater force of a healthy myocardium, 
which leads to asynchronous movement of the ventricular 
walls [7,9]. However, some affected segments may return 
to normal contractile capacity,  though not immediately, 
but within months after the MI, it is the case of so-called 
“hibernated” myocardium (reperfusion injury reverse). 
However, under transmural myocardial lesions, some seg-
ments still remain dis-, hypo-, or akinetic, thereby causing 
permanent regional contractile dysfunction [8,9]. It has 
also been shown that in order to maintain a normal stroke 
volume with a reduced number of normally functioning 
segments, a healthy myocardium is forced to produce more 
pressure required to increase the postload on a healthy 
myocardium [7].

	 Myocardial remodeling is commonly developping in 
patients with ST segment elevation myocardial infarction 
(STEMI), where the scar is transmural. There are many 
predictors of this phenomenon and they can be evaluat-
ed by a variety of visualizing (ultrasound, CT, MRI) and 
laboratory techniques. The best predictor of remodeling is 
undoubtedly the size of infarction, which can be measured 
by the  percentage ration to the mass of myocardial mass 
[10]. During acute MI, serum troponin I and MB fraction 
of creatine phosphokinase correlate positively with MI 
size; their very high levels may indicate an increase in 
the volume of cameras, as well as a decrease in global and 
segmental contractility [9,10].

	 The development of postinfarction LV remodeling  puts 
the patient at risk of sudden cardiac death (for instance, 
due to the development of fatal arrhythmias) [11]. Quali-
tative disorders of LV geometry and myocardial structure, 
together with the increased process of fibrosing of the heart 
walls, may lead to possible extraconductive transmission, 
which can contribute to the development of arrhythmia by 
the mechanism of micro- and macro-re-entry [7, 11]. It is 
also proved that structural changes can increase the elec-
tric automatism of cardiomyocytes [11]. There is sufficient 
evidence that eccentric LV hypertrophy is associated with a 

threefold increase in the risk of major cardiovascular events, 
including sudden death, recurrent heart attack, heart failure, 
stroke [7, 8, 11]. Scar expansion often results in pronounced 
dilatation of the ventricle and aneurysm, the wall of which 
consists of myocardial segments, which are usually akinetic 
[10].Slow blood flow in the aneurysm can lead to thrombus 
formation. LV thrombosis is usually asymptomatic but is 
often associated with a high risk of systemic thromboembo-
lism, including transient ischemic attacks and strokes [8,10].

	 Thus, taking into account things mentioned above,  it 
should be emphasized that myocardial remodeling occurs 
by restructuring of components – cardiomyocytes, their 
vessels and the intracellular matrix [7, 10]. Normally, the 
wall of the ventricle consists of three layers of fibres: longi-
tudinal, circular, and helical, which rotate from subepicar-
dial to subendocardial layer ranging almost to  180 degrees. 
In a healthy myocardium, the thickness of all three layers 
is identical. [7,8]. All the  fibers consist of tightly grouped 
cardiomyocytes. The layers of the fibers are separated by 
furrows. The laminar architecture of the myocardium is due 
to a complex system of extracellular matrix proteins and 
fibrillar collagen. Approximately 85% of all cardiac collagen 
is type I collagen, which has contractile force [10]. Type III 
collagen occupies 11%; it is formed as thin filaments and 
provides elasticity of the walls. Based on the morphological 
characteristics, the entire cardiac matrix can be divided 
into three components: epic, peri, and endomyzes [12]. 
Epimysium is located on the endocardial and epicardial 
surfaces and supports meso- and endothelial cells. The 
perimysium surrounds the muscle fibers and therefore 
connects the muscle fibers together. The endomysium 
diverge from the perimysium and surrounds separate 
muscle fibers. Endomysium binds muscle fibers and supply 
nourishment [7, 12]. Postinfarction magnetic resonance 
mapping shows the disappearance of subendocardial fibers 
and hypertrophy of the subepicardial layer in the affected 
segments. Zones without muscle fibers refer to a postin-
farction scar. Cardiomyocytes at those places are replaced 
by collagen [10, 12]. Hypertrophied cardiomyocytes are 
longer than other normal heart cells and surround the scar 
area, although they may also be present in remote areas of 
the myocardium. This type of hypertrophy is called eccen-
tric. In this case, the deterioration of the ventricle due to 
volume overload is observed [9, 10]. Due to the extremely 
limited regenerative supply, hypertrophy that occurs in the 
postinfarction period is accompanied by an increase in the 
extracellular matrix (ECM), which is mostly composed of 
collagen fibers [7, 10]. It is due to the increased activity of 
cardiac fibroblasts, which are activated by various fibro-
genic mediators [8,9]. Increase of the load on the walls in 
infarcted myocardium leads to thinning of the affected 
wall by Laplace law and activates the synthesis of collagen 
by fibroblasts. Extension of the ECM reduces the load on 
cardiomyocytes but impairs their contractile function [13]. 
As a result, there appeares negative correlation between 
ECM volume and left ventricular (LV) ejection fraction 
(EF) [12, 13]. There is also evidence that ECM volume 
correlates positively with mortality [10,13].
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The term “myocardial remodeling” was suggested to 
characterize the response of the myocardium to the de-
velopment and progressing of acute myocardial infarction 
to chronic heart failure (HF) [14]. Regardless the fact that 
remodeling is most commonly associated with cardiovas-
cular events, its effects are directly dependent on the size 
of the necrosis [8, 15]. Postinfarction remodeling develops 
in 30% of patients with MI, and as it is a predictor of HF, 
this phenomenon is considered prognostically unfavorable 
[8,12,14]. Low-EF HF affects more than 20 million people 
worldwide [15]. Left ventricular HF within the patients 
older than 65 is the leading cause of hospitalization. Re-
cently, It was noticed recently, that there  exists  a different 
category of HF – HF with functioning  EF. [10,12]. Such  
kind of  patients is represented by a completely different 
phenotype with biochemical features different from tradi-
tional ones. Therefore, it became necessary to identify the 
characteristics and predictors of both negative myocardial 
remodeling and recovering myocardial function of patients 
with HF after AMI. [12,13]. Clinical symptoms of HF are 
also the consequence of cardiac remodeling, which in-
cludes damage of cardiac cells and extracellular matrix [7] 
followed with cell hypertrophy, apoptosis and necrosis of 
myocytes, activation and proliferation of fibroblasts, which 
ultimately leads to fibrosis and myocardial dysfunction.

Among patients with HF, the evolution of the disease 
and response to therapy differ as well as the consequences 
that depend on the cause of the HF, the pathophysiolog-
ical characteristics (systolic or diastolic dysfunction), the 
severity of HF, the speed of its progression. [16,17]. In 
diabetes, postinfarction impairment of heart pumping 
function is usually associated with a subclinical distur-
bance of  LV function that  occurred before MI [8,17]. In 
the stage of acute ischemia, patients have “compensatory” 
hyperkinesia  of the myocardium unaffected areas; this 
hyperkinesia can normalize the overall ejection fraction 
and correlate with hemodynamic status and survival of 
patients [10]. A number of studies show that after MI 
LVEF [7] and regional EF of intact myocardium [17,18] 
are lower in diabetes than without it. The results of early 
angiography in TAMI (Thrombolysis and Angioplasty in 
Myocardial Infarction) studies show that the function  of 
the ventricular myocardium intact sections in diabetes is 
worse than when it is absent [18,19,20].

Speaking about pathogenic processes of myocardial 
remodeling, a special group of patients, namely, the  in-
dividuals with high and very high risk of fatal cardiovas-
cular events, individuals with MI and concomitant type 2 
diabetes [4,18,20] should be of special interest. Chronic 
hyperglycemia promotes morphofunctional myocardial 
remodeling, which  leads to diabetic cardiomyopathy 
(DCM). DCM is described as HF with functioning  LVEF, 
the first distinguishing feature being diastolic dysfunction 
(DD) in combination with concentric cardiac hyper-
trophy. [4,20,21]. DCM initially reveals as a decrease in 
the elongation of the left ventricle on the background of 
normal systolic function [21,22]. Asymptomatic disorders 
of diastolic function develop in 27-69% of patients with  

diabetes mellitus (microcirculatory disorders in this case 
are either absent or poorly expressed) [22,23]. Concomitant 
arterial hypertension develops in diabetic patients  about 
twice as often as in general population [24], and  more 
grave cardiomyopathy were noticed within them  [22]. 
Hypertension leads to LV hypertrophy and helps to reduce 
its elongation [22,24]. However, dysfunction of diastolic 
relaxation in diabetes patients was also registed in the 
absence of concomitant hypertension [23]. Evident signs 
of impaired systolic function usually occur with prolonged 
diabetes, severe microangiopathy or concomitant arterial 
hypertension [24]. Thus, DCM, occurring subclinically 
without atherosclerotic lesions of large vessels, reduces the 
compensatory capacity of the myocardium, which is not 
damaged by heart attack. When the degree of myocardial 
necrosis is the same, the clinical picture depends on the 
severity of diabetic cardiomyopathy [22,24].

Because of the peculiarities of the pathophysiological 
processes that lead to the development of HF as a result of 
myocardial remodeling after MI, there occurred the need 
to stratify the risk  of prognosticaliy unfavorable myocar-
dial changes based on certain parameters. Besides clinical 
signs which refer to existing assessment prognostic scales, 
recently biomarkers are also  used [24,25].

Biomarkers can be useful for diagnosing proceses, choice 
of the way of treatment, in monitoring treatment efficacy 
and  predicting outcomes of the disease due to their high 
sensitivity and specificity in case of  thorough laboratory 
controle. Within the  patients with HF, the evolution of 
the disease and the response to therapy differ as well as 
the consequences that depends on the cause of the HF, 
pathophysiological characteristics (systolic or diastolic 
dysfunction), the severity of the HF, the rate  of its pro-
gression [25,26,27].

During two  last decades, the prognosis and clinical 
approaches to the treatment of patients with heart failure 
have been based on the study of biomarkers such as B-type 
brain natriuretic peptide (BNP) and N-terminal brain 
natriuretic peptide fragment (NT-proBNP). NT-proBNP 
is a highly sensitive to ischemia biological marker that 
is secreted in the myocardial lesion and reflects profile 
of myocardial structure and function disorders [25,27]. 
In addition to mechanical stretching of the ventricles, 
there are probably other mechanisms that stimulate the 
formation of NT-proBNP, namely: ischemia of different 
localization, rhythm disturbance, myocardial hypertrophy, 
endothelial dysfunction [27,28]. However, as an indicator 
of adverse course of myocardial infarction, NT-proBNP has 
low diagnostic specificity and sensitivity. Besides, in some 
cases, especially in the presence of concomitant pathology, 
the data of the biomarker was not always reliable because 
such indicators as age, sex, renal function, body mass 
index, thyroid function and anemia can effect it. [27,29]. 
The amount  of NT-proBNP in the blood may also change 
in case of a infectious diseases. Therefore, there is now a 
search for new biomarkers capable of detecting HF at an 
earlier stage, assessing the prognosis for the patient, deter-
mining the severity of the disease, possible  consequences 
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and response to the treatment. One of the most promising 
among the new biomarkers is the suppressor of tumorigen-
esis 2 (ST2) [26,30,31]. It  was discovered in 1989, but only 
in 2002 Weinberg E.O. et al. reported that it can be secreted 
by cardiomyocytes in response to biomechanical stress of 
the myocardium, that attracts  attention of researchers to 
the role of this marker in the cardiovascular system [29,32].

ST2 is a member of the interleukin-1 receptor family 
and exists in two different forms: transmembrane isoform 
(ST2L) and soluble isoform (ST2). ST2 is an interleukin-33 
(IL-33) receptor, which is an IL-1-like cytokine secreting 
with  living cells in response to their damage. The main 
function of ST2 is the potentiation  of interleukin 33 
(IL-33) effects, which exerts its effect by binding to the 
isoforms of the transmembrane receptor ST2L.It was 
proved experimentally that interaction  of IL-33 and ST2L 
is cardioprotective and reduce myocardial fibrosis, car-
diomyocyte hypertrophy, apoptosis, and improve cardiac 
muscle function. [33]. This cardioprotective effect is per-
formed solely through the ST2L receptor and not through 
the soluble receptor. The IL-33 / ST2 system is activated in 
cardiomyocytes and fibroblasts in response to myocardial 
damage, sST2 binds to IL-33 that competes with ST2L. The 
interaction of this soluble receptor with IL-33 blocks the 
IL-33 / ST2L system and, as a result, eliminates the cardio-
protective effects described above, and sST2 is considered 
to be a  bait receptor [34]. Thus, the ST2 system acts not 
only as a mediator of IL-33 function in its transmembrane 
isoform ST2L, but also as an inhibitor of IL-33 due to its  
soluble sST2 isoform [30,32]. However, a sharp increase in 
ST2 levels in the damage is accompanied by suppression 
of the favorable antihypertrophic effects of IL-33 [33]. 
Therefore, the reasout of ST2 in MI may have prognostic 
value for patients, as it will allow to evaluate the course 
of the acute period and the possibility of complications.

The major sources of sST2 are cardiac fibroblasts and 
cardiomyocytes, which release it in response to biomechan-
ical stress or damage, but there are  also  non-myocardial 
sources of soluble ST2. Such sources of sST2 are endothelial 
cells from both macrovascular (aortic and coronary) and 
cardiac microvascular systems [31,32].

 There is no currently a  convincing evidence for the 
treatment of HF with functioning LV EF, thus, interest to  
detecting  biomarkers that reflect multiple mechanisms 
associated with the pathogenesis of syndrome of this HF 
variant is growing [25]. Bhardwaj A. and Januzzi J.’s review 
of the role of ST2 as a new biomarker of HF compares the 
prognostic value of NT-proBNP and ST2 [26,27,32].

Considerable attention is paid to comorbid conditions, 
especially with coronary heart disease in combination with 
diabetes. The results of epidemiological studies indicate 
that the risk of coronary complications in patients with 
diabetes without coronary heart disease can be compared 
with the risk in patients who already have clinical manifes-
tations of coronary heart disease [18,29]. Such patients may 
have no clinical symptoms or signs of moderate diastolic 
dysfunction at an early stage, and shortness of breath, 
fatigue, weakness and swelling of shin may develop in the 

course of progressing  pathology [21,22]. Interstitial and 
perivascular fibrosis is a histological indicator of diabetic 
cardiomyopathy, and the degree of fibrosis correlates with 
myocardial hypertrophy [21,22]. Taking into account the 
pathophysiological indicators, echocardiographic changes, 
and serological biomarkers, one can  assume that the initial 
stage of DCM is characterized with   mixed hypertrophic 
and restrictive phenotype. At this stage, microangiopathy 
and hypertension promote the development of DD, with 
the progression of which the systolic function is impairing 
in the result of dilatation, fibrosis, micro- and macroan-
giopathy [21,22,24].

Special researches , when analyzed, vividly prove that 
applying the principles of pharmacological impact on 
myocardial remodeling is appropriate and may be a useful 
strategy for  the treatment of patients with STEMI / NSTEMI. 
Usage of pharmacological devices  at an early stage to  effects 
myocardial remodeling is necessary to prevent possible new 
cardiovascular events, accelerate the processes of restoring 
normal functioning of the cardiovascular system, improve 
rehabilitation measures and reduce the probability  of death.

It is clear that the main way to reduce the fatal and 
non-fatal consequences of HF is primary prevention 
[20,35,36,].

In the pathogenetic mechanisms of postinfarction LV 
myocardial remodeling a significant role belongs to the fact 
how active the angiotensin-aldosterone system is. Numer-
ous studies indicate that aldosterone impairs the contrac-
tility and metabolic functions of ischemic myocardium, 
increases systemic vascular resistance, and enhances the 
vasoconstrictor effect of angiotensin II in the coronary ar-
teries [37]. Activation of mineralocorticoid receptors leads 
to myocardial fibrosis, inflammation, ruining of cardio-
myocyte, and LV hypertrophy [38]. It was reaffirmed that 
mineralocorticoid receptor  antagonists (AMCR), which 
are represented by the nonselective agent spironolactone 
[44] and selective eplerenone [39], favour the survival of 
patients with HF and MI with LV systolic dysfunction. This  
clinical bonus are associated with improved LV remodeling 
and reduced myocardial fibrosis [38]. Spironolactone and 
eplerenone differ in their molecular structure, pharmaco-
dynamics and pleiotropic effects [37,38,39,40], however, 
the significant clinical differences between the two agents 
are not clearly defined and their usage in  case of preserved 
LV EF that functios, requires further studies.

According to multicenter studies, AMCRs affect the 
level of fibrosis markers. It is important to note that the 
development of myocardial fibrosis is not only a factor 
contributing to the progression of HF, but also causes elec-
trical instability of the myocardium, conductivity disorders, 
which in its turn leads to an increased risk of ventricular 
arrhythmias and SCD [11].

DM is one of the predictors of HF [24]. This is espe-
cially true for HF with normally functioning LV EF [21]. 
Intracellular metabolic disorders and increased oxidative 
stress due to hyperglycemia, insulin resistance and chronic 
inflammation are pathogenic mechanisms that affect LV 
diastolic dysfunction against the backgroung of type 2 
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diabetes. These mechanisms lead to structural changes in 
the heart, such as LV hypertrophy and interstitial fibrosis, 
which lead to HF [8,20,21].

The risk of death in combination of MI with diabetes is 
much higher than in the acute period of MI, or when lasting  
for several years [5,18].  HF of such comorbid patients is 
more pronounced and there exists a higher probability  of 
recurrent MI [5,21].

In current clinical practice, type 2 diabetes therapy 
should aim not only at achieving glycemic control but also 
at influencing other modified CVD risk factors, including 
hypertension, overweight, frequent hypoglycemia, etc. 
[41]. Many antipyretics have a high potential for reducing 
glycated hemoglobin (HbA1c) level. Taking into account 
complex pathophysiological bindings between diabetes 
mellitus, obesity, arterial hypertension, and atheroscle-
rosis it is very important that all glycemia controlling 
camicals, available and those new ones that just appear  
should be  able not only control glycemial, but also effect 
the factors of CD risk in patients with type 2 diabetes 
[4,18]. Increased reabsorption of glucose in the kidneys 
is an important pathogenetic mechanism that supports 
chronic hyperglycemia in diabetes mellitus. About 90% 
of glucose is reabsorbed in the proximal renal tubule by 
sodium-glucose transporters of the second type (SGLT-2), 
and the remaining 10% by means of glucose transporters of 
the first type (SGLT-1) located distally. In type 2 diabetes, 
the activity of SGLT-2 increases, the capacity of the renal 
glucose transport increases, and, as a consequence, the re-
nal glucose threshold increases [18,42]. Glyphlozins inhibit 
SGLT-2, which causes a decrease in sodium and glucose 
reabsorption from the lumen of the proximal renal tubule 
and leads to glucosuria. In the course of retrospective 
analysis of the EMPA-REG OUTCOME,  which covered 
adult patients with type 2 diabetes and confirmed CVD,  
the beneficial effect of SGLT-2 on the cardiovascular sys-
tem was evaluated. The analysis performed showed that 
SGLT-2 determined cardiovascular benefits, namely the 
reduction of cardiovascular mortality and hospitalization 
for HF in patients with diabetes mellitus and CVD based 
on an assessment of cardiovascular risk factors.

CONCLUSIONS
According to the analysis of scientific literature, these 
data indicate the prospect of using new biological mark-
ers – ST2, for the early diagnosis of heart failure (HF).  
However, the use of mineralocorticoid receptor antagonists 
and inhibitors of type 2 sodium glucose cotransporter in 
the treatment of patients with acute myocardial infarc-
tion complicated by HF and concomitant type 2 diabetes 
slows down  gradual regression of manifestations of HF, 
regardless of its origin.
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INTRODUCTION
Reforming the healthcare sector in Ukraine, bringing it into 
line with current world standards, requires first and foremost 
a change in the training of medical personnel. Implementa-
tion of the principles of evidence-based medicine in medical 
and preventive activities, using of the latest techniques 
and medicines, ability and desire to use information and 
computer technologies, the desire to learn something new 
is what society expects and expects from young doctors. 
However, this new qualitative level of medical personnel 
is possible only under the conditions of radical changes in 
higher medical education and its successful integration into 
a common European educational space.

The introduction and implementation of reforms in 
higher medical education entails a restructuring of the 
educational process system, its content, teaching methods 
and technologies themselves, development of common 
criteria and standards according to the basic documents 
of the Bologna Agreements. The ultimate goal of these 
transformations is the formation of a common European 
educational and scientific space. In the context of global-
ization, there is competition in the field of human resources 

between providers of educational services in the world, 
including in the medical, so the priority of training a highly 
qualified specialist is the quality of education services both 
in the undergraduate stage and throughout life. 

Integrated state qualification exam is a new complex 
attestation of medical students’ substantive knowledge. It 
was introduced in 2019 as a cutting-edge tool for evaluating 
medical students’ educational level, which should meet the 
needs of the main stakeholders in the healthcare systems. 
So, graduates are highly qualified professionals, prepared for 
the expanding and changing healthcare environment that 
they will step into. Patients will gain benefits by obtaining 
more compassionate care with better healthcare outcomes. 
Community receives the medical education system, which 
meets societal needs for highly professional health workers. 
Higher medical institutions have possibility to create the ed-
ucational environment, focusing on skill approach training.

THE AIM
The main goal of this paper is theoretical and applied 
study of the legal profile enforcement for state attestation 
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of graduates of higher medical schools, the relevant legis-
lative system, and its effectiveness; identification of issues 
of special legislative requirements, as well as the search for 
ways to resolve it. 

MATERIALS AND METHODS
Analysis, presented in this paper, was conducted in two 
parts. Firstly, the basic principles of the state integrated 
qualification exam were determined and analyzed; then 
the legal enforcement for integrated state qualification 
exam of master’s degree in discipline “22 Health Care” was 
considered. The object of research is the system of state 
attestation of medical graduates.

The key methods used in this research are data analysis, 
summarization and comparison. The data synthesis and 
analysis are the key value-added elements of this research, 
which could help to find out the relevant legislative system 
for the new forms of state attestation of graduates of higher 
medical school in Ukraine.

REVIEW AND DISCUSSION
This issue is not clearly spelled out in the scientific works 
of domestic researches. Kyryan in [1; 2] identifies major 
trends in the development of the system of Ukrainian 
higher medical education of the XXth century. Osiychuk 
analyzes influence of Euro integration processes on the 
higher medical education development in Ukraine [3]. Hu-
meniuk studies the issues of evaluation of medical higher 
education quality within the context of foreign students’ 
education in Ukraine [4]. But nevertheless, the questions 
of search of new forms and methods of the state attestation 
of graduates of higher medical school are not highlighted 
in the research papers of Ukrainian scientists.

Foreign researches have this issue explored in a greater 
degree. One of the most effective and up-and-coming 
assessment methods for medical students, graduates and 
specialists is OSCE, proposed by H. Harden [5; 6]. Further 
literature review allows us to mention use of OSCE as a 
part of medical training on the principles of reliability and 
validity [7; 8]. Issues of OSCE implementation and evalua-
tion within a variety of programs were analyzed in research 
papers of Brand and Schoonheim-Klein [9], Turner and 
Dankoski [10], Furlong [11], Major [12].

Thus, we see that the question of studying the legal pro-
file for state certification of graduates of higher medical 
schools remains open.

The official substantiation (on the part of state depart-
mental bodies) of the need for improvement state attesta-
tion of medical graduates of branch of study “22 Health 
Protection” in the form of integrated state qualification 
exam can be reduced, with some considerations, to the 
following:

1)	 It is an identical, uniform attestation approach for 
determining the education level and quality of medical stu-
dents. As a counterargument on this provision, we can talk 
about the non-use of the greatest possible effectiveness of 

the educational competition, provided by the national and 
foreign leading scientific and educational medical schools 
in this case. Averaged by standards equalization or yearning 
for it by the public authorities can deprive the originality 
and uniqueness of the highly professional doctors’ training, 
as well as the unique competitive development of scientific 
and educational national medical schools, their prospects 
in competition with foreign colleagues (new methods, new 
scientific approaches, new developments, etc.).

2)	  It enables integration into the global medical and 
educational space. It’s hard to argue with such motivation. 
But it should be noted that the trained specialists’ focus on 
the external specialized labor markets should not be from 
top-down at the final stage of the educational process, but 
should be ensured by the creation of appropriate conditions 
in various directions throughout the specialist’s training;

3)	 It is a part of anti-corruption component. In this 
part, it is disinclined to speak of objections. However, as 
other processes in Ukraine have shown, it is difficult to 
overcome corruption solely by such mechanisms, since 
in fact they received either geographical or qualitative 
transformation, or all its variations at once. The principle 
of intolerance to instances of corruption and co-optation, 
noted in government decisions on masters’ attestation, is 
difficult to assess directly in the legal context.

Directly in the legal context, the relevance of the stated 
research topics for the national profile educational system 
of the healthcare academic discipline consists, in our opin-
ion, at least in the pragmatic aspects faced by community. 
Firstly, we are talking about the novelty of the proposed 
form of medical students’ attestation, because students 
have passed integrated state qualification exam in 2019 for 
the first time. The importance of consequences of such an 
innovation requires clearly established rules. Therefore, 
secondly, the proposed modernization requires carefully 
considered legal justification for such innovations.

What are the main documents of the special legal sup-
port in Ukraine for integrated state qualification exam in 
higher medical school, besides the basic provisions of the 
Constitution of Ukraine [13], as well as the constitutional 
legislation on education [14] and higher education [15]? 
The Ministry of Health of Ukraine in this matter refers 
primarily to decisions of the Government of Ukraine [16] 
as a managerial body in the field of higher education and 
operates on the constitutional special Law of Ukraine 
on Higher Education. On its official website the Office 
determines the legality of the state attestation of medical 
students by reference to Decree of the Cabinet of Ministers 
of Ukraine No. 344 dated 28th of March 2018 [17] by which 
the relevant Procedure was approved (hereinafter – the 
Order). At the same time, the Order, based on the name, is 
targeted, i.e. it relates to master’s training in the specialties 
of the field of knowledge “22 Health Care”: 221 Dentistry; 
222 Medicine; 223 Nursing; 224 Technologies for medical 
diagnostics and treatment; 225 Medical psychology; 226 
Pharmacy, industrial pharmacy; 227 Physical therapy, oc-
cupational therapy; 228 Pediatrics; 229 Public health. The 
list of specialties in the field of health care is determined 
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by the Decree of the Cabinet of Ministers of Ukraine from 
29th of April, 2015 No. 266 [18].

The special normative legal acts in force for attestation of 
medical graduates should also include acts of the Ministry 
of Health of Ukraine, which are directly specified in the 
Order. These are two departmental orders [19; 20]: first one 
regulates the procedural issues of organizing, conducting 
and evaluating attestation in the form of a qualification 
exam; the second one determines the cost of attestation, 
including the development phase.

Thus, national legislative levels, types of normative legal 
acts, and specific subject areas of legislative regulation as an 
element of legal enforcement for integrated state qualifica-
tion exam in higher medical school can be comprehensively 
presented in Table I.

However, in our opinion, a systematic analysis of the legal 
enforcement, including legislative support, of the qualifi-
cation exam for medical students allows us to highlight a 
number of legally problematic aspects.

So, the Decree of the Government was adopted at the end 
of March 2018, the official publication was made on May, 
2018. At the same time, clause 1 of the Order determines 
its effect in relation to applicants who entered (recovered) 
in 2016. It is with the date indicated in the amended edition 
from 03.04.2019. But the students’ attestation is a result 

of their training and educational process. Therefore, it is 
hardly possible to recognize as effective the modernization 
of higher medical education with the imperative to reform 
only attestation itself, leaving the preparation stage in the 
past. Therefore, the legal purity of such a decision can be 
called into question. For example, questions arise about 
the conformity of the above provision of Article 58 of the 
Constitution of Ukraine, the principle of the reverse action’s 
inadmissibility in time of legislative acts. Furthermore, 
as it is about the legal personality of individuals as par-
ticipants in the educational process, whether it is comply 
with the decision of the Constitutional Court of Ukraine 
No. 1-rp/99 dated 09.02.1999 [21]. Legal ways out of this 
situation (avoiding extreme, judicial) are simple: do not 
indicate the date (be guided by the general rules for the 
entry into force of regulatory legal acts) or indicate it in 
advance, for example, received (restored) in 2019/2020/
etc. Moreover, it looks strange, within the original word-
ing, as well as the targeting of the normative legal act, an 
indication in it on the date for the masters below, in the text 
of the Order. In fact, the qualification exam’s schedule for 
2019, presented on the official website of the Ministry of 
Health of Ukraine, is inconsistent with the provision on the 
preparation of the “CROC” exam and professional English 
exam specifications no later than six months before the 

Table I. Legal enforcement for integrated state qualification exam of master’s degree in discipline «22 Health Care»
Legislative levels Normative legal acts Substantive aspects of regulation (with the growing importance)

Constitutional Constitution of Ukraine
Right to education;

System of government;
Powers of Cabinet of Ministers of Ukraine and other public authorities

Constitutional laws

Laws of Ukraine: 
“On education”,

“On higher education”,

“On the Cabinet of Ministers  
of Ukraine”

- Implementation of constitutional right to education, including right to 
higher education

- Implementation of constitutional right to higher education;
Attestation of candidates for higher education;

Possible attestation form of candidates for master’s degree is the 
integrated state qualification exam

- Legal personality of the Government in the educational sphere,  
including higher education

Governmental

Decree of the Cabinet of Ministers  
of Ukraine:

№ 684 dated 17.07.2019 

№ 354 dated 10.05.2018

№ 334 dated 28.03.2018

Order of the Cabinet of Ministers  
of Ukraine:

№ 95-р dated 27.02.2019

- The attestation form of medical master candidates’ attestation was 
confirmed with special governmental legal regulation;

Ministry of Health of Ukraine  was defined as the responsible public authority 
with the involvement of Ministry of Education and Science of Ukraine

- Integrated state qualification exam is for 9 academic specialties “22 
Health Care” in the general list of 30 masters’ specialties

- The procedure of attestation is regulated in the form of qualification exam

- Program with the 10-year-term of realization, also providing for 
implementation of integrated state qualification exam as the attestation 

form of students’ academic achievements    

Departmental

Orders of the Ministry of Health  
of Ukraine: 

№ 419 dated 19.02.2019
№ 1883 dated 19.10.2018

- Procedure and results of integrated state qualification exam is detailed 
- Financial and valuation issues of qualification exam

Source: composed by authors
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date of their conduct, as it is indicated in the Order of the 
department, which entered into force on 09.04.2019. The 
time countdown for an objective structured clinical exam 
(OSCE) is generally determined by reference (asterisk) in 
the order of the Ministry of Health of Ukraine No. 1883 
dated 19.10.2018: from 01.01.2019 [20].

The Law of Ukraine “On Higher Education” presupposes 
the absence of imperativeness regarding the attestation 
form of persons who receive a master’s degree, since the 
norm of the Law establishes that a single state qualification 
examination is a possible but not mandatory form of such 
attestation. There is no explanation of the motivation for 
the obligatory introduction of just such a form and just as 
an experiment in higher medical school. Moreover, clause 
1 of the Decree and clause 2 of the Order approved by it 
contradict each other in this part, since the last one states 
that attestation can also be carried out in another form de-
termined by the standard of higher education. In addition, 
there is no clear distinction between the respective powers 
of two ministries: the Ministry of Health of Ukraine and 
the Ministry of Education and Science of Ukraine.

The norms of the Order operate in three categories: 
“CROC”, “CROC 1” and “CROC 2”. The first document 
is defined as an integrated test exam. It can be carried 
out in one or two test stages, respectively, “CROC 1” and 
“CROC 2”. However, the stages and required components 
of the qualification exam are associated exclusively with 
the last two categories. In fact, the legislative document, 
in addition to linking the stagedness of passing medical 
professional English, does not give any legal meaning to 
the CROC exam.

The Decree also establishes that the attestation form is an 
integrated state qualification exam, which consists of four 
components. But an analysis of the stages and mandatory 
components for separate specialties of the discipline “22 
Health Care” allows us to conclude that fewer components 
of attestation are admissible. For example, the specialty 
“225 Medical Psychology” presupposes two compulsory 
components of the qualification exam: CROC (in the text 
of the Appendix to Procedure CROC 1 and CROC 2) and 
professional English. Thus, legally prescribed phasing and 
mandatory elements of an integrated state qualification 
exam in the refraction of specific specialties do not fully 
correspond to a certain form of attestation of applicants 
for higher medical education. Of course, the underlying 
internal contradiction of the content of a normative legal 
act requires its elimination.

There are legal defects in the choice of exclusively English 
as a mandatory component of an integrated state qual-
ification exam. The question itself, as is known, is more 
voluminous: the ratio of the compulsory nature of such an 
exam to the language of the educational process in higher 
education institutions in accordance with national legisla-
tion. Regarding the mandatory legally binding to English 
language, it is necessary to note that, as well as known, 
Ukraine declares its European integration intentions. And 
in this case, we must rely on linguistic pluralism, includ-
ing official spheres. In this context, it is also worth paying 

attention to another technical nuance, the ambiguity of 
the published provisions: the Decree determines the tran-
sition to exam English from 01.09.2019, and the Ministry 
of Health of Ukraine on its official website declares this 
transition  since 2020 [22].

Non-alternative payment for re-passing the qualifi-
cation exam (paid by applicants), as determined by the 
Government, also raises legal issues. By setting such an 
opportunity, and in fact, the phasing of the qualification 
exam, applicants’ attestation, providing the opportunity 
to retake the exam, the state includes such an opportunity 
in the right of the applicant, which can be transformed 
into a legal understanding of the competence of the sub-
ject to realize the right to higher education. Subject to 
the conditions of competitiveness, forms of ownership, 
etc., this legislative provision is contrary to Art. 53 of the 
Constitution of Ukraine and, accordingly, the decision of 
the Constitutional Court of Ukraine No. 5-rp/2000 dated 
04.03.2014 [23]. Therefore, non-alternative payment for 
the applicant, without taking into account valid reasons 
for missing, could potentially be qualified as unlawful. 
Additional passing the exam proposed by the Ministry 
of Health of Ukraine in order No. 419 dated 19.02.2019 
does not comply with the Order. There are no rules for 
passing the additional qualification exam in the text of the 
governmental document.

We can state that the professional legal level of providing 
an integrated state qualification exam leaves much to be 
desired. Unfortunately, this situation is aggravated by its 
ubiquity. Indeed, the ambiguous formulations in the gov-
ernmental decisions, for example, regarding the mandatory 
nature of the proposed attestation form, the contradiction 
of each other with the regulatory provisions in this part 
are also confirmed in the texts of other relevant legislative 
documents. So, after the indicated alternative in the Decree, 
its obligatoriness is named here, among the basics and 
principles of the qualification exam. It should be reminded 
that the name of the Decree determines its scope: masters’ 
attestation. However, both the text below and the differenc-
es in the indicated dates extend the scope of its action to 
specialists as well. Probably the differentiation of various 
levels of higher education in the applicants’ attestation, 
with the corresponding legal support, is more productive.

The sequence and priority of the documents adopted by 
the Ministry of Health of Ukraine to ensure a qualification 
exam is, to put it mildly, perplexing: order No. 1883 dated 
19.10.2018 has determined the financial component, and 
procedural issues of attestation have been established only 
in February 2019, and taking into account official publi-
cation, much later in April. This leads to conclusion: the 
main issue is departmental finances, and it is carried out 
ensuring the rights and interests of all other participants 
in the process. In the prioritization by the state body of 
the priorities, we would like to recall the content of Art. 
1 of the Constitution of Ukraine that Ukraine is a sover-
eign and independent, democratic, social, legal state. In 
addition, the Ministry of Health of Ukraine is obliged to 
strictly comply with legal requirements and not allow itself 
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the distribution of requirements and recommendations to 
the heads of higher education institutions, which are not 
in compliance with the law. Moreover, we would like to 
recall that the importance of legislation is in the first place, 
and among the expected results of the implementation of 
the Strategy for the Development of Medical Education in 
Ukraine: “The implementation of the Strategy will provide 
an opportunity to create a legislative basis for the further 
development of medical education in Ukraine, to imple-
ment comprehensive changes in this area” [24; 25; 26].

CONCLUSIONS
In view of foregoing, we can make a conclusion that in the mod-
ern globalization world, competition of national educational 
services should be ensured by a range of different activities: 
legal, organizational, financial, etc. The legal direction, domestic 
rules should correspond to similar, uniform rules and practices 
of the most effective state (regional, international) systems.  The 
effectiveness of this message is especially evident for the areas of 
knowledge and professions, their professional and educational 
support, which can be evaluated from the position of universal 
content. Medicine is a vivid confirmation of this. Indeed, fun-
damental medical standards are common civilizational values. 
Methods, approaches, high technology, including educational, 
reference points and levels of achievement may differ; but basic 
medical knowledge is universal. All this allows us to derive 
educational requirements for medicine to the best internal and 
external standards, which provides the opportunity to achieve 
the training of specialists in the relevant areas in a competitive 
section. In addition, it allows ensuring the subjective opportu-
nities and rights of future qualified medical workers, as well as 
the interpenetration of the medical industry, its achievements 
in various “civilian registrations (registrations, incorporations)”. 
An example of efficiency, in our opinion, can and should serve 
as the legal, including legislative, enforcement of higher med-
ical education in the country, including attestation forms and 
procedures of applicants. 
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INTRODUCTION
The World Health Organization has identified that perinatal 
morbidity and mortality rates are considered as an indicator of 
the socioeconomic well-being of the nation [1]. The preserva-
tion and maintenance of children`s health is a key task and an 
important condition for the successful economic development 
of the state, and the protection of children’s health is one of the 
urgent and most significant problems of the healthcare system, 
the state and society, since the health of the child population is 
not only an integral indicator of the quality of children’s health, 
but also it is one of the fundamental basis for the formation of 
the health potential of adult members of the society. Children’s 
health determines the condition of human health in the future, 
its activity, creative longevity, and therefore the problems of 
protecting children’s health should have the constant attention 
of the country’s government [2]. As a part of the reorganization 
in prenatal care in Ukraine, it is implemented as the National 
Project “New Life – New Quality of Maternity and Childhood 
Protection”, the goal of which is to provide the population with 
affordable, highly qualified medical care, comfortable conditions 
for the birth and care of the children, and the proper quality of the 
pediatric service in the context of reform [3]. The medical com-
munity has developed different ways for achieve the goal through 
the implementation of the main components of prenatal care.

THE AIM
The aim: analyze the morbidity and causes of disability 
among children  the city of Poltava

MATERIALS AND METHODS
Medical and statistical – for the collection, processing and 
analysis of data (descriptive and analytical statistics to 
determine relative indicators, absolute growth indicators), 
a systems approach and system analysis. The work uses 
materials from the State Statistics Service of Ukraine, as 
well as data from children’s hospitals of Poltava.

REVIEW AND DISCUSSION
According to the State Statistics Service, in Ukraine live 
about 7600000 children under the age of 17, and it includes 
394 thousand of children of the first year of life. Since 2009, 
the child population has declined every year due to the 
low birth rate. Against the background of an unfavorable 
demographic situation, the state of health of the newborns 
remains unsatisfactory [4]. 

In recent decades, the morbidity and prevalence of dis-
eases remained as high. Every sixth to seventh newborn 
has deviations in health status, in recent years. After birth, 
the number of sick children is increased. This situation 
makes necessity to strengthen the preventive orientation 
of the pediatric service in the terms of both formation, 
preservation and strengthening the health of the younger 
generation [5]. 

The existing information support system does not allow 
to sufficiently assesse the fulfillment of the tasks assigned 
to health care institutions for outpatient care of the child 
population. The accessibility and quality of medical care 
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Materials and methods: medical and statistical – for the collection, processing and analysis of data (descriptive and analytical statistics to determine relative indicators, absolute 
growth indicators), a systems approach and system analysis. The work uses materials from the State Statistics Service of Ukraine, as well as data from children’s hospitals of Poltava.
Review: In recent decades, the morbidity and prevalence of diseases of children`s of Ukraine remained as high. In the Poltava region, the basis of medical work on the sector 
includes the principles of early access to medical care, early diagnosis, timely examination and adequate treatment. Оver the past five years, there is a decrease in the number of 
newborns who visited outpatient hospitals. In the structure of causes of childhood disability over the past 5 years, the first three places are occupied by congenital malformations, 
diseases of the nervous system and diseases of the endocrine system. Moreover, children’s disability from diseases of the nervous and endocrine systems is constantly growing. 
Conclusions: One way to improve the health care system for children is to optimize it. It is aimed at improving preventive work, preserving and restoring the health of the child 
population, improving and updating medical institutions, and increasing the level of professionalism of medical workers.
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for children in the prehospital phase is analyzed by the 
main indicators: the number of children who visited doc-
tors in outpatient facilities and at home, the frequency of 
breastfeeding of children up to 4 and 6 months of life, pre-
ventive examinations with the dynamics of the identified 
pathology, the level of hospitalization for in-patients. The 
criteria for accessibility and quality of care system include 
the number of visits per disease that was registered. In 
total, for one registered disease among the general child 
population is accounted for 3,47 visits [6, 7].

	 In Poltava region, the basis of medical work in the sector 
include all the principles of early access to medical care, early 
diagnosis, timely examination and adequate treatment. The 
local pediatric service of Poltava adjourned to the communal 
enterprise of primary health care № 1, 2, 3. In the ambulatory 
of general practice of family medicine, 57 pediatric sectors 
function. The staffing of pediatrician’s district is 82%, while 
21% of working doctors are pensioners. The number of sectors 
nurses is 98%, while 16% of them are pensioners [8]. Staffing 
by doctors of preschool and school institutions is 73%, despite 
the fact that 45.5% of employees are pensioners. The staffing 
level of nurses for preschool and school institutions is 85% 
(24,2% are pensioners). The average number of children on 
the sector is 865, including up to 1 year 48 children [8]. 

In Poltava region over the past five years, there is a decrease 
in the number of newborns who visited outpatient hospitals, 

which in its turn leads to a decrease in the percentage of 
specialist examinations, as well as laboratory tests (Table I.).

In the city of Poltava, in the structure of the general 
morbidity of children in their first year of life over the 
past 5 years, respiratory diseases take the first place, skin 
diseases take the second place, prenatal pathology has the 
third place (Table II). The increase in the morbidity of 
children in the1st year of life is associated with increase 
in the level of hospitalization of children in inpatient units 
of Poltava region.

In the structure of the general morbidity, the first place 
is taken by respiratory diseases which has a tendency to 
decrease in indicators due to a decrease in the morbid-
ity of chickenpox, whooping cough, gastroenterocolitis 
(Table III).

	 In children’s hospitals and family ambulant clinics in 
Poltava, children with disabilities under the age of 18 are 
registered [8]. In the structure of causes of childhood 
disability over the past 5 years, the first three places are 
occupied by congenital malformations, diseases of the 
nervous system and diseases of the endocrine system. 
Moreover, children’s disability from diseases of the 
nervous and endocrine systems is constantly growing 
(Table. IV).

A decrease in the number of children with primary 
access to disability due to diseases, in the structure of the 

Table I. Organization of preventive care for children of the 1st year of life in the outpatient service of Poltava
Incidence / Years 2014 2015 2016 2017  2018 

Total newborns were admitted to the clinic 3133 3510 3201 3002 2784

Timeliness of primary patronage of newborns 100% 100% 100% 100% 100%

Review of specialists (% of the need) 99,2% 99,4% 99% 95% 97%

Laboratory research (% of need) 98% 98% 98% 97% 97%

The total incidence of children of 1 year of life per 1000 children 1149,7 1068,3 1191,5 1359,5 1356,5

Body Mass Index (BMI) for 1 year old children 23,2 23,5 23,5 23,4 23,2

Table II. The structure of the incidence of children of the 1st year of life over the past 5 years of Poltava
Incidence / Years 2014 2015 2016 2017 2018

Respiratory diseases 22,5% 23,4% 28% 28,7% 31,2%

Skin diseases 9,8% 11,5% 10,5% 10.7% 11,4%

Prenatal pathology 8,2% 8,1% 8,8% 8,3% 7,4%

Table III. The structure of the overall incidence of children over the past 5 years
Incidence / Years 2014 2015 2016 2017  2018

Respiratory diseases 66% 65% 66% 62,8%   63,4%

Skin diseases 6,4% 6,7% 6,9%  6,0%   6,1%

Infectious and parasitic diseases 6,2% 6,3% 6,9% 5,3%   4,6%

Table IV. The structure of the causes of childhood disability over the past 5 years
Incidence / Years 2014 2015 2016 2017 2018

Congenital malformations 40,1% 38% 36,8% 35% 34,3%

Diseases of the nervous system 17% 17,1% 17,6% 17,8% 18,2%

Endocrine system diseases 11.1% 12.9% 14% 14,5% 15,1%
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primary access to disability among the child population, 
was recorded, occupying the first three places in the struc-
ture (Tab. V).

CONCLUSIONS
We can say, that one of the ways to improve the system of 
medical care for children is to optimize it. It is aimed at en-
suring the availability and quality of medical care, matching 
its volumes and types to the needs of the child population. 
The foreground task of the national child health service 
remains to improve preventive work by gradually reori-
enting the activities of institutions to primary health care, 
preserving and reinstating the health of the child population, 
completing tasks to ensure the harmonious development of 
the child, and reducing morbidity, disability, and mortality. 
Modernization involves the process of improving and up-
dating healthcare facilities, bringing them in the conformity 
with new requirements, standards, specifications, quality in-
dicators and the level of professionalism of medical workers. 

In Poltava region, modern technologies for diagnosing 
and treating childhood diseases are consistently intro-
duced, the latest treatment standards are developing, and 
the equipment of children’s medical institutions and uni-
versity clinics is improving.
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Table V. The structure of primary disability among children over the past 5 years
Incidence / Years   2014     2015   2016   2017  2018

Congenital malformations 27,7% 25,7% 24.7% 20% 20%

Endocrine system diseases 24,1% 22,7% 23,5% 20% 21.1%

Diseases of the nervous system 20% 18,8% 13,5% 10,9% 8,8%
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EPIDEMIOLOGICAL SURVEILLANCE AND ASSESSMENT OF 
POPULATION HEALTH AS A FUNCTION OF PUBLIC HEALTH
 
Inna V. Bielikova, Lydia P. Kustareva
UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

Introduction: Public health is a comprehensive socio-hygienic and economic indicator that integrates the demographic, social and biological processes characteristic of the 
country’s population. Public health is a key indicator that is used to appreciate public health policy decisions.
The aim: The aim of this work is to analyze modern methods of studying public health and the possibility of their adaptation in the conditions of development of a public 
health system in Ukraine.
Materials and methods: The materials of the World Health Organization were investigated. The following methods were applied: bibliosematic, analytical, systems approach.
Results: As a rule, population health is assessed by medical and demographic indicators, which in turn include indicators of fertility, mortality, average life expectancy, as well 
as indicators of morbidity and disability.
In Ukraine, for a long time there was a study of the incidence of the population by several methods: by referring to medical institutions, by the results of preventive examinations, by 
causes of death and by specially organized studies. The source of information was various types of medical records. However, each of the methods had both positive and negative sides.
In many developed countries, there is no centralized system for the study of the incidence rate by treatment. This is partly due to the availability of different forms of ownership 
in the healthcare system, which results in the absence of a single accountability. At the same time, there is a principled approach that involves collecting only the information 
that can actually be processed and used in decision making. The use of the epidemiological method of studying population health is a particular approach to the study of diseases 
using probability theory, statistics, and specific methods for conducting scientific experiments. To assess the health of individuals using sociological methods, known to be effective 
by WHO experts. According to the research forming the index of disease burden and an indicator DALY (the number of years of life lost due to disability).
Conclusions: In order to comprehensively study the state of health of the population of Ukraine, one should use complex methods of studying the incidence rate (by reversibility, causes 
of death, specially organized studies). There is a need to assess disease risk factors. To analyze data, use standardized data by gender and age. To assess, use generally accepted indicators.

	� KEY WORDS: Health statistics, public health.

CONTINUING EDUCATION OF DOCTORS

Iryna A. Holovanova, Svitlana V. Kharchenko, Natalia V. Kharchenko
UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

Introduction: Health care reform seeks to keep the patient at the center of the system. The Ministry of Health of Ukraine in the Strategy for the Development of Medical 
Education proposes to introduce qualitative changes in medical education. This requires addressing the continuing education of physicians.
The aim: Continuing education of physicians is aimed at achieving the goal of building a quality system of higher medical education and providing a health care system with 
qualified physicians that meets international standards.
Materials and methods: Literary sources, normative-legal base are analyzed. Methods such as sociological and forecasting are used.
Results: In accordance with the Resolution of the Cabinet of Ministers № 302 of March 28, 2018, a system of continuous professional development of healthcare professionals 
has been introduced. Continuing professional development requires that the doctor must score a certain number of points each year for advanced training. This allows you to 
score points not only once every 5 years and improve skills not only through training at the Academy of Postgraduate Education. 
Doctors improve their skills through participation in conferences, study abroad, online courses, trainings. 
The Public Institution Public Health Center of the Ministry of Health of Ukraine organized distance learning courses. Physicians and public health professionals are involved 
in the study of various sections in their spare time: 1st “Fundamentals of Public Health for Professionals.” (December 2019), 2nd “Immunoprophylaxis of infectious diseases.” 
(February – August 2020). This is listening to interesting lectures by various specialists, watching presentations, answering tests. It is very encouraging that training is free. The 
result is advanced training, certificates were received by all participants who completed the task.
The introduction of the e-Health system involves the transition to electronic documentation (electronic medical card, electronic referral, electronic prescription for “Available Medicines”, etc.).
Postgraduate specialization or master’s degree program in Health Care Management has been introduced. Qualification requirements for a health care specialist: work experience 
in the medical specialty for the head of the regional hospital – not less than 10 years, and in the specialty “Health Care Management” – not less than 8 years; for the head of a 
health care institution at the city/district and oblast levels – at least 8 and 5 years, respectively. Internships at higher health care facilities.
The program of postgraduate training of heads of medical institutions in the specialty “Health Care Management” is designed for 1.5 years (18 months).
Previously, professional management training took the form of a post-appointment specialization, and the chief physician was expected to study in the workplace almost 
without leaving his or her job.
Conclusions: Doctors improve their skills through participation in conferences, study abroad, online courses, trainings, postgraduate specialization or master’s degree in “Health 
Care Management”, learning English, mastering computer technology, etc.

	� KEY WORDS: continuing education, doctors, advanced training, healthcare.
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COMPARATIVE ANALYSIS OF THE FACTORS OF DEVELOPMENT 
OF CARDIOVASCULAR DISEASES AMONG THE POPULATION OF 
KAMPALA (UGANDA) AND POLTAVA (UKRAINE)
 
Holovanova I.A., Khorosh M.V., Bieliaiev I.S., Mutumba A.
UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

Introduction: The main problem for the health system of any country is the problem of morbidity of cardiovascular diseases. This problem is present both in countries with a 
high level of economic development (USA, Western Europe), and in countries with a low level of economic development and in developing countries (Uganda, Ukraine), since 
cardiovascular diseases are the main causes of disability (reduced quality of life) and mortality (irreversible human losses) of the able-bodied population. Taking into account 
the main trends in the cardiovascular morbidity of our time, the public health system plays a big role in the successful fight against these weeds: the development of adequate 
and timely prevention of risk factors, health protection and the promotion of a healthy lifestyle.
The aim of our research is to study statistically influential risk factors for cardiovascular diseases among the population of Kampala (Uganda) and compare these data with 
data from Poltava (Ukraine), followed by identifying the dominant causes in the development of cardiovascular diseases to determine the method of their primary prevention .
Materials and methods: Statistical data on risk factors were studied by conducting a survey of the population of Kampala (Uganda) using a specially designed questionnaire. 
The data obtained were analyzed using methods - odds ratios (OR) and regression analysis, and as a result, significant risk factors for circulatory system diseases among the 
Kampala population were identified and compared with similar ones in Poltava.
Results: The analysis identified the risk factors that had a significant increase in the risk of circulatory system disease among the population of Kampala: age over 40 (OR = 7.892, 
p = 001), male gender (OR = 4.642, p = 0.017), overweight (BMI over 25) (OR = 2.128, p = 0.034), smoking (OR = 2,122, p = 0,043), pork (OR = 2,243, p = 0.02), lard (OR = 
2,091, p = 0,044), sweets (OR = 2,433, p = 0.02), low physical activity (OR = 2.450, p = 0.03), stress (OR = 4.214, p = 0.009), working conditions (OR = 2.194, p = 0.041). The 
factors of protection were: sufficient fruit consumption (OR = 0.188, p = 0.008), vegetables (OR = 0.135, p = 0.037), fish (OR = 0.394, p = 0.008), poultry meat (OR = 0.466, 
p = 0.031). Following a multiple regression, an indicative model for prevention of circulatory system diseases among the population of Kampala was constructed – special 
preventive activities require the following: age, gender, overweight, frequent use of lard and sweets, hard working conditions. At the same time, similar prevention model in 
the city of Poltava (Ukraine) focus prevention activities on the following factors: age, gender, anamnesis, BMI, smoking, pork and salt consumption, relationships in the family. 
Conclusions: As a result of a study of risk factors for circulatory system diseases among the population of Kampala (Uganda) and Poltava (Ukraine), it has been determined 
that, despite virtually similar risk factors (by the odds ratio), there are differences in prevention models - there is a difference between the more influential risk factors (according 
to multiple regression analysis).

	� KEY WORDS: cardiovascular diseases, risk factors, public health, promotion, prevention.

EVALUATION OF THE HEALTH CONDITION AND RISK FACTORS OF 
THE UKRAINIAN POPULATION IN 1992-2017
 
Iryna A. Holovanova, Tetiana O. Tyshkovska, Natalia А. Lyakhova, Oksana I. Krasnovа, Mariia M. Tovstiak
UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

Introduction: The state of health in the population is the most important social indicator of the social progress and security of the state, reflecting the well-being of the nation, 
its social and economic growth, ecological, demographic status, sanitary and hygienic position. The influence of such factors, as insufficiency of natural products, psychological and 
emotional load, poor quality of life, untimely medical attention lead to a decrease in the adaptive capacity of the human body and its resistance, which increases in the level of morbidity.
The aim: To analyze and evaluate the health of the Ukrainian population and to identify factors that affect its condition.
Materials and methods:  Materials: statistic data of the State Statistics Service of Ukraine for the years 1992-2017 and materials of the Center of Medical Statistics of the 
Ministry of Health of Ukraine. The following methods were used: systematic analysis, bibliographic and semantic, epidemiological, medical-statistical, sociological, cartographic.
Results: The dynamic of the disease prevalence illustrates the upward trend in pathologies: in 1992-2017, the prevalence rate of diseases increased one and a half times from 
110.5 to 178.8 thousand cases per 100 thousand people. In the disease prevalence structure diseases of the circulatory system occupy the first position (30.9% in 2017), the 
second belongs to respiratory diseases (20.1% in 2017), the third place – to diseases of digestive organs (9.8%), the fourth place was taken by diseases of the musculoskeletal 
system and connective tissue (5.45%) among the whole Ukrainian population in 2017. One of the pressing problems in Ukraine is the development of the tuberculosis epidemic. 
Each year, 40 000 new cases and 10 000 deaths from tuberculosis are reported. An HIV epidemic is also a critical situation, as 50 cases are recorded daily.
The following major risk groups were identified: environmental and hygiene factors, social and cultural circumstances and lifestyle, and hereditary predisposition.
Conclusions: Following the research, the tendency of incidence rates increases during 1992-2017 was observed. Only the constant study and analysis of environmental, 
working and living conditions of the population, other social elements that form the risk factors affecting the state of health of the nation will allow to substantiate, formulate 
and implement public health management strategies.

	� KEY WORDS: health, risk factors, population, morbidity.
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ФУНКЦІОНАЛЬНО-ОРГАНІЗАЦІЙНА МОДЕЛЬ УПРАВЛІННЯ 
СЛУЖБОЮ НАДАННЯ МЕДИЧНОЇ ДОПОМОГИ  ХВОРИМ З 
ХВОРОБАМИ КРОВІ ТА КРОВОТВОРНИХ ОРГАНІВ 

FUNCTIONAL ORGANIZATIONAL MODEL OF MANAGEMENT OF 
SERVICE OF PROVISION OF MEDICAL CARE TO PATIENTS WITH 
DISEASES OF BLOOD AND BLOOD-FORMING ORGANS
 
Volodymyr V. Horokh1,  Vladyslav A. Smiianov2

1SUMY REGIONAL CLINICAL HOSPITAL, SUMY, UKRAINE
2SUMY STATE UNIVERSITY, SUMY, UKRAINE

Вступ: Комплексна  система управління   організацією медичної допомоги хворим з хворобами крові та кровотворних органів  на рівні регіону базується   на основі 
трьох головних компонентів: суб’єкту і об’єкту управління та блоку наукового регулювання.  
Мета: розробити   функціонально-організаційну модель управляння службою надання медичної допомоги  хворим з хворобами крові та кровотворних органів на 
регіональному рівні  в сучасних умовах реформування  галузі охорони здоров’я, 
Матеріали та методи: Об’єктом управління є служба  надання медичної допомоги  хворим з хворобами крові та кровотворних органів на регіональному рівні. 
Суб’єктом, який керує службою  надання медичної допомоги  хворим з хворобами крові та кровотворних органів на рівні закладу охорони здоров’я є   медичний 
директор закладу, а на рівні регіону - керівник  управління охороною здоров’я відповідного рівня. 
Результати: Встановлено такий розподіл управлінських функцій на рівні закладу охорони здоров’я (ЗОЗ): генеральний директор несе відповідальність та управляє 
матеріально-технічним, фінансовим, кадровим забезпеченням,  медичний директор - розробляє заходи з забезпечення населення гематологічною медичною 
допомогою в ЗОЗ в рамках  програми  державних гарантій медичного обслуговування населення та контролює їх виконання, а завідувач  структурним підрозділом 
- забезпечує   надання медичної допомоги пацієнтам в  рамках програми  державних гарантій медичного обслуговування населення.  
Об’єктом управління є ЗОЗ і медичні працівники які надають  медичну допомогу  хворим з хворобами крові та кровотворних органів. Склад об’єкту  здійснюється на основі:
-	 застосування інформаційних технологій в менеджменті  медичної допомоги хворим з хворобами крові та кровотворних органів;
-	 фінансування заходів з лабораторного обстеження пацієнтів;
-	 матеріально-технічних можливостей для впровадження сучасних технологій діагности та лікування   хворих з хворобами крові та кровотворних органів;
-	 забезпечення в достатній кількості висококваліфікованими медичними кадрами;
-	 забезпечення впровадження та контролю використання даних з доведеною ефективністю та  клінічних протоколів, що затверджені МОЗ України і стандартів 
медичної допомоги хворим з хворобами крові та кровотворних органів;
-	 додержання деонтологічних принципів в професійній діяльності;
-	 доступності інформації для населення про ЗОЗ в яких надається гематологічна допомоги та  можливий маршрут пацієнта;
-	 використання міжнародних стандартів гематологічної допомоги населенню.
Весь комплекс названих  факторів забезпечує зберігати цілісність  системи  і сприяє її ефективному розвитку.
Блок наукового регулювання, який є  одним із головних компонентів моделі управління, включає   організацію науково-інформаційного забезпечення з питань надання 
медичної допомоги населенню з хворобами крові та кровотворних органів, вивчення і поширення досвіду ВООЗ з питань надання гематологічної кваліфікованої 
медичної допомоги, а також  досвіду охорони здоров’я  України з даного питання, організацію зв’язку  з науковими установами країни.
Висновки: Таким чином, в питанні забезпечення права населення з хворобами крові та кровотворних органів   на   якісну і доступну медичну допомогу важливим є 
ефективне управління   організацією медичної допомоги хворим з хворобами крові та кровотворних органів  на рівні регіону   на основі трьох головних компонентів 
(суб’єкту і об’єкту управління та блоку наукового регулювання) з використанням шести аспектів системного підходу.

	� КЛЮЧОВІ СЛОВА:  хвороби крові та кровотворних органів, медична допомога, надання, управління.

	� KEY WORDS: diseases of blood and hematopoietic organs, medical care, provision, management.
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CHARACTERISTICS OF THE PRIMELY DISABLED PARTICIPANTS OF 
COUNTER-TERRORISM OPERATION FOR 2014-2019
 
Svetlana S. Kasinets, Serhii S. Makarenko, Oleksandr D. Havlovskyi
UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

Introduction: The counter-terrorism and combined forces operation is leading to an increase in servicemens, participants in military operations, and persons with disabilities in Ukraine. The 
number of cases of military injurys, psychological disorders and social maladaptation, which have a prolonged nature and require comprehensive rehabilitation of persons with disabilities, 
especially participants of the counter-terrorism operation, their timely, high-quality prosthetics and creation of appropriate conditions for integration into society, is increasing. In connection with 
these events, new approaches and features have emerged in conducting social and social expertise and collecting statistical information on disability and rehabilitation of this category of citizens.
The aim: To study the peculiarities of the distribution of participants of the counter-terrorism operation initially recognized as disabled by persons for the period 2014-2019 in the Poltava region.
Materials and methods:  The statistical reports of the Poltava region Transport and Radiological medical and social expert commission on the review of counter-terrorism operation participants 
during 2014-2019 and the analytical and information guide «Basic indicators of disability and activity of medical and social expert commissions of Ukraine for 2019» were analyzed.
Results: Among the first recognized persons with disabilities of participants of counter-terrorism operation in the Poltava region for the period 2014-2019, the most frequently 
established group III (55.4%, 505 persons) disability, group II - in 43.6% of cases (440 persons), group I installed 25 persons (1%). For the first time in 2014, 3 people were 
recognized as disabled, in 2015 - 94 people, in 2016 - 183 people, in 2017 - 158 people, which is 25 people less, and in 2018 this figure increased to 210 people, and in 2019 year 
- 295 people, reaching its highest level in all years of counter-terrorism operation. In the first place, among the causes of disability were injuries of different localization, but there 
is a tendency to gradually reduce the share of injuries each year from 51% in 2015 to 29% in 2019. Instead, there is an increase in somatic pathology in this contingent every year.
Conclusions: Thus, the presence of persons with group III disability of counter-terrorism operation participants is more than half (55.4%), implies high rehabilitation potential and 
a positive outlook for rehabilitation. Significant changes in the structure of disability among counter-terrorism operation participants are a consequence of military involvement 
and the impact of stress. Initially, it is the presence of combat traumas that gradually lead to the development of psychological and somatic disorders, which usually have a long 
prolonged nature and require as soon as possible to conduct various rehabilitation activities in order to adapt to society. 

	� KEY WORDS: participants of counter-terrorism operation, participant in military operation, primary disability, rehabilitation, structure of disability

A HEALTHY LIFESTYLE AS A FACTOR IN THE GROWTH  
OF AN EFFECTIVE LABOR MARKET
 
Natalia V. Kharchenko, Svetlana V. Kharchenko, Anatoly V. Kostrikov
UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY

Introduction: In the psychological and pedagogical direction, a healthy lifestyle is considered in terms of consciousness, human psyche, motivation. ... A healthy lifestyle 
emerges as a specific form of appropriate human activity - an activity aimed at preserving, strengthening and improving one’s health.
The aim: Improving the quality of human resources means increasing the efficiency of the labor market, improving education and training, overcoming poverty and creating 
a better health system. The state should play an important and comprehensive role in solving all these problems.
Materials and methods: Literature sources, regulatory framework were analyzed to achieve this goal. The method of system analysis was used.
Results: The definition of health was given by the World Health Organization in the preface to the Statute of the organization: “Health is a state of complete physical, mental 
and social well-being in the absence of illness or infirmity, including the ability to lead a socially and economically productive life.”
In 1980, the World Health Organization (WHO) Global Strategy for the Development of Health for All was developed and adopted by all 189 WHO member countries. In 1998, a 
new version of the strategy, Health for All in the 21st Century, was adopted, the main goal of which is to achieve the highest possible level of health for all people in the world. 
The main and ongoing task of this strategy is to achieve the full realization by all people of their “health potential”.
There are a number of obstacles to this:
- the importance of prevention is still largely declared;
- imperfection of legislative and regulatory frameworks;
- poor funding for prevention programs and specific measures;
- lack of knowledge about the economic consequences of conducting or not carrying out preventive measures;
- lack of financial incentives for doctors and nurses to engage in disease prevention and health promotion. The WHO formula (model) for health determinants has become widely 
known and has been adopted by the 1980s. According to this model, the environment contributes to 20% of the impact on the quality of health, about the same - the impact 
of genetic factors, the contribution to health of the health care system - 10-15%, the remaining 50% in the overall structure factors that shape public health due to people’s 
lifestyle: work, nutrition, comfort, rest, home situation, family relationships, living conditions.
Conclusions: It follows that 50% of one’s health can be gained by changing his or her life for the better.

	� KEY WORDS: healthy lifestyle, human activity, preserving, strengthening, improving of health.
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ANALYSIS OF THE INCIDENCE OF ENDOCRINE PATHOLOGY 
AMONG THE ADULT POPULATION POLTAVA REGION
 
Oleg G. Krasnov, Oksana I. Krasnovа, Oleksii O. Kizimenko 
UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

Introduction: Statistics over recent years show an increase in morbidity and mortality among the population of Ukraine. Pathology of the endocrine system occupies one of 
the leading places in the structure of the general morbidity of the population.
The aim: to assess the state of the incidence of endocrine pathology among the adult population of Poltava region.
Materials and methods: the statistical method and the system approach method. The research materials were data from statistical reporting of the MHU and Poltava region. 
Results: In Poltava region, the total spreading of endocrine diseases in 2019 compared with 2018 increased and amounts to 918 compared to 866.5 per 10,000 population. Low rates 
are noted in the city of Kremenchug - 580.0 ( in 2018-586.5) per 10,000 population, in the city of  Horishni Plavni -521.0 (in 2018 - 533.1) per 10,000 population, in Grebenkovsky district 
- 512 (in 2018 - 536.3) in Orzhitsky district - 537.0 (in 2018 - 516.4 ) per 10,000 population. In the structure of diseases of endocrine pathology, the largest share is diabetes 432.00 per 
10,000 population, then teriotoxicosis - 14.3, hypothyroidism - 32.5, autoimmune thyroiditis - 37.1, nodular goiter - 123.9 and diffuse non-toxic goiter - 99.3 per 10,000 population.
Conclusions: The main directions of optimizing the care for patients with endocrine pathology are strengthening the material and technical base of healthcare facilities for the 
diagnosis and treatment of diabetes mellitus, and to improve preventive measures. 

	� KEY WORDS: endocrine diseases, prevalence, incidence

THE USE OF HARMFUL DRINKS AS A MEDICAL AND SOCIAL 
PROBLEM OF MODERN YOUTH

Oksana I. Krasnovа, Tatiana V. Pluzhnikova, Natalia А. Lyakhova, Oleg G. Krasnov,  
Andrei V. Sidorenko, Andrei A. Nalivaiko
UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

Introduction: Today, one of the acute medical and social problems is the spread of the use of alcohol and low alcohol drinks by adolescents. Every year the number of teenagers 
who drink alcohol becomes more. Unaware of the harmful effects of alcoholic beverages, they destroy themselves.
The aim: study and analyze the prevalence of alcohol and low alcohol drinks among teenagers.
Materials and methods: used bibliosemantic, sociological and medico-statistical methods. The research materials were the annual report of the State Statistics Service of Ukraine.
Results: The study emphasizes the relevance of the problem of the spread of propaganda of alcoholic beverages and alcoholism itself among young boys and girls. The study 
revealed that more than 90% of 15-17-year-old students drank alcohol, almost 60% of adolescents were several times intoxicated. Most often, 15-17-year-old young people 
who, study use alcoholic drinks, such as beer (boys in 57,3% of cases) and factory low-alcohol drinks (girls in 43,7%). Recently, 40% of teenagers drank wine, and 22.4% drank 
champagne and spirits. The most common alcoholic drink used by young people aged 15-17 in an entertainment institution recently is beer, it was consumed by 45.4% of boys 
and 30.9% of girls. Low alcohol drinks of industrial production come second in popularity - they were consumed by 28.8% of boys and 35.9% of girls.	 40.3% of 
adolescents replied that they had never consumed energy drinks, 32% had consumed them one to five times in their entire lives.
Conclusions: Thus, the general trend in the spread of alcohol and low alcohol drinks among adolescents is disappointing. The main factors that negatively affect the situation : 
the family’s tolerant attitude to alcohol abuse of adolescents, the cultural traditions of communication in the company, the insufficiently formed worldview of the young man on 
understanding a healthy lifestyle; beer advertisement, lack of control over the implementation of Ukrainian legislation regarding the prohibition of the sale of alcohol to minors.

	� KEY WORDS: teenagers, schoolchildren, alcoholic drinks, energy drinks, beer.
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DETERMINING THE CAUSES OF PROFESSIONAL VOICE 
DISORDERS IN PEOPLE OF LANGUAGE PROFESSIONS

Tatiana V. Pluzhnikova, Maria M. Tovstyak, Svetlana S. Kasinets
UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

Introduction: The human voice, human language is the result of a complex mechanism of interaction of various organs and systems. Almost all major physiological systems of 
the body are involved in the implementation of phonation. They are combined to achieve a result by the central nervous system. Nowadays, an increasing number of professions 
are gaining a direct or indirect connection with the voice or speech function. The professional activity of teachers and lecturers of higher educational institutions requires 
significant energy expenditure and nervous and muscular tension. Voice load significantly affects the condition of the vocal apparatus. Diseases of the vocal apparatus reduce 
the ability to work in almost all healthy people.
The aim: Investigate the various causes of voice disorders in the voice professions. Materials and methods. The subjective attitude of the respondents was analyzed with the 
help of the questionnaire. Methods of application - statistical, system approach and system analysis.
Results: Observing the representatives of language professions, namely the teaching staff of higher education institutions, it was found that about 73% of respondents note 
that the cause of voice disorders is voice fatigue at the end of the school year. The impact of various infectious diseases of the upper respiratory tract in the autumn-winter 
period was noted by 22 % of respondents and 17 % of the causes of voice disorders indicated emotional overload. Uncertainty and fear of the audience during the speeches, as 
the cause of voice violations, identified 15 % of respondents.
Conclusions: Thus, timely detection and prevention of voice disorders in teachers, compliance with the regime and hygiene of the voice, prevention of respiratory infections, if 
possible to limit voice load in the cold and outdoors, allows to prevent voice disorders in people of the language profession. Even with minor voice disorders, you should consult 
a phoniatrician or otolaryngologist.

	� KEY WORDS: reasons, professional violation, voice.

PROFESSIONAL TRAINING OF MANAGEMENT MANAGER
 
Mariia M. Tovstiak, Tatiana V. Pluzhnikova, Natalia А. Lyakhova, Inna V. Bielikova
UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

Introduction: Modern requirements for the professional training of the manager of management, we note the complexity of this process, associated with the vision of such a 
specialist as a highly educated personality, endowed with leadership qualities, with highly developed intellectual, creative and organizational skills, which takes into account the 
requirements for self- researcher, coordinator of creative search and constructive relationships in the team, project and innovation manager, initiator of progressive changes and more.
The aim: The purpose is to substantiate and analyze the professional training of the management manager.
Materials and methods: theoretical - study and analysis of scientific literature on the problem of research to determine the degree of development of the problem; comparison, 
systematization and generalization of the scientific provisions outlined in scientific works.
Results: Introducing a future teacher to the theory and practice of management in education will promote a deeper understanding of professional phenomena, an awareness 
of the patterns of activity as a manager under the structural section, a more objective attitude to the management problems involved, which he will from time to time in any 
position. Such awareness can give an impetus to the professional self-development of a manager in this direction, to rethink his career intentions and to successfully realize 
them at a young age, when he has sufficient strength and energy for active management work.
Managerial competence is also able to extend its organizational capabilities in solving non-standard professional tasks, such as the development of various projects, the creation of 
a working team and management. The manager of the management, familiar with the basics of management management, is more susceptible to innovative processes that will 
not cause him a psychological barrier associated with the lack of skills and skills to evaluate and master innovation and incorporate them into the established system of activity.
Conclusion: Therefore, the manager of the management is one that includes the theoretical and practical foundations of management activity in the institution, we consider universal 
and necessary for training an employee of any profile. With the changes that are taking place in our country, there is a need to increase the demands on the personality - the manager, his 
professional and social competence, concerning the growing range of professional and non-professional issues, the tendency towards professional mobility, which is increasingly evident 
in Ukrainian society, and acmeology. considerations concerning both the expansion of the individual’s career opportunities and the growth of skilled human resources in management.

	� KEY WORDS: manager, manager, activity, training.


