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Doppler evaluation of the vesicoureteral junction
function in healthy subjects

R.Y. Abdullaiev', P.0. Korol?,
0.V. Shcherbina?, R.R. Abdullaiev’

" Kharkiv National Medical University, Kharkiv, Ukraine
2Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

Cite: Abdullaiev RY, Korol PO, Shcherbina OV, Abdullaiev RR. Doppler evaluation of
the vesicoureteral junction function in healthy subjects. Radiation diagnostics and radiation
therapy. 2023; 14(4): 00-00. https://doi.org/10.37336/2707-0700-2023-4-1.

Urine comes into the bladder through the
ureters, the orifice of which are located on the
sides of the urethra. The rate of urine flow
depends on the volume of liquid taken, kidney
function, the muscles condition of the bladder
and ureters. Usually, the first urge to urinate
occurs when the bladder volume reaches
150-250 ml. At the time of urination, the in-
travesical pressure increases, the muscles of
the intramural part of the ureter contract, and
urine does not flow back into the ureter [12].

In paediatric practice, ultrasound examina-
tion is the first method of visualisation in case
of suspected abnormalities of the genitouri-
nary tract. In the evaluation of complex con-
genital urogenital abnormalities, ultrasound
examination should be adapted according to
the clinical suspicions and provide maximum
information. Vesicoureteral reflux and prima-
ry megaureter are characterised by a primary
dysfunction of the vesicoureteral junction.
The absence of a ureter jet on ultrasound in
combination with vesicoureteral reflux on a
cystourethrogram makes it possible to diag-
nose the reflux type of megaureter obstruction.
Ultrasound examination of the urine jet in real
time is an advantage over other methods [13].

Obstruction of the orifice of the urethra or
ureters significantly affects the urine jets from
the ureters and can lead to serious complica-
tions [15]. Determining the quantitative and
qualitative parameters of the urine jet from the
urethral orifice helps to improve the diagnosis
of many pathologies of the urinary tract [4].

Urine flows into the bladder as a jet at a
certain velocity through the vesicoureteral
junction. The velocity of the urine jet depends
on many factors. The higher the velocity of
the urine jet, the better it is visualised during
transabdominal ultrasound. In two-dimen-
sional mode, the urine jet can be visualised as
a flow or burst of low-intensity echo signals
emanating from the ureter orifice. The dura-
tion of the urine jet may depend on the func-
tion of the kidneys, the volume of the urinary
bladder, and the state of the vesicoureteral
junction. The longer the jet, the better it is re-
corded in colour and spectral Doppler modes.
This makes it possible to determine the quan-
titative parameters of the urine jet [5, 9].

The purpose of the study is to determine
the quantitative parameters of the urine jet in
healthy subjects using colour and pulsed Dop-
pler modes.

Research material and methods

The results of urine jet dopplerography
were analysed in 43 healthy subjects. Age of
volunteers varied in the range of 28-59 years
(on average 4146 years), among them 24 men
and 19 women.

The volunteers were asked to drink 700-
800 ml of liquid 15-20 minutes before the
ultrasound of both kidneys, ureters and blad-
der. Visualisation of the urine jet was carried
out in colour or power Doppler mode, and

rdrt.com.ua/index.php/journal
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OPVLNHANBHIFAO CITIAXEHHH

quantitative parameters were measured in
pulse mode. The number of jets of each ureter
was counted for 10 minutes and the average
frequency for 1 minute was determined. In
the colour Doppler mode, the height and area
of the urine jet were determined, on the Dop-
pler spectrum — the maximum and average jet
velocity, its duration, the ratio of the values
obtained from the left and right.
Dopplerography was performed on a
Philips HD 11XE device using a convection
sensor in the frequency range of 2-5 MHz.
The study was conducted in accordance
with the principles of bioethics set forth in
the WMA Declaration of Helsinki — «Ethical
principles for medical research involving hu-
man subjects» and «Universal Declaration on
Bioethics and Human Rights» (UNESCO).

Results and their discussion

The quantitative parameters of the jet were
recorded at a bladder volume in the range of
200-250 ml. The bladder volume was deter-
mined by multiplying three dimensions on
the axial and sagittal planes, indexed by 0.52
(fig. 1). The urine jet in the colour Doppler

>{ Length

8.31 cm

>{ Avamertp

7.00 cm
>{ Width
8.21 cm

mode looked like a flame directed from the
ureter orifice at an angle into the bladder cav-
ity (figs. 2, 3).

Table 1 presents the dopplerometric indi-
cators of the urine jet from both ureters with
a bladder volume of 200-250 ml. The total
number of urine jets for the entire group of
men (24 persons) from the right ureter in 5
minutes was 224, the average frequency of the
jet per minute was 1.87+0.31/min, the maxi-
mum velocity (Vmax) was 42.7+2.3 cm/s,
jet duration (D, s) — 3.59+0.41 s. For the left
ureter, these indicators were 237, frequency
— 1.9840.36/min, velocity — 48.2+2.5 cm/s,
and average duration — 3.43+0.35 s. For the
entire group of women (19 persons), the total
number of urine jets from the right ureter in
5 min was 182, the average frequency was
1.9240.34/min, the maximum velocity was
40.4+2.3 cm/s, the average duration jet was
3.27+0.32 s; for the left ureter, these indica-
tors were 193, 2.03+0.39/min, 43.8+2.3 cm/s
and 3.45+0.38 s, respectively (figs. 4-6).

The ratio of the maximum velocity of the
urine jet from the left and right ureters (Vleft/
Vright) was 1.13+0.04 for men, and 1.08+0.03
for women. As can be seen from the Table 1,
there was no statistically significant difference

>{ Bladder-v1

247.34 cm3

-

Fig.1. Ultrasound determination of bladder volume was carried out based on the multiplication
of 3 dimensions on transverse and longitudinal echograms, indexed by 0.52. V=247 ml (cm’).
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Fig. 2. Recording of urine jet from the right Fig. 3. Simultaneous recording of a low-
ureter in colour Doppler mode. velocity urine jet from both ureters.
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Fig. 4. Doppler spectrum of the urine jet. Fig. 5. Doppler spectrum of the urine jet.
Vmax — 51.3 cm/s, jet duration — 4.07 s. Vmax — 55.31 cm/s, jet duration — 5.27 s.
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Fig. 6. Doppler spectrum of the urine jet. Vmax
—43.39 cm/s.
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Table 1. Average values of Doppler indicators of the urine jet for each ureter separately

in healthy subjects

Characteristics of the

Men (n=24)

Women (n=19)

urine jet

from the ureter Right ureter

Left ureter

Right ureter Left ureter

The total number of
urine emissions for the
entire group in 5 min.

224

237 182 193

The average frequency
of the urine jet in a
minute

1.87+0.31/min

1.98+0.36/min

1.924+0.34/min | 2.03+0.39/min

Vmax, cm/s 42.7£2.3 48.2+£2.5 40.4+2.1 43.842.3
Duration, D, s 3.59+0.41 3.43+0.35 3.27+£0.32 3.45+0.38
Vleft/Vright 1.13+0.04 1.084+0.03

between the dopplerometric parameters of the
urine jet of the right and left ureters in men
and women separately and between them.

Given that the Doppler indicators of the urine
jet of the left and right ureters in both men and
women did not differ significantly, we decided to
compare the average values for the two ureters
taking into account the gender of the subjects.
As can be seen from table 2, for the entire group
of men (24 persons), the total number of urine
emissions from two ureters in 5 minutes was
461, the average jet frequency was 3.85+0.67/
min, the average systolic velocity was 45.54+2.4
cm/s, the average jet duration is 3.51+£0.38 s. For
the entire group of women (19 persons), these
indicators were 375, 3.95+0.73/min, 42.1+£2.3
cm/s and 3.63+0.35 s. As can be seen from the
table, the average Doppler indicators of urine
emissions from the ureters of men and women
did not differ statistically significantly.

We studied the qualitative Doppler indica-
tors of the urine jet. The Doppler spectrum of
the urine jet has the character of a wave with
the rise (acceleration) and descent (decelera-
tion) of the flow. Each emission can contain

from one to several flows. Four main forms
of the jet were identified: monophasic — the
presence of one wave with ascent and descent;
polyphasic — the presence of 2 or more waves;
rectangular — the wave velocity along the en-
tire length is almost unchanged; continuously
wavy — the flow occupies the entire cycle with
the presence of one wave (Figs. 7-10).

Characteristics of the Doppler spectrum of
the urine jet in healthy subjects with a blad-
der volume in the range of 200-250 ml are
presented in table 3.

As can be seen from the table, the amount of
urine jet from two ureters in the entire group of
men was 461 — their monophasic spectrum was
58 (12.6+1.5%), polyphasic—216 (46.8+£2.3%)),
rectangular — 168 (36.4+1.7%), continuous —
19 (4.1+£0.9%) urine emissions. For women,
these indicators were 375.31 (8.3+1.4%),
169 (45.1+£2.6%), 158 (42.1£2.5%) and
17 (4.59+1.1%), respectively. Among all types
of urine jet spectra, only the monophasic spec-
trum among men with low reliability (P<0.05)
occurred more often than among women. A
comparison of frequency of different types

Table 2. Average values of Doppler indicators of the urine jet for both ureters in healthy

subjects
Characteristics of the urine jet from the ureters Men (n=24) Women (n=19)
The total amount of urine emissions for the entire 461 375

group in 5 min from two ureters

Average frequency of urine jet per minute for both

3.85+0.67/min 3.954+0.73/min

ureters
Vmax, cm/s 45.5+2.4 42.1+£2.2
Average duration, D, s 3.51+0.38 3.36+0.35
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Table 3. Qualitative characteristics of the Doppler spectrum of the urine jet from both
ureters in healthy subjects

Doppler spectrum of urine jet Men (n=24) Women (n=19)

The total amount of jet from two ureters in 5 min. 461 375

Monophasic 58 (12.6+1.5%) 31 (8.3+1.4%)
P<0.05

Polyphasic 216 (46.8+2.3%) 169 (45.1+£2.6%)

Rectangular 168 (36.4+1.7%) 158 (42.1£2.5%)

Continuous 19 (4.1+£0.9%) 17 (4.5+£1.1%)

Fig.7. Recording of the monophasic Fig. 8. Recording of the polyphasic spectrum of
spectrum of the urine jet. the urine jet.

Fig. 10. Recording of the continuous spectrum of the
urine jet.

Fig. 9. Recording of the rectangular
spectrum of the urine jet.
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Table 4. Types of the Doppler spectrum of the urine jet, taking into account the gender

of the subjects

Gender of the Doppler spectrum of urine jet
subjects Monophasic Polyphasic Rectangular Continuous
1 2 3 4
Men (n=24) 58 (12.6+1.5%) 216 168 19
(46.8+2.3%) (36.4+1.7%) (4.1+£0.9%)
P 2-1<0.001 P 3-1<0.001
P 2-2 <0.001 P 3-4 <0.001
P 2-4 <0.001
Women (n=19) 31 169 (45.1+2.6%) 158 17
(8.3£1.4%) P 2-1<0.001 (42.1+2.5%) (4.5+1.1%)
P 2-2 <0.001 P 3-1<0.001
P 2-4 <0.001 P 3-4 <0.001

of the Doppler spectrum of the urine jet from
the ureters, taking into account the gender of
the subjects, is presented in Table 4. The table
shows that in both genders, the polyphasic type
of the Doppler spectrum of the urine jet oc-
curs with a high degree of reliability (P<0.001)
more often than other types. The next place is
occupied by the rectangular type of Doppler
spectrum, which occurs significantly more
often (P<0.001) than the monophasic and con-
tinuous types.

Laboratory and instrumental research
methods are used to diagnose kidney function.
One of them is diuretic renography, which is
used to diagnose urinary tract obstruction, but
the interpretation of the study results is very
controversial [11; 14]. Doppler ultrasound is
a practical and safe method that can be used
to differentiate non-obstructive hydronephro-
sis [7]. Further extensive studies will help
determine whether Doppler ultrasound can
replace renography [10].

In previous studies, dopplerography was
used to differentiate partial and complete ob-
struction of the ureter by a stone [2]. In stud-
ies [6] the average frequency of obstructive
lateral jets was 0.70+£0.49/min, which turned
out to be significantly less in a non-obstruc-
tive normal ureter. According to the results of
the study [1], the use of colour Doppler mode
made it possible to determine the presence
of a stone in the ureter and to differentiate
between obstructive and non-obstructive
hydronephrosis by the nature of the urine jet
visualisation. According to researchers [3],

the duration of the urine jet depends on the
type of spectrum, because it is shorter with
a monophasic pattern than with a continuous
pattern. The authors found that middle-aged
patients have a long duration of the ureter jet.
The results obtained by us coincide with the
data of the above authors.

Conclusions

In healthy young and middle-aged subjects
with a bladder volume in the range of 200-250
ml, the maximum velocity, frequency and du-
ration of the jet of urine from the right and left
ureters do not reliably differ from each other.
Also, no significant differences were found
between the indicators of men and women of
this age.

4 types of Doppler spectrum of the urine jet
from the ureters have been established. With
a bladder volume in the range of 200-250 ml,
the polyphasic type occurs with high reliabil-
ity more often (P<0.001) than the rectangular,
monophasic, and continuous types. The next
place is occupied by the rectangular type of
Doppler spectrum, which occurs significantly
more often (P<0.001) than the monophasic
and continuous types.

In healthy young and middle-aged subjects
with a bladder volume in the range of 200-
250 ml, the maximum velocity of the urine jet
from the ureters in most cases is in the range
of 36-55 cm/s, frequency — 1.5-2.5/min, dura-
tion — 3-5 s.
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Indicators of the Doppler spectrum of the
urine jet in healthy subjects can be used to
evaluate the function of kidney excretion in
various pathological conditions.
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JNOILIEPIBCHbKA OIIIHKA ®YHKIIII
MIXYPOBO-CEUYOBIJHOI'O CIIIBYC-
T Y 310POBUX OCIb

PA. Aboynnaes, 11.0. Koponv,

O.B. l]epbina, P.P. Aboynnacs

MeTa gocJaia:KeHHs — BUSHAYUTH KIJIbKiC-
Hi TapaMeTpHu CTPYMEHsI Cedl y 3I0pOBHUX 0Ci0
3 BHUKOPHCTAaHHSM KOJIHOPOBOTO Ta IMITYJIb-
CHOTO JIOTIJIEPIBCHKOTO PEKUMIB.

Marepian i metoau. Pobora 6a3yeTbcs Ha
aHami3l pe3ylbTaTiB JIOMIEpoOMeTpii cTpyme-
Hs cedl 13 cedyoBoAiB y 43 3m0poBuX 0ci0 Bi-
koM 28-59 pokiB (y cepennbomy 41+£6 pokiB),
cepen Hux 24 yonomiku ta 19 xinok. Yepes
15-20 xB micns npuitomy 700-800 mn pinu-
HU TIPOBOAMIIACA Bi3yaji3allis CTpyMEHs cedi
3 CEYOBIJHUX YCTh, PEECTPYBAJIHUCA TaKi Mma-
paMeTpu — MakCUMalbHa Ta CEepeaHs IIBHUJI-
KiCTh, 4acTOTa CTPYMEHsS ce€4i 3a XBUJIUHY,
HOro TpUBaJiCTh.

Pesyabratn. Y 310poBHX 0Ci0 MO1010-
ro Ta CepPeIHhOr0 BiKy MpHU 00Cs31 CEYOBOTO
Mixypa B Mmexax 200-250 mn makcumalibHa
HMIBUJKICTb CTPYMEHS C€Ui 13 CEYOBOAIB Yy O1J1b-
II0CTI BUTAJIKIB BapiroBaja B aiama3oHi 36-55
cm/c, gactora — 1,5-2,5/xB, TpuBaiicts 3-5 c.
Byno BUSBIEHO YOTHPU TUMHU AOTIEPiIBCHKO-
ro CIEKTPY CTPpyMEHs cedi i3 cedoBofiB. [Ipu
00’emMi ceuyoBoro Mixypa B mexkax 200-250 mn
noiida3zHUi THUI 3ycTpidaBCcs 3 BUCOKOIO J10-
croBipHicTio yactime (P<0,001), Hixk mpsimo-
KyTHHUH, MOHO(]a3HUH Ta Oe3MepepBHUN THIIH.
[IpssMOKYTHUI THI NOMJIEPIBCHKOTO CHEKTPY
3aiiMaB JIpyre Micle i 3ycTpidaBcs AOCTOBIp-
Ho uactime (P<0,001), ni>k MmoHoda3zHuii Ta
Oe3nepepBHUN THUIIH.

BucnoBku. Y 310poBUX 0ci0 MOIOAOTO Ta
CepeIHbOTO BiKy MpH 00CS31 CEYOBOTO MiXYy-

10.1053/j.semnuclmed.2018.02.010. PMID:
29852947. PMCID: PMC6020824.

15. Wong C, Teitge B, Ross M, Young P,
Robertson HL, Lang E. The Accuracy and
Prognostic Value of Point-of-care Ultrasound
for Nephrolithiasis in the Emergency Depart-
ment: A Systematic Review and Meta-analysis.
Acad Emerg Med. 2018 Jun;25(6):684-698.

DOI: 10.1111/acem.13388. PMID: 29427476.

DOPPLER EVALUATION OF THE
VESICOURETERAL JUNCTION FUNC-
TION IN HEALTHY SUBJECTS

R.Y. Abdullaiev, P.O. Korol,
O.V. Shcherbina, R.R. Abdullaiev

Thepurposeistodeterminethe quantitative
parameters of the urine jet in healthy subjects
using colour and pulsed Doppler modes.

Research material and methods. The
study is based on the analysis of the results of
dopplerometry of the urine jet from the ureters
in 43 healthy subjects aged 28-59 years (on
average 41+6 years), among them 24 men and
19 women. 15-20 minutes after taking 700-
800 ml of liquid, the urine jet from the ureter
orifice was visualised and the following
parameters were recorded: maximum and
average velocity, frequency of the urine jet
per minute, and its duration.

The results. In healthy young and middle-
aged subjects with a bladder volume in the
range of 200-250 ml, the maximum velocity
of the urine jet from the ureters in most cases
varied in the range of 36-55 cm/s, frequency
— 1.5-2.5/min, duration — 3-5 s. 4 types of
Doppler spectrum of the urine jet from the
ureters were identified. With a bladder volume
in the range of 200-250 ml, the polyphasic
type occurred with high reliability more often
(P<0.001) than the rectangular, monophasic,
and continuous types. The rectangular type of
Doppler spectrum took the second place and
occurred significantly more often (P<0.001)
than the monophasic and continuous types.

Conclusions. In healthy young and middle-
aged subjects with a bladder volume in the
range of 200-250 ml, the maximum velocity,
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pa B Mexax 200-250 mn MakcuMasabHa IIBU/I-
KiCTh, 4aCTOTa Ta TPUBAJIICTh CTPYMEHs cedl
3 MpaBoOro Ta JIBOTO CEUOBOAIB Mik cO0O00
JIOCTOBIpHO HE BIAPI3HAIOTHCA. BcTaHOBIEHO
YOTHPHU THUIH JOIJIEPIBCHKOTO CIEKTPY CTPY-
MEHs cedyl 13 Ce4oBOJAIB. 3 HUX MojidazHuit
THI 3yCTPIYA€THCS 3 BUCOKOIO JTOCTOBIPHICTIO
gactime (P<0,001), HI’)X TPAMOKYTHHH, MO-
Hoda3Huil Ta 6e3nepepBHU TUnu. [lokaszuu-
KM JIOTIEPIBCHKOTO CIEKTPY CTPYMEHsS cedi y
310pOBUX 0C10 MOXYTh OyTH BUKOPUCTAHI1 JJIs
OLIHKU (PYyHKIIT BUALIIEHHS HUPOK MPHU PI3HUX
NaTOJOTIYHUX CTaHaX.

Kawuosi caoBa: momnneporpadis, morme-
pOMeTpisi, CTPYMiHb Ce€4l 3 CEYOBOJIB.

frequency and duration of the urine jet from
the right and left ureters do not reliably
differ from each other. Four types of Doppler
spectrum of the urine jet from the ureters have
been established. Of these, the polyphasic
type occurs with high reliability more often (P
<0.001) than the rectangular, monophasic, and
continuous types. Indicators of the Doppler
spectrum of the urine jet in healthy subjects
can be used to evaluate the function of kidney
excretion in various pathological conditions.

Keywords: dopplerography, doppleromet-
ry, urine jet from the ureters.
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Comparison of ultrasound parameters and kidney
function with chronic glomerulonephritis
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Chronic glomerulonephritis is an autoim-
mune form of the disease that affects the kid-
neys and leads to gradual necrosis of the kid-
ney glomeruli. This process is accompanied by
scarring and compaction of the kidney tissue.
Dead glomeruli are replaced by connective
tissue. Despite the fact that the kidneys retain
their functionality for a long time, the disease
develops steadily and eventually leads to kid-
ney failure. Glomerulonephritis is the third
most common cause of chronic kidney disease
(CKD) [8, 13]. CKD is defined as a persistent
abnormality in kidney structure or function,
for example, glomerular filtration rate (GFR)
<60 ml/min/1.73 m? or albuminuria >30 mg
per 24 hours for more than 3 months. CKD
occurs in 8-16% of the population worldwide.
However, less than 5% of patients with early
CKD report their disease. Among individuals
diagnosed with CKD, staging and new risk
evaluation tools that include GFR and albu-
minuria may help guide treatment and moni-
toring strategies [2, 4].

Glomerulonephritis is the leading cause
of kidney disease and is the most common
diagnosis in patients on chronic dialysis in
the UK. Timely diagnosis and treatment of
glomerulonephritis can help minimise both
the occurrence and severity of complications.
All patients with glomerulonephritis should
be managed according to the guidelines for
chronic kidney disease (CKD), with determi-
nation of renal function, blood pressure, and
proteinuria depending on the stage of CKD
[9, 10].

Inthe United States, the average rate of GFR
decline is approximately 1ml/min/1.73 m? per
year in the general population [11, 12], and
the lifetime risk of developing a GFR of less
than 60 ml/min/1.73 m2 is more than 50%.
[3, 5, 6, 12, 14]. Early detection and treat-
ment by primary care clinicians is important
because progressive CKD is associated with
adverse clinical outcomes, including end-
stage kidney disease (ESKD), cardiovascular
disease, and increased mortality.

The purpose of the study is to determine
the quantitative and qualitative echographic
parameters of the kidneys in chronic glomer-
ulonephritis, to compare them with GFR.

Research material and methods

The results of echography in 46 patients
with chronic glomerulonephritis were ana-
lysed. The diagnosis was established on the
basis of comprehensive clinical, laboratory
and instrumental research. The age of pa-
tients ranged from 28 to 57 years, among
them 25 men and 21 women. Among men,
13 (52.0+10.0%) were young (<44 years
old), and 12 (48.0+10.0%) were middle-aged
(45-59 years old). The number of middle-aged
women (15 — 71.449.9%) was significantly
(P<0.01) higher than that of young women
(6 — 28.6£9.9%).

The criteria for excluding patients from
the study were: patients who underwent hae-
modialysis or peritoneal dialysis and kidney

16

rdrt.com.ua/index.php/journal



RadiationiDiagnosticSuRadiation ANerapy a4 aVo IS 52025

transplantation; patients with hydronephrosis,
solitary cysts >4 cm, unilateral kidney; pa-
tients with a malignant neoplasm of the kid-
ney, sepsis, the presence of heart or respirato-
ry failure, liver disease; severe arterial hyper-
tension with diastolic blood pressure over 115
mm Hg; patients with GFR of less than 15 ml/
min/1.73 m?.

Quantitative parameters of the kidneys
were determined, the echostructure of the
parenchyma was evaluated. Echography was
carried out on a Philips HD7 device using
a convection sensor in the frequency range
2-5 MHz.

The research results were analysed by the
method of statistical processing of quantita-
tive factors. Student’s t test was used to eval-
uate the differences in quantitative indicators
between the groups. Differences at p < 0.05
were considered significant.

The study was conducted in accordance
with the principles of bioethics set out in
the WMA Declaration of Helsinki — «Ethical
principles for medical research involving hu-
man subjects» and «Universal Declaration on
Bioethics and Human Rights» (UNESCO).

Results and their discussion

Evaluating GFR, we focused on the clas-
sification, which includes 5 stages: stage 1—
kidney damage with GFR >90 ml/min/1.73 m?
and more; stage 2 — kidney damage with a
mild decrease in GFR in the range of 60-89
ml/min/1.73 m?; stage 3 — moderate decrease

in GFR 30-59 ml/min/1.73 m?; stage 4 — se-
vere decrease in GFR 15-29 ml/min/1.73 m?;
stage 5 — kidney failure — GFR less than 15 ml/
min/1.73 m? [8].

In 2 (4.34£3.0%) patients, GFR was >90
ml/min/1.73 m? in 9 (19.6+5.9%) it was
in the range of 60 to 89 ml/min/1.73 m?, in
25 (54.3£7.3%) — in the range of 30 to 59 ml/
min/1.73 m? (P <0.001), in 10 (21.7+£6.1%) —
in the range of 15 to 29 ml/min/1.73m?, res-
pectively (Table 1).

In addition, we determined the degree of
echogenicity of the parenchyma taking into
account the generally accepted classification
[15, 16]. According to this classification, grade
0 — a kidney of normal size, the echogenici-
ty of the cortex is less than that of the spleen,
with well-maintained corticomedullary differ-
entiation ; grade 1 — a kidney of normal size,
cortical echogenicity is the same as that of the
liver (or spleen), with maintained corticomed-
ullary differentiation; grade 2 — a kidney is of
normal size, the echogenicity of the cortex is
greater than that of the liver (or spleen), corti-
comedullary differentiation is reduced; grade 3
—reduced kidney length, the echogenicity of the
cortex is greater than that of the liver (or) spleen,
with poorly maintained corticomedullary dif-
ferentiation; grade 4 — the echogenicity of the
parenchyma is greater than that of the liver (or
spleen), with a loss of corticomedullary differ-
entiation. The 1st grade of the echogenicity of
the parenchyma was registered in 3 (6.54+3.6%)
patients, grade 2 — in 12 (26.1+6.5%), grade 3 —
in 24 (52.2+7.4%), grade 4 — in 7 (15.2+£5.3%)
patients respectively (Table 2).

Table 1. Distribution of patients with chronic glomerulonephritis by CKD stages, taking

into account the decrease in GFR

CKD Stage according to GFR Comparative

Stage I Stage 11 Stage 111 Stage IV group
1580 BT 1053457 m

71.1£13.9 ml P****<. 001 | p **<0' 001 P **<0.05

94.3+8.9 ml px***<0.001 P*****.< P ***<'0 01 P ***<0.001

P***xx< () 05 . Prxkx<

0.001 prxxxx< 0.001

0.001 '

Note: CKD — chronic kidney disease; GFR — glomerular filtration rate; P* — compared to
stage I; P** — compared to stage II; P*** — compared to stage III; P**** — compared to stage
[V; p***** _ compared to a group of healthy subjects.
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Table 2. Distribution of patients with chronic glomerulonephritis according to the

MHaNBHINAOCIIAKEHHS|

parenchyma echogenicity scale

. Grade of parenchyma echogenicity
E d In total
Xamue Grade 1 Grade I1 Grade I11 Grade 1V mrotd
24
. 12 (52.2+7.4%)
Chronic 3 o * 7
glomerulonephritis | (6.5+£3.6%) (23*1306.6514) 5*:2008% (15.2+5.3%) 46
P***<0.001
15
Comparative group | (22.4+£5.1%) — — — 67
P<0.05

Note: P — results of the group with chronic glomerulonephritis and healthy subjects; P* —

compared to grade I; P** — compared to grade II; P***

Table 3 shows the correlation between the GFR
and the grade of echogenicity of the kidney pa-
renchyma. Grade 1 echogenicity of the parenchy-
ma was registered only in 2 (4.3+3.0%) patients
with GFR >90 ml/min/1.73 m?. Grade II was not-
ed in 7 (15.2+5.3%) patients with GFR 60-89 ml/
min/1.73 m2 and in 5 (10.9+4.7%) patients with
GFR 30-59 ml/min/1.73 m2. Grade III was ob-
served in 1 (2.2+£2.1%) patient with GFR 60-89
ml/min/1.73 m2, in 19 (41.3+7.3%) patients with
GFR 30-59 ml/min/1.73 m?, and in 4 (8.7+4.1%)
patients with GFR 15-29 ml/min/1.73 m,. Grade
IV was noted in 1 (2.2+2.1%) patient with GFR
30-59 ml/min/1.73 m?, in 6 (13.0+4.9%) patients
with GFR 15-29 ml/min/1.73 m?.

As can be seen from the table, among patients
with grade III of echogenicity of the parenchyma,
GFR in the range of 30-59 ml occurred signifi-
cantly (P<0.001) more often than in the range of
60-89 and 15-29 ml. Among patients with grade
IV of echogenicity of the parenchyma, GFR was
significantly (P<0.05) more often in the range of
15-29 ml.

Table 4 shows the correlation between sono-
graphic indicators and the stage of CKD, deter-
mined by GFR. The average length of the kidney
in stage I CKD was 10.27£0.49 cm on average,
at stage II CKD — 10.02+0.45 cm, in stage III
CKD — 9.3140.29 cm, and in stage IV CKD —
8.19+0.12 cm, respectively. Only in stages Il and
IV CKD, the kidney length in patients with chron-
ic glomerulonephritis was significantly (P<0.05
and P<0.001) smaller than the corresponding
indicator of healthy subjects (10.23+0.27 cm).

— compared to grade IV.

In addition, it was found a significant decrease
(P<0.001) in length of kidneys in stage IV CKD
compared to stage III.

The dynamics of kidney area indicators in
stages Il and IV CKD had the same trend as kid-
ney length. The kidney area in stage III CKD was
31.1£2.13 cm? on average (P<0.05), in stage IV —
25.4+0.7 cm2 (P<0.001), among healthy subjects
—40.7£4.16 cm?, respectively. The kidney area in
stage IV was significantly (P<0.05) smaller than
in stage III. In contrast to the length and area of
the kidneys, the parenchyma area in all stages of
CKD was significantly (P<0.001) smaller than in
healthy subjects (Fig. 1).

€1=194, Smm
Al= ZZ.bCME 8
:-2 2.6
AZ= 2B, 5CNe
Fig.1. Echogmm of a patient with chronic
glomerulonephritis. A significant decrease in the
area of the kidneys (22.6 cm2 and 26.5 cm2), an
increase in the echogenicity of the parenchyma

with the disappearance of the differentiation of
the cortical and medullary layers is determined.
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Table 3. Distribution of the examined taking into account the echogenicity of the

parenchyma and GFR

Grade of CKD Stage according to GFR (ml/min/1.73 m?) In total
echogenicity >90 60-89 30-59 15-29
Stage | Stage 11 Stage 111 Stage IV
I 2 1 B B 3
(4.3£3.0%) (2.2+£2.1%) (6.5£3.6%)
I B 7 5 B 12
(15.2£5.3%) | (10.9+4.7%) (26.1+£6.5%)
19 4
1 (41.3£7.3%) o 24
11 - (2.242.1%) | P** <0.001 | G7FH1%) 1 (55 547 40
P***<0.001
1 6 7
1A% — — 13.0+4.9%
@222.1%) | U300 | (15.245.3%)
25
) 9 (54.3£7.3%) 10
In total P*<0,001 46
(4.3£3.0%) (19.6£5.9%) p*%<0,001 (21.7£6.1%)
p****<(),001

Note: CKD — chronic kidney disease; GFR — glomerular filtration rate; P* — compared to
stage [; P** — compared to stage II; P*** — compared to stage I1I; P**** — compared to stage I'V.

Table 4. Correlation between sonographic indicators and CKD stage taking into account

GFR
Sonoeraphic CKD Stage according to GFR Comparative
indigcat(lzrs Stage | Stage I1 Stage 111 Stage IV fou
94.3+8.9 ml |71.1+13.9 ml| 48.1+8.9 ml | 20.9+3.8 ml group
Kidnev leneth 9.31+0.29 8.19+0.12
Zm 8 1 10.27+0.49 | 10.02+0,45 P<0.05 P<0.001 10.23+0.27
P*%<0.001
. 25.4+0.7
K‘d‘;g ;"’ea’ 34.842.03 | 34.2+1.98 3 i;i(fzo’SB P<0.001 40.7+4.16
: P*%<(0.05
Area 24.6£1.21 | 21.7+1.03 14.9+0.45 11.4+0.33
P aregﬂ;yma’ P<0.001 P<0.001 P<0.001 P<0.001 29.7£0.53
S parenchyma / | 0.71£0.04 | 0.63£0.02 | 0.53+0.01 0.45+0.02 0.73+0.04
S kidneys P<0.05 P<0.001 P<0.001

Note: P — compared to the comparative group; P** — compared to stage III.

We have studied the ratio of parenchyma to
kidney area (Sparenchyma/Skidney). In stage
I CKD, no significant difference was found
between the indicators of patients and healthy

subjects (0.71+0.04 versus 0.73+£0.04). In
stages II-IV CKD, the value of the Sparen-
chyma/Skidney index (0.63+0.02; 0.53+0.01;
0.454+0.02) compared to the index of healthy
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subjects was significant (P<0.05; P<001 and
P<0.001) respectively less.

The dynamics of kidney vessel dopplerom-
etry and urine jet from the ureters depending
on stage CKD is presented in Table 5.

The average value of the systolic blood flow
velocity in the intersegmental arteries of the
kidneys in healthy subjects was 48.5+4.3 cm/s,
in stage | CKD — 47.1£2.9 cm/s, in stage II —
43.5+£2, 7 cm/s, in stage III — 36.7£3.4 cm/s,
in stage IV — 34.3+3.1 cm/s, respectively. The
difference between the indicators of stages I-1I
and healthy subjects was not reliable. The sig-
nificance of the differences between the value
of systolic blood flow velocity in stages III and
IV CKD in comparison with healthy subjects
was insignificant (P<0.05 and P<0.01). The
same difference was found between the indica-
tors of patients of stages I-II and stages III-IV
(P<0.05 and P<0.01).

The resistance index (RI) of blood flow in

the intersegmental arteries of the kidneys in
healthy subjects was 0.614+0.03, in stage | CKD
— 0.6240.03, in stage II — 0.644+0.03 cm/s, in
stage IIT — 0.72+0.03, IV stage — 0.76+0.04,
respectively. No significant differences were
found between the indicators of stages I-1I
and healthy subjects. The value of RI in stages
III-1V was significantly (P<0.05 and P<0.01)
than in stages I-II and in healthy subjects.
(Figs. 2, 3).

The blood flow velocity in the arcuate ar-
teries of the kidney in healthy subjects was
32.74£2.9 cm/s, in stage | CKD —33.1+2.6 cm/s,
in stage I — 29.44+2.3 cm/s, in stage III —
23.2+£2.1 cm/s, in stage IV — 21.64+2.3 cm/s,
respectively. Difference between indicators of
III-IV and I-1I stages, as well as in comparison
with healthy subjects had a moderate reliable
(P< 0.01) value. The value of RI in stage IV
CKD with high reliability (P< 0.001) differed
from indicator healthy subjects and stage 1.

Table 5. Correlation between dopplerometric indicators and CKD stage taking into

account GFR

Doppler indicators Stage CKD according to GFR Comparative
Stage | Stage II Stage IIT | Stage IV group
Blood flow velocity in the | 47.1£2.9 | 43.5+£2.7 36.7+£3.4 | 34.343.1 48.5+4.3
intersegmental arteries of P<0.05 P<0.01
a kidney P*<0.05 P*<0.01
Vmax, cm/s P**<0.05
Resistance index 0.62+0.03 | 0.64+0.03 |0.724+0.03 | 0.76+0.04 0.61+£0.03
RI P<0.05 P<0.01
P*<0.05 P*<0.01
P**<0.05
Blood flow velocity in the| 33.1£2.6 | 29.4+2.3 23.2+2.1 | 21.6+2.3 32.7+£2.9
arcuate arteries of the P<0.01 P<0.01
kidney, P*<0.01 P*<0.01
Vmax, cm/s P**<0.05 | P**<0.05
Index resistance 0.45+0.02 | 0.49+0.02 |0.54+0.02| 0.57+0.02 0.45+0.02
RI P<0.01 P<0.001
P*<0.001
Urine jet velocity from| 49.2+2.8 | 46.5£2.6 | 28.1£2.6 | 23.6+2.9 51.5£2.7
the ureter Vmax, cm/s P<0.001 P<0.001
P*<0.001
P**<0.001

Note: CKD — a chronic kidney disease; GFR — glomerular filtration rate; P — results of the
group with chronic glomerulonephritis and healthy subjects; P* — compared to stage I; P** —

compared to stage II.
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P[1] C3.5-60
Depth 189 mm
DNF 0.500
DR 65 dB
Power 100%
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Fig.2. Recording of blood ﬂow in the
intersegmental artery of the kidney in a patient
with chronic glomerulonephritis. A decrease in
systolic velocity (41 cm/s) and an increase in
the resistance index (RI — 0.72) are determined.

We studied velocity of urine jet from the
ureters, which allowed to evaluate the func-
tion of kidney excretion. The average val-
ue of this parameter in healthy subjects was
51.5£2.7 cm/s, in stage I of CKD — 49.24+2.8
cm/s, in stage II — 46.5+2.6 cm/s, in stage III
— 28.1£2,6 cm/s, in stage IV — 23.6+£2.9 cm/s,
respectively. The difference between indi-
cators of stages III-IV and I-II, as well as in
comparison with healthy subjects had a high
significant (P<0.001) value (Figs. 4, 5).

1502023

= 8.74
8.31n/s
8.08n/s

Fig.3. Registration of blood flow in the
renal arcuate artery in a patient with chronic
glomerulonephritis. A decrease in systolic
velocity (31 cm/s) and an increase in the
resistance index (RI — 0.74) are determined.

As is known, the disruption of the paren-
chyma structure in various pathologies leads
to the formation of CKD, which can be ac-
companied by a decrease in GFR. A progres-
sive decrease in GFR is the main indicator of
kidney function deterioration [2, 7]. One of
the signs of CKD is increased echogenicity of
the renal parenchyma, which is divided into 4
stages [15, 16]. According to the study results
[17], an increase in parenchyma echogenici-
ty of grade I was observed in 15.7% of cases,

Fig.4. Recording a normal urine jet from
the ureter in a healthy subject. The urine jet
velocity is 55.3 cm/s.

e

Fig.5. Recording a urine jet from the ureter

in a patient with chronic glomerulonephritis.
A significant decrease in the urine jet velocity

(20.5 cm/s) is determined.
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grade II — 42.9%, and grade III — in 21.4% of
cases. The authors found a linear relationship
between the level of creatinine in the blood
serum and the increase in echogenicity of the
parenchyma. [17]. We studied the correlation
between echogenicity of the parenchyma and
CKD stage, determined on the basis of a de-
crease in GFR. According to our data, grade III
of the renal parenchyma echogenicity was sig-
nificantly more often observed among patients
with stage III CKD with GFR of 48.1+8.9 ml.

Previous studies have studied the correla-
tion between such quantitative parameters as
kidney length, parenchymal thickness, and
glomerular filtration. The researchers noted a
positive correlation between these indicators.
According to [1], the best sonographic param-
eter that correlates with the serum creatinine
level is the echogenicity of the cortical layer
of the kidneys and its gradation compared to
the length, thickness of the parenchyma and
the cortical layer of the kidney.

In our opinion, the grade, length, and thick-
ness of the parenchyma and cortical layer of
the kidney normally varies in a wide range,
and when comparing them with healthy sub-
jects, the statistical reliability of the differ-
ences is not always achieved. When evaluat-
ing the quantitative parameters of the kidneys,
we used the parenchyma area, the kidney area
and their ratio. In our opinion, the parenchyma
area better reflects the level of its structural
disorders, in particular thinning. As the paren-
chyma thins, its area decreases more progres-
sively and the Sparenchyma/Skidney index
decreases. These indicators correlate better
with CKD stage.

Conclusions

In chronic glomerulonephritis, a moder-
ate decrease in GFR is better correlated with
grade III of impaired echogenicity of the renal
parenchyma.

In chronic glomerulonephritis in stages I11-
IV of glomerular filtration reduction, there is a
statistically significant decrease in the area of
the kidneys, parenchyma, index of Sparenchy-
ma/Skidney compared with healthy subjects
and patients in stage [-II CKD.

In the stages III-IV CKD caused by chronic
glomerulonephritis, there is a significant de-
crease in the urine jet velocity from the ure-
ters, which reflects a decrease in the excretory
function of the kidneys.
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The purpose is to determine echographic
parameters of the kidneys in chronic glomer-
ulonephritis (CG), to compare them with glo-
merular filtration rate (GFR).

Materials and methods. The results of
echography in 46 patients with CKD aged 28-
57 years were analysed. GFR, kidney length
and kidney area (KL and KA), parenchyma
area (PA), systolic velocity (Vs) and resistance
index (RI) of blood flow in the intersegmental
arteries of the kidneys (ISAK), urine jet veloc-
ity (UJV) from the ureters were evaluated.
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IMOPIBHAHHS YJIbTPA3BYKOBHUX
ITAPAMETPIB TA ®YHKIII HUPOK ITPHU
XPOHIYHOMY ITIOMEPYJIOHE®PUTI

@uoan @yao Capoapnu

Meta pocJigsKeHHSI — BH3HAYUTH €XO-
rpadiyHi MOKa3HUKH HUPOK MPU XPOHIYHO-
My raomepyiaonedputi (XI'), mopiBHsTH iX 13
HIBUAKICTIO KIyOoukoBoi ¢inpTpamnii (ILIKD).

Marepiaau i metoau. IIpoBeneno anainis
pe3ynbTaTiB exorpadii y 46 xBopux i3 XI' Bi-
koM 28-57 pokiB. OmuintoBamucs KD, nmo-
BknMHa Ta nioma Hupok (AH Ta ITH), nnoma
napenximu (I1I1), cuctoniuyna mBuAKICTH (VS)
Ta iHjxekc pesucteHTHOCTI (RI) kpoBoTOKY Yy
MixkcermeHtapuux aprepisix Hupok (MCAH),
mBUAKICTh cTpyMmens cedi (IIICC) 13 cedoBo-
IiB.

PesyasTaTtn. Ha III ta IV cragisx XXH

rdrt.com.ua/index.php/journal

23



OPVLNHANBHI IO CITIIKEHHA

Results. In stages III and IV CKD, the
kidney length (KL) in patients with CKD was
significantly (P<0.001) shorter than in healthy
subjects. A significantly (P<0.001) decrease
in KL in stage IV CKD compared to stage III
was found. KA in stage IV was significantly
(P<0.05) smaller than in stage III. PA in all
stages of CKD was significantly (P<0.001)
less than in healthy subjects. Significant dif-
ferences (P<0.01) were found between the
value of Vs in ISAK in patients with stages
III-1V and stages I-II CKD. The value of RI
in stages I1I-IV was higher (P<0.01) than in
stages I-1I also in healthy subjects. The differ-
ence between the indicators of UJV from the
ureters in patients of III-IV and I-II stages had
a highly significant (P<0.001) value.

Conclusions. In CG, a moderate decrease
in GFR is better correlated with grade III of
impaired echogenicity of the renal parenchy-
ma; in CG in stages III-IV of GFR reduction,
there is a significant decrease in KA, parenchy-
ma, index of S parenchyma/S kidney compared
with healthy subjects and patients in stage I-II
CKD:; in the stages III-IV CKD caused by CG,
there is a significant decrease in UJV from the
ureters, which reflects a decrease in the excre-
tory function of the kidneys.

Keywords: chronic glomerulonephritis,
chronic kidney disease, glomerular filtration
rate, kidney area and its parenchyma, urine jet
velocity from the ureters.

nosxuHa Hupku ([AH) y xBopux 3 XI' Oyna
noctoBipuo (P<0,001) menme, HIX Yy 370p0-
Bux. Bussineno mpocrosipue (P<0,001) 3meH-
menHs JIH wa IV cranii XXH nopiBasiHO 3
IIT cragiero. Ilmoma Hupkm Ha IV craxii Oyma
noctoBipao (P<0,05) menmoro, Hixk Ha III
cranii. IIIT na Bcix cramisx XXH Oyna no-
croBipHo (P<0,001) menmor, HIX Yy 340pO-
Bux. byna BusBiaena mocrtoBipHicTh (P<0,01)
BIAMIHHOCTEH MK BeauuynHorw Vs B MCAH
y xBopux [II-IV craniit Ta I-11 cramiit XXH.
Benuuuna RI wa III-IV cragisx Oyna Buiie
(P<0,01), nix na I-II cTanigax i y 310pOBHUX.
BiaminuicTe Mix mokaszaukamu LIICC 3 ceyo-
BoAaiB y xBopux III-IV Ta I-II craniit mana Bu-
coke noctoBipue (P<0,001) 3HaueHHS.

BucnoBku. [Ipu XI' moMmipHEe 3HHIKEHHSA
[IK® kpame kopentoe 3 III crynenem nmopy-
IIEHHS €XOTE€HHOCTI MapeHXIMU HHUPOK; MpHU
XI" ma III-1V cramisx suamxkenus KD Bix-
OyBaeThcs goctoBipHe 3menmenus [TH, ma-
peHXiMHU, 1HAEKCY SmapeHxiMu /SHUPKU TO0-
PIBHSIHO 31 3JJOPOBUMH 0COOaMU Ta XBOPUMHU
na I-II cragiro XXH; na III-1V cragisx XXH,
obymoBneHoi XI', BiiOyBaeThCs 3HaAYHE 3HHU-
xkenHs IIICC 3 ceuoBomiB, 1mo BigoOpaxkae
3HUKEHHS BUIAUTBHOT QYHKI[IT HUPOK.

KawuoBi ciioBa: XpoHIYHUN TiIOMEpY-
noHepUT, XpOHIYHA XBOpOoOa HUPOK, IMIBUI-
KicTh KJIy004YKOBOi (hinmbTparlii, mioma HUpoK
Ta 11 mapeHxiMH, NIBUJKICTh CTPYMEHS cedl 3
CE4YOBO/IIB.
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[Iopoky y ¢BiTi iHCYNbT ypaxye 13,7 MiJIb-
HOHIB JIO/IEH; 1€ Apyra 3a 4acTOTOI Cepen
OCHOBHHMX MPHUYMH CMEpPTi Ta 1HBaJIJHOCTI.
[TepeBakHa OIMBIIICTh 1HCYJIBTIB € IIEMIYHU-
mMu (015151 80%) [4]. BcranoBieHo, 1o arepo-
CKJICPOTHYHI KaPOTH/IHI CTEHO3U € IPHIHHOIO
lmeMigyHUX 1HCYNBTIB y 8-15% Bunankis [6].

[meMidyHOMY 1HCYNIBTY, IO CHPUYUHEHHI
TpoMOoeMOoi€l0 3 HeCcTaOlIbHOT ONAIIKH B
COHHIH apTepii, MO)kHA €()EKTUBHO 3aMO0IrTH
3a JIOIOMOT 00 METO/I1B X1pYpPridHOro J'IiKyBaH-
Hsl, TAKUX K KAPOTUJHA CHIAPTEPEKTOMIs Ta
KapoTHIHA aHIiOMIACTHKA 31 CTCHTYBAHHSM.
VY cydacHi#l KIiHIYHIN TPaKTHII OOTPYHTYBaH-
HS TOKa3iB JJIsl KapOTUJIHOI €HJapTepPeKTOMIl
0a3yeThCs Ha OIIHII CTYNEHS CTEHO3Y COHHOI
aprepii Ta HagBHOCTI ab0 BIJACYTHOCTI CHUMII-
TOMIB 1iepeOpanpHOi immemii. [IpoTe B ocTanHi
POKH cTa€e BcCe O1IbII OYEBHIAHHUM, IO OIliH-
ka arepockieporudnoi omsmku (ACB) nume
3a CTyIIEHEM CTEHO3y apTepii He € JOCTaTHIM
OPOTHOCTUYHUM YUHHUKOM PHU3UKY 1HCYJIBTY
[14]. Illo0 nmokpamuTu cTpatudikaiio pusu-
KY, JOCHITHUIBKUM IHTEpPEC MEPEMICTUBCS BiJ
CTYNEHS CTEHO3y N0 CTablIBHOCTI Ta Bpas-
JUBOCTI ONAIIKK Yepe3 30UIbIICHHS 0Ka3iB
TOTrO, 10 HecTabinpHI HecTeHOTHYHI ACH €
OlIBII CXWJIBHUMH N0 emOomi3amii B 1epe-
OpaJibH1 apTepii, HE3aJIEeKHO BiJ CTyNEHs CTe-
HO3Y [2].

CrangapTHa TEXHIKa YJIBTPa3BYKOBOTO
(Y3) nymiekcHOro CKaHyBaHHS HE 3aBXIH €
eQeKTHBHOIW y BU3HAYE€HHI MOTEHI[IMHOI He-
CcTabLIBHOCTI OJANIKHU, ICHYIOTh CKJIQJHOIII B
JOCTOBIpHIN ouiHui K KOMHOHCHTiB CTPYK-

Cy4acHUX V3 TEXHIK, 1110 MO)KyTL JOIIOMOITH

B OILIIHI[I BPa3JUBOCTI OJAIIKH, PO3TIALAAIOThH-
cs: emactorpadis 3cyBHoi xBuiai (SWE) s
BU3HAYCHHS NIUJIBHOCTI OJISIMIKHA, BHUKOPHUC-
TaHHS KOHTPAaCTHUX areHTiB 3 MOXIJIHUBICTIO
aKicHOT cTpykTypHOi ouinku ACBH Ta BusB-
JIEHHsI HEOBacCKyJIsipu3alii, a Takox Y3 TexHi-
Ka MIKPOBACKYJISIpPHOTO 300pakeHHs (superb
microvascular imaging, SMI) [13].

UynoBe MIiKpOBacKyIsipHE 300pa’keHHS
(SMI) — ne ynikanbHa Y3 gomiepiBchKa TeX-
HiKa, siKa BAKOPUCTOBYE aJITOPHUTM, IO 03BO-
nsi€ Bi3yauisyBaTH ApiOHI CYAMHH 3 IOBIJIb-
HOIO MBHUAKICTIO KPOBOTOKY 0€3 BUKOPHUCTAH-
HSI KOHTPAacTHOI pedyoBuWHHU. HalicyTTeBimor
npo06ieMo0 MpU BUSABJIEHHI HU3BKOIIBHUJKIC-
HOT'O KPOBOTOKY € HasBHICTh CTOPOHHIX J0-
IJIEPIBCHKUX CUTHAJIB (apTedakTiB pyxy), 10
BUHMKAIOTh BiJ CYCIIHIX CTPYKTYyp. 3BHYaii-
HUU METOAHU z[onnepiBCLKoro Y3 He MOXYTh
pO3pI3HATH apTe(pakTH BiJ peadbHUX CHUTHA-
7iB KpoBoTOKY. SMI ycnimno aHanizye xapak-
TEPUCTUKH apTe(dakTiB pyxy, [0 BUHUKAIOTH
yepe3 CyCiJHI CTPYKTYpHU, Ta PEECTPYE JIHIIE
KJIIHIYHO 3Hauymy iHpopmaniio. Kpim Toro,
SMI BUKOpHCTOBY€ afanTUBHUN (IABTp 1A
NPUTHIYEHHS IIyMOBHUX MEPENIKO Ta 3BOJTUTH
0 MiHIMyMYy apTedakT KOJIbOPOBOIrO craja-
xy [5]. O1xe, ronoBHuMu nepeBaramMmu SMI e:
Bi3yasi3aiisi MOTOKY 3 HU3BKOIO IIBUJKICTIO,
BUCOKAa pO3JiJbHAa 3/1aTHICTh, MIHIMaJIbHUMN
apredakT pyxy, BUCOKa yacToTa kaapis [12].

SMI nocTynHMi y ABOX peXHMax: MOHO-
XPOMHOMY (BIATIHKH CipOro) i KOJLOPOBOMY.
Pexum BinriakiB ciporo (mSMI) dokycyeTs-
cd JuIle Ha CyIMHHIN cUCTeMi, MOKpamyo-
Yy YYTJIUBICTh UUIAXOM BigHIMaHHS (HOHO-
Boi 1H(popmanii. KonsopoBuii pexum (cSMI)
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JNeMOHCTpY€e B-pexum iH(pOpMaIifo Tpo
KOJIp OJHOYAcCHO, JO03BOJISIIOUM OIIIHIOBATH
HU3bKOIIBUAKICHI TOTOKHM B MIKPOCYIHUHAX
ACB, npocBITI CyIuHU, B TOMY YHCI1 y MpPH-
cTinkoBUX 30Hax (7). ms OTPUMaHHS O1IB I
SIKICHOTO 300paKeHHs CTBOPCHI PEKOMEH AL
I0JI0 TapaMeTpiB 300pakeHHs 3 BUKOPUCTAH-
Hss SMI, mo 3a0e3neuyroTh Kpally Bi3yalisa-
i MikpocyauH [8].

Enacrorpadis 3cysuoi xBuni (SWE) — e
HOBUU Y3 MeTon, sIKUi BUKOPUCTOBYE CHUIIHU
aKyCTUYHOTO BI/IHpOMlHIOBaHHH JULSL TeHeparii
MONINPEHHS 3CyBHOI XBHIII B TKaHHHI, 110 10~
3BOJISIE OLIIHUTH KOPCTKICTh TKAHUHHU ILISXOM
KUIbKICHOTO BH3HaueHHs moayis FOura [10].
Ockurbku MOyab FOHTa 3HaYHO HMKYUAKM TSI
KUPOBOT TKAHUHHU, HIXK 171 G16pO3HOT TKaHU-

u [1,10]. SWE € moTeHIililHUM 1HCTpYMEH-
TOM-KaHIUAATOM JUUIS TOKPAIeHHS BUSBICHHS
Bpa3JIMBUX OJISIIOK 1, OTXKeE, IJIsI MOKpaL[eHHs
cTpaTudikanii pU3UKy aTepoTPOMOOTHUUYHOTO
iHcynbTy. Jocnimkenns namientis 3 ACb mo-
Ka3yITh XOpOIIYy BIATBOPIOBAHICTH Ta MOTEH-
MiHY KJIiHIYHY KOPUCTh, a TAKOX JOBOJSTH,
mo Monyns FOHra KapoTHAHOT OISIIKH KOpe-
JI0€ 3 SIKICHOIO OI[IHKOIO ONsimku y B-pexumi
(mkana I'pes-Yina), mo gonoMarae nmokpamiu-
TH JA1arHOCTUYHI XapaKTePUCTUKHU BPa3JIUBOC-
Ti KapoTUIHHUX omsimok [11]. 3anp0HOHOBaH0
TEXHIYHI PEKOMEHAALIT 17T ONTHMi3alii Bi3y-
amizanii nmpu 3actocyBanHi TexHiki SWE [7].
[IpoBeneni AOCHIAXKEHHS BUSIBUIN HUXYUN
cepenHiit moayns KOHra ans BpaznuBoi Omnsi-
KM, Xx04a 3HaueHHs pi3HAThe: 50 klla mporm
79 xIla nns BpaznuBoi Ta ctabinsHOl ACH [3];
B IHIIWX JOCHIDKEHHAX HaBoasAThCS 62 klla
npotu 88 klla (14); a takox 81 klla mpotu
115 xIla [7].

MeTo10 po60TH € aHAJ3 BUKOPUCTAHHS Y3
TeXHIK MikpoBackyispusamii (SMI) ta emac-
torpadii (SWE) nna xapakrepuctuku ACH
KapOTHUHOI JOKai3amii B acmeKTi OIMiHKH 1X
MOTEHIINHOT HECTAOIJILHOCTI.

Martepianu i meToam

KommnnekcHe ynpTpacoHorpadiuiHe gocii-
JOUKEHHSI KapOTHJAHUX CTEHO31B Oyl0o BHKOHa-
HO y 74 mamientiB BikoMm Big 55 no 80 pokiB
Ha 0a3i JIY «HamioHnanbHui HAyKOBUH LIEHTP
«lHCTUTYT Kapzaionorii, KJIiHIYHOI Ta pereHe-
patuBHOI MeAWIIMHM iMeHI akamemika M. ]I.

Crpaxecka HAMH Vkpainu» Ta MEIUYHOTO
nentpa «Cononaid». Y3 aymiekcHe CKaHy-
BaHHA NPOBOJMJIACH 32 TOTIOMOT0I0 Y3 cucre-
mu Canon 1800 ta Toshiba Aplio 400 B cipiit
IKajai 3 JOJaBaHHSM PEXKHUMIB KOIbOPOBOTO
Ta CIEKTPaJbHOTO JIOTIEPY, @ TAKOX 32 JJOMO0-
moror Y3 texuik SMI ta SWE. Beroro orri-
HeHo 80 Osamok 61dypkanii 3arajapHOi COHHOT
aprepii Ta / a0 KapOTUJHOTO CUHYCY, 0Oupa-
nuck ACBH toBumaoto > 2 mMm. Texniky SMI
oymno 3actocoBano s ycix 80 ACh (100%),
SWE — nnsa 35 ACB (43,7%).

IIpu BukonanHi TexHiki SMI Bukopucto-
ByBaJll 3alpoOINOHOBaHI pekoMmeHaauii [8].
[To-nmepmre, aast OUIBII TOYHOI OI[IHKH 0e€3-
NEePEPBHOCTI CyAMHU OMEPaTOpoM 301IbIIy-
BABCS 4aC 3INa/DKyBaHHs, H[O MOKPAIlyBajo
THMYACOBY PO3INBHY 3[aTHICTH Yepe3 HaKo-
NUYEeHHS CUTHaliB KpoBOTOKY. [lo-npyre, ams
OTPUMaHHSI BHUCOKOSKICHUX 300pak€Hb BaX-
nuBo OyJio BiAperyiaroBaTH BIANOBIAHI mapa-
MeTpHu 300pakeHHs. Tak, mIKaay MIBUIKOCTI
(scale) BcraHoBIIOBaIM MEHIIE HiX 2,5 cMm/c,
10 TOKpaImyBaJo Bi3yai3alito MiKpOCYIUH,
KpiM TOro, 3011p1IyBaIu MOCUICHHS KOJIbOPY
(color galn) JUIsT OUIBII MOMITHOT 1HTEHCHUB-
HOCTI KPOBOTOKY Ta IOKPAIICHHS 4y TAUBOCTI.
JlaTuuk IpUTUCKAIU 10 LiJbOBOTO ypaKeHHS
00epexHOo, 100 YHUKHYTH KOMIpecii MIKpo-
CyIUH.

Ouninka SWE kapoTtuaHoi OJSIIKKH TPOBO-
auiacss B MO3JI0BXKHIM mnpoekuii. Hamamry-
BaHHA ckaHepa mist SWE Oynu crangaptuso-
BaHI TAKUM YMHOM: KoJlipHu# faiana3oH (0-180
klla); akyctuuna notyxHicts (0,0); mocunen-
Hs (70-90%); 3ona inTepecy SWE (ROI) 6yna
BiZperyibpboBaHa, MO0 MOKPUTH BCIO OIAIIKY
31 CTIHKOIO COHHOI apTepii Ta M’siIKl TKAaHUHU
no0au3y NpuONU3HO B ABAa-TPHU pa3u Oijiblie
po3mipy Onsimku. J{7s OmiHKM KOJIPHOT Kap-
@ SWE 0Oyno BuOGpaHo Taki mapameTpu: CHU-
Hill KOJIip Ha ejmacTorpami BimoOpa)aB HU3b-
kuit monynp FOHra (m’sikuil), 4yepBOHHUU KO-
Jaip — BUCOKMH Moaynb HOHra ()KOpCTKI/II/I)
Jnsa ouinku Oyno BUKOPUCTAHO KIHOMETIIO 3
npubnuszno 10 kagpamu. s crabimizanii 30-
OopaxenHs SWE Ta nosermeHHs Mi)kKaJapoBoi
MiHIHBOCTI mepmri aBa kaapu SWE Oynu Bia-
KHHYTI 4epe3 pyXu pyKH omeparopa, 5 Kaapis
Oyno 0OpaHO BUMAJKOBUM YMHOM JJIsl OLIHKH
moaynst FOura Onsmku. 1 oTpuMaHHs ONTH-
MaJabpHOI Bi3yasizallii BUKOHYBaJH 3ammporio-
HOBaHI pekomMeHaanii [11]. Ta norpumyBaTuch
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HAaCTYIHUX IPaBUI: MO-TMepIle, NiATPUMYBaJIH
rmunbuny Mix 3 14 cm. [lo-apyre, peryntoBa-
JY MOJIOKEHHS (POKYCY, iK€ MOBUHHO 3aBXKJIHU
3HaXOAUTHUCH M Oasmkoto. [To-TpeTe, yauka-
JU sipeMHOi BeHH B OmiHI Moayns FOHra ka-
POTHIHOT OJSIIKH.

Cratuctuuny oOpoOKy NaHUX MPOBOAUIHU 3
pO3paxyBaHHIM YaCTOTHUX XAPAKTEPUCTHK I0-
Ka3HUKIB (y %), CTaTUCTUYHY 3HAUUMICTh pi3-
HHUI JUIS HopiBHﬂHH;I SKICHUX IOKa3HHUKIB OI[i-
HIOBAIIN 33 KPUTEPIEM )2, PO3PAXOBaHi MOKA3HH-
KU OI[IHIOBAJIMCH TIPU p113H1 3HaunmocTi p<0,05.

JlocniKeHHs BUKOHAH] y BIAMOBIAHOCTI 10
npuHuuniB ['enbcincbKoi neknapaiii Bececsit-
HBOI MeauuHoi acomianii (1964-2000 pp.) Ta
«Konsenii Pagn €Bpomnu o0 npas JTOIUHA
Ta 610MEeIMIIMHN» y paMKax NporpamMu Jucep-
TaiHHOTO MOCIIKEHHA. Bif yciX ydacHUKIB
JOCHIDKEHHST OJlep’)KaHO 1HPOPMOBaHY 3Toay
Ha yd4acTb. Jlocai)KeHHsI CXBajeHO €KCIepT-
HOIO KOMICI€I0 3 MUTaHb eTUKM HarloHanbHO-
r0 YHIBEPCUTETY OXOPOHH 370pPOB’s YKpaiHU
imeni I1. JI. llynuka.

Pe3ynbTatK Ta IX 0GroBOpEeHHS

B pexumi cipoi mkanu nepeBakHa Oijb-
IIICTh JOCHTIJPKeHUX OJAIIOK Maja HEOJHO-
plIIHy CTPYKTYpYy — 48 (60%) rinepexoreH-
Hi onHOpinHi ACh manu micue B 21 (26,3%)
crmocTepexxkeHHsnx, rimoexorenni ACh — B 11
(13,7%). 3a 1OTOMOTOI0 TEXHIKH MIKpPOBACKY-
aspu3anii (SMI) o3Haku MiKpOCYIHH B CTPYK-
Typi Ossituku Oynu BusBieHi B 28 ACbH (35%)
B MOHOXpoMHOMY pexumi (mSMI) ta B 25
ACB (31,2%) B xosibopoBomy pexkumi (cSMI),
10 JEMOHCTPY€ HEJOCTOBIPHO BHUINY UYTJIH-
BICTh MOHOXPOMHOTO PEXHMY, MOXKJIHBO, 3a
paxyHOK HOTro 34aTHOCTI BigHIMaTH (OHOBY
iH(pOpMaIito (x2 0,58; p>0, 05) OtpumaHni
pesynbTaTH CIHIBIafaloTh 3 JiTEpaTypHHMH
nanumu (6). 3o0paxenns ACh B pi3HHuX pe-
KHUMaxX KOJbOPOBOTO CKAaHYBAaHHS Ta TEXHIKH
MIKpOBacKyIsipu3aiii MpeacTaBIeHO Ha pHC.
l-a, 1-6, 1-B.

3a gomomoroto TexHiku SMI, kpiM omiHKN
Backyna3uii ACh, mpoBoauiach OIliHKa IO-
BepxHi Onsmku. HepiBuicte moBepxHi ACH
Oyna BusiBiieHa B 45 BumnazakiB (56,2% ACDH)
3 BUKOPUCTAHHSM CTaHIAPTHUX PEXKUMIB Ta B
58 (72,5%) BumaakiB mpu 3aCTOCYBaHHI TeX-
HIKM MiKpoBackyispusamii, (}x*=4,6; p=0,03),

Puc. 1-a. Amepocknepomuuna o6nwKa Ka-
POMUOHO20 CUHYCY 8 pedcuMi cipoi wikaiu ma
KOIbOPOBO20 OONNEPIBCbKO20 KAPMYSAHHA (no-
nepeuHull CKaw).

Puc. 1-6. Amepocknepomuuna baawka kapo-
MUOHO20 CUHYCY (MA CAMA) 8 PeAHCUMI KOTbOPOBOT
cSMI (cmpinka ékazye Ha MIKpOCYOUHU 8 MOBULL
OnAwKY,).

1-B.

Puc. Amepocknepomuuna  OnsgUKA
KapomuoHo2o cuHycy (ma cama) 6 pexdcumi
monoxpomnoi mSMI (cmpinku exazyome Ha
MIKpOCYOUHU 6 mosuyi O1UWKU).
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10 JJOCTOBIpHO 301JBIINIIO SKICTh A1arHOCTH-
ku. Kpim Toro, B pexxumax TexHiku SMI kpaiue
Bi3yaJIi3yBaJII/ICB 30HM BHPA3KyBaHHS IOBEPX-
Hi Onsimok: Big3uadeHi B 9 (11,2%) BI/IHaI[KlB
B TOM Yac K CTaHAApPTHUMHU PEKUMaMH Cipoi
IIKaJW Ta KOJILOPOBOTO JOILIEPY BUPA3KHU BH-
SIBJICHI BChOTO B 4 CIOCTepexkeHHX, (}*=2,1;
p>0,05), (Puc. 2). Taka 4yTAuBICTh PEXKUMY
SMI B ouinmi AepeKTiB MOBEpXHI OJSIIKU BU-
SIBUJIACh JIJISI HAC BaXKJIMBOIO 3HAX1JIKOIO, IO
MiABUINY€E J1arHOCTUYHY Ta HPOTHOCTUYHY
[MIHHICTH JaHOT TEXHIKU B aCHEKTI BU3HAUECHHS
HectabinmpHuX ACB.

B 45 (56,2%) Bunagkax OJSIIKK Malu Ii-
AsHKY Kanbnudikamnii. B ycix Bunagkax mosa-
Iy TJISTHOK KanbumbHKauu OyB _3apeecTpoBa-
HUM apTe(baKT MepeXTlHHH SKHH MOXeE IMITy-
BaTH HasBHICTH MleOBaCKy.]ISIpI/ISaHII B Ta-
KUX OJsSIIkax JJisi TOCTOBIPHOT OIIHKW HasB-

HOCTi Backyysipu3aiii Oynu oOpaHUW IiISHKHU
6e3 kanbrudikamnii. Takum 4MHOM, JOCTOBIP-
HO BacKyJISIpU3BaHOK OJSIIKOI0 MU BBaKaiu
JUIIE Ty, B IK1# OyJIM BUSBIICHI JIOKYCH KPOBO-
MJIWHY B IiAsHKax 0e3 Kanpiudikaiii.
[Toxazauku monyns FOHra B mociimKeHHI
koquBanuch Bif 26 klla no74 xIla. Jas Bu-
MIpIOBaHHS oOupanu JUISHKY Jaiamerpom 2
MM Ta B TOH MOMEHT pEaJbHOTO 4acy, KOJHU
Ha IIKajdi KOHTPOJI JIHIT PO3MOBCIOKEH-
Hs XBUJI Oynu HailO1npIl mapajielbHUMHU. 3a
omninkoto kosipHoi kaptu SWE ¢dapOyBanus
B CHHIN KoJip (OJISIIKK 3 HU3BKUM MOJYJIEM
Ownra, puc. 3) cnocrepirajiocs B 9 Bunaakax
(25,7%), B yepBoHHH KoJip (OJAIWIKH 3 BHU-
cokum moxaynem lOnra, puc. 4) — B 16 AChH
(45,7%), B 10 ACB (28,6%) Oymno BHUSABICHO
PI3HOKOJIBOPOBE 3a0apBICHHS, SKE BKIIOYAIO
YEepBOHHH, CHHIHN Ta )KOBTUM KOJBOPH (puUC. 5).

Mag: 0.6%

Puc. 2. Amepockrepomuuna oasauwxa xapo-
muonozo cunycy. llopignanus moxcaueocmi Ko-
JIbOP0OBO2O OONNEPIBCLKO2CO KAPMYSAHHS MA pe-
acumy cSMI y susgnenni 6upasxKysants O1auKuU.

2023 dun 15

Puc. 4. Oyinka amepockiepomuynoi oasu-
KU 3a2anvbHoi cOHHOI apmepii 3a 00NOMO02010
SWE. Yepsone 3ab6apenenHs 6i0n08ioae UCOKIil
arcopemrocmi onswxu (74,6 klla).

Puc. 3. Oyinka amepockiepomuunoi OnsAwKU
3a2anbHoi connoi apmepii 3a donomoeoro SWE. 3a-
bapenenHs nepesaxdcHo 8 CUHili Koaip 8ionosgioac
HU3bKIl dcopcmrkocmi onswku (26 klla).

20231Jul 12

Mag 0 B ——e _____- = -

Puc. 5. Oyinka amepocxniepomuunoi osu-
KU 3a2anibHOi COHHOI apmepii 3a 00NOM02010
SWE. Piznokonvopose 3abapenents 8i0nogioae
cepeoHiul scopcmrocmi onswxu (40,8 klla).
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Mu He orminyBaiau 3a jgonomororo SWE
ACBH 3 BupaxeHOI0 KaiblLHU(]iKalieo uepes
HEMOXXJIMBICTh MPOHUKHEHHS XBUJI1 B JUISH-
Ky 3BaITHEHHS a TaKOX OJSAIIKH 3 MOTAaHOO Bi-
3yani3amnito B B-pexumi uepe3 HeIOCTaTHIO
pPO3AUIBHY 31aTHICTH (MAlli€eHTH 3 0>KI/IpiHH}IM
BUpaXXeHa AedopMallis X0y CYIWHH, JTOKai-
3alis y BaKKOJIOCTYTHHX Biainax BHyTplIH-
HbO1 COHHOT apTepii abo 3arajibHOI COHHOI ap-
Tepii).

[lepcrekTBa OLIHKH MOTEHI[IMHOI HECTa-
oinpHOCTI ACH 3a momomororo Y3 TexHIK €
npuBaldIMBOIO, 0COOIUBO 3 ypaxyBaHHSM 00-
MEXEHb CTaHIAPTHUX peXUMIB Y3 Bizyali-
3anii Ta KT-anriorpagii. YnuHHUKaMu HecTa-
61tpHOT ACH BBakaroTh BUTOHUEHHS (Hi0po3-
HOI TOKPHUIIKH, BUPa3KyBaHHs, (popMyBaHHSI
TpoMOIB Ha MOBEPXHI, IIEPEBAKAHHS aTePOMa-
To3y HaJ GpiOpo30oM, HAABHICTH HEKPOTUUHOTO
sApa, KPOBOBHJIMB B OJIAILIKY, HAABHICTh HOBO-
YTBOPEHUX CYAUH, BTIM, L1 O3HAKH HAJIEkKATh
710 TICTOMATONOTIYHUX. Y3 O3HAaKaMH HecTa-
O1bHOT ONSIIKK TPAaAWIIHHO BBAXKAIOTHCS
exo-tipo3opi «M’siki» ACB, ocobmuBo, 3 BH-
COKUM CTYIEHEM CTEHO3Y, a TaKOX OJSIIKHU 3
HEpPIBHOIO MoBepxHeto. JlocBig 3aCcTOCYBaHHS
V3 TexHik, U0 HalalTh J0JAaTKOBY iHGOpMa-
wifo B acrekTi BpasauBocti ACh, Taki sk SMI
ta SWE, JI03BOJISIE MiATBEPIUTHA PSJT 3arpo-
MOHOBAHUX MiAXO/iB CTOCOBHO BIJIUBY ULIiJb-
HOCTI OJSIIKK Ta HASBHOCTI MleOBaCKynﬂpH-
3aIii Ha PU3UKHU 1EeMIYHUX moaiu [7,14].

BTtim, psaa odmexeHb NpuTaMaHHI 3aCTOCO-
BAHUM TEXHIKaM, sIKl CTOCYIOThCSI CTaHAapTH-
3arii JocHiKeHb ab0 TEXHIYHUX 0COOJIMBOC-
tei. Tak, xoua Mmetonuka SMI npogemMoHCcTpy-
Bajia XOPOIIl MOXXJIMBOCTI y Bi3yaunizamii mi-
KPOCYAMH Ta J03BOJIMJIa OLIHUTH JAeTaJbHUU
PO3IOJIIA CYANH, 32 AYMKOIO OKPEMHUX J0CII-
HUKIB, CTAaHAAPTH JJIsI HOPMAJIbHUX MAaTEPHIB
nepdysii Ha SMI vHe Oynmu miaTBepaXkeHi [5].
HeoOximrHo mnpoBecTu Oinbime IOCTIIXKEHB
17151 BCTAHOBJICHHS MOPOTY, 110 BiIpi3HSIE HOP-
MajbHI MojJesi Bia Mojueiei ypaxenns. Ilo-
nanbini 3actocyBaHHs SMI y nporHosyBaHHI
1eMIYHUX MOA1H Ta BUOOPY MIaHy JIKyBaHHS
BUMAararoTh OiJibIIe 0araToleHTPOBUX KII1H1Y-
HUX JTOCHIIKEHb.

O6mexennss SWE cTocyroThes mepeBaxHO
TEXHIYHUX aclekTiB. bisimku 3 BUpaxkeHOO
Kalbnu@ikaliero HE MOXYTb OyTH OIlIHEHI1
3a ponomororww SWE uepe3 Te, mjo nomnepe-
YH1 XBUJII HE MOXYTh IPOHUKHYTU B 00JacCTh

1502023

3BAITHCHHS. BIAIIKM y Ba)XKOJOCTYITHHUX IS
Bi3yasizamii JUIssHKax COHHOI aprtepii abo
po3TanioBaHi Ha 3aJHINA Ta MeJialbHINA CTIHII
BHYTPIIHBOI COHHOI apTepii y AesKux maii-
€HTIB HE MOXHa OyJIO OIIHUTHU 32 JTOTIOMOTO0
SWE ugepe3 HanmipHe 3racaHHs Ta HEAOCTAT-
HIO PO3JUIBHY 3/IaTHICTh, 1€ CIiBIAaxae 3 na-
HUMM JITepaTypHUX JKeped. A came, BBaxa-
€ThCs, O Ha OmiHKy moxayis KOHra BmiauBae
nyJibCcallisi COHHUX apTepid Ta AUXaJbHUN PyX
TKaHWH. 3aTpUMKa IUXaHHS Ta BUCOKA 4aCTO-
Ta KaJpiB CKaHEepa MOXKYTh YaCTKOBO YCYHYTH
nei Hemomik [11].

[ToTpiOH1 momanbili TEXHIYHI Ta KJIIHIYHI
JTOCIHIJDKeHHS IS ONTHUMI3alii Ta cTaHaap-
tusanii pexumiB SMI ta SWE, BuBueHHs iX
e(beKTI/IBHOCTl Ta MIATBEPIKEHHS JiarHoC-
TUYHOI IIHHOCTI.

BucHoBkun

Texuika SMI no3Bossie iHpopMaTUBHO BH-
ABIATA MIKPOCYAMHM OJSIIKM 3 HE3HAYHOIO
1epeBaroio 4YyTIMBOCTI MOHOXPOMHOTI'O PEXKHU-
My HaJl KOJIbOPOBUM.

KonsopoBuii pexum cSMI nokazas nepe-
BAaru CTOCOBHO BUSBJIECHHIO BUpa3KyBaHb AChH
HOPIBHSIHO 31 CTaHAApPTHUM Y3 AyNJIEKCHUM
CKaHYBaHHSM.

Metoauka SWE no3Bonsie xapaktepusy-
Batu ACDB 3a XOpPCTKICTIO B M€Xax IOCTYII-
HO{ Bi3yami3aiii Ta 3a BIICYTHOCTI BUPaXKEeHOT
KaJbIMHAL].

Indopmanisa npo axepena ¢piHaHcyBaH-
HA JOCJHiJIKeHb: IOCIIJKEHHS 3I1MCHIOBA-
JOCh 32 PaXyHOK BJIACHUX KOIITIB.

Indpopmania npo kKOHQIAIKT iHTepeciB:
KOH(QIIKT 1HTepECiB BiICYyTHIH.
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EXPERIENCE IN THE APPLICATION
OF ULTRASOUND TECHNIQUES OF
MICROVASCULARIZATION (SMI)
AND ELASTOGRAPHY (SWE) IN THE
ASSESSMENT OF THE STRUCTURE OF
ATHEROSCLEROTIC PLAQUES

B. Derkach

A significant frequency of ischemic events
against the background of microembolism
from an unstable plaque of the carotid artery
prompts improvement of diagnostic methods
for vulnerable plaques. Among them, modern
ultrasound (US) techniques such as superb
microvascular imaging (SMI) and shear wave
elastography (SWE) are considered.

Purpose of the work was to analyze the
use of modern ultrasound techniques of
microvascularization (SMI) and elastography
(SWE) to characterize atherosclerotic plaques
of carotid localization in the aspect of
assessing their potential instability.

Materials and methods. Ultrasound
duplex scanning was performed in 74 patients
aged 55 to 80 years with atherosclerotic
carotid stenoses. 80 atherosclerotic plaques
(AP) were evaluated with the addition of
the SMI technique, 35 AP — with the SWE
technique.

Results. In patients with carotid stenosis,
new methods of SMI and SWE have been
implemented, taking into account the
recommendation of international experience.
Using SMI, signs of microvascularization
were detected in 35.0% of AP in monochrome
mode (mSMI) and 31.2% in color mode
(cSMI), the sensitivity of the monochrome
mode was slightly higher. The advantage of
the SMI technique over standard ultrasound
scanning in the detection of plaque surface
ulcers have been established. The SWE
method established the presence of «soft»
plaques with a low Young’s modulus in 25.7%
of AP, plaques with a high Young’s modulus
in 45.7%, and mixed AP in 28.6%. Limitation
of a technical nature related to calcified AP
and plaques with difficult visualization.

Conclusions. The SMI technique allows
informative detection of plaque microvessels
with a slight advantage of the sensitivity of

JIOCBIJ] 3ACTOCYBAHHS YJIBTPA3BYKO-
BUX TEXHIK MIKPOBACKYJISIPU3A LT
(SMI) TA EJIACTOT'PA®Ii (SWE) B OLIIHIII
CTPYKTYPU ATEPOCKJIEPOTUYHUX
BJISILIOK

b.B. Jlepxau

Baroma ugacrtora imeMiyHUX MOJIN Ha TIi
MiKkpoeM0o0ii 3 HecTab1IbHOT OIAIMIKH COHHOT
apTepii CIOHYKa€ 10 YIOCKOHAJICHHS METO/IB
JIarHOCTUKHU BPa3JIUBUX OJIAIMIOK, CEpel TKUX
po3msgaoTbes  yabTpa3BykoBi (Y3) TexHi-
KM YyJOBOTO MIKPOCYIMHHOTO 300paKeHHS
(SMI) ta enactorpadii 3cyBuoi xBuii (SWE).

MeTorw po6oTH € aHanl3 BUKOPUCTAHHSA
YIBTPa3BYKOBUX TEXHIK MiKPOBACKYIsIpU3aIlii
(SMI) Ta enacrorpadii (SWE) nns xapakre-
puctuku arepockiaeporuuHux omnsimok (ACBH)
KapOTHUJAHOI JIOKai3amii B acmeKTi OMiHKH 1X
MOTEHI1HHOT HeCTa01TIbHOCTI.

Martepianau i meToau. YibTpa3ByKoBe 1y-
NJEeKCHE CKaHyBaHHS MpoOBeJeHe y 74 maijieH-
TiB BikoM Bijg 55 mo 80 pokiB 3 aTepoCKiepo-
TUYHUMU KapOTUJIHUMHU CTE€HO3aMH, OLIIHEHO
80 ACDB 3 nonmaBanusm texuiku SMI, 35 ACb
— 3 TexHikoro SWE.

Pe3yabTaTn. YV namieHTiB 3 KapOTUIHUMHU
CTEHO3aMHU BIIPOBAIKEHO HOBI MeToauku SMI
ta SWE 3 BpaxyBaHHSM pEKOMEHIAIINA MiX-
HapoJHOTO JoCBiAy. 3a nonomoroio SMI Bu-
SABJIEHO O3HAKM MiKpoBackynsapuzauii B 35,0%
ACBb B MonoxpomHoMmy pexumi (mSMI) rta
31,2% ACH B xonbopoBoMy pexumi (cSMI),
YyTIUBICTH MOHOXPOMHOTO pexumy Oyna
HE3HAYHO BUIOK. BcTaHOBIEHO mepeBaru
texHiku SMI Han ctanmapTHuUM Y3 CKaHy-
BaHHSM y BUSBICHHI BHpPa3KyBaHb MOBEPXHI
onamku. Metonuka SWE BcramoBuia HasaB-
HICTh «M’SIKUX» OJAIIOK 3 HU3BKHUM MOJYJIEM
IOnra B 25,7% ACDB, 0aI1010K 3 BUCOKMM MO-
nynem FOnra B 45,7%, 3MilIaHOTO XapakTepy
— 28,6%. OOMexeHHsS TEeXHIYHOTO XapakTepy
cTocyBanuch KanpiimHOBaHUX ACDH Ta 6ok
CKJIQJIHOT Bi3yalrizailii.

Bucnosku. Texmika SMI nmosBosse iH-
GbopMaTUBHO BUABIATH MIKPOCYAWHH OJSII-
KM 3 HE3HAYHOKI T[EepPeBarol YyTIHBOCTI
MOHOXPOMHOIO pEXUMY HaJ KOJIbOPOBUM.
KonsopoBuit pexum cSMI mokazaB mnepesa-
'l CTOCOBHO BHSBIEHHIO BUpa3KyBaHb ACDH
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the monochrome mode over the color mode.

The color mode ¢cSMI showed advantages
in the detection of AP ulcers compared to
standard ultrasound duplex scanning. The
SWE technique allows characterizing AP
by stiffness within the limits of available
visualization and in the absence of
calcification.

Keywords: carotid stenosis, ultrasound,
superb microvascular imaging, shear wave
elastography.

NOPIBHAHO 31 CTaHAAPTHUM Y3 AYIIEKCHUM
ckanyBaHHsaM. Metoauka SWE no3Boisie xa-
paktepusyBaTtu ACH 3a )OpPCTKICTIO B MeXax
JOCTYITHOT Bi3yaji3alii Ta 3a BiJICyTHOCTI BU-
pakeHoi KaJbIIMHAIII].

Karwu4oBi ciioBa: KapoTUIHUI CTEHO3, YIIb-
Tpa3BYyK, UyJA0BE€ MIKpPOCYAWHHE 300paKeHHs,
enactorpadis 3CyBHOT XBHIII.
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OOGrpyHTYBaHHA BUOOPY TaKTUKU MPOMEHEBOro JliKyBaHHS
nicnqa NPoBeAeHHS paauKasibHOI MPOCTAaTEeKTOMIIX

0.B. CadpoHora, A.B. Cuaiok, O.10. YceHko

LY «HauioHanbHMI HAYKOBUI LEHTP Xipyprii Ta TpaHCNNaHToNorii
imeHi 0.0. LWWanimoea HAMH YkpaiHn», m. Kui

Cite: CagpponoBa OB, Cuniok AB, Ycenko OF). OOGrpyHTyBaHHS BHOOPY TaKTUKH MpPOMEHE-
BOTO JIIKyBaHHS IiCJs MPOBEIEHHS paaukaibHOi mpocTtarekTomii. Radiation diagnostics, radiation
therapy. 2023; 14(4): 00-00. https://doi.org/10.37336/2707-0700-2023-4-4.

3a ganuMu HamioHanbHOTO KaHLEp-pee-
cTpy YKpaiHu, B CTPYKTYpi OHKOJIOTIYHUX 3a-
XBOPIOBaHb HACEJEHHS YO0JOBIYOi CTaTi pak
nepeaMixyposoi 3amo3u (PII3) 3aiimae apyre
Mmicire. Ta ocTaHHIMU pOoKaMH HaMITHJIACs HeE-
raTuBHa TEHIEHLIS 0 3pOCTaHHS PIBHS 3a-
XBOPIOBAHOCTI 1 cMepTHOCTI Big paky 113 [6].
3a narumu BcecBiTHBOT opranizailii 0OXOpoHHU
310POB’sI, KOXKEH IIOCTUHM YOJIOBIK Ha IJIAHET1
xBopie Ha PII3, me maiixke 500 MIIH. 40TOBIKIB
no BceoMy cBITY [18]. OcHOBHUM MeTOIOM
nikyBanHs PII3 e xipypriuauii y BUTIISIA1 TIPO-
BeJCHHA paaukanbHoi mpoctaTtekromii (PITE).
Onnak, micas TMPOBEACHHS OMEPaTUBHOTO
BTpPYYaHHSI 1CHY€ WMOBIPHICT BUHHKHEHHS
010XIMI9YHOTO Ta MICIIEBOTO peruauBy [3].

OcHoBHUMH (aKTOpaMH PU3UKY BHUHHK-
HeHHs peuuauBy micias PIIE e: wmicueso-
nomupenuii PI13; mo3uTUBHUN XipypridHUM
Kpail (SKkuii mMae OyTW 3a3HAUYCHHU B MIITiMe-
Tpax MpU HaJaHHI NAaTOTICTOJIOTIYHOTO 3a-
KJIIOUEHHs); HasBHICTh EKCTpakancyasapHOI
1HBa3i1i; 3amydeHi niM¢paTudHl BY3JH Majaoro
Taza; CTyMNiHb 3a MmKajxow [icoHa OinbmIUK
HiX 8; HeKacTpaliiHUN piBEeHb MPOCTAT-CIIE-
uugignoro antureny (IICA); 3HaueHHs TecTy
Decipher® 6inbmie Hixk 0.6 [4].

3TiHO CyYacHHUX peKOMEHallill, BUKOPHC-
TaHHs reHOMHOTO TecTy Decipher®, sikuii Ha-
Jla€ HE3aJIEKHY OI[IHKY CTYIEeHS arpeCUBHOCTI
NyXJuHH, HaOyBae 3Hauylle Micue AJis Kypa-
mii Takoi kareropii mamienTiB. L{e# TecT Hamae
MOXJIUBICTh cTpaTudikyBaTu 1 BigibpaTu ma-
II€HTIB, 32 SIKUMHU MOXIJIMBO TIIBKH CIIOCTE-
piratu, a SKUM HEOOXiTHO MaKCUMajbHE JIi-
KYBaHHSI Yy BUTJISA/11 IPU3HAYEHHS aHJIPOTEH/Ie-

npuBaiiitnoi Tepanii (AJIT) Ta nucranmiHoOl
npomeneBoi Tepanii ([AIIT) B ax’toBanTHOMY
pexumi. Alne, Ha kajlb, BUKOPUCTAHHS IhO-
ro tecty Decipher® oOmexeHo, uepe3 Horo
BIpOBa/KeHHs 37e0inpmoro gume y Cmo-
nyuyenux lllratax AMepuku, TOMy HEOOX1AHO
OpIEHTYBATHCS HA 3HAYCHHS PiBHS 3arajJbHOTO
[ICA B cuposarii kposi nicas PIIE gns Toro,
1100 3aBYaCHO BUSIBUTHU O10XIMIYHUN PEIUIUB
[7].

Ax mpasuno, piBerab I[ICA micns mpose-
JICHHSI OTIEpaTUBHOTO BTPYUYaHHS BXKE uepes 5
TH)XHIB JOCSTA€ KacTpaliiHUX 3HAYCHBb, TOMY
ontuMainbHuil TepMmin nepeBipku [ICA gepes
4-6 twxkuiB micas PIIE. Sxmo piBens [1CA
30epiraernbes Oinpiie HiXk 0,5 Hr/MII, 1€ MOXe
CBIJYUTH NPO HAsBHICTh PE3UAYAIbHOI MyX-
nquHA. HarmioHanbHa KOMIIJIEKCHA OHKOJIOTIY-
Ha Mepexka (National Comprehensive Cancer
Network, NCCN®) Bu3zHauae sk mMapkep 0io-
xiMiuHOTO peruauBy piBeHb [ICA, sxuii mifg-
BUIIYETHCS Y ABOX a00 OiJbIIe MOCTiTOBHUX
BHU3HAYEeHHAX 1 cgrae Ounpmie, HXK 0,1 Hr/mi
[14]. B toit uac, €Bpornelicbka acomiaiis ypo-
noriB (EAU) Bu3Hauae ik MapKep 3HAUYIIOTO
6ioximiuHOro penuauBy piBeHb [ICA piBHUIA
gyu Ouremuit Hik 0,2 Hr/ma [4]. Jo Toro x
EAU npencraBuiia BiacHy kiaacudikaiiro 1is
ctpatudikamii rpyn pu3uKy BUHUKHEHHS pe-
IUJUBY, 3T1IHO SKOi — HU3bKHUI PU3MK BUHHK-
HECHHS PEIUINBY — CUTYallisl, KOJIW 4ac MOJBO-
enns piBHa [ICA B cupoBarmi KpoBi Oinbime
HIX OJIMH PIK Ta 3HAYEHHS 3a MKaJlo MixHa-
poaHoi acotianii yponaronoris (ISUP) <4 ur/
Mi. B TOM 4wac, BUCOKMU pU3UK BUHUKHEHHS
peUUIUBY — I1€ CUTYaIlisl, KOJIU 4ac MOJIBOECHHS
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Orsa)

piBHs [ICA menmie Hixk onuH pik un [SUP 4-5.
I, BiAIOBITHO, TOKA3HUKH T’ AITUPIYHOT BUIKH-
BAHOCTI 0€3 METacTaTUYHOTrO MPOTPECyBaHHSI
€ 3HaYHO BHUIIUMHU CEpeJl Mali€HTIB 3 HU3bKUM
pusukoM mporpecyBaHHs [20]. Ane 3anuma-
€ThCSl BIIKPUTE THUTAHHS JOIUIBHOCTI MpHU-
3HAYCHHS aJi’FOBaHTHOTO KypCY IPOMEHEBOI
tepanii. 3a octanHi 10 pokiB 3MiIHUJIACh Ma-
paaurMa CTpPOKiB NMPU3HAYCHHS ajJ FOBAHTHOI
JIIT Bix 6-8 TwxuiB nicas PITE mo moBHOT i1
BiAMiHU. Takum ynHOM, HamMu OyJI0 BUPIIIEHO
BUJIIJIUTU YITKI TOKA3W JUISL IPU3HAYEHHS TTiC-
JSOTEepaIiiHOTO Kypcy HPOMEHEBOI Tepamii
nicas npoBeneHHs PIIE.

MeTta po6oTH — BU3HAUEHHS YITKUX PEKO-
MEHIAII I 3aCTOCYBaHHS JHCTAHIIHHOL
MPOMEHEBOT Tepamii micas paguKaabHOT TPO-
CTAaTEKTOMII NIJISIXOM aHaji3y CBITOBUX JOCIHIi-
JDUKEeHB, IPUCBAYCHUX I1H TTpoOIeMmi.

Martepianu i meToam

[IpoBeneHo cucteMHU ornsig 22 mxepen
JaiTepaTypH, paHIOMI30BaHUX JOCHIIIKEHb Ta
IHIMUX HEPaHJOMI30BaHUX JOKa3iB, MO Oyl
onyOmikoBaHi 3 ciuHs 2013 p. mo >KOBTEHb
2023 p., ounineno pexomengamii The National
Comprehensive Cancer Network® (NCCN®),
AMEpUKAaHCHKOTO TOBApUCTBA KJIIHIYHUX OH-
kosoriB (ASCO), AMepHKaHCHKOTO TOBapH-
cTtBa paniamiitnux onkosoriB (ASTRO), €s.-
poneiicekoi acouiauii yposoris (EUA), €B-
poreiicbKoro ToBapucTBa pajialliiHUX OHKO-
aoriB (ESTRO), €Bponeiicbkoro ToBapucTsa
MeauuHux oHkojoris (ESMO).

CdopmynboBaHi HAcTyHHI 3aBIaHHS [J0-
CIIJKEHHS: OLIHUTU PE3yJIbTAaTH 3aralbHOI,
0e3pelennBHOT BH)KMBAHOCTI Ta MOKa3HUKH
SKOCT1 )XUTTA maniedTiB micas PITE ta JIIIT;
BUJUIMTH YITKI KpUTepii BiAOOPY MAIlI€HTIB,
SKHM MOKa3aHO MPOMEHEBE JiKyBaHHS.

Jns nocarHeHHs MeTH HaMu Oyio BHlJIE-
HO MpoOseMHI nuTaHHsA: SIke Micie mpomMeHe-
BOI Teparmii y MmamieHTiB 3 HasBHUMH (aKTO-
pamu pusuky ? Konwm, mo i ssk ompomMiHIOBaTH
? Yu notpiOHO BKIIOYATH AUISHKY JiMdaTud-
HUX BY3JIiB MaJIOTO Ta3a B MOJIE OMPOMiHEHHS
? An’roBaHTHa (paHHS/BIACTPOYECHA) UM Callb-
Ba)kHA IPOMEHEBA Teparis — CydacHl peKOMEH-
nanii mo TakTull BeaeHHs. fka x Mae OyTu

CyMapHa BOTHHINEBA /1032 MPH O10XiMiYHOMY
peunausi ? Ilo3uTpoHHa-emiciiiHa TomMoOrpa-
¢is (IIET/KT) 31 cneundiunumu Tpeicepa-
MH TIpu 010XiMIYHOMY peluInBi — HeoOXiqHA
OTIIIiS UM JOAATKOBA piHAHCOBA TOKCUYHICTH ?

Pe3ynbTatK Ta IX 0GroBOpEHHS

le y 1990 p. na xoudepenmii «JlikyBaHHS
OHKOJIOTTYHHUX 3aXBOPIOBAHbY, KA MPOXOAUIIA
B Cnonyuenux llratax Amepuku, Oyno 3a-
3HAY€HO, 0 OCHOBHHMM 3aBJIaHHSIM CydacHOT
OHKOJIOT1i € HE TITbKH AOCSITHEHHS MPOTUITYX-
JUHHOTO e(eKTy, ajle 1 MakcuMalibHe 3a0e3-
IMEYEHHS aJeKBATHOI AKOCTI XUTTA MAI[i€HTIB
micJisi MpoOBeAeHOTO JiKyBaHHs [11].

Ha uiit yac Tpu He3zanexHi paHIOMI30Ba-
H1 JocipkeHHS — HOBo3enaHachbke (RAVES),
oputanceke (RADICALS-RT) ta ¢panmyss-
ke (GETUG-FU 17) noBenu BiJICyTHICTH Bi-
pOTiAHOI PI3HUII MO MOKA3HHUKY Oe3peluInuB-
HOi BHKMBAHOCTI MPU MPU3HAUYECHH]1 HEraiHoi
an’roBantHol JIIT npu HasiBHOCTI (akTOpiB
pu3uKy 4M paHHbOI canbBaxnoi JIIT npu
piBai [ICA no0 0,2 ur/mia. Ta ixH1 pekoMeHa-
il Oyau Ha KOPUCTh TAKTUKU OYiKYBaHHS J0
3poctanus piBHs [ICA, ane ronoBHe, — po3mo-
YaTy MPOMEHEBY Tepamiio, konu piBeHb [ICA
<0,2 wr/mu [12, 15, 17]. 3rigHOo pe3ynbTa-
tiB IIl ¢a3zm panmOoMi30BaHOTO HOCIIIKEHHS
RADICALS-RT, moka3Huku Oe3pemuauBHOT
BIKMBAHOCTI € 31CTABHUMHU MPU NMPU3HAUYEHHI
panHboi ax’roBaHTHOI JIIT uu paHHBOI canb-
Baxxuoi JIIIT ta mopiBHIOIOTE 89,0% Ta 88%
BinnoBigHO. OJHaK, BUKOPUCTAHHSA PaHHBOI
an’toanTHoi JIIT BiporigHo migBuIIye pu-
3UK BUHHUKHEHHS TMPOSBIB TEHITOypUHAPHOI
TOKCUYHOCTI Ta epeKTHIbHOI aucyHKIii,
TOOTO HabaraTto MOTiPIIYIOTH SKICTh >KHUT-
TS IMUX TaIi€eHTiB. TakuM YUHOM, MMPOMEHE-
Ba Tepamis, sfKa NpU3HAuY€HAa NPU PAaHHbOMY
3poctanHi piBHs [ICA, moxe BOepertu Bif
HaJMIPHOTO JIIKyBaHHS 1 MOB’SA3aHUX 3 IUM
noOiuynux edektiB [15]. Byno omniHeHO BIIUB
NpU3HAYCHHS PAaHHBOI MPOMEHEBOI Teparii Ha
Takl MOKA3HUKHU SIKOCTI KUTTA IMAII€HTIB K
KOHTHHEHI[IS Ta €peKTuibHa (YHKIS Mpo-
TATOM TPbOX pOKiB micias nposeneHHs PIIE
[21]. 3rimHO HBOTO AOCHIAXKEHHS, y Talll€H-
TiB, sskuM He mnpuszHavanu JIIT, BimHOBIEH-
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Ha (QYHKIIT TpUMaHHS Cedi crocTepiransach y
70,0%; y maunieHTiB, SKUM OyJIO NMpHU3HAYEHO
paHHIN calbBaXHUN KypC MPOMEHEBOI Teparii
crocTepiraBcs Maike 3iCTaBHHH MMOKa3HUK
— 60,0%, B TO¥ yac y mami€HTIB, SKUM OyIIO
NMpU3HAUYCHO aJi’ FOBAaHTHY IPOMEHEBOi Tepa-
Mil0 B HETallHOMY PEXHMMi, MOKa3HUK BiJHOB-
nenHs ckiaB aume 42,0%. To6to y Oinpmroc-
T1 TaIi€HTIB HE CIOCTEpirajid BITHOBJICHHS
NMOKa3HUKIB TPUMaHHS Cedl Micias HeranHoi
an’toanTHoi JIIT. Ta xx cama cutyaris ckia-
Jack 13 EpeKTHIbHO QyHKLi€w0. binbiie, HIx
y TpeTuHHu nauieHtiB (35%), siki HE OTpUMY-
BaJIM MPOMEHEBY Tepamiio Oya0 BiIHOBICHHS
epeKTUIbHOI (QYHKIIIT Mmicisi MPOBEACHHS He-
pBo3bepirarouoi PIIE. ¥ mamnienTiB, skum Oyna
MpOBEJCHA callbBa)kKHA NPOMEHEBA Teparis,
MOKa3HUK BIAHOBJIEHHA OyB Maiike 3iCTaB-
HuM Ta cknaB 30%. B Toil wac numie TinbKu
y 11,0% nanieHTiB, fiKi OTpUMYBaJIu HEeTalHYy
aJ’IOBaHTHY IIPOMEHEBY Tepalito, O0yJIo BiaMi-
YEHO BiIHOBIICHHS €pPEKTHIbHOT PyHKIii [21].

3poctanns piBHsa [ICA micns PIIE o3Hauae,
10 HasiBHUU peuuauB. | OCHOBHE 3aBIaHHS —
BHUSIBUTH, 3 IKUM PELHUANBOM MA€ThCS CIIpaBa:
010XIMIYHHM, JOKAJILHUM, PETiOHAJbHUM YU
CUCTEMHUM. 3 METOK OI[IHKH CTyHEHS IOo-
IMIUPEHOCTI MyXJUHHOTO MpoLecy HeoOXigHo
MPOBECTU AJNTOPUTM JIarHOCTHYHUX TIPOIe-
nyp: mynerunapamerpuusa MPT manoro tasa
3 OOJIIOCHUM MiACHJICHHSAM Ha amapati >1,5 Tn
3 omiHkorw Ha mociigoBHocTasx DWI, DCE,
+MRS, ocreocuunturpadis, KT rpyanoi ta
YepeBHOI MOPOKHUHU 3 KOHTPACTOM, 33 IOTpe-
6oto — [IET/KT 3i cnenudiuaumu pamxiodap-
mnpenaparamu (18F-xonin, 11C-xomnin, 68Ga-
I[ICMA) ta Giomcis AIISTHKH IIUCTYypETPaIbHO-
ro anactomo3sy [22]. byno BusaBneno [1], mo
yytnuBicTh [IET/KT nHaBiTh 13 cnenu@iuHuMu
tpericepamu npu piBHi [ICA menme Hixk 0,2
Hr/Ma cknanae jume 43,0%. Ilpu pisai [ICA
Big 0,2 no 0,5 ur/mia aume B 58,0% Buman-
KiB MOXXHa JeTEKTyBaTH HasSBHI pEe3UIyasbHi
nyxauHHi1 enemenTtu. [Ipu pisui [ICA Bix 0,5-
1,0 Hr/mMa wytnuBicTh ckiangana 72,0%, ane
npu piBHi [ICA Ginmbme Hixk 1,0 HF/MIT 9yT-
auBicTh Moxe mocsaratu 90,0% [1]. Cuig 3a-
3HAYUTH, II0 32 TaHUMHU [5] 4yTIUBICTH 1 CIie-
UGIYHICTh 9 BHUSBJICHHS KICTKOBUX IMOJIH
npu npoeneHni MPT € BumuMu mopiBHSIHO
13 octeocuuHTtUrpadicro, ToOTO peKOMEeHIa-

nist npoeneHuss MPT B pexxumi DWI Bchoro
CKEeJIeTy € BHIPABAAaHOI 1 3aCIyroBy€ YyBarw,
0COOJMBO B BHMNAJKax, KOJU 3a JAaHHUMHU OC-
TeoCHUHTUTpadii BUABISIOTHCS CyNepeUIUBI
IMUTAHHSI 9Y¥ HAKONHMYCHHS BiJICOTKIB Ha MEXI,
10 MO’KE€ BIJMOBIIATU K 3alaJibHOMY 100PO-
AKICHOMY Mpollecy TaKk i MO4aTKOBOMY MeTa-
CTAaTUYHOMY TOMIUPEHHIO B KicTKH [5].

I 3a pexomenpaanito €Bponeicbkoi acoii-
alis ypoJjoriB Tpeba peKOMEHAYBaTH PaHHIO
canbBaxkHy BucokorexHosnoriuny JIIT, To6to
BUKJIIOYHO MPOMEHEBY Tepamilo 3 MOIYJSILI-
€0 iHTeHCcHBHOCTI 103U (IMRT) um 06’emMHO-
moaymnsoBany JIIT (VMAT) mixm xoHTposieM
306paxkenns (IGRT) micas toro, sk y mami-
€HTa JBa MOCHigoBHUX migitomy piBHs [1CA.
ToOTo He cIijl YeKaTH MOPOTOBOTO 3HAYCHHS
[ICA 10 BUSIBIIEHHS OCTATOYHOTO O10XIMIYHO-
ro peuuAuBY Ta SK MOXKHA IIBUJIIE PEKOMEH-
JyBaTH PaHHIO CAJbBAXHY AUCTAHIIWHY MPO-
MEHEBOI Tepamiio, CyMapHOK OCEPEIKOBOIO
no3zot (COJl) monaiimenmie Hixk 64,0 I'p Ha
TUISHKY JI0)Ka BHUIAJICHOI MepeIMiXypoBoi 3a-
no3u [EAU].

OnHak, B MUHYJIOMY DPOIli BUHIIJIA JOCHUTH
cynepeunuBa pobora. ['pymoro aBTOpiB Oyio
OLIIHEHO pe3yibTaTu JikyBaHHS 1895 marieH-
TiB, sikuMm Oyno mposenena PIIE [10]. B 407
13 HUX OyB BHSBJICHUN O010XIMIYHUN pEIUIUB
1 136 manieHTam, siIKi BITHOCHUJIHCS JO0 TPYIH
HHU3BKOTO PHU3HMKY 3a cTpaTudikaiieo €Bpo-
neichKoi acomiaii ypoaoriB, OyJlo 3amporno-
HOBAHO aKTUBHE crocTepexxkeHHs. [Ipu ubomy
271 mauientam Oyno 3anpornoHoBano AJ[T Ta/
gu JIIT. KinneBumu toukamu Oyna OIliHKA
NMOKa3HUKa KaHIep-crnenu@iuyHoi cMepTHOCTI,
Oesnexku Ta epexkruBHOCcTi. Ta Oyno BuUsBIe-
HO JIOCHTB I[IKaB1 aHi, OO Y TPYIi aKTUBHOTO
CIIOCTEPEKEHHS BIJACOTOK KaHIEp-crneuudiy-
HOi CMepTHOCTI OyB HYJIbOBHM, TOOTO HE OyJ0
JKOJHOTO JIETAJILHOTO BHUMAJIKy CEpex Tmarli-
€HTIB 3 TPyNH HU3BKOTO PU3UKY, MPH I[OMY
MOKa3HUK KaHIEep-crnenudiyHoi CMEPTHOCTI
B rpyni jgikyBaHHa ckiaB 10,7%. ABropamu
Oyn0 3p00JIeHO MPUNYIIEHHS, [0 HEMAaE CEH-
Cy B JIIKyBaHHI KOKHOTO TAI[iEHTA 3 HAsBHUM
6ioximigyauM penuauBoM micis PITE Ta 3ampo-
MOHOBAHO TAaKTHKY OYIKyBaHHS y TMAali€HTIB
HU3bKOTO PU3UKY BUHUKHEHHsS peuuauBy. H
iXHIO TYMKY, BIANOBITHO, TPETUHY TAII€HTIB
MOYHa BOEperTH BiJl BIICYTHOCTI YCKJIaJHEHb,
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Orsa)

SK1 TTOB’sI3aH1 3 JIIKyBaHHSIM, 3a0€3MeYUTH iM
aJIeKBaTHY fAKICTb XUTTS Ta HiBeJdoBaTH ¢i-
HAHCOBI1 BUTpAT Ha JikyBaHHs [10].

[Ipu ubomy, MOXKHA TOYHO BUIIIUTHU KaTe-
ropito MaIi€HTiB, IKUM MOKa3aHO MPU3HAUYEH-
Hsa an’oBaHTHoro kypey HAIIT — mamientu, y
AKX Iicys onepalii Oyau BUSIBICHI 3aTydeHi
aiMmdaTudHI By3IH Majoro Ta3za. B nubomy Bu-
najaky, 3a JaHuMH [8] MOKa3aHO JIKyBaHHA y
BUTJISII mpu3HadeHHI ajx’toBanTHOI JIIT Ha
i AJIT, SKi B KOMIUJIEKCI BipOTiHO ITiIBU-
IIYIOTh MOKa3HUK 3arajibHOi BHKUBAHOCTI Ha
15,8%, ocobnuBO y maiieHTIB BHCOKOIO pPH-
3uKy nporpecyBanHs [8]. Ta 3a pe3ynpraramu
pannomizoBaHoro pgociimkeHHss The SAKK
09/19 TRIAL nHemae BipoTigHOT pi3HUIN IS
eckaiamii mo3m Ha Joxe Bumainenol [13. Ha-
BIIAKW, II¢ HisIK HE BIUIMBA€ Ha IMMOKAa3HUKHU
3arajJpHOi Ta Oe3peuuAuBHOI BHIKMBAHOCTI,
ajie pW IOMY 301JIBIIYE PU3UK BUHHUKHEH-
HS TpOSBIB MICIEBOI TE€HITOypHUHAapHOi Ta
racTpOiHTECTUHAIBHOI TOKCHUYHOCTI. ToOTO
pekomenaoBana crtangaptaa COJ[ 64,0-66,0
I'p Ha noxe BUAANEeHOI MepeaMiXypOBOI 3aJ10-
34 € a0COJIOTHO BUIPABIAHOIO, aJ€KBAaTHOIO
Ta He moTpedye eckanamii [9]. Ta 3a gaHUMHI
pPaHIOMI30BAaHOTO MIDXKHApOJHOTO MYJIbTH-
neHTpudHoro nociimkenHs III ¢asum pamio-
TepaneBTU4YHOI oHKoJoTiyHOI Tpynu (RTOG)
0534 SPPORT trial, y nmauieHTiB 3 HasBHUMH
dbakTopaMu pHU3UKY 1 OIOXIMIYHUM peEIUIH-
BOM, € CEHC BKJIIOYATH B JUISIHKY ONPOMIHEH-
HsI HE TIJbKH JIOKE BUIAJEHOI mpoCcTaTu, a U
OUISHKY JTiM(aTHYHUX BY3JiB MaJIoTO Tasa,
0COOMMBO TIPHU PUBUKY 3aTydeHHS 3a GOopMy-
noto Poyua 6inbmie ik 15,0% Ha 111 npusHa-
YeHHS aHJporeHaenpuBaniinoi repamnii. Taka
KOMOiHAIig BIPOTIAHO TMIABUIIYE BIJICOTOK
I’ ATUPIYHOT Oe3penuINBHOI BUKUBAHOCTI Ha
16,0% (87,0%) mopiBHSIHO 3 ONPOMiHEHHSAM
JUIIe JIoka npoctartu, mo Hagae 71,0% [16].

Ha wmeit wac omgHuM 13 cTaHIapTiB
aJa’IOBAaHTHOTO JIiKyBaHHS € TpPHU3HAYCHHS
JBOPIYHOTO TPHUHOMY aHTHAHAPOTEHIB, SKi
BIpOT1IHO MiJBUINYIOTHh MOKAa3HUK 3arajbHOI
BIKMBAHOCTI MalieHTaM 3 010XiMIYHUM peIlH-
nuBoM micast PITE maxe wva 20,0%. Ane mpu
bOMY, Ha Kajb, MiJBUIIYIOTh PH3UK CMEPT-
HOCTI BIJI IHIIWX MPUYHH, 30KpeMa Bij 301Jb-
HICHHSI KapAioBacKyJIspHOro pusuky [19].
ToMy € ceHC po3risaaTd 1HIIY OIMNIliI0, Ha-

NpUKJIAJ, MPU3HAYCHHS aroHicTiB (aHAJIOTIB)
ToTeiHI3yo49oro puiisuar-ropmony (JII'PT)
Ha 6 MiCsIIB, SIKI 3a pe3yJbTaTaMU pPaHIOMI-
30BAHOT0 0araToueHTPOBOTO BiIKPUTOTO IO-
crmimkenss 11 pazu GETUG-AFU 16, noBenn
110 MpU MpPHU3HAYECHH] HAa 6 MiCSIl ro3epeniny
Ha tii JIIT, 120-mics4Ha BHM)KMBAHICTL Oe€3
nporpecyBaHHs cTtaHoBuia 64,0% TOpiBHSHO
13 49,0% B cutyailii, KOJH1 Nali€EHTH OTPUMY-
Banu BukigrouHo JIIT na moxe I13 [2].

I HOBUM Ta gyXe MiKaBUM TPEHAOM B Ii-
kyBanHs PII3 e mepconidikamis JIIT npu
perioHapHoMy YW CHCTEMHOMY pELHAUBI 3a
momomororo Hasiramii Big [IET/KT. Ines nma-
HOTO METOJY 3aKJIYa€eThCcsl B TOMY, 110 Malli-
enty npoBoauthes [TET/KT 31 cnenudivanmu
Tpeiicepamu (mpu BigmoBigHomy piBHI [1CA)
JJIST MOKJIMBOCTI 1€HTU(IKyBaTH MYXJIHUHHI
BOTHHIIA. TakuM YWHOM, MOXKHA MPEIU3iiHO
MNiABOMTH paxiamiifHy 03y B TOMY 4YHCIHI 1
HECTAaHJAAaPTHUMHU METOAUKaMH (yJabTparinod-
paKkLioHyBaHHs, CTepeoTakcHuHa almsrmiiiHa
nmpoMeHeBa Tepamisi), 60 OyBarOTh cHUTyarii
KOJIM MyXJHHI €JIeMEHTU MOXYTh OyTH 3a Ii-
JASHKaMU CTaHAAPTHHUX MOJIB JJIs OMPOMIHEH-
Hi [13].

Cnija 3a3HauMTH, [0 BpPaXOBYIOUH JIEAK] Cy-
NnepewInBi JaHi, KJITHIYHY CHUTYyaIlil0 KO)KHOTO
nmarieHta Tpeba po30uparm Ha MYJIBTHAWC-
HUIJIHApHAX OHKOJOTIYHUX KOHCHIIlyMax,
B SIKUX MamTh 000B’A3KOBO OyTH BKJIIOYCHI:
KJIIHIYHUNA OHKOJIOT, OHKOYPOJIOT, pajiarmiii-
HUI OHKOJIOT, MaTOMOp(Ooa0T Ta paaloor.

BucHoBKu

Hemae BiporingHoi pi3HUIIl 1O BUKHUBAHOC-
T1 NpU NpU3HAYEHH] aJ’ FOBAaHTHOI Ta PaHHBOI
canpBaxHoi JIIT npu nokaznuky I[ICA no 0,2
HT/MJI, TOMY TaKTHKa CIIOCTEpPEXKEHHs 3a 0io-
XIMIYHUM PpEeUHUIUBOM Ma€ OyTH CTaHIapTOM
nicns PIIE. TlamieHTM 3 HU3BKUM PU3HUKOM
NpOrpecyBaHHA MOXYTbh 3HAXOJUTUCH TiJ aK-
TUBHUM JUHAMIYHUM CHOCTEPEKEHHSAM.

OcHoBHI (hakTOpH PU3UKY MPOTPECYyBaHHS
— 4gac 710 010XIMIYHOTO PEUHUIUBY MEHIIIE, HIXK
18 mic Ta yac MOJABOEHHS PIBHS 3arajibHOTO
IICA menme, aixk 10 mic. IlamientTu 3 mo3u-
THUBHO 3aJy4eHUMHU JIIM(PATUUYHUM BYy3JIaMHU
MaJIOTO Ta3a Ta HECHPUATIMBUMH (HaKTOpaMu
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(I'micou>9, pT>3b, R1) BiporigHi KaHAUIATH
I IpOBeeHHs Kypcey ajx toBanTHOI JIIT.
[Ipu3HaueHHsT aHTUAHJPOTEHIB Ha 2 POKH
yu aroHictiB JII'PI" Ha 6 Mic BipoTinHO MiABU-
1Iy€ TOKa3HUK 0€3peIUANBHOT BUKHUBAHOCTI.
VY mnauieHTiB 3 HasBHUMH (akTOpamu pH-
3UKy 1 O10XiIMIYHUM pPEUUIUBOM, HEOOXiJTHO
BKJIIOYATH B JUJISIHKY ONPOMIHEHHS JIOKE BH-
JaJIeHOT1 MPOCTaTH Ta AUISHKY JIMGAaTHYHUX
BY3JIiB MaJIOTO Ta3a B CTAHJAPTHUX J03aX.
dinancyBaHHs. PoboTa mpoBeneHa B MeX-
ax HJIP «Po3pobutu Ta BOpoBaguTH AlarHoc-
TUYHO-JTIKYyBaJIbHUI aJITOPUTM 3 BUKOPHUCTAH-
HSM T1OpUIHUX IHTEPBEHLINH y XBOPHUX 3 Be-
HO3HHMHU Ta apTepiaJibHUMU MOPYIICHHIMU
KPOBOIMOCTAaYaHHS Ta3y Ta HWKHIX KiHIIIBOK»
Y «Haunionanpuuii IHctuTyT Xipyprii Tta
TpancnianToiorii iMm. O.0. llanimoBa HAMH
VYkpainu» Ne0121U112513 nepxpeectpaiiii,
TepmiH BukoHaHHs 2022-2024 pp.
3asiBa npo BHecok aBTOpiB: CadpoHoBa
Ouaena BajepiiBHa — koHIenTyasni3amis ao-
CIIIKEHHs, MeTomoioris, 30ip Ta oOpobka
nanux, HanucauHs; Cugwok Anapiu Bosgoau-
MHPOBHY — Kypallis AaHUX, aHai3, peaary-
BaHHA; YceHKo Oaexcanap KOpiiioBuy — ne-
peBipKa, peleH3yBaHHS Ta peJaryBaHHA.
Kondgaikt inTepeciB. ABTOpU 3asBisi-
I0Th MPO BiJICYTHICTh KOH(IIKTY iIHTEpECIiB Ta
BJIacHOT ()iHAHCOBOI 3aI[IKaBICHOCTI MPHU M-
rOTOBII I[i€l CTATTI.
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THE RATIONALE FOR CHOOSING
OF RADIATION TREATMENT
TACTICS AFTER RADICAL
PROSTATECTOMY

M.M. Konominoe

The presence of risk factors after
radical prostatectomy increases the risk of
biochemical or local recurrence for prostate
cancer. Such patients are likely candidates for
an adjuvant or salvage course of radiotherapy.
The purpose of this work was to conduct a
review of studies that were devoted to the
possibilities of using radiation therapy in
patients with prostate cancer after radical
prostatectomy based on the principles of
evidence-based medicine, recommendations
for the use of this technique in the treatment
of this category of patients.

The results. We conducted a systematic
review of 22 sources of literature, randomized
trials and other non-randomized evidence
published between from January 2013 to
October 2023. It was found that that patients
at low risk of progression can be dynamically
monitored. Increasing the total summary dose
to prostate bed doesn’t provide an advantage
in survival rates. If the biochemical relapse is
presence, it’s necessary to consider the option
of combined treatment: the irradiation to the
prostate and the pelvic lymph nodes area with
the usage of androgen deprivation therapy.
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operative Radiotherapy is Associated with
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Feb 25. PMID: 35227633.

OBIPYHTYBAHHS BUBO-
PY TAKTUKHU IPOMEHEBOTO
JIKYBAHHS IICJISI HIPOBEJIEHHS
PAJINKAJIBHOI TIPOCTATEKTOMII

O.B. Cagponosa, A.B. Cuowk,
O.10. Ycenxo

HasBHicTh (akTopiB pU3UKY Micias Mpo-
BEJCHHS paJMKalIbHOI MpOCTaTeKTOMii mif-
BUIY€ PU3UK BUHUKHEHHS O010XIMIYHOTO YH
MICIIEBOTO pEIUAMBY paka mnpocrtaTu. Taki
Mali€HTH € BIPOTIAHUMHU KaHIAWJATAMHU JJIsI
NpU3HAYCHHS aJ FOBAHTHOTO YM CAJIbBAXKHOTO
Kypcy AUCTaHLIHHOI MpoMeHeBOi Tepamii.

Mertoto po6oTu Oysi0 MPOBECTH OTJIAI J10-
CHI)KeHb, 1[0 OyJIW MPUCBSYEHI MOKIUBOC-
TSIM 3aCTOCYBaHHS IPOMEHEBOI Teparii y XBO-
pHUX Ha pak MPOCTATH IIiCJs MPOBEJIECHHS pa-
TUKATBbHOT MPOCTATEKTOMIT Ta MPEICTaBICHHS
Ha MPUHIUANAX TOKa30BOi MEIUIHHH PEKO-
MEHJALii 010 3aCTOCYBaHHS 11i€1 METOAUKHU
B JIIKyBaHHI1 JJaHOT KaTEeTropii MaIi€eHTIB.

Pesynbratu. Mu npoBenu cucteMaTUYHUN
orJisiy 22 JKepen JiTepaTypHu, paHAOMI30Ba-
HHUX JOCJHI/PKEHbh Ta IHIIUX HEpaHJIOMI30Ba-
HUX JI0Ka3iB, OMyOJIIKOBAaHUX y MEPIOJ 3 CIUHS
2013 poky mno xxoBTeHb 2023 poky. byno Bu-
SBJIEHO, 110 3a MalllEHTaMU HU3BKOTO PU3UKY
NporpecyBaHHs MOKJIMBO JUHAMIYHO CIIOCTE-
piratu. I[linBumeHHs cymMapHOi OCEpeIKOBOi
7031 Ha JI0)KE BUAAJIICHOI MPOCTATH HE JIA€ Te-
peBarm B moKa3HUKax BmXKuBaHOCTI. [Ipu Ha-
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Conclusions. No significant difference in
survival was found when adjuvant and early
salvage radiotherapy was prescribed for a
PSA level of up to 0.2 ng/ml. Patients with
a low risk of progression can be under active
dynamic observation. The appointment of
androgen deprivation probably increases the
rate of recurrence-free survival. In patients
with existing risk factors and biochemical
recurrence, it’s necessary to include the
prostate bed and the pelvic lymph nodes area
in standard irradiation doses.

Key words: prostate cancer, biochemical
recurrence, radiation therapy, salvage
radiation therapy, androgen deprivation
therapy, radical prostatectomy.

SBHOMY OIOXIMIYHOMY pEUHIMWBI HEOOXITHO
pPO3TIISATH OIMIi0 KOMIJIEKCHOTO JiKyBaHHS
y BUTJISA11 OMPOMIHEHHS JIOKa BUJAJIEHOT IPO-
CTaTH, MIASHKU JIM(PATUYHUX BY3J1B Majaoro
Ta3a Ha TJ1 aHJPOTeHIeNpHuBaIiHOi Tepamii.

BucuoBku. He Oyno BusBIEHO BiporigHoi
PI3HUIII O BWKHMBAHOCTI NMPU TNpPHU3HAYCHHI
aJl’IOBaHTHOI Ta PaHHbOI CaJIbBAXXHOI MpoMe-
HeBoi Tepanii npu nokasHuky [ICA no 0,2 ur/
M. [TamieHTH 3 HU3BKUM PU3UKOM MPOTpecy-
BaHHS MOXYTh 3HAXOJUTHCh TiJ aKTHBHHM
JUHAMIYHUM criocTepexeHHaM. [Ipu3znayenns
AHJAPOTEHACNPUBAILIINHOT BIPOTITHO TIiJABH-
Hy€ MOKa3HUK Oe3penUuAMBHOI BUIKMBAHOCTI.
VY nanieHTiB 3 HassBHUMU (aKTOpaMu PHU3UKY
1 O1OXIMIYHUM peunI1BOM, HEeOOXI1IHO BKIIIO-
4aTH B AUISHKY ONPOMIHCHHS JIOXKE BHJAje-
HOI MpOCTaTU Ta AUISHKY JiM(paTUYHUX BY3-
JiB MaJoTo Ta3a B CTAaHAApPTHUX 103aX.

Kuw4oBi ciaoBa: pak mpocTaTu, pak Tme-
penmixypoBoi 3amo3u, 010XiMIYHHI perUInB,
NpoOMEHeBa Tepalisi, calbBa)kHa NPOMEHEBA
Tepamisi, aHApoTeHIenpuBaLiiiHa Tepamnis, pa-
JMKallbHa TPOCTATEKTOMIA.
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NMpomeHeBa giarHOCTUKA BIPYCHUX YpaXeHb JiereHb

f.C. ba6iin, I.M. AukaH

LY «lHCTUTYT agepHOoi MegmnunHm Ta NpoMeHeBoi giarHoctnku HAMH Ykpainn”

Cite: ba6iit SIC, Jlukan IM. IIpomeHeBa miarHOCTHKA BipyCHUX ypakeHb jereHb. Radiation
diagnostics, radiation therapy. 2023; 14(4): 00-00. https://doi.org/10.37336/2707-0700-2023-4-5.

AKTyanbHICTh CBO€YACHOI JI1arHOCTHKH
NOIMUPEHHSI BIPYCHHUX I1HQEKIIH Ha TepMmi-
HaJbHI BIJJIIM AUXAJbHUX MIJIAXIB HE BTpa-
Yae aKTyaJbHOCTI TPUBAJIHUH MPOMIXKOK Hacy.
Jlumenp uyeproBa HEOUIKyBaHa emiemis 13
HaOyTTSAM KOJEKTHUBHOIO IMYHITETYy WHJae Ha
crmaj Ta TpaHC(POPMY€ETHCS Ha 3BUUHE CE30HHE
I'PBI, Buaukae HOBUA 30yJHUK, IO TPaTridHO
nepepuBae MUIBHOHU KHUTTIB. LIUKIIYHICTD
TaKUX MONMIA W TpaauiliiiHa «HETOTOBHICTH)»
CYCHIJIbCTBA W MEIUIIMHU JO «IMaHAEMITHHX
BUKJIMKIB» CTaJl0 YTPUMYE BIPYyCH B II€HTpI
yBaru HaBiTh MOJITHKIB, K BIpOTiJHY CKJIa-
noBy 30poi mMacoBoro ypakeHHs. BomHouac,
mo3a MeXaMu rydHux mojaid HaBkoso HINI,
MERS, SARS, CoVID-19, ycknanHeHi nere-
HEBOIO IaToJioriero ce30HH1 'PBI, maiixke He-
MOMITHO BHOCSTH CBi BaroMuil BiJICOTOK J0
MOKA3HUKIB 1HBAJITHOCTI Ta JIETAJIBHOCTI.

HesBaxarouu Ha OCTaHHI JOCSTHEHHS B M€-
TOJaxX JIarHOCTUKH, TaKl SIK MOCIB, €KCIpec-
TECT Ha aHTUTEH, TECT Ha IMOJIIMEpa3Hy JaH-
nroropy peakiito (ITJIP) 1 ceposoriunnii ana-
713, cuenu@iyHa BIpyCHa J1arHOCTHUKA 4YacTO
3anuImaeTbesl npobimemaruynor [38]. 3 mux
NPUYUH aBTOPH BBAXKAIOTH 3a MOTPiOHE BUEp-
roB€ 3BEPHYTHUCH O PAHHBOI IPOMEHEBOI Jia-
THOCTHKHU BIPYCHUX MYJIbMOHOJOTIYHHX XBO-
po6. Ilepm 3a Bce, WaeThCs MPO Taki, 110 JO-
KaJli30BaH1 y TEPMiHAJIBHUX BIAJ1IaX HUKHIX
nuxanbHuX noisxis (THLL).

HesBaxarouu Ha pi3HY €T10JIOT110, CUMIITO-
MU BipyCHUX 1H(EKI1! TOCUTh CXO0X1 i, 3a3BHU-
yaii, HecnenudiuHi: Kamenb, JUXOMaHKa Ta
3aUIIKA. [XHS nudepeHiiagbHa A1arHOCTUKA
CKJIaJlHA Ta 3aJIKUTh BiJl IMyHHOTO CTaTycy
xa3sgina [36]. OTxe, maToreHN KJIACH(PIKyIOTh
y BIIMOBITHOCT1 0 IMyYHOKOMIIETEHTHOTO 200
IMYHOKOMIIPOMICHOI'O CTaHy Mali€HTa.

Haii6inpm mommupeHi pecnipaTopHi Bipycu
060x kareropiii — rpun (IV), nmaparpun (PIV)
noauHu, aaeHoBipyc (AV) 1 pecmipaTopHO-
cunnuTianpHuil Bipyc (RSV). [Ipu ocnabneno-
My imyHiTeTl ypaxenus THII moxyts Oyt
cpu4yuHEH1 nuTomerainosipycom (CMV), Bi-
pycom npoctoro repnecy (HSV), Enmreiina-
bapp (EBV), Varicella-zoster (VZV) [22].

Mopdgoaoriuni 3Minu npu BipycHux ypa-
skennsax THIII

3aranpHa peakilis TKaHWH Ha BIpyCHI 1H-
ekl JiereHb BKJIIOYAE 1HTEpPCTHUIlIAIbHE 3a-
najieHHs, Tu(Qy3He albBEOSIpHE MOIIKOKEH-
s (diffusive alveolar damage — DAD) 1 ne-
KPOTUUHUN OpOoHXIT/OpoHXiomiT [8].

DAD 3a3Buuaii cnocrtepiraerbcsa npu 0Oa-
raTb0X pecHipaTOPHHUX BIPYCHHUX 1HQEKIIIAX
1 MOXe€ cHocTepiratucs y rocTpoMy Inepioji,
ajie gacrtime — B O1JbII Mi3HIX CTaaigX pa3om
13 mpouecamu opranizanii. ['octpuit DAD xa-
PaKTEepHU3YEThCS  BHYTPIMIHHOATbBEOIIPHUM
HAaOpSKOM 3 TMOJANBIINM BiAKIaJeHHAM i-
OpuHY Ta YTBOPEHHSM TialiHOBUX MeMOpaH,
10 BUCTHJIAIOTh CTiHKK anbBeon. Ha cramii
opranizaifii cmocTepiraroThcs mpoiideparis
NHEBMOLMUTIB 2 THUMy, TpaHynalii Ta, 3pe-
HITO0, BiAKJaaeHHs kojareny (puc. 1, A-C)
[32].

Ha pomatox mo DAD, Bipyc rpumy, Bi-
pyc maparpumy, METalHEBMOBIpYC IIOANHU
ta RSV 3a3Buuail acomitoioThcs 3 1HTEPCTHU-
MIaJIbHOK TIHEBMOHIEI, IO XapakTepH3y-
€THCS JIEMKOLUUTApPHOIO 1HQUIBTPAIIEIO allb-
BeoJsIpHUX meperoponok (puc. 1, D). Ilpen-
crauuku Herpesviridae (CMV, HSV, VZV)
Ta Adenoviridae € NpUUMHOIO HEKPOTHUYHOTO
oponxiomirty. [leski Bipycu (CMV, HSV, VZV
Ta AV) mig yac npodideparii B KIITHHAX TIPO-
IYKYIOTh XapakTepHi arperaTu HYKJIEOIpo-

rdrt.com.ua/index.php/journal

41



OIS

TeiHiB 1 BipiOHIB — BKJIIOYEHHS. BHyTpim-
HBOSIIEPHI a00 BHYTPINIHHOIMTOILIA3MATHY-
H1 BKJIOYEHHS B psJil BUNAAKIB JO3BOJISIOTH
inenTudikyBaru Bipyc. Hanpuknaa, BHyTpimi-
HBOSIIEPHI, OTOYECHI YITKHUM OPEOJIOM 1 Mapri-
HAJIbHUM MEepUPEPUIYHUM XPOMATHUHOM (THUI
«Cowdry Ay), xapaktepui ais CMV (puc.
I, E). IHmoro HOHUTOJOTIYHOK 3MIHOK, SKa
CIIOCTEpPITaeThCs TNpPHU ASSIKUX Bipycax (Ha-
npuknan, RSV, maparpumn, MmetamHeBMOBipycC
JTIOIWHA, Kip), € 3MUTTS 1HPIKOBAaHUX KIITHH
1 YTBOPEHHS XapaKTepHHUX OaratosijepHux ri-
rautcbkux kiaituda (MNGC) (puc. 1, F) [29].

Paniosnoriuna cemioruka BipycHUX ypa-
skenb TH/I

Xoua iH(opMalii TiABKU BiJ pEHTI€HOJIOT14-
HOro o0cTeXeHHA B 2 i3 15 BHUMaIKiB HEIOCTAT-
HBO 14 1IeHTH(1KaIT XBOpOOH, peHTreHorpadist
(PT') Ta xomm’torepna Tomorpadist (KT) rpynnoi
KJIITKH € BOXJIMBUMU CKJIAQIOBUMH J11aTHOCTUKHU
B MO€JHAHHI 3 KJIIHIYHUMH Ta J1a0OPaTOPHUMHU
JOCIIKEHHSIMHU (OI[iHKa HAsSBHOCTI, XapakTepy
Ta MONIMPEHHS ypaKeHHS JiereHs) [12].

[IpuramanHi 1uist BipycHO1 iH(EKIIT 3MiHH Jie-
TeHEBO1 MAPEeHXIMH, 110 BUHUKIW HA PiBHI BTO-
PUHHOI YacCTOYKH (JAUCTAIBbHO BiJ JUXAJTbHUX
oponxion 17-19 mopsanky, po3mip mo 1-2,5 cm),
anuHycy (5-8 MM), B MEHIII# Mipi — MepBUHHOL
nonbku (o 1 M), mocTymHi Bizyasmi3arii 31 3a-
ctocyBanHsIM KT i3 BUCOKOIO pPO3IiBHOIO 3/1aT-
HicTio (BPKT) 3 ToBmmHOM0O 3pizy 1-3 MM.

MopdonoriyHuM 3MiHaM JIETeHEeBO1 MapeH-
XIMH BIiAMOBIAAIOTh IEBHI PEHTTECHOJOTIYHI
O3HAKH, HacaMmmepea — Pi3HOMAaHITHI YUIiJib-
HeHHH (puc. 2).

VYuiinbHeHHS  THUIy  «MaTOBOTO  CKJIa»
(Ground Glass Opasity — GGO) — omnucoBwuii
TEPMiH, IO CTOCYEThCS MIISHKHA 3MEHIIEHOT
MPO30POCTi JIEreHEeBOI MapeHX1MHU, HA TI1 AKOTO
Ha KOMIT' FOTEPHHUX TOMOTpaMax audepeHirio-
I0ThCsI OpoHXOBacKymsipHi cTpykrypu. GGO —
Hecnenudiuauii cumntoM. BiH mputamaHHU
s 1HQEKIHd, XpOHIYHOTO 1HTEPCTHUIIIATIBHO-
o Ta TOCTPOTO aJbBEOJSIPHOTO 3aXBOPIOBAHD.
Tepmin GGO TakoX BHUKOPUCTOBYETHCS MPHU
KOMEHTapisiX PEHTTeHOTpaM TPYyAHOI KIITKH

Puc. 1. Mopghonocia ougysnozo anveeonaproco nowkooddiceuus (DAD) ma inmepcmuyianvroi
nneemonii [8, 32]: A— DAD, snympiwnvoanveeonapuui Haopsk, B: DAD, sioxniadenns ¢iopuny ma
VMBOpeHHs 2ianiHo8ux memopan, wo eucmuiaromes cminku anrveeon, C — DAD, cmaodis opeanizayii
3 nponigpepayieio nHeemoyumis 2 muny, po3poCmanHAM SpanyIAYIUHOI MKAHUHU MAa 8i0K1A0EeHHAM
Konazeny, D — @ipycHa nHeeMoHis, 1eluKkoyumapHa iHgitempayis aibeeonapuux nepecopoook, E
[29] - omoueni uimkum opeonom i mapeinanbrum nepugepuyrnum xpomamurom (mun « Cowdry A»)
sHympiwHbos0epti exntouenns (CMV); F [6]- € 3numms inghikosanux KiimuH i ymeopeHHs Xapax-
mepHux 6azamosndepnux cicanmcokux kaimun (MNGC - kip).
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Puc. 2. Xapakxmepui ona eipycnux saxeoprosanv TH/III ywinvnenns, wo 8izyanizyromvcs npu

BPKT [11,16,42]: A-D: COVID-19 — nuesmounisn, 4 cnocmepexcenns GGO 6 ecocmpiii/niococmpiii
Gazax 3 OiramepanrvHUM, nepesadcHo nepugepuduHum, 0A3ATbHUM PO3NOOIIOM YWilbHeHb (A-
C); D - «halo» (GGO naskono ocepedky xouconioayii); E: eyznuku, winvni ma winenocmi GGO
(vopHi cmpinku) ma «mo3zaiuHicmey neceHesoi napenximu, F: cumnmom «O0epeso 3 OpyHbKaMu»
(«tree-in- budy); G: cumnmom «OpyKieKUy («crazy-paving»), wo 8ionogioac iHmepcmuyiaibHuM
sminam napenximu, H: «cumnmom xnanmeegoi ko80puy» abo «Mo3aikuy (nopyueHHs 6eHmuiayii ma
nepysii (KT - 600x-6u00x) 3 «xaanannoio 3amanxoio»), J, K: xounconioayis; J: 6inamepanvhi 8y3-
JauKu ma ocepedku kornconioayii, omoueni GGO («halo signy) 3 nepesasdcHum nepubpoHxo8acKyiap-
HUm po3nooinom. Ilosimpani opouxoepamu,; K: ougysni 6inamepanrvni GGO ma 30nu KoHconioayii

8 basanvHux cecmenmax 3 eghexkmom nogimpsanoi bpounxoepagii.

JUIS TIO3HAYEHHS 30H HEUYITKOI PEHTIEeHOKOH-
TPAaCTHOCTI JIeTeHi, yacTto audys3Hoi, 6e3 diT-
KUX KOHTYPIB JIeTeHeBUX cyauH [16,42].
Bysnuku, 3anexHo BiJ CTyNeHs peHTI€HIB-
CHKOI IUIBHOCTI, MOIUISIOTh HAa COJiIHI (IHTCH-
cuBHi) Ta manoiaTeHcuBHI1 (GGO) (1). Mopdo-
JIOT1YHO 1M BIJINOBIAIOTh TOMEPEYH] 3pi3H 3a-
MOBHEHUX TMATOJIOTIYHUM CyOCTpaTOM OpOHX10J
3 TIOTOBIICHUMH CTIHKaMH# (OpOHXIOJIT).
Bponxionu BiTHOCATHCS 10 KIHIIEBUX HUISAXIB
ra3o00MiHy B JIeTeHsX. 3a3BUYail iX HEe BUAHO HA
KOMIT IOTEpHIN Tomorpadii depe3 X HEeBETUKHil
po3mip (MeHie abo nopiBHioe 1 Mm). OnHak, 3a

HassBHOCT1 1H(MEKIIHHUX Ta HeIHPEKIIHHUX ma-
TOJIOTIYHHUX TPOIECIB 3 3aJTy4YeHHSIM OpOHXIiOJ,
OoCTaHHI MOkHa Jerko ineHtudikysaru. Cepen
Oaratbox 11a0JI0HIB, K1 BUKOPUCTOBYIOTHCS AJIS
OTHUCY OpPOHXI0MITIB, HAWOIIBII BUSHAHUM € «JIe-
peBo 3 OpyHbKaMm» (“tree-in- bud» —2) [11].

[HTepcTuLianbHl YIIIJIBHEHHS — JIHIAHI
abo ciTyacti (peTUKYJISpHi) BiToOpakaroTh HA
PEHTTeHOJIOTIYHUX 300paXKeHHIX HAOPAK, 3a-
najeHHs ¥ O17ab1 mi3H1 Gi0po3HI 3MIHMU.

Jnsa pesxkux pamioiorigyHUX CHUMIITOMIB
BXKMBAIOTh TakK 3BaHI «00pa3Hi» TEPMIHU:
«CUMIITOM OpYyKiBKM» abo «00XKeBIIbHOTO
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MOMIEHH» («crazy paving» — peTHKYISpHI
yuinbHeHHs 3MiHM Ha Ti1 GGO); «BaTHa je-
reus» abo «cHIroBa Oyps»; «CUMIITOM KJam-
TeBOi KOBApU» abo «Mo3aiku» (MOpyHIeHHS
BeHTUIsIT Ta nepdy3ii (KT — Bnox-Bumox) 3
«KJIATITAaHHOIO 3aMaHKOIO»).

Konconimamis — Oyab-siKui MaTOJIOTIYHUM
MpoIeC, TP IKOMY aJIbBEOJIU 3aMOBHIOIOTHCS
eKCylaToM, THOEM, KPOB 10, KJIIITUHAMHU (BKJIIO-
YaluM MyXJWHHI), Tomo. Lle mpu3BoauTH 10
no6apHux, qudy3Hux abo MyrTbTH(HOKAITLHUX
HEUYITKUX NMOMYTHIHb. bpoHXOJiereHeBi CTpyK-
TypH Ha TJ1 YIIUIbHEHb TUITY KOHCOJIi1aIii, Ha
BIIMiHY BiJ] «MaTOBOTO CKJIa», HE nUpepeHIi-
I0I0ThCS. Y psifil BUMAAKIB OCEpeaKU KOHCOJI1-
narii oroueHi 3oHamu GGO. Takuit hpeHoMeH
oTpumaB Ha3By «opeom» («haloy).

Panionoriuna cemioTHKa OKpeMuUX Bipyc-
HUX 3axBoproBanb THJ[III

XapaKkTepuCcTUKy KITIHIKO-PEHTT€HOIOTTUHUX
o3HaK BipycHuX mnomkomkens TH/II, saxi 3y-
MOBJICHI 30yJHHKAMHU PI3HUX CIMEHCTB, pO3IO-
YUHAEMO 3 HAHOUTBIN «ITOMYJISIPHUX» HA MPOTA31
OCTaHHIX JIBOX JIECATKIB POKIB KOPOHABIPYCIB —
Coronaviridae. Jlo Takux Hanexars SARS-CoV
(Severe Acute Respiratory Syndrome), MERS-
CoV (Middle East Respiratory Coronavirus) i
SARS-CoV-2 (COVID-19). Cnpu4rHEeHI HUMH
XBOpPOOM MarOTh JICSIKI TOTOXKHI TATOTCHETUYHI
MEXaHI3MH M, BIAMOBITHO, — CXOXI1 paaioyoriy-
Hi xapakrepuctuku. OmHaK, ekl BiIMIHHOCTI
BCE JX ICHYIOTh, 30KpeMa — 3aJlydeHHS 000X Jie-

%

5

A N s

TeHb Ta Bi3yaji3allis paHHIX CTaJil MpUTaMaHHI
st COVID-19. IlneBpansHuii BUMIT, KaBiTarlii
Ta JniMQaaeHonarii yacTilie CHoCTepiraroTh Mpu
MERS.

SARS i MERS nepeBaxHO OTHOCTOPOHHI,
ISl HUX He mpuTaMaHHi cumntomu «halo» ta
3BopotHOTo «halo» [9,10,18,44].

SARS-CoV — TskKkui rocTpuil pecripa-
TOPHUU CUHApPOM, yrepuie OyB BHUSBICHUU B
Kurai y 2002 p. [31 ]. [Ticns inkyOamii npu-
6mm3Ho 2-10 mHIB XBOopoba KiIiHIYHO MaHi(dec-
Ty€ TPUNONOAIOHUM CUHAPOMOM 1 3aIMUIKOIO.

Penrrenosnoriynai o3Haku momiOHI 10 1H-
MIUX BIPYCHUX MHEBMOHIN 3 QUISHKaMH KOH-
comiiamnii, MO OXOIJIOIOTh NMEPEBaXKHO HUX-
Hi Bigainu nereHb. MoHOQOKaJIbHI TMPOSIBU
O1BbII MOMIMPEHi, HIXK MyIbTH(POKAIBbHI 200
nBocTopoHHi, ik y MERS (puc.3).

HaBnaku, nneBpanbHUil BUNIT COCTEpira-
€ThCs piako [41].

MERS-CoV ynepiie ineHTH(IKOBaHUN B
CayniBcbkiii Apaiiy BepecHni 2012 p.; nocsr-
HYB MakCHUMaJbHOI momupeHocti y 2015 p.
[17]. KniHigyHO cmocTepraroTh K O€3CHMII-
ToMHI popmu Tak i 3axBoproBanus HJIII, mro
TpaHCPOPMYETHCS y MHEBMOHIIO, IUXAJIbHY
Ta MOJIOPTaHHY HEJAOCTATHICTD 3 JIETAIbHUMU
HaciigkaMu Ha piBHI 60% [5]. OcHOBHI peHT-
regosoriygi o3zHaku: 30HM GGO 3 momanb-
100 KOHCOJIIJIAli€}0 Yy BUTIISI BYy3JIUKIB 200
M. Yacrime ( 10 69% BUNaakiB ) BUHUKAE
yHiokanpHe ypaxeHHs (puc.4).

Puc. 3. SARS-CoV [29]. [lonepeonwvo 300posuti uonosik 55 p. A: 6inamepanroni GGO ma Heuimki

8Y3IUKOBI YMEOopeHHs, OUQy3Hi 6 npagiil 1eceni. Bepxieka nigoi neceni 3 nposasamu KOMReHCamopHoi
empizemu. Ilomipna xapoiomeeanin. B: Kniniko-penmeeHono2iuHi 03HAKU pecnipamopHoco Ouc-
mpec-cunopomy 0opocaux depe3 12 2ooun. Penmeenoepama 6 2opu3oHmMaibHOMY NOJIOHNCEHHI - OU-
Qy3na biramepanvHa KOHCONIOAYIsE NOGIMPAHUX NPOCMOPIB; NOBIMPAHI OPOHXO2PAMU, HU3bKE PO3-
Mmawly8anHs enoompaxeaibHoi mpyoKu ma po3smsacHyma nogimpsam NOPOICHUHA WAYHKY (AKiCmb
inmybayii ?). C: MJAKT nowupeni 6inamepanvni 3onu GGO, nepegadxcno npasopyy; ¢hokycu
KoHconioayii 6 npasii eéepxuiu uacmyi. Jlooynapra cinepsenmuaayis y 6epxXHill yacmyi 1igoi 1e2eHi.
D: ougysna b6iramepanvHa KoHconioayis ieceHedoi napenximu, noGimpsHi OpoHxoepamu,; po3ma-
ULYBAHHA eHOOMpPaxeaibHoi mpyoKu 8 cmpagoxooi.

44 rdrt.com.ua/index.php/journal



RadiationidDiagnosticSiRadiation Mherapy+4Vol Sl 52023

Puc. 4. MERS-CoV [20]. Ilonepedonvo 300posuit 4onogix 27 p., MeOUYHUU NpayiGHUK.
Penmeenonociuni oocniooncenns A-C; BPKT D-F. A- nepwe obcmedxcenns (10 0oba 6i0 nossu
KAiHiuHUX cumnmonmis): gpoxyc GGO 6 nudicuii yacmyi npagoi nezeni; B- naibinvw supasiceni sminu
(15 006a): biramepanvhe, nepesa)dcHo 6 HUMNCHIX 8iodinax necensb 30Hu GGO ma konconioayii; C-
83 006a 6i0 noseu KiiHiYHUX cumnmomis: — pemukyaapui ywineneuus ma GGO 6 HudiCcHil yacmyi
npaeoi neeeni; D — binamepanvho y epxnix i00inax nezens izyanizyromucs cyoniespanrvii GGO
ma Heuimki yeumpunooynapui GGO- gysnuku; E F: gneepanrvrna epysis, nowupeni (npasa HUMCHs

yacmka, E) ma opioni poxanvnui (niea nusxcns vacmra F) cyonnespanvHi 30Hu KoHCcONIiOayii.

3Ba)karouM Ha HAsABHICTh YUCEIbHUX MyOIIi-
Kaliil 3 MpOMeHEeBOI A1arHOCTUKH YPaKeHb Jie-
reab npu SARS-CoV-2 (COVID-19), y Tomy
YUCIl ¥ Ha CTOPIHKAaX HAIIOTO BHJAAHHS, — BBa-
KAEMO TOCTATHIM JIMIIIE HATaAaT HOTO TUIIOBY
pamioNOTiYHy CEeMIOTHKY y BHIJISAII 1TFOCTpAIliid
[10, 12] (puc. 5).

AnenoBipycn (cimeiictBo Adenoviridae,
poan Mastadenovirus) — JIHK-Bipyc, Biamosi-
nanpHuM 3a 5—-10% pecnipaTopHUX 1HPEKIIH y
ITEN.

[Ipu ypakeHHI JereHb peHTIEHOJOTIYHO Bi-
3yali3ylThbCsS JBOCTOPOHHI MyNIbTH(OKAIbHI
GGO; moxnuBe 106apHe a00 cerMeHTapHe ypa-
KEHHs, OoAI0H1 10 OakTepiaJlbHUX MHEBMOHIN
(puc. 6). BinmaneHi yckiagHeHHS aJeHOBIpYyC-
HOi MHEBMOHIi: OpOHXOEKTa3u, O0JITepyrOUuid
OpOHXIONIT 1 OMHOCTOPOHHS TIMEPIPO30PICTH
nereHi — cuaapoM Caatiepa—Jlxeiimca—Makie-
ona (puc. 6, B,C). Cunapom, UMOBIpHO, € Ha-

CIIJIKOM TEepPEeHEeCEeHOT B PaHHHOMY IHUTHUHCTBI
rocTpoi aIeHOBIpyCHOT 1H(EKI[IT 3 TOIIKOIKEH-
HSIM T€PMIHAJBHUX Ta PECHipaTOpHUX OPOHXi-
0JI, TII0 TIPU3BeEJa 10 MOPYIIEHHS iX MOAaIbIIO0-
ro HOpMaJbHOI'O PO3BUTKY [25, 37].

Ha pentrenorpamax ta KT- 300paxkeHHSIX
Bi3yasi3ye€ThCcsl OAHOCTOPOHHS Timepmpo3opa
JIeTeHs 31 3aTPUMKOIO MOBITPS Ha BUAMXy. Ha
KT-ckanax BUSABISIOTHCS CTPYKTYypHI 3MiHU
JIETeHEBOI MapeHXIMU BiJ TOTAJbHUX N0 CyO-
cerMeHTapHux. Jlerens rimepmnpo3opa 31 3MeH-
HICHOIO BAaCKYJISApHU3aIli€l0, MOXKINBA HAABHICTh
Oponxoekrasis [24].

PecnipaTopHo-cHHUMTIAJBHUT Bipyc
(RSV) naue:xurhb 10 ciMeiicTBa NHEeBMOBIpY-
ciB (Pneumoviridae). Bin € HalimomupeHimum
30yIHUKOM JIEF€HEBHUX 3aXBOPIOBaHb y BUMA[-
Kax rocriramizamnii miTed Ta JIOAEH MOXUIOTO
BiKy Ta 3a3BWYail MPU3BOIUTH A0 OPOHXIOIITIB
Ta aCTMHU Y BCiX BIKOBUX I'pyHax.
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Tl 2

1€8PAIbHOI KOHCONI0aYii:
A,B - 6inamepanvua, C — nepegasichne ypascenns npaeoi neceni; D,E: cocmpa ¢asza ingexyii,
ougysni GGO 6 obox necensx (D) 3 nepunodoynapuum nowupenuam (E); F,G: eunadku eocmpoi
inmepcmuyianvroi nneemoHii - smenuwenus GGO, cybnie8panivHi oxaibHi KOHCONI008AHT 0cepeo-
KU ma nomosujeHHs MidCuacmKko8UX ma MidCuacmoyKkosux inmepcmuyiaibHux nepe2opoook [10].

> 4

Puc. 6. Aoenosipycua nneemonis [24]. A: BPKT, cocmpa adeHogipycHa nHe8MOHIs 3 MUno8uUMU
mynomughoxkanvhumu ma nooapuumu GGO, wo nodibni 0o baxmepianrvrnoi nneemonii; B,C: cun-
opom Csatiepa—/icetimca—Maxrneooa (8iodanene ycKIAOHeHHS) - OOHOCTMOPOHHSL 2INePRpo30picmy
napenximu 3i SMeHUleHHAM YUCIA Ma NOPYULEHHAM OPOHXO-CYOUHHOT apXimeKmoHiKuU.

Ha KT — ckaHax BUSBISIOTH IEHTPUIOOY-
JSPHI OCepeKHU, CUMIITOM «JepeBa B OpPYHb-
Kax», TIOTOBIICHHS OpOHXIaJIbHOT CTIHKH.

POCTI MapeHXiMU Ta YTBOPEHHSM BY3JIUKIB MaJIOi
ONTHUYHOI IMITBHOCTI — THIy «MaTOBOTO CKJIay.
LenTpunoOynspHi miasHI By31HuKH, «halo», KOH-

MoxuBi ocepeku OPOHXO0-BaCKYISIPHOT KOH-
cominanii (puc. 7, 8).

3aranom, B inmeHtudikamii RSV-nmHeBMOHIT
CJIIJT 3BaXKaTH Ha Te€, IO IOYaTKOBA CTAJisl XBO-
poOU MPOSIBISETHCA JIOKATLHOIO BTPATOIO MPO30-

COJIIZIOBaHI OCEPEIKH Bi3yali3yIOThCS Ha MI3HIX
ctaxisx. OnHak HalO1IbII XapaKTePHIMH BBaXKa-
10T HasBHICTH Ha KT Ha mepenbauyBaHOMYy 1MO-
YaTKy XBOPOOM CUMIITOMY «JiepeBa B OpyHBKax»
Ta MOTOBIICHHS OpoHXianbHHUX CTiHOK. Lli 3MiHH
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Puc. 7. Ilnesmogipycna numeemonis (pecnipamopuo-cunyumianvuuti eipyc — RSV) [20]. A:
MANOIHMEHCUBHI 8Y3IUKOGI YMBOPEHHs MaA NOKAIbHe NAe8po-leceHede PYOYloearHHs 6 Oa3albHUX
giddinax npaeoi nezeni Ha penmeenocpami OI'K; B,C: axcianvne KT ma MIP- 306pasicenns: cum-
nmom «oepesa 6 bpynvkax» («tree-in-bud opacities») 6 HudiCHIX uacmkax.

s TN 7 R S S T R AR B o
Puc. 8. Xeopa 58 p. 3 nosumusnum RSV-mecmom i B-xnimunnoro nimgpomoro [26]. A: ouckpemmni
yenmpunodynapui gysauxu ma oounuuyni GGO 6 HUNCHIX YACMKAX AZUUKOBUX CecMeHmax le2etsb, B:

yepes 14 0i0 30i1bwWUIOCH YUCTIO MaA Po3Mipu 8Y31uKis, posmipu i nowupernicmo GGO; 3 ’s6uruce
epexm «haloy, xonconiooeani ocepeoku, dinamepanrvHull niesparbrHull unim. Xeopa nomepna Ha

17 000y.

HE CJiJ BBaXaTH CYTO NMaTOTHOMOHIYHUMHU, IIPO-
T€ BIPOTIAHICTh MPABWJIBHOTO JiarHO3y 3POCTAE 3
OTJISITy HAa CE30HHICTh (3UMOBHUI TEPIOT) Ta Cy-
nyTHiN cunycut [20, 26].

PecniparopHni Bipycu Bce 4yacTilie BU3SHAIOTh-
Csl BAKJIMBUMHU MTaTOTCHAMH, 1[0 BHKJIMKAIOTH 1H-
ekl HIKHIX TuXalbHUX NUIsIXiB. Bipycu napa-
TpUIly, TPUIly Ta PECHipaTOPHO-CHHIMTIAIbHUN
Bipyc (RSV) € 3 malimommpenimmmu 30yaHIKa-
mu [H/IILI, sixi mOTEHIIMHO MOXXYTh MPU3BOAUTH
JI0 JIETaJIbHUX HACJIJIKIB, 0COOJIMBO Yy MAII€HTIB 3
ocnabineHuM iMmyHiTeToM [35].

Bipycu naparpuny (PIV) € napamikcoBupy-
camu (Paramyxoviridae) it knacudikyoTbcs Ha
4 tunu. B IMyHOKOMIIETEHTHUX JOPOCIHX OLITb-
LIiCTh BUIAJIKIB 3aXBOPIOBaHb 0€3CUMIITOMHI 200
aerki. Tun 1 maparpuny — yacta mpuYrHa KpyIy
(mapuHTOTpaxeoOpoHXiTY) y miTe y Bimi 636

Mic. Bipyc maparpuny 3-ro Ty Moxke cTaTu npu-
YUHOIO MTHEBMOHIT 200 OPOHXIOMITY B MaJICHBKHUX
IMYHOKOMIIETEHTHUX JI€TeH, Ta B IMyHOKOMIIPO-
MICHUX cTapmux aited 1 gopocnux. KiiHiuHa
KapTHUHA MOAIOHA 0 PecCIipaTOPHO-CHUHITUTIAb-
Hoi iHpexmii (RSV), mpore meHIT BUpakeHa.

PIV 1 RSV wmarors nonibny MJKT- cemio-
tuky. CHHApPOM «JaepeBa B OpyHBKax» CHOCTepi-
ra€eThCs 3HA4YHO yactime npu PIV-iHdekmii, Hix
Ipu ajgieHoBipyci abo Bipyci rpumy. Mynbrudo-
KaJIbHa KOHCOJIAaIlisl, HaBMaKu, pijlie, HiXK Mpu
ageHoBipyci (puc.9).

Kip (measles / rubeola) — anTpomono3s-
Ha iHdekuiiiHa XxBOopo0a, SAKY CHPUYHHIOE
PHK-Bipyc cimeiictBa Paramyxoviridae pony
Morbillivirus. IIaeBmoHis € i1 HalnmomupeHi-
IIMM  BaXKUM YCKJIAJHEHHSAM. PoO3pi3HIOIOTH
IBI OCHOBHI 1i (popmu: NEpBHHHY MTHEBMOHIIO,
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Puc. 9. BPKT npu 3axeoprosanni na PIV nayienmxu 3 nimghomoro 55 p. [20]. A,B: naamono-
0ibHa KoHconioayis 3 NOBIMPAHUMU OPOHXOSPAMAMU, NEPEeBANCHO 6 NPAGIll HUNCHIU uacmyi,
C: mynemugporanvnui GGO, 6inamepanvhi, nepedaxdcHo y 8epxXHili 4acmyi NPagopyu.

BUKIIMKAHY BipycOM Kopy, i BTOPHHHY 6aKTep1-
aJbHY/BIpYyCHY, sIKa TOB’s3aHa 3 IMYHOCYIIpecCi-
€10, CIIPUYHHEHOI Bipycom. [lepBuHHa KopeBa
MHEBMOHIS, BiJloMa $K TIraHTOKJIITUHHA IHEB-
MoHis ['exTta, € HacmiakoM iH(iIKyBaHHS Bipycom
KOpy Ta 3ycTpivaerbest nuume y 3—4% crocre-
peXeHb, MEePEeBAKHO B 0CI0 3 IMYHOACTIPECIEIO.
Bona BuHUMKae Ha paHHIX CTagisx mepediry 3a-
XBOPIOBAHHS Ta TMPOSBIIETHCSI PEHTTCHOIOTTYHO
3MIIIAaHUM PETUKYISPHUM YIIITbHEHHSIM, KOHCO-
JJAIi€l0 TMOBITPSHOTO MPOCTOPY Ta 301JIbIICH-
HsM JiM¢partnynaux By3niB. Ha KT- 300paxenHsx
Bi3yanizyroThcss GGO, iISHKM KOHCOMigamii Ta
MaJi neHTpuaoOymsipHi By3nuku (puc. 10). Bro-
pUHHA ITHEBMOHIS B OCHOBHOMY CIPUYHHEHA
OakTepiaabHOIO IH(EKIII€r0, aJIe MOXKIIMBA U 1HIIA
BipycHa iHQEKIlis, HaWJacTile aJeHOBIpyCHa.
Jlnst K1iHIYHOT KapTUHU B TaKUX BHUIAJKaX Xa-
pPaKTepHi: Mi3HIi MMOYaTOK; PanTOBE 3ar0CTPEHHS
XBOPOOH 3 CUMIITOMaMH Ta O3HAKaMH, SIKi 3a3BHU-
yail noynHaThes uepe3 5—10 AHIB micis BUCHITY
(HerTpOodiTbHUHN JTEHKOIMTO3 1 T0OapHa KOHCOJTi-
naiist Ha peHTreHorpamax OI'K).

Bipycu rpuny (influenza) BizHocsiThCsH 10
cimeiictBa Orthomyxoviridae. 3axBoproBaHHs
Ma€e ce30HHMH xapakrtep. [IHeBMOHIT po3BuBa-
IOThCSl Y TAIIEHTIB 3 XPOHIYHUMH 3aXBOPIOBAH-
HSIMH, TIOXWJIOTO BiKy a00 3 OcClaOJIeHHM iMyHi-
TeToM [22].

XapakTepHi peHTreHoJioriudi osnaxku I'pu-
ny A (puc. 11, A-D): 1BOCTOpOHHE pPETHKYIIO-
HOIYJISIPHE YIIUTHHEHHS JIETEHEBOI MApEeHXIMH B
acoriarii 3 ocepeaKaMu KOHCOMIaIi, 3a3Bu4an
y HWKHIX yacTkax. JloGapHe yuiiabHEHHS MOXe
CBITYMTH TIPO MPUETHAHHS OaKTepiaTbHOI IH]EK-
uii [7,43].

binpmricte BimomMux myOmikamii JeMOHCTpPYE
HasBHICTh OCOOJMBOI PajioNOTIgYHOT CEMIOTHKHU
IPUMO3HUX MHEBMOHIH y AII€HTIB 3 0CIa0IeHUM
imyniterom: GGO y moeaHaHHi 3 Oi1aTepaabHOIO
KOHCOJIIJIAII€I0 Y BUMIISA/L TUISIM T4 HEYITKUX He-
BEJIMKUX BY3JIHKIB [30].

I'pun HIN1 i HSNI1 Bigomi emigemismu 3
BUCOKMMH ITIOKa3HMKaMu cMepTHOCTi. Ha Bin-
MIHY BiJ 3BUYaiHOIO T'PUILY, BOHU MPOSBISIUCS
K IIBUAKO MPOTpecyioya MHEBMOHIS, IO YacTo
MPU3BOJMIA 70 TOCTPOTO PECIIPATOPHOTO JHC-
TPEC-CUHIPOMY. OcobnuBocti KT 300paxken-
Ha (puc. 11, E-H): mynsTudokansHi nepudpoH-
XlaJbH1 Ta MEePUBACKYJSAPHI YIIIIbHEHHS (KOHCO-
ninamii); ta audys3ni ausiaka GGO. YpaxeHHs
OJTHOCTOPOHHI abo OinarepanbHi 0€3 YaCTKOBOT
HanexHocTl. HasBui: miMmdaneHomaris, KaBiTa-
1is1, TUIEBpaJIbHUN BHUMIT 1 nmHeBMarorene [1,33].
HaiineOe3neuHinn yCckJIagHEHHS — IHTpaajlbBeO-
JIIPHI KPOBOBWJIMBH Ta JieTeHeBUM $i0po3 [27].

HudepeHuiaibHa J1arHOCTHKA ypPaKE€Hb Jie-
redb pu COVID-19 ta rpuni HINI i H5N1
HaJI3BUYANHO CKJIaJIHA Yepe3 30ir paaiosIoridyHol
cemiotuku. BogHouac, OibiiicTh (paxiBiiiB BU-
3HAIOTh, 110 YPaXKCHHS MapeHXIMH Y XBOPHX Ha
KOpOHaBipyCHY 1H(QEKII0 TepeBakHO mepude-
pUYHI Ta HaOJIMKEH1 J10 TUIEBPH.

JIJIsl maToNOTiYHUX OCEPENKiB BiJ CHpHUYHU-
HEHO1 BipyCOM TPUITYy TTHEBMOHI1 anTaMaHHHﬁ
«BUMAIKOBUI XapaKTep MOIMPCHHS B HapeHxi-
Mmi. Ha nonarok, y 1iei kareropii XBOpHX BHUSIB-
JSUTH YIITBHEHHS BiJI IHTpaallMHAPHOTO MYKOT/-
HOTO BHUIIOTY Ta O3HAKHU IUIEBPaJIbHOI eKcydallii
[23, 40].

CimeiicTBo BipyciB repnecy (Herpesviridae)
cknanatoth JJHK-BipycH, Kl MOXYTbh BUKIHKATH
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Puc. 10. IInesmonis npu xopy [7, 43]. A: oughyzne anveeonapre nowxooxcenus (DAD) 3 ymeo-
peHHAM 2ianinosux membpan, B: 6bacamosnodepni cieanmcoki knimunu, C: KT, nepwuii oenv nicis
gucunamus, mynbmugokanvri posciami ocepeoxu GGO, nomosuenHs nepe2opooox (Cumnmom
«opykiekuy), mikposyznuxu, D-F: peumeenoepamu OI'K, - npoepecisa inmepcmuyianbHoi nHe@MOHIiT
(nepwuii denv nicisa eucunauus (D), 3 0ens nicia eucunanus (E,F) 3 inmepsanom 9 cooun).

Puc. 11. BPKT. A-D: cnocmepeacenns I puny A 3 nodionumu 0o COVID-19 inmepcmuyianvHumu
sminamu (06ocmopouni cyonnespanvii GGO, nepunodyniapuuii mun ocepeoxis) [30], D — oughys-
He inmepcmuyianvre ypasicenHs (penmeenoepama). E-H: HINI-nnesmonisa yckiaoHena 2ocmpum
pecnipamopuum oucmpec-cunopomom (ARDS) 3 6inamepanonumu ougysuumu sonamu GGO,
mpaxyituHumu 6ponxo/ 6pouxionoekmazamu [40].
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roctpuii iHeKiiani mporec, abo XBOpoOy 3 J1a-
TEHTHUM IN1epedirom, 10 NEPEeXOAUTh Y XPOHIUHY.
Xoua iHpexii TPOCTOro repuecy (HSV) MOXYTb
6yTI/I BUSBIICHI SIK Y lMyHOKOMHeTeHTHI/IX TakK 1
B IMYHOKOMIIPOMICHHMX TAIlI€HTIB, acOIiiioBaHi 3
HUM THEBMOH11 BUHUKAIOTh IEPEBAKHO Y JIO/IEH 3
ocnabnenuM imyHiteroM. HSV-mHeBMOHIs miepe-
BaXHO CIIPUYMHEHA BipycoMm Ttumy 1 [3, 14, 21].
[Hdeknis kIiHIYHO MaHI(pecTye MPOIyKTUBHUM
KalieM, 3aJUIIKOI0 Ta CUMITOMaMH OOCTpPYK-
i1 BEPXHIX AUXAIBHUX IIISAXIB, IO CIIPUYUHECHI
nceBroMeMOpaHaMy TMpU BUPA3KyBaHHI Tpaxei.
HSV-indexis Mmoxe MposBAsSTUCS TPhOMA Pi3HHU-
MH (HopMamMu ypakeHHS JIETEHb: 3 HEKPOTUYHUM
TPaxeoOPOHXITOM; 3 HEKPOTUYHOIO THEBMOHIEIO;
3 IHTepCTULIAIBHOO THEeBMOHI€T0 (puc. 12, A-C).

PeHTreHonorivHo BUSIBISIFOTHCS YIIIJIBHEHHS
tunty GGO 3 noGapHUM, cerMeHTapHUM abo cyO0-
cerMeHTHUM nompeHHsaM [34,39]. Ha KT cno-
CTepiraroThcs MyIbTH(HOKAIbHI 30HU (CETMEH-
TapHi abo cyocermentapui) GGO. Yacto yTBO-
PIOETHCS TUIEBPATBHUIN BUIIIT .

Bipyc Birpsnoi Bicnu (Varicella-Zoster
virus) BiIHOCUTBCS 10 CIMEHCTBa BIpPYCIiB Tep-
necy. 3a3Buyail 3aXBOPIOBAHHS MPOSBISETHCS SIK
CaMOBHJIIKOBHA JOOpOsiKicCHa 1H(EKIIis mepeBak-

—

Puc. 12. IInesmounii,

HO JUTSAYOTO BiKY, X04a, 32 JaHUMH OKPEMHUX J0-
cmiaHuKiB, y 9-50% BuMmankiB BoHa MPU3BOIUTH
710 JeTadbHUX HacaiakiB. [lHeBMOHIS — HallyacTi-
e Ba)KKE yCKIaAHEHHs. SIK 1 mpu iHmuX iH}eK-
MisSX AUXATBHUX MUIAXIB, UMOBIPHICTh Ba)KKOTO
3aXBOPIOBaHHS MIJBUINYIOTh IMyHOAE(IIUTHI
CTaHU, TEMATOJIOTIUHI 3JI0KICHI HOBOYTBOPCHHS
Ta BariTHICTSH [4].

PeHTreHonoriudi 3MiHU JIEreHb MPU BIpyCHUX
iH(dekisIX poauHu Tepriecy nmoaioHi. BuHsTkom
€ BiTpsiHa Bicna. Ha peHTreHorpamax mpu mHEB-
MOHII Bi3yali3ylOTbCsl MHOKUHHI By31uKku (5 —10
MM) 3 UITKUMH KpasMH, SKi MOXXYTh MaTH TEH-
JIEHITI0 IO 37IUTTA. MOXKIMBI TaKOX TUICBpalb-
HUM BUMIT Ta JiMdoaneHonarii. 31 3HUKHEHHIM
3MiH Ha IIKipi, MapEeHXiMaTO3HI BY3JIH, K MIPaBU-
JI0, T€X 3HUKAIOTh MMPOTATOM HACTYITHUX THIKHIB.

Ha KT — ckanax Takox Bi3yalli3ylOThCs Xapak-
TepHi 4iTki By3auku (1-10 mm) 3 opeosom GGO.
i OCEpENKH MOKYTh KanbuncpiKyBaTHcsI Opnax
Ha BiIMIiHY BiJl KaJbI[MHATIB npu Ty6ep1<ynbo31
ab0 MHEBMOKOHI031, CIIPUYHHEHI BlTpSIHOIO Bi-
croto nmeptudikartu, siKk IpaBuiIo MeHIi (2—3 MMm),
YUCJICHHI, 3 YITKUMH ¥ PIBHUMHU KpasiMU Ta BU-
MaJKOBO PO3MoiieH] B mapenximi [19,26] (puc.
12, D-F).

wo cnpuuuneni eipycamu ecepnecy. A-C [26]: HSV- nneemonis 3

OinamepanvHuMuU, nepesajicHo y epxtix yacmiax, 3onu GGO y euensoi naam; D,E [20]: eéimpsana
gicna, 20cmpa NHeBMOHIA 3 BOCHUW€BUMU BY3TUKOSUMU YUWIIbHEHHAMU 3 epekmom «haloy (cmpinku)
ma ii xpoHiuna ¢hopma 3 HeBeIUKUMU KPUXIMHUMU Kalbyugixayiamu, 00dOpe NOMIMHUMU NpU
PEKOHCMPYKYIL 3a 00nomo2or npoexyii minimarvHoi inmencusnocmi (F) [26].
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HutomeranoBipyc (CMV) Tako:xk Haje-
JKUTH J0 cimeiicTBa BipyciB repmecy, ski
3a3BUYail B 1IMYHOKOMIETEHTHHX TMAIli€HTIB
BUKJIMKAIOTh O0e3cuMNTOMHI 1H]ekKIii, abo 3a-
XBOPIOBAaHHSI 3 MOMIPDHHUMH TPUIOTOAIOHUMU
nposiBamu. HaBmaku, y XBOpuX 13 mociiadie-
HuM imyHiTetom (CHIJ, nicns tpaHcniaHTa-
mii, Ha TI1 IMYHOCYNpECUBHOI Tepamii) e
30yIHUK CTIPUYMHIOE THEBMOHIT 3 TSIKKUM TIe-
pebirom.

Haii6inpm gactumu KT-mposiBamu CMV-
MHEBMOHII € IHTEepCTHIIalibHI Ta aJbBEOJISIP-
Hi1 1HQIAbTpaTH y BUIIAAI OllarepalbHUX Ta
acuMmeTpuyHux ninsHOK GGO B moegHaHHI

LT

.);,-t"" W
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3 ocepenkamMu KoHcoiigamii mapeHximMu [19]
(puc. 13).

Bipyc €nmreiina-bapp (EBV, cimeiicTBO
Herpesviridae) € 30ynHUKOM 3aXxBOPIOBaH-
HS Ha MOHOHYKJeo3. BiH, 3a3Buuail iHQiKye
B-nimdponuTtu ta enitenianbHl KIITUHU TIOT-
ku. KiriHiyHO MaHi(ecTye TUXOMaHKO0, cJ1ad-
KICTIO, TOH3UJIITOM, (apuHTITOM 1 JiMpameHo-
nariero. YacTo crnocTepiraeTbcs CrjeHOMera-
nisi. YpakeHHs JIereHb pinki. [15, 28].

Haii6inpm momupenumu nposisamu Ha KT
€ mimdaneHonarii, piamie iIHTEPCTUIIAIBHI 1H-
¢dinerpaTtn 3 nudpy3aumu 30HamMu GGO Ta KoH-
comimanii [13] (puc. 14).

Puc. 13. IInesmonii, wo cnpuyuneni gipycamu cepnecy, CMV- nnesmonisn. A—C [15]: ypasrcennus
napeuximu neckoeo cmynensi; D, E [28]: oughysui 30nu ywinonenus za munom 3onu GGO, ysnuxu,
cCUMnNmMom «OpyKiKu», y m.y. UOUMUL Ha KOH8eHYIUHIl penmeenoepami (F).

R N

Puc. 14. Cnocmepesicennss EBV nueemonii [13]: mediacmunanvua nimghoadenonamis (4,B), wo
noeonana 3 goxarorumu, 1ooyraprumu GGO 6 obox neeensax (C,D).
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Hagezeni Buie paaiosoriyHi 03HaKu BipyCHUX ypa)X€Hb JIETeHb y3arajlbHEH1 B TAOJIHIII.

Pagionoriyna ceMioTiKa BipyCHMX 3aXBOPIOBaHb TEpMiHA/IbHUX Bififi/IiB HVDKHIX JUXaTbHUX IJIAXIB

Bipyc PenTrenosoriuna cemioTuka
Coronaviridae
SARS-CoV Pentrenoaoriuno + BPKT: ninguku xoHcodifgamii, Mo OXOILIIOIOTE IIe-

pPEeBaXHO HUIKHI BIAAINU JereHb. MoHo(pOKalbHI NPOSABU O1JbII MOLIKpE-
Hi, HI’)K MyJIbTU(QOKaIbHI a00 IBOCTOPOHHI, NJIEBPAIbHUN BHUIIT CIOCTE-
piraeTbcs piaKo.

MERS-CoV Pentrenogoriuno + BPKT: 30au GGO 3 mogaibmion KOHCOMIAAIIERD Y
BUTIIIAI BY3JuKiB abo misMm. Yacrtime yHiGoKaabHE YpaKeHHS.

Sars-CoV-2 PeHTreHos0riyHo: 03HaKM IHTEPCTHUIIAILHOT THEBMOHIT 3 AUdy3HUM ypa-
)KeHHsIM anbBeos. CyOmieBpanbHI 30HM KOHCOJIIJAIii; yHIUIBHCHHS 3a
tunom matoBoro ckia (GGO), HOAYISIPHOTO Ta PETUKYIO-HOAYISAPHOTO
THUITY.

BPKT: na panHiii cTanii — nepeBaxHo nepupepudti, isoctoponni GGO,
B acomiamii 3 0OMEXEHUMH KOHCOJIJOBAHUMHU OCEpPEJAKaMH MOTOBIICH-
HSIM 1HTpa- Ta 1HTEPJOOYISIPHUX MEPEropoaok (c-mM «OpyKiBKU»); MOBI-
TpsiHI OpOHXOTpaMH, PO3IIUPEHHS CYAUH, cuMITOM «halo» Ta 3BOpOTHOTO
«haloy.

Adenoviridae

Adenovirus Pentrenogoriuno + BPKT: nBoctoponni i mynstudoransai GGO no-
O0apHoro a0o0 cerMeHTapHOro nomupeHHsd (moaidbHo 10 OakTepiajabHOI
nHeBMOHIT). B yckimangHenux Bumankax - cunapom Caitepa-J[kelimca —

Makneona.
Pneumoviridae
Respiratory PeHTreHo/10riyHo: MajgoiHTEHCUBHI BY3JIMKOBI YTBOPEHHS B Oa3zalibHHUX
Syncytial Virus |Biggimax jmereHi (JIETCHB).
(RSV) BPKT: neaTpunoOynsapHi 0cepeaku, CHMIITOM «JIepeBa B OpyHBbKax», MO-

TOBUICHHSI OpPOHX1aJIbHOT CTIHKH, MOKJIHMBI OCepeAKu OpOHXO-BaCKYJIp-
Hoi KoHcomixanii. [ToyaTkoBa cTajis XBOpOOU MPOSIBASETHCS JTOKAJIbHOIO
BTPATOIO MPO30POCTi HAPEHXIMH Ta YTBOPEHHSAM BY3JIUKIB Maja0i ONTUYHOT
HIUJIBHOCT1 — THIY «MaToBOro ckia». LleHTpunoOynspHi MiabHI BY3JIHKH,
«halo», KOHCONIJOBaHI OCEPEAKH Bi3yasli3ylOThCS Ha MI3HIX CTaIifgX.

Paramyxoviridae
Parainfluenza PeHTreHoJOriyHo: MajJOiHTEHCUBHI BY3JIMKOBI YTBOPEHHS B Oa3zalibHHUX
virus (PIV) BiJTisIax JiereHi (JIeTeHb).

BPKT: nentpunolynspHi ocepeaku, CUMIITOM «JepeBa B OpyHbKax», IMO-
TOBIICHHSI OpPOHX1aJIbHOT CTIHKH, MOXJIMBI OCepeaKu OpOHXO-BaCKYJISP-
HOI KOHcoOiaiil

Measles / Rubeola |Pentrenonoriuno: 3minmane peTUKYIIpHE YIIIIbHEHHS, KOHCOIIIallis Mo-
BITPSHOTO MPOCTOPY Ta 30LIbIMICHHS TIMPATHIHUX BY3JiB.
BPKT: GGO, ninsgHKu KOHCOJI1AAIIl Ta MaJll HEHTPUIOOYISIpHI BY3JIUKU.

Orthomyxoviridae
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Influenza A

PeHTreHo0riyHo: JBOCTOPOHHE PETHKYIO-HOMYISpHE YUIUILHEHHS Jie-
reHeBOl MapeHXxiMU B acoliamii 3 ocepeJkaMu KOHcoigamii, 3a3Budai y
HIDKHIX YacTkax. JlIoOapHe ymliTbHEHHS MOXE€ CBIIUYUTH MPO MpUETHAHHS
O6akTepianbHOT 1HEKIIIT.

BPKT: GGO y nmoeananHi 3 O1aTepalibHOO KOHCOJIJAIIE Y BHUIJISL
IJISAM Ta HEUITKUX HEBEJIMKHUX BY3JIHUKIB.

Bipyc

PenrrenoJioriuna ceMioTuka

Herpesviridae

Herpes simplex
virus (HSV)

PenTrenoJsioriuno: OinarepanbHi 30HU KOHCOJdiAaIii J00ylIspHOTro, Cer-
MEHTapHOTO, CyOCErMEHTAPHOTO MOIIUPEHHS.

BPKT: mynsTudoxansHi 6imarepanbHi 30HW KOHCOJiAAmii J100yIsipHOTO,
CerMEeHTapHOIr0, CyOCerMeHTapHOro mnomupeHHs. Yacto — mieBpalbHa

edysis.

Varicella Zoster

PenTrenosioriuno: MHOXKUHHI By3JIUKH (5—10 MM) 3 4ITKUMHU KOHTYypamHu,
npoTe 3 TeHAeHLi€0 10 3MuTTs. HeuacTo -niMmdoanenonaris Ta mieBpaib-
Ha edy3id.

BPKT: uiTko o6mexeHni By3nuku (1-10 mm), cumnrom «halo». Moxnusa
KaJpIliHaIis By3iauKiB. HeuacTto - mimdoaneHomnaris Ta mieBpaibHa edy-
3is.

Cytomegalovirus
(CMV)

Pentrenogoriuno + BPKT: audy3Hi 30HM yHIiJIbHEHHS 32 TUIIOM 30HH
GGO, By31HMKH, CHMIOTOM «OpYKIBKH», y T.4. BUAUMHUI HAa KOHBEHIIHHUX
peHTreHorpamax.

Epshtein-Barr

BPKT: nimdpanenonarii, piamie iHTepcTunianbai iHGiAbTpaTh 3 AUPYy3HU-

virus (EBYV)

mu 30HaMu GGO Ta xoHCcoOmimail

BucHoBKku

Ha miacraBi ananizy cydacHuX (axoBux
nyOiKaliif, Mo NpucBsYEeHl NPOMEHEBIN aia-
THOCTHIIl BIpYCHOI MATOJOT1i HUXKHIX AUXAJTh-
HUX NUIAXIB JIWMIIA HACTYNMHUX BHCHOBKIB:
3aBJaHHsA PEHTIEHOJIOTIYHOTO OOCTEXEHHS
npu BipycHoMy 3axBoptoBanHi HJIIII: BcTano-
BUTH HAasBHICTh OpOHX10JiTy Ta/ab0 MHEBMO-
HI1i; BU3HAYUTHU XapaKTep 1 MOMMUPEHICTh NaTo-
JOTIYHUX 3MiH; A1arHOCTYBATH yCKJIaTHCHHS.

3a JMaHUMHU PaJaioJOTIYHOTO OOCTEKEHHS
paaiogor MoXe BUCIOBUTU AYMKY HpO iMoO-
BipHICTH eTioyorii (meBHOTO 30ymHUKA 1H]EK-
IHOTO 3aXBOPIOBAHHS) 3a HAsIBHOCTI: 1HDOP-
Malii mpo emieMioJOoriyHy CHUTYyaIlil0 B 30HI
nepeOyBaHHS TaIli€HTa; TUMOBOI, TATOTHOMO-
HIYHOT pEHTT€HOCEMIOTUKH; Y3TOKEHHS paji-
OJIOTIYHUX JIaHMUX 3 KJI1HIKO-71a00paTOPHUMH.

[IposaBu ypaxenp nerenp Ha KT-ckanax
HecrneuudiuHi, Baxki s AudepeHiaabHOT
niarHocTUKU. OCTaTOYHUN JilarHO3 Mae OyTHu

BUCTABJIEHUM HAa OCHOBI aHali3y: KJ1HIKO-Ja-
OOpaTOpHUX, PaAIOIOTIYHHUX, MIKPOOioIOTIY-
HHUX, BIpyCOJOriYHUX Ta Mopdoioriynux (3a
HEOOX1HICTIO) TaHUX.
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RADIATION DIAGNOSTICS OF VIRAL
INJURIES OF THE LUNGS

Ya.S. Babiy, I M. Dykan

Despite the different etiology, the
symptoms of viral infections of the terminal
lower respiratory tract (LRTI) are nonspe-
cific: cough, fever, and shortness of breath.
Pathogens are classified according to the
immunocompetent or immunocompromised
state of the patient. The most common res-
piratory viruses of both categories are influ-
enza, human parainfluenza (PIV), adenovirus,
and respiratory syncytial virus (RSV). In case
of weakened immunity, lesions of LRTI can
be caused by cytomegalovirus (CMV), herpes
simplex viruses (HSV), Epstein-Barr (EBV),
Varicella-zoster.

In the lecture, the main radiological (X-ray,
CT with high resolution — HRCT) symptoms
of viral pathology of LRTI of various etiolo-
gies are given. Based on the analysis of sci-
entific publications, the authors reached the
following conclusions. The tasks of a radio-
logical examination in the case of a viral dis-
ease of LRTI are: establishing the presence
of bronchiolitis and/or pneumonia; determi-
nation of the nature and prevalence of patho-
logical changes; diagnosis of complications.
Based on the examination data, a radiologist
can express an opinion about the probability
of etiology (a certain causative agent of an
infectious disease) in the presence of: infor-
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INPOMEHEBA JIATHOCTHUKA
BIPYCHUX YPAXKEHD JIETEHb

A.C. babiu, .M. Jluxan

HesBakarouu Ha pi3HY €T10J0T110, CUMIITO-
MU BIpyCHHMX 1H(QEKIIH TepMiHAJIbHUX BiIIi-
niB HkHIX (THJL) auxanbHUX HIISX1B HeE-
cenudivHi: Kameab, TJMXOMaHKa Ta 3aUIIKA.
[Tarorenu knacudikyOTh y BIAMOBIAHOCTI A0
IMyHOKOMITETEHTHOTO a00 IMyHOKOMIIpOMic-
HOrOo cTaHy mnamieHta. Halbinpm momupeHi
pecripaTtopHi Bipycu 000X KaTeropiil — rpumy,
naparpuny (PIV) nronunu, agenosipyc 1 pec-
nipatopHo-cuHIuTianbHui Bipyc (RSV). Ilpu
ocinabnenomy imyHiteTi ypaxenus THJIII mo-
KYTh OyTH CHPUYUHEHI IIUTOMETAJOBIpycOM
(CMYV), Bipycamu mpoctoro repuecy (HSV),
Enmreitna-bapp (EBV), Varicella-zoster.

B nexiii HamaHi OCHOBHI PEHTI€HOJIOTIY-
Hi (pentrenorpadis, KT 13 Bucokoto po3zinib-
Hoto 3natHicTi0O — BPKT) cumnTomu BipycHoOi
natonorii THJII pi3uoi etionorii. Ha min-
CTaBl aHaJi3y HAyKOBUX MyOiikauiid aBTOPHU
TIWAILIM HACTYNMHUX BUCHOBKIB. 3aBIaHHSIMU
paaioNoriYHOTO OOCTEKEHHS MPH BIPYCHOMY
3axBoptoBanni THJ/II e: BcTaHOBIEHHS Ha-
ABHICTh OpOHX10JiTy Ta/ab0 MHEBMOHII; BU-
3HAUYEHHS XapakKTepy i MOMHMPEHOCTI MaTojo-
TiYHUX 3MiH; J1arHOCTHKA yCKJIa HEHb. 3a Ja-
HUMHU 0OCTEXKEHHS PaJl0JI0T MOXKE BUCIOBUTH
JTYMKY TpO MMOBIpPHICTH €Tiojorii (meBHOTO
30ynHuKa 1H(QEKIiiiHOro 3aXxBOpPIOBAHHS) 3a
HasIBHOCTIi: 1HpOpMaIii mpo emiIeMioNIoTIuHy
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mation about the epidemiological situation in
the area where the patient is staying; typical,
pathognomonic radiologic semiotics; recon-
ciliation of radiological data with clinical and
laboratory data. Manifestations of lung lesions
on HRCT scans are nonspecific, difficult for
differential diagnosis. The final diagnosis is
established on the basis of the analysis of:
clinical and laboratory, radiological, micro-
biological, virological and morphological (if
necessary) data.

Key words: viral infection, pneumonia,
bronchiolitis, radiography, computer tomog-
raphy with high resolution.

CHUTYyallil0 B 30HI mepeOyBaHHS MaIli€HTA; TH-
MOBO1, MATOTHOMOHIYHOT pEHTTE€HOCEMIOTHUKH;
Y3TOJIKEHHS PaJloJOTIYHUX JaHUX 3 KI1HIKO-
nabopatopuumu. IlposiBM ypakeHb JereHb
Ha BPKT-ckanmax HecmemnudidHi, BaXKi I
nudepeHmnianbHoi alarHOCTUKH. OcTaTouHUH
JiarHO3 BCTAHOBJIIOETHCS HAa OCHOBI aHai3y:
KJI1HIKO-Ta00paTopHUX, paAioNOTIdYHHUX, Mi-
KpOoO10JIOT1YHHUX, BIPYyCOJOTiYHUX Ta Mopdo-
JOT1YHUX (3a HEOOXI1THICTIO) JTaHMX.

KawuoBi caoBa: BipycHa iHpekmis,
NHEBMOHIA, OpOHX10JIT, peHTreHorpadis,
KOMIT'IOTepHa ToMorpadis i3 BUCOKOK pO3-
IIJBHOKO 3MaTHICTIO.
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O9-1 HauiOHaNbHUI KOHrpec 3 MiXXKHApPOAHOIO Y4acCTIO
«Papionoria B Ykpaini 2023» (19-21.10.2023 p., KuiB)

19-21.10.2023 p. B komnnekci Mercure Kyiv Congress 9-# HauioOHanbHUA
KOHrpec 3 mMmixHapogHot y4yacTio «Papionoria B YkpaiHi 2023».

CoTtpyaHuku Y «MHCTUTYT 90epHON MeanUMHbl U nydyeBon anarHoctukn HAMH YkpauHbi»
npeacTaBuMnu pesynbTaTbl CBOMX UCCeaoBaHUIM 9 goknagamMmu:

Meauuna Bi3yaJizaunis 00iioBoi TpaB-
MH y cy4yacHid BiiHi. I'pevanuk O.l., [du-
kaH [.M., A6aynnaes P.4., IBiryn I.B.

Knacudikanisa craniB nmeuiHkum y airei
npu npu audy3HHX 3aXBOPIOBAHHAX HAa
OCHOBi CTATHCTHYHHUX MOKA3ZHUKIB TEKCTY-
PHU. YJAbTPa3BYKOBHUX 300paKeHb.

Hacrtenko €.A, lukaun [.M., Tapacok b.A.,
[TaBnoB B.A., ba6enko B. O., Kpyrauit B.B.,
bepesenko B.C., Cononymenko B.B.

MMeniarpuuyna paxgiosoria B Ykpaini
— morusix y maioOytHe. Tapacok b.A., lu-
kan [.M., SAnmunceka T.A., Pe6enkon C.O.

IIpomeneBa giarHocTUkKa BipyCHHX ypa-
’KeHb Jerenb. bao6iit A.C., Jluxan [.M.

Pak mosounoi 3a;03u BI-RADS. I'ypan-
no A.B.

BAYER

Myastunapamerpuiydia MPT y Heiipo-
oHKoJorii. Muponsik JI.A.

CkponeBa eninencigs. MP- kpurepii He-
NMOBHOI iHBepcii rimokamma. 3akoMOpHU
0O.C., Muponsk JI.A., Ko63ap 1.0O.

Bukopucranus ¢ynkunionaabnoi MPT
ISl ONTHMAJILHOIO mepeaonepauniiHo-
ro mjaaHyBaHHsi B Heiipoxipyprii. Ko63ap
[.O., Mupounsik JI.A., 3akomopuuit O.C., [1aB-
ok O.B.

MyabTHMOgaABbHA JiarHOCTHKA MiKpoO-
KaJbIMHATIB i3 CynmyTHiMH 3Haxiakamu.
A.1O. KoBtyHn, T.M. Ko3apeHnko

IIlo Hac mopaayBaJjio i He 3AMBYBaJoO.
Cexuis «Haneaxcnusime ona nyonikayii e
monogomy paoionoziunomy xcypraui €epo-
neiicvKa paoionoziay.

AZARIS

MEDICAL GROUP.

Cexyisa «Biticbkoea padionoziay. Kypamopu:
I.M. Jukan, @.H1. Kynixosa, I.A. JTypin.
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Cexyia «Ilediampuuna paodiono-
eisin. Jlonosioau: b.A. Tapacwok.

Yuacnuxu Konepecy: npogecop C.B. @eodvkis, akademik
HAMHY, cenepan-maiiop meouunoi caysrcou BCY, npoge-

cop 1.A. Jlypin, unen-kopecnonoenm HAMHY, npogecop

I.M. Jluxan, npogpecop @.HU. Kynixosa, 2onosuuil xipype

3CYV, noakognuk meouunoi cayacou K. B. I'ymentok, no.-

Ko8HUK MeduuHnoi cayacou BCY, npogpecop YVkpainucvroi

gillcbK0680-Meouunoi akaoemii E.B. Ceimnuyunuil, noikoe-
HuK meouuHoi caysxcou BCY O.1. I'peuanux.

MeTa60J/1i3M HAyKOBOI0 KYpPHaJay. YVes
Menu (ronoBHuil pegaktop xxypHary European
Radiology, imMnakr-gakrop waconucy — 5,9),
Mapuxk, ®panuin

OcHoBM HayKoBOI AistiibHOCTI. Yisna [lia-
BanbHa, JIbBIB, Ykpaina\

OCHOBH HANHMCAHHSA HAYKOBHUX CTaTei.
R. Girometti (3acTymHUK TOJOBHOTO PEAAKTO-
pa xypnany European Radiology), Yaine, ITa-
Jaig; Jose M. G. Santos (3acTynmHUK TOJIOBHO-
ro pegakropa xxypHainy European Radiology),
Mypcis, Icnanis.

Bimomi cnpoOu KiacWKiB BITUM3HSHOI pa-
nioaorii HaBYUTHU CBOIX MOJIOAIIHNX KOJIET IH-
caTU HAYKOB1 CTaTTi: «SIK 4YWUTAaTH MEIUYHI
crarti» (IIpomeneBa niarHocTuka, mpoMeHeBa
tepamis. 2001. Ne 3); «Pexomennanii 3 cym-
JIHHOI TPaKTUKUM HAyKOBHX MyOJiKaIii...»

(ITpomeneBa miarHOCTHKA, MPOMEHEBA Tepa-
misg. 2001. Ne 4); «fk mucatu HAyKOBY CTaT-
Tio» (IIpomeneBa niarHocTuKa, IpoOMeHEBa Te-
pamis. 2003. Ne 2). V pesynwrari Ha 2010 p.
OLTBIIICTH PaaioJIOTIB HE BOJOALIN 3HAHHSIMU
Ta HAaBUYKaMM HallMCaHHS Cy4aCHUX HayKOBHUX
nyOnikamniii [KomoHka ToOJIOBHOTO pemakTopa
ta med-penakropa. [IpomMmeneBa niarHoctuka,
npomenesa Tepanis. 2010; (2): 4. http://nbuv.
gov.ua/UJRN/Pdpt 2010 2 3].....

CnoaiBaemocs, mo marepiaau Konrpecy
BiATenep CIPUATUMYTH MiJABUIIEHHIO PiBHSA
BITYM3HAHOI NPOMEHEBOI JiarHOCTHMKH Ta
Tepamii Ta MOKPALIECHHI0 SIKOCTI MeIMYHOIL
AOMOMOTHM HACEJEHHI0 YKPaiHHU.

B.B. Cosonymenko
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IHOOPMaLISNIIIAFAETOPIB:

IHbopmauia pna aBToOpIB

Craryc xypHany 1 HOTro 1HJEKCYyBaHHS B
pPI3HUX BITUM3HAHUX 1 3apyOiKHUX Oa3zax na-
HUX BHUCYBalOTh OCOOJMBI BUMOTHU JI0 SIKOCTI
nyOI1KOBAaHUX JOCIIJIKEHbD.

Bumoru no opopmiieHHs pyKonuciB, nepii
3a Bce, OOyMOBJIEHI NparHEHHSM CI11yBaTH
3araJbHOCBITOBUM TEHACHIISIM PO3BUTKY J0-
Ka30BOi MEIUIMHU 1 BIANOBIAATH MIKHAPOI-
HUM CTaHJapTaM SKOCTI HAyKOBUX BHUJAHb.

Bumoru no odopmiaeHHsS pyKOHUCIB i
nyOaikamii  BiANOBIAAIOTh  MIXKHapOIHO-
My KoHceHcycy («Pekomenpanii mo npose-
JIEHHIO, OINHUCYy, penaryBaHHIO 1 nyOsikamii
pe3yabTariB HayKoBOi poOOTHM B MeAUY-
HUX >KypHanax» International Committee
of Medical Journal Editors — ICMIJE;
http://www.icmje.org/recommendations/
translations/russian2016.pdf).

MotuBania aBropa(iB). IIpouuraiiTe Ko-
JIOHKY rojoBHoro penakrtopa (Ne3, 2019 Hna-
moro >kKypHany). 3agaite cobi 5 mnHUTaHb.
Y 4domy MeEH1 JOMOMOXKE JOCBIJ HamuCaHHS
crarti? Mo meni macte myOmikamis? Ak ue
BiJ110’€ThCsI HA MOEMY IpodeciiiHOMYy CTaHO-
Bumi? Komy mie, kpiM MmeHe, e mOTpiOHO?
Yoro BaXJIMBOro HE BIAOYHEThCS B MOEMY
KUTTI, IKIIO cTAaTTs He Oyne HanucaHa? [le B
NOJAJILIIOMY 51 BUKOPUCTOBYBATUMY OITyOJIi-
koBaHy cTarTio? [Ipu MO3UTUBHUX BIAMOBIISIX
YUTaATH Jai....

1. CrarTi npuiiMaroTbCs YKpaiHChKOIO Ta
aHrmiiicekoro  mMoBaMu (mporpama «lopu-
30HT-2020» pekoMeHAye yHIBepcHUTEeTaM 1
HAHY 3aoxouyBaTu BHUKOPUCTAHHS aHIJIi-
CbKOT MOBHU B MyOJIKalisiX 1 BBECTU BIAIO-
BIITHUU €JeMEHT B KpUTEepii OLIHKU OKPEMHX
BUEHHUX Ta 1HCTUTYTIB). «JlaTuHOIO» CcydacHOi
CBITOBOI HayKH € aHIIIiiichKa MOBa (sika 30epe-
e 1eHl cTaryc 1 B NepCIEeKTHUBI).

3arajnpHuUi 00CSAT PYKOIHCY, B TOMY YHCII1
CIIMCOK JIITepaTypu, pe3tome, Taliull, 1iro-
cTpauii, mianucu 10 HuX — 1o 15 ctop., orns-

Iy — 110 24 cTOp.; KJIIHIYHI CIIOCTEPEKECHHS —
1o 10 ctop. Oana cropinka — 30 psiakiB o 60
3HaKiB, dyepe3 1,5 intepBanu. ®opmar — A4.
[Tonsi: BepxHE — 2,5 cM, HUKHE — 1,5 cMm, JiBe
- 2,5 cMm, ipaBe — 1,5 cm. pudt — 14, Times
New Roman.

CtpykTypa cTarTi:

Inpexc YIK

HazBa (sxupHum)

Ininianu ta npi3Buine aBropa(iB) (KUPHUM)

Ha3sBa ycraHoBu

TekcT cTarTi 3 HACTYNHUMHU pO3JijdaMu
(Ha3Ba po3a11y BUAUISETHCS JKUPHUM, TEKCT —
1] Ha3BO po3ainy): Beryn. Mera. Marepi-
aJ i meTtoau gocJaigkenHs. Pesyabrarn no-
CJi:KeHHsI Ta iX 00roBopeHHsi. BucHoBku.
Konduaikr inTepecis.

Beryn

VY posznini ciuig apryMeHTOBaHO OOIpyH-
TyBaTH aKTyaJbHICTh Bamoro mocinigxeHHS,
chopmynoBaTd LAl poOOTH abo TimoTesy,
sKa Oyze nepeBipeHa B MPoLEci A0 CI1IKEHHS.
[Tocunatucss HEOOX1TIHO TIIBKHU Ha BXKE OIy-
Oy1ikoBaH1 poOOTH, Oe3MmocepeIHbO OB’ A3aH1
3 JOCHiIKyBaHOIO mpobiemoro. CraTtuctuu-
HI TOKa3HUKU 3aXBOPIOBAHOCTI ciiag Opatu
3 aKTyaJbHUX BEPUPIKOBAHUX JE€PKABHUX
JoKepen (Hampukian, mo oHkoJiorii — 3 Hami-
oHanpHoro Kanmep Peectpy). YUacTo B sikoc-
T1 OOIPYHTYBaHHSI HEOOX1THOCTI aBTOPCHKOTO
JOCHII)KEHHSI 0OMEXYIOThCSI BKa31BKOIO Ha Te€,
110 JOCI1JI)KyBaHa TeMa/nmpobieMa B HayKOBIit
JiTEepaTypl «AOCIHIKEHa HEIOCTaTHLO» abo
«omucaHa HenoctaTHbO». lle He € aprymen-
TOBAaHUM OOIPYHTYBaHHAM (MOXKJIMBO, IO IIO
TeMy/npoOnemy 1 He noTpiOHO BUBYATH!).

OOrpyHTOBaHa apryMeHTalis Ha KOPHUCThb
HEOOX1JHOCT1 MPOBEJAEHHS aBTOPOM JIOCIII-
JUKEHHSI MICTUTh BHUYEpIIHE OOIPYHTYBAaHHS B
paMkax BiamoBini Ha 2 nutaHHs. [llo came He
Oy10 BUBYEHO paHille nonepeaHukamu? Yomy
1€ BaXXJIMBO BUBYATH 3apasz?
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Po3nin cnig cTBOproBaTH Ha OCHOBI TyOIi-
Kalliil MepioAMYHUX HAYKOBHX XYpHaJiB (1ij-
py4YyHHKH, MOHOrpadii HE BUKOPHCTOBYBATH)
He Oinbire 10-piyHOT JaBHOCTi1000B’ I3KOBOTO
KOPOTKOTO KPUTHYHOTO OMNISANY 3apyOiKHHUX
NepioAUYHUX BHAAHB 3 JIOCIIIKYBaHOI IMpO-
OseMu (110 BIAIOCS AOCSITTH TOIMEPEIHUKAM
1 yoro He Bpasocs). TyT HeoOXigHWN aHaIi3
10 KOXXHOMY JDKepeny (BUKOPHCTAHHS IOCH-
JaHb TUNY «B poboTax [2-9]» HempumycTH-
M0). KinbkicTh 1HO3E€MHUX JIKEpesl MOBUHHO
Oytu He meH1e 40 %. PiBeHb caMOIUTyBaHHS
(mpupoaHa HEOOXIIHICTh JTeMOHCTpaIlii Biac-
HOT'O JTIOCBiy) — He Oinbiie 25 %.

Marepiaa Ta MeTOAH AOCJiIKEHHS

Po3nin mpencraBisie AOKIAIHY KIIHIYHY
XapaKTEPUCTUKY TPYH XBOPUX 1 3JT0POBHUX
oci0, au3aiiHy JIOCHIJDKEHHS 1 JIKyBaHHS.
MeToau mOCHiAXEHHS, TIarHOCTUKU Ta JIIKY-
BaHHS CJIJ ONHCATH IOCHUTh HJOKJIAAHO JIs
MOJKJIMBOTO BiJITBOPEHHS ONMHUCAHUX B CTaTTi
pe3yibTarTiB.

CraTUCTHYHI METOIM CHiJ OHNUCATH B 00CH-
31, HeOOXITHOMY JUJIS OIIHKH iX aJeKBaTHOCTI
Ta ISl MiATBEP/OKSHHS OTPUMAHHMX PEe3yJIbTa-
TiB KOMIICTEHTHUMH YHWTa4aMH 32 YMOBH IX
JTOCTYNy A0 BiANMOBigHMX maHuxX. [lo mMoxiu-
BOCTI HEOOXiJTHO HaJaBaTH KiJbKICHY OIIHKY
MaHUX 13 3a3HAYEHHAM ITOKA3HHUKIB, 1[0 BiJO-
OpakaroTh TMOMIJIKY BHMiprOBaHHsS abo iMmo-
BIPHICHUM XapakTep pe3y/bTariB (HampuKiIa,
noBipui iHTepBanu). He BapTo mokiagaTucs
TUIBKU Ha TEPEeBIPKY CTATUCTHYHOI TIMOTE3U
(HampuKIIaj, BU3HAYCHHS 3HAYEHb P), OCKIIIBKH
1Ie HE 3aBXJIM BigoOpakae 3HauMMy iH(popMa-
IIf0 PO BEJIUUYHMHY CITIOCTEPEIKYBAHOTO €PEKTy
1 TOYHOCTI HOTO OIiHKHU. BUKOpUCTOBYBaHi B
pOOOTI CTATUCTUYHI METOAU JOCIIHKSHHS CITiT
110 MOKJIMBOCTI OTIMCYBaTH 3 MOCHJIAHHSIMH Ha
3arajlbHONIPUMHATI JpKepena (i3 3a3HAYCHHSM
cropinok). Ciij BKa3aTu BUKOPUCTOBYBaHI Ia-
KETH 1 BepcCii CTaTUCTUYHUX MPOTPaM.

VY po3nini HeoOXigHO BKa3aTu, IO JOCIHi-
JOKCHHSI OyJIO CXBaJIeHO KOMiCi€r/KOMITETOM
3 Oioetuku. Ilpm BimcyTHOCTI Takoi Komicii/
KOMITETY B YCTAaHOBI CJiJl BKa3aTH, 110 JTOCIi-
JOKCHHSI TIPOBEJCHO BIAMOBIIHO 10 TPHHIIH-
niB ['enbCiHCHKOT AeKaparrii.

PesyabraTtn gociigikeHHs Ta iX 00roBo-
PeHHs

PesynbraTu ciijy HajgaBaTH B JIOTITYHOMY 1O~
psaky. PekoMeH1yeTbCcsl onUCyBaTH pe3ysbTa-
TH B OPSAKY iX 3HauMMocTi. BukopuctoByBa-
TH TOW MOPSJIOK, B SIKOMY MPOBOJMIUCS €KC-
NEPUMEHTH, HE 000B’I3KOBO.

OOroBopeHHsT pe3yabTaTiB JOCIIKEHHS.
HeoOxinHo: 00roBOpUTH pe3ynbTaTd B IO-
PAIKY BiJl HAUOUIBII O HAWMEHIII BaXKJIUBUX;
MOPIBHATH ONUCAHI PE3yJIbTATH 3 pe3yJbTaTa-
MM 1HIIUX JOCJIJHUKIB, SIKIIO B HUX € PO3-
O1)KHOCT1, OOTOBOPUTHU IX MPUUMHH; KOPOTKO
OIMCATH MEPEeBark, MOKJIUBOCTI 1 OOMEKEHH S
JIOCJIIJPKEHHS, a TAKOK MO0 MOJKJIMBI B TIH YH
IHIIH Mipl Henodiku (iJeajbHe B KIIHIYHIN
NPAKTUILl BIJICYTHE); IPUPOIAHO 3alIPONOHYBA-
TU JOJATKOBI JOCIIJUKEHHS HJIA ITOJIIIIIEHHSI
OTPUMAHUX pE3yJbTaTiB; BKa3aTU B TEOPETUU-
HOMY 1 KJIIHIYHOMY acleKTaxX MpakTUYHYy KO-
PHUCHICTB pe3yJbTaTiB, 1 B IKHX CaM€ YMOBax.

Bizyanizanis B paMKax NpOMEHEBOiI jdla-
THOCTUKH J1a€ MIACTAaBU JUISI HPUTATHEHHS 10
NOpSAIKY 1HTepIpeTalii marepiajiiB 3 010Xi-
Mii, ¢i3ukH, (i13100r1i 1 Jadl 32 CIHUCKOM...
Hamaraiitecs po3mMpuTH KOO MOTEHLIIHHUX
YUTayiB.

BucHoBkH

Cnin me pa3 chopmynnoBaTH OCHOBHI y3a-
TFaJIbHIOIOYl Ppe3yJbTaTU pPOOOTH, 3BEPHYTH
0CO0JIMBY yBary Ha BiJIOBiJIHICTh BUCHOBKIB
IMOCTAaBJEHINH MeTI Ta 3aBIaHHAIM IOCIIIHKEH-
Hs. BHCHOBKM MOBUHHI BigoOpakxaTHu KOH-
KpeTHI OTpMMaHI aBTOpOM(aMH) pe3yJibTaTH,
Ha MIJICTaBl SIKUX MOHA 3pOOUTH BHUCHOBOK
PO HAYKOBY HOBHU3HY 1 MOXKJIMBOCTI MPAaKTHY-
HOTO 3aCTOCYBaHHSI PEe3yJIbTaTIB JIOCIIIXKEH-
Hsl, BUKJIAJ€HUX B CTAaTTI.

Jxepesio piHaHCYBaAHHSA T0CJaIIKEHD

BaxxiuBUM acnekToM MIKHapOAHOI Mpak-
THUKU Ta €TUKU NMyOsiKalii € 3a3Ha4eHHs JIKe-
pena QiHaHCyBaHHS HAYKOBUX JOCIIJIKEHb.
Sxuo podora nmiagTpUMaHa rpaHTamMu (HOHIIB
1 BUKOHaHa B paMKax Jep>KaBHUX a00 MIXHa-
POOHMX MPOEKTIB, OakaHO 110 1H(OpPMaIiIO
BKa3zyBaTH B KiHUI cTarTi (3pa3ok — Pobora
BUKOHAHa B paMKax (piHaHcoBaHOTro D@oHIO0M
byHIaMEHTAJIbHUX JOCIHIIKEHb MPOEKTy Ne
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IHOOPMaLISNIIIAFAETOPIB:

14-06-00044). Lle nae BaxauBy JOAATKOBY iH-
dbopmMmariiro 1 NOMYKYy MOXIUBOCTENH HayKo-
BOIT Koormeparlii, Juokepen piHaHCyBaHHS Ta JJIs
NPUUHATTS 3BAXKCHUX YIPaBIiHCHKUX PIICHbD.

KonduaikT inTepeciB

[Toso)keHHST PO MOXKJIWMBUM KOH(IIIKT 1H-
TepeciB Mae BKJIOYaTH B cebe BKa3iBKy Ha
BIJICYTHICTh KOHQJIKTIB OyAb-SKOTO POy,
II0 CTOCYIOTHCS KOMEpUiHHHX, (iHaHCOBUX,
aBTOPCHKUX BIJHOCHH, BITHOCHH 3 Oprasisa-
nisMu abo ocobamu, siki OyIb-SKUM YHUHOM
MOTJIM OyTH IMOB’s13aHi 3 JOCIIHKCHHIM, 1 B3a-
€MHH CIIBaBTOPIB CTATTi (AKIIO CTATTS MPE-
CTaBJISIETHCS TPYNOIO MOCHiITHUKIB). HeoOxi-
HO BKa3aTu Npi3BHUINA Ta iHIIIaJM BCIX CIi-
BaBTOpIB myOJikallii i Te, Mo aBTOPU OEPYyTh
Ha ce0e BCIO BiANOBIIAJIBHICTH 32 MOXJIUBUU
KOH(QJIIKT iHTEpeCiB.

Pe3rome. Haszpa, aBTopm, TekcT (micis
OCHOBHOTO TEKCTy CTaTTi Ta JiTepaTypH,
Ha JBYX MoBax — ykpainceka (500 3HaKiB) i
anrmiiiceka (1800 3HaKiB), HOTPUMYIOUYHCH
CTPYKTYypH OCHOBHOTO Tekcty: Mera, Marte-
piaa i meroamu, PesyabraTru, BucHoBku). B
KiHIIl KO)KHOTO pe3toMe — Knwuosi cnoea na
MOBI pe3roMe.

ManwHku, Tabanui, rpagiku Ta mignucu
JI0 HUX TMOJIaI0ThCS B KIHIII CTATTI HA OKPEMHX
cropinkax B ¢popmarax TIFF, JPG, 3 po3minb-
Hoto 3maTtHicTio He MeHmie 300 dpi. I'padikm
1 TaOIUII TTOJAIOTHCSI B YOPHO-01JIOMY BHTJIS-
ni. KobopoBi «maiiou» i «kKOHyCcH» Jiarpam
3 Tpe3eHTalii (pPo3moAiI XBOPHX 3a BiKOM,
CTaTTIO, HO30JOTIYHUMH (OopMaMu 1 T.1.) HE
npuiiMaroThes. L{i BiJOMOCTI peKOMEHAYEThCS
HaJaBaTH y BUMIISAL TeKCTy abo Tabnuus. [lo-
CHJIAaHHS Ha MAJTIOHKH 1 TaOJIHIlI BKAa3yIOThCS B
TEKCTi, a TAKOK BUHOCATHCS Ha JiBE IMOJIe.

JlaHi, siKi HaBeJeH1 Ha MaJIFOHKaX, rpadikax
1 B TaONUIAX HE AyONIOIOTHCS B TEKCTi (Imo-
nmMpeHa moMmika). JlomiabHO B TEKCTi CTATTI
y3arajJbHUTH TOW MaTepiaj, SKHH yuTad 3Ha-
iine B Tabnuui abo 3BEpHYTH yBary unTadya Ha
TOJIOBHI MyHKTU B HaBEJCHOMY MAaJIOHKY a0o
Tabnuii. YuTayesi, K TpaBUiIo, JIETIIEC YATA-
TH JaHl B TaOJMINl, HI’K B TEKCTI CTATTI.

YHuKaliTe HaAMIPHOTO BUKOPHCTAaHHS Ma-
JIOHKIB 1 Tabnuip. KO AaHUX 7 MOBHO-

IIHHAX TaOaWIb 1 MaJIOHKIB HE BHCTAa4ae,
Kpaiie 11 iHpopMaIlito OMucaT B TEKCTI.

Inariat i ywikaabHicTb. Cnig mam’s-
TaTH, Ha aBTOPi JICKUTH BIAMOBIAAIbHICTH
3a HENMpaBOMIpHE 3aMO3WYECHHS YYXHUX Ma-
TepianiB 0e3 3a3Ha4eHHS iX aBTOpCTBA. AB-
TOp, HAMpaBIsAOYM PYKOMHUC N0 penakuii,
HECce 0COOMCTY BIAMOBIMANbHICTH 32 T€, IO
CTaTTs € OPUTIHAJIBHOI 1 HEe MyOJiKyBagacs
Hi B )KOJTHOMY IHIIIOMY BHJIaHHI, SIK TIalepo-
BOMY, TaK i eJekTpoHHomy. HeoOxinno 3Ha-
TH, IO CTaTTi, MpeACTaBICHI 10 myOikamii,
nepeBipAOTHCS MporpaMaMu — aHTHUIIIATI-
at. I{i mporpamMu BUSBISAIOTH 30irM MiXK aB-
TOPCHKMM MaTepiajoM 1 MaTepiajgamMH, BKe
npeicTaBleHUMU B Mepexi [urepuer. 30ir
BUpaXaeThcs y BigcoTkax. Jlms Ttoro mob
crarts Oyna npuiHsATa M0 myOmikamii sk
aBTOPChKA, YacTKa 3alo3W4YeHb 1 30iriB HE
noBuHHA nepeBumysaru 10-20 % (yHikanab-
HicTh cTarTi 90-80 %).

Inoxi B xoai poOOTHM Haja CTAaTTElO, 3aXO-
MJII0I0YMCHh MPOLIECOM, aBTOp 3a0yBae yToOd-
HHUTH, 3BIJIKA B3SITO TOW UM IHIIHH MaTepia.
byne nmpukpo, Ko 1i TOXHOKH BUSBUTH pe-
nakuis. Tomy, crarTio Oyae HamucaHo, cami
3p00iTh MepeBipKy poOOTH Ha yHIKaJbHICTh.
Jlaemo BaMm mocuiiaHHS Ha Jesiki 3 [HTepHeT-
pecypciB, SIKHMH BH MOXETE€ CKOpPUCTaTHUCS
nnst miei  merm: https://bel.ru/antiplagiat-
online/?s=940d8e4375210ea2;  https://text.
ru/antiplagiat/unauthorized; https://content-
watch.ru/text/.

KontakTHa indopmanmisa. I[locmigoBHO
BKa3aTHW BCiX aBTOPiB PYKONHUCY: MPI3BHIIE,
iM’s1, IO OaThKOBI MOBHICTIO; HAYKOBHH CTY-
MiHb, BYEHE 3BaHHs; MOcaja, Micue pobdoTH,
HaBUYaHHS (HaliMEHYBaHHS yCTaHOBH abo op-
rafizaiii, BKJIIOYAIOUM MiIpO3aii, Kapeapy);
anpecy (Bxiroyarodu iHAEKC) 1 TenedoH op-
ramizamii; ocoOuCTy aapecy eJIeKTPOHHOI
MOMITH, OyAb-AKW 17eHTH(HIKATOPHU BUYCHUX
(ORCID, ResearcherID, SPIN PUHII, Scopus
AuthorID: Google Scholar).

Hns myOmikamii B KypHajiai 70 peaakiii
enekTtpoHHoro nomrtorw  LDLT-journal@
ukr.net (a6o Ha HOCIT) B hopmaTti Word (doc,
docx) HampaBISAIOTHCS:
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] TEKCT;

0 BiJickaHOBaHe odilliliHe HapaBJeH-
HSI YyCTAHOBH;

O iH(GOpMaIlisi Ipo aBTOPiB HA OKPEMO-

MY apKyIiIi i3 3a3Ha4eHHAM KOHTAaKTHUX JaHHX.
[] JIUCT:

IlanoBHa penakuie! Hanpasiasie-
MO Ha po3rjasia Ajasi myoJaikaunii opuri-
HAJIbHY CTATTIO « »
aBTop(u)

Bcei aBTOpM nmpouuTanam i cxBaJWiIM
1o Bepcito crarri. Hisika ii yacTuHa He
Oys1a pa”ime omy0JikoBaHa a0o mpea-
CTaBJeHa B iHIIMX KypHaJjax. ABTOpPH
He MalTh KOHQUIIKTY iHTepeciB B 10-
CJi/’KeHHi, siKe ONHCAHO B PYKONMHCI.
Ilpu HasiBHOCTI KOMeHTapiB i 3ayBa-
JKeHb pelleH3eHTa CTaTTs Oyle BUNPaB-
JIeHAa B 3a3Ha4YeHi pelaKli€l0 TepMiHU.

BinimeniBcixaBTOpiBILOI0pyKONINCY,

(ITIII, mocama, 3BaHHSI, KOHTAKTHMM
Tejedon (M00.).

Bci cTarti peneH3yoThes 1 penaryrThbCs
BiJIMMOBITHO O TpaBWJI 1 yMOB IyOJikamiii B
KypHaJi.

[Ipuitom cTarTi g0 myOmikamii B >KypHai
O3Havae, 110 aBTOp Mepeaae BUIABIEBI 1 pe-
JMaKiii xKypHally MpaBa Ha HayKOBO-TEXHIUHE
penaryBaHHS PYKOIMHCY 1 MOLIUPEHHS eJeK-
TPOHHOI Bepcii cTarTi 4epe3 Oylnb-sKi eleK-
TpOHHI 3aco0u (web-calT )KypHaay Ta iHIIi).

Binkputuii  gocryn. HaykoBo-mpak-
Ty KypHan «Radiation Diagnostics,
Radiation Therapy» AOTpUMy€ThCS TOJITH-
kU Binkputoro goctymy Open Access. Bei
CTaTTi PO3MIMYIOTHCA 0E3CTPOKOBO Bilpasy
nicnst Buxony Homepa. IloBHOTekcTOBUI 10-
CTYH B PEXHUMIi pEaJbHOTO Yacy A0 HAyKOBUX
cTaTeil )XypHally IpeAcTaBiIeHUN Ha oQiliii-
HOMY CaWTi XypHany y po3aini Apxis. Ile
Bi/INIOBiJJa€ BU3HAYEHHIO BIJKPHUTOrO OCTY-
ny BOALI. Jlinen3iiiHa moyiTUKA )XypHAIYy Cy-
MicHAa 3 OIJBIIICTIO MOJITHUK BIAKPHUTOTO JIO-
CTymy i apxiBaIii MaTepiaiB.

OO0poOka pykonuciB i/ado nyoOaikaunis
MarepiajliB B )KypHaJi MPOBOAUTKLCS O3 orlia-
T 3 00Ky aBTOpa. Ilpore, aBTOpaM MOXYTh
OyTu 3ampoMOHOBAaHiI JOJATKOBI OIUIa4yBaHi
MOCJIYTH 3 MiATOTOBKH PYKOMHUCY A0 MOJayi B
KypHan. ABtop omnauye ingekc DOI — igen-
tudikaTop crarti B [HTEepHETI, O10MiOMETpHUY-
HUX 1 HAQYyKOMETPUUHUX 0a3ax (CTaHgapT, NpH-
HHATUN yciMa TPOBIAHUMHU BHUIABHUIITBAMH
CBITY i € HEOOXIJHOK YMOBOIO BKJIFOYCHHS B
MixkHapoaHi 0a3um manumx — Web of Science,
Scopus Ta iH.).

rdrt.com.ua/index.php/journal

63



