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Summary

Background: Ultrasound-guided pectoral nerve block type Il is a recently proposed technique
for postoperative analgesia after breast cancer surgery. The thoracic paravertebral block is wi-
dely used for this purpose by decades. The presented study compares the efficacy of these
two techniques for postoperative analgesia. Materials and methods: Sixty adult women were
undergoing unilateral radical mastectomy or quadrantectomy with axillary dissection. The pa-
tients were randomized to receive either pectoral nerve block with 30 ml ropivacaine 0.375%
(Pecs group) or thoracic paravertebral block with 20 ml ropivacaine 0.5% (TPVB group). The
evaluated variables included pain intensity by the numerical rating scale at 0, 2, 4,6, 12, 18 and
the 24 hours, 24-hour postoperative opioid (promedol) and nonopioid (ketoprofen) con-
sumption and the time to first rescue analgesia. Results: There were no statistically significant
differences between both groups in the pain intensity after surgery. Ten (33%) patients from
Pecs group and nine (30%) patients from TPVB group did not require any analgesia within the
first 24 hours (P = 0.793). The mean postoperative ketoprofen consumption was lower in Pecs
group: 63.3 (£ 66.87) mg vs. 90.0 (+ 84.49) mg (P = 0.283). The number of patients who required
promedol was 6 (20%) vs. 8 (27%) in Pecs and TPVB groups, respectively (P = 0.542). The time
to first analgesic request was longer in Pecs group, 550 (400.0-600.0) min vs. 510 (360.0-600.0)
min (P = 0.506) in TPVB group. Conclusions: In breast cancer surgery, the pectoral nerve block
type Il with ropivacaine 0.375% can provide postoperative analgesia that is comparable to the
single-level thoracic paravertebral block.
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Suhrn

Vychodiskd: Ultrazvukom riadend blokada pektordlneho nervu typu Il je v stic¢asnosti pouzivana technika pooperac¢nej analgézie po opera-
cii tumoru prsnika. Po desatrocia sa na tento Ucel vyuzivala torakalna paravertebralna blokada. Tato praca ponuka porovnanie tychto dvoch
spomenutych technik v manazmente poopera¢nej analgézie. Materidl a metddy: Sestdesiat dospelych Zien podstupilo unilateralnu radikalnu
mastektémiu alebo kvadrantektémiu s axilarnou disekciou. Pacientkam (randomizované) bola vykonana bud blokada pektoralneho nervu s apli-
kaciou 30 ml ropivakainu 0,375% (skupina Pecs) alebo torakdlna paravertebrélna blokada s aplikaciou ropivakainu 20ml 0,5% (skupina TPVB).
Posudzované premenné boli intenzita bolesti po operacii, podla numerickej hodnotiacej stupnice, po 0, 2, 4,6, 12, 18 a 24 hodinach, 24-hodinova
pooperacna spotreba opioidnych analgetik (promedol) a neopioidov (ketoprofén) a ¢asovy interval po podani prvého potrebného analgetika.
Vysledky: Neboli zistené Ziadne statisticky vyznamné rozdiely v intenzite bolesti u pacientok po operacii. Desat pacientok (33%) zo skupiny Pecs
a devét pacientok (33%) zo skupiny TPVB nepozadovalo aplikaciu ziadneho analgetika pocas prvych 24 hodin (p = 0,793). Priemerna spotreba
ketoprofénu po operacii bola nizsia v skupine Pecs, a to 63,3 (x 66,87) mg oproti 90,0 (+ 84,49) mg (p = 0,283). Pocet pacientok, ktoré pozado-
vali promedol bol 6 (20 %) v skupine Pecs a 8 (27 %) v skupine TPVB. Casovy interval do podania prvého analgetika bol dlhsi v skupine Pecs, tj.
550 (400,0-600,0) min, oproti skupine TPVB, tj. 510 (360,0-600,0) min (p = 0,506). Zdver: Blokada pektoralneho nervu typu Il po operacii tumoru
prsnika s aplikéciou ropivakainu 0,375% méze poskytnut porovnatelnt poopera¢nu analgéziu ako jednostupriova torakélna paravertebréalna

blokada.

Kltucové slova

torakélna paravertebrélna blokdda - blokdda pektoralneho nervu - chirurgia prsnika

Background

Breast cancer is the most frequently
diagnosed malignancy among women
in the regions with different eco-
nomic development with an estimated
1.67 mil. new cancer cases diagnosed in
2012 [1]. In Ukraine, these cancers are
also the first most common malignan-
cies among women. In the last decades,
its incidence has increased [2]. The main
surgical method of the treatment of op-
erable breast cancer is organ-sparing
surgery with lymph node dissection. De-
spite the variety of the methods of anal-
gesia, up to 40% of women suffer from
acute pain after this surgery [3]. There is
a high risk of chronic pain development
after this surgery [4]. Therefore, the re-
search and development of safe analge-
sia techniques for these interventions re-
main a topic of interest.

Thoracic epidural analgesia, para-
vertebral and intercostal nerve blocks
have been effectively used during se-
veral decades for analgesia in breast sur-
gery. The thoracic paravertebral block
(TPVB) provides good perioperative an-
algesia [5], and it can be used even as
monoanaesthesia when the block is per-
forming at multiple vertebral levels [6].
The main disadvantage of this method
is the risk of serious complications, such
as pneumothorax and administration of
local anaesthetic in the subarachnoid
space. The widespread use of the ultra-
sound visualization for the peripheral
nerve blockade has given an impetus to

the development of new, minimally in-
vasive myofascial blocks, such as pecto-
ral nerve block type Il (Pecs block).
Several randomized controlled trials
compared postoperative analgesia after
Pecs block with TPVB for breast cancer
surgery. Some studies show that Pecs
block reduces the need for opioid anal-
gesics in the postoperative period com-
pared with TPVB [7-9]. On the other
hand, some studies have shown that
TPVB has a more powerful analgesic ef-
fect than Pecs block [10,11]. Versyck
et al performed a meta-analysis of five
studies which shows that the analge-
sic effect of these two methods is com-
parable [12]. A similar conclusion was
made by Tripathy et al when comparing
these two techniques for opioid-free an-
aesthesia for breast cancer surgery [13].
Such different results were obtained
because the researchers used different
kinds and volumes of local anaesthetic
and different block technique. In most
trials, 0.25% bupivacaine [11,14,17] or
0.25% levobupivacaine [7,12] were used
as local anaesthetics. Tripathy et al mixed
0.25% bupivacaine with 2% lignocaine
and with adrenaline and 1 pg/kg dex-
medetomidine [13]. In the study by Kul-
hari et al, ultrasound-guided Pecs block
provided better analgesia in the post-
operative period than TPVB in patients
undergoing modified radical mastec-
tomy [8]. Both blocks were performed
with 25 ml ropivacaine 0.5%. There were
trials and case reports where Pecs block

was effective for postoperative analge-
sia with a lower concentration of rop-
ivacaine [15,16]. This study aimed to
compare the efficacy of pectoral nerve
block type Il with 30ml ropivacaine
0.375% and thoracic one level para-
vertebral block with 20 ml ropivacaine
0.5% for analgesia after breast cancer
surgery.

Materials and methods

The study was conducted from January
2018 to May 2019 in the Feofaniya Clini-
cal Hospital. The work plan was approved
by the institutional ethics committee, ref-
erence No. 8, dated October 23, 2017.
Female patients in the age group of
18-80 years with ASA grade |-l breast
cancers, who were undergoing elective
mastectomy or quadrantectomy with
axillary lymph node dissection, were in-
cluded in this study. Exclusion criteria: al-
lergy to local anaesthetics, the body mass
index of more than 35kg/m?, pregnancy,
chronic pain in the arm and/or chest, re-
quired use of painkillers and/or other
medications to treat chronic pain, pre-
vious operations on this mammary gland
and/or received radiotherapy, use of anti-
coagulants or bleeding disorders and
skin inflammation at the local anaesthetic
injection site.

The patients were randomized by
sealed envelope method into two
groups: pectoral nerve block (Pecs
group) and paravertebral block (TPVB
group). The perioperative procedures in
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both groups were similar and consistent
with the Feofaniya Hospital’s local pro-
tocols for this type of surgery. After ad-
mission to the operating room, venous
access and standard monitoring includ-
ing pulse oximetry, non-invasive blood
pressure measurement, ECG and cap-
nography were established for the pa-
tient. After establishing a peripheral in-
travenous line, diazepam 5mg and
non-steroidal anti-inflammatory drug
(ketoprofen 100 mg) were administered
for premedication. Then the appropriate
block was performed in aseptic settings
and under ultrasound guidance.

The pectoral nerve block was per-
formed with the technique described by
Blanco et al [17]. The ultrasound machine
“General electric Logiq E” (GE Healthcare,
LittleChalfont, United Kingdom) with
a linear probe (8-15 MHz) was used to
visualize the anatomical structures. The
ultrasound probe was placed in the sub-
clavian area perpendicular to the mid-
dle of the clavicle, where we visualized
the pectoral muscles (major and minor).
Then we moved the probe toward the
armpit and at the level of the 4% rib
until achieving the optimal ultrasound
image. After that, in the aseptic set-
tings and after skin infiltration with an-
aesthesia with lidocaine 1%, we injected
20 ml ropivacaine 0.375% between the
pectoralis minor and serratus anterior
muscles, using an in-plane technique
and the needle Stimuplex D 50 mm (B.
BraunMelsungen AG, Germany). Finally,
after pulling up the needle, 10 ml rop-
ivacaine 0.375% was injected into the
space between the pectoralis major and
minor muscles.

The paravertebral block was per-
formed with the patient in the sitting
position, at the level of thoracic verte-
brae T3 and T4 under ultrasound guid-
ance. The linear probe of the ultrasound
machine General electric Logiq E (GE
Healthcare, Little Chalfont, United King-
dom) was placed parallel to the spinous
processes, 2.5-3cm from the midline in
the direction of the affected side. Then,
under all aseptic precautions and after
skin infiltration with lidocaine 1%, using
an in-plane technique and the needle
Stimuplex D 50 mm (B. BraunMelsungen
AG, Germany), 20 ml ropivacaine 0.5%

Tab. 1. Demographic and operative data.

Pecs group TPVB group P-value
N 30 30
age 57.8(x11.6) 549 (x11.31) 0.3368
weight 75.5 (£ 13.24) 73.1 (£12.29) 0.4696
mastectomy/quadrantectomy 14/16 13/17 0.7952
ASA /NI 11/19 9/21 0.5839
duration of operation, min 105.9 (+ 36.4) 114.8 (£ 29.33) 0.3013

The continuous data are presented as means (+ squared deviations). The categorical

variables are presented as numbers.

ASA - American Society of Anaesthesiologists, Pecs — pectoral nerve block,

TPVB - thoracic paravertebral block

was slowly injected into the paraverte-
bral space.

During and after performing the
block, hemodynamic parameters (blood
pressure, heart rate), respiration (capil-
lary blood saturation, respiratory rate)
and the patient’s subjective sensations
were monitored to control the intravas-
cular administration of the local anaes-
thetic or its system resorptive effects.
The time for performing the blocks, in-
cluding all aseptic precautions, was re-
corded. After the block’s procedure, the
loss of tactile sensitivity in the dermat-
omes from T1 to T8 and according to
the area of local anaesthetic distribu-
tion was assessed by pin-pricking with
a sterile needle every 5 min while the
patient was conscious. General anaes-
thesia was induced following 15-20 min
with an injection of fentanyl 1-2 mg/kg
and propofol 2mg/kg. The airway pa-
tency was maintained by a laryngeal
mask. The total intravenous anaesthesia
was supported by a continuous infusion
of propofol. Additional fentanyl 50 ug
i.v. boluses were administered when
we observed patient’s motor reactions
or when the heart rate or systolic blood
pressure has increased by more than
20% from the baseline. After awaken-
ing, the patients were transported into
the ward. Ketoprofen 100 mg i.v. was ad-
ministered for pain relief when pain in-
tensity was greater than 3 points by the
Numerical rating scale (NRS) or after the
patient’s request. If the pain intensity re-
mained above 3 points after ketopro-

fen administration, or if the patient was
subjectively unsatisfied from this anal-
gesia, then an opioid analgesic (20mg
promedol 2%) was administered intra-
muscularly for pain relief.

Postoperative pain was evaluated
using NRS (0-10 points; 0 = no pain and
10 = worst imaginable pain) at rest at 0,
1,2,6, 12, 18 and 24 hours after the sur-
gery (if the patient slept at the sched-
uled time, the assessment was not con-
ducted). There was also noted a need
for ketoprofen and promedol and the
time to first administration of analge-
sics. Postoperative nausea and vomit-
ing were evaluated using a four-point
numerical scale (1 = no nausea, 2 = mild
nausea, 3 = single vomiting, 4 = multi-
ple vomiting). All possible block-related
complications were recorded, too.

The obtained data were entered into
a Microsoft Excel 2007 spreadsheet (Mi-
crosoft Corporation, USA). Program “STA-
TISTICA 10.0” (StatSoftinc., USA) was
used for statistical analysis. The Shap-
iro-Wilk test was used to check the nor-
mality of quantitative data distribution.
In the study, non-normally distributed
quantitative data are presented as me-
dians and interquartile intervals. The
Mann-Whitney U-test was used to deter-
mine the significance of the differences
between groups (P-value). Normally dis-
tributed quantitative data are presented
as the means and the squared devia-
tion from the mean and the intergroup
differences were analyzed using the in-
dependent-sample Student’s t-test. The
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Tab. 2. Postoperative pain scores.

Pecs group TPVB group P-value
NRS 0 1(0-1) 0(0-1) 0.2249
NRS 1 1(1-2) 1(1-1) 0.1874
NRS 2 1.5(1-3) 1(1-2) 0.4021
NRS 6 1.5(1-3) 2(1-3) 0.6367
NRS 12 2(1-3) 2(1-3.5) 0.8615
NRS 18 1.5(1-3) 2(1-2) 0.4933
NRS 24 2(1-2.5) 2(1-2) 0.9618

The data are expressed as medians (interquartile range).
NRS - numerical rating scale, Pecs — pectoral nerve block, TPVB - thoracic paraverte-

bral block

categorical data are presented as num-
bers and percentages, and the signifi-
cance of the differences between groups
was calculated using the Pearson’s chi-
square test. The P-values < 0.05 were
considered statistically significant.

Results

Sixty patients were enrolled in the study
and randomized into two equal groups
with no statistically significant differ-
ences in age, weight and duration of sur-
gery. The quadrantectomy/mastectomy
ratios were 14/16 in Pecs group and
13/17 in TPVB group (Tab. 1). The Peck
and TPVB blocks covered 4 (3.0-5.0) and
3 (2.0-4.0) dermatomes (P = 0.0017),
respectively.

The difference in pain intensity in the
postoperative period, assessed with
NRS, was not statistically significant be-
tween the two groups (Tab. 2). The num-
ber of patients, who did not require any
analgesia after surgery, was 10 in Pecs
group and 9 in TPVB group (P = 0.793).
The need for analgesia with ketoprofen
was lower in Pecs group than in TPVB
group, without statistical significance:
63.3 (+ 66.87) and 90.0 (+ 84.49) mg
(P =0.284). The number of patients who
required promedol was lower in Pecs
group: 6 (20%) vs. 8 (27%) (P = 0.542).
The time to first analgesic administra-
tion was longer in Pecs group compared
with TPVB group but the difference was
not statistically significant: 550 (400.0-

600.0) and 510 (360.0-600.0) min
(P = 0.5060), respectively. The rates and
severity (max. score of 3 points) of nau-
sea were higher in TPVB group than in
Pecs group: 5 vs. 2 patients, respectively
(P = 0.229) (Tab. 3). Two patients (6.7%)
in TPVB group had perioperative com-
plications. In the early postoperative pe-
riod, one patient from TPVB group had
signs of local anaesthetic system toxicity
effects including convulsions and low-
ering of consciousness, which passed
quickly after administration of 10 mg
diazepam. Other patients had a signifi-
cant blood pressure decrease after gen-
eral anaesthesia induction and required
norepinephrine infusion during surgery
and in the early postoperative period.
There were no complications in Pecs

group.

Discussion

This prospective randomized study
showed that pectoral nerve block type Il
with 30 ml ropivacaine 0.375% has a sim-
ilar analgesic effect as a thoracic para-
vertebral block with 20 ml ropivacaine
0.5% for breast cancer surgery. The pain
intensity at rest, assessed using NRS, was
comparable in both groups during the
first 24 hours after surgery (Tab 2). Het-
erogeneous data about pain intensity
were obtained in previous studies. Syal
et al. obtained results with significantly
higher scores of the pain intensity in the
pectoral nerve block group, but it should
be noted that in this study, they injected

Tab. 3. Postoperative analgesic consumption, duration of the block procedure, dermatomal spread, rate of nausea.

duration of the block procedure, min
number of involved dermatomes
promedol (number of patients)
ketoprofen, mg

without analgesia (number of patients)

time to first analgesia, min

nausea, score 1/2/3/4 (number of patients)

Pecs group
14.0 (12.0-16.0)
4.0 (3.0-5.0)

6 (20%)

63.3 (+ 66.87)
10/30 (33%)
550 (400.0-600.0)
28/2/0/0

TPVB group P-value
12.0 (10.0-15.0) 0.1355
3.0 (2.0-4.0) 0.0017

8 (27%) 0.5416

90.0 (+ 84.49) 0.2838
9/30 (30%) 0.7932
510 (360.0-600.0) 0.5060
25/3/2/0 0.2291

The continuous data are expressed as medians (interquartile range) or means (£ squared deviation). The categorical variables are

presented as numbers (%).

Pecs - pectoral nerve block, TPVB - thoracic paravertebral block
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20ml of local anaesthetic only instead of
30ml for the block [10]. Kulhari et al re-
ported the same pain intensity in both
groups [8]. Wahba et al observed in their
study lower NRS scores during the first
12 hours after the surgery in Pecs group,
but during the period of 12-24 hours,
the results were opposite [7]. We can
note that in our study the pain intensity
was lower than in similar ones, which
may be related to the women'’s ethnic
and cultural characteristics in our region.
In general, breast cancer surgery is not
associated with severe postoperative
pain syndrome. Gerbershagen et al have
compared in their study the pain inten-
sity during the first day after 179 types of
surgical intervention. Breast cancer sur-
geries, such as mastectomy and quad-
rantectomy with axillary lymph node
dissection, were performed at 146 and
160 places [18].

In our study, 10 women in Pecs group
(33%) and 9 women in TPVB group (30%)
did not require any analgesia during the
first 24 hours. Comparing the groups,
the need for opioid and non-opioid an-
algesics in the postoperative period was
lower in Pecs group, although without
a statistically significant difference. In
the most currently available studies,
the postoperative need for opioids (pa-
tient-controlled morphine analgesia)
was higher in TPVB group, with statis-
tical significance in three studies [7,10,
12] and without statistical significance
in another one [19]. In the study of Syal
et al, which compared fentanyl analgesia
in the postoperative period, there was
a greater need for opioids in Pecs group,
but without statistical significance [10].
Although this study has the same results
as most privies, we didn’t achieve a sta-
tistically significant difference in post-
operative analgesics requirement in the
two groups. It could be because postop-
erative pain intensity was generally low,
and the patients require less analgesia.

The time to first rescue analgesia was
longer in Pecs group and the same re-
sults were observed in other previous
studies [7,8,14,19]. In previous studies,
the time after surgery to the first res-
cue analgesia varied due to the differ-
ent plans of postoperative analgesia ac-
cording to the study design. In our study,

we evaluated the time to first adminis-
tration of either opioid or non-opioid
analgesics.

The dermatomal spread after the Pecs
block was significantly larger than after
the paravertebral block, but it did not
influence perioperative analgesia. The
body’s areas spread of Pecs block and
TPVB are slightly different. After the ad-
ministration into the paravertebral space
at Th3-Th4 level, a local anaesthetic
spreads more in the caudal and less in
the cranial directions [20]. It blocks the
intercostal nerves, their anterior and lat-
eral skin branches, respectively. In this
case, a local anaesthetic does not block
the brachial plexus and supraclavicular
nerves. Kulhari et al reported that sin-
gle-shot administration of 25 ml ropiv-
acaine 0.5% caused a sensory block for
a median of three segments [10], and
Cheema et al reported that 15 ml bupiv-
acaine 0.5% blocked five segments [21].
In our study, the median spread of an-
aesthesia was also three segments for
TPVB.

After performing the Pecs block and
application of a local anaesthetic injec-
tion between the pectoralis major and
minor muscles and between the pecto-
ralis minor and serratus anterior mus-
cles, we can expect a block of 4-6 lateral
cutaneous branches of the intercostal
nerves and four nerves from the bra-
chial plexus (n. thoracodorsalis, n. tho-
racicuslongus, nn. pectoralislateralis
and medialis). An additional important
factor is that a local anaesthetic moves
into the axillary fossa, provides analge-
sia of the axillary lymph node dissection
area and blocks nn. intercostobrachia-
lis (T1-T2). This block does not anaes-
thetize the regions of supraclavicular
nerves and anterior skin branches of in-
tercostal nerves. Blanco et al described
that the Pecs block anaesthetized four
segments, which sometimes varied up
to six segments [17]. Kulhari et al re-
ported that after the injection of 15ml
of anaesthetic, the sensor block reached
four segments [10]. In our study, the me-
dian spread of anaesthesia was five seg-
ments, which may be due to the local
anaesthetic administration as much cau-
dally as possible, over the 4t rib; we also
used a larger volume of local anaesthetic

(20 ml) than Kulhari et al. In TPVB group,
the patients did not have adequate an-
algesia in the axillary region; thus, they
required more opioid analgesics during
and after major surgeries, such as mast-
ectomy. On the other hand, the pecto-
ral nerve block provided effective anal-
gesia for axillary lymph node dissection
and adequately anaesthetized the lat-
eral part of the mammary gland, but it
did not work when the surgeons per-
formed incision more medially and not
always worked when the incision in-
volved lower dermatomes.

The rate and intensity of postopera-
tive nausea were higher in TPVB group,
but without statistical significance.
There were two patients with nausea (as-
sessed with 2 points) in Pecs group, and
five patients in TPVB group (two of them
had 3-point nausea). It can be due to the
fact that the patients in TPVB group got
more opioids.

As well as in previous studies [7,8,
10,19], no complications were observed
after pectoral nerve blocks. Instead, in
TPVB group, two patients had block-
related complications (6.7%). One pa-
tient experienced a system resorptive
effect of local anaesthetic, although
we did not exceed the recommended
safe doses for ropivacaine. The convul-
sions occurred after patient awakening
during transportation from the operat-
ing room and were successfully treated
by administration of 10 mg diazepam.
Then this patient was under observa-
tion until the morning next day and
she had not any health-related prob-
lems. Another patient had hypoten-
sion, which occurred after 15 min since
the block performing, at the begin-
ning of the general anaesthesia induc-
tion and required correction with small
doses of norepinephrine during the sur-
gery and the first two hours after the in-
tervention. Tahiri et al reported in their
meta-analysis that hypotension and
bradycardia are the most common com-
plications of TPVB in breast surgery, and
the overall rate of complications, includ-
ing pneumothorax and epidural local
anaesthetic spreading, reaches up to
12% [22]. Thus, the safety profile of TPVB
is better than the safety profile of Pecs
block.
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The present study has several limita-
tions. First, the TPVB was performed at
one Th 3-4 level only, as in most pre-
vious researches comparing the efficacy
of these two techniques [7,8,14,19], al-
though there is evidence that the anal-
gesic effect is better when the TPVB is
performed at several levels [23]. Second,
two types of breast cancer surgery were
included in the study - mastectomy
and quadrantectomy, both with axillary
lymph node dissection. We didn't record
quadrantectomy location in Pecs group.
As shown by Kim et al, postoperative
opioid consumption after the Pecs block
was significantly greater with tumors in
the inner area of the breast than in the
outer area [16]. The Pecs block produces
anaesthesia of lateral cutaneous branch
of intercostal nerves, medial quadrants
of the breast are not anaesthetized.
Third, postoperative analgesia was given
“on-demand’, because we do not use pa-
tient control analgesia in wards setting.
The patient control analgesia is better
for a more precise estimation of opioids
requires.

Conclusions

The pectoral nerve block type Il with ropi-
vacaine 0.375% (Pecs block) provides effi-
cacy which is comparable to the single-
level thoracic paravertebral block (TPVB)
analgesia during and after breast cancer
surgery. These results allow considering
this block as a good alternative to TPVB.
Further larger studies are required to
confirm these findings by reaching statis-
tically significant evidence and to inves-
tigate the Pecs Il effects on chronic pain
development during a long-term period.
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