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Abstract
Background and objective: Pectoral nNerve (PECS) block type-1 is an Ultrasound (US)-guided
interfacial block that can be performed for postoperative analgesia management after breast
surgery. In the procedure, a local anesthetic solution is injected into the interfacial area
between the Pectoralis Major muscles (PMm) and Pectoralis minor muscles (Pmm). The present
study compared PECS block type-1 administered preoperatively or postoperatively for postop-
erative analgesia after breast augmentation surgery.
Methods: The patients were randomly divided into three groups (n = 30 in each): a preoper-
ative PECS block group (Pregroup), postoperative PECS block group (Postgroup), and control
group (Group C). Opioid consumption and Visual Analogue Scale (VAS) scores were evaluated at
postoperative period.
Results: The pains scores in the Pregroup were significantly lower than those in the control
group. Although there was no significantly difference in the VAS scores of the Postgroup and
control group at postoperative 1 hour, the scores in the Postgroup were significantly lower than
those in the control group at all the other evaluated times (p < 0.05). The VAS scores in the
Pregroup were significantly lower than those in the Postgroup 8 hours after the surgery. Opioid
consumption was significantly lower in the Pregroup as compared with that in the other two
groups (p < 0.05). The use of rescue analgesia in the Pregroup was significantly lower than that
in the other groups (p < 0.05).
Conclusion: Performing PECS block type-1 preoperatively reduced VAS scores and opioid con-
sumption after breast augmentation.
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esthetic breast augmentation is a common procedure in
lastic surgery for cosmetic reasons. It may also be per-
ormed after breast cancer surgery.1 Moderate-to-severe
ain may occur during the postoperative period due to the
nsertion of subpectoral prostheses into the breast tissue and
urgical dissection of the tissues.2 Although opioid drugs are
enerally used for postoperative pain management, Opioid-
elated Adverse Events (ORAEs) may occur. These include
ausea, vomiting, sedation, itching, urinary retention, and
xtended hospital stays.3 Novel techniques have been inves-
igated for reducing ORAEs and providing more effective
nalgesia.4

Pectoral Nerve (PECS) block type-1 may be used for post-
perative pain treatment following breast surgery. It is a
ovel interfacial block, which was first described by Blanco
n 2011,5 and is easy to perform under Ultrasound (US) guid-
nce. In PECS block type-1, the interfascial region between
he pectoral muscles (Pectoralis Major [PMm] and Minor
Pmm]) is injected with a local anesthetic. A previous study
eported that this block may provide effective postoperative
nalgesia after subpectoral breast augmentation.5

Several studies have addressed postoperative analgesia
anagement following breast augmentation.6---9 A number of

tudies have also investigated the efficacy of PECS block for
ostoperative pain treatment following different types of
reast surgery, such as carcinoma, reconstructive, and cos-
etic surgeries.10---14 However, to the best of our knowledge,

here is no study that evaluates the timing (preoperatively
r postoperatively) of the PECS block in the literature.

The aim of this study was to evaluate the efficacy of
ECS block type-1 administered at different times (pre- or
ostoperative) for postoperative pain management follow-
ng breast augmentation. The primary outcome was opioid
onsumption during the first postoperative 24 hours period.
he secondary outcomes were pain scores (Visual Analog
cale --- VAS), rescue analgesic consumption, and adverse
ffects.

atients and methods

his study included 90 female patients (aged between 18 and
5 years) who were American Society of Anesthesiologists
ASA) status I---II and underwent subpectoral breast augmen-
ation under general anesthesia. Patients who had a history
f bleeding diathesis; anticoagulant treatment; skin infec-
ions at the procedure region; major cardiac, pulmonary,
enal, or liver dysfunction; thoracal abnormalities; or known
llergies to local anesthetic drugs and opioid agents were
xcluded. Lactation or pregnancy and unwillingness to par-
icipate were additional exclusion criteria.

Prior to their arrival in the operation room, the patients
ere randomly divided into the following three groups using
computer program, with 30 patients in each group: a

reoperative PECS group (Pregroup), a postoperative PECS

roup (Postgroup), and a control group (Group C).

This study was approved by the Istanbul Medipol Uni-
ersity ethics committee. Written informed consent was
btained from all the patients.
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eneral anesthesia

he patients were monitored as normal (electrocar-
iography, noninvasive blood pressure and peripheral
xygen saturation). A dose of 1---2 mg of midazolam was
dministered intravenously (IV) for premedication. Gen-
ral anesthesia was induced by the administration of
---2.5 mg.kg-1 of propofol, 1---1.5 mcg. kg-1 of fentanyl, and
.6 mg.kg-1 of rocuronium IV, followed by orotracheal intu-
ation. Mechanical ventilation was initiated with a tidal
olume of 6---8 mL.kg-1, fresh gas flow rate of 2 L.min-1,
nd-tidal CO230---35 mmHg, and peak airway pressure of 30
mH2O. Anesthesia was maintained using sevoflurane in a
ixture of oxygen and fresh air, and a remifentanil infusion

V (0.25 mcg. kg-1. min-1) was begun. The patients’ heart
ates, respiratory rates, peripheral oxygen saturation, non-
nvasive arterial pressures, and end-tidal CO2 levels were
ecorded at 5-minute intervals during the surgery. Addi-
ional analgesia intraoperatively was provided with a 0.5
cg. kg-1 bolus of remifentanyl and a 50% increase in the

oncentration of sevofluraneif the patient’s heart rate and
ean arterial pressure exceeded 20% of the baseline. In all

ases, breast augmentation was performed using a subpec-
oral prosthesis, and the same surgical team performed all
he procedures.

A dose of 0.5 mg.kg-1 of tramadol IV was administered to
ll the patients 20 minutes before the end of the operation.
t the end of the surgery, the neuromuscular blockade was
ntagonized using atropine (0.01 mg.kg-1) and neostigmine
0.02 mg.kg-1) administered IV. The patients were extubated
fter sufficient spontaneous respiration was observed. They
ere then transferred to the postanesthesia care unit and

ransferred to the ward when they scored 12 points on the
ldrete scoring system. PECS block was not performed for
ontrol group. A 1-g dose of paracetamol was administered
outinely every 8 hours in control group and a fentanyl
atient-controlled analgesia device was attached to them
or 24 hours in the postoperative period.

ECS block procedure

ilateral US-guided PECS block type-1 was administrated to
atients in the pre- and post- groups. In the Pregroup, the
lock procedure was performed following anesthesia induc-
ion and intubation before the beginning of the surgery. In
he Postgroup, the procedure was performed before extu-
ation.

The block procedure was performed under aseptic condi-
ions using a Vivid q US system (GE Healthcare, Wauwatosa,
I, USA). A 12 MHz linear US probe was positioned in the

agittal plane between the terminal end of the clavicle
nd the acromioclavicular joint in the first costae level.
fter visualizing the pectoral branch of the thoraco-acromial
rtery between the PMm and Pmm above the first rib (Fig. 1),
22-gauge 50-mm block needle (Stimuplex Ultra 360; B.

raun, Melsungen, Germany) was inserted into the interfas-

ial area (Fig. 2).5 Once the needle tip was placed within the
nterfacial plane, 2 mL of saline were injected to confirm the
njection site. A 0.4 mL.kg-1 dose of 0.25% bupivacaine was
hen injected into each surgical site bilaterally (Fig. 3).
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Figure 1 Sonographic anatomy of PECS type-1 block. A.a.
indicates axillary artery.

Figure 2 Ultrasound image of needle direction between the
muscles (PMm, Pectoralis major; Pmm, Pectoralis minor mus-
cle).

Figure 3 Spread of local anesthetic at the plane. LA indicates
local anesthetic.
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ostoperative analgesia management

or postoperative analgesia, a 1 g dose of paracetamol
as administered routinely every 8 hours. All the patients

eceived fentanyl via a patient-controlled analgesia device
sing the following protocol: a 1 mL (10 �g.mL-1) bolus
ithout an infusion dose and a 10-minute lockout time. An
nesthetist blinded to the study performed the postoper-
tive evaluation using the VAS (0 = no pain, 10 = the most
evere pain). The VAS scores (right/left sides) were recorded
n the postoperative period (1, 2, 4, 8, 16, and 24 hours).

A dose of 0.5 mg.kg-1 of meperidine was administered
hen the VAS score was ≥ 4. A sedation scale (0 = awake
nd eyes open, 1 = sleepy but responds to verbal stimu-
us, 2 = sleepy and hard to wake up, and 3 = sleepy and not
roused by shaking) was used to evaluate the sedation level.
ostoperative opioid consumption and side effects (breath-
ng depression, sedation/confusion, nausea, vomiting, and
ruritus) were also recorded.

tatistical analysis

power analysis was performed according to the total opi-
id consumption variable. According to the analysis, the
ffect size was 0.59 at the 95% Confidence Interval, and
he power was 0.99 at the significance level.11,14 Thus, the
tudy sample size was sufficient. IBM SPSS 20.0 software was
sed to analyze the statistical data. The data distribution
as analyzed using the Kolmogorov-Smirnov test. Pearson’s
hi-square test was used to compare the categorical data
etween the groups. A one-way analysis of variance was used
o check differences among the groups followed by Tukey’s
ests, at a significance level of 5% for normally distributed
ontinuous variables. Descriptive statistics were expressed
s the mean ± SD.

esults

he present study consisted of 90 female patients, with 30
atients in each group. There were no statistically signifi-
ant intergroup differences with respect to the demographic
ata (p > 0.05 for each groups) (Table 1). The results are
hown in a Consolidated Standards of Reporting Trials flow
iagram (Fig. 4).

The VAS scores (right/left sites) 1, 2, 4, 8, 16, and 24 h
ostoperatively were significantly lower in the Pregroup
han in the control group. The VAS scores in the Pregroup
ere significantly lower than those in the Postgroup 1, 2, 4,
nd 8 hours postoperatively. There was no significant differ-
nce in the VAS scores in the Postgroup versus those in the
ontrol group in the postoperative first hour. However, the
AS scores 2, 4, 8, 16, and 24 hours postoperatively in the
ostgroup were significantly lower than those in the control
roup (p < 0.05) (Table 2).

Opioid consumption 1, 2, 4, 8, 16, and 24 hours postoper-
tively was significantly lower in the Pregroup as compared
ith that in the other groups (p < 0.05) (Table 3). Rescue

nalgesic use in the Pregroup was also lower than that in the
ther groups (p < 0.05) (Table 3).

Other than the incidence of vomiting, which was higher
n the control group as compared with that in the other
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Table 1 Demographic data and comparison of operative procedures between Group C, Pregroup and Postgroup.

Group C
(n = 30)

Pregroup
(n = 30)

Postgroup
(n = 30)

p

Age (years) 39.10 ± 7.26 35.60 ± 10.43 38.70 ± 7.51 0.226a
Weight (kg) 74.30 ± 8.49 70.43 ± 10.30 74.13 ± 8.61 0.188a

Height (cm) 163.20 ± 6.94 163.27 ± 5.43 163.30 ± 6.93 0.998a

ASA (I/II) 21/9 26/4 20/10 0.164b

Operation (reduction/augmentation) 18/12 13/17 20/10 0.171b

Values are expressed mean ± standard deviation or number. Kg, kilogram; cm, centimeter; ASA, American Society of Anesthesiologists.
a p > 0.05 One-Way ANOVA between groups.
b p > 0.05 Chi-square test between groups.

Figure 4 CONSORT flow diagram of the study.

Table 2 Comparison of VAS values between Group C, Pregroup and Postgroup.

Group C
(n = 30)

Pregroup
(n = 30)

Postgroup
(n = 30)

p

VAS right 1st hour 5.73 ± 1.50 3.27 ± 1.31a,b 5.50 ± 1.61 < 0.001
VAS right 2nd hour 5.50 ± 1.19 2.47 ± 1.30a,b 4.03 ± 1.65a < 0.001
VAS right 4th hour 5.03 ± 1.12 2.00 ± 1.17a,c 3.17 ± 1.28a < 0.001
VAS right 8th hour 4.63 ± 0.99 1.57 ± 1.07a,b 3.03 ± 0.99a < 0.001
VAS right 16th hour 3.87 ± 0.97 1.47 ± 1.07a 1.77 ± 1.33a < 0.001
VAS right 24th hour 3.27 ± 0.82 0.97 ± 0.76a 1.33 ± 1.06a < 0.001
VAS left 1st hour 5.73 ± 1.50 3.53 ± 1.30a,b 5.63 ± 1.71 < 0.001
VAS left 2nd hour 5.47 ± 1.16 2.70 ± 1.23a,c 3.93 ± 1.55a < 0.001
VAS left 4th hour 5.07 ± 0.98 1.90 ± 1.12a,c 2.83 ± 1.59a < 0.001
VAS left 8th hour 4.63 ± 0.99 1.47 ± 1.04a,c 2.23 ± 1.43a < 0.001
VAS left 16th hour 3.87 ± 0.97 1.27 ± 1.04a 1.77 ± 1.30a < 0.001
VAS left 24th hour 3.27 ± 0.82 0.90 ± 0.80a 1.20 ± 0.96a < 0.001

Values are expressed mean ± standard deviation. VAS, Visual Analog Pain Scale.
a p < 0.001 One Way ANOVA compared with Group C.
b p < 0.001 One Way ANOVA compared with Postgroup.
c p < 0.05 One Way ANOVA compared with Postgroup.
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Table 3 Comparison of opioid consumption and rescue analgesia between Group C, Pregroup and Postgroup.

Group C
(n = 30)

Pregroup
(n = 30)

Postgroup
(n = 30)

p

1st hour 108.66 ± 30.48 46.66 ± 22.48˛,ˇ 64.00 ± 21.27˛ < 0.001
2st hour 148.66 ± 31.81 70.33 ± 32.00˛,ˇ 108.00 ± 31.77˛ < 0.001
4st hour 174.00 ± 36.44 97.66 ± 51.03˛,ı 146.66 ± 43.41� < 0.001
8st hour 207.33 ± 39.82 117.66 ± 61.90˛,ı 180.66 ± 62.25 < 0.001
16st hour 231.33 ± 43.21 137.66 ± 74.91˛,ı 211.33 ± 76.05 < 0.001
24st hour 265.33 ± 44.85 153.00 ± 93.03˛,ı 236.00 ± 91.18 < 0.001
Rescue analgesia (Y/N) 30/0 16/14a,b 25/5 aa < 0.001

Values are expressed mean ± standard deviation or numbers.
� p < 0.001 One Way ANOVA compared with Group C.
� p < 0.05 One Way ANOVA compared with Postgroup.
� p < 0.05 One Way ANOVA compared with Group C.
� p < 0.001 One Way ANOVA compared with Postgroup.
a p < 0.05 Chi-square test compared with Group C.
b p < 0.05 Chi-square test compared with group Postgroup.

Table 4 Comparison of incidence of side effects between Group C, Pregroup and Postgroup.

Group C
(n = 30)

Pregroup
(n = 30)

Postgroup
(n = 30)

p

Breathing depression 0 0 0 1.000a

Sedation/ Confusion 0 0 0 1.000a

Nausea (Y/N) 9 3 8 0.136a

Vomiting (Y/N) 14 3b 7b 0.005
Pruritis 2 1 2 0.809a
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Values are expressed as a number. Y, Yes; N, No.
a p > 0.05 Chi-square test between groups.
b p < 0.05 Chi-square test compared with Group C.

roups, there were no differences in adverse effects among
he groups (Table 4).

iscussion

his study showed that PECS block type-1 adminis-
ered preoperatively decreased VAS scores and opioid
onsumption following breast augmentation surgery. Admin-
stering the block postoperatively resulted in higher
AS scores in the first hour in the postoperative
eriod.

Various techniques, such as intravenous analgesics, tho-
acic epidural analgesia, thoracic paravertebral block,
ntercostal blockade, and PECS blocks, may be used for
ostoperative pain treatment following breast augmenta-
ion surgery.6---9,14 PECS block type-1 is commonly used under
S guidance because it is a superfascial block, easy to
dminister, and has relatively low complication rates. The
echanism of action of PECS block type-1 is related to the

eural anatomy of the chest wall, which contains three
roups of nerves.10 The medial pectoral and lateral pec-
oral nerves form the first group. Medial pectoral nerve
ises from the medial cord of the brachial plexus and
s composed of (C8---T1) and lateral pectoral nerve rises
rom the lateral cord of the brachial plexus and is com-

osed of (C5---C7). The medial pectoral nerves are localized
nder the Pmm, and the lateral pectoral nerves are located
etween the PMm and Pmm. These nerves innervate the
Mm and Pmm. The spinal nerves (T2---6) form the second

p
s
g

48
roup. These are localized between the intercostal mus-
les and support the chest wall via lateral and anterior
ranches. The final group contains the serratus anterior mus-
le. The latter is innervated by the long thoracic nerve
C5---7), and the latissimus dorsi muscle is innervated by
he thoracodorsal nerve. PECS block type-1 targets the first
euronal group.5 In breast augmentation surgery, dissec-
ion of the PMm and Pmm to facilitate the placement of
he subpectoral prosthesis may give rise to postoperative
ain.

Although opioids are commonly preferred for acute pain
anagement, ORAEs are a problem. Another disadvantage

f opioids is that they do not block the inflammatory
rocess.15,16 Thus, other analgesic methods, such as multi-
odal or regional anesthesia, are used for pain management
ith opioids. The aim of Multimodal Analgesia (MA) treat-
ent is to provide effective analgesia and reduce the

ncidence of ORAEs based on the additive or synergistic
ffects between different analgesics.17 Regional anesthesia
echniques can be used in conjunction with MA to decrease
RAEs. A number of previous studies pointed to the success
f PECS block for pain management after breast augmenta-
ion surgery.12,14 According to our results, PECS block type-1
ay be used effectively as part of MA following breast aug-
entation surgery.

According to previous research, PECS block did not affect

ostoperative nausea and vomiting rates.12,13 In the present
tudy, the incidence of vomiting was lower in the PECS block
roups as compared with that in the control group due to the
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educed use opioids. Cros et al. reported that PECS block
ype-1 did not provide analgesia.18 However, in their study,
xillary lymph node dissection was performed during the
urgery, in addition to a mastectomy. Due to the neuronal
upply of the chest wall,10 performing PECS block type-1
ay not provide analgesia following axillary dissection.5 The

esults of the present study support the idea that PECS block
ype-1 is an ideal analgesic technique following breast aug-
entation.
The aim of preemptive analgesia is to treat pain before

he beginning of a painful stimulus.19 Preemptive analgesia
s administered before tissue damage to prevent peripheral
nd central sensitization mechanisms.20 If pain transmission
s blocked before a surgical incision, postoperative hyperal-
esia can be prevented.21 In the present study, PECS block
ype-1 was performed preoperatively and postoperatively to
etermine the optimum timing of the nerve block. Accord-
ng to our results, opioid consumption, and pain scores in
he group in which the block was performed preoperatively
ere lower than those in the Postgroup. Furthermore, the
AS scores in the preoperative nerve block administration
roup were lower than those in the postop group 8 hours
fter surgery. These results support the hypothesis that
ecreasing the number of stimuli reaching the central ner-
ous system from the nociceptors via the administration of
ocal anesthetic agents preoperatively prevents the devel-
pment of pain.21 On the other hand, 1 hour after surgery,
he VAS scores in the group in which the nerve block was
dministered postoperatively were higher than those in the
roup in which it was administered preoperatively. A suffi-
ient time interval is required for local anesthetics to start
cting.21 Reduced pain scores in the early hours after surgery
nable earlier mobilization and ameliorate patient anxiety
ue to pain.

This study has some limitations. First, pain was evaluated
nly during the first 24 hours after surgery, and chronic pain,
hich may have long-term consequences, was not moni-

ored. Second, the studies involving administrated different
olumes and doses of local anesthetics may be performed.
hird, no sensory testing was performed to demonstrate the
lock. Further studies are needed.

onclusion

n summary, performing PECS block type-1 preoperatively
educed opioid consumption and provided low VAS scores in
atients underwent breast augmentation surgery.
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aper.
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