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INTRODUCTION
Breast cancer is the most frequent cancer in females, with 
2,088,849 estimated new cases and 626,679 deaths in 2018, 
worldwide [1]. Despite the relatively high survival rate, pa-
tients have to face complications linked to both cancer and 
cancer-therapy. The main complications are persistent 
pain after breast cancer treatment (PPBCT), breast cancer 
related lymphedema, and limitation of arm and shoulder 
movement. PPBCT is a relatively common post-surgical 

complication (25%-60%) [2] that causes a deterioration of 
quality of life [3] and increase in health expenditure [4].

The pectoral nerve block (PECS) II block is an interfas-
cial block proposed by Blanco et al. [5] that consists in 2 in-
jections of local anesthetic: the first one between the pec-
toralis minor muscle (Pmm) and pectoralis major muscle 
(PMM), and the second one between PMM and serratus 
muscle (SM). This block can provide good anesthesia for 
the breast and axilla region; however, it is usually unable 
to cover the parasternal branches of the intercostal nerves. 
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Background: Breast cancer is complicated by a high incidence of chronic postop-
erative pain (25%-60%). Regional anesthesia might play an important role in lower-
ing the incidence of chronic pain; however it is not known if the pectoral nerve block 
(PECS block), which is commonly used for breast surgery, is able to prevent this 
complication. Our main objective was therefore to detect any association between 
the PECS block and chronic pain at 3, 6, 9, and 12 months in patients undergoing 
breast surgery.
Methods: We conducted a prospective, monocentric, observational study. We en-
rolled 140 consecutive patients undergoing breast surgery and divided them in pa-
tients receiving a PECS block and general anesthesia (PECS group) and patients re-
ceiving only general anesthesia (GA group). Then we considered both intraoperative 
variables (intravenous opioids administration), postoperative data (pain suffered by 
the patients during the first 24 postoperative hours and the need for additional an-
algesic administration) and development and persistence of chronic pain (at 3, 6, 9, 
and 12 mo).
Results: The PECS group had a lower incidence of chronic pain at 3 months (14.9% 
vs. 31.8%, P = 0.039), needed less intraoperative opioids (fentanyl 1.61 μg/kg/hr 
vs. 3.3 μg/kg/hr, P < 0.001) and had less postoperative pain (3 vs. 4, P = 0.017).
Conclusions: The PECS block might play an important role in lowering incidence of 
chronic pain, but further studies are needed.
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The PECS II block has been proven to lower opioids con-
sumption and reduce pain scores in breast surgery [6], but 
it is still unknown if it could have any role in lowering the 
incidence of PPBCT.

Our main objective was to detect the efficacy of the 
PECS block in reducing chronic pain at 3, 6, 9, and 12 
months in patients undergoing breast surgery (mastec-
tomy or quadrantectomy). Our secondary objective was to 
evaluate the role of the PECS block in intraoperative opioid 
consumption and its postoperative analgesic effect evalu-
ated by both the mean and maximum pain experienced, 
expressed using the numerical rating scale (NRS) in the 
first 24 hours, and by the requirement of rescue analgesic 
therapy.

MATERIALS AND METHODS
1. Design

We conducted a prospective, monocentric, observational 
study. The study protocol was approved by the Institu-
tional Review Board of University Hospital of Padova (IRB 
No: 4355/AO/17) in April 2017 and registered on Clinicaltri-
als.gov (NCT03448913). The study was done in accordance 
with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards. 

2. Subjects and setting

Informed consent was obtained from all individual par-
ticipants scheduled for mastectomy or lateral quadrantec-
tomy aged 18 or older. Patients undergoing surgery on both 
breasts at the same time and patients undergoing medial 
quadrantectomy were excluded from the study.

3. Anesthesia

All patients were given a standardized general anesthetic as 
per local protocol. Anesthesia was induced with propofol 2 
mg/kg and fentanyl 2 μg/kg, after which a laryngeal mask of 
appropriate size was utilized, and the patients’ lungs were 
ventilated with a 40/60 oxygen/air mixture using a pres-
sure-regulated volume-control mode (FLOW-i anesthesia 
machine; MAQUET, Rastatt, Germany). The expiratory tidal 
volume was maintained at 8 mL/kg and 5 cmH2O PEEP, 
adjusting the respiratory rate to keep the end tidal carbon 
dioxide pressure (etCO2) at 35 to 40 mmHg. Anesthesia was 
maintained with propofol, fentanyl, and remifentanil to en-
sure a bispectral index value between 40 and 60.

All surgical operations were performed by the same 
surgeon and by 9 different anesthesiologists. Three anes-

thesiologists out of 9 were confident with PECS block and 
used it in their daily practice, 6 anesthesiologists were 
not confident with the technique and did not execute it in 
their normal practice. 

4. Block procedure

The PECS II block was executed in a standardized way as 
per local protocol. After disinfection, the block was ex-
ecuted as described by Blanco et al. [5] using 30 mL of le-
vobupivacaine 0.25% (10 mL between the Pmm and PMM, 
and 20 mL between the PMM and SM). The blocks were 
performed on the PECS group at least 20 minutes before 
skin incision.

5. Variables

We assessed anagraphic data for all the enrolled patients, 
such as age, weight (kg), height (cm), body mass index (kg/
cm2), and other comorbidities. We then collected intraop-
erative data such as the use of the PECS block and, eventu-
ally, the local anesthetic choice, concentration and volume 
(mL) used, the consumption of intravenous fentanyl (μg/
kg/hr), and the duration of the intervention (min). Post-
operatively, participants were evaluated using the NRS to 
record the highest and the average pain experienced dur-
ing the first 24 postoperative hours, as well as requests for 
rescue analgesics during the first 24 hours and the eventu-
al development and persistence of chronic pain. Chronic 
pain was defined as a non-pre-existing pain referred to the 
breast, axilla, or arm that develops after the surgical pro-
cedure, persisting at least 3 months after the intervention, 
and excluding other causes of pain [7]. 

The “chronic pain follow-up” has been executed by a 
telephonic questionnaire at 3, 6, 9, and 12 months, using 
a validated questionnaire [8] with some minor modifica-
tions. To determine the prevalence of chronic pain, yes 
or no questions were used. Regarding pain the women 
were asked to address 4 specific regions: a) the area of the 
breast (defined as either the affected breast or the area 
from which the breast was removed), b) the axilla, c) the 
arm, and d) the side of the body, rating pain severity and 
frequency in each region. To estimate the severity of pain, 
a NRS score from 0 to 10 was used in which 0 indicated 
no pain and 10 indicated the worst imaginable pain. Pain 
severity was defined as the highest pain score of the 4 re-
gional pain scores. Patients were excluded from the follow-
up if they did not develop any chronic pain (a) or when it 
been resolved (b) meaning an absence of referred pain for 
30 days or more before follow-up. 

To calculate the required sample size, we considered the 
47% chronic pain incidence after breast surgery [8], aiming 
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to show a 50% reduction of PPBCT incidence in the PECS 
group, compared with the receiving only general anesthe-
sia (GA) group. We used in the calculation a 1:2 enrollment 
ratio factor considering that only 3 anesthesiologists out of 
9 were confident with the PECS block. A group size of 126 
patients was calculated to detect the planned PPBCT re-
duction with a power of 80% and a significance level of 0.05. 
We expected a 10% patient drop off rate during follow-
up, and we therefore decided to enroll 140 patients in the 
study. The TREND (transparent reporting of evaluations 
with nonrandomized designs) statement [9] was followed 
while preparing this manuscript.

6. Statistical analysis

The normality of the distribution of quantitative char-
acteristics was analyzed using the Shapiro–Wilk test. 
Preoperative and postoperative variables were compared 
using the 2-tail Student’s t-test if the variable was normally 
distributed, or the Mann–Whitney U-test if it was non-nor-
mally distributed. Continuous variables are presented as 
mean ± standard deviation. For non-normally distributed 
variables, the values of median, first, and third interquar-
tiles are reported. Variables presented as percentages were 
compared between the 2 groups using the chi-square test 
or the Fisher exact test when appropriate. 

All statistical analyses were conducted using R version 
3.4.0 (2017-04-21). P values < 0.05 were considered statisti-
cally significant.

RESULTS
One hundred and forty patients undergoing breast sur-
gery (mastectomy or quadrantectomy) were enrolled from 
February 1, 2018 until July 15, 2018 (Fig. 1). One hundred 
thirty-seven patients were female (97.9%) and 3 patients 
were male (2.1%). Fifty-seven patients underwent mastec-
tomy (40.7%), while 83 underwent quadrantectomy (59.3%). 
Forty-nine patients (35.0%) received a PECS II block as a 
regional anesthesia technique (from now on “the PECS 
group”) while 91 patients (65.0%) received no regional 
anesthesia (from now on “the GA group”). Demographic 
characteristics and chronic pain predisposing factors are 
reported in Table 1. 

Intraoperative opioid consumption of both fentanyl and 
remifentanil was lower in the PECS group. In the surgical 
ward, as a hospital protocol, all patients received acet-
aminophen 1 g/8 hr and further analgesics if requested by 
the patient. At 24 postoperative hours, the NRS score was 
lower in the PECS group, both in worst pain experienced 
and in average pain. During the first 24 hours after the 
surgery the GA group requested rescue analgesics more 
frequently than the PECS group. Group and subgroups 
analysis for perioperative data are reported in Table 2.

Five patients (one from the PECS group and four from 
the GA group) never responded to the telephone question-
naire and for this reason they were excluded in the follow-
up. Twenty-seven patients in the GA group and 7 patients 
in the PECS group developed chronic pain at the 3 months 
follow-up (P = 0.039). Pain was located in the breast (85.71% 
PECS group, 62.96% GA group), arm (14.29% PECS group, 
22.22% GA group), and shoulder (0% PECS group, 14.82% 
GA group). The pain was defined as tingling (71.43% PECS 
group, 51.85% GA group), burning (28.57% PECS group, 
25.93% GA group), shooting (0% PECS group, 7.41% GA 
group), and stinging (0% PECS group, 14.81% GA group). 

Fig. 1. Study flowchart. PECS: pectoral nerve block.

Table 1. Demographic and Chronic Pain Predisposing Factors Data

Variable GA group PECS group P value

Age (yr) 61.3 ± 11.5 63.8 ± 12.1 0.243
Height (cm) 162.7 ± 6.1 164.7 ± 6.9 0.104
Weight (kg) 64 (58-75) 71 (62-80) 0.02*
BMI (kg/m2) 24.5 (22.0-28.2) 26.1 (23.1-29.8) 0.142
CTH (%) 27.5 14.3 0.883
RTH (%) 82.4 77.6 0.48
CPH (%) 27.5 30.6 0.695

Values are presented as mean ± standard deviation, median (range), or 
percent only.
GA group: patients receiving only general anesthesia, PECS group: pa-
tients receiving a pectoral nerve block and general anesthesia, BMI: 
body mass index, CTH: chemotherapy history, RTH: radiotherapy history, 
CPH: chronic pain history.
*Asterisk indicates a statistically significant (P < 0.05).
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Chronic pain lasted 6 months in 3 patients from the PECS 
group and in 14 patients from the GA group; at 9 months 
pain persisted in one patient from the PECS group and in 
five patients from the GA group and was reported at the 
one year follow-up in one patient from the PECS group and 
in four patients from the GA group. Subgroup analysis is 
reported in Table 3. There was no difference in pain inten-
sity at any time between the 2 groups (P > 0.05) or in any 
subgroup. 

DISCUSSION
The main finding of our study is an association between 
a lower incidence of chronic pain and PECS II at 3 months 
after breast surgery (31.8% in the GA group, 14.9% in the 
PECS group, P = 0.039). Patients receiving a PECS II block 
also had a lower incidence of chronic pain at other follow-
up checks, however these results were not statistically rel-
evant at 6, 9, and 12 months after surgery.

Regional anesthesia preventing chronic pain is not in-

novative for either breast surgery or other types of surgery. 
In a recent systematic review [10] a paravertebral block 
reduced chronic pain in patients undergoing breast sur-
gery (odds ratio, 0.61; 95% confidence interval, 0.39-0.97). 
This result is in accordance with the concept that a patient 
suffering lesser acute perioperative pain is more unlikely 
to develop chronic pain symptoms via spinal sensitization 
[11]. The reduction of chronic pain in breast surgery after a 
PECS II block is, though, unprecedented.

Continuous stimulation caused by preoperative and 
acute perioperative pain have been correlated with chron-
ic pain development in randomized controlled trials [10], 
for this reason an aggressive pain treatment in the periop-
erative period is of paramount importance [12].

In this frame regional anesthesia appears to be the ideal 
technique in breast surgery; in fact, regional anesthesia 
could provide profound and selective analgesia to surgery, 
avoiding the systemic collateral effects of opioids; more-
over, interfascial blocks such as the PECS block technique 
also permit avoidance of possible risks related to neuraxial 
and paravertebral techniques. However, evidence sup-
porting this idea is still limited: on one hand, trials show-
ing a benefit are small studies weakened by performance 
bias, as well as shortcomings in allocation concealment, 
considerable attrition and incomplete outcome data [10]; 
on the other hand, some well conducted randomized con-
trolled trials have showed no benefit from preoperative 
regional anesthesia on chronic pain development [13]. 

This study also confirms results from previous literature 
showing that the PECS block is able to reduce intraopera-
tive opioid consumption and perioperative pain in breast 

Table 2. Group and Subgroups Analysis for Perioperative Data

Variable GA group PECS group P value

Mastectomy (%) 38.5 44.9 0.459
Time (min)
   Total 80 (60-90) 70 (60-90) 0.08
   Mastectomy 90 (90-90) 90 (90-90) 0.764
   Quadrantectomy 60 (50-70) 60 (60-60) 0.825
Fentanyl (μg/kg/hr)
   Total 3.3 (2.2-4.4) 1.61 (1.21-2.31) < 0.001*
   Mastectomy 2.8 (2.1-5.5) 1.53 (1.20-2.2) < 0.001*
   Quadrantectomy 3.7 (3.0-4.6) 1.68 (1.31-2.34) < 0.001*
Remifentanil (μg/kg/min)
   Total 0.1 (0-0.1) 0 (0-0) < 0.001*
   Mastectomy 0.1 (0-0.1) 0 (0-0.0) < 0.001*
   Quadrantectomy 0 (0-0.1) 0 (0-0) < 0.001*
Mean NRS 
   Total 3 (1-4) 1 (0-3) 0.005*
   Mastectomy 4 (1-5) 1 (0.3-3) 0.02*
   Quadrantectomy 2 (1-3) 1 (0-3) 0.06
Max NRS 
   Total 4 (2-6) 3 (1-4) 0.017*
   Mastectomy 5 (3-8) 2 (0-3) 0.02*
   Quadrantectomy 3 (1-5) 2 (1-4) 0.12
Analg. Req. 
   Total (%) 37.4 14.3 0.006*
   Mastectomy (%) 48.6 27.3 0.166
   Quadrantectomy (%) 30.4 3.7 0.005

Values are presented as percent only or median (range).
GA group: patients receiving only general anesthesia, PECS group: pa-
tients receiving a pectoral nerve block and general anesthesia, NRS: 
numeric rating scale, Analg. Req.: request for analgesic during first post-
operative day.
*Asterisk indicates a statistically significant (P < 0.05).

Table 3. Postoperative Chronic Pain Incidence at 3, 6, 9, and 12 Months

Variable PECS group GA group P value

3 mo
   Total 14.9 31.8 0.039*
   Quadrantectomy 15.4 30.2 0.180
   Mastectomy 14.3 34.4 0.125
6 mo
   Total 6.4 16.5 0.151
   Quadrantectomy 3.9 15.1 0.258
   Mastectomy 9.5 18.8 0.455
9 mo
   Total 2.1 6.2 0.421
   Quadrantectomy 3.9 4.1 0.707
   Mastectomy 0 9.4 0.254
12 mo
   Total 2.1 4.7 0.654
   Quadrantectomy 3.9 1.9 0.552
   Mastectomy 0 9.4 0.268

Values are presented as percent only.
PECS group: patients receiving a pectoral nerve block and general anes-
thesia, GA group: patients receiving only general anesthesia.
*Asterisk indicates a statistically significant (P < 0.05).
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surgery.
Two studies have evaluated the efficacy of the PECS 

block in reducing perioperative opioid consumption 
and pain [14,15] compared to general anesthesia without 
blocks. Cros et al. [14] concluded that PECS II is superior to 
general anesthesia alone in providing analgesia in patients 
undergoing modified radical mastectomy. Bashandy and 
Abbas [15] concluded that PECS I is superior to general 
anesthesia alone in providing analgesia in patients under-
going radical mastectomy, but not in patients undergoing 
quadrantectomy. As for opioid consumption, our results 
confirm those from previous studies: patients undergoing 
breast surgery with a PECS II block required less opioids 
in perioperative periods than patients without a PECS II 
block.

Cros et al. [14] reported that pain was statistically sig-
nificantly different, although not clinically significant, for 
patients undergoing mastectomies or axillary clearance, 
while Bashandy and Abbas [15] reported lower visual ana-
log scale pain scores if a PECS block was executed. 

In our study we found that pain was lower in the PECS 
group than in the GA group, however we can hardly state 
that pain difference were clinically relevant using only 
the NRS score (a difference of 2 points on the NRS); nev-
ertheless, the percentage difference of requests for anal-
gesics between the 2 groups was clinically (23.07%) and 
was statistically significant, thus reinforcing the idea of 
a real clinical difference in pain between the 2 groups. 
The reduction of intraoperative opioid consumption in 
the PECS group confirms that this block is able to provide 
intraoperative analgesia. However, opioids, and specifi-
cally remifentanil, may play a role in acute opioid toler-
ance and in opioid-induced hyperalgesia by a mechanism 
that is still not clear [16]; this mechanism could raise some 
concerns about the role of opioid-induced hyperalgesia in 
the development of chronic pain in our patients. However, 
hyperalgesia is thought to be induced when remifentanil 
is administered at a dose at least 0.25 μg/kg/min for acute 
opioid tolerance and 0.2 μg/kg/min for opioid-induced hy-
peralgesia for a sustained period of time [16], while in our 
study patients have received low remifentanil doses for a 
relatively short duration of the surgical intervention (me-
dian dose 0 μg/kg/min for the PECS group and 0.05 μg/kg/
min for the GA group) making a link between remifentanil 
and chronic pain unlikely. 

Our study has some limitations that need to be dis-
cussed. The monocentric and observational nature of the 
study does not allow us to be conclusive about the relation-
ship between PPBCT and the PECS block. In our study we 
enrolled both mastectomy and quadrantectomy patients, 
however using 2 types of surgery could be misleading.

The different size of the 2 groups is a limitation of our 

study because we could not know the exact effect of the 
different weight on the results. Moreover, not all anesthe-
siologists performed the block, in fact only 3 anesthesiolo-
gists out of 9 were confident with the PECS block and used 
it in their daily activity, so we recognize this as a limitation 
of our study. We specifically asked our patients about pain 
sensations, however we could have also asked about par-
aesthesia, arm/shoulder swelling, phantom sensations or 
allodynia.

Moreover, the use of a single analgesic for postoperative 
pain would be more appropriate to compare the 2 groups. 

In conclusion, our study suggests that the PECS II block 
could be able to prevent chronic pain after breast surgery 
at 3 months after surgery. However, the specific design of 
the study and its limitations do not permit to us to be con-
clusive about this argument. For this reason, well designed 
randomized controlled studies are necessary to further 
investigate the relationship between chronic pain and the 
PECS II block in breast surgery.
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