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Background: Pectoralis nerve blocks (PECS) have been shown in numerous

studies to be a safe and e�ectivemethod to treat postoperative pain and reduce

postoperative opioid consumption after breast surgery. However, there are

few publications evaluating the PECS block e�ectiveness in conjunction with

multimodal analgesia (MMA) in outpatient breast surgery. This retrospective

study aims to evaluate the e�cacy of PECS’s blocks on perioperative pain

management and opioid consumption.

Methods: We conducted a retrospective study to assess the e�cacy of

preoperative PECS block in addition to preoperative MMA (oral acetaminophen

and/or gabapentin) in reducing opioid consumption in adult female subjects

undergoing outpatient elective breast surgery between 2015 and 2020. A

total of 228 subjects were included in the study and divided in two groups:

PECS block group (received PECS block + MMA) and control Group (received

only MMA). The primary outcome was to compare postoperative opioid

consumption between both groups. The secondary outcome was intergroup

comparisons of the following: postoperative nausea and vomiting (PONV),

incidence of rescue antiemetic medication, PACU non-opioid analgesic

medication required, length of PACU stay and the incidence of 30-day

postoperative complications between both groups.

Results: Two hundred and twenty-eight subjects (n = 228) were included

in the study. A total of 174 subjects were allocated in the control group

and 54 subjects were allocated in the PECS block group. Breast reduction
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and mastectomy/lumpectomy surgeries were the most commonly performed

procedures (48% and 28%, respectively). The total amount of perioperative

(intraoperative and PACU) MME was 27 [19, 38] in the control group and 28.5

[22, 38] in the PECS groups (p = 0.21). PACU opioid consumption was 14.3 [7,

24.5] MME for the control group and 17 [8, 23] MME (p = 0.732) for the PECS

group. Lastly, the mean overall incidence of postsurgical complications at 30

days was 3% (N = 5), being wound infection, the only complication observed

in the PECS groups (N = 2), and hematoma (N = 2) and wound dehiscence

(N = 1) in the control group.

Conclusion: PECS block combined with MMA may not reduce intraoperative

and/or PACU opioid consumption in patients undergoing outpatient elective

breast surgery.

KEYWORDS

nerve block, breast surgery, analgesics, opioid, PECS, regional anesthesia

Introduction

Breast surgery is one of the most common type of

surgery worldwide (1). Around 30–60% of patient undergoing

breast surgery reports moderate to severe acute pain and

up to 43% of them experience persistent postoperative pain

lasting 2–18 weeks, regardless of the surgical technique and/or

the use of multimodal analgesia (MMA) (1–12). Effective

management of acute postoperative pain has a significant

impact on patient’s immediate and long-term recovery and/or

quality of life (2, 3, 13). A poorly controlled perioperative pain

management strategy on this surgical population, may result

in delayed functional recovery, delayed post anesthesia care

unit (PACU) discharge and/or extended length of hospital stay

with subsequent financial burden (1). In addition, inadequate

postoperative pain management is recognized as one of the

most relevant risk factors for the development of chronic

postoperative breast pain (2, 3, 13).

Despite the implementation of novel surgical techniques and

MMA regimens, postoperative pain remains one of the main

perioperative concerns in patients undergoing breast surgeries

(12). Consequently, regional blocks (thoracic epidural and

paravertebral blocks) for breast surgery have been implemented

as “gold standard” analgesic techniques in the perioperative

settings despite their association to several adverse events (1, 12,

14, 15). These regional blocks have been associated with reduced

Abbreviations: PECS, pectoral nerve block; MMA, multimodal analgesia;

PACU, post-anesthesia care unit; MME, oral morphine milligram

equivalents; EMR, electronical medical records; PONV, postoperative

nausea and vomiting; MAC, minimum alveolar concentration; BMI, body

mass index; ASA, American Society of Anesthesiologists physical status;

LOS, length of stay; NSQIP, National Surgical Quality Improvement

Program; IV, Intravenous.

surgical stress response, perioperative opioid consumption, and

postoperative pain scores, which have had a significant impact

on other perioperative outcomes, such as postoperative nausea

and vomiting (PONV), pulmonary complications and PACU

length of stay (1, 14, 15). Numerous studies have been published

describing the effectiveness of Pectoralis nerves (PECS) blocks

on postoperative pain and postoperative opioid consumption

after cancer breast surgery (12, 16–28). However, there are few

published reports evaluating the PECS block’s effectiveness in

non-cancer related breast surgery (28–31). PECS block I was first

described in 2011 by Blanco et al. as an interfascial regional block

for breast surgery that administers local anesthetic at the level of

the third rib on the anterior chest wall between the pectoralis

major and pectoralis minor muscles, targeting the medial and

lateral pectoral nerves (15, 32). PECS II block involves the

injection technique used in PECS I and a second injection of

local anesthetic over the fourth rib on the anterior chest wall

in the fascial plane between the serratus anterior muscle and

pectoralis minor muscles, targeting the lateral branches of the

T2–6 intercostal nerves; this variation allows PECS II to have

an extended dermatome coverage anesthetizing the whole breast

and axilla (15, 21, 28, 33, 34). We summarized the characteristics

of PECS I and PECS II in Table 1.

Furthermore, for the last two decades there has been an

increasing emphasis on promoting the use of MMA, particularly

in the context of postoperative enhance recovery after surgery

(ERAS) protocols, reducing perioperative opioid consumption

and, subsequently, their side effects (35–37). The use of oral

gabapentinoids and acetaminophen alone or in conjunctionwith

regional anesthesia as part of MMA, has shown an adequate

reduction on pain scores and opioid consumption (38, 39).

Controversially, recent literature suggests that the reduction

of opioid consumption associated to the use of perioperative

gabapentinoids is not often clinically relevant (40).
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TABLE 1 Characteristics of PECS I and II blocks.

PECS Type Nerves blocked Muscular fascial planes

involved

Indications

PECS I Lateral pectoral nerve

Medial pectoral nerve

Pectoralis major muscle

Pectoralis minor muscle

Subpectoral prosthesis/breast expanders/implant

insertion

Subpectoral ICD or pacemaker insertion

Adjunct to paravertebral block following

mastectomy

PECS II Lateral pectoral nerve

Medial pectoral nerve

Lateral and anterior branch of T2–T6

spinal nerves

Antero-cutaneous branches of

intercostal nerves 3–6

Long thoracic nerve (C5–C7)

Thoracodorsal nerve (C6–C8)

Pectoralis major and minor

muscles

Serratus anterio

Axillary region: Teres major,

Subscapularis, Latissimus dorsi

Mastectomy with or without

reconstruction/subpectoral implant insertion

Wide local excision of breast.

Sentinel node biopsy.

Axillary clearance.

Submuscular breast prosthesis

Pacemakers and implantable cardiac defibrillators

Shoulder surgeries (involving armpit)

Arteriovenous fistula formation high up in the

arm/armpit

T, thoracic; C, cervical; ICD, internal cardioverter defibrillators.

Therefore, our study hypothesized that the use of a PECS

block in combination with MMA will reduce perioperative

opioid consumption in patients undergoing outpatient

elective breast surgery. Considering the limited evidence

on the use of PECS block in combination with MMA

on breast surgery, we conducted a retrospective chart

review to compare postoperative opioid consumption

(oral morphine milligram equivalents [MME]) in

subjects undergoing outpatient elective breast surgery

under general anesthesia, preoperative oral MMA (with

acetaminophen and/or gabapentin) and with or without

PECS block.

Methods

After full-board protocol review and approval (Protocol

#2019E0641) from our Institutional Review Board (IRB),

Office of Responsible Research Practices (ORRP)—The Ohio

State University, we conducted a retrospective, single-center,

observational, electronic medical record (EMR) review to

assess the efficacy of using preoperative PECS block in

addition to preoperative MMA with oral acetaminophen and/or

gabapentin to reduce perioperative opioid consumption in

adult female subjects undergoing outpatient elective breast

surgery under general anesthesia at The Ohio State Wexner

Medical Center (OSUWMC) between July 1, 2015 and June 26,

2020.

The decision of performing the PECS block prior to surgery

was at the surgeon’s and anesthesia care provider’s discretion.

Study population

The study included 228 female subjects, ≥18 years

of age who underwent outpatient elective breast surgery

and received preoperative MMA with oral acetaminophen

and/or gabapentin as preventive analgesia, with or without

PECS block. Subjects were excluded if they met any of

the following criteria: chronic use of opioids due to any

medical/surgical conditions, opioid consumption within

48 h prior to surgery, use of gabapentin within 30 days

prior to surgery, use of acetaminophen within 7 days

prior to surgery, pregnant women, subjects under legal

protection, prisoners, and subjects scheduled for non-

elective breast surgery. Eligible subjects were allocated into

one of two groups: PECS block Group (both, PECS and

MMA were administered) and control group (only MMA

was administered).

Clinical outcomes

The primary outcome was to compare MME in subjects

who underwent outpatient elective breast surgery and

received oral MMA with or without the use of preoperative

PECS block. Secondary outcomes included the length

of surgery, length of anesthesia, and length of PACU

stay, incidence of PONV, rescue antiemetic medication

requirements, amount of non-opioid analgesic medication

required during surgery and PACU, and incidence of 30-day

postoperative complications.
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Anesthesia/analgesia technique

Preoperative MMA with oral acetaminophen 975mg and/or

gabapentin 600mg as preventive analgesia was given within 2 h

prior to surgery. The anesthesia technique followed institutional

recommended guidelines. Induction was conducted with

intravenous (IV) fentanyl 1.5–2.5 µg/kg and lidocaine 40–

100mg, followed by IV propofol 2.0–2.5 milligrams per

kilo (mg/kg) as a hypnotic agent and IV rocuronium 0.6–

1.0 mg/kg for the neuromuscular blockade to facilitate

endotracheal intubation. Anesthesia maintenance was achieved

with sevoflurane in a 45/55% oxygen/air mixture to attain

and average minimum alveolar concentration (MAC) of 1

throughout the intraoperative period. Intraoperative opioids

included intravenous fentanyl and hydromorphone, while oral

oxycodone was prescribed after PACU/hospital discharge.

PECS block technique

The ultrasound-guided PECS block was performed

following institutional recommended guidelines, immediately

after anesthesia induction. A local anesthetic infiltration

was performed at the levels of 3rd and 4th ribs, along the

mid-axillary line from each side. PECS I was performed by

introducing the needle in plane from medial to lateral and

injecting 20–30ml of 0.5% ropivacaine in the interfascial plane

between pectoralis minor and pectoralis major muscles form

each side. PECS II blocks consisted of the same steps as PECS I

block, but with the bilateral infiltration of the local anesthetic

between the pectoralis minor and serratus anterior muscles.

Statistical analysis

Patient demographic and clinical characteristics were

summarized for the two study groups using descriptive statistics.

Comparisons between the control and PECS block groups

included baseline demographics, pre-operative/intra-operative

medications, surgery types, postoperative opioid consumption,

and patient outcomes. Categorical variables were compared

between groups using either a Chi-square test or a Fisher’s Exact

test, and continuous variables were compared using either a two-

sample t-test or a Wilcoxon Rank Sum test. Linear regression

analysis was also used to assess the association of overall opioid

consumption between both groups, adjusted by length of surgery

and type of procedure. Secondary objectives (time to first

opioid dose, incidence of PONV, total PACU stay length) were

compared between the two groups using either a Chi-square test,

Fisher’s Exact test, two-sample t-test, or a Wilcoxon Rank Sum

test, where appropriate. All data analyses were performed using

SAS 9.4 (SAS Institute Inc., Cary, NC) or Stata 14 (StataCorp

LLC, College Station, TX).

Results

Study participants and clinical
characteristics

A total of 685 subjects that underwent outpatient elective

breast surgery under general anesthesia at The Ohio State

Wexner Medical Center (OSUWMC) between July 1, 2015

and June 26, 2020 were screened to confirm eligibility criteria.

Consequently, a total of 457 subjects were excluded due age

<18 years, pregnant women, prisoners, subjects who underwent

other type of surgical procedures, patient that did not receive

any type of MMA and subjects who relevant information was

missing. Therefore, a total of 228 eligible subjects were included

in the study for statistical analysis. Fifty-four (n = 54) subjects

were allocated into the PECS group and 174 subjects were

allocated in the control group (Figure 1).

Demographics and surgical variables are summarized in

Table 2. The average age of subjects was 48 ± 15.1 years old,

with subjects in the control group slightly older in age than in

the PECS group [50.4± 14.2 versus (vs.) 40.3± 15.7; p< 0.001].

The groups were comparable with respect to body mass index

(BMI) (30 [6.2]). The PECS group had fewer American Society

of Anesthesiology physical status (ASA) classification of 3 (9.3

vs. 27.6%; p= 0.001) and more ASA 1 classification of 1 (33.3 vs.

14.3%; p = 0.001) when compared with the control group. ASA

classification of two subjects was similar in both groups.

Regarding the preoperativeMMA administration, 140 (80%)

subjects in the control group and 49 subjects (89%) in the

PECS group received a combination of acetaminophen and

gabapentin (p = 0.155); the remaining subjects in each group

received either acetaminophen or gabapentin alone. The median

dose of acetaminophen and gabapentin for all subjects was 975

[650–975] mg. and 600 [300–900] mg, respectively.

In the PECS group, the PECS II technique was the most used

among subjects compared to PECS I (79.6 vs. 9.3%, respectively,

p < 0.001). Moreover, a bilateral PECS block was performed in

most subjects with only 5% of the PECS II group subjects having

a unilateral PECS block.

Among the PECS group, the most common surgeries

performed were breast reduction (78%), mastopexy (9%), and

breast augmentation (4%). On the other hand, the most

common surgeries performed on the control group were breast

reduction (39%), mastectomy/lumpectomy (34%) and breast

reconstruction (10%).

The median length of surgery time was significantly

prolonged in the PECS group in comparison with the

control group (153 [128–182] min and 125 [77–168]

min, p < 0.001). Consequently, the median duration

of anesthesia was also longer in the PECS group when

compared with the control group (190 [53–293] min

and 163 [34–717] min, p = 0.04). Lastly, the median

length of PACU stay was similar between the control and
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FIGURE 1

CONSORT flow diagram for subjects included in the study. N, number of participants; MMA, multimodal analgesia.

PECS groups (146 [125–186] min vs. 141 [122–168], p:

0.501; respectively).

Primary outcome

Intraoperative median MME was similar in both groups

with a median value of 27 (19–38) mg in the control group

and 28.5 (22–38) mg in the PECS group (p = 0.21). No

significant differences between both groups were observed for

PACU opioid consumption (14.3 [7–24.5] mg in the control

group and 17 [8–23] mg in the PECS group; p= 0.732). Overall,

there were not significant differences for opioid consumption

during the entire perioperative period (i.e., intraoperative and

PACU) between groups, (43.5 [31–61] mg in the control

group and 45.5 [38–58.3] mg in the PECS group; p = 0.284)

(Table 3).

Lastly, an additional linear regression analysis was

conducted to assess the association of overall opioid

consumption between both groups, adjusted by length of

surgery and type of procedure. This analysis showed no

differences between groups. Table 4 summarizes the adjusted

OR, 95% CI, and associated p-values.

Secondary outcomes

There were a few differences on the use of intraoperative

medications (Table 2). The use of intraoperative ketorolac (IV

30mg) and dexamethasone (IV 8mg) were significantly higher

in the PECS group than in the control group (19 vs. 8%; p =

0.029 and 98 vs. 88%; p= 0.032, respectively).

The overall incidence of PONV in PACU was 18% and was

slightly higher in the PECS group compared to the control group
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TABLE 2 Demographics and clinical variables.

Variables Control (N = 174) PECS Block (N = 54) Total (N = 228) P-value

Age, years, mean (SD) 50.4 (14.2) 40.3 (15.7) 48 (15.1) <0.001

Weight, kg, mean (SD) 80.2 (17.5) 80.2 (15) 80.2 (16.9) 0.996

Height, meters, mean (SD) 1.6 (0.1) 1.6 (0.1) 1.6 (0.1) 0.219

BMI, kg/m2 , mean (SD) 29.9 (6.5) 30.3 (5.4) 30 (6.2) 0.652

ASA physical status, N (%) 0.001

I 25 (14.3%) 18 (33.3%) 43 (18.9%)

II 101 (58%) 31 (57.4%) 123 (53.9%)

III 48 (28%) 5 (9%) 53 (23%)

History of PONV or motion sickness, N (%) 42 (24%) 9 (17%) 51 (22%) 0.25

MMA pre-op with gabapentin alone, N (%) 3 (1.7%) 1 (1.9%) 4 (1.8%) 0.132

MMA pre-op with acetaminophen alone, N (%) 31 (17.8%) 5 (9.3%) 36 (15.8%) 0.95

MMA pre-op gabapentin+ acetaminophen, N (%) 140 (80%) 48 (89%) 188 (82%) 0.155

MMA pre-op gabapentin dose, mg, median (IQR) 600 [300, 900] 600 [300, 900] 600 [300, 900] 0.132

MMA pre-op acetaminophen dose, mg, median (IQR) 650 [650, 975] 975 [650, 975] 975 [650, 975] 0.95

Intraoperative intravenous medication

Dexamethasone, N (%) 153 (88%) 53 (98%) 206 (90%) 0.032

Dexamethasone, mg, median (IQR) 8 (4, 8) 8 (4, 8) 8 (4, 8) 0.859

Ondansetron, N (%) 166 (95%) 53 (98%) 219 (96%) 0.69

Ondansetron, mg, median (IQR) 4 (4, 4) 4 (4, 4) 4 (4, 4) 0.599

Ketamine, N (%) 18 (10%) 7 (13%) 25 (11%) 0.56

Ketamine, mg, median (IQR) 30 [30, 50] 50 [30, 50] 40 [30, 50] 0.824

Fentanyl, N (%) 170 (98%) 53 (98%) 223 (98%) 0.341

Fentanyl, ucg, median (IQR) 125 [100, 200] 150 [100, 200] 125 [100, 200] 0.341

Hydromorphone, N (%) 66 (38%) 27 (50%) 93 (41%) 0.115

Hydromorphone, ucg, median (IQR) 1 [1, 2] 1 [1, 2] 1 [1, 2] 0.202

Ketorolac, N (%) 14 (8%) 10 (19%) 24 (11%) 0.029

Ketorolac, mg, median (IQR) 30 [30, 30] 30 [30, 30] 30 [30, 30] 0.074

Pectoral nerves (PECS) block type, N (%)

PECS I bilateral 5 (9.3%)

PECS II bilateral 38 (70.4%)

PECS II unilateral 5 (9.3%)

PECS (unknown type)—bilateral 6 (11.1%)

Type of surgery

Breast reduction, N (%) 67 (39%) 42 (78%) 109 (48%) <0.001

Mastectomy/lumpectomy, N (%) 60 (34%) 3 (6%) 63 (28%)

Mastopexy, N (%) 14 (8%) 5 (9%) 19 (8%)

Breast augmentation, N (%) 16 (9%) 2 (4%) 18 (8%)

Breast reconstruction, N (%) 17 (10%) 2 (4%) 19 (8%)

Length of surgery, min, mean (SD) 125 [77, 168] 153 [128, 182] 132 [93, 174.5] 0.001

Length of anesthesia, min, mean (SD) 163 [110, 211] 190 [164, 231] 175 [127, 221.5] 0.004

Length of PACU stay, min, mean (SD) 146 [125, 186] 141 [122, 168] 144 [124, 184.5] 0.501

N, number; SD, standard deviation; PECS, pectoralis nerve block; BMI, body index mass; ASA, American Society of Anesthesiology physical status classification; PONV, postoperative

nausea and vomiting; mg, milligram; IQR, interquartile range; ucg, microgram; PACU, Post-Anesthesia Care Unit; min, minutes; ucg, microgram; kg, kilogram; kg/m2, Kilogram-Meter

Squared. Bold values indicate statistically significant results.

(17 and 22%, respectively; p = 0.41). PONV rescue medication

was required in 19.3% of subjects who experienced PONV.

Ondansetron was used in 14% of these subjects as a PONV

rescue medication, whereas haloperidol was administered in the

remaining 5% with no statistical differences between groups

(Table 5). Lastly, the mean overall incidence of postsurgical
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TABLE 3 Perioperative opioid consumption.

Variables Control (N = 174) PECS block (N = 54) Total (N = 228) P-value

Intraoperative opioid consumption, oral morphine mg, mean (SD) 27 [19, 38] 28.5 [22, 38] 27 [19, 38] 0.21

PACU opioid consumption, oral morphine mg, mean (SD) 14.3 [7, 24.5] 17 [8, 23] 15 [8, 23.8] 0.732

Overall opioid consumption, oral morphine mg, mean (SD) 43.5 [31, 61] 45.5 [38, 58.3] 45.5 [33, 60.5] 0.284

N, number; PECS, pectoralis nerve block; SD, standard deviation; mg, milligram.

TABLE 4 Logistic regression analysis of overall opioid consumption adjusted by surgery length or surgery type.

Variable Level Control (n = 131) PECS block (n = 45) P-value

Overall opioid consumption, MME Mean (SD) 45.0 (2.9) 46.7 (4.0) 0.601

N, number; SD, standard deviation; PECS, pectoralis nerve block; MME, oral morphine milligrams equivalents.

complications at 30 days was very low (5 [3%]), with wound

infection as the only complication observed in the PECS groups

(N = 2), and hematoma (N = 2) and wound dehiscence (N = 1)

in the control group (Table 5).

Discussion

The results obtained in our study showed that the

use of PECS as a strategy for postoperative analgesia after

breast surgery did not decrease the perioperative opioid

consumption when compared with the use of opioid-free

MMA alone (acetaminophen/gabapentin/ketorolac). There

were no significant differences in opioid consumption between

groups during the intraoperative period, the PACU stay or

the overall in-hospital perioperative period. In addition,

when adjusted, overall opioid consumption by surgery

length and type, there were no inter-group substantial

differences either.

The results of our study differ slightly from some recently

published evidence showing the efficacy of PECS block on

reducing perioperative opioid use in subjects undergoing breast

surgery. The vast majority of prospective and retrospective

studies, systematic reviews, and meta-analysis published in

recent years have shown that the combination of general

anesthesia and PECS blocks reduces the severity of postoperative

pain and perioperative opioid consumption, and positively

impact other postoperative outcomes such as PONV and the

length of hospital stay when compared to MMA strategies

without loco-regional anesthesia techniques (16–19, 21–26, 30,

31, 41–45). Therefore, the addition of PECS blocks to general

anesthesia may provide adequate postoperative analgesia and

substantially reduce perioperative opioid consumption (17, 18,

24, 27, 30, 42, 43, 46).

A retrospective study by Morioka et al. in subjects

who underwent breast cancer surgery under anesthesia with

either total intravenous anesthesia (TIVA) + PECS or TIVA

without PECS, showed a substantial reduction in the use

of intraoperative remifentanil in the TIVA + PECS group

compared with the group that received TIVA alone (TIVA:

10.9 ± 2.9 µg/kg/h; TIVA + PECS: 7.3 ± 3.3 µg/kg/h;

p < 0.001) (27). However, the authors found no differences

between groups in regard to the requirement of postoperative

supplemental analgesia (TIVA: 24.3% [9/36]; TIVA + PECS:

17.1% [6/35]; p = 0.32) and the incidence of PONV (TIVA:

16.7% [6/36]; TIVA + PECS: 11.4% [4/35]; p = 0.39) (27).

Kim et al. retrospectively studied the perioperative opioid

consumption in 80 subjects who underwent breast conservative

surgery plus sentinel lymph node biopsy. Forty subjects

(N = 40) were allocated in the control group (balanced

anesthesia) and 40 in the PECS II group (balanced anesthesia

+ PECS II) (42). The authors reported a reduced opioid

consumption during the first 24 postoperative hours in the

PECS II group when compared to the control group (43.8 ±

28.5 g vs. 77.0 ± 41.9 g; p < 0.001). However, the intergroup

incidence of rescue analgesia was equivalent during the same

period (42).

A recent single center, randomized control trial (RCT)

compared the efficacy of PECS I block, local anesthetic

wound infusion (LA infusion), or the combination of both

for pain management after breast cancer surgery during a

24-h postoperative period (18). The results of the study

showed that the combination of PECS + LA infusion was

more effective than LA infusion alone or PECS alone to

control postoperative pain (mean [(SD) 71 (34) vs. 58 (41)

vs. 23 (20), respectively; p = 0.002]). Moreover, the PECS

+ LA combination was associated with a decreased opioid

consumption in the first 24 h after surgery (18). Similarly,

Altiparmak et al. studied the efficacy of PECS vs. erector

spinae plane (ESP) block in terms of postoperative opioid

(tramadol) consumption and pain levels measured by numerical

rating scale (NRS). Postoperative consumption of tramadol

was significantly lower in the PECS group (132.78 ± 22.44mg

in PECS group vs. 196 ± 27.03mg in ESP group; p =
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TABLE 5 Postoperative outcomes.

Variables Control (N = 174) PECS block (N = 54) Total (N = 228) P-value

PONV

PONV incidence, N (%) 30 (17%) 12 (22%) 42 (18%) 0.41

PONV rescue medication, N (%) 30 (17%) 12 (22%) 42 (18%) 0.41

PONV rescue, N (%) 32 (18.4%) 12 (22%) 44 (19.3%) 0.41

Rescue with Promethazine, N (%) 1 (1%) 0 (0%) 1 (0%) 0.577

Rescue with Ondansetron, N (%) 28 (16%) 4 (7%) 32 (14%) 0.109

Rescue with Haloperidol, N (%) 3 (2%) 8 (15%) 11 (5%) <0.001

Ondansetron dose, mg, Median (IQR) 4 [4, 4] 4 [4, 4] 4 [4, 4] 0.712

Haloperidol dose, mg, median (IQR) 1 [1, 1] 1 [1, 1] 1 [1, 1] 0.999

Postoperative complication (30 days)

Wound infection, N (%) 0 2 (100%) 2 (29%) 0.2

Wound dehiscence, N (%) 1 (20%) 0 1 (14%) NA

Hematoma, N (%) 2 (40%) 0 2 (29%) NA

N, number; %, percentage; PECS, pectoralis nerve block; PONV, postoperative nausea and vomiting; mg, milligram. Bold values indicate statistically significant results.

0.001) as well as NRS scores after 30min and up to 24

h (43).

A recently published RCT by Choi et al. analyzed 39 subjects

undergoing breast surgery under TIVA (propofol-remifentanil).

Subjects were randomized to receive either TIVA + PECS II

block with ropivacaine 0.5% (PECS group; n = 20) or TIVA

alone (control group; n =18) (17). The authors concluded that

not only the total remifentanil infused dose was much lower in

the PECS group than in the control group (6.8 ± 2.2 µg/kg/h

vs. 10.1± 3.7 µg/kg/h; P = 0.001), but also the rescue analgesic

requirements in the PACU were lower in the PECS group (17).

Karaca et al. recently studied the impact of PECS block in 54

subjects undergoing breast augmentation surgery. In this study,

PECS block was performed in 27 subjects after general anesthesia

induction (group P) while 27 subjects were the control group

(group C) (30). Both groups received postoperative analgesia

with patient-controlled analgesia (PCA)-fentanyl for up to 24 h

after surgery. Fentanyl total doses, incidence of PONV, and

PACU and hospital length of stay were analyzed. Authors

reported that 24-h fentanyl consumption was significantly

reduced in Group P when compared to Group C (378.7 ±

54.0mg and 115.7± 98.1mg, respectively: p< 0.001). Moreover,

significant reductions were observed in pain levels (visual analog

scale or VAS score), PONV incidence, and hospital LOS in

Group P in comparison with Group C (30). A meta-analysis

performed by Zhao et al. compared the effectiveness of general

anesthesia + PECS II block (experimental group) vs. general

anesthesia (GA) + sham block (control group) on intra- and

postoperative opioid consumption (sufentanil, fentanyl, and

remifentanil), incidence of PONV, postoperative pain scores up

to 24-h, and requirements of opioids and non-opioids analgesic

rescue medications (45). Compared to the GA group, the

use of PECS block effectively reduced the intraoperative and

postoperative use of opioids, the incidence of PONV, the need

for postoperative rescue analgesia, and pain scores within 0–

6 h after surgery. Nevertheless, a subgroup analysis showed no

significant reduction on perioperative opioid consumption after

a PECS II block (45). Lastly, a recent meta-analysis conducted by

Hussain et al. evaluated the analgesic effectiveness of PECS II vs.

control vs. paravertebral block in breast cancer surgery settings

(28). The study analyzed the data from 14 RCT that included

887 subjects and concluded that PECS II reduced at least 30mg

of morphine consumption and in-rest pain during the first 24 h

following breast cancer surgery when compared with the control

group (28). In addition, there were not significant differences

in all outcomes between the use of PECS and paravertebral

block (28).

Conversely, some authors have reported similar results to

our study, in which the use of PECS block did not significantly

reduce perioperative opioid use when compared to MMA

alone (29, 47, 48). A dual-centered, placebo-controlled RCT

performed by Cros et al. in 128 subjects to evaluate the

efficacy of ultrasound- guided PECS I vs. placebo in managing

pain after unilateral cancer breast surgery, showed that there

was no significant intergroup differences in intraoperative

sufentanil consumption (20.0 [15.0–20.0] µg vs. 20.0 [15.0–

25.0] µg, respectively; p = 0.8536) (47). Likewise, there were

no statistical differences in PACU morphine consumption (1.5

[0.0–6.0] mg vs. 3.0 [0.0–6.0] mg; p = 0.20) and up to 24-

h postoperatively (47). In a double-blinded, placebo-controlled

prospective study conducted by Lanier et al. 47 subjects

undergoing tissue expander/implant breast reconstruction were

randomly allocated to either intraoperative PECS block with

bupivacaine 0.25%, or a sham nerve block (control group)

with normal saline (29). No statistical differences were reported

between both groups in pain level, opioid consumption (8 vs.

Frontiers inMedicine 08 frontiersin.org

https://doi.org/10.3389/fmed.2022.975080
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Uribe et al. 10.3389/fmed.2022.975080

17 MME; p = 0.26), quality of recovery, and antiemetic rescue

medication during PACU stay and during hospitalization (92 vs.

114; p= 0.31) (29).

The overall incidence of PONV in our study population

was 18%, with a slightly higher incidence in the PECS group

than in the control group (22 vs. 17%, respectively; p =

0.410). No subjects experienced delayed hospital discharge,

remained in the hospital after surgery due to PONV or were

admitted after discharge due to delayed PONV (DPONV). The

overall and between-group incidence of PONV in this study

is lower than the prevalence reported in recent literature for

ambulatory surgery (49, 50) and specifically for breast surgery

(35, 45, 51, 52). The fact that opioid consumption in our

study was comparable between groups most likely did not

allow for a significant inter-group difference in PONV. Several

clinical studies and meta-analysis showing a significant impact

of PECS blocks on opioid consumption have reported a marked

reduction in PONV frequency when compared with control

groups or with MMA regimens without peripheral nerve block

(19, 26, 28, 30, 31, 45, 48).

The prevalence rate of 30-day surgical complications was

3%, with no significant between-groups difference (3 vs. 4%).

Hematoma (0.88%) and wound infection (0.88%) were the most

common complications observed in that timeframe. In 2007, El-

Tamer et al., using the database of The National Surgical Quality

Improvement Program Patient Safety in Surgery (NSQIP),

reported that the most common 30-day complication after

breast cancer surgery was wound infection (4.34%) (53). A later

study by Qin et al., also examining the data collected from

NSQIP, reported the overall incidence of complications after

breast cancer surgery was 5.4% (54). More recently, Spataro

et al., conducted a retrospective study from a secondary data

repository which included a sample of 513,423 subjects and

reported a 1.6% incidence of complications after ambulatory

breast augmentation surgery (55).

Recent published evidence have questioned the benefits

of using gabapentinoids in postoperative pain management

regimens due to the high incidence of adverse effects such as

sedation, dizziness, and visual disturbances that impede early

mobilization and delay recovery; in addition, opioid-sparing

effects of gabapentinoids have resulted clinically insignificant

(40, 56–61). In addition, a few meta-analysis have been

recently conducted to assess the effect of gabapentinoid in

postoperative pain. Chaparro et al. conducted a Cochrane

systematic review assessing trials that use perioperative

gabapentin and ketamine in patients undergoing orthopedic

and cardiac surgeries (59). The study suggested that the use

of gabapentin did not significantly reduce postoperative pain

when compared to placebo at 3 and 6 months and ketamine

significantly reduced the incidence of chronic pain after

surgery (59). Another meta-analysis conducted by Clarke et

al. assessed the effect of perioperative use of gabapentinoids

across different postoperative timepoints and concluded

that its use could reduce the incidence of chronic pain (60).

Lastly, another meta-analysis assessed acute and chronic pain

in patients receiving preoperative pregabalin or gabapentin

undergoing breast cancer surgery (61). The study concluded

that gabapentin and pregabalin reduced opioid consumption in

PACU, gabapentin reduces postoperative pain during the first

24 h after surgery and neither drug had an effect on reducing

chronic postoperative pain (61).

We are aware of some limitations in our study that could

increase the risk of bias in our results. First, due to the

intrinsic limitation of a retrospective study, the small sample

size, and the inability to collect opioid consumption for 24 h,

limited our study to investigate an extended postoperative

opioid consumption outcome that could provide us a better

understanding of the analgesic needs and postoperative acute

or chronic pain for this outpatient population. Second, most

of study population received preoperative acetaminophen and

gabapentin (82%) and intraoperative dexamethasone (90%)

as part of the MMA regimen, and a few subjects (11%)

received intraoperative ketorolac. Consequently, the doses of

MMA regimen were not consistent among subjects because

clinicians guided their clinical postoperative pain management

according to institutional clinical guidelines, pre-existing

medical conditions and/or their own or personalized clinical

discretions could also play a role in this variability. Third,

an important factor that could have influenced the slightly

higher intraoperative opioid requirements in the PECs group

is the longer duration of surgical procedures in the PECS block

group when compared to the control group. Fourth, a potential

human error during data collection and/or data transferring,

as well as some inconsistencies among medical records may

have occurred. Fifth, the recent implementation (2018) of PECS

block use at our institution contributed to the uneven number of

subjects analyzed on each group. Sixth, due to the retrospective

research methodology of the study, we were not able to collect

pain scores after surgery because the data was inconsistent on the

number and time of pain scores assessed after surgery. Seventh,

the inclusion of different breast procedures, mainly breast

reduction andmastectomy/lumpectomy, with various degrees of

invasiveness might reflect different trajectories of postoperative

pain and opioid consumption might interfered the outcomes of

this study. Finally, other factors that were not within the scope

of our analysis, such as subjects’ comorbidities, concomitant

medication and/or pharmacodynamic considerations may had

impact our outcomes.

Conclusions

Despite the fact that intraoperative peripheral nerve blocks

are commonly used as an adjunct safe approach for pain

management, our results suggest that the use of PECS block

combined with MMA may not reduce intraoperative and/or
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PACU opioid consumption in subjects undergoing outpatient

elective breast surgery.

Data availability statement

The data analyzed in this study is subject to the following

licenses/restrictions: Available upon request. Requests to access

these datasets should be directed to alberto.uribe@osumc.edu.

Ethics statement

The studies involving human participants were reviewed

and approved by Office of Responsible Research Practices

(ORRP)—The Ohio State University. Written informed consent

for participation was not required for this study in accordance

with the national legislation and the institutional requirements.

Author contributions

Conceptualization: AU, TW, MP, RS, SP, and JH. Data

curation and investigation: AU, ME-V, LP, JP, JF-D, and JH.

Formal analysis: AU, JF-D, andMP.Methodology and resources:

AU and JH. Project administration: AU, ME-V, JF-D, and JH.

Supervision: AU, TW, and JH. Validation: AU, TW, ME-V, LP,

JP, and JH. Visualization: AU, ME-V, LP, JP, and JH. Writing

original draft and writing review and editing: AU, TW, ME-V,

LP, JP, JF-D, MP, RS, SP, and JH. All authors contributed to the

article and approved the submitted version.

Acknowledgments

The authors gratefully acknowledge Alexander Waldron,

Melanie Muñoz, Sarah Kozik, and Jillian Tishko for their editing

collaboration (they provided authorization to be named on

this publication).

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

References

1. Leong R, Tan E, Wong S, Tan K, Liu C. Efficacy of erector spinae plane block
for analgesia in breast surgery: a systematic review and meta-analysis. Anaesthesia.
(2021) 76:404–13. doi: 10.1111/anae.15164

2. Roth RS Qi J, Hamill JB, Kim HM, Ballard TN, Pusic AL, et
al. Is chronic postsurgical pain surgery-induced? A study of persistent
postoperative pain following breast reconstruction. The Breast. (2018) 37:119–
25. doi: 10.1016/j.breast.2017.11.001

3. Urits I, Lavin C, Patel M, Maganty N, Jacobson X, Ngo AL, et al. Chronic pain
following cosmetic breast surgery: a comprehensive review. Pain Therapy. (2020)
9:71–82. doi: 10.1007/s40122-020-00150-y

4. Gärtner R, Jensen M-B, Nielsen J, Ewertz M, Kroman N, Kehlet H. Prevalence
of and factors associated with persistent pain following breast cancer surgery.
JAMA. (2009) 302:1985–92. doi: 10.1001/jama.2009.1568

5. Kehlet H, Jensen TS, Woolf CJ. Persistent postsurgical pain: risk
factors and prevention. Lancet. (2006) 367:1618–25. doi: 10.1016/S0140-6736(06)
68700-X

6. Jung BF, Ahrendt GM, Oaklander AL, Dworkin RH. Neuropathic
pain following breast cancer surgery: proposed classification and
research update. Pain. (2003) 104:1–13. doi: 10.1016/S0304-3959(03)
00241-0

7. Macdonald L, Bruce J, Scott NW, Smith WCS, Chambers W. Long-term
follow-up of breast cancer survivors with post-mastectomy pain syndrome. Br J
Cancer. (2005) 92:225–30. doi: 10.1038/sj.bjc.6602304

8. Saporito A, Aguirre J, Borgeat A, Perren A, Anselmi L, Poggi R, et al.
Persistent postdischarge pain and chronic postoperative pain after breast cancer
surgery under general anesthesia and single-shot paravertebral block: incidence,
characteristics and impact on quality of life and healthcare costs. J Pain Res. (2019)
12:1193. doi: 10.2147/JPR.S195702

9. Mejdahl MK, Andersen KG, Gärtner R, Kroman N, Kehlet H. Persistent pain
and sensory disturbances after treatment for breast cancer: six year nationwide
follow-up study. BMJ. (2013) 346:f1865. doi: 10.1136/bmj.f1865

10. Wallace MS, Wallace AM, Lee J, Dobke MK. Pain after

breast surgery: a survey of 282 women. PAIN
R©
. (1996) 66:195–

205. doi: 10.1016/0304-3959(96)03064-3

11. Fecho K, Miller NR, Merritt SA, Klauber-DeMore N, Hultman CS, Blau WS.
Acute and persistent postoperative pain after breast surgery. Pain Med. (2009)
10:708–15. doi: 10.1111/j.1526-4637.2009.00611.x

12. Kurien RK, Salins SR, Jacob PM, Thomas K. Utility of pecs
block for perioperative opioid-sparing analgesia in cancer-related breast
surgery: a randomized controlled trial. Indian J Surg Oncol. (2021)
12:1–9. doi: 10.1007/s13193-021-01382-w

13. Andersen KG, Duriaud HM, Jensen HE, Kroman N, Kehlet H. Predictive
factors for the development of persistent pain after breast cancer surgery. Pain.
(2015) 156:2413–22. doi: 10.1097/j.pain.0000000000000298

14. Ardon AE, George JE, Gupta K, O’Rourke MJ, Seering MS, Tokita HK, et
al. The use of pectoralis blocks in breast surgery: a practice advisory and narrative
review from the Society for Ambulatory Anesthesia (SAMBA). Ann Surg Oncol.
(2022) 29:1–10. doi: 10.1245/s10434-022-11724-9

15. Afonso AM, Newman MI, Seeley N, Hutchins J, Smith KL, Mena G, et al.
Multimodal analgesia in breast surgical procedures: technical and pharmacological
considerations for liposomal bupivacaine use. Plast Reconstr Surg Glob Open.
(2017) 5:e1480. doi: 10.1097/GOX.0000000000001480

16. Kim SY, Avila J, Lee J, Lee T, Macres S, Applegate RL, et al. Impact
of preoperative pectoralis plane nerve blocks for mastectomy on perioperative
opioid consumption: a retrospective study. Pain Manag. (2020) 10:159–
65. doi: 10.2217/pmt-2019-0054

Frontiers inMedicine 10 frontiersin.org

https://doi.org/10.3389/fmed.2022.975080
mailto:alberto.uribe@osumc.edu
https://doi.org/10.1111/anae.15164
https://doi.org/10.1016/j.breast.2017.11.001
https://doi.org/10.1007/s40122-020-00150-y
https://doi.org/10.1001/jama.2009.1568
https://doi.org/10.1016/S0140-6736(06)68700-X
https://doi.org/10.1016/S0304-3959(03)00241-0
https://doi.org/10.1038/sj.bjc.6602304
https://doi.org/10.2147/JPR.S195702
https://doi.org/10.1136/bmj.f1865
https://doi.org/10.1016/0304-3959(96)03064-3
https://doi.org/10.1111/j.1526-4637.2009.00611.x
https://doi.org/10.1007/s13193-021-01382-w
https://doi.org/10.1097/j.pain.0000000000000298
https://doi.org/10.1245/s10434-022-11724-9
https://doi.org/10.1097/GOX.0000000000001480
https://doi.org/10.2217/pmt-2019-0054
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Uribe et al. 10.3389/fmed.2022.975080

17. Choi JJ, Jo YY, Kim SH, Jung WS, Lee D, Kim KY, et al. Remifentanil-
sparing effect of pectoral nerve block type II in breast surgery under surgical pleth
index-guided analgesia during total intravenous anesthesia. J Clin Med. (2019)
8:1181. doi: 10.3390/jcm8081181

18. O’Scanaill P, Keane S, Wall V, Flood G, Buggy D. Single-shot pectoral plane
(PECs I and PECs II) blocks vs. continuous local anaesthetic infusion analgesia
or both after non-ambulatory breast-cancer surgery: a prospective, randomised,
double-blind trial. Br J Anaesth. (2018) 120:846–53. doi: 10.1016/j.bja.2017.11.112

19. Bell A, Ali O, Robinson A, Aggarwal A, Blundell M, Townend A, et al. The
role of pectoral nerve blocks in a day-case mastectomy service: a prospective cohort
study. Ann Med Surg. (2019) 48:65–8. doi: 10.1016/j.amsu.2019.10.019

20. Fujii T, Shibata Y, Akane A, Aoki W, Sekiguchi A, Takahashi K, et al.
A randomised controlled trial of pectoral nerve-2 (PECS 2) block vs. serratus
plane block for chronic pain after mastectomy. Anaesthesia. (2019) 74:1558–
62. doi: 10.1111/anae.14856

21. Versyck B, van Geffen GJ, Chin KJ. Analgesic efficacy of the Pecs
II block: a systematic review and meta-analysis. Anaesthesia. (2019) 74:663–
73. doi: 10.1111/anae.14607

22. Versyck B, van Geffen G-J, Van Houwe P. Prospective double blind
randomized placebo-controlled clinical trial of the pectoral nerves (Pecs) block
type II. J Clin Anesth. (2017) 40:46–50. doi: 10.1016/j.jclinane.2017.03.054

23. Ciftci B, Ekinci M, Celik EC, Karaaslan P, Tukac IC. Ultrasound-guided
pectoral nerve block for pain control after breast augmentation: a randomized
clinical study. Br J Anesthesiol. (2021) 71:44–9. doi: 10.1016/j.bjane.2020.12.004

24. De Cassai A, Bonanno C, Sandei L, Finozzi F, Carron M, Marchet A, et al.
block is associated with lower incidence of chronic pain after breast surgery.Korean
J Pain. (2019) 32:286. doi: 10.3344/kjp.2019.32.4.286

25. Aarab Y, Ramin S, Odonnat T, Garnier O, Boissin A, Molinari N,
et al. Pectoral nerve blocks for breast augmentation surgery: a randomized,
double-blind, dual-centered controlled trial. Anesthesiology. (2021) 135:442–
53. doi: 10.1097/ALN.0000000000003855

26. Al Ja’bari A, Robertson M, El-Boghdadly K, Albrecht E. A randomised
controlled trial of the pectoral nerves-2 (PECS-2) block for radical mastectomy.
Anaesthesia. (2019) 74:1277–81. doi: 10.1111/anae.14769

27. Morioka H, Kamiya Y, Yoshida T, Baba H. Pectoral nerve block combined
with general anesthesia for breast cancer surgery: a retrospective comparison. JA
Clin Rep. (2015) 1:1–5. doi: 10.1186/s40981-015-0018-1

28. Hussain N, Brull R, McCartney CJ, Wong P, Kumar N, Essandoh
M, et al. Pectoralis-II myofascial block and analgesia in breast cancer
surgery: a systematic review and meta-analysis. Anesthesiology. (2019) 131:630–
48. doi: 10.1097/ALN.0000000000002822

29. Lanier ST, Lewis KC, Kendall MC, Vieira BL, De Oliveira G, Nader
A, et al. Intraoperative nerve blocks fail to improve quality of recovery
after tissue expander breast reconstruction: a prospective, double-blinded,
randomized, placebo-controlled clinical trial. Plast Reconstr Surg. (2018) 141:590–
7. doi: 10.1097/PRS.0000000000004104

30. Karaca O, Pinar HU, Arpaci E, Dogan R, CokOY, Ahiskalioglu A. The efficacy
of ultrasound-guided type-I and type-II pectoral nerve blocks for postoperative
analgesia after breast augmentation: a prospective, randomised study. Anaesth Crit
Care Pain Med. (2019) 38:47–52. doi: 10.1016/j.accpm.2018.03.009

31. Wallace CC, Wetzel ME, Howell C, Vasconez HC. The efficacy of pectoralis
nerve blockade in breast reductions: a prospective randomized trial.Ann Plast Surg.
(2021) 86:S632–S4. doi: 10.1097/SAP.0000000000002763

32. Blanco R. The ‘pecs block’: a novel technique for providing
analgesia after breast surgery. Anaesthesia. (2011) 66:847–
8. doi: 10.1111/j.1365-2044.2011.06838.x

33. Blanco R, Fajardo M, Maldonado TP. Ultrasound description of Pecs II
(modified Pecs I): a novel approach to breast surgery. Rev Esp Anestesiol Reanim.
(2012) 59:470–5. doi: 10.1016/j.redar.2012.07.003

34. Machi A, Joshi GP. Interfascial plane blocks. Best Pract Res Clin Anaesthesiol.
(2019) 33:303–15. doi: 10.1016/j.bpa.2019.08.001

35. Chiu C, Aleshi P, Esserman LJ, Inglis-Arkell C, Yap E, Whitlock EL, et
al. Improved analgesia and reduced post-operative nausea and vomiting after
implementation of an enhanced recovery after surgery (ERAS) pathway for total
mastectomy. BMC Anesthesiol. (2018) 18:1–9. doi: 10.1186/s12871-018-0505-9

36. Temple-Oberle C, Shea-Budgell MA, Tan M, Semple JL, Schrag C, Barreto
M, et al. Consensus review of optimal perioperative care in breast reconstruction:
enhanced recovery after surgery (ERAS) society recommendations. Plast Reconstr
Surg. (2017) 139:1056e−71e. doi: 10.1097/PRS.0000000000003242

37. Straughan DM, Lindsey JT, McCarthy M, Legendre D. Enhanced recovery
after surgery protocol with ultrasound-guided regional blocks in outpatient plastic

surgery patients leads to decreased opioid prescriptions and consumption. Aesthet
Surg J. (2021) 41:NP1105–14. doi: 10.1093/asj/sjab137

38. Syal K, Goma M, Dogra RK, Ohri A, Gupta AK, Goel A. “Protective
premedication”: a comparative study of acetaminophen, gabapentin and
combination of acetaminophen with gabapentin for post-operative analgesia. J
Anaesthesiol Clin Pharmacol. (2010) 26:531. doi: 10.4103/0970-9185.74604

39. Barker JC, DiBartola K, Wee C, Andonian N, Abdel-Rasoul M, Lowery
D, et al. Preoperative multimodal analgesia decreases postanesthesia care unit
narcotic use and pain scores in outpatient breast surgery. Plast Reconstr Surg.
(2018) 142:443e−50e. doi: 10.1097/PRS.0000000000004804

40. Patel AS, Abrecht CR, Urman RD. Gabapentinoid use in perioperative
care and current controversies. Curr Pain Headache Rep. (2022) 26:1–
6. doi: 10.1007/s11916-022-01012-2

41. Sauri F, Sakr A, Kim HS, Alessa M, Torky R, Zakarneh E, et al. Does
the timing of protective ileostomy closure post-low anterior resection have an
impact on the outcome? A retrospective study. Asian J Surg. (2021) 44:374–
9. doi: 10.1016/j.asjsur.2020.10.007

42. Kim D-H, Kim S, Kim CS, Lee S, Lee I-G, Kim HJ, et al. Efficacy of
pectoral nerve block type II for breast-conserving surgery and sentinel lymph
node biopsy: a prospective randomized controlled study. Pain Res Manag. (2018)
2018:4315931. doi: 10.1155/2018/4315931

43. Altiparmak B, Toker MK, Uysal AI, Turan M, Demirbilek SG. Comparison
of the effects of modified pectoral nerve block and erector spinae plane block
on postoperative opioid consumption and pain scores of patients after radical
mastectomy surgery: a prospective, randomized, controlled trial. J Clin Anesth.
(2019) 54:61–5. doi: 10.1016/j.jclinane.2018.10.040

44. Sun Q, Liu S, Wu H, Kang W, Dong S, Cui Y, et al. Clinical
analgesic efficacy of pectoral nerve block in patients undergoing breast
cancer surgery: a systematic review and meta-analysis. Medicine. (2020)
99:e19614. doi: 10.1097/MD.0000000000019614

45. Zhao J, Han F, Yang Y, Li H, Li Z. Pectoral nerve block in anesthesia for
modified radical mastectomy: a meta-analysis based on randomized controlled
trials.Medicine. (2019) 98:e15423. doi: 10.1097/MD.0000000000015423

46. Yilmaz F, Bas K, Zengel B. Comparative study of postoperative analgesia and
opioid requirement using pectoral nerve blocks with general analgesia. Indian J.
Surg. (2021) 83:1–6. doi: 10.1007/s12262-021-02732-2

47. Cros J, Sengès P, Kaprelian S, Desroches J, Gagnon C, Labrunie A, et al.
Pectoral I block does not improve postoperative analgesia after breast cancer
surgery: a randomized, double-blind, dual-centered controlled trial. Reg. Anesth.
Pain Med. (2018) 43:596–604. doi: 10.1097/AAP.0000000000000779

48. Sansone P, Giaccari LG, Faenza M, Di Costanzo P, Izzo S, Aurilio C, et al.
What is the role of locoregional anesthesia in breast surgery? A systematic literature
review focused on pain intensity, opioid consumption, adverse events, and patient
satisfaction. BMC Anesthesiol. (2020) 20:1–15. doi: 10.1186/s12871-020-01206-4

49. Brookes CD, Turvey TA, Phillips C, Kopp V, Anderson JA. Postdischarge
nausea and vomiting remains frequent after Le Fort I osteotomy despite
implementation of a multimodal antiemetic protocol effective in reducing
postoperative nausea and vomiting. J Oral Maxillof. Surg. (2015) 73:1259–
66. doi: 10.1016/j.joms.2015.01.015

50. Bruderer U, Fisler A, Steurer M, Steurer M, Dullenkopf A. Post-discharge
nausea and vomiting after total intravenous anaesthesia and standardised PONV
prophylaxis for ambulatory surgery. Acta Anaesthesiol Scand. (2017) 61:758–
66. doi: 10.1111/aas.12921

51. Morita T, Yamamoto M, Sakamoto A. What are the factors affecting
postoperative nausea and vomiting following breast cancer surgery with
inhalation anesthesia? J Nippon Med Sch. (2020) 88:JNMS.2021_88-
510. doi: 10.1272/jnms.JNMS.2021_88-510

52. Keramidas E, Vasileiou I, Pascovitis A, Liakopoulos D, Rodopoulou S. Breast
augmentation: reducing postoperative nausea and vomiting. A prospective study. J
Anesth Crit Care Open Access. (2017) 7:00285. doi: 10.15406/jaccoa.2017.07.00285

53. El-Tamer MB, Ward BM, Schifftner T, Neumayer L, Khuri S,
Henderson W. Morbidity and mortality following breast cancer surgery
in women: national benchmarks for standards of care. Ann Surg. (2007)
245:665. doi: 10.1097/01.sla.0000245833.48399.9a

54. Qin C, Antony AK, Aggarwal A, Jordan S, Gutowski KA, Kim
JY. Assessing outcomes and safety of inpatient vs. outpatient tissue
expander immediate breast reconstruction. Ann Surg Oncol. (2015)
22:3724–9. doi: 10.1245/s10434-015-4407-5

55. Spataro EA, Olds CE, Kandathil CK, Most SP. Comparison of reconstructive
plastic surgery rates and 30-day postoperative complications between patients
with and without psychiatric diagnoses. Aesthet Surg J. (2021) 41:NP684–
94. doi: 10.1093/asj/sjaa313

Frontiers inMedicine 11 frontiersin.org

https://doi.org/10.3389/fmed.2022.975080
https://doi.org/10.3390/jcm8081181
https://doi.org/10.1016/j.bja.2017.11.112
https://doi.org/10.1016/j.amsu.2019.10.019
https://doi.org/10.1111/anae.14856
https://doi.org/10.1111/anae.14607
https://doi.org/10.1016/j.jclinane.2017.03.054
https://doi.org/10.1016/j.bjane.2020.12.004
https://doi.org/10.3344/kjp.2019.32.4.286
https://doi.org/10.1097/ALN.0000000000003855
https://doi.org/10.1111/anae.14769
https://doi.org/10.1186/s40981-015-0018-1
https://doi.org/10.1097/ALN.0000000000002822
https://doi.org/10.1097/PRS.0000000000004104
https://doi.org/10.1016/j.accpm.2018.03.009
https://doi.org/10.1097/SAP.0000000000002763
https://doi.org/10.1111/j.1365-2044.2011.06838.x
https://doi.org/10.1016/j.redar.2012.07.003
https://doi.org/10.1016/j.bpa.2019.08.001
https://doi.org/10.1186/s12871-018-0505-9
https://doi.org/10.1097/PRS.0000000000003242
https://doi.org/10.1093/asj/sjab137
https://doi.org/10.4103/0970-9185.74604
https://doi.org/10.1097/PRS.0000000000004804
https://doi.org/10.1007/s11916-022-01012-2
https://doi.org/10.1016/j.asjsur.2020.10.007
https://doi.org/10.1155/2018/4315931
https://doi.org/10.1016/j.jclinane.2018.10.040
https://doi.org/10.1097/MD.0000000000019614
https://doi.org/10.1097/MD.0000000000015423
https://doi.org/10.1007/s12262-021-02732-2
https://doi.org/10.1097/AAP.0000000000000779
https://doi.org/10.1186/s12871-020-01206-4
https://doi.org/10.1016/j.joms.2015.01.015
https://doi.org/10.1111/aas.12921
https://doi.org/10.1272/jnms.JNMS.2021_88-510
https://doi.org/10.15406/jaccoa.2017.07.00285
https://doi.org/10.1097/01.sla.0000245833.48399.9a
https://doi.org/10.1245/s10434-015-4407-5
https://doi.org/10.1093/asj/sjaa313
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Uribe et al. 10.3389/fmed.2022.975080

56. Fabritius M, Geisler A, Petersen P, Nikolajsen L, Hansen M, Kontinen
V, et al. Gabapentin for post-operative pain management–a systematic review
with meta-analyses and trial sequential analyses. Acta Anaesthesiol Scand. (2016)
60:1188–208. doi: 10.1111/aas.12766

57. Verret M, Lauzier F, Zarychanski R, Perron C, Savard X, Pinard A-M,
et al. Perioperative use of gabapentinoids for the management of postoperative
acute pain: a systematic review and meta-analysis. Anesthesiology. (2020) 133:265–
79. doi: 10.1097/ALN.0000000000003428

58. Kharasch ED, Clark JD, Kheterpal S. Perioperative
Gabapentinoids: Deflating the Bubble. Philadelphia, PA: Lippincott
Williams & Wilkins (2020). p. 251–4. doi: 10.1097/ALN.0000000000
003394

59. Chaparro LE, Smith SA, Moore RA, Wiffen PJ, Gilron I. Pharmacotherapy
for the prevention of chronic pain after surgery in adults. Cochrane Database Syst
Rev. (2013) 2012:CD008943. doi: 10.1002/14651858.CD008943.pub2

60. Clarke H, Bonin RP, Orser BA, Englesakis M, Wijeysundera DN, Katz J.
The prevention of chronic postsurgical pain using gabapentin and pregabalin:
a combined systematic review and meta-analysis. Anesthesia Analgesia. (2012)
115:428–42. doi: 10.1213/ANE.0b013e318249d36e

61. Rai AS, Khan JS, Dhaliwal J, Busse JW, Choi S, Devereaux P, et al.
Preoperative pregabalin or gabapentin for acute and chronic postoperative pain
among patients undergoing breast cancer surgery: a systematic review and meta-
analysis of randomized controlled trials. J Plast Reconstr Aesthet Surg. (2017)
70:1317–28. doi: 10.1016/j.bjps.2017.05.054

Frontiers inMedicine 12 frontiersin.org

https://doi.org/10.3389/fmed.2022.975080
https://doi.org/10.1111/aas.12766
https://doi.org/10.1097/ALN.0000000000003428
https://doi.org/10.1097/ALN.0000000000003394
https://doi.org/10.1002/14651858.CD008943.pub2
https://doi.org/10.1213/ANE.0b013e318249d36e
https://doi.org/10.1016/j.bjps.2017.05.054
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

	Efficacy of PECS block in addition to multimodal analgesia for postoperative pain management in patients undergoing outpatient elective breast surgery: A retrospective study
	Introduction
	Methods
	Study population
	Clinical outcomes
	Anesthesia/analgesia technique
	PECS block technique
	Statistical analysis

	Results
	Study participants and clinical characteristics
	Primary outcome
	Secondary outcomes

	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


