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Abstract

We investigated the efficacy of ultrasound-guided pectoral nerves (PECS)
block for modified radical mastectomy surgery retrospectively. Methods: We
measured that pain scores and the use of additional analgesic drugs were rec-
orded in the postoperative care unit within 24 hours after the operation.
Postoperative complications (Ze., nausea and vomiting) were noted. Results:
Patients who received the PECS block under general anesthesia (PECS group)
reported lower visual analog scale pain scores at 0, 1, 2, 4, 6, 12, 24 hours after
the operation than patients who did not receive PECS block under general
anesthesia (control group). Moreover, the use of additional analgesic drugs
during the first 24 hours after surgery was lower in the PECS group than in
the control group. While in the postoperative care unit, the PECS group had
less nausea and vomiting than the control group. Conclusion: The PECS block
provides effective postoperative analgesia within the first 24 hours after breast
cancer surgery.
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1. Introduction

Acute postoperative pain following breast cancer surgery is often disregarded
because the procedure is considered minimally invasive. However, if acute pain
management is neglected, most patients will develop chronic post-mastectomy

pain [1], which reduces quality of life.

To manage acute pain after breast cancer surgery, regional anesthesia is rec-
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ommended [1] [2] as fentanyl is associated with a risk of vomiting and nausea.
Therefore, to avoid the risk of postoperative nausea and vomiting, the injection
of fentanyl is discouraged. Regional anesthesia such as thoracic epidural block
(TEB) and thoracic paravertebral block (TPVB) can provide effective postopera-
tive pain after breast cancer surgery [3] [4]. However, as the TEB and the TPVB
are deep nerve blocks, we are hesitant to perform these techniques.

Pectoral nerves (PECS) block, previously described by Blanco et al. [5] [6], can
anesthetize the intercostobrachial, lateral cutaneous branch, medial cutaneous
nerve of the arm and forearm, and long thoracic and thoracodorsal nerves,
which is analgesic at the lateral mammary area. Therefore, we hypothesized that
the combination of general anesthesia and PECS block would provide effective
analgesia for breast cancer surgery. However, there are a few reports of the effi-
cacy of PECS block [7]. A research purpose in this study was to investigate about
the efficacy of ultrasound-guided PECS block for breast cancer surgery.

2. Materials and Methods

Institutional review board approval was obtained (IRB number 14 - 167. Febru-
ary 2015), and we performed a retrospective examination of medical records of
all patients who underwent for breast cancer surgery between April 1, 2014 and
September 30, 2014. Perioperative data were collected, including age, height,
weight, American Society of Anesthesiologists classification, operation time,
anesthesia time, intraoperative fentanyl consumption, visual analog scale pain
scores (at 0, 1, 2, 4, 6, 12, 24 hours postoperatively), additional analgesic drugs
used, and the complications (e, nausea and vomiting) within 24 hours after the
operation. This study selected only breast cancer surgeries performed at the lat-
eral site and modified radical mastectomy. In addition, we excluded some cases
involving secondary surgery, bilateral breast cancers and performed regional
anesthesia except the PECS block. Selected patients were divided into 2 groups.
Patients in the PECS group received a PECS block after induction of anesthesia,
whereas patients in the control group received no PECS block.

All surgeries were performed at Saitama Medical University International
Medical Center. All PECS blocks were performed by the staff regional anesthesi-
ologist. PECS block was conducted after the induction of anesthesia and was
performed by administering 10 mL of 0.25% levobupivacaine between the pec-
torals major and pectorals minor at the third left rib and 20 mL of 0.25% levo-
bupivacaine between the pectoralis minor and serratus muscles at the forth left
rib by using a 50x high-frequency linear probe with the S-Nerve ultrasound sys-
tem (SonoSite FUJIFILM, America) [4]. The analgesic drugs used in the peri-
operative period were remifentanil and fentanyl. Intravenous acetaminophen (1
g) or intravenous flurbiprofen (50 mg) was administered in all patients at the
end of each operation. All patients were extubated in the operating room then
transferred to the postanesthesia care unit (PACU).

In the PACU, patients were managed with a standard monitor, pain scores

were measured by using a visual analog scale (VAS) at 0, 1, 2, 4, 6, 12, 24 hours
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postoperatively by a nurse. If the patients reported operative wound pain, the
lead physician ordered intravenous acetaminophen (1 g). If acetaminophen was
ineffective, 15 mg intravenous pentazocine hydrochloride was started. A metoc-
lopramide (10 mg) was injected to manage nausea and vomiting.

Postoperative pain scores (at 0, 1, 2, 4, 6, 12, 24 hours), the amount of aceta-
minophen used within 24 hours after operation, and the number of patients
complained of nausea and vomiting within 24 after the operation were recorded.

Statistical analysis was performed utilizing JMP" 11 (SAS Institute Inc., Cary,
NG, USA). Statistical tests included the Mann-Whitney’s U-test and X* test. De-
mographic data were expressed as mean (standard deviation, SD). Measurement
data were expressed as mean (range). The level of significance for both tests was
set at < 0.05.

3. Results

During the study period, 254 patients (115 PECS and 139 controls) underwent
breast cancer surgery; 8 patients in the PECS group and 17 patients in the con-
trol group were excluded because of some cases involving secondary surgery, bi-
lateral breast cancers and performed regional anesthesia except the PECS block
(Figure 1). Patients demographics and duration of surgery were comparable
(Table 1). Fentanyl consumption was lower in the PECS group than in the con-
trol group. VAS scores were significantly lower in the PECS group than in the
control group (Figure 2). The amount of additional acetaminophen (1 g) used
was lower in the PECS group than in the control group (2 = 0.0012) (Table 2).
No patients required additional analgesic including the addition of intravenous

pentazocine hydrochloride (15 mg).

Table 1. Demographic date.

Variable mean (SD) PECS group (n=107)  Control group (n = 122) P
Age,y 57.36 (12.6) 57.09 (13.0) 0.98
Weight, kg 56.59 (10.1) 56.16 (9.4) 0.69
Height, cm 155 (6.6) 154 (5.6) 0.19

ASA class I, IL, III, IV 49,56,2,0 52,66, 4,0
Duration of surgery, min 92 (38) 94 (32) 0.32
Duration of Anesthesia, min 130 (41) 132 (35) 0.49
Intraoperative 280.37 (44.38) 304.91 (60.35) 0.0011

fentanyl consumption, pg

Table 2. Date within 24 after operation.

PECS group  Control group

Variable P
(n=107) (n=122)
Additional acetaminophen 1 g, number of dose 1.4 (0.6) 2.2(0.8) 0.0012
Nausea and vomiting, number of patient 11 27 0.016
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Figure 1. Flowchart of this study.
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Figure 2. Postoperative VAS scores at 0, 1, 2, 4, 12, 24 hours postoperatively. *P < 0.05,
**P<0.0001.

4. Discussion

The VAS scores and the amount of additional acetaminophen (1 g) used within
24 after the operation were significantly lower in the PECS group than in the
control group at all postoperative time periods. Compared with only general
anesthesia alone, the combination of general anesthesia and regional anesthesia

has the following benefit: 1) enhanced recovery after surgery, 2) reduction of
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postoperative mortality and morbidity, 3) reduced incidence of surgical site in-
fection, 4) reduced incidence of cancer recurrence [8] [9] [10] [11].

Both TEB and TPVB provide effective perioperative analgesia for breast can-
cer surgery. However, we have encountered some problems using both blocks.
The TEB is performed using landmark technique, which is not always reliable,
and there are also hemodynamic changes induced by sympathetic nervous sys-
tem block. TPVB is a difficult block to perform because the injection site is deep.
Therefore, it is not easy for us to perform these blocks. PECS block is easier in
comparison because the injection point is shallower and the supine position is
used, whereas the position in TEB and TPVB is lateral or prone.

A half-life of levobupivacaine is not thought to be over 12 hour. Therefore, the
VAS score at 24 hours after the operation also showed me an importance of
prevent analgesia. What we are saying is that decreasing the development of
central sentitization attenuatess postoperative pain, decrease analgesic consump-
tion, and enhances recovery [12].

This study has some limitations. The data were collected retrospectively and
patients were not randomized. All PECS blocks were performed using the same
methods (e.g., volume and concentration of levobupivacaine), but it is currently
unclear whether these methods are correct. We chose the volume and concen-
tration of local anesthetic according to an original regimen [6], but several stu-
dies have reported using different regimens [13] [14]. Before we assessed the
quality of the block, we have inducted general anesthesia. Thus, we could not
investigate the range of analgesic. We also want to investigate the incidence of
postoperative chronic pain. However we cannot get in touch with all patients.
PECS block cannot anesthetize the internal mammary area. We manage this
problem by performing a transversus thoracic muscle plane block (TTP) block
[15], which anesthetizes the internal mammary are via injection of a local anes-
thetic in the TTP. In the future, some standardized prospective randomized tri-
als are needed to investigate these various issues.

5. Conclusions

The PECS block showed lower visual analog scale pain scores at 0, 1, 2, 4, 6, 12,
24 hours after the operation. Moreover, the PECS block was lower the number of
additional analgesic drugs during the first 24 hours after surgery.

We recommend PECS block for modified radical mastectomy surgery.
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