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Abstract

Objective: This study aimed to assess the efficacy of intraoperative serratus anterior plane block (SAPB) in controlling
postoperative pain in female patients undergoing modified radical mastectomy.

Background: Postoperative pain control poses a common challenge for patients undergoing modified radical mastec-
tomy, often managed through opioid administration. However, muscle block techniques have gained traction to reduce
opioid use. The SAPB is a thoracic regional anesthetic technique that improves postoperative analgesia.

Patients and methods: This prospective randomized study involved 50 breast cancer patients who underwent a modified
radical mastectomy. They were randomly divided into two equal groups: group A received intraoperative SAPB, and
group B served as the control. The primary outcome was postoperative visual analog scale; secondary outcomes included
opioid and paracetamol consumption and postoperative complications.

Results: Group A exhibited significantly lower visual analog scale values within the first 12 h after surgery (P < 0.005),
significantly delayed first postoperative analgesic dose, a significant decrease in total postoperative paracetamol and
nalbuphine consumption, and a significant decrease in the incidence of postoperative nausea and vomiting compared to
group B. Group A showed a nonsignificant decrease in respiratory depression and neurapraxia incidence and had a
shorter hospital stay than group B.

Conclusion: SAPB is a safe and effective technique that provides substantial pain relief after breast surgery, reducing
analgesic consumption, shortening hospital stays, and enhancing patient satisfaction.
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1. Introduction postoperative pain control correlates with improved
postoperative outcomes, including shorter hospital
stays, reduced healthcare costs, and heightened

reast cancer accounts for ~22.9% of female / X )
patient satisfaction [5].

cancers globally and 37.7% in Egypt [1]. Sur- ‘ ) )
gical resection via modified radical mastectomy or Serratus anterior plane block (SAPB) is an inter-

conservative breast surgery remains the primary fascial block targeting the lateral _cutaneous
treatment modality [2]. branches of T2—T9 intercostal nerves by injection of

local anesthetic either superficial or deep to the
serratus anterior muscle at the midaxillary line at
the level of the fifth rib. At this location, the lateral
cutaneous nerves penetrate the external intercostal
and serratus anterior muscles before dividing into

Postoperative pain control in modified radical
mastectomy patients is a prevalent concern [3].
Uncontrolled pain exacerbates the surgical stress
response, impacting metabolic, endocrine, inflam-
matory, and immune statuses [4]. Efficient acute
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anterior and posterior divisions, which innervate
the anterolateral chest wall. In addition, the long
thoracic nerve and thoracodorsal nerve lie in the
fascial plane between the serratus anterior muscle
and latissimus dorsi muscle [6].

Traditionally performed preoperatively under ul-
trasound guidance, SAPB provides intraoperative
analgesia but demands skilled anesthetists and
equipment, posing risks of complications [7]. This
study evaluated intraoperative SAPB efficacy in
controlling postoperative pain in modified radical
mastectomy patients.

2. Patients and methods

This prospective randomized study was completed
between August 2021 and August 2022 on adult pa-
tients undergoing modified radical mastectomy at
Menoufia University Hospitals. Sample size calcu-
lation was calculated with the assumption that the
difference in the visual analog scale (VAS) between
the two groups would be 25% according to previous
studies; setting the alpha to 0.05 and beta to 20%, it
was calculated that an appropriate group size would
be 25 patients in each group to overcome dropouts.

The study included adult female patients (>18
years old) diagnosed with breast cancer, and
modified radical mastectomy was indicated. Patients
with a history of bleeding dyscrasias or allergy to
one of the study medications or patients with locally
advanced breast malignancies with skin ulceration
or infiltration of the chest wall were excluded from
the study.

After Institutional Ethical Committee approval
was obtained, all 50 patients signed a written
informed consent before enrolling in the study.
They were randomly divided by closed-envelope
method into two equal groups: group A included 25
patients who received a SAPB, and group B
included 25 patients who did not receive the serra-
tus anterior block as a control group.

All the included patients were evaluated by
proper history, physical examination, routine labo-
ratory, and radiological investigations. Patients were
instructed to fast for 6 h before the operation.

On the day of the operation, patients were trans-
ferred to the operating theater. Then general anes-
thesia was induced by propofol 1.5—2 mg/kg i.v. and
followed by administration of intravenous fentanyl 2
ngl/kg for intraoperative analgesia. After completing
the surgery of modified radical mastectomy and
before closure, an injection of 5 ml (2 ml 0.25%
bupivacaine + 2 ml lidocaine 2% + 1 ml saline) was
performed in the fascia between latissimus dorsi
and serratus anterior muscles at the level of fifth

intercostal space at midaxillary line for SAPB group.
Closure was then performed after the insertion of
suction drains.

After the operation, all patients were transferred
to the postanesthesia care unit and then to the in-
ternal ward unless there was a reason for admission
to the ICU. A VAS was used to rate the post-
operative pain levels [8]. The patient was instructed
to place a mark on a line of ten cm in length indi-
cating their level of pain, where 0 = no pain and
10 = severe pain. Pain severity was measured at 2, 4,
8, 12, and 24 h after the end of surgery of modified
radical mastectomy.

If the patient reported a VAS of more than 3,
paracetamol 1 g infusion over 20 min was given, and
if the pain persisted after 20 min, Nalbuphine was
given in bolus doses, each 4 mg/bolus. Paracetamol
was repeated in the same dose every 6 h according
to VAS.

2.1. Statistical analysis

SPSS for Windows, version 25, 2017 (Statistical
Package for the Social Sciences; IBM Corporation,
Armonk, New York, USA) was used for statistical
analysis of the collected data. For the assessment of
quantitative data, the Shapiro—Wilk test was used
for normality testing. For normally distributed data,
it was presented at the mean and SD and compared
using the x? test. Abnormally distributed data was
described as median and interquartile range. Then,
it was it was compared using the Whitney test. For
all of the mentioned tests, P value less than 0.05 was
considered statistically significant.

3. Results

The mean age of the included cases was
46.60 + 3.62 and 47.20 + 3.20 years in groups A and
B, respectively (P = 0.283). The mean BMI was
29.90 + 5.45 and 30.51 + 4.54 kg/m’ in the same
groups, respectively (P = 0.64). There was no sig-
nificant difference between the two groups
regarding the previous both demographic variables,
as illustrated in Table 1.

Regarding the postoperative VAS, group A
demonstrated significantly lower values than group

Table 1. Demographic characteristics of the studied groups.

Items Groups (mean + SD) Z value P value
Group A Group B
(n = 25) (n = 25)
Age (year) 43.60 + 3.62 47.20 + 3.20 1.270 0.283
BMI 29.90 + 5.45 30.51 + 4.54 0.47 0.64
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B within the initial 8 h following surgery (P = 0.000).
Twelve hours after surgery, group A maintained
significantly lower values compared to group B
(P = 0.02). Although group A exhibited decreased
values compared to group B at the 24-h mark, this
difference was not statistically significant (P = 0.10),
as illustrated in Table 2.

As illustrated in Table 3, the first analgesic request
was significantly delayed in group A, while admin-
istration of paracetamol and nalbuphine doses also
showed a significant decrease in the same group
(P = 0.0001) compared to group B.

Regarding postoperative nausea and vomiting
(PONV), there was a statistically significant decrease
in the incidence of PONV in group A compared to
group B (P = 0.003). In addition, there was no sig-
nificant difference between the two groups in the
incidence of respiratory depression (P = 0.37). There
was no significant difference between the two
groups in the incidence of neurapraxia (P = 0.37).
The length of hospital stay was found to be nonsig-
nificantly shorter in patients who administered

Table 2. Basal and follow-up visual analog scale score in the studied
groups.

Items Groups (mean + SD) Z value P value
Group A Group B
(n = 25) (n = 25)
Postoperative
PACU 0.44 + 0.50 7.08 + 1.07 25.79 0.000*
2h 1.04 + 0.78 6.32 + 0.98 20.69 0.000*
4h 2.28 + 0.73 5.48 + 0.91 13.44 0.000*
8h 3.24 + 0.59 5.32 + 0.94 8.28 0.000*
12 h 3.92 + 0.59 5.08 + 0.86 343 0.02
24 h 4.40 + 0.95 4.88 + 0.86 1.96 0.10

PACU, postanesthesia care unit.
*Significant (P < 0.05).

Table 3. Postoperative analgesic requirements in the studied groups.

SAPB compared to those who received general
anesthesia alone (P = 0.8), as illustrated in Table 4.

4. Discussion

Acute or chronic postoperative pain and shoulder
dysfunction are the most common complications
after breast surgery [9]. Uncontrolled acute
perioperative pain is an independent risk factor
for postmastectomy pain syndrome [10]. Thus,
proper management of postmastectomy pain im-
proves patient experience after surgery and
decreases the incidence of chronic postoperative
pain [11].

Postoperative analgesia after modified radical
mastectomy can be achieved by the administration
of opioids and regional anesthesia like thoracic
epidural block, intercostal blocks, or paravertebral
block [12]. Alternatively, SAPB, a thoracic regional
anesthetic technique, is commonly used for post-
operative analgesia of the thoracic region [13].
Anatomically, SAPB was performed in the superfi-
cial plane. This is considered safer than other
regional anesthetic techniques [14].

Blanco et al. [15] identified superficial and deep
spaces for injections in SAPB, with wider derma-
tome distribution in superficial SAPB. Bhoi et al. [14]
found lower pain levels in the superficial SAPB
group compared to the deep group, potentially
attributed to long thoracic nerve and thoracodorsal
nerve blockade in superficial SAPB.

SAPB is a relatively easy procedure that carries
minimal complications with a high success rate when
performed by an anesthesiologist skilled in USG
blocks like pneumothorax, nerve injury, vascular
puncture, infection, and local anesthetic toxicity [16].
In our technique, as the infiltration is done under
vision after dissection and identification of the

Items Groups (mean + SD) Z value P value
Group A Group B
(n = 25) (n = 25)
First analgesic request (h) 10.10 + 0.54 0.67 + 0.33 6.245 0.0001*
Total nalbuphine consumption (mg) 11.70 + 1.03 22.20 + 4.43 6.100 0.0001*
Total paracetamol consumption (mg) 670.00 + 300 1340.00 + 380.106 6.079 0.0001*
*Significant (P < 0.05).
Table 4. Postoperative complications in the studied groups.
Items Group A (n = 25) Group B (n = 25) Z value P value Significance
Nausea and vomiting 0.08 + 0.27 0.4 + 0.5 3.36 0.003* S
Respiratory depression 0+0 0.04 + 0.2 1.00 0.37 NS
Neurapraxia 0.04 + 0.2 0+0 1.00 0.327 NS
Hospital stay (h) 24.08 + 0.7 27.04 + 2.3 6.02 0.8 NS

* Significant (P < 0.05).
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structures, these complications can be avoided.
Advantages of SAPB over paravertebral block and
epidural analgesia are; it is safe even in patients with
coagulation abnormalities, low coast and enhance
transefer from postanasthesia care unit [17].

This study was conducted at Menoufia University
Hospital, aiming to assess the efficacy of intra-
operative SAPB in controlling postoperative pain in
female patients undergoing modified radical mas-
tectomy. As regards general patient criteria, there
was no significant difference between the two
groups (P > 0.05), which confirms our findings and
ensures unbiased results.

In this study, group A expressed significantly
lower postoperative VAS values compared to group
B during the early 12 h after surgery (P < 0.001).

The analgesic effect produced by SAPB may last
up to 12 h postoperatively. Semyonov and col-
leagues found that patients who were operated on
with SAPB had significantly lower pain levels after
thoracic surgery compared to patients in the control
group [18].

Furthermore, Datu and Prasetyadhi's study found
significantly lower mean pain scores at 6, 12, and
24 h in the test group compared to controls [19].
Similarly, Fajardo et al. [20] conducted serratus-
intercostal plane block injections in 115 patients
over 3 years, favoring this technique due to local
anesthetic placement into the fascial plane between
serratus anterior muscle and EIM.

Arora et al. [21] reported that the duration of
analgesia was 255.3 + 47.8 min in the SAPB group,
aligning with previous reports. Rahimzadeh et al.
[12] reported the time to first rescue analgesia as
323.5 + 49.7 min after SAPB in patients undergoing
breast cancer surgery.

In the current study, there was a significant
decrease in postoperative nalbuphine and paracet-
amol consumption in group A (P < 0.001). Nalbu-
phine doses had mean values of 11.70 + 1.03 and
22.0 + 4.43 mg, while paracetamol doses had mean
values of 67.08 + 3.35 and 134.08 + 9.53 mg in group
A and group B, respectively.

Shokri and Kasem found no significant difference
in VAS scores at 2, 18, and 24 h postoperative be-
tween the study groups, yet clinically, serratus-
intercostal plane block alongside general anesthesia
offers better postoperative pain control with mini-
mal adverse effects compared with local infiltration,
indicating that SAPB is a feasible and effective
method for enhancing postoperative pain manage-
ment after breast surgery [22].

Reducing opioid usage in oncological surgeries,
apart from averting complications, may benefit
oncological outcomes as opioids possess immune

modulatory effects in addition to their analgesic ef-
fects [23].

Common opioid side effects include dizziness,
PONV, constipation, and respiratory depression,
which arises from mu-opioid receptor activation in
brainstem respiratory neurons [24]. Moreover, the
meta-analysis revealed a significantly lower PONV
incidence in patients treated with SAPB, potentially
attributed to reduced postoperative opioid con-
sumption. Effective PONV prevention aids post-
operative recovery and shortens patient discharge
times [25].

The incidence of nausea and vomiting markedly
decreased in group A compared to group B (8 vs.
40%, respectively — P = 0.003) in our study.
Semyonov et al. [16] also noted lower postoperative
vomiting scores with SAPB (4.2 vs. 12%, with
P < 0.01). Likewise, Aroraa et al. [26] reported that
there was a significant decrease in the incidence of
PONV in the SAPB group versus the thoracic par-
avertebral block group (2 vs. 8, respectively —
P < 0.028).

In the present study, there was no significant
difference between both groups regarding the inci-
dence of RD, neurapraxia, and length of hospital
stay.

Local anesthesia can induce neurapraxia through
different mechanisms, including vasoconstriction
causing nerve ischemia, chemical nerve injury, nerve
compression from high surrounding pressures dur-
ing local anesthesia administration, neurotmesis due
to needle perforation, and inflammatory complica-
tions [27].

This study had several limitations. First of all, it
was a single-center study that included a relatively
small sample size. In addition, we followed up with
the patients for only 24 h after surgery. Also, the
surgical injection technique should have been
compared to the pre-incision USG block to elucidate
which will offer better pain control and intra-
operative hemodynamic control.

4.1. Conclusion

Based on the findings of this study, it is evident
that intraoperative SAPB is a safe and effective
technique that offers effective pain relief after breast
cancer surgery. It results in decreased analgesic
consumption, shorter hospital stays, and increased
patient satisfaction.
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