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Abstract

Background: Postoperative pain remains common after surgery, and opioid-related
adverse effects motivate multimodal alternatives. The serratus plane block (SPB) is used
for breast surgery, but its comparative benefit remains uncertain.

Methods: We searched PubMed, the Cochrane Library, and ProQuest for English-
language randomized trials and cohort studies published between January 2019 and

Received: 2026/07/25 December 2024 comparing an SPB-related intervention with a control or another

Accepted: 2026/09/30 technique in breast cancer surgery. We used RoB 2 qnd ROBINS-I to assess risk of bias.
Random-effects analyses assessed pain at postoperative time points; secondary outcomes
“Corresponding Author: included rescue analgesia, postoperative nausea and vomiting (PONV), and operative
dewanggay369@gmail.com duration.
Results: Eight studies (834 participants) were included. Bias concerns were generally
Ethics Approval: low to moderate, with concerns about blinding and cohort confounding. SPB usually
Not applicable favored lower time-specific pain, but heterogeneity was often very high, and some

comparisons were not significant. Rescue analgesia was less likely (OR 0.25, 95% CI
0.08-0.72; P=0.01; I>=66%) and PONV risk was lower (RR 0.31, 95% CI 0.12-0.80;
P=0.02; I*=53%). Operative duration did not differ significantly (MD —3.69 min, 95% CI
—7.52 to 0.14; P=0.06; 1>=7%).

Conclusion: SPB may be considered as part of individualized multimodal analgesia, but
heterogeneous protocols and limited evidence do not support universal superiority or
routine use as standard of care.
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Introduction

Postoperative pain and opioid adverse effects
motivate multimodal analgesia [ 1-3]. Pain after
breast cancer surgery remains clinically
important [4]. Serratus plane block (SPB)
deposits local anesthetic near the serratus
anterior to target lateral cutaneous intercostal
branches [5, 6]; broader reviews address
regional techniques and perioperative analgesia
[7, 8], and ultrasound-guided approaches are
described elsewhere [9]. We evaluated the
efficacy and safety of SPB in oncological breast

surgery.

Materials and Methods

Search strategy: We searched PubMed,
Cochrane Library, and ProQuest for English-
language studies published between January
2019 and December 2024, focusing on

contemporary ultrasound-guided techniques
and pathways. Search strings/date coverage are
in the source appendix; the original execution
timestamp was unavailable and not
reconstructed. Eligible randomized trials and
cohorts compared SPB-related interventions
with control or another technique in breast
cancer surgery.

Eligibility  criteria: PICO required
postoperative pain assessment using a numeric
rating scale (NRS) or visual analog scale
(VAS).

Study selection and data extraction: Three
researchers screened records using PICO; one
designed the extraction form, and three
independently entered author/year, sample size,
baseline, effectiveness, and safety data. Rayyan
duplicate detection was manually verified using
Rayyan and Google Sheets. Selection is shown
in Figure 1 [10].
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Figure 1: PRISMA flow diagram of study selection [10].

Outcome measures: The primary outcome was
pain at rest or with movement; the proposed
minimal clinically important difference was a
10-mm change on a 100-mm VAS (about 1/10).

Secondary outcomes were rescue analgesia,
PONV, and operative duration. Opioid doses
were described but not pooled or converted to
morphine milligram equivalents (MME), given
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inconsistent drugs, doses, routes, and time
windows.

Risk of bias and analysis: RoB 2 assessed
trials and ROBINS-I the cohort [11]. We used
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separately by time point. I? heterogeneity was
explored descriptively across procedure,
axillary intervention, block/anesthetic protocol,
comparator, scale, time, and design. Few

Review Manager 5.0; pain was pooled as SMDs studies precluded reliable subgroup/meta-
(95% Cls), dichotomous outcomes as regression  analysis.  The  risk-of-bias
ORs/RRs, and common-unit outcomes as MDs. assessment is summarized in Figure 2 [11].
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Figure 2: Risk of bias assessment. Top: Risk of Bias 2 (RoB 2) tool for randomized controlled trials.
Bottom: Risk of Bias in Non-randomized Studies of Interventions (ROBINS-I) tool.

Statistical syntheses were carried out using
Review Manager (RevMan) Version 5.0.
Continuous outcomes (NRS/VAS pain scores)
were expressed as standardized mean
differences (SMD) with corresponding 95%
confidence intervals (CI). Dichotomous
secondary parameters (rescue analgesia
requirements and PONYV incidence) were
calculated as odds ratios (OR) or risk ratios
(RR). Surgical duration was evaluated using
weighted mean differences (MD). We used a
random-effects model to account for
anticipated clinical and procedural
heterogeneity across surgical centers. We
evaluated statistical heterogeneity using the
Higgins I> metric.

Results

Study selection: Searches yielded 57 records;
37 duplicates were removed. Eight of 20
screened records were excluded, four of 12 full
texts were unavailable, and all eight retrieved
articles were eligible (Figure 1): a total of 834
participants [12—19].

Participants: Mean ages were 46.9—69.8 years.
The Tang and Goel groups were similar
(52.4£8.9 vs 53.0£10.5; 53.57+11.40 s
53.53+8.25 years), whereas the Perez-Herrero
cohort was imbalanced (60.21+12.89 vs
69.77+14.95 years). This single cohort is
cautious complementary evidence; random-
effects pooling cannot remove age



confounding. Most participants were adult
women undergoing MRM; axillary procedures
varied (Table 1).

Intervention: Protocols varied in plane,
anesthetic, concentration, and volume: 0.5%
ropivacaine (20 mL), 0.375% ropivacaine (0.4
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mL/kg), 0.25% bupivacaine (20-30 mL), and
levobupivacaine. Usually ultrasound-guided,
blocks were given before or just after induction.
Comparators included usual care, PECS II, and
serratus-intercostal fascial plane blocks [12—
19].

Table 1: Study characteristics [12—19]

Study Perezz(;;e[f;e"” M;‘gf;'[ﬁ]r " | Qian,2021"™ | Tang,2021"" |Bakeer, 20207 | Bhan, 20211 | Goel, 20211/ | Kaur, 20200
Variables SPB Corlltro SPB (Control| SPB Corlltro SPB |Control| SPB [Control| SPB |Control| SPB |[Control| SPB |Control
(n=99) (n=28)| (n=30) | (n=90) (n=43) | (n=44) | (n=58) | (n=57) | (n=50) | (n=50) | (n=30) | (n=30) | (n=20) | (n=20)
(n=96) (n=89)
Age 60.21+ | 69.77+ | 60.2+ | 59.5+ | 52.43+|51.50+ | 52.4 + | 53.0 £ [50.9+6.[50.4+9. | 46.98+ | 47.18+ | 53.57 £|53.53 £| 482+ | 51.0 %
(vears). 11> 899 |14.959| 119) | 12.5 | 541 | 481 | 89 | 105 | 8 3| 1055 | 948 | 1140 | 825 | 104 | 113
mean+SD
Type of Unilateral Oncologic Modified Radical Mastectomy (MRM)
Surgery Mastectomy | Breast Surgery
e Sentinel
Lymph Node
Biopsy (SPB =
Type of 21; Control =
In::::fgztio Not Specified EO)AXillary Axillary Lymph Node Dissection (All participants)
n Lymph Node
Dissection
(SPB=17,
Control = 10)
Interventio | Administration | Administration | Administration | Administration | Administration | Administration | Administration | Administration
ns of 0.25% of 0.25% of 0.5% of 0.5% of 0.25% of 0.375% of 0.2% of 0.5%
Bupivacaine | Levobupivacai | Levobupivacain| Ropivacaine |Bupivacaine (30 Ropivacaine Ropivacaine Ropivacaine
(20 mL) ne (30 mL) e (30 mL) (20 mL) mL) (0.4 mL/kg) (20 mL) (30mL)
Outcomes |® Regional & |e Total24-h |e CPSP e VAS Pain ® 24-h o Interval until |e Postoperative |® Post-op pain
Measu | Systemic Pain | morphine dose |incidence (3 & |Levels: 1h, 6h, |morphine first analgesic  |pain intensity at rest and on
red |e Intraoperative (® VAS pain 6 months post- |12h, 24h, 48h  |requirement request (VAS) movement
Data ratings (1, 3, 6, |op) post-op o Total e Postoperative |® Total 24-hour |e Ipsilateral
e Analgesic 12,24 h) e 24-h NRS e Analgesic intraoperative  |pain intensity ~ |analgesic shoulder pain
Profile e Time to pain AUC (opioid) usage |fentanyl dose scores requirements and range of
o EVN Pain initial rescue (@ Total 24-h e Restingand |e Patients (morphine/rescu | motion (ROM)
Scores opioid morphine dose dynamic VAS |needing e) o Hemodynami
® Postoperative |® Incidence of |® Recovery scores supplemental  |® Frequency of |c stability
Complications |side effects quality (QoR e Latency to fentanyl nausea and parameters
scores) initial rescue o Safety profile |vomiting
® Duration of analgesic / Adverse (PONV)
PACU stay e Incidence of |reactions
o Incidence of PONV
PONV and side o Sedation level
effects months assessment
e Pain-related
function at 3
and 6 months

Post-surgical pain score: Pain at rest and on
movement was measured immediately and at 1,
2,4, 8,12, and 24 hours (Figures 3, 4). Time-
specific estimates generally favored SPB;
immediate postoperative rest pain had an SMD
of —1.63 (95% CI, —3.05 to —0.20; P=0.02).

Rest at 2 h (P=0.15), movement immediately
(P=0.08), and at 2 h (P=0.21) were
nonsignificant. Very high heterogeneity in
several analyses precludes claims of uniform
superiority.
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Std. Mean Difference
IV, Random, 95% CI

SPB Control

Study or Subgroup Mean SD Total Mean SD Total Weight

Std. Mean Difference
IV, Random, 95% CI

1.2.1 Directly After Operation

Bakeer, 2020 133 2BE SB & 7.6 56 25.2% —0.81[-1.19,-0.43]
Bhan, 2021 0.33 0.76 50 1.67 220 50 25.2% -0.78 [-1.19, -0.37]
Kaur, 2020 14 16 18 1.4 16 19 24.8%  0.00 [-0.64,0.64]
Qan, 2021 1.2 035 90 3.2 0.4 B9 24.6% —5.30 [-5.93, -4.67]
Subtotal (95% CI) 216 216 100.0% -1.71 [-3.64, 0.21]

Heterogenehty: Tay* = 3.77; ChE = 154.36, df = 3 (P « 0.00001); F = 9BX
Test for overall effect: Z = 1.75 (P = (.08}

1.221h

Bakeer, 2020 1.25 0.75 58 3.25 1.25 58 20.2% -1.93 [-2.37,-1.46]
Bhan, 2021 2.25 0.74 50 275 0.74 50 2038 -0.67 [-1.07,0.27]
Goel, 2021 1.7 0.74 30 3583 064 30 19.6% -3.1B [-3.06,-2.41]
Mazzinarl, 2019 2.55 3.69 28 457 406 30 20.1% -0.51[-1.04,0.01]
Qlan, 2021 14 03 9 36 04 BY 19.9% -5.64 [6.30,-4.98]
Tang, 2021 0 0 43 0.25 0.25 44 Not estimable
Subtotal (95% CI) 299 301 100.0% -2.37 [-4.03,-0.71]

Heterogenelty: Tay® = 3.49; Chi = 185.96, df = 4 (P < 0.00001); F = 0%
Test for overall effect: Z = 2.81 (P = 0.005)}

1232h

Bhan, 2021 2.25 0.74 50 2.75 0.74 50 S0.1% -0.67 [-1.07, 0.27]
Qlan, 2021 16 02 90 34 04 B9 49.9% -5.66 [-6.34, -5.01]
Subtotal (95% CI) 140 139 100.0% -3.17 [-8.07, 1.74]

Heterogenehy: Tau® = 12.46; ChF = 159.94, df = 1 (P < 0.00001); F = 99X
Test for overall effect: Z = 1.26 (P = .21}

1.24 4 h

Bakeer, 2020 1 05 50 3.25 1.25 50 33.BM -2.35[-2.B6, -1.B3]
Goel, 2021 1.22 0.67 30 3.53 0.68 30 328 -3.36 [-4.18, -2.57]
Qian, 2021 15 02 8% 33 04 B9 334X -5.68 [-6.34,-5.01]
Subtotal (95% CI) 170 169 100.0% -3.80 [-5.87,-1.72]

Heterogenetty: Tau® = 3.24; ChE = 0.8, df = 2 (P « 0.00001); F = 97X
Test for overall effect: Z = 3.59 (P = 0.0003)

1.258h

Bakeer, 2020 1.25 0.75 58 3 15 58 33.0% -1.47 [-1.ER, -1.05]
Goel, 2021 063 08 30 34 072 30 326N -3.50[-4.43,-2.78]
Qlan, 2021 16 03 90 32 04 B9 3358 -4.51[-5.07,-3.05]
Subtotal (95% CI) 178 177 100.0% -3.18 [-5.27, -1.09]

Heterogenehty: Taw® = 3.32; ChE = 70,65, df = 2 (P < 0.00001); F = 07X
Test for overall effect: Z = 2.98 (P = 0.003)

126 12 h

Bakeer, 2020 1.25 0.75 56 3.75 1.25 5§ 144X -241[-2.80,-1.03]
Bhan, 2021 2.25 0.74 50 2.75 0.74 50 146X -0.67 [-1.07,0.27]
Goel, 2021 1.53 0.54 30 373 0.7 W 13.8% -2.66 [-3.37, -1.96]
Kaur, 2020 29 14 18 45 24 19 13.9% -0.70 [-1.44,-0.12]
Mazzinarl, 2018 0.71 1.58 IZE 35 234 0 14.2% -1.37 [-1.95, -0.K0]
Qlan, 2021 1.7 04 90 1 04 BD 14.5% -3.24 [-3.68,-2.70]
Tang, 2021 275 0.25 43 275 0.25 44 145X 0.00 [H0.42, 0.42]
Subtotal (95% CI) 317 320 100.0% -1.59 [-2.55, -0.63]

Heterogenehty: Tay® = 1.60; ChE = 151.37, df = & (P < 0.00001); F = 06X
Test for overall effect: £ = 3.25 (P = 0.001)

12724 h

Bakeer, 2020 1.25 .75 58 3.75 1.25 58 14.4% -2.41 [-2.80, -1.03]
Bhan, 2021 2.75 0.74 50 275 0.74 50 14.7%  0.00 [-0.39,0.39]
Goel, 2021 177 0.75 30 367 06 30 13.6¥ -2.76 [-3.48,-2.04]
Kaur, 2020 19 1.2 18 38 21 19 13.7% -1.08 [F1.77, -0.38]
Mazzinarl, 2018 1.25 1.23 28 4 284 30 14.2% -1.19 [-1.75, -0.83]
Qlan, 2021 2 04 o) 2B 05 BO 148X -1.76[-2.11,-1.41]
Tang, 2021 2.25 0.25 43 225 0.25 44 146X  0.00 [-0.42, 0.42]
Subtotal (95% CI) 317 320 100.0% -1.30[-2.11,-0.49]

Heterogenelty: Tay® = 1.12; Chi¥ = 119,35, df = & (P < 0.00001); F = 95%
Test for overall effect: £ = 3.15 (P = 0.002)

Test for subgroup differences: ChE = 765, df = & (P = (.27}, F = 21 .5%

-+
-
-

e

-10 -5 0
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Figure 3: Meta-analysis of NRS/VAS scores during movement [12-19].

1



SPB Control

m Serratus Plane Block as Promising Pain Management ...

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
1.1.1 Directly After Operation
Bakeer, 2020 1.33 2.88 58 & 7.6 58 20.2% -0.81[-1.19,-0.43] -
Bhan, 2021 0.33 0.76 50 1.67 2.29 50 20.2% -0.78 [-1.18, -0.37] -
Kaur, 2020 1.4 1.6 18 1.4 1.6 19 19.7%  0.00 [-0.64, 0.64] -+
Perez—Herrero, 2024 0.5 1453 99 148 1.432 96 20.3% -0.68 [-0.97,-0.39] -
Qlan, 2021 1.2 025 90 32 04 B9 19.6% -5.98 [-6.67, -5.29] -
Subtotal (95% CI) 315 312 100.0% -1.63 [-3.05, -0.20] il
Heterogenelty: Tau® = 2.57; ChE = 215.08, df = 4 (P < 0.00001); F = OBX
Test for overall effect: Z = 2.24 (P = .02}
1121h
Bakeer, 2020 05 05 58 2.5 1 58 16.8% -2.51 [-3.00, -2.02] -
Bhan, 2021 1.75 0.25 50 2.25 0.25 50 16.9% -1.9F [-2.47,-1.50] s
Goel, 2021 105 0.56 3 353 063 30 161X -4.11 [-5.02,-3.18] b o
Mazzinarl, 2018 25 1 28 525 1.75 30 16.7% -1.B9 [-2.51, -1.28] -
Perez—Herrero, 2024 0.5 1453 99 148 1432 96 17.1X% -0.68 [-0.97,-0.39] -
Qlan, 2021 1.1 902 9 31 04 B9 16.5% -6.31[-7.03,-5.59] T
Tang, 2021 0 0 43 0 0 44 Not estimable
Subtotal (95% CI) 398 397 100.0% -2.89 [-4.35,-1.42] el
Heterogenelty: Tau® = 3.26; ChE = 240.2E, df = 5 (P < 0.00001); F = OBX
Test for overall effect: Z = 3.86 (P = 0.0001}
1132h
Bhan, 2021 2 0.2 50 2.25 0.25 50 50.2% -1.10 [-1.52, -0.67] |
Qlan, 2021 1.1 0.2 80 3 04 B9 498X -5.99 [-6.69, -5.30] -
Subtotal (95% CI) 140 139 100.0% -3.54 [-8.34, 1.26] —-*'-—
Heterogenely: Tau® = 11.91; ChE = 140.10, df = 1 {P < 0.00001); F = 99X
Test for overall effect Z = 1.44 (P = (.15}
1.144h
Bakeer, 2020 05 05 58 2.25 1.25 58 33.0% -1.83 [-2.26,-1.38] -
Goel, 2021 0.67 0.7 30 3.27 0.52 30 326X -4.16 [-5.08, -3.24] -
Qlan, 2021 1.2 03 90 28 03 B9 33.5% -5.31 [-5.94, -4.68] =
Subtotal (95% CI) 178 177 100.0% -3.75[-6.14,-1.37] iR
Heterogenelty: Tauw® = 4.33; ChE = B5.46, df = 2 (P < 0.00001); F = 98X
Test for overall effect: Z = 3.08 (P = 0.002}
1.1.58h
Bakeer, 2020 05 05 58 2.25 1.25 58 34.1% -1.83 [-2.26, -1.39] P
Goel, 2021 063 OB 30 34 072 30 322X -3.50 [-4.43,-2.76] -
Qlan, 2021 1.3 03 90 26 03 BO  33.7% -4.31 [-4.85, -3.7H] -
Subtotal (95% CI) 178 177 100.0% -3.23 [-4.94, -1.53] e
Heterogenelty: Tau® = 2.18; ChE = 52.49, df = 2 (P < 0.00001); F = 06X
Test for overall effect Z = 3.71 (P = 0.0002)
1.1.6 12 hr
Bakeer, 2020 05 05 58 175 0.75 58 17.0% -1.05 [-2.39, -1.50] *
Bhan, 2021 2 0.76 50 z 078 50 170X  0.00 [-0.39,0.39] 2
Goel, 2021 0.67 0.78 W 343 073 30 16.0% -3.61 [-4.44,-2.77] ——
Kaur, 2020 1.7 1.1 18 3.3 2.0 19 16.5% -0.71 [-1.37, -0.04] =
Mazzinarl, 2018 1.25 0.25 28 2.75 1.25 0 168X -1.62 [-2.21,-1.02] -
Qlan, 2021 1.3 04 90 25 03 B9 16.9% -3.35 [-3.84,-2.92] -
Tang, 2021 1.75 0.25 43 2 0 a4 Not estimable
Subtotal (95% CI) 317 320 100.0% -1.86 [-3.05, -0.67] R
Heterogenelty: Tau® = 2.12; ChE = 152.72, df = 5 (P < 0.00001); F = 97X
Test for overall effect: Z = 3.07 (P = 0.002)
1.1.724 h
Bakeer, 2020 05 05 58 1.75 0.75 58 14.7% -1.95 [-2.39, -1.50] %
Bhan, 2021 H 0 50 2 0 50 Not estimable
Goel, 2021 0.9 0.64 W 337 040 3 125X -4.14 [-5.06, -3.22] ——
Kaur, 2020 1.7 0.0 18 2.7 2.8 19 13.8% -0.47[-1.12,0.18] -
Mazzinarl, 2018 1.25 0.25 28 15 05 30 14.4X% -0.62 [-1.15,-0.09] -
Perez—Herrerg, 2024  0.06 1453 00 1.42 1432 06 15.2% -0.32 [H0.60, -0.04] =
Qlan, 2021 1.4 0.5 a0 2 0.3 BO 15.1% -1.45[-1.78,-1.12] -
Tang, 2021 1.25 0.25 43 1.75 0.25 44 144X -1.08 [-2.50, -1.47] 4=
Subtotal (95% CI) 416 416 100.0% -1.51 [-2.24, -0.78] L 3
Heterogenelty: Tauw® = 0.89; ChE = 107.60, df = & (P < 0.00001); F = 04X
Test for overall effect: Z = 4.05 (P < 0.0001}

BT -5 0 5 10

Test for subgroup differences: ChE = 7.95, df = & {P = (.24}, F = 24 5% EevolnaEN]. sl imanirol

Figure 4: Meta-analysis of NRS/VAS scores at rest [12-19].

Figure 5) [13,15,19]. This is a binary need-for-
additional-analgesia outcome, not a quantified
decrease in opioid dose; no dose pooling or
MME conversion was justified.

Postoperative analgesic needs: Three studies
reported the need for rescue analgesia. SPB was
associated with lower odds of requiring it (OR
0.25, 95% CI 0.08-0.72; P=0.01; I*=66%;

19(3):93-115



Iranian Journal of Breast Diseases | Yudisthira et al _

SPB Control Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bakeer et al., 2020 14 58 44 58 39.8% 0.10[0.04 , 0.24) ——
Bhan et al., 2021 15 50 27 50 40.5% 0.37 [0.16, 0.83] ——
Kaur et al., 2020 2 18 3 19 19.7% 0.67 [0.10, 4.54) ——
Total 126 127 100.0% 0.25[0.08, 0.72] ‘
Total events: 31 74
Test for overall effect: Z = 2.55 (P = 0.01) 0.61 0?1 1 150 160
Test for subgroup differences: Not applicable Favours [SPB] Favours [control]
Heterogeneity: Tau? = 0.57; Chi* = 5.94, df = 2 (P = 0.05); I* = 66%

Figure 5: Meta-analysis of patients requiring rescue analgesia [13, 15, 19].

Postoperative nausea and vomiting: Four
studies assessed PONV. Pooled risk was
lower with SPB (RR 0.31, 95% CI 0.12—

[13,15,18,19]. Opioids, anesthetic practice,
and patient factors may influence PONV, so
this association does not prove a direct effect

0.80; P=0.02; [1>=53%; Figure 6) of a block.

SPB Control Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Bakeer et al., 2020 4 58 35 58 319% 0.1 [0.04 , 0.30] —
Bhan et al., 2021 3 50 4 50 226% 0.75[0.18 , 3.18] —al—
Kaur et al., 2020 2 18 3 19 19.3% 0.70[0.13, 3.73] —
Qian et al., 2021 3 90 1 89 262% 0.27 [0.08 , 0.93] —
Total 216 216 100.0% 0.31[0.12, 0.80] i
Total events: 12 53 ) . . )
Test for overall effect: Z = 2.41 (P = 0.02) 001 01 1 10 100
Test for subgroup differences: Not applicable Favours [SPB] Favours [control]
Heterogeneity: Tau? = 0.49; Chi? = 6.39, df = 3 (P = 0.09); I* = 53%

Figure 6: Meta-analysis of postoperative n

Duration of surgery: Seven studies reported
operative duration. The pooled difference was
small and not statistically significant (MD
—3.69 minutes, 95% CI —7.52 to 0.14; P=0.06;

ausea and vomiting incidence [13, 15, 18, 19].

1>=7%; Figure 7) [12—19]. Its clinical relevance
is uncertain, and surgical and institutional
factors strongly influence duration.

SPB Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Random, 95% CI
Bakeer, 2020 158 34 58 152 37 58 8.4% 6.00[-6.93,18.93] T
Bhan, 2021 1111 1715 50 1115 1314 50 336%  -040[6.39, 559 -
Kaur, 2020 117.2 314 18 1186 21.8 19 47% -1.40[-18.91,16.11] .
Mazzinari, 2019 73 17 28 78 30 30 9.0% -5.00[17.45,7.45] ===
Perez-Herrero, 2024  86.79 22162 99 9484 20.391 96 33.7% -8.05(-14.02,-2.08] -
Qian, 2021 112 8.3 90 110 144 89 1.6% 2.00[27.97 31.97] S
Tang, 2021 90.9 27.8 43 1004 31.2 44 91% -9.50[-21.91,291] ===
Total (95% CI) 386 386 100.0%  -3.69[-7.52,0.14] ¢
Heterogeneity: Tau®= 2.02; Chi*= 6.45, df=6 (P = 0.37); F=7% I + + d
Test for overall effect: Z=1.89 (P = 0.06) 100 Faf\’/gurs [SPB] UFavours [cglr]mol] 100

Figure 7: Meta-analysis of surgery duration [12-19].

Discussion

In this meta-analysis, serratus plane block
(SPB) was associated with lower postoperative
pain scores and reduced need for rescue
analgesia after breast cancer surgery. These
findings are consistent with trials of SPB in
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breast surgery, including modified radical
mastectomy [12—17,19]. However, variation in
block technique, comparators, and outcome
timing warrants cautious interpretation.

SPB may reduce opioid exposure, but this
analysis assessed rescue analgesia rather than



pooled opioid doses. Any opioid-sparing
benefit should therefore be interpreted
cautiously [5]. PONV was less frequent with
SPB (RR =0.31, 95% CI 0.12-0.80), although
its multiple determinants and the moderate
heterogeneity (I = 53%) prevent attributing this
difference to SPB alone [20].

Operative duration did not differ significantly
between groups (MD = —3.69 minutes, 95% CI
—7.52 to 0.14; P = 0.06). Surgical complexity,
procedure type, surgeon experience, and
institutional workflow may influence this
outcome [21]. Differences in axillary
procedures and intercostobrachial nerve
management may also contribute to variation in
pain outcomes [22, 23].

Overall, SPB may be considered as part of
multimodal analgesia for selected patients. The
limited number of studies, heterogeneity in pain
outcomes, and lack of blinding in some trials
constrain the certainty and generalizability of
the findings.

Limitations

Several limitations should be acknowledged.
First, the total patient population (834 patients
across 8 studies) is modest, precluding robust
subgroup comparisons between superficial and
deep injection techniques. Second, statistical
heterogeneity was substantial for several pain
outcomes. Third, the inclusion of a non-
randomized cohort introduced potential
baseline confounding [6]. Finally, publication
bias could not be formally modeled via funnel
plots due to the limited number of studies per
outcome.

Conclusion

Ultrasound-guided SPB is an effective and safe
component of multimodal analgesia in breast
cancer surgery. It mitigates immediate
postoperative resting pain, substantially curtails
reliance on rescue analgesia, and reduces
PONV without extending operative time.
Standardized multicenter randomized trials are
warranted to identify optimal injection depths,
anesthetic formulations, and adjuvant choices.
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Table 1: Study characteristics [12-19]

Perez-

effects months
o Pain-related
function at 3

and 6 months.

tudy Herre[rlg)], 2024 M;‘gf;‘}ﬁ,r b Qian, 2021""® | Tang, 2021!"" Bakee[:lg 2020 Bhan, 2021 | Goel, 2021"4 | Kaur, 2020
Variables SPB C(())llltl' SPB Corlltro SPB C(:)Illtl' SPB leltro SPB Corlltro SPB Corlltro SPB Corlltro SPB leltro
99| 0=96)| "2 | @=30) | "V | (n=89)| " | (n=44) | " | (n=57)| @V | (n=50) | "3V | n=30) | "2V | n=20)
Age 16021 | 99771 600+ | 595+ | 5243+ 51,50+ 524+ | 53.0+ | 50.9+6.|50.449. | 46.98% | 47.18+ | 53.57 (5353 +| 482+ | 51.0+
(vearsh 115899 | *149 | 119y | 125 | 541 | 481 | 89 | 105 | 8 3 | 1055 | 948 | 1140 | 825 | 104 | 113
mean=SD 59
glfge:; l\/ﬁl r;ia::t:or;ﬂy Br(e);s(;osliggiry Modified Radical Mastectomy (MRM)
e Sentinel
Lymph Node
Biopsy (SPB =
Type of 21; Control =
Axilla . | Not Specified 20) . Axillary Lymph Node Dissection (All participants)
Interventio o Axillary
n Lymph Node
Dissection
(SPB=17;
Control = 10)
Interventio | Administration | Administration | Administration | Administration | Administration | Administration | Administration | Administration
ns of 0.25% of 0.25% of 0.5% of 0.5% of 0.25% of 0.375% of 0.2% of 0.5%
Bupivacaine |Levobupivacain | Levobupivacain | Ropivacaine (20 | Bupivacaine (30| Ropivacaine |Ropivacaine (20 | Ropivacaine (30
(20 mL) e (30mL) e (30mL) mL) mL) (0.4 mL/kg) mL) mL)
Outcomes |eoRegional & |eTotal 24-h o CPSP o VAS Pain ©24-h morphine | ® Interval until | e Postoperative |®Post-op pain
Measured |Systemic Pain |morphine dose |incidence (3 & |Levels: 1h, 6h, |requirement first analgesic  |pain intensity at rest and on
o Intraoperativ | ® VAS pain 6 months post- |12h, 24h, 48h e Total request (VAS) movement
e Data ratings (1, 3, 6, |op) post-op intraoperative | @ Postoperative |e Total 24-hour | e Ipsilateral
® Analgesic 12,24 h) ®24-h NRS ® Analgesic fentanyl dose pain intensity  |analgesic shoulder pain
Profile o Time to initial | pain AUC (opioid) usage |e®Restingand |[scores requirements and range of
o EVN Pain rescue opioid | @ Total 24-h dynamic VAS | e Patients (morphine/rescu | motion (ROM)
Scores e Incidence of |morphine dose scores needing e) e Hemodynamic
® Postoperative | side effects e Recovery e Latency to supplemental e Frequency of |stability
Complications quality (QoR initial rescue fentanyl nausea and parameters
scores) analgesic o Safety profile |vomiting
® Duration of e Incidence of |/ Adverse (PONV)
PACU stay PONV reactions o
e Incidence of o Sedation level
PONV and side assessment
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SPB Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Directly After Operation
Bakeer, 2020 1.33 2.88 5B & 7.8 58 25.2% -0.81[-1.19, -0.43] e
Bhan, 2021 0.33 0.76 50 167 2.29 50 25.2% -0.78 [-1.19, -0.37] -
Kaur, 2020 1.4 1.8 1B 1.4 18 19 248X 0.00 [-0.64, 0.64] =
Qlan, 2021 1.2 0.35 a0 3.2 04 B9 248X -5.30 [-5.93, -4.&7] e
Subtotal (95% CI) 216 216 100.0% -1.71 [-3.64, 0.21] BT

Hetmrogeneity: Taw' = 3.77; ChE = 184.36, df = 3 {P « D.00001); F = OEX
Test for overall effect Z = 1.75 (P = 0.05)

1.221h

Bakeer, 2020 1.25 0.75 58 3.25 1.25 58 20.2% -1.93 [-2.37, -1.4K] &
Bhan, 2021 2.25 0.74 50 2.75 0.74 50 20.3% -0.67 [-1.07, -0.27] -
Goel, 2021 1.7 0.74 30 3.93 0.64 30 106X -3.1B [-3.06, -2.41] ——
Mazzinarl, 20189 2.55 3.89 2B 457 408 M 20,1 —0.51 [-1.04, 0.01] bl
Qlan, 2021 1.6 0.3 80 346 04 B9 100X -5.64 [-6.30, -4.9R] =

Tang, 2021 0 0 43 0.25 0.25 44 Not estimable

Subtotal (95% CI) 299 301 100.0% -2.37 [-4.03, -0.71] e

Hemrogeneity: Taw' = 3.49; ChE = 105 06, df = 4 {P « 0.00001); F = OEX
Test for overall effect: Z = 2.81 (P = 0.005}

1.232h

Bhan, 2021 2.25 0.74 50 2.75 0.74 50 501X -0.67 [-1.07, 0.27] =
Qlan, 2021 16 0.2 9 34 04 B9 49.9% -5.68 [-6.34, -5.01] -

Subtotal (95% CI) 140 139 100.0% -3.17 [-8.07, 1.74] e R —

Hetmrogeneity: Taw' = 12 46; ChE = 15004, df = 1 {P < 0.00001); F = 00X
Test for overall effect: Z = 1.26 (P = (.21}

1.244h

Bakeer, 2020 1 05 50 3.25 125 50 33.8X -2.35[-2.86,-1.83] 2
Goel, 2021 1.22 067 30 353 068 30 32.BX -3.36[-4.1B,-2.57] -
Qlan, 2021 1.5 0.2 9 33 04 B9 334X -5.68 [6.34,-5.01] )
Subtotal (95% CI) 170 169 100.0% -3.80 [-5.87, -1.72] o

Hewmrogenehty: Taw® = 3.24; ChF = G0.BE, df = 2 (P < 0.00001); F = 07X
Test for overall effect: Z = 3.50 (P = 0.0003)

1.258h

Bakeer, 2020 1.25 0.75 58 3 15 58 33.9% -1.47 [-1.88, -1.05] -
Goel, 2021 0.63 0.8 30 34 072 30 326X -3.59[-4.43, -2.76] —
Qlan, 2021 1.6 0.3 80 3.2 D4 B9 33.5% -4.51 [-5.07, -3.85] -
Subtotal (95% CI) 178 177 100.0% -3.18 [-5.27, -1.09] v

Hetmrogeneity: Taw' = 3.32; ChE = 7065, df = 2 {P < 000001} F = O7%
Test for overall effect: Z = 2.098 (P = 0.003}

12612 h

Bakeer, 2020 1.25 0.75 58 3.75 1.25 58 14.4X -2.41 [-2.80, -1.93] =
Bhan, 2021 2.25 0.74 50 275 0.74 50 14.6% -0.67 [-1.07,-0.27] -
Goel, 2021 1.53 0.84 30 3.73 0.79 30 13.BX -2.66[-3.37, -1.96] =
Kaur, 2020 29 14 1E 45 24 19 13.0X -0.70 [-1.46, -0.12] -
Maz=zinarl, 20189 0.71 156 28 3.5 234 30 142X -1.37 [-1.95, -0.80] 7
Qlan, 2021 1.7 04 90 3 04 B9 145X -3.24 [-3.68, -2.79] =
Tang, 2021 2.75 0.25 43 2.75 0.25 44  14.5% 0.00 [-0.42, 0.42] +
Subtotal (95% CI) 317 320 100.0% -1.59 [-2.55, -0.63] k3

Hetmrogeneity: Taw' = 1.60; ChE = 151.37, df = & {P « D.00001); F = DX
Test for overall effect: Z = 3.25 (P = 0.001)

1.2.7 24 h

Bakeer, 2020 1.25 0.75 58 3.75 1.25 58 14.4X -2.41 [-2.89, -1.83] =
Bhan, 2021 .75 0.74 50 2.75 0.74 50 14.7% 0.00 [-0.35, 0.39] 2
Goel, 2021 1.77 0.75 0 367 08 0 13.6X -2.76 [-3.48, -2.04] = o
Kaur, 2020 1.9 1.2 1B IE 21 19 13.7% -1.08 [-1.77, -0.38] T
Mazzinarl, 2019 1.25 1.23 28 4 2.04 30 142X -1.19 [-1.75, 053] o
Qlan, 2021 z2 0.4 80 2B 05 B9 148X -1.76 [-2.11, -1.41] -
Tang, 2021 2.25 0.25 43 2.25 0.25 44  14.6% 0.00 [-0.42, 0.42] G o
Subtotal (95% CI) 317 320 100.0% -1.30([-2.11, -0.49] <

Heterogenehy: Taw® = 1.12; ChE = 118.35, df = & {P < 0.00001); F = 95%
Test for overall effect: Z = 3.15 (P = 0.002)

-10 10

- {
Test for subgroun differences: ChE = 7.65, df = & (P = 0.27), F = 21.5% PRI BrEl iRl
Figure 3: Meta-analysis of NRS/VAS scores during movement [12-19].
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SPB Control

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Directly After Operation
Bakeer, 2020 1.33 288 5B & 746 58 202X -0.81[-1.19,-0.43] >
Bhan, 2021 033 076 50 167 220 50 20.2% -0.78 [-1.19,-0.37] -
Kaur, 2020 14 16 18 14 16 19 197X  0.00 [-).64, 0.64] -+
Perez-Herrero, 2024 0.5 1.453 OO 1.48 1432 D6 203X -0.68 [-0.07,-0.39] -
Qlan, 2021 1.2 025 90 3.2 04 B9 196X -5.98 [-6.67,-5.29] B
Subtotal (95% CI) 315 312 100.0% -1.63 [-3.05,-0.20] ’-
Heterogenghy: Tay® = 2.57; ChE = 215.08, df = 4 (P < 0.00001); F = 98X
Test for overall effect: Z = 2.24 {P = 0.02)
1.1.21h
Bakeer, 2020 05 05 58 25 1 58 16.8% -2.51[-3.00,-2.02] -
Bhan, 2021 175 0.25 50 225 0.25 50 16.9% -1.98 [-2.47, -1.50] .
Goel, 2021 105 0.58 3 353 063 30 16.1% -4.11 [-5.02,-3.18] e
Mazzinarl, 2019 25 1 28 525 175 30 167X -1.K0[-2.51,-1.2§] -
Perez-Herrero, 2024 0.5 1.453 00 1.48 1432 D6 17.1X% -0.68 [-0.07,-0.38] -
Qlan, 2021 1.1 02 90 31 04 B9 165X -6.31[-7.03,-5.59] 5 o
Tang, 2021 0 0 43 0 0 a4 Not estimable
Subtotal (95% CI) 398 397 100.0% -2.89 [-4.35,-1.42] "
Heterogenetty: Tau® = 3.26; ChE = 240.28, df = 5 (P < 0.00001); F = 98X
Test for overall effect: Z = 3.86 (P = 0.0001)
1.132h
Bhan, 2021 2 02 50 225 0.25 50 50.2% -1.10[-1.52, -0.67] B
Qlan, 2021 1.1 02 90 3 0.4 B9 408X -5.99 [-6.69,-5.30] -
Subtotal (95% CI) 140 139 100.0% -3.54 [-8.34, 1.26] R
Heterogenetty: Tau® = 11.91; ChE = 140.10, df = 1 (P < 0.00001); F = 99X
Test for overall effect: Z = 1.44 (P = (.15}
1.144h
Bakeer, 2020 05 05 58 225 1.25 58 33.0X -1.K3[-2.26,-1.3%] -
Goel, 2021 067 07 30 327 052 MW 326X -4.16[-5.08,-3.24] —-—
Qlan, 2021 1.2 03 90 2B 03 B9 335X -5.31[-5.94, -4.68] -
Subtotal (95% CI) 178 177 100.0% =-3.75[-6.14,-1.37] -.-
Heterogenehy: Taw® = 4.33; ChE = §5.46, df = 2 (P < 0.00001); F = 98X
Test for overall effect: Z = 3.08 (P = 0.002)
1.158h
Bakeer, 2020 05 05 58 225 1.25 58 341X -1.83 [-2.26,-1.39] o
Goel, 2021 063 OB 30 34 072 30 322X -3.50 [-4.43,-2.76] ——
Qlan, 2021 1.3 03 90 26 03 B9 33.7% -4.31 [-4.85,-3.78] -
Subtotal (95% CI) 178 177 100.0% -3.23 [-4.94, -1.53] -"-
Heterogenetty: Tau® = 2.18; ChE = 52.49, df = 2 (P < 0.00001); F = 96X
Test for overall effect: 2 = 3.71 (P = .0002)
1.1.6 12 hr
Bakeer, 2020 05 05 58 175 0.75 58 17.0% -1.95[-2.39,-1.50] B4
Bhan, 2021 2 078 50 2 076 50 17.0  0.00 [-0.38, 0.39] o 2
Goel, 2021 067 078 30 3.43 073 30 160X -3.61[-4.44,-2.77] ——
Kaur, 2020 1.7 11 18 33 259 19 165X -0.71[-1.37,-0.04] -
Mazzinarl, 2010 1.25 0.25 28 275 1.25 30 166X -1.62[-2.21,-1.02] =
Qlan, 2021 1.3 04 90 25 03 B9 16.9% -3.38 [-3.54,-2.92] 2
Tang, 2021 1.75 0.25 43 2 0 a4 Not estimable
Subtotal (95% CI) 317 320 100.0% -1.86[-3.05,-0.67] ‘
Heterogenetty: Tau® = 2.12; ChE = 152.72, df = 5 (P < 0.00001); F = 97%
Test for overall effect: Z = 3.07 (P = {.002)
1.1.7 24 h
Bakeer, 2020 05 05 58 175 0.75 5B 14.7% -1.95[-2.39,-1.50] +
Bhan, 2021 2 0 50 2 0 50 Not estimable
Goel, 2021 098 064 30 337 049 30 125% -4.14 [-5.06,-3.22] ——
Kaur, 2020 1.7 0.9 18 27 2.8 10 13.8% -0.47[-1.12,0.18] -
Mazzinarl, 2019 1.25 0.25 28 15 05 30 144X -0.62 [-1.15,-0.09] =5
Perez-Herrero, 2024  0.96 1.453 99 1.42 1.432 96 15.2% -0.32 [0.60,-0.04] -
Qlan, 2021 1.4 0.5 80 2 0.3 BO 15.1% -1.45[-1.78,-1.12] -
Tang, 2021 1.25 0.25 43 175 0.25 44 144X -1.98 [-2.50,-1.47] -
Subtotal (95% CI) 416 416 100.0% -1.51[-2.24, -0.78]
Heterogenehy: Taw® = 0.89; ChE = 107.60, df = & (P < 0.00001); F = 94%
Test for overall effect: Z = 4.05 (P < 0.0001)

T R ) 3 1o

Test for subgroup differences: ChE = 7.05, df = & (P = .24}, F = 24 5%

Favours [SPB] Favours [control]

Figure 4: Meta-analysis of NRS/VAS scores at rest [12—-19]
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SPB Control Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
Bakeer et al., 2020 14 58 44 58 39.8% 0.10[0.04 , 0.24) R
Bhan et al., 2021 15 50 27 50 40.5% 0.37[0.16, 0.83) .
Kaur et al., 2020 2 18 3 19 19.7% 0.67[0.10, 4.54] .
Total 126 127 100.0% 0.25[0.08, 0.72) -
Total events: 3 74
Test for overall effect: Z = 2.55 (P = 0.01) 001 01 1 10 100
Test for subgroup differences: Not applicable Favours [SPB] Favours [control]
Heterogeneity: Tau? = 0.57; Chi* = 5.94, df = 2 (P = 0.05); I* = 66%

Figure 5: Meta-analysis of patients requiring rescue analgesia [13, 15, 19].
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SPB Control Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Bakeer et al., 2020 4 58 35 58 31.9% 0.11[0.04 , 0.30] e
Bhan et al., 2021 3 50 4 50 226% 0.75[0.18 , 3.18) e
Kaur et al., 2020 2 18 3 19 19.3% 0.70[0.13, 3.73) e
Qian et al., 2021 3 % 1 89 26.2% 0.27 [0.08 , 0.93) N
Total 216 216 100.0% 0.31[0.12, 0.80] e
Total events: 12 53
Test for overall effect: Z = 2.41 (P = 0.02) 001 01 1 10 100
Test for subgroup differences: Not applicable Favours [SPB] Favours [control]
Heterogeneity: Tau? = 0.49; Chi? = 6.39, df = 3 (P = 0.09); I* = 53%

Figure 6: Meta-analysis of postoperative nausea and vomiting incidence [13, 15, 18, 19].
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Heterogeneity: Tau*= 2.02; Chi*=6.45, df=6 (P=0.37), F=7%
Test for overall effect: Z=1.89 (P = 0.06)

SPB Control Mean Difference Mean Difference
Study or Subgroup ~ Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bakeer, 2020 158 34 58 1582 37 58 6.00[-6.93,18.93) S
Bhan, 2021 M1 1715 50 1115 1314 50 -0.40 [-6.39, 5.59) L3
Kaur, 2020 172 34 18 1186 218 19 -1.40[-18.91,16.11) S
Mazinari, 2019 73 17 28 78 30030 -5.00[17.45,7.45] ==
Perez-Herrero, 2024  86.79 22162 99 9484 20391 96 -8.05-14.02,-2.08] -
Qian, 2021 112 83 90 110 144 89 2.00[-27.97,31.97) S C—
Tang, 2021 909 278 43 1004 312 44 -9.50 [-21.91,2.91) =T
Total (95% Cl) 386 386 100.0% -3.69[-7.52,0.14] OI

0

400 -50 50 100
Favours [SPB] Favours [control]

Figure 7: Meta-analysis of surgery duration [12-19].
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Appendix 1: Complete database search strategies

(("Breast Neoplasms"[Mesh] OR "breast cancer"[Title/Abstract] OR "breast
"breast surgery"[Title/Abstract] OR
mastectom™*[Title/Abstract]) AND ("serratus plane block"[Title/Abstract]
OR "serratus anterior plane block"[Title/Abstract] OR SAPB[Title/Abstract]
"serratus-intercostal ~ fascial plane
block"[Title/Abstract] OR SIFP[Title/Abstract])) AND ("2019/01/01"[Date
- Publication] : "2024/12/31"[Date - Publication])

([mh "Breast Neoplasms"] OR "breast cancer":ti,abkw OR "breast
neoplasm*":ti,ab,kw OR "breast surgery":ti,ab,kw OR mastectom™:ti,ab,kw)
AND ("serratus plane block":ti,abkw OR '"serratus anterior plane
block":ti,ab,kw OR SAPB:ti,abkw OR SPB:ti,abkw OR "serratus-
intercostal fascial plane block":ti,abkw OR SIFP:ti,ab,kw), limited to

NOFT(("breast cancer" OR "breast neoplasm*" OR "breast surgery" OR
mastectom™) AND ("serratus plane block" OR "serratus anterior plane
block" OR SAPB OR SPB OR "serratus-intercostal fascial plane block" OR
SIFP)) AND pd(>20181231 AND <20250101). Filters: English language;
randomized trial or observational cohort where database filters were

Database Complete search string
PubMed

neoplasm*"[Title/Abstract] OR

OR  SPB[Title/Abstract] OR
Cochrane Library

publication years 2019-2024.
ProQuest

available.




