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Rhomboid intercostal block versus serratus =

block for postoperative analgesia

after thoracoscopic sympathectomy for primary
palmar hyperhidrosis: a randomized controlled
trial

Mohamed G. Elhouty' ®, Khaled Elbahrawy' and Mostafa S. Elawady'

Abstract

Background Although thoracoscopic sympathectomy is made via small incisions, it is associated with severe post-
operative pain. Both Rhomboid intercostal block (RIB) and serratus anterior plane block (SABP) are recent techniques
used for pain control after such procedures. Herein, we compared RIB and SAPB regarding pain control in patients
undergoing thoracoscopic sympathectomy for palmar hyperhidrosis.

Patients and methods Three groups were enrolled in this prospective randomized study (71 patients in each
group); Group S received SAPB, Group R received RIB and Group C as controls. The block procedures were performed
after general anesthesia and prior to the skin incision.

Results The three groups showed comparable demographics and operative time (P > 0.05). Pain scores showed

a significant decline with the two block procedures compared to controls during the first day following surgery (both
P < 0.05), but Group R had better scores compared to Group S. Both block techniques were associated with a sig-
nificant prolongation of the time to first rescue analgesic and less fentanyl consumption compared to controls

(both P < 0.05). However, both parameters were improved with RIB rather than SAPB (both P < 0.05). Both blocks led
to a significant improvement in patient satisfaction than in the control group (both P < 0.05), but it was comparable
between the two approaches (P> 0.05).

Conclusion Both RIB and SAPB are safe and effective in pain reduction after thoracoscopic sympathectomy pro-
cedures in patients with hyperhidrosis. Moreover, RIB is superior to SAPB as it is associated with better analgesic
outcomes.

Trial registration Pan African Trial Registry PACTR202203766891354. https://pactrsamrc.ac.za/Researcher/TrialRegis
teraspx?TriallD=21522

Keywords Rhomboid intercostal block, Serratus anterior plane block, Thoracoscopy
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performed via video-assisted thoracoscopic surgery
(VATS) is the main management option for that clinical
entity [1].

Although VATS is performed through small incisions,
postoperative pain remains challenging, as some patients
report sharp chest pain with deep inspiration, while oth-
ers report constant pain in the dorsal region. This might
necessitate prescribing opioid analgesia for proper pain
relief [2].

Postoperative pain not only increases patients’ anxiety
but also decreases postoperative satisfaction and hinders
early rehabilitation, so effectively preventive post-opera-
tive pain is important [3]. Different techniques have been
described, including paravertebral block, thoracic epi-
dural analgesia, intercostal nerve block, and local wound
infiltration [4, 5].

Disadvantages of the previously mentioned techniques
are infection, hematoma parasympathetic manifesta-
tions, paraspinal muscular pain, spinal anesthesia, and
short duration of analgesia [6, 7].

Recently, rhomboid intercostal block (RIB) and serra-
tus anterior plane block (SAPB) have been described to
provide effective analgesia after thoracic procedures [8,
9]. RIB was described in 2016 as an alternative to tho-
racic epidural analgesia [10]. The local anesthetic agent is
delivered into the plane between the rhomboid major and
intercostal muscles. That provides good analgesia for the
anterior and posterior hemithorax [11]. SAPB induces
blocking of the lateral cutaneous intercostal nerves, and
its efficacy has been proved after thoracotomy and mas-
tectomy procedures. Local anesthesia is instilled, either
superficial or deep, in relation to the serratus muscle [12,
13]. Therefore, we conducted this study to compare RIB
and SAPB regarding pain control in patients undergoing
thoracoscopic sympathectomy for palmar hyperhidrosis.

Patients and methods
This prospective randomized controlled parallel study
was conducted over one year, starting from March 2022
to March 2023, at Mansoura university hospitals after
the Institutional Research Board and ethical committee
of our university (MFM-IRB) approval (R.21.09.1462) on
31/10/ 2021. The study was designed for 213 patients with
severe palmar hyperhidrosis after explaining its benefits
and potential risks. Patients were interviewed, and writ-
ten informed consent was obtained. All methods were
performed in accordance with the declaration of Hel-
sinki. The study was registered in the Pan African Trial
Registry (PACTR202203766891354) on 16/3/2022. The
study was reported according to the Consolidated Stand-
ards for Reporting Trials (CONSORT) guidelines[14].
The sample size was calculated via the PASS soft-
ware program (version 23.0.2.), considering the time
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to the first rescue analgesic as the main outcome. The
null hypothesis was considered as the absence of differ-
ence between RIB and SAPB techniques regarding that
parameter. No previous studies have compared these two
specific block techniques before. A minimal patient sam-
ple of 64 patients was required in each group to achieve
a power and significance level of 80% and 5%, respec-
tively. With an expected seven patients to drop out, the
included sample was increased to 71 in each group (a
total number of 213 cases).

Patients aged between 15 to 40 years old, from either
gender, scheduled for VATS, and classified as class I or
II according to the American Society of Anesthesiologists
(ASA) were included. Contrarily, we excluded patients
whose ASA was more than II, patients with infection
at the injection site, bleeding disorders, and psychiatric
illnesses.

Randomization and blinding

A total of 213 patients were randomly assigned to three
equal groups using a computer-generated table of ran-
dom numbers: Group R included patients who received
RIB, Group S included patients who received SAPB, and
Group C included the remaining patients who received
no block procedure. The group allocation was concealed
in sequentially numbered, sealed, and opaque envelopes.
This study was double-blinded, as patients, data collec-
tors, and those assessing the outcomes (a trained nurse
who was not involved in the study), were blinded to the
allocation until the end of the trial.

Before the procedure, proper history-taking, clinical
examination, and laboratory investigations were per-
formed. All patients were also taught how to express their
pain via the Visual analog scale (VAS), which ranges from
0 to 10, with the former for no pain and the latter for the
worst pain ever[15].

Patient’s data

At the operative theater, all patients were sedated by IV
midazolam 2 mg, and standard monitoring was applied.
General anesthesia was induced by IV propofol, atra-
curium, and fentanyl with doses of 2.5 mg/kg, 0.5 mg/
kg, and 1 pg/kg, respectively. A single-lumen endotra-
cheal tube was used. All patients were kept on pressure-
controlled volume mode, with a 1:2 I/E ratio and 4 ml/
kg tidal volume. The respiratory rate was adjusted to
keep ETCO2 around 35 mmHg. Maintenance of anes-
thesia was done via a mixture of isoflurane and 50% air
in oxygen, and atracurium (0.1 mg/kg) increments were
administered when needed. The block procedures were
performed before skin incision under aseptic conditions
under ultrasound guidance. We used Philips Clear Vue
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350, WA, USA) with a high-frequency linear transducer
(6 — 12 MHz).

In Group R, RIB was done in the lateral position, with
the operating side directed superiorly with the abduc-
tion of the ipsilateral arm. The linear ultrasound probe
was positioned in the oblique sagittal plane medial to
the medial scapular border, and the following structures
were identified; rhomboid muscle, trapezius muscle,
intercostal muscles, pleura, and lungs. Then, a 21-gauge
sono-visible needle was inserted at the level of T 5-6 till
reaching the plane between the rhomboid and intercostal
muscles, where 20 ml of bupivacaine 0.25% was injected.
The spread of the local anesthetic was noted by ultra-
sound, and the procedure was repeated for the opposite
side after adjusting the patient’s position (Fig. 1).

In Group S, SABP was performed in the lateral posi-
tion. The probe was positioned in the sagittal plane over
the thoracic region in the midaxillary line, where the sev-
enth rib was identified along with the following muscles;
serratus anterior, latissimus dorsi, and teres major. The
sonovisible 18-gauge needle was advanced till reaching
the plane superficial to the serratus muscle, where 20 ml
of bupivacaine 0.25% was injected. The procedure was
repeated for the opposite side (Fig. 2).
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No block procedure was done in Group C, as patients in
this group received conventional IV analgesia. Heart rate
(HR) and mean arterial pressure (MAP) were recorded
basally, with skin incision, and then every 15 min till the
procedure ended. At the end of the procedure all patients
received acetaminophen with doses of 1 mg/kg.

Patients were transferred to the recovery room where
VAS score was recorded immediately, 1, 3, 6, 12, and
24 h after the operation. Postoperative analgesia was
achieved by IV ketorolac (30 mg/12 h) and IV aceta-
minophen (1 gm/8 h). IV fentanyl (1 pg/kg) was also
commenced for breakthrough pain, and it was repeated
after 4 h till the patient had a VAS of 3 or less. Time to
the first rescue analgesia and total postoperative opioid
consumption was also recorded. Patient satisfaction was
graded by the same person(trained nurse) according
to a five-point Likert scale; weak, medium, good, very
good, and excellent [16].

Collected data

The primary outcome was the time to the first rescue
analgesic, whereas secondary ones included intraopera-
tive hemodynamic changes, pain scores, postoperative

Spread ol'mncxlhclic injectate

Fig. 1 The rhomboid block technique: (A) Sonographic anatomy of the layers encountered during rhomboid block. (B) Directing the needle
to the plane between intercostal and rhomboid muscles. (C) Spread of the local anesthetic injectate in the proper plane
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Fig. 2 The serratus anterior block technique: (A) Sonographic anatomy of the layers encountered during serratus block. (B) Directing the needle
to the plane between serratus and latissimus dorsi muscles. (C) Spread of the local anesthetic injectate in the proper plane
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opioid consumption, the incidence of complications, and
patient satisfaction.

Statistical analysis

Statistical analysis was performed by the SPSS (version
21.0; SPSS Inc, Chicago, Ill, United States) software pro-
gram. Numerical data were expressed as mean and stand-
ard deviation and compared between the three groups
using the one-way ANOVA test. The categorical ones
were expressed as numbers and percentages and com-
pared between the three groups using the Chi-square test
or Fisher’s exact test. Post-hoc analysis (Tukey pairwise
comparison) was also performed to compare each indi-
vidual two groups. P-values less than 0.05 were consid-
ered significant. P was used to express the comparison
between the three groups. P1, P2, and P3 were used to
compare Groups R and S, Groups R and C, and Groups
S and C, respectively, as shown in the following tables in
the results section.

Results

The current study assessed 230 patients for eligibility;
17 patients were excluded. Subsequently, 213 patients
assigned for thoracoscopic sympathectomy were rand-
omized to receive RIB (Group R), SAPB (Group S), and
Group C included the remaining patients who received
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no block procedure. No cases were lost to follow up.
Thus, the data of 213 patients were analyzed (Fig. 3).

The age of the included patients had mean values of
23.17, 24.38, and 23.69 years, whereas their weight had
mean values of 79.37, 80.66, and 78.34 kg in Groups R,
S, and C, respectively. Most cases in the three groups
were ASA I classification with percentages of 66%, 63%,
and 65% of cases, respectively, whereas the remaining
cases had class II. The duration of the procedure had an
average of 47.68, 50.14, and 48.89 min in the same three
groups, respectively. There was no significant difference
regarding age, body weight, physical status, and duration
of the surgery among the three studied groups (Table 1).

Both HR and MAP showed no significant difference
between the three study groups at the baseline and with
the skin incision. Nonetheless, the two block groups
expressed significantly lower readings after 15 min till the
end of the procedure compared to Group C. This decline
in both vital parameters was more evident in Group R
compared to Group S (Fig. 4) (Fig. 5).

VAS score was significantly lower in both R and S
groups compared to Group C starting from PACU admis-
sion till 24 h postoperatively. VAS score was superior in
Group R compared to Group S in most of the recorded
readings, apart from the PACU and 24-h readings, that
were comparable between the two blocks (Table 2).

Assessed for eligibility
(n=230)

|

Randomization
(n=213)

Allocation

v

Excluded (n =17)
- Not meeting inclusion criteria
- Decline to participate

!

- Allocated to (n = 71)
(64 +7)
Group R: received 20 ml
bupivacaine 0.25% to
perform RIB

- Allocated to (n = 71)
(64+7)
Group S: received 20 ml
bupivacaine 0.25% to
perform SAPB

- Allocated to (n = 71)
(64+7)
Group C: received no block
Conventional IV analgesia
was given

l

.

A4

‘ Lost to follow-up (n=0) ‘

‘ Lost to follow-up (n=0) ‘

‘ Lost to follow-up (n=0) ‘

1 e O

Analyzed (n=71)

Analyzed (n=71) ‘

‘ Analyzed (n=71) ‘ ‘

Fig. 3 CONSORT Flow Chart
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Table 1 Demographic characteristics and duration of the thoracoscopic procedure in the three study groups

Group R (n=71) Group S (n=71) Group C (n=71) P P1 P2 P3
Age (years) 23.17+4.254 2438+4.327 23.69+4.194 0.238 0.092 0467 0.335
Weight (kg) 793711431 80.66+ 1342 7834+11.33 0573 0.559 0.64 0.293
ASA 1 66 (93.0%) 63 (88.7%) 65 (91.5%) 0.667 >0.05 >0.05 >0.05
] 5 (7.0%) 8(11.3%) 6 (8.5%)
Duration of surgery (min- 47.68+10.685 50.14+10.986 48.89+9.727 0376 0.163 0492 0477

utes)

Data is expressed as mean and standard deviation or as percentage and frequency. P is significant when < 0.05. P1: Group R vs Group S. P2: Group R vs Group C. P3:

Group S vs Group C

Baseline Skin incision 15 minutes 30 minutes 45 minutes
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Fig. 4 Heart rate changes in the study groups: R groupRhomboid intercostal block group, S group Serratus anterior plane block group, C
group Control group
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Fig. 5 MAP changes in the study groups: R groupRhomboid intercostal block group, S group Serratus anterior plane block group, C group Control
group

The time to the first rescue analgesic showed a signifi- compared to the other two block groups (47.11 and
cant decline in Group C (40.07 min) compared to the 66.55 pg in Groups R and S, respectively). Group R
other two groups (730.7 min and 562.39 min in Groups showed significantly better outcomes compared to Group
R and S, respectively). Additionally, Group C showed a S regarding both the first analgesic request and fentanyl
significant increase in fentanyl consumption (107.99 pug) consumption. Patient satisfaction showed no significant
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Table 2 Visual analog scale changes in the three study groups

VAS Group R (n=71) Group S (n=71) Group C (n=71) P P1 P2 P3

PACU 0.00+0.00 011+£0318 4.37+0.541 <0.001** 0.196 <0.001** <0.001**
One hour 0.00+0.00 0.23+0453 1.35+0.758 <0.001** 0.027* <0.001** <0.001**
Three hours 0.00+0.00 1.30+£0.641 2.68+0.752 <0.001** <0.001** <0.001** <0.001**
Six hours 0.65+0.510 221+1.027 4.20+1.142 <0.001** <0.001** <0.001** <0.001**
12h 242+0.966 3.83+0.793 3.27+0.89%4 <0.001** <0.001** <0.001** <0.001**
24h 3.73+0.716 3.93+0.834 4.24+0.620 <0.001** 0.108 <0.001** 0.012*

Data is expressed as mean and standard deviation. P was used to compare the three groups. P1: Group R vs Group S. P2: Group R vs Group C. P3: Group S vs Group C

“:pvalue <0.05, **: p value < 0.001

difference between R and S groups, and it was signifi-
cantly better than group C (Table 3). No block-related
complication was encountered in the three studied
groups.

Discussion

The current study demonstrates that both RIB and
SAPB were effective techniques in providing analgesia
for patients undergoing VATS. RIB and SAPB were per-
formed before the skin incision, "preemptive analgesia,"
to induce better analgesia compared to blocks performed
after surgery owing to its protective effect on the human
nociceptive system [17].

Both block techniques were effective in pain control
after the procedure, and the analgesic profile was much
better in RIB (rejecting our null hypothesis). That could
be explained by the extent of the block in both tech-
niques. RIB covers the entire hemithorax anteriorly and
posteriorly, while SAPB covers the anterolateral chest
wall region as it mainly affects the lateral intercostal
nerve branches and omits the posterior main sensory
branch [11, 18].

Our finding correlate with those of Zhang et al., who
conducted a prospective trial comparing RIB, SAPB,
and erector spinae plane block (ESPB) in patients

undergoing VATS. Postoperative pain scores, the time
to first analgesic request, and opioid consumption were
comparable between RIB and ESPB and more superior
to SAPB [19].

Similar results have been reported in a retrospective
study compared RIB to SAPB in VATS procedures and
found that pain scores were significantly reduced with
RIB. Nonetheless, opioid consumption was statistically
comparable between the two block techniques (122 mg
vs. 151 mg in Groups R and S, respectively — p>0.05) [20].

RIB was initially described by Elsharkawy and his asso-
ciates. The local anesthetic agent is administered into
the fascial plane between the rhomboid and intercostal
muscles, providing analgesia for the region supplied by
T 2-9 dermatomes in both anterior and posterior chest
walls by targeting the lateral cutaneous branches of the
ventral thoracic nerves. The spread of the local anesthetic
in both craniocaudal and anteroposterior directions
could explain its wide coverage, even when the injectate
is administered into a single level [11, 21].

SAPB was first described by Blanco and his associates
for pain management after chest and breast operations
[18]. Serratus muscle is superficial, easily identified, and
considered a landmark for thoracic wall blocks as inter-
costal nerves pierce it. The block procedure provided

Table 3 Time of the first analgesic request, opioid consumption, and patient satisfaction in the three study groups

Group R (n=71) Group S (n=71) GroupC(n=71) P P1 P2 P3

1% Request of analgesia (min- 730.70+56.65 562.39+60.39 40.07£16.551 <0.001** <0.001** <0.001** <0.001**
utes)
Fentanyl (ng) 47.11+£8479 66.55+16.916 107.99+18.89 <0.001** <0.001 <0.001** <0.001**
Satisfaction Weak 0(0.0%) 0 (0.0%) 19 (26.8%) <0.001** >0.05 <0.05* <0.05*

Medium 0 (0.0%) 0 (0.0%) 23 (324%)

Good 15 (21.1%) 28 (39.4%) 26 (36.6%)

Very good 35 (49.3%) 32 (45.1%) 3(4.2%)

Excellent 21 (29.6%) 11 (15.5%) 0 (0.0%)

Data is expressed as mean and standard deviation or as percentage and frequency. P is significant when < 0.05. P1: Group R vs Group S. P2: Group R vs Group C. P3:

Group S vs Group C
“: pvalue<0.05, **: p value <0.001
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sufficient analgesia extending from T2 to T9 dermatomes
[22, 23].

As regard RIB, our finding was in agreement with Deng
et al., who evaluated RIB for elective unilateral VATS.
The total amount of sufentanil in 24 h after the surgery
in the RIB group was less than those in the control group
at (p<0.001). Time to first analgesic request in group RIB
was significantly prolonged in the RIB group than those
in the control group (p <0.001) [24].

Similar results have been reported by Altiparmak
et al., who demonstrated that RIB was associated with
a significant improvement in patient recovery (recovery
score 164.8 vs. 153.5 in controls — p<0.001) and Postop-
erative morphine consumption (5 vs. 10 mg in controls
- p<0.001) [25].

As regard SAPB, our findings correlate with those of
Park et al., who evaluated SAPB on postoperative pain
and opioid consumption after thoracoscopic surgery.
SAPB reduced the worst median (IQR [range]) pain
score 6 (5-7 [3-10]) vs. 7 (6-7 [3-10]), p=0.027. Also,
fentanyl consumption was significantly reduced in the
block group for the first 24 h after thoracoscopic surgery
(3.8 vs. 5.7 pug/kg in controls) [26].

Moreover, Chen and his associates evaluated the
effects of SAPB on postoperative pain after thoraco-
scopic surgery compared with local anesthetic (LA)
infiltration. Postoperative sufentanil consumption in the
SAPB group was significantly lower compared with the
LA group (P<0.01). The amount of rescue analgesia also
decreased significantly in the SAPB group (P=0.02)
during 0-12 h [27].

There are limitations of our study as the patients were
collected from a single medical center, both block tech-
niques were performed as a single shot, and its effect
on chronic postoperative pain was not evaluated. That
is why we recommend performing more studies with a
larger patient sample.

Conclusion

Both RIB and SAPB are safe and effective in pain man-
agement after VATS procedures for hyperhidrosis. How-
ever, RIB is superior to SAPB as it is associated with
better analgesic outcomes.
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