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Background: The gold standard postoperative analgesia protocol for arthroscopic rotator cuff
repair procedures is the interscalene block (ISB), which prevents the significant consequences of
phrenic nerve block associated with hemidiaphragmatic paralysis (HDP). The infraclavicular brachial
plexus block (BPB) combined with the suprascapular nerve block (SSNB) had the same analgesic
efficacy as the infraclavicular BPB alone, with no effect on respiration.

Objectives: Therefore, the study aimed to assess the HDP and analgesic efficacy of both
approaches in controlling pain following arthroscopic rotator cuff repair surgeries.

Study Design: A prospective, randomized, double-blind, and comparative clinical trial.

Setting: The study comprised 66 patients. They were separated into 2 equal parallel groups 33
patients each: the ISB group and the costoclavicular and suprascapular block (CSB) group.

Methods: The ISB group obtained the ISB followed by the general anesthesia. The CSB group
received infraclavicular blockade using the costoclavicular approach and SSNB followed by general
anesthesia.

Results: Considering morphine utilization during the first day following the operation, the
groups demonstrated an insignificant difference. The CSB group showed a decreased rate of
diaphragmatic paralysis.

Limitations: There was no control group. And, the blocks might take a long time to be performed
up to 30 minutes. Also, there were no validated criteria to define HDP based on M-mode ultrasound
measurements.

Conclusions: The employment of the costoclavicular block in combination with the suprascapular
block may provide a comparable analgesic potency to the sole use of the standard ISB with no HDP.
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n the first 2 days following arthroscopic rotator cuff
repair, the patient experiences considerable pain (1).
The gold standard analgesic for this type of surgery
is the interscalene block (ISB), which minimizes pain for

at least 8 hours and reduces opioid intake for the first
12 hours after surgery (2).

The increased likelihood of ipsilateral phrenic
nerve block with subconsecutive hemidiaphragmatic
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paralysis (HDP) represents the main drawback of the
ISB. The incidence of ipsilateral phrenic nerve block
could extend up to 100% according to the concentra-
tion, site of local anesthetic (LA) administration, and
volume (3). HDP reduces the forced expiratory volume
and the vital capacity in the first second and increases
the expiratory flow rates leading to a lowering of the
respiratory function. These effects could be harmful to
people having a low respiratory reserve (4).

For patients undergoing shoulder arthroscopic
procedures, in terms of analgesic efficacy, the simulta-
neous utilization of the suprascapular block (SSB) and
conventional paracoracoid infraclavicular block (ICB)
was not comparable to the standard ISB 30 minutes
after recovery, but had no hemidiaphragmatic (HD) ef-
fect (5). The LA is positioned in the lateral infraclavicu-
lar fossa dorsal to the axillary artery in the conventional
paracoracoid ICB technique (6). The ICB anesthetizes
the lateral and subscapular pectoral nerves as well as
the axillary nerve; whereas, the SSB anesthetizes the
posterior shoulder joint (7).

In ultrasonography, the lateral infraclavicular fossa
cords may be found deep, be challenging to identify,
and have a variety of anatomic locations surrounding
the axillary artery (8). Another approach (costoclavicu-
lar) for ICB is blocking the brachial plexus located at
the midinfraclavicular fossa positioned beneath the
clavicle’s midway. The cords of the brachial plexus can
be simpler to be visualized, consistently found lateral to
the axillary artery in a compact space, and the brachial
plexus is superficial, unlike the paracoracoid approach
9).

The current study aimed to compare the HDP and
analgesic efficiency of the costoclavicular approach
of the suprascapular nerve block (SSNB) and infracla-
vicular brachial plexus block (BPB) with the standard
ultrasound-guided interscalene BPB in patients under-
going arthroscopic rotator cuff repair. We assume that
combining ICB-SSB compared with the standard ISB can
result in a comparable postoperative analgesic effect
with less HDP.

METHODS

The current study was approved by The Institution-
al Review Board and Ethical Committee of Fayoum Uni-
versity Hospitals (D 165). Also, it was registered at Clini-
calTrials.gov (NCT03628950). The study duration was 18
months from June 2020 to January 2022. A written and
informed consent was taken from every patient in the
study. The study included 80 patients of both genders,

older than 18, undergoing arthroscopic rotator cuff
repair, with the American Society of Anesthesiologists
(ASA) physical status classification (I to Ill). The patients
that refused regional anesthesia, had a preexisting ob-
structive pulmonary disease or a body mass index > 40
kg/m?, or had contraindications to regional anesthesia
were all excluded from the study. Patients with sepsis,
severe cardiovascular illness, hepatic or renal dysfunc-
tion, chronic pain disorders necessitating opioids, and
previous neck or infraclavicular/suprascapular fossa
surgery, were also excluded from the trial.

The final analysis comprised 66 individuals di-
vided into 2 groups 33 patients each. The ISB group:
The group received ultrasound-guided ISB followed
by general anesthesia. And, the costoclavicular and
suprascapular block (CSB) group: The group received
ultrasound-guided ICB using the costoclavicular ap-
proach and ultrasound-guided SSB followed by general
anesthesia.

A computer-generated table assigned the patients
to one of the groups at random. Sealed opaque en-
velopes were utilized for keeping the randomization
sequence. The trained senior anesthesiologists opened
the envelopes shortly after recruitment and admittance
to the surgery room. Data collectors and assessors were
blinded for the allocations of groups.

Preoperative history taking and physical examina-
tion were performed for every patient. Also, investiga-
tions were carried out per a local institutional policy
for evaluating patients. Liver function tests, creatinine
and serum urea, coagulation profile, complete blood
count, blood sugar level, and electrocardiogram (ECG)
were performed.

After arriving to the induction room, all patients
were given intravenous premedication (fentanyl, 50
Mg; midazolam, 2 mg), in the upper limb opposite the
surgery incision, via a 20-G intravenous catheter, which
was inserted previously. Throughout the block proce-
dure time, all patients were given supplemental oxy-
gen (2 L/min-1 via a nasal cannula), as well as routine
ASA monitoring (noninvasive blood pressure, 5-lead
ECG, and pulse oximetry) and baseline vital data were
recorded.

Real-time ultrasound guidance was utilized for
completing the blocks (Philips® ClearVue 350, Philips
Healthcare, Andover, MA 01810). At first, the patients
obtained a superficial cervical plexus block in the op-
erative limb as C4 (one of the origins of supraclavicular
nerves) provides nerve supply to the lateral aspect of
the shoulder, as well as the acromioclavicular joint. In
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a supine position, the block was administered to the
patients, with their heads positioned toward the other
side. The high-frequency linear array transducer (8-15
MHz) was put across the lateral side of the neck at the
midway of the posterior border of the sternocleidomas-
toid (SCM) muscle after the skin had been cleaned and
prepared with antiseptic. The transducer was placed
with the SCM’s tapering end deposited in the center
of the screen. The block needle (22-G, 50 mm, Stimu-
plex D® B Braun, Melsungen, Germany) was inserted
through the skin and into the platysma muscle, with an
LA (10 mL of plain bupivacaine 0.5%) placed slightly
behind this landmark (10).

In the ISB patients, in a sterile fashion, the ultra-
sound transducer was applied on the neck’s lateral side
at the level of the cricoid cartilage in the ISB group for
visualizing the hypoechoic structures that indicated
the brachial plexus roots (11). The block needle (22-G,
50 mm, Stimuplex D®; B Braun, Melsungen, Germany)
was advanced lateral to the medial and in-plane until
its tip was positioned between the 2 most superficial
hypoechoic structures under the prevertebral fascia
(12). At C5-C6, bupivacaine (0.5%, 10 mL) was injected,
and at C7-C8, another bupivacaine (0.5%, 10 mL) was
injected.

In the CSB group, the patients were positioned in
a supine position with the operative limb in 90° abduc-
tion (13). The probe was placed in the medial infra-
clavicular fossa after being mobilized off the clavicle’s
inferior border. Beneath the subclavius muscle in the
costoclavicular region, the subclavian artery was iden-
tified. The 3 cords of the brachial plexus were visible
on the lateral side of the artery. After visualizing the
cephalic vein or thoracoacromial artery, the ultrasound
transducer was tilted slightly cephalad to enable an
appropriate sonographic view of the costoclavicular
area and provide an access to the brachial plexus cords.
The block needle (22-G, 80 mm, Stimuplex D®; B Braun,
Melsungen, Germany) was advanced via a cephalad-
to-caudate trajectory and an in-plane method till its
tip reached the middle of all the 3 cords. In this area,
bupivacaine (0.5%, 10 mL) was administered (13). The
patients were then positioned in a lateral decubitus po-
sition, with the surgical limb on top. To provide a view
of the suprascapular fossa, the ultrasound transducer
was inserted in a sterile manner cephalad and parallel
to the scapular spine. With 3 mL of 1.0% lidocaine, a
skin wheal was raised. The block needle (22-G, 80 mm,
Stimuplex D®; B Braun, Melsungen, Germany) was ad-
vanced by utilizing a lateral-to-medial direction and an

in-plane technique until its tip was in the suprascapular
fossa’s floor ventral to the supraspinatus muscle fascia.
This area was injected with 10 mL of 0.5% bupivacaine.

In both groups, after 30 minutes of completing the
sensorimotor block assessments, general anesthesia
was induced using 1 pg/kg' of intravenous fentanyl,
0.5 mg/kg' of atracurium, and 1.5-2 mg/kg' of propo-
fol, 1.5 % of isoflurane in 2 L/min' oxygen-air mixtures
(50% 50%), and 0.1 mg/kg' of atracurium were used
to maintain general anesthesia every 30 minutes. Then,
the patients, of both groups, were slowly placed in the
beach chair posture for shoulder surgery operations. A
50-ug bolus dosage of fentanyl was provided intraop-
eratively if the patient’s heart rate or blood pressure
was > 20% of their preoperative value. The same sur-
geons conducted the surgical procedures in patients of
both groups.

An anesthesiologist who did not conduct the BPB
assessed the amount of motor and sensory blockades
30 minutes after LAs were administered. The skin cov-
ering the lateral surface of the deltoid and the clavicle
(supraclavicular nerves) was utilized to evaluate the
sensory blockade via an alcohol swab (axillary nerve)
(7). A cold test was used to score each territory on a
3-point scale: 0 indicated no block; 1 indicated analge-
sia (patient could feel touch but not cold); and 2 in-
dicated anesthesia (patient could not feel touch) (14).
External shoulder rotation (SSN) and shoulder abduc-
tion (suprascapular and axillary nerves) were used to
assess motor function on a 3-point scale: 0 = no block;
1 = paresis; and 2 = paralysis (7). The incidence of entire
blocks for 30 minutes after injection was recoded if a
global composite score of 6 points (out of a maximum
of 8 points) was reached at 30 minutes.

A blinded, trained radiologist evaluated the ultra-
sound examination of the hemidiaphragm in the supine
position. To get an intercostal image, a low-frequency
(2 to 5 MHz) curvilinear array transducer was implanted
at the midaxillary line in the coronal plane. The liver
or spleen was centered with the rib shadows on either
side at the level of the eighth to ninth ribs on the left
side and the seventh to eighth ribs on the right side.
Caudal descent of the liver or spleen precedes descent
of the bright pleural line on deep inspiration. To view
the pleural line's end-expiratory and end-inspiratory
levels marked on the patient'’s skin, the transducer was
moved in cephalad and caudal directions. This process
was performed with the patient in the supine posi-
tion before the chosen regional anesthetic approach
and one hour after the surgery after recovery of the

www.painphysicianjournal.com

E789



Pain Physician: November/December 2023 26:E787-E796

patients in the postanesthesia care unit (PACU). A small
change indicated no block, while a decrease in this dis-
tance indicated a phrenic nerve block (15,16).

Following the operations, all patients were extu-
bated and brought to the PACU for a 2-hour assess-
ment. In the PACU, the patients received an intravenous
infusion of 100 mg ketoprofen and 1 g acetaminophen
over 30 minutes. At 2 hours postoperatively, the pain
was graded on a Numeric Rating Scale (NRS-11) from 0
(no pain) to 10 (worst imaginable pain), then at 4, 8, 12,
and 24 hours postoperatively in the inpatient depart-
ment. As part of the institution’s postoperative pain-
control protocol, intravenous injections of 100 mg of
ketoprofen every 12 hours and 1 g of acetaminophen
every 8 hours were continued for 48 hours. The initial
request for analgesia was utilized to determine the
period of postoperative analgesia. The period between
the analgesic drugs’ postoperative delivery and the ter-
mination of the LA injection for BPB was recorded as
the block anesthesia time. Patients, who had an NRS-11
> 5, received morphine sulfate intravenously in boluses
of 2-5 mg in doses up to 20 mg at 24 hours, or 10 mg
at 4 hours. In 24 hours, the total and interval amount
of morphine consumed were recorded. The cumulative
use of morphine on the first day following surgery was
the primary outcome.

Secondary outcomes comprised the interval mor-
phine consumption at 2, 4, 8, 12, and 24 hours, assess-
ment of HDP, postoperative static pain at 1, 4, 8, 12, and
24 hours using NRS-11, the incidence of the associated
side effects with opioids (e.g., respiratory depression,
nausea, vomiting, pruritus, and excessive sedation), in-
cidence of a complete block, percentage of a block with
a minimal sensorimotor composite score of 6 points out
of 8 points at 30 minutes following injection, operative
time, intraoperative opioid (fentanyl) required dur-
ing general anesthesia, assessment of time to the first
rescue analgesia, assessment of the performance time
(i.e., duration from skin disinfection till the end of the
LA injection), assessment of potential adverse events
occurring during and in the first 24 hours following the
performance of the blocks, and demographic data.

The G*Power software version 3.1.9.2 was utilized
to determine the sample size (Institute of Experimen-
tal Psychology, Heinrich Heine University, Dusseldorf,
Germany) (17). Based on the findings of Aliste et al (5),
sample size calculation revealed that each group should
include at least 30 patients, assuming (2 tail) o = 0.05,
B = 0.1 (Power = 90 %), and allocation ratio 1:1. The
clinical effect size d was 0.88 to identify a difference

between the groups equals 6 mg of the cumulative
morphine requirements at 24 hours postoperatively
(the primary outcome) for patients undergoing shoul-
der arthroscopic procedures. The authors planned to
recruit 33 patients in each group to compensate for the
possible protocol violation or data loss.

SPSS Version 20 was used to compare results (IBM
Corporation, Armonk, NY). The Shapiro-Wilk test was
used to determine the normality of the continuous
numerical data distribution. Student'’s t tests were used
for comparing between the groups. Parametric nor-
mally distributed numerical data were demonstrated as
mean = SD. The Hodges-Lehmann estimator and Mann-
Whitney U test were used for comparing the groups.
Median and IQRs were utilized for demonstrating the
nonparametric data. Numbers and percentages were
used to show categorical data, and the chi-square test
or Fisher's exact test was used for intergroup compari-
son. The results were considered significant when the P
value was < 0.05, with a 95% confidence level.

REsuLts

The final analysis comprised 66 patients divided
into 2 equal groups 33 patients each: ISB group and
CSB group (Fig. 1).

When it comes to morphine consumption during
the first day following the operation, the groups did
not demonstrate significant differences (Table 1). Fur-
thermore, morphine intake at 2, 6, 12, and 24 hours
was insignificant. The CSB group had a much-decreased
rate of diaphragmatic paralysis (Table 1).

Insignificant differences were observed in the
mean heart rate and blood pressure, whether postop-
eratively or intraoperatively, except at 45 and 60 min-
utes intraoperatively, which became significantly lower
in the ISB group (Table 2).

Significantly lower postoperative oxygen satura-
tion was observed in the CSB group. Also, an insig-
nificant difference was observed in the postoperative
readings of respiratory rate except at 24 hours. How-
ever, no one needed oxygen supplementation during
the postoperative study period, which implies that dif-
ference was of no clinical importance (Table 3).

When it comes to the time of the initial request
for analgesia, an insignificant difference was observed
(Fig. 2). At 2, 6, 12, and 24 hours after surgery, insignifi-
cant differences were found between the study meth-
ods regarding block performance time, complete block
at 30 minutes incidence, intraoperative opioid use, and
NRS-11 score (Fig. 3) (Table 1). Also, an insignificant
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incidence of side effects
was found between the 2
groups with 6 cases (18%)
in the ISB group (4 cases
of Horner’s syndrome, one
case of blood aspiration,
and one case of paresthe-
sia) compared to 2 cases
(6%) one of paresthesia

Assessed for eligibility (n=80)

- Excluded (n=5)

- Not meeting inclusion criteria (n=3)
- Declined to participate (n= 0)

- Other reasons (n=0)

| Randomized (n=72) ‘

l

and one case of pleural

A 4

| Allocation | v

puncture in the CSB group
(P =0.25) (Table 4).

Discussion

- Allocated tointerscalene block (n=36)

Received allocated intervention (n=34) 36).
- Did not receive allocated intervention (n=2)
- Failed to perform the block (n=0)

J
- Allocated costoclavicular-suprascapular block (n=

- Received allocated intervention (n=34)
- Did not receive allocated intervention (n=0)
- failed to perform the block (n=2)

Severe pain occurs fol-
lowing arthroscopic rotator

A 4

L Follow-Up |

cuff repair, especially in 2
days after the surgery (2).
The gold standard analge-

- Discontinued intervention (n=0)

- Lost to follow-up (Uncooperative patient) (n=1)

-Lost to follow-up (uncooperative patient) (n=0)

- Discontinued intervention (n=1)

sic for this surgical opera-
tion is the ISB, although it

has a substantial possibility
of ipsilateral phrenic nerve
block with subsequent HDP.

Analysed (n=33)
Excluded from analysis (n=0)

[ J

Analysed (n=33)
Excluded from analysis (n=0)

The employment of the
costoclavicular block (CCB)

in combination with an SSB
may provide comparable

Fig. 1. CONSORT flow diagram.

analgesic potency to the
sole use of the standard ISB with negligible hemidia-
phragmatic effects.

The study aimed to determine the effect of com-
bining CCB, as well as SSB to ISB in relieving shoulder
pain without the effect of diaphragmatic paralysis.

A nonsignificant difference was found when cu-
mulative morphine was administered in the first 24
postoperative hours (P value = 0.45). These current
findings agreed with Aliste et al (18), who observed
an insignificant difference between the I1SB and CCB
groups concerning the median cumulative morphine
requirement in the first 24 postoperative hours (P =
0.962).

Another study (19) compared the ISB to the su-
perior trunk block in 126 patients having arthroscopic
ambulatory shoulder operations and found insignifi-
cant findings in morphine consumption on the first day
after surgery (P = 0.15).

Consistent findings were documented by Auyong
et al (20,21) in 2 different studies and Trabelsi et al (22).
Moreover, Pani et al (23) showed, in their comparison

between the ISB and the shoulder block (suprascapular
and axillary blocks) on 76 patients scheduled for shoul-
der arthroscopic surgery, that the total paracetamol
consumption was not statistically significant during the
postoperative 24 hours.

However, the current study’s results were not sup-
ported by Aliste et al (5). A possible explanation for
this difference might be that Aliste et al (5) performed
a paracoracoid approach in an ICB in their study in
contrast to the costoclavicular approach in the current
study.

Also, Koltka et al (24), who compared SSB and sin-
gle-shot ISB, demonstrated that the overall morphine
utilization during the first day following the operation
was 30.6 = 9.6 mg in the supraclavicular group, while
it was 18.95 + 9.2 mg in the interscalene group (P <
0.001). This may be due to sparing the suprascapular
nerve by the supraclavicular block, which contributes to
the sensory supply to the shoulder (25).

In a study comparing suprascapular nerve and in-
terscalene brachial plexus blocks in patients undergo-
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Table 1. Demographic and operative data.

ISB Group (n = 33) | CSB Group (n=33) | Pvalue | €22 C195%
Difference Lower Upper
Age (y) Mean (SD) 43.8 (16.9) 38 (12.8) 0.1 5.524 2083 | 13.131
Gender
Men: n (%) 27 (81.8%) 22 (66.7) 0.159
‘Women: n (%) 6 (18.2%) 11 (33.3%)
I 9 (27.3%) 4(12.1%)
ﬁ‘j’/f I 16 (48.5%) 17 (51.5%) 0.252
11 8 (24.2%) 12 (36.4%)
BMI (kgm?) Mean (SD) 26 (2.4) 26.78 (2) 0.178
Incidence of HDP n % 30 (91%) 0 (0%) 0.000*
Morphine Intake in 24 h (mg) Median IQR Median IQR Pvalue
Median (IQR) 6 2(6-8) 6 5(6-11) 0.45 -1.061 2,951 0.829
ﬂg&faieggg‘;me Time (min) 8 3(6.5-9.5) 13 5(10-15) | 0.000* -4.531 5634 | -3.428
irécﬁffﬁeﬁfﬂ?gﬁ;e BesL 6 2(6-8) 6 1(6-7) 0.348 0.935 0.394 1477
ﬁ‘ﬁggr(ll‘gﬁ;ngical Anesthesia 50 12 (48-60) 50 20 (40-60) | 0.288 18.430 6.762 30.099
Qb GR 65 15 (55-70) 65 20 (50-70) | 0.974 -0.386 6723 | 5951
Median (IQR)
iﬁtgr)a;}’e edrf:;V(elggi)Oid (fentanyl) |5y | s0(s0-100) | 50 | 50(50-100) | 0.98 0.147 13271 | 13.564

Abbreviations: ISB, interscalene block; CSB, costoclavicular suprascapular block; ASA, American Society of Anesthesiologists; BMI, body mass

index; HDP, hemidiaphragmatic paralysis; ¥, P value < 0.05.

ing shoulder arthroscopic operation, Kumara et al (26)
mentioned that the SSNB group had higher analgesic
requirements than the ISB group (63.3% vs 40.0%)
with no significant difference. This difference could
be attributed to the pectoral, axillary, subscapular, and
supraclavicular nerves’ supply of 30% of the sensory
input to the shoulder, which was not blocked in the
SSB alone. In contrast, it is blocked by combining the
CCB with the SSB, as in Leiva et al (27) and our study.
Moreover, Desroches et al (28) reported similar results.

Regarding the intervals of morphine doses in 2,
6, 12, and 24 hours, we found a nonsignificant differ-
ence between the groups (P values at 2, 6, 12, and 24
hours postoperatively were 0.74, 0.71, 0.07, and 0.06,
respectively).

For analgesia in arthroscopic shoulder operation
on 60 patients, the results of Dhir et al (29), who com-
pared the combined axillary and suprascapular nerve
blocks to the ISB, were inconsistent with the current
study. They showed that postoperative interval opi-
oid consumption decreased significantly in the ISB (P
< 0.001) (29). This incongruity could be attributed to

performing the SSB with axillary nerve block (ANB) in
contrast to our study’s combined CSB.

The groups did not demonstrate a significant
difference regarding the time to the first analgesic
request (P = 0.29). This was consistent with Trabelsi et
al (22), Pani et al (23), El Sawy et al (30), and Karaman
et al (31).

A nonsignificant difference was determined con-
sidering the intraoperative opioid dose in the current
study. These results match those observed in 2 studies
performed by Aliste et al (5,18), either with the paracor-
acoid approach or the costoclavicular approach of the
ICB. Likewise, Auyong et al (21) reported similar results.

A nonsignificant difference was found regarding
the NRS-11 score at 2, 6, 12, and 24 hours. In concor-
dance with the present results, Aliste et al (18) demon-
strated nonequivalent postoperative pain scores only
during the first 30 minutes, and pain scores afterward
decreased in the interscalene group, but with a nonsig-
nificant difference. Also, the findings agreed with Lee
et al (32), who studied 61 patients having arthroscopic
rotator cuff repair divided into 3 groups: patient-con-
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Table 2. Intraoperative and postoperative heart rate and blood pressure in the groups.

Group ISB Group CSB Mean CI195%
P value .

Mean SD Mean SD Difference | Lower | Upper
Heart Rate at Induction (beat/min) 74 8 74 11 0.979 -0.369 -5.114 4.377
After 15 min (beat/min) 70 7 71 7 0.503 -1.506 -5.088 2.075
After 30 min (beat/min) 69 8 70 5 0.585 -0.611 -3.885 2.663
After 45 min (beat/min) 67 5 70 6 0.015* -3.326 -5.972 -0.679
After 60 min (beat/min) 66 4 69 5 0.007* -3.068 -5.309 -0.828

Median IQR Median IQR
2 h Postoperative (beat/min) 72 7 (67-74) 74 13 (67-81) 0.118 -3.481 -7.048 0.086
6 h Postoperative (beat/min) 70 8 (66-74) 70 8 (67-75) 0.516 -.753 -4.071 2.566
12 h Postoperative (beat/min) 74 13 (67-80) 72 5 (68-73) 0.150 2.459 -0.981 5.899
24 h Postoperative (beat/min) 73 7 (70-77) 73 10 (68-78) 0.903 -0.109 -3.117 2.900
Mean SD Mean SD
Blood Pressure at Induction (mmHg) 95 9 95 11 0.903 -1.298 -6.149 3.553
Blood Pressure at 15 min Intraoperative (mmHg) 90 13 93 11 0.421 -3.145 -8.841 2.552
Blood Pressure at 30 min Intraoperative (mmHg) 88 10 93 8 0.071 -4.479 -9.034 | 0.076
Blood Pressure at 45 min Intraoperative (mmHg) 89 9 93 8 0.023* -5.464 9.477 -1.452
Blood Pressure at 60 min Intraoperative (mmHg) 90 8 94 8 0.050* -5.167 -9.398 -0.936
Blood Pressure (mmHg) 2 h Postoperative 94 9 95 10 0.773 -1.150 -6.038 | 3.739
Blood Pressure at 6 h Postoperative (mmHg) 93 6 95 7 0.330 -1.703 -5.203 1.797
Blood Pressure at 12 h Postoperative (mmHg) 93 8 96 7 0.138 -2.566 -6.219 1.087
Blood Pressure at 24 h Postoperative (mmHg) 96 7 96 7 0.916 -0.019 -3.537 | 3.500
Abbreviations: ISB, interscalene block; CSB, costoclavicular suprascapular block; *, P value < 0.05.
Table 3. Postoperative oxygen and respiratory rate in the 2 groups.
Group ISB Group CSB P Mean CI95%

Median IQR Median | IQR value | Difference | Lower | Upper
Postoperative Oxygen Saturation at 2 h (%) 98 2(97-99) 97 2 (96-98) | 0.001* 0.013 0.005 0.021
Postoperative Oxygen Saturation (%) 6 h (%) 98 1 (98-99) 98 1(97-98) | 0.000* 0.011 0.004 0.016
Postoperative Oxygen Saturation (%) 12 h (%) 99 1 (98-99) 98 2(97-99) | 0.001% 0.008 0.004 0.012

Postoperative Oxygen Saturation (%) 24 h (%) 99 1 (99-100) 99 1(98-99) | 0.033% 0.004 0.00 | 0.00802
Postoperative Respirator Rate at 2 h (breath/min) 16 4 (14-18) 16 3(15-18) | 0.736 -0.492 1.779 0.795
Postoperative Respiratory Rate at 6 h (breath/min) 16 3(14-17) 16 4(13-17) | 0.811 0.133 -1.032 1.298
Postoperative Respiratory Rate at 12 h (breath/min) 16 2 (15-17) 17 3(15-18) | 0.327 -0.778 -1.896 0.340
Postoperative Respiratory Rate at 24 h (breath/min) 16 2 (15-17) 17 3(15-18) | 0.046* -0.994 -1.877 | -0.111

Abbreviations: ISB, interscalene block; CSB, costoclavicular suprascapular block; *, P value < 0.05.

trolled analgesia (PCA) alone & PCA+ISB & PCA + SSNB,
and ANB. They found that at 8 hours postoperatively,
the mean Visual Analog Scale (VAS) score of the PCA
with SSNB & ANB group (3.9 + 2.2) was close to or lower
than that of the ISB group (5.2 + 2.9) with an insignifi-
cant difference (32). Similar results were recorded by
Trabelsi al (22), Pani et al (23), and Karaman et al (31).
On the other hand, a study conducted by Dhir et

al (29) found higher pain scores in the PACU for supra-
scapular and axillary nerves blocks (P < 0.001); whereas,
the pain levels in both groups were comparable after
6 hours. Pain management was greater in the SSNB &
ANB group than in the interscalene group during the
24-hour follow-up (P = 0.01), and this difference from
our results could be explained by the combination of
the CCB to the SSB (29).
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Fig. 3. Mixed linear model for the NRS-11 during the first 24
postoperative hours for the 2 study groups.

Table 4. Comparison of occurrence of potential adverse effects

between the groups.

Adverse Effect I?f Eg;;p C(Sf fg;;p P value
No 27 (82%) 31 (94%)
Yes 6 (18%) 2 (6%)

Horner syndrome 4 (12%) 0 (0%)

Blood aspiration 1(3%) 0 (0%)

Paresthesia 1 (3%) 1 (3%)

Pleural puncture 0 (0%) 1(3%)

ISB, interscalene block; CSB, costoclavicular suprascapular block

Similarly, Neuts et al (33) compared axil-
lary and suprascapular nerve blocks to ISBs for
pain control following an arthroscopic shoul-
der operation. Their study found that the
postoperative pain scores at rest were more
variable and elevated for suprascapular and
axillary nerve blocks than ISB at most time in-
tervals (33). This difference may be explained
by receiving a rotator cuff and an additional
supply from other nerves, which are not anes-
thetized with SSNB and ANB (25).

Similarly, Koltka et al (24) demonstrated
that after 4 hours of the surgery, the median
VAS scores between the groups were similar;
however, at 8, 12, and 24 hours postoperatively,
the median VAS scores in the SSB group were
higher than those in the ISB group, but the dif-
ference was not significant. This difference from
our results could be due to the suprascapular
nerve-sparing in the supraclavicular block, con-
tributing to the shoulder’s sensory supply.

Likewise, Desroches et al (28) demon-
strated a nonsignificant difference between
the ISB and SSB groups in mean 24-hour
postoperative pain, although the ISB group
reported less pain in the recovery room. This
was due to other nerves than SSN contribut-
ing to the nerve supply of the shoulder (28).

In our study, the incidence of the complete
block after 30 minutes revealed an insignifi-
cant difference between the groups (P = 0.34).
These findings matched those of a recent study
conducted by El Sawy et al (30) and mentioned
that there was no difference between 2 blocks
completed after 30 minutes (P = 0.02), demon-
strating a score of at least 6 points.

According to our findings, the ISB led to a higher
HDP (91% vs 0%; P < 0.001). The findings agreed with
Auyong et al (21), who observed when comparing the
ISB group to the anterior SSNB group that the ipsilateral
diaphragmatic excursion was preserved (P < 0.001).

Also, a study carried out by Sivashanmugam et al
(34) observed ipsilateral hemidiaphragmatic paresis fol-
lowing a supraclavicular and costoclavicular BPB in 40
0.25 patients who underwent right-sided upper extremity
surgery. This study showed that the frequency of ipsilat-
eral hemidiaphragmatic paresis increased significantly
following the BPB (P = 0.008) in the supraclavicular
group than in the costoclavicular group came in agree-

ment with our results (34).
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In addition, Kim et al (35) found that the frequency
of diaphragmatic paresis increased in the interscalene
group than in the supraclavicular group significantly
at 30 minutes following the block and in the PACU,
their study comparing interscalene and supraclavicular
blocks on 49 patients scheduled for shoulder surgery.

Furthermore, a significant difference was deter-
mined by Taha et al (36) (P < 0.001) between the groups
regarding phrenic nerve palsy when they evaluated
the impact of infraclavicular subomohyoid block with
low-volume ISB on 72 patients scheduled for shoulder
arthroscopy.

In addition, Kim et al (19) observed increased
diaphragmatic excursion reduction in the interscalene
group than in the superior trunk group (P < 0.001).

As expected, the costoclavicular-suprascapular
group, which involved 2 blocks at different sites,
required a longer performance time than the inter-
scalene group, with a high statistical significance (P <
0.001); these results match with those of Aliste et al (5)
and Dhir et al (29).

Concerning the incidence of complications and
potential adverse effects, the 2 study groups had non-
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