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ABSTRACT 

Background & objective: During the recent past, a renewed interest in regional nerve blocks for intra- as well as 
postoperative pain management has surged. Interscalene nerve block (ISB) represents an effective regional 
approach for most of the shoulder surgeries. Nevertheless, it is associated with significant adverse effects. This study 
aimed to assess the efficacy and safety of the combined suprascapular and axillary nerve block (SSNB/ANB) in 
comparison to ISB in providing analgesia for surgeries in proximal humerus fractures. 

Methods: This clinical trial enrolled 50 patients of both genders with American Society of Anesthesiologists class I-II 
status scheduled for shoulder surgery under general anesthesia. The patients were assigned to two groups of 25 
individuals each. The SSNB/ANB group and the ISB group. The primary outcome was the postoperative visual analog 
scale (VAS). Secondary outcomes included the amount of analgesic consumption at various time points during the 
first 24 hours post-surgery, the time of rescue analgesia, and the incidence of adverse effects. 

Results: Patients in the SSNB/ANB group exhibited significantly elevated VAS scores in the early postoperative period 
and comparable scores at 12 and 24 hours postoperatively (P = 0.312 and 0.115, respectively). Additionally, they 
required a greater quantity of pethidine at various postoperative time points and exhibited a shortened interval 
before the onset of the need for rescue analgesia when compared to the ISB group. Nevertheless, 
hemidiaphragmatic paralysis, hypoxia, and hoarseness of voice incidences were significantly higher in the ISB group. 

Abbreviations: ANB: axillary nerve block, BMI: body mass index, ISB: Interscalene nerve block, SSNB:  
suprascapular nerve block, VAS: visual analog scale  

Keywords: Anesthesia; Axillary nerve block; General Anesthesia; Interscalene block; Nerve block; Suprascapular 
nerve block; VAS 

Conclusion: In proximal humeral fracture surgery, the combined SSNB/ANB provided analgesia comparable to that 
of the ISB at 12 and 24 hours postoperatively, with minimal adverse effects.  
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1. INTRODUCTION 

Proximal humerus fractures represent the third most 

common osteoporotic fracture and are primarily 

observed in women over the age of 60. These fractures 

result in considerable pain and functional impairment.1 

The postoperative pain associated with a proximal 

humerus fracture is frequently described as moderate to 

severe. This postoperative discomfort impedes early 

mobilization, physical therapy, and patient satisfaction, 

frequently resulting in delayed discharge due to 

inadequate pain management and diminished shoulder 

functionality.2 

Interscalene nerve block (ISB) is a common regional 

anesthetic technique employed in the context of shoulder 

surgery. It is frequently employed for the management of 

postoperative discomfort.3 Nevertheless, ISB has been 

associated with an increased risk of temporary and 

potentially permanent respiratory complications, 

including phrenic nerve paresis and unilateral 

diaphragmatic paralysis.4 Less common complications 

include respiratory distress, arm weakness, hoarseness, 

Horner's syndrome, and brachial plexus neuropathy. 

Consequently, ISB is contraindicated in individuals with 

contralateral phrenic nerve palsy, significant underlying 

respiratory insufficiency due to chronic obstructive 

pulmonary disease, restrictive lung disease, bronchial 

asthma, and increased body mass index.5 

In 2007, the combined suprascapular and axillary nerve 

block (SSNB/ANB) was introduced as a regional 

anesthetic for shoulder surgery. The axillary and 

suprascapular nerves are the primary sources of 

innervation to the shoulder. Selective blocks may be 

performed at the posterior humerus for the axillary nerve 

and at the suprascapular fossa for the suprascapular 

nerve.6 

The suprascapular nerve has its origin in the upper trunk 

of the brachial plexus, which is formed by the fifth and 

sixth cervical nerves. It supplies 60-70% of the 

innervation of the shoulder joint, whereas the axillary 

nerve, which is a branch of the posterior cord of the 

brachial plexus, supplies 25-30% of the innervation of 

the shoulder joint. Accordingly, it can be postulated that 

the combination of SSNB and ANB may enhance the 

efficacy of the nerve block.7 

Additionally, the suprascapular and axillary nerves can 

be accessed via an anterior route. The suprascapular 

nerve is situated laterally to the brachial plexus beneath 

the omohyoid muscle, while the axillary nerve is located 

within the axillary fossa.8, 9 Analgesia is provided instead 

of anesthesia by blocking both nerves peripherally 

around the joint. This approach is applicable in 

arthroscopic procedures and may offer advantages in 

open surgery, particularly in cases where ISB is 

contraindicated or challenging.10 Recently, the 

combination of SSNB/ANB has been proposed as a safe 

alternative to ISB for anesthesia and postoperative 

analgesia in shoulder surgery. Accordingly, this study 

aimed to evaluate the efficacy and safety of a combined 

SSNB and ANB approach as an alternative to ISB in 

providing analgesia for patients undergoing proximal 

humerus fracture surgeries. 

2. METHODOLOGY 

The protocol of the current study was approved by the 

Research Ethics Committee of the Faculty of Medicine, 

Ain Shams University, Egypt (ID: FMASU R10/2024, 

Date: 18/1/2024). All patients singed informed consent 

before enrollment. All procedures were conducted in 

compliance with the standards of the Declaration of 

Helsinki. The trial was registered at the 

ClinicalTrials.gov (ID: NCT06253442, Date: January 

30, 2024). 

This randomized, double-blind, parallel-group, clinical 

trial was conducted at Ain Shams University Hospital, 

Cairo, Egypt between February 2024 and August 2024. 

The study enrolled adult patients between the ages of 18 

and 65 years of both sexes who were scheduled for 

proximal humerus fracture surgery and classified as 

American Society of Anesthesiologists (ASA) physical 

status I or II. Patients who declined to provide informed 

consent, those with a history of local anesthetic allergy, 

bleeding disorder, cardiovascular, renal disease, hepatic, 

or neuromuscular diseases, chronic opioid use, infection 

or sepsis at the puncture site, or a body mass index (BMI) 

greater than 35 kg/m² were excluded from the study. 

The primary outcome was the VAS at 0, 6, 12, and 24 

hours postoperatively. Secondary outcomes included the 

amount of analgesic consumed during the surgical 

procedure, in the PACU, and the first 24 hours following 

surgery, as well as the time to rescue analgesia and the 

incidence of adverse effects. 

A computer-generated table was used to randomize 50 

adult patients into two groups (25 patients each). In the 

SSNB/ANB group, patients underwent the combined 

ultrasound-guided suprascapular and axillary nerve 

blocks. The ISB group underwent an ultrasound-guided 

interscalene nerve block. The randomization sequence 

was concealed using sealed, opaque envelopes.11 The 

patients and the data collectors were blinded to the 

intervention groups. 

A comprehensive pre-operative assessment was 

conducted on each patient, encompassing a detailed 

medical history, physical examination, and an in-depth 

analysis of the results of routine laboratory tests. The 

intensity of pain was quantified using the Visual Analog 

Scale (VAS), wherein a score of 0 signifies the absence 

of pain and a score of 10 represents the maximum 

https://www.apicareonline.com/index.php/APIC


Ehab AM, et al             nerve blocks for proximal humerus surgeries 

 

www.apicareonline.com 1000 Open access attribution (CC BY-NC 4.0) 

conceivable level of pain.12 Upon entering the 

preparation room, a medical professional proceeded to 

insert an 18-gauge intravenous (IV) cannula. Patients 

received premedication in the form of an IV 

administration of 0.02 mg/kg of midazolam, with or 

without 0.5-1 µ/kg of fentanyl and 10 mg of 

metoclopramide. In the operating room, patients were 

monitored using electrocardiography, non-invasive 

blood pressure, and pulse oximetry. The assessment of 

diaphragmatic motion was conducted in the holding area 

with the use of a curvilinear probe (SonoSite, Fuji M-

Turbo portable ultrasound system). Patients with 

abnormal examinations were deemed ineligible for 

inclusion in the study and were thus excluded.  

2.1. The SSNB/ANB Group 

The suprascapular nerve block was performed via a 

posterior route with the patient positioned in an upright, 

forward-leaning position. The high-frequency linear 

probe (10-15 MHz) was advanced from medial to lateral 

across the supraspinatus fossa, situated just above the 

scapular spine. Once the trapezius and supraspinatus 

muscles had been identified, the suprascapular nerve was 

located at the suprascapular notch, situated in proximity 

to the suprascapular artery. Subsequently, a 15-mL 

aliquot of 0.5% bupivacaine was administered, 

confirming the absence of blood by negative aspiration.13 

The ultrasound transducer for the axillary nerve block 

was positioned in a sagittal plane over the posterior 

aspect of the humeral head to locate the deltoid muscle, 

humeral neck, teres minor muscle, circumflex humeral 

artery, and triceps muscle. Following the identification 

of the neurovascular quadrangle and an assessment of the 

deltoid response to stimulation, a total of 10 mL of 

0.25% bupivacaine was administered using the in-plane 

approach.14 

Thirty minutes following the administration of the local 

anesthetic infusion, a masked investigator assessed the 

extent of the block. Motor block of shoulder external 

rotation and shoulder abduction at 90 degrees (for the 

suprascapular nerve) and shoulder abduction (for the 

axillary nerve) was evaluated using a 4-point Medical 

Research Council scale. The sensory block was 

evaluated using a four-point numerical rating scale for 

cold sensation. A sensory block of this nerve was also 

evaluated, as the suprascapular nerve does not transmit 

cutaneous afferent fibers.15 

2.2. The ISB Group 

An ultrasound-guided interscalene nerve block was 

performed with the assistance of a linear array ultrasound 

transducer. With the patient positioned supine, the head 

was rotated to the contralateral side of the block. 

Ultrasound scanning was conducted in the transverse 

plane with the long axis of the probe aligned parallel to 

the clavicle, to visualize the brachial plexus, which is 

situated between the anterior and middle scalene 

muscles. Subsequently, a 5 cm 22-gauge insulated needle 

was positioned in alignment with the probe, oriented 

laterally to medially. Subsequently, a local anesthetic 

solution was administered in 15-mL aliquots of 

bupivacaine 0.5% after negative blood aspiration, to 

facilitate posterior distribution to or between the C5 and 

C6 nerve roots.16 

At the end of the block, motor and sensory assessments 

were performed. Motor block for ISB was assessed by 

loss of shoulder abduction. The inability to achieve 

shoulder abduction within 30 minutes of the block was 

considered a failure of the block. The median nerve was 

assessed by loss of thumb opposition, the ulnar nerve by 

loss of finger adduction, the radial nerve by loss of elbow 

extension and the suprascapular nerve by loss of arm 

external rotation. Motor block was graded using the 

modified Bromage scale, a three-point scale. Grade 0: 

normal motor function with full flexion and extension of 

the shoulder and elbow; grade 1: reduced motor strength; 

grade 2: total motor block with inability to move the 

shoulder. 

Sensory block was assessed using either an ice test or a 

pinprick test in the relevant dermatome. The assessment 

employed a 3-point scale, as follows: 0 = normal 

sensation, 1 = loss of pinprick sensation (analgesia), and 

2 = loss of tactile sensation (anesthesia). A successful 

block was defined as a pinprick test score of ≥1 and a 

Bromage test score of 2 for the nerves innervating the 

shoulder.16 

General anesthesia was administered using a 

standardized method that included IV propofol at a dose 

of 2.5 mg/kg, fentanyl at a dose of 1 µ/kg, and atracurium 

at a dose of 0.5 mg/kg. The airway was maintained by 

tracheal intubation, and ventilation was provided with 

40% oxygen. General anesthesia was maintained with 

inhaled 0.75-1.2% of isoflurane. Patients with an 

intraoperative increase in heart rate or arterial pressure 

greater than 25% of pre-induction values receive IV 25 

mg of fentanyl.16 

At the end of surgery, atracurium was withdrawn and the 

neuromuscular blockade was antagonized with IV 

neostigmine at a dose of 0.04 mg/kg and atropine at a 

dose of 0.01 mg/kg. Subsequently, the endotracheal tube 

was removed. Following the surgical procedure, patients 

were transferred to the post-anesthesia care unit (PACU) 

for comprehensive recovery and monitoring.  

If the visual analogue scale (VAS) score reached 4 or 

above, an IV dose of pethidine at a concentration of 0.5 

mg/kg/dose was administered as rescue analgesia. The  
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objective was to ensure that the total 24-hour 

dose did not exceed 1 mg/kg every 8 hours. 

If the patient reported discomfort between 

scheduled doses of pethidine, intravenous 

paracetamol was administered at a dose of 15 

mg/kg, with a maximum of 1,000 mg per 

administration. 

2.3. Measurement tools 

The VAS score was assessed at 0, 6, 12, and 

24 hours after surgery. The amount of 

analgesia used during surgery, in the post-

anesthesia care unit and within the first 24 

hours after surgery was quantified and 

documented for each patient. We recorded 

the number of patients in each group who 

required additional doses of pethidine during 

surgery, the total amount of pethidine 

administered to each patient and the block 

failure rate. Also, we recorded the time to the first 

postoperative analgesic request by patients after surgery. 

A block was considered unsuccessful if the patient 

required more than two doses of rescue analgesia in the 

first hour after surgery.  

Phrenic nerve block was evaluated by ultrasound by 

observing the real-time movement of the diaphragm on 

the side of the block. The US was located at the midpoint 

of the hemiclavicular and midaxillary lines, aligned with 

the hemidiaphragm on the ipsilateral side of the block. 

Ultrasound was performed with a 2-5 MHz curvilinear 

probe with the subject in the dorsal decubitus position 

while breathing deeply. Hemi-diaphragmatic paralysis 

was characterized by elevation of the diaphragm more 

than 4 cm above the preoperative level. 

All block-related complications, such as pneumothorax, 

hoarseness, nausea, vomiting, and hypoxemia (SpO2 < 

90%), and any additional complications were 

documented. 

2.4. Sample size 

The sample size was calculated using STATA 10, 

following the methodology proposed by Ko et al.10 With 

the mean VAS score in interventional group 1.3 ± 1.6, 

while in the control group 3.3 ± 1.2, an alpha error of 

5%, and 80% power, the final calculated sample size per 

group was 25 participants in each group (total sample 

size = 50). 

2.5. Statistical analysis  

The data collected were coded, organized, and 

statistically analysed using IBM SPSS Statistics 

software version 28.0 (IBM Corp., Chicago, USA, 

2021). Quantitative data were assessed for normality 

using the Shapiro-Wilk test, then characterized as mean 

± SD, and compared using an independent t-test and a 

one-sample t-test. Qualitative data are presented as 

numerical values and percentages, then analysed using  

Table I: Patients’ demographic characteristics  

Parameters SSNB/ANB Group  

(n = 25) 

ISB Group  

(n = 25) 

P-
value 

Age (years) 39.2 ± 8.6 37.6 ± 8.0 0.521 

Gender Male 14 (56.0) 16 (64.0) 0.564 

Female 11 (44.0) 9 (36.0) 

BMI, kg/m2 29.3 ± 2.8 29.6 ± 3.2 0.694 

ASA I 13 (52.0) 10 (40.0) 0.395 

II 12 (48.0) 15 (60.0) 

Operative 
duration (min)  

43.5 ± 6.5 42.4 ± 6.4 0.555 

Group SSNB/ANB: Suprascapular nerve block and axillary nerve block; 
Group ISB: Interscalene nerve block group; BMI: body mass index; Data 
are presented as mean ± SD or n (%); P < 0.05 is significant 

 Table 2: Pain perception by visual analogue score 

Time SSNB/ANB 
Group (n = 25) 

ISB Group 
(n = 25) 

P-value Relative effect 

Mean ± SE  95% CI 

Preoperative 6.6 ± 1.5 6.5 ± 1.6 0.927 0.0 ± 0.4 -0.8–0.9 

Postoperative, h-0 2.8 ± 1.4 0.9 ± 1.0 < 0.001* 2.0 ± 0.4 1.3–2.7 

Postoperative, h-6 3.1 ± 1.1 1.1 ± 1.4 < 0.001* 2.0 ± 0.4 1.3–2.7 

Postoperative, h-12 1.2 ± 1.1 1.6 ± 1.4 0.312 -0.4 ± 0.4 -1.1–0.3 

Postoperative, h-24 1.2 ± 1.1 1.7 ± 1.2 0.115 -0.5 ± 0.3 -1.2–0.1 

Group SSNB/ANB: Suprascapular nerve block and axillary nerve block; Group ISB: Interscalene nerve block group; SD: 

standard deviation; n: numbers; BMI: body mass index; Relative effect: Effect in SSNB/ ANB group relative to that in ISB 

group; SE: Standard error; CI: Confidence interval; *: Significant at P ˂ 0.05. 
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the Chi-square test and Fisher's exact test. The 

significance criterion was set at a P ˂ 0.050. 

3. RESULTS 

The participants were randomly divided into two equal 

groups, comprising 25 individuals each. Group 

SSNB/ANB underwent a combined suprascapular and 

axillary nerve block, while Group ISB underwent an 

interscalene nerve blockade (Figure 1).  

No significant differences were observed regarding 

demographic data, including age, sex, BMI, ASA 

classification, and operative duration between the two 

groups (Table 1).  

As illustrated in Table 2, the group undergoing ISB 

exhibited significantly lower VAS scores in the 

immediate postoperative period and at the six-hour mark 

compared to the group receiving the combined 

SSNB/ANB (P = 0.001). The intraoperative, PACU, and 

postoperative doses of pethidine were higher in Group 

SSNB/ANB than in Group ISB (P = 0.024, 0.016, and 

0.002, respectively). Patients in Group ISB required a 

longer period to achieve adequate pain relief and 

required a lower dosage of acetaminophen than those in  

 

Group SSNB/ANB (10.1 ± 8.5 vs 2.4 ± 2.3 hours and 

708.3 ± 257.5 vs 933.3 ± 258.2 mg, with P = 0.017 and 

0.033, respectively) (Table 3).  

The SSNB/ANB group exhibited a significantly lower 

incidence of adverse effects compared to the ISB group, 

including diaphragmatic excursion reduction, 

hemidiaphragmatic paralysis, hypoxia (SpO2 <90%), 

and hoarseness of voice (Table 4). 

4. DISCUSSION 

Interscalene nerve block is the most effective regional 

analgesic for arthroscopic shoulder surgery. The ISB has 

success rates ranging from 87% to 100%.17 However, it 

is associated with potentially serious complications, 

including inadvertent epidural and spinal anesthesia, 

vertebral artery injection, paralysis of the vagus, 

recurrent laryngeal and cervical sympathetic nerves18 

pneumothorax19, and brachial plexus injury. Phrenic 

nerve block occurs in all subjects receiving interscalene 

nerve block.20 Therefore, an alternative approach of 

SSB/ANB has been proposed for postoperative analgesia 

in proximal humerus fracture surgeries to avoid the 

problems associated with ISB. The aim of this study was  

Table 3: Intraoperative and postoperative analgesic (pethidine) requirement and dosage  

Analgesic (pethidine) 
requirement 

SSNB/ANB 
Group (n = 
25) 

ISB Group  

(n = 25) 

P-value Relative effect 

Mean ± SE / 
RR 

95% CI 

Intraoperative requirement 5 (20.0) 3 (12.0) 0.702 1.67 0.45–6.24 

Intraoperative dose (mg) 45.0 ± 11.2 25.0 ± 0.0 0.024* 20.0 ± 6.7 3.7–36.3 

PACU requirement 5 (20.0) 1 (4.0) 0.189 5.00 0.63–39.79 

PACU dose, (mg) 45.0 ± 11.2 25.0 0.016* 20.0 ± 5.0 6.12–33.9 

Ward requirement 7 (28.0) 3 (12.0) 0.157 2.33 0.68–8.01 

Ward dose, (mg) 71.4 ± 17.3 33.3 ± 14.4 0.010 38.1 ± 11.4 11.7–64.5 

Postoperative requirement 10 (40.0) 4 (16.0) 0.059 2.50 0.90–6.92 

Postoperative dose, (mg) 72.5 ± 18.4 31.3 ± 12.5 0.002 41.3 ± 10.1 19.1–63.4 

Time of first postop dose, (hours) 2.4 ± 2.3 10.1 ± 8.5 0.017 -7.7 ± 2.8 -13.7–-1.6 

Ever requirement 15 (60.0) 7 (28.0) 0.023* 2.14 1.06–4.34 

Ever dose, (mg) 63.3 ± 20.8 28.6 ± 9.4 <0.001* 34.8 ± 8.3 17.4–52.1 

Acetaminophen dose 

Postoperative requirement 15 (60.0) 12 (48.0) 0.395 1.25 0.74–2.10 

Postoperative dose, mg 933.3 ± 258.2 708.3 ± 
257.5 

0.033* 225.0 ± 99.9 19.3–430.7 

 Group SSNB/ANB: Suprascapular nerve block and axillary nerve block; Group ISB: Interscalene nerve block group; n: 

numbers; SD: standard deviation; SE: Standard error; RR: Relative risk; CI: Confidence interval; *: Significant at P ˂ 0.05.  
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to compare the efficacy and safety of the combined 

SSNB and ANB versus ISB in providing analgesia for 

proximal humerus fracture Surgeries. 

Our main findings were that the VAS score became 

below 4 in both groups with significantly low in the ISB 

group in the early postoperative period, while it was 

comparable between both approaches at 12 and 24 hours. 

Furthermore, patients who underwent SSNB/ANB 

required large doses of pethidine at various times, as well 

as large doses of paracetamol postoperatively, and a 

shorter time to first analgesic request. However, it has 

minimal adverse effects compared to the ISB group.  

Similarly, Neuts et al.21 concurred with our findings that 

the ISB approach was more efficacious in providing 

postoperative analgesia and reduced the use of opioids 

compared to the SSNB/ANB approach. Additionally, 

Dutta et al.22 reported that both the ISB and SSNB/ANB 

approaches provide effective anesthesia and analgesia 

for shoulder surgery. The quality of the block was 

superior after ISB, yet SSNB/ANB had fewer adverse 

effects. In patients undergoing arthroscopic shoulder 

surgery, Dhir et al.23 observed inferior pain control in the 

early postoperative period with SSNB/ANB compared to 

ISB. However, SSNB/ANB provided superior pain 

control at 24 hours, and the SSNB-ANB group exhibited 

increased opioid consumption. Moreover, a systematic 

review and meta-analysis conducted by Zhao et al.10 

revealed that SSNB/ANB did not exhibit superior 

clinical efficacy in postoperative pain management or 

patient satisfaction when compared to ISB. However, 

SSNB + ANB demonstrated enhanced efficacy in 

reducing the incidence of dyspnea. Concerning the use 

of opioids, there was an absence of clinical data that 

could be used to assess the advantages of SSNB/ANB in 

comparison with ISB.  

 

The suprascapular nerve provides 70% of the sensory 

and motor coordination for the shoulder girdle and 

includes the superior, medial, and posterior joint areas, 

the posterior capsule, the acromioclavicular joint, the 

subacromial bursa, the coracoclavicular ligament, and 

variably, the surrounding skin. The axillary nerve 

provides additional innervation, situated laterally to the 

radial nerve and entering the quadrangular space, where 

it divides into two branches. The anterior branch 

innervates the middle and anterior portions of the deltoid 

muscle, while the posterior branch innervates the teres 

minor and the posterior fibers of this muscle, ultimately 

terminating as the lateral superior cutaneous nerve.24, 25 

In contrast to an interscalene block, which results in 

anesthesia of the entire shoulder girdle and upper limb, a 

selective nerve block is limited to the supraspinatus, 

infraspinatus, and teres minor muscles, sparing the 

musculature of the arm, forearm, and hand.21 The 

subscapularis muscle and the anterior glenohumeral joint 

capsule, which are innervated by the subscapular nerve, 

remain uninhibited by the selective approach.21 This 

anatomical context may provide an explanation for our 

findings. 

Conversely, Hashem et al.26 compared ISB with 

suprascapular nerve block alone and found that the latter 

was a viable alternative, particularly in patients with 

restricted breathing capacity and in outpatient 

arthroscopic shoulder procedures. The discrepancy 

between our findings and those of other trials may be 

attributed to the use of disparate local anesthetics and 

volumes. It is therefore recommended that further 

investigation be carried out to elucidate the impact of 

varying anesthetic agents.  

In terms of safety, the present study demonstrated that 

the SSNB/ANB approach exhibited a lower incidence of 

adverse effects in comparison to the ISB approach. 

Table 4: Side effects and complications  

Conditions SSNB/ANB 
Group (n = 25) 

ISB Group  

(n = 25) 

P-value Relative effect 

Mean ± 
SE/RR 

95% CI 

Diaphragmatic excursion 
reduction, cm 

1.0 ± 0.7 3.1 ± 1.7 <0.001* -2.1 ± 0.4 -2.8–-1.3 

Hemidiaphragmatic paralysis 0 (0.0) 15 (60.0) <0.001* NA NA 

Hypoxia, SpO2 <90 0 (0.0) 8 (32.0) 0.004* NA NA 

Hoarseness of voice 0 (0.0) 6 (24.0) 0.022* NA NA 

Nausea and vomiting 2 (8.0) 2 (8.0) 0.999 1.00 0.15–6.55 

Pneumothorax 0 (0.0) 1 (4.0) 0.999 NA NA 

Group SSNB/ANB: Suprascapular nerve block and axillary nerve block; Group ISB: Interscalene nerve block group; SD: standard 

deviation; n: numbers; SE: Standard error; RR: Relative risk; CI: Confidence interval; NA: Not applicable; *: Significant at P˂0.05 
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Similarly, Neuts et al.21 observed the occurrence of 

phrenic nerve paralysis, Horner's syndrome, and 

recurrent laryngeal nerve block in the ISB group. 

Specifically, three patients required endotracheal 

intubation and ventilatory support. Furthermore, Dutta et 

al.22 documented that three patients in the SSNB/ANB 

group experienced either inadequate or complete block 

failure, necessitating general anesthesia for the 

completion of the procedure.  

Interscalene nerve block carries an increased risk of 

nerve injury due to its focus on cervical nerve roots 

rather than peripheral nerves.3 The incidence of 

ipsilateral phrenic nerve palsy has been documented to 

range from 25% to 100%,27, 28 with the potential to result 

in a 25% decline in lung function. However, this can be 

compensated for by the intercostals and accessory 

respiratory muscles, which are less affected by the 

procedure. Therefore, ISB may be used with caution in 

patients with compromised lung function.  

Conversely, Zhao and colleagues proposed that the 

concurrent administration of SSNB and ANB may result 

in diaphragmatic paralysis.10 Zhao and colleagues 

ascribed this phenomenon to the anatomical distance 

between the suprascapular nerve and the phrenic nerve, 

with the former situated more distally than the latter.7 

Therefore, further research is recommended. 

5. LIMITATIONS 

The study was limited by its small sample size and 

single-center design. Future research should involve 

larger, multicenter trials and explore the effects of 

varying concentrations and doses of anesthetics. 

Additionally, noninvasive respiratory monitoring, 

though informative, remains less accurate compared to 

the gold standard of spirometry. Nonetheless, the use of 

the same anesthesia team to perform all blocks helped 

standardize the procedure, minimizing variability in 

technique and outcomes. While numerous studies have 

investigated regional anesthesia for shoulder 

arthroscopic surgeries, there are relatively few studies 

focusing on regional anesthesia for proximal humerus 

fracture surgeries. 

6. CONCLUSIONS 

In patients undergoing proximal humeral fracture 

surgery, the combined SSNB/ANB approach provides 

comparable analgesia to that of the ISB approach at 12 

and 24 hours postoperatively, with minimal adverse 

effects. In light of these findings, it may be posited that 

a combined SSNB/ANB approach represents a safe 

alternative. 

7. Data availability  

All data generated during this study are available with the 

authors and can be obtained on request. 

8. Ethical consideration 

The authors declare that this submission is in accordance with 

the principles laid down by the Responsible Research 

Publication Position Statements as developed at the 2nd World 

Conference on Research Integrity in Singapore, 2010. Prior to 

commencement of the study, ethical approval was obtained 

from the following ethical review board: Faculty of Medicine, 

Ain Shams University (ID: FMASU R10/2024, Date: 

18/1/2024). Informed consents were obtained from the study 

participants.  

The trial was registered at ClinicalTrials.gov (ID: 

NCT06253442, Date: January 30, 2024). 

9. Acknowledgements 

We thank the management of Ain Shams University, and staff of 
Department of Anesthesia, Intensive Care, & Pain Medicine, Faculty 

of Medicine, for their assistance and for providing us with the 

facilities to conduct the research analyses. 

10. Funding Declarations 

This study did not receive any external or industry funding.. 

11. Conflicts of interest  

The authors have nothing to disclose. 

12. Author contributions 

AME: Conduction of the study 

RFN: Manuscript Editing 

AFMA: Literature search  

REFERENCES 
1. Beks RB, Ochen Y, Frima H, Smeeing DPJ, et al. 

Operative versus nonoperative treatment of proximal 

humeral fractures: a systematic review, meta-analysis, 

and comparison of observational studies and randomized 

controlled trials. J Shoulder Elbow Surg. 

2018;27(8):1526-34. DOI: 10.1016/j.jse.2018.03.009.  

2. Handoll HH, Elliott J, Thillemann TM, Aluko P, Brorson 

S. Interventions for treating proximal humeral fractures in 

adults. Cochrane Database Syst Rev. 

2022;6(6):Cd000434. DOI: 

10.1002/14651858.CD000434.pub5. 

3. Lee BH, Qiao WP, McCracken S, Singleton MN, Goman 

M. Regional Anesthesia Techniques for Shoulder Surgery 

in High-Risk Pulmonary Patients. J Clin Med. 

2023;12(10). DOI: 10.3390/jcm12103483. 

PMC10219177. 

https://www.apicareonline.com/index.php/APIC
https://doi.org/10.1016/j.jse.2018.03.009
https://doi.org/10.3390/jcm12103483


Ehab AM, et al             nerve blocks for proximal humerus surgeries 

 

www.apicareonline.com 1005 Open access attribution (CC BY-NC 4.0) 

4. Campbell AS, Johnson CD, O'Connor S. Impact of 

Peripheral Nerve Block Technique on Incidence of 

Phrenic Nerve Palsy in Shoulder Surgery. Anesthesiol 

Res Pract. 2023;20239962595. DOI: 

10.1155/2023/9962595. PMC10506885. 

5. Kang R, Ko JS. Recent updates on interscalene brachial 

plexus block for shoulder surgery. Anesth Pain Med 

(Seoul). 2023;18(1):5-10. DOI: 10.17085/apm.22254. 

6. Price DJ. The shoulder block: a new alternative to 

interscalene brachial plexus blockade for the control of 

postoperative shoulder pain. Anaesth Intensive Care. 

2007;35(4):575-81. DOI: 

10.1177/0310057x0703500418.  

7. Park J-Y, Bang J-Y, Oh K-S. Blind suprascapular and 

axillary nerve block for post-operative pain in 

arthroscopic rotator cuff surgery. Knee Surgery, Sports 

Traumatology, Arthroscopy. 2016;24(12):3877-83. DOI: 

10.1007/s00167-015-3902-3.  

8. Siegenthaler A, Moriggl B, Mlekusch S, Schliessbach J, 

et al. Ultrasound-guided suprascapular nerve block, 

description of a novel supraclavicular approach. Reg 

Anesth Pain Med. 2012;37(3):325-8. DOI: 

10.1097/AAP.0b013e3182409168.  

9. Feigl G, Aichner E, Mattersberger C, Zahn PK, Avila 

Gonzalez C, Litz R. Ultrasound-guided anterior approach 

to the axillary and intercostobrachial nerves in the axillary 

fossa: an anatomical investigation. Br J Anaesth. 

2018;121(4):883-9. DOI: 10.1016/j.bja.2018.06.006.  

10. Sang Hun Ko, Sung Do Cho, Chae Chil Lee, Jang Kyu 

Choi, Han Wook Kim, Seon Jae Park, et al. Comparison 

of Arthroscopically Guided Suprascapular Nerve Block 

and Blinded Axillary Nerve Block vs. Blinded 

Suprascapular Nerve Block in Arthroscopic Rotator Cuff 

Repair: A Randomized Controlled Trial. Clinics in 

Orthopedic Surgery 2017;9:340-347 • DOI: 

10.4055/cios.2017.9.3.340 

11. Doig GS, Simpson F, Delaney A. A review of the true 

methodological quality of nutritional support trials 

conducted in the critically ill: time for improvement. 

Anesth Analg. 2005;100(2):527-33. DOI: 

10.1213/01.Ane.0000141676.12552.D0.  

12. Ghaderi F, Banakar S, Rostami S. Effect of pre-cooling 

injection site on pain perception in pediatric dentistry: “A 

randomized clinical trial”. Dent Res J. 2013;10790-4. 

DOI: 10.4103/1735-3327.122486.  

13. Harmon D, Hearty C. Ultrasound-guided suprascapular 

nerve block technique. Pain Physician. 2007;10(6):743-6.  

14. Rothe C, Asghar S, Andersen HL, Christensen JK, Lange 

KH. Ultrasound-guided block of the axillary nerve: a 

volunteer study of a new method. Acta Anaesthesiol 

Scand. 2011;55(5):565-70. DOI: 10.1111/j.1399-

6576.2011.02420.x.  

15. 1Vanhoutte EK, Faber CG, van Nes SI, Jacobs BC, et al. 

Modifying the Medical Research Council grading system 

through Rasch analyses. Brain. 2012;135(Pt 5):1639-49. 

DOI: 10.1093/brain/awr318. PMC3338921. 

16. Kumara AB, Gogia AR, Bajaj JK, Agarwal N. Clinical 

evaluation of post-operative analgesia comparing 

suprascapular nerve block and interscalene brachial 

plexus block in patients undergoing shoulder arthroscopic 

surgery. J Clin Orthop Trauma. 2016;7(1):34-9. DOI: 

10.1016/j.jcot.2015.09.003. PMC4735572. 

17. Kilbasanli S, Kaçmaz M. General anesthesia versus 

combined interscalene nerve/superficial cervical plexus 

block in arthroscopic rotator cuff repair: A randomized 

prospective control trial. Medicine (Baltimore). 

2023;102(42):e35522. DOI: 

10.1097/md.0000000000035522. PMC10589582. 

18. Krone SC, Chan VWS, Regan J, Peng P, et al. Analgesic 

effects of low-dose ropivacaine for interscalene brachial 

plexus block for outpatient shoulder surgery—A dose-

finding study. Reg Anesth Pain Med. 2001;26(5):439-43. 

DOI: 10.1053/rapm.2001.25914.  

19. Conn RA, Cofield RH, Byer DE, Linstromberg JW. 

Interscalene block anesthesia for shoulder surgery. Clin 

Orthop Relat Res. 1987(216):94-8.  

20. Urmey WF, Gloeggler PJ. Pulmonary function changes 

during interscalene brachial plexus block: effects of 

decreasing local anesthetic injection volume. Reg Anesth. 

1993;18(4):244-9.  

21. Neuts A, Stessel B, Wouters PF, Dierickx C, et al. 

Selective Suprascapular and Axillary Nerve Block Versus 

Interscalene Plexus Block for Pain Control After 

Arthroscopic Shoulder Surgery: A Noninferiority 

Randomized Parallel-Controlled Clinical Trial. Reg 

Anesth Pain Med. 2018;43(7):738. DOI: 

10.1097/AAP.0000000000000777.  

22. Dutta S, Mukherjii S, Ray M, Lahiri G, Chakraborty A. A 

comparative study between interscalene block and 

suprascapular plus axillary nerve block in patients 

undergoing shoulder surgery. Int J Sci Res. 

2021;10(4):72-4. DOI: 10.36106/ijsr/0217008.  

23. Dhir S, Sondekoppam RV, Sharma R, Ganapathy S, 

Athwal GS. A Comparison of Combined Suprascapular 

and Axillary Nerve Blocks to Interscalene Nerve Block 

for Analgesia in Arthroscopic Shoulder Surgery: An 

Equivalence Study. Reg Anesth Pain Med. 

2016;41(5):564. DOI: 10.1097/AAP.0000000000000436.  

24. Meier G, Bauereis C, Maurer H. [The modified technique 

of continuous suprascapular nerve block. A safe technique 

in the treatment of shoulder pain]. Anaesthesist. 

2002;51(9):747-53. DOI: 10.1007/s00101-002-0380-z.  

25. Checcucci G, Allegra A, Bigazzi P, Gianesello L, Ceruso 

M, Gritti G. A new technique for regional anesthesia for 

arthroscopic shoulder surgery based on a suprascapular 

nerve block and an axillary nerve block: an evaluation of 

the first results. Arthroscopy. 2008;24(6):689-96. DOI: 

10.1016/j.arthro.2008.01.019.  

26. Hashem MMM, Ibrahim SF, Mansour WA, Abdelaziz 

NM, Fahmy NG. A comparative study between 

ultrasound-guided interscalene and ultrasound-guided 

suprascapular nerve blocks in postoperative pain and hand 

https://www.apicareonline.com/index.php/APIC
https://doi.org/10.1155/2023/9962595
https://doi.org/10.1155/2023/9962595
https://doi.org/10.17085/apm.22254
https://doi.org/10.1177/0310057x0703500418
https://doi.org/10.1177/0310057x0703500418
https://doi.org/10.1007/s00167-015-3902-3
https://doi.org/10.1007/s00167-015-3902-3
https://doi.org/10.1097/AAP.0b013e3182409168
https://doi.org/10.1097/AAP.0b013e3182409168
https://doi.org/10.1016/j.bja.2018.06.006
https://doi.org/10.1213/01.Ane.0000141676.12552.D0
https://doi.org/10.1213/01.Ane.0000141676.12552.D0
https://doi.org/10.4103/1735-3327.122486
https://doi.org/10.1111/j.1399-6576.2011.02420.x
https://doi.org/10.1111/j.1399-6576.2011.02420.x
https://doi.org/10.1093/brain/awr318
https://doi.org/10.1016/j.jcot.2015.09.003
https://doi.org/10.1016/j.jcot.2015.09.003
https://doi.org/10.1097/md.0000000000035522
https://doi.org/10.1097/md.0000000000035522
https://doi.org/https:/doi.org/10.1053/rapm.2001.25914
https://doi.org/10.1097/AAP.0000000000000777
https://doi.org/10.1097/AAP.0000000000000777
https://doi.org/10.36106/ijsr/0217008
https://doi.org/10.1007/s00101-002-0380-z
https://doi.org/10.1016/j.arthro.2008.01.019
https://doi.org/10.1016/j.arthro.2008.01.019


Ehab AM, et al             nerve blocks for proximal humerus surgeries 

 

www.apicareonline.com 1006 Open access attribution (CC BY-NC 4.0) 

motor power affection in shoulder scope surgeries. Ain-

Shams J Anesthesiol. 2023;15(1):26. DOI: 

10.1186/s42077-023-00324-8.  

27. Urmey WF, Talts KH, Sharrock NE. One hundred percent 

incidence of hemidiaphragmatic paresis associated with 

interscalene brachial plexus anesthesia as diagnosed by 

ultrasonography. Anesth Analg. 1991;72(4):498-503. 

DOI: 10.1213/00000539-199104000-00014.  

28. Riazi S, Carmichael N, Awad I, Holtby RM, McCartney 

CJ. Effect of local anaesthetic volume (20 vs 5 ml) on the 

efficacy and respiratory consequences of ultrasound-

guided interscalene brachial plexus block. Br J Anaesth. 

2008;101(4):549-56. DOI: 10.1093/bja/aen229. 

 

 

https://www.apicareonline.com/index.php/APIC
https://doi.org/10.1186/s42077-023-00324-8
https://doi.org/10.1186/s42077-023-00324-8
https://doi.org/10.1213/00000539-199104000-00014
https://doi.org/10.1093/bja/aen229

