
International Medical Journal Vol. 27, No. 1, pp.  88 - 91 ,  February  2020

CLINICAL  ANATOMY

Identification of Suprascapular Nerve as Related with 
Omohyoid Muscle, Brachial Plexus and Clavicle in 

Supraclavicular Fossa for Selective  
Suprascapular Nerve Block

Naraporn Maikong1),  Prangmalee Leurcharusmee2),  Apichat Sinthubua1),   
Pasuk Mahakkanukrauh1,3,4)

ABSTRACT 
Objective: The suprascapular nerve block at suprascapular fossa is considered an alternative technique for shoulder surgery. 

The objective of this study was to determine an anatomy of the SSN in relation with the omohyoid muscle, brachial plexus and 
clavicle.

Materials and Methods: Posterior triangle of neck both sides 44 sides from 24 cadavers (16 men and 8 women, age range 
55-80 years). Identify the location of inferior belly of omohyoid muscle, SSN and upper trunk of brachial plexus which crossed 
under each part of clavicle. Measure the distance between sternal end of clavicle to acromial end of clavicle, medial border of 
inferior belly of omohyoid muscle, SSN and lateral border of upper trunk of brachial plexus by Vernier caliper.

Results: The medial border of inferior belly of omohyoid muscle was equally located at middle or lateral parts of the clavicle. 
The SSN and lateral border of upper trunk of brachial plexus were located at middle part of the clavicle. Additionally, the SSN 
was 8.67 ± 4.27 mm medial to the medial border of inferior belly of omohyoid muscle and was 13.21 ± 7.27 mm lateral to the lat-
eral border of upper trunk of brachial plexus. No significant difference on right and left sides.

Conclusion: The SSN has a consistent relation with the inferior belly of omohyoid muscle and the upper trunk of brachial 
plexus which are good landmark for the selective SSN block.
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INTRODUCTION

Suprascapular nerve (SSN) supplies the shoulder joint and rotator 
cuff muscles. The SSN block is a regional anesthesia technique for 
shoulder surgery to provide surgical anesthesia and reduce postoperative 
pain. Besides, the SSN block is also useful to alleviate acute and chron-
ic shoulder joint pain from several conditions including adhesive capsu-
litis, calcific tendinitis, rotator cuff injury and metastatic cancer1-6). 
Currently, the selective SSN block combined with an axillary nerve 
block is considered an alternative technique for interscalene brachial 
plexus block (ISB) or supraclavicular brachial plexus block (SCB) 
which are related to 50- 100% incidence of phrenic nerve block leading 
to ipsilateral diaphragmatic paralysis7-9). 

A conventional technique of SSN block is an injection at a floor of 
scapular spine between scapular notch and spinoglenoid notch. Even 
though, the procedure is performed under ultrasound (US) guidance to 

improve visualization of the structures including bony landmarks, the 
identification of the SSN is not accurate because of its small size and 
deep location10,11). 

For decades, the US-guided SSN block at suprascapular fossa has 
been investigated for its efficacy; however, success rates and complica-
tions were uncertain11). Recently, Siegenthaler A. et al.11) suggested that 
an US-guided proximal approach of the SSN block in supraclavicular 
region using omohyoid muscle as a landmark demonstrated 95% accura-
cy for the nerve identification. Similarly, Laumonerie P. et al.12,13) 
showed that an origin of the SSN separating from the upper trunk of the 
brachial plexus was also a good landmark for the US-guided proximal 
approach of the SSN block in supraclavicular fossa. The accuracy of 
SSN identification was 100% and the incidence of the phrenic nerve 
blockade was 21.4%. Therefore, the new technique for the US-guided 
SSN block at supraclavicular region should be further investigated and 
the anatomy of the SSN related to surrounding structures that can be 
visualized and identified using US guidance should be studied to 
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improve efficacy and safety of the SSN block.
The objective of this study was to determine an anatomy of the SSN 

in relation with the omohyoid muscle, brachial plexus and clavicle in 
order to develop a new, effective and safe technique of US-guided selec-
tive SSN block to reduce shoulder joint pain.

MATERIALS  AND  METHODS

Cadaveric specimens 
Study of 44 posterior triangle of neck on both sides (16 men and 8 

women, age range 55-80 years), excluding those wth pathology of neck 
and clavicle fracture. The cadavers were obtained from the Department 
of anatomy, Faculty of Medicine, Chiang Mai University. Prior ethical 
approval was obtained from Faculty of Medicine Ethical Committee 
Board of Chiangmai University.

Dissection and measurement
The boundary of posterior triangle of neck were dissected. Identify 

inferior belly of omohyoid muscle at base of posterior triangle of neck 
and brachial plexus was located between anterior scalene and middle 
scalene. The supraclavicular part of brachial plexus (roots and trunks) 
was also identified. The trunks of brachial plexus were divided into 
upper trunk, middle trunk and lower trunk. Examine SSN which was the 
branch of upper trunk of brachial plexus (Fig. 1). Then, identify the 
location of inferior belly of omohyoid muscle, SSN and upper trunk of 
brachial plexus and which crossed under each part of clavicle (1/3 medi-
al, 1/3 middle and 1/3 lateral). After that, measure the distance between 
sternal end of clavicle to acromial end of clavicle (= A), medial border 
of inferior belly of omohyoid muscle (= B), SSN (= C) and lateral bor-
der of upper trunk of brachial plexus (= D) by Vernier caliper following 
recorded data (Fig. 2).

Statistical analysis
All descriptive analyses were performed using SPSS software for 

Window (version 16.0). The independent samples using paired sample t 
test for comparating the data. Statistical significance was defined as P ≤ 
0.05.

RESULTS

The result showed that the most common pattern of the distributions 
of medial border of inferior belly of omohyoid muscle was equally 
related with clavicle in 1/3 middle and 1/3 lateral part. In contrast, SSN 
and lateral border of upper trunk of brachial plexus were related with 
clavicle in 1/3 middle part 70.45% and 97.73%, respectively (Table 1).

In order that, showed the mean distance between sternal end of 

clavicle to acromial end of clavicle, medial border of inferior belly of 
omohyoid muscle, SSN and lateral border of upper trunk of brachial 
plexus were 152.79 ± 10.24, 104.28 ± 13.26, 97.39 ± 12.79 and 84.19 ± 
8.69 mm, respectively (Table 2). And the difference of distance on right 
and left sides showed that no significant difference and the p value were 
p = 1.00, p = 0.78, p = 0.90 and p = 0.55, respectively (p ≤ 0.05).

The mean distance between SSN to medial border of inferior belly 
of omohyoid muscle and lateral border of upper trunk of brachial plexus 
were 8.67 ± 4.27 and 13.21 ± 7.27 mm, respectively (Table 3). So that, 
the difference of distance on right and left sides showed that no signifi-
cant difference and the p value were p = 0.39 and p = 0.83, respectively 
(p ≤ 0.05).

DISCUSSION

The selective SSN block is beneficial for shoulder surgery or shoul-
der pain. Currently, regional anesthesiologists are interested in this 
selective block as an alternative for the ISB and the SCB because the 
incidence of inadvertent ipsilateral diaphragmatic paralysis following 
the phrenic nerve block are 100% and 25-50% in the ISB and the SCB 
respectively14-16). Therefore, both approaches of the brachial plexus block 
should be replaced by the US-guided selective SSN block to improve 
procedural outcome and safety.

The SSN is a motor and sensory nerve which derivates from upper 
trunk of brachial plexus receiving fibers from C5 and C6 and occasion-
ally C4 ventral rami of spinal nerve. The motor innervation supplies 
supraspinatus and infraspinatus muscle and the sensory innervation sup-
plies approximately 70% of shoulder joint5,17,18). The SSN travels across 
the posterior triangle of neck and passes the mid-clavicular point under 
inferior belly of omohyoid muscle in supraclavicular fossa. After that, it 
runs posteriorly to the suprascapular fossa and lies in suprascapular 
notch deep to the superior transverse scapular ligament17,19,20). 

The classical approach of US-guided SSN block is widely per-
formed at the scapular notch10). At this location, the SSN lies under the 
supraspinatus muscle; therefore, it is difficult to identify the SSN even 
with the US guidance11,19). 

Several studies have described the proximal SSN block which is an 
injection of local anesthetics where the SSN is at supraclavicular fossa. 
Two articles have described technique to identify SNN using anatomical 
landmark of inferior belly of omohyoid muscle over SSN11,19). 
Siegenthaler A. et al.11) demonstrated that the SSN was visulized in the 
supraclavicular fossa in 97 out of 120 volunteers (81%) and the needle 
placement for the SSN block was correctly located in 95% of the volun-
teers. Thereafter, Rothe C. et al.19) successfully performed the selective 
SSN block at supraclavicular fossa in 8 out of 11 healthy volunteers. 
Conversely, Laumonerie P. et al.13) reported that the SSN block using a 
"ski lift" method was effective to identify the SSN in supraclavicular 
region. The steps of this method are, firstly, identifying the origin 

Fig. 1. Anatomical landmark and structures of posterior triangle 
of neck. Fig. 2. A-D Measurement of the distance between sternal end of 

clavicle to acromial end of clavicle, medial border of inferi-
or belly of omohyoid muscle, SSN and lateral border of 
upper trunk of brachial plexus.
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C5-C6 nerve roots and tracing them distally to the upper trunk of bra-
chial plexus. Then, the SSN which is a branch of the upper trunk was 
located. The success of technique was 90% identified by dye injection. 
A year later, Laumonerie P. et al.12) demonstrated a 21.43% incidence of 
phrenic nerve stained with dye after the US-guided proximal SSN 
block. From both studies, the upper trunk of brachial plexus was sug-
gested as a landmark for identifying the SNN and potentially improved 
a success of the SSN block.

Our study presented the medial border of inferior belly of omohyoid 
muscle was equally located at middle or lateral parts of the clavicle. The 
SSN and lateral border of upper trunk of brachial plexus were located at 
middle part of the clavicle (Table 1). Similarly, the SSN was found 
underneath the omohyoid muscle at mid-clavicular point as described 
by Wu W-T. et al.20) Additionally, the SSN was 8.67 ± 4.27 mm medial 
to the medial border of inferior belly of omohyoid muscle and was 
13.21 ± 7.27 mm lateral to the lateral border of upper trunk of brachial 
plexus (Table 3). In accordance to the study of Battaglia PJ. et al.21), the 
SSN and the omohyoid muscle were in relation with the lateral cervical 
region defined by the three reference points (origin SSN, over 1st rib and 
distal clavicle). They showed the mean distance between the SSN and 
omohyoid muscle was 7.6 ± 4.6 mm at origin SSN point.

We suggested that it can apply the distribution data in procedure 
without US-guided by using the relationship explain previously to inject 
anesthetic for SSN block. In addition, the anatomical landmark of inferi-
or belly of omohyoid muscle and upper trunk of brachial plexus pass 
posterior triangle of neck at supraclavicular fossa can be used to identify 
SSN with US-guided. And we recommend the alternative safe zone to 
inject anesthetic for SSN block at the distance between SSN to medial 
border of inferior belly of omohyoid muscle and lateral border of upper 
trunk of brachial plexus. It may be reliable and efficient when choosing 
this location for SSN block. These source of information may benefit 
for anatomists, anesthesiologists, neurologists and surgeons for surgery. 
Further studies are also needed to study the replicability of our tech-
nique with Electron Microscope (EM) or histology. And study of local 
anaesthetic volume will be sufficient to SSN block at supraclavicular 
fossa for shoulder surgery.

CONCLUSION  AND  RECOMMENDATION

The SSN has a consistent relation with the medial border of inferior 
belly of omohyoid muscle and the lateral border of the upper trunk of 
brachial plexus. Therefore, both omohyoid muscle and brachial plexus 
which can be visualized under US guidance are good landmarks for the 

selective SSN block.
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