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SUMMARY  
 

We describe the supraescapular region’s anato-
my providing distances between osseous land-
marks (supraglenoid tubercle, suprascapular 
notch, glenoid rim, scapular spine) and measuring 
the total length of the suprascapular nerve (ssn), to 
determine ideal places or safe zones for shoulder 
surgery. Fifty shoulders from cadavers belonging 
to the Human Anatomy and Embryology donated 
under consent of the Spanish law were studied. 
The course of the nerve in each shoulder has been 
defined by measuring the distances from the su-
praglenoid tubercle to the suprascapular notch and 
to the scapular spine, the distance from the mid-
point of the posterior glenoid rim to the base of the 
scapular spine, and finally the total length of the 
nerve.  

After leaving the suprascapular notch, the ssn 
courses posteriorly and laterally deep to the su-
praspinatus muscle to reach the base of the scap-
ular spine. The distance from the supraglenoid 
tubercle to the notch averaged 3.54 cm (range 3 - 
4.1 cm) and the distance to the base of the spine 
averaged 2.51 cm (range 1.9 - 3 cm). The distance 
from the midline of the posterior glenoid rim to the 
scapular base ranged from average 2.42 (range1.9 
- 3.1 cm). The total length of the nerve along the 
supraspinous fossa averaged 4.22 cm (range 3.6 - 
5 cm). A surgical safe zone could be established 
taking into account these measurements. 
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INTRODUCTION  

 
The supraescapular nerve is a mixed nerve, 

which originates from the brachial  plexus’ superior 
trunk containing roots from C5 and C6. It runs lat-
erally, deep to the trapezius, entering the suprasp-
inous fossa trough the supraescapular notch, un-
der the transverse scapular ligament. It continues 
its course to the infraspinatus fossa passing 
through the spinoglenoid notch, under the spino-
glenoid ligament. Along its route the nerve gives 
motor branches for the supraspinatus and infrasp-
inatus muscles and sensory branches for the acro-
mioclavicular and glenohumeral joints, subacromi-
al bursa, coracoacromial and coracohumeral liga-
ments (Callahan et al., 1991; Molony et al., 2011) 
and a cutaneous branch for the upper lateral parts 
of the arm (Ajmani, 1994). Its relationship with the 
supraescapular vessels must be highlighted due to 
its great variability (Yang et al., 2012). 

Anatomical knowledge of the supraescapular 
nerve is essential for correct clinical and surgical 
practice. The nerve suffers frequent entrapment by 
the transverse scapular and spinoglenoid liga-
ments producing pain and shoulder dysfunction 
(Reider and Inglis, 1982). Between 1 and 2% of 
the total shoulder pain is caused by entrapment of 
the suprascapular nerve (Van Meir et al., 2011) the 
suprascapular notch being the most common 
place (0.4%) (Demirhan et al., 2011). Since the 
first description of these types of entrapment was 
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made by Thompson and Kopell (Thompson and 
Kopell, 1959), many authors have reported similar 
investigations associating them to iatrogenic inju-
ries due to posterior shoulder approaches, inser-
tion of arthroscopic devices, transverse ligament 
anomalies, ganglias, cysts, tumors, trauma, frac-
tures of scapula or ligament calcification (Warner 
et al., 1992). Neuropathy may also occur by trac-
tion injuries due to excessive overhead sports 
practice, or as a result of a massive retracted rota-
tor cuff tear. In addition to this, there is a new 
study that defines another case of entrapment due 
to varicose enlargement of the suprascapular 
veins at the spinoglenoid notch (Van Meir et al., 
2011). The main symptoms of supraescapular en-
trapment are pain, weakness, paralysis, and atro-
phy of supra and/or infraspinatus muscles.  

Several arthroscopic techniques have been de-
scribed for nerve release such as resection of the 
ligament (Morgan and Bodenstab, 1987; Sou-
beyran et al., 2008; Yang et al., 2012). These, as 
well as suprascapular nerve blockade procedures 
(Chan and Peng, 2011; Nam et al., 2011) and 
screw insertion in shoulder arthroplasty for instabil-
ity (Molony et al., 2011), require acquaintance with 
the nerve’s pathway in relation with anatomical 
landmarks. Locating the nerve during surgical in-
terventions by establishing surgery safe zones can 
help us to avoid iatrogenic damage and to improve 
the approach during nerve decompression (Bigliani 
et al., 1990; Kim et al., 2010). The clinical im-
portance of this knowledge has also been shown 
in the management of massive rotator cuff tears 
(Warner et al., 1992). If nerve decompression is 
not possible, the use of damaging techniques such 
as pulsed radiofrequency and neurotization of the 
suprascapular nerve and the axillary nerve in C5, 
C6 brachial plexus injuries has also been de-
scribed in the literature (Chan and Peng, 2011; 
Jerome, 2011). 

The aim of this study was therefore to describe 
the supraescapular region’s anatomy by providing 
distances between osseous landmarks 
(supraglenoid tubercle, suprascapular notch, gle-
noid rim, scapular spine) and by measuring the 
total length of the nerve, in order to determine ide-
al places or safe zones for shoulder surgery in-
cluding arthroscopic procedures, joint instability, 
decompression and nerve blocks. A reduction in 
iatrogenic damage, technical improvements and 
better surgical results are searched. 

 
MATERIAL AND METHODS 

 
Fifty cadaveric shoulders donated to the Depart-

ment of Human Anatomy and Embryology of the 
Complutense University of Madrid (Spain) were 
dissected in accordance to the national law for this 
procedure in the course of our study.  Of these, 27 
were male and 19 female, their mean age being 
62.30. 22 were right shoulders and 24 left.  

To expose the supraescapular nerve a careful 
dissection was performed.  Firstly, the deltoid mus-
cle and the trapezium muscle were rejected to ex-
pose the supraspinatus and infraspinatus muscles, 
which were then elevated from their origins, expos-
ing the supraescapular nerve without disturbing its 
location. The spinoglenoid ligament and the su-
praescapular and spinoglenoid notches were iden-
tified. The supraescapular nerve was identified 
passing under the transverse scapular ligament 
and followed proximally and distally. It was accom-
panied by the suprascapular artery and vein, re-
spectively.  

Nerve course and its distance from standard 
bony landmarks in each shoulder were recorded 
measuring the following distances: (Fig. 1) 

A - from the supraglenoid tubercle to the su-
prascapular notch. 

B - from the supraglenoid tubercle to the scapu-
lar spine. 

C - from the midline of posterior glenoid rim to 
the base of the scapular spine. 

D - the total length of the nerve (between the su-
prascapular and spinoglenoid notches). 

All measurements were repeated three times by 
two different observers using fine calipers graduat-
ed to 0.1 mm to reduce error rate. We also ana-

Fig. 1.  Scheme representing a right shoulder posterior 
view showing measuring distances (A) from the su-
praglenoid tubercle to the suprascapular notch; (B) 
from the supraglenoid tubercle to the scapular spine; 
(C) from the midline of posterior glenoid rim to the base 
of the scapular spine; (D) the total length of the nerve, 
between the suprascapular and spinoglenoid notches. 
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lysed the presence or absence of the spinoglenoid 
ligament. 

 
RESULTS 

 
The anatomical variation of the relationship of the 

supraescapular vessels and the spinoglenoid liga-
ment was noted in several cadavers, passing the 
vessels over the ligament or below it and after 
through the spinoglenoid notch.  

Table 1 shows the descriptive statistics of the 
Supraglenoid Tubercle (Suprascapular notch and 
scapular spine), the midline of posterior glenoid 
rim (base of the scapular spine) and the run along 
supraspinatous fossa. We can observe that the 

variation range in cm. from the supraglenoid tuber-
cle to suprascapular notch measure is [3.0; 4.1] 
with an average value of 3.54 cm. Data are con-
centrate in the average with relevant concentration 
of data at the beginning and the end of the varia-
tion range interval (Fig. 2). The 95% confidence 
interval for the average is IC95%(µ)=[3.44; 3.63]. 
The Kolmogorov – Smirnoff normality test as-
sumes a normal distribution for the data with a 
confidence level α=0.05 (p-value 0.331).  

In relation to the distance from the supraglenoid 
tubercle to the scapular Spine, the variation range 
in cm. is [1.9; 3.0] with an average value of 2.51 
cm. Data are concentrate in the average with rele-
vant concentration of data at the beginning and the 

Fig. 2.  Histogram for the variable measure of the Su-
praescapular Notch. 

Fig. 3.  Histogram for the variable measure of the Scap-
ular Spine. 

Statistics 

  Suprascapular Notch Scapular Spine Base of the Scapular 
Spine Run along supraspinatous 

N 

Valid 50 50 50 50 

Missing 
Values 0 0 0 0 

Average 3,540 2,512 2,424 4,222 

Median 3,600 2,600 2,500 4,100 

Estándar Dev. ,3220 ,3147 ,3034 ,3565 

Minimum 3,0 1,9 1,9 3,6 

Maximum 4,1 3,0 3,1 5,0 

Per-
centil
e 

10 3,000 2,000 2,010 3,800 

90 3,900 2,900 2,890 4,700 

Table 1.  Descriptive statistics of the suprascapular notch, scapular spine, base of the scapular spine and the run 
along supraspinatous fossa measures  
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Fig. 4.  Histogram for the variable measure of the base 
of the Scapular Spine. 

Fig. 5.  Histogram for the variable measure of the run 
along the Supraspinous. 

Fig. 6.  Right (A) and left (B) shoulders dissections showing suprascapular nerve (ssn) passing below the transverse 
scapular ligament (tl). (A) This figure shows the most common situation in which suprascapular vessels cross over 
the ligament; suprascapular artery has been removed to visualize the nerve. (B) suprascapular artery (sa) and su-
prascapular vein (sv) pass to the supraspinatus fossa with the ssn below the ligament. Infraspinatus muscle (im); 
supraspinatus muscle (sm); scapular spine (s). 

  Spinoglenoid Ligament  Artery position  
  

Side  

  Frecuency Percentage Frecuency Percentage Frequency Percentage 

Artery below 3 6.0 48 96.0 Left 
Right 

 

Missing Values 

              26             52.0 
              24             48.0 
  
  

Artery over 47 94.0 2 4.0 

Missing Values         

Total 50 10.0 50 100.0 Total               50            100.0 

Table 2.  Frequency and percentages for the variables spinoglenoid ligament, artery over and hand side  
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end of the variation range interval (Fig. 3). The 
95% confidence interval for the average is IC95%(µ)
=[2.42; 2.60]. The Kolmogorov-Smirnoff normality 
test assumes a normal distribution for the data 
with a confidence level α=0.05 (p-value 0.132). 
Regarding the distance from the midline of posteri-
or glenoid rim to the base of the Scapular Spine, 
the variation range in cm. is [1.9; 3.1] with an aver-
age value of 2.42 cm. Data are concentrate in the 
average with relevant concentration of data at the 
beginning and the end of the variation range inter-
val (Fig. 4). The 95% confidence interval for the 
average is IC95%(µ)=[2.33; 2.51].  The Kolmogorov-
Smirnoff normality test assumes a normal distribu-
tion for the data with a confidence level α=0.05 (p-
value 0.368).  

Finally, the measure between the suprascapular 
and spinoglenoid notches have a variation range 
in cm. of [3.6; 5.0] with an average value of 4.22 
cm. Data are concentrate in the average with rele-
vant concentration of data at the beginning and the 
end of the variation range interval and a big 
spread (Fig. 5). The 95% confidence interval for 
the average is IC95%(µ)=[4.12; 4.32].  The Kolmo-
gorov-Smirnoff normality test cannot conclude in 
the hypothesis of normality with a confidence level 
α=0.05 (p-value 0.09). 

Table 2 represents the frequencies of the spino-
glenoid ligament. In these cases the artery was 
over or below the ligament and the hand side and 
the sex of the shoulder. We can observe that the 
spinoglenoid ligament was present in the majority 
of the cases (94%), the artery was over in the 96% 
of the cases and the hand sides where balanced 
between right and left (48% and 52% respectively) 
(Fig. 6). 

 
DISCUSSION 

 
Entrapment of the suprascapular nerve and iatro-

genic injury due to arthoscopic procedures such as 
the arthroscopic Bankart Procedure produce 
shoulder dysfunction, pain, weakness, paralysis, 
and atrophy. These are well known and described 
in previous studies (Viek and Bell, 1959; Reider 
and Inglis, 1982; Duparc et al., 2010). Other inves-
tigations mention the most common entrapment 
points along its tour (suprascapular and spinogle-
noid notch) and many arthroscopic techniques for 
its decompression (Morgan and Bodenstab, 1987; 
Soubeyran et al., 2008). 

Nevertheless, for clinical practice its relationship 
with osseous landmarks is the most useful. Taken 
all these distances into consideration, we can es-
tablish a safe zone and obtain the patterns of the 
most frequent distances for the surgical approach. 
Surgical pins, inserted from the anterior side for 
glenohumeral ligament reconstructions, could 
emerge in this safe zone without damaging the 
suprascapular nerve, and could be employed to 

facilitate the administration of analgesia to block 
the nerve in arthroscopic shoulder surgery. 

On the other hand, we also studied the presence 
or absence of the spinoglenoid ligament and the 
nerve’s relationship with the suprascapular artery 
and vein, looking out for anatomical variations, 
which might be important for surgical techniques in 
order to avoid iatrogenic damages. Although 
spinoglenoid ligament is not easily observed, it 
was seen in all cases, in some of them calcified, 
being this situation a possible cause of nerve en-
trapment.  

The suprascapular nerve was observed passing 
inferior to the transverse scapular ligament in all 
cases. Most times the suprascapular artery reach-
es supraspinatus fossa passing over the ligament 
although sometimes (6% of cases) it does so ac-
companying the suprascapular nerve below the 
ligament.  

Measurements carried out in this study are simi-
lar to those previously published (Bigliani et al., 
1990) and, in agreement with most authors, the 
spinoglenoid ligament has been observed in all 
cases. 

Conclusion: A thorough description of the re-
gion’s anatomy, providing osseous landmarks 
(supraglenoid tubercle, suprascapular notch, gle-
noid rim, scapular spine) and the total length of the 
nerve are provided, which help establish ideal 
places or safe zones for shoulder surgery including 
arthroscopic procedures, joint instability, decom-
pression and nerve blocks. Knowledge of the ana-
tomical course of the nerve may be used in future 
surgical approaches in order to reduce iatrogenic 
damage and improve surgical results.  
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