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Abstract- Variations in the origin of axillary artery branches are common. But, distinctly abnormal course 

of its posterior circumflex humeral branch is rare. We are reporting a case of posterior circumflex humeral 

artery (PCHA) originating from the axillary artery, passing through lower triangular space to reach the 

scapular region where it accompanied the axillary nerve and posterior circumflex humeral vein to pass around 

surgical neck of humerus, deep to the fibers of deltoid. Other variations observed in this specimen were the 

radial collateral artery arising from the PCHA, middle collateral artery arising directly from the brachial 

artery and absence of profunda brachii artery. PCHA forming a hair pin loop, traversing through lower 

triangular space instead of quadrangular space taking a long course is being reported for the first time. 

Further, the clinical and surgical importance of this case especially in relation with quadrangular space 

syndrome and relevant literature is discussed.   
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Introduction 
 
Proper knowledge of vascular variations is essential not 
only for the anatomists but also for clinicians and 
surgeons. Variations of the branches of axillary artery 
are well documented. But, there are no reports of a long 
loop like abnormal course of posterior circumflex 
humeral artery (PCHA) associated with variant origin of 
radial collateral artery (RCA). Posterior circumflex 
humeral artery normally is a branch of 3rd part of 
axillary artery at the distal border of subscapularis. It 
runs backwards with axillary nerve through the 
quadrangular space which is bounded by subscapularis, 
the capsule of the shoulder joint and teres minor above, 
teres major below, the long head of triceps medially and 
the surgical neck of the humerus laterally. It then curves 
round the humeral surgical neck and supplies the 
shoulder joint deltoid and other muscles of around the 
quadrangular space. Posterior circumflex humeral vein 
is a tributary of axillary vein which follows the course of 

PCHA. Profunda brachii artery is a branch of  
brachial artery which closely follows the radial nerve, 
passes through the lower triangular space which is 
bounded by teres major above, long head of  
triceps medially and shaft of the humerus laterally. On 
reaching the spiral groove, it gives a middle collateral 
artery (MCA) and continues as the radial  
collateral artery which accompanies the radial nerve as it 
passes through the lateral intermuscular septum, 
descends between brachialis and brachioradalis,  
and ends in front of the lateral humeral epicondyle 
 by anastomosing with the radial recurrent artery  
(1).  

The quadrangular space syndrome is a clinical 
condition associated with the PCHA, characterized by 
the tenderness over the quadrangular space and shoulder 
pain radiating to the arm, caused by the compression of 
axillary nerve and PCHA (2). Occlusion of PCHA is one 
of the commonest reasons for the quadrangular space 
syndrome (3,4).  
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We report here a rare case of normal origin but an 
abnormal devious course and branching of PCHA which 
could mimic the quadrangular space syndrome. 
 
Case Report 
 
During routine dissections for the first-year medical 
students of Melaka Manipal Medical College, Manipal, 
a case of an unusual course of PCHA associated with 
abnormal origin of the RCA artery was encountered in a 
right upper limb of about 50 year-old male cadaver.  

It was observed that the posterior circumflex 
humeral artery was originating from the 3rd part of 
axillary artery; it then passed downwards along the 
radial nerve through the lower triangular space where it 
curved upwards after winding around the lower border 
of teres major to reach the structures (axillary nerve and 
posterior circumflex humeral vein) passing though the 
quadrangular space. Its further course was similar to that 
of the normal PCHA, which is to pass around surgical 
neck of the humerus deep to the fibers of deltoid 
(Figures 1, 2, 3).  

 

 
Figure 1. Axilla and the upper arm from the anterior side. 

Dissection of the axilla and the upper arm showing the 

origin of posterior circumflex humeral artery (PCHA) from the 

axillary artery (AxA).  Also seen is the branching of middle 

collateral artery (MCA) from the brachial artery (Br A) and 

branching of radial collateral artery (RCA) from the posterior 

circumflex humeral artery (PCHA). RN- Radial nerve; LD- 

Latissimus dorsi 

 

 
Figure 2. Quadrangular and triangular spaces from the posterior side 

Dissection of the scapular region showing quadrangular and lower triangular spaces. Axillary nerve (Ax N) and posterior 

circumflex humeral vein (PCHV) can be seen passing through the quadrangular space. However, posterior circumflex humeral artery 

(PCHA) passes through the lower triangular space along with the radial nerve (RN). Also seen is the origin of the radial collateral 

artery (RCA) from the posterior circumflex humeral artery (PCHA) given at the lower border of teres major (T maj). IS- 

Infraspinatus; T min- Teres minor; Lo T- Long head of triceps; La T- Lateral head of triceps; DE- Deltoid; MCA- Middle collateral 

artery 
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Figure 3. Closer view of the quadrangular and triangular spaces from the posterior side 

Dissection of the scapular region showing quadrangular and lower triangular spaces. Axillary nerve (Ax N) and posterior 

circumflex humeral vein (PCHV) can be seen passing through the quadrangular space. However, posterior circumflex humeral artery 

(PCHA) passes through the lower triangular space along with the radial nerve (RN). Also seen is the origin of the radial collateral 

artery (RCA) from the posterior circumflex humeral artery (PCHA) given at the lower border of teres major (T maj). T min- Teres 

minor; Lo T- Long head of triceps; La T- Lateral head of triceps; DE- Deltoid; MCA- Middle collateral artery  

 

 

After passing through the lower triangular space, 
PCHA gave a large branch that is radial collateral artery 
at the lower border of teres major. The course and 
distribution of this RCA was similar to that of normal 
RCA. 

The middle collateral artery was arising directly 
from the brachial artery and there was a total absence of 
profunda brachii artery. The point of origin and the 
course of MCA were similar to that of a normal 
profunda brachii artery in the proximal part and normal 
MCA in the distal part (Figures 2, 3). 

 
 
Discussion 
 
Many reports are available regarding the variant origin 
of the posterior circumflex humeral artery. In a study of 
83 cadavers conducted by Olinger and Benninger PCHA 
originated from the subscapular artery in about 12% of 
cases. In about 8.4% of cases the PCHA originated from 

the deep brachial artery and traversed the triangular 
interval to supply the deltoid muscle (5). In a case where 
3rd part axillary artery on both sides divided into a 
superficial brachial artery and brachial artery proper, the 
latter gave anterior and posterior circumflex humeral 
branches and profunda brachii of brachial artery (6). A 
case of large common trunk from the 2nd part of axillary 
artery giving off lateral thoracic, thoracodorsal, 
subscapular, circumflex scapular arteries and then 
continuing as posterior circumflex humeral artery is also 
reported (7). Though there are many reports of 
variations in the origin of PCHA, reports of its variant 
course and anomalous branching as observed in the 
present case, are not available.  

Variation in the origin of the radial collateral artery 
is not usual. Casoli et al. found it always as a branch of 
the profunda brachii artery in 69 upper limbs dissected 
by them (8). However, Patnaik et al. found one case out 
of 50 limbs where it was arising as direct branch of the 
brachial artery (9). As per available literature, there is 
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only one case of RCA originating from the PCHA which 
is reported by Rao et al. (10). In their case the RCA 
originated from PCHA at a higher level in the 
quadrangular space (10). In our finding in this case, 
RCA branched at a much lower level in the lower 
triangular space at the level of the lower border of teres 
major. 

The posterior circumflex humeral artery is the main 
artery which supplies the upper humeral epiphysis, a 
major part of the deltoid and the rotator cuff and capsule 
of the shoulder joint (11-13). In its normal course, the 
artery is relatively more vulnerable in the quadrangular 
space possibly because of its close relationship with the 
shoulder joint and other muscles (10). There are reports 
of traumatic aneurysm of PCHA artery causing ischemia 
of the arm and hand in volleyball players (14). However, 
in the present case, though the artery is not in the 
quadrangular space, its devious course through the lower 
triangular space making a hair pin bend as it winds 
around the teres major makes it even more vulnerable 
than a normal PCHA.  

The quadrangular space syndrome is one of the 
major clinical conditions associated with the PCHA. 
There are many reports of occlusion of PCHA leading to 
quadrangular space syndrome (3,4). There are also 
reports of occlusion of the posterior circumflex humeral 
artery causing the shoulder pain (4). The abnormal 
course of the PCHA through the lower triangular space 
making a hair pin bend as it winds around the teres 
major and its intimate relationship with the shaft of the 
humerus and the muscles as seen in the present case 
makes it more prone for occlusion and may mimic the 
symptoms of quadrangular space syndrome. In addition, 
in variant conditions as in the present case, the ischemia 
and the pain resulting from the occlusion of PCHA can 
be more extensive reaching the posterolateral part of the 
arm, lateral part of the forearm and elbow, due to the 
involvement of RCA. In cases of quadrangular space 
syndrome, if the patients are not responding to the 
conservative treatments, surgical decompression of the 
space through the posterior approach is considered 
(10,15). In such surgeries, it is essential for the surgeons 
to be aware of this variant course of the PCHA and 
abnormal origin and the course of the RCA as reported 
in this case. In conclusion, variation in the origin of the 
posterior circumflex humeral artery is common. 
However, its abnormal course through the lower 
triangular space making a hair pin bend as it winds 
around the teres major is being reported for the first 
time. The other variation observed in the present case, 
that is the origin of the radial collateral artery from the 

PCHA is also rare. It is vital for clinicians and surgeons 
to be aware of these variations especially in diagnosis 
and surgical treatment for the quadrangular space 
syndrome. 
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