
1.  
Journal of Orthopedics & Bone Disorders 

 
 
Anomalous Origin and Course of the Posterior Circumflex Humeral Artery: Clinical Interest in Shoulder  
Arthroscopy and Open Procedures                                                                                                                                                                                 J Ortho Bone Disord  

 

 
Anomalous Origin and Course of the Posterior Circumflex 

Humeral Artery: Clinical Interest in Shoulder Arthroscopy 

and Open Procedures 

 

Miguel-Pérez M1*, Rosa M Mirapeix2, Albert Pérez-Bellmunt3, 

Roberto Seijas3,4, Laura Cuni1, Mónica Buxeda1 and Andrés 

Combalia5 

1Department of Experimental Pathology and Therapy, University of Barcelona, Spain 

2Departament of Morphological Science, Universitat Autònoma, Spain 

3Unit of Anatomy, Universitat Internacional de Catalunya, Spain 

4Orthopaedic Surgery, Hospital Quirón Barcelona, Spain 

5Hospital Clínic and Department of Human Anatomy and Embryology, University of Barcelona, Spain 
 

*Corresponding author: Maribel Miguel-Pérez, Department of Experimental Pathology and Therapy, Unit of Human 

Anatomy and Embryology, Faculty of Medicine (C Bellvitge), University of Barcelona, Feixa Llarga s/n, 08907 L’Hospitalet 

de Llobregat, (Barcelona), Spain, Tel: + 34 93 4020170; Fax: + 34 93 402 90 82; Email: mimiguel@ub.edu  

 

 

Abstract  

The posterior circumflex humeral artery usually cross the quadrilateral space with the axillary nerve but there are 

variations as this case, that artery runs down this space. We study this artery and its relations in order to advice to injury 

it during surgical and invasive procedures such as shoulder arthroscopy and also prevent vascular repercussions. An 

embryological and clinical explanation is also considered. 
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Introduction 

     A few studies have reported variations of origin and 
course of the posterior circumflex humeral artery. 
However, to our knowledge there are no studies which 
correlate the posterior circumflex humeral artery 

variation course with adjacent bone, muscular and 
neurovascular structures. 
 
     Knowledge of this variation can avoid injury to it 
during surgical and invasive procedures such as shoulder 
arthroscopy and also prevent vascular repercussions. An 
embryological and clinical explanation is also considered. 
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Material and Methods 

     Thirty six dissections fixed in 10% formalin, selected 
consecutively and dissected in the Area of Human 
Anatomy and Embryology at the University of Barcelona 
in eighteen cadavers were studied (average age 77.4 
year); 18 (50%) of them were men and 18 (50%) women. 
The dissection was performed by planes: first 
subcutaneous cell skin and tissue, then the origins and 
insertions of the muscles and their relations with vessels 
and nervous of the axillar zone. The axillar plexus and 
theirs nerves and the artery axillary branches were 
identified. As no scars were seen in any corpse, previous 
surgery was ruled out. In one right upper limb in a 70-
year-old female, an unusual origin and course of the 
posterior circumflex humeral artery was observed. In 
order to measure the length of the axillary artery and its 
branches the upper limb was kept in the abducted 
position. The axillary space, the brachial plexus and the 
axillary artery with all its branches were carefully 
dissected. 
 

Results 

     The posterior circumflex humeral artery were seen 
arising from the third part of the axillary artery in 
common with the profunda brachii artery very close to 
the radial nerve (Figure 1 and 2). The common trunk ran 
parallel 1.5 cm along the inferior border of the teres 
major muscle and divided 2 cm distal to the brachial 
artery. While the profunda branchii artery followed the 
radial nerve and crossed the triangular space, the 
posterior circumflex humeral artery did not cross the 
quadrilateral space with the axillary nerve (Figure 2). 
Thus, the posterior circumflex humeral artery was located 
4 cm below the axillary nerve, perpendicular to the 
inferior margin of the teres major muscle, crossing the 
anterior face of the long head of the triceps muscle, 
curving round the humeral neck of the humerus along 3 
cm and ending at the deep surface of the middle third of 
the deltoid muscle (Figure 1). 
 
     This artery supplied the shoulder joint, deltoid, teres 
major, teres minor and long head of the triceps muscles. A 
small branch arising from the common trunk of the 
posterior circumflex humeral artery and the profunda 
brachii artery, at 0.5 cm from the axillary artery, was 
observed piercing and supplying the coracobrachialis 
muscle and finishing at the proximal humerus bone.  
 

 
 

 

 

Figure 1: Posterior view of right shoulder shows the 
infraspinous (1) and teres minor muscle (2), under, 
axillary nerve (AN) is crossing the quadrilateral space. 
The posterior circumflex humeral artery (pca) goes 
close to the radial nerve (RN), outside the 
quadrilateral space, under the longus head of triceps 
brachii muscle (3) and medial to the lateral head of 
triceps brachii muscle (4) ending at the deep surface 
of the deltoid muscle (5).  

 
 

 

Figure 2: Posterior view of right shoulder. Teres major 
muscle is withdrawn (1) and the longus head of 
triceps brachii muscle is at the right side (2). Detail of 
the posterior circumflex humeral. artery (pca) arising 
in common with the profunda brachii artery from 
brachii artey (BA). Notice the close relation to the 
radial nerve (Rn).  
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Discussion 

     The importance of the posterior circumflex humeral 
artery resides in several aspects. First of all, from the 
classical anatomical point of view, one should consider 
the wide vascular territory that it supplies, which includes 
the humerus head, the shoulder joint, posterior and 
middle parts of the deltoid muscle, teres major and minor 
muscles, and long and lateral heads of the triceps muscle 
[1,2]. The posterior circumflex humeral artery normally 
arises independently from the third part of the axillary 
artery at the distal border of the subscapularis [3,4]. It 
runs backwards with the axillary nerve through a 
quadrilateral space and curves posteriorly to the surgical 
neck of the humerus [5]. It gives off a descending branch 
which anastomoses with the deltoid branch of the 
profunda brachii artery and with the anterior circumflex 
humeral and acromial branches of the suprascapular and 
thoraco-acromial arteries [6]. 
 
     With regards to its origin, the posterior circumflex 
humeral artery may arise as a common trunk with the 
subscapular artery in 22-40% of cases [4,7], as a common 
trunk with the anterior circumflex humeral artery in 16-
23.4% of cases [4,6]; or, less frequently, with the profunda 
brachii artery in 2-11.5% of cases [4,8].  
 
     Few studies have reported variations of the posterior 
circumflex humeral artery. Gray [5] cites a variation of the 
posterior circumflex humeral artery passing back below 
the teres major muscle but no other details have been 
reported. We describe an artery which did not cross the 
quadrilateral space and reached the deltoid muscle 
passing inferior to the shoulder joint. 
 
     From a clinical point of view, knowledge of arterial 
variation is essential in planning surgical and 
reconstructive procedures. It should be emphasised that 
this artery can be injured during shoulder arthroscopy 
[9,10] and surgical treatment of fractures (whether 
percutaneous or open procedures, [11-14], and 
knowledge of its normal course and variations can be of 
great interest in both plastic reconstructive procedures 
[1] and cases of comminute fractures of the proximal 
humerus [15]. Although some authors argue that its 
alteration does not generally have vascular repercussions 
because blood supply can be replaced by the profunda 
brachii artery [16], others point out that a deficient 
vascular supply of the posterior circumflex humeral 
artery territory may have significant consequences with 
regard to the success or failure of a variety of surgical 

 procedures [9,10,17]. Moreover, aneurysms of the 
posterior circumflex humeral artery could cause ischemia 
of the arm and hand [18]. Thus, although this artery has 
been surprisingly neglected in some previous reports, it 
has attracted more attention in current publications 
because of its important role in circulation. 
 
     Here we have reported the association of two unusual 
anatomical variations affecting the origin and course of 
the posterior circumflex humeral artery. According to the 
literature, the variation of the origin observed in the 
specimen cadaver studied is the less frequent [19,20,4,8]. 
The course and variations for the posterior circumflex 
humeral artery have not widely been reported. 
Interestingly, we have observed that in the reported 
anatomical variation case the artery does not cross the 
quadrilateral space but follows the lower border of the 
teres major muscle. Thus, although it does not strictly 
participate in the pathogenesis of quadrilateral space 
syndrome [21-23], it must be taken into account in the 
posteroinferior portal for shoulder arthroscopy [24] in 
order to avoid damaging it in any subsequent approach. 
 
     The origin of these anomalies is attributed to defects in 
the embryonic development of the vascular plexi of the 
upper limb buds [25]. The vascular system of the upper 
limb begins at stage 12 (3-5 mm; 26 days) as a capillary 
plexus entering the limb bud, but it is not until stage 15 
(7-9 mm; 33 days) that both subclavian and axillary 
arteries can first be seen entering the limb and branching 
into an undifferentiated capillary network [26]. As 
differentiation of the humerus proceeds in stage 17 (11-
14 mm, 41 days) [27] the axillary artery acquires a 
differentiated morphology. From a gestational age of 24 
weeks, minimal differences compared with the adult 
shoulder joint and its structures are observed [28].  
 
     An arrest at any stage of development, showing 
regression, retention, or reappearance, may produce 
variations in the arterial origin and courses of the major 
upper limb vessels [29].  
 
     In conclusion, we would like to emphasize that 
surgeons should keep this variation in mind in order to 
preserve this vessel and avoid unpredicted bleeding 
caused by accidental injury to it. An inexperienced 
surgeon may become anatomically disoriented by the 
absence of the posterior circumflex humeral artery in the 
quadrilateral space, and thus knowledge of anatomical 
variations is indispensable for performing successful 
shoulder surgery. 
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