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Abnormal superior trunk formation of brachial plexus: a case report and 
review of literature

Singh R

INTRODUCTION

Brachial plexus is complicated nerve network formed by roots C5, C6, C7, 
C8 and T1. Upper trunk is formed by union of C5 and C6. C7 continues 
as middle trunk. C8 and T1 fuse together to form lower trunk. Each 
of these trunks divides into anterior and posterior divisions. Anterior 
divisions of upper and middle trunk joined to form lateral cord, anterior 
division of lower trunk continue as medial cord. Posterior divisions of 
these entire three trunks fuse together to form posterior cord. In the 
present study rare variant formation of trunks was observed which has 
several clinical repercussions.

CASE REPORT

During dissection of right upper limb of female cadaver of 70 years old fixed 
in 10% formaline solution for teaching of undergraduate medical students 
variant formation of trunk of brachial plexus was observed. C5, C6 fused 
to form a trunk and then C7 fused with this trunk to form superior trunk 
(Figure 1).

C8 and T1 united together to form inferior trunk. Length of superior trunk 
was 4 cm. Branch from inferior trunk joined the radial nerve. Median nerve 
formed by union of medial root from inferior trunk and lateral root from 
superior trunk. Superior trunk did not divide into cords but gave all the 
branches which normally arose from lateral and posterior cords. These 

branches are musculocutaneous nerve, lateral root, radial nerve, axillary 
nerve, subscapular, thoracodorsal nerves. Inferior trunk gave all branches 
normally arise from medial cord namely ulnar nerve, medial root, medial 
cutaneous nerve of arm and forearm and medial pectoral nerve. There was 
no other abnormality in this specimen.

DISCUSSION

Substantial literature describes variations in the formation of the trunks 
of the brachial plexuses (1-4). Shetty et al, (1) dissected 44 specimens and 
found unilateral variations in the formation of the trunks in five cadavers 
(11.3%). In one cadaver (2.27%) the middle trunk was formed by union 
of the C7 and C8 roots and the lower trunk by T1 root. The upper and 
middle trunks were fused together in one specimen (2.27%). C5 root pierced 
the scalenus anterior before joining C6 to form the upper trunk in three 
specimens (6.81%).

In a study by Uysal et al (2) the superior trunk was not formed in 1% of cases, 
the inferior trunk in 9%. In one plexus, the superior trunk was formed by 
the ventral rami of the C4 and C5 nerves. In another case, the inferior trunk 
was formed by the ventral rami of the T1 and T2 nerves.

Formation of the upper trunk of the brachial plexus by the C5, C6 and 
C7 roots is very rare and is associated with absence of the middle trunk, 
which can also be interpreted as anatomical fusion of the upper and 
middle trunks. One such abnormal upper trunk was reported by Nayak 
et al (3). Our case is little different from this in the fact the in our case a 
trunk was formed by fusion of C5 and C6 roots and then C7 fused with 
this trunk to form superior trunk. Matejcik (4) reported a bilateral case of 
fusion of the upper and middle trunks. Unilateral upper trunk variations 
have also been reported (2,4). James et al, (5) reported a case of a 55-year-
old female cadaver in which the superior trunk on the left side was absent. 
In this case the ventral rami of the C5 and C6 nerve roots did not join 
to form the superior trunk but divided independently into anterior and 
posterior divisions which, joined to form the lateral and posterior cords, 
respectively (5).

Also the C7, C8 and T1 nerve roots have been shown to form the inferior 
trunk with absence of the middle trunk (4). Knowledge of variations in 
the formation of brachial plexus is very useful for neurosurgeons. It has 
great value in the surgical treatment of tumors of nerve sheaths such as 
schwannomas and neurofibromas. Orthopedic procedures of the cervical 
spine also need a thorough knowledge of the normal and variant formations 
of the brachial plexus. As variations in the roots and trunks of the brachial 
plexus can be identified by ultrasound examinations, hence these should be 
screened before planning surgery in this area (6). Although variations of the 
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SUMMARY

Brachial plexus is a complicated network of nerves formed by fusion and splitting. 
Variations in the brachial plexus occur at the level of roots, trunks, cords and 
branches emanating from these structures. We observed a rare variation of 

formation of upper trunk of brachial plexus in upper right limb of female 
cadaver aged 70 years. This variation was observed in one limb out of total 28 
limbs constituting 3.6%. The rare finding has great diagnostic and therapeutic 
implications and is of utmost use to anestheologists, radiologists, orthopaedic 
surgeons and anatomists.
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Figure 1) Showing formation of superior trunk by fusion of C5, C6 and C7 roots SUP 
Suprascapular nerve; SUB Subscapular nerve; MCN Musculocutaneous nerve; AN 
Axillary nerve; RN Radial nerve; UN Ulnar nerve; MN Median nerve; MCNA Medial 
cutaneous nerve of arm; MCNF Medial cutaneous nerve of forearm; IT Inferior trunk
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brachial plexus might not affect the normal functioning of the patient’s limb, 
they are very important in clinical neurosurgery and orthopedic procedures. 
Certain variations of the brachial plexus like formation of superior trunk as 
in present case may cause an unpredictable spread of local anesthetic (7) or 
at times undesired blockade distribution. Possible implications of abnormal 
formation of superior trunk as in present study also include the inability 
to perform selective blockade, misidentification of structures, inability 
to obtain a motor response, or paresthesia due to the aberrant course of 
the plexus (8). Thus knowledge of variations in the formation of trunks of 
the brachial plexus is of paramount importance for anesthetists, surgeons, 
radiologists and anatomists. 
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