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INTRODUCTION: 
Axillary nerve also known as circumex nerve is a smaller terminal 
branch of posterior cord of brachial plexus. The nerve divides into 
anterior and posterior branches. The anterior branch is accompanied 
by the posterior circumex humeral vessels and supplies the deltoid 
muscle and the antero-inferior part of the skin over it. The posterior 
branch supplies the teres minor and the posterior part of the deltoid (1). 
Few studies have shown that, the posterior aspect of the deltoid has a 
more consistent supply from the anterior branch of the axillary nerve 
(2). 

Radial nerve is the largest terminal branch of the posterior cord of 
brachial plexus, with the root value C5-C8, T1. In the inferior part of 
the axilla it is related to the axillary vessels and nerve, in the upper part 
of arm it lies posterior to the brachial artery, later it passes posteriorly 
accompanied by the profunda brachial vessels through the lower 
triangular space, inferior to the teres minor and in between the long 
head of triceps and the humerus. It then enters the radial groove, passes 
downwards by piercing the intermuscular septum to reach the front of 
arm and later terminates by dividing into supercial and deep branch. 
The nerve provides motor innervation to triceps brachii, before 
entering the spiral groove it supplies the long and medial head, in the 
groove it gives motor innervation to the lateral and the medial head (3). 
Triceps brachii is a muscle of the extensor compartment of the arm. It 
has three heads, long head, lateral head and the medial head. Long and 
the lateral head converge to form the attened supercial tendon which 
covers the medial head and gets inserted to the posterior surface of the 
olecranon process. Medial head is inserted partly into the supercial 
tendon and partly into the olecranon process (1, 3). Most of the 
anatomy textbooks describe that the long head of triceps is innervated 
by radial nerve but investigations have shown that the pattern of 
innervation of triceps brachii is complex (4). Awareness of such 
variations are important for surgical interventions involving the axilla, 
shoulder and arm. 

CASE REPORT: 
During the routine dissection for undergraduate rst M.B.B.S students 
of Employees' State Insurance Corporation Medical College & Post 
Graduate Institute of Medical Science and Research (ESIC MC & 
PGIMSR), Bangalore, on the right upper limb of embalmed male 
cadaver of age around 60 years we observed that axillary nerve giving 
the motor branch to the long head of triceps. The axillary nerve wound 
around the inferior border of subscapularis muscle to reach the 
quadrangular space accompanied by the posterior circumex humeral 
vessels. It terminated by diving into two branches, anterior and 
posterior. The anterior branch (upper branch) travelled around the 
humerus accompanied by posterior circumex humeral vessels, deep 
to the deltoid, reached up to the anterior border of the deltoid giving 
motor innervation to it. In our cadaver the long head of triceps is 
supplied by the branch from the anterior division as seen in the gure 1. 
The posterior branch (lower branch) supplied the teres minor and the 
posterior part of deltoid. The variation was found out after thorough 

and meticulous dissection of both the limbs. The left side did not show 
any variations, the long head of triceps was supplied by radial nerve. 
There was no variation in the arterial pattern on both the sides. 

Figure 1: Showing anterior division of axillary nerve supplying the 
long head of triceps.

PDAN- posterior division of axillary nerve; ADAN- anterior division 
of axillary nerve; TM- teres minor; NLHT- nerve to long head of 
triceps; LaHT- lateral head of triceps; LHT- long head of triceps 
muscle; ND- nerve to deltoid; D- Deltoid muscle.

DISCUSSION: 
The innervation of triceps brachii muscle is complex. We have found 
11 studies and 4 case reports including the present study addressing the 
innervation of triceps brachii and its variation. Innervation pattern 
from the studies and case reports has been represented in table 1. The 
case reports have not been included to analyse the overall prevalence 
as they present only the abnormal variation (deviation of the normal 
pattern) and will overestimate the prevalence. Studies by de Seze et al. 
and Aszmann et al. have also been excluded from the analysis, the 
details of which has been explained in the discussion later (16, 17). 

All three heads of the triceps brachii are classically described as being innervated by the radial nerve in the textbooks. 
Some clinical observations of traumatic injuries of the axillary nerve with associated paralysis of the long head of triceps 

and cadaveric studies have suggested that the axillary nerve may innervate the long head of triceps. During routine dissection to undergraduate 
M.B.B.S students, we found axillary nerve giving a motor branch to long head of triceps brachii on right side, in an adult male cadaver aged about 
60 years. We conducted extensive literature search to analyse the previous studies reporting such variations and the studies conducted on the radial 
nerve or triceps brachii innervation pattern. This variation is clinically important for surgeons, orthopedicians and anaesthetist while performing 
surgeries and pain management therapies on the upper limb. 
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Table 1: Studies and case reports on the innervation pattern of 
long head of triceps  brachii. 

On comparing all the studies conducted, no consistent ndings have 
been found. Al-meshal and Gilbert performed cadaveric investigation 
on 25 specimens to analyse the innervation pattern of triceps and to 
investigate the preferred3 triceps nerve for nerve transfer to deltoid. 
They concluded that 2 had a single branch and 2 cases had double 
branch supply from radial nerve, suggesting the supply to the LHT was 
solely from the radial nerve (5). Wade et al. in their study dissected 27 
specimens and reported that all the cadaveric dissection showed radial 
nerve innervating LHT (13). Similar results were also obtained in the 
studies conducted by Lim et al. (23 specimens), who also studied the 
vascular pattern of supply to the LHT, and Nimje and Bhuijan (114 
specimens) (8, 10).It is interesting to note that in all of these studies, no 
variation is noted. 

Chaware at al. performed 36 dissections. In 31 specimens they found a 
single branch of radial nerve supplying LHT, 3 specimens had two 
branches from radial nerve, one specimen having dual supply from 
both radial nerve and axillary nerve and one specimen showing 
exclusive innervation from axillary nerve alone (7) . Bertelli et al. 
performed dissection of 20 axillae and noted the variation of axillary 
nerve supplying LHT in only one specimen while radial nerve 
supplying LHT in others (n=19). The study also discusses the variation 
in division of axillary nerve and posterior circumex humeral vessels 
as noted in their specimens (6). Seema and Gangadhar in their study of 
50 specimens have found only 2 specimens where axillary nerve was 
supplying the LHT (12). The above studies had minimal variation from 
the normal pattern of innervation. 

Erhardt and Futterman in their study analysed 22 specimens and found 
innervation by only radial nerve in 8, by only axillary nerve in 3 and the 
rest 11 specimens had dual innervation by both the nerves(4) . Mehta et 
al. in their study of 30 dissections found 6 specimens having a dual 
innervation from both the axillary nerve and the radial nerve, 22 of 
them had radial nerve alone and the rest 2 specimens had axillary nerve 
alone (9) . These studies show variation from the normal pattern of 
innervation as described in many anatomy textbooks. 

Only one study by Rezzouk et al. found exclusive innervation by 
axillary nerve to LHT in all the samples studied. They divided the 
study into three groups. The rst group included traumatic injuries of 
the axillary nerve with associated decit of LHT. The second group 
consisted of 20 cadaveric dissections of the posterior trunks. The third 
group included 15 infraclavicular dissections and neurostimulation to 

identify the motor branch to LHT. In the rst group they found the 
injury located on the axillary nerve in 6 individuals and at the 
bifurcation in 3 individuals. In the second group analysing cadaveric 
dissection, the branch to LHT was found from axillary nerve in 13 
cases, at the bifurcation in 5 specimens and from the posterior cord 
itself in 2 cases. In the third group 11 specimens had motor innervation 
to LHT from axillary nerve and 4 specimens at the bifurcation (11). It is 
important to note that on comparing de Seze et al. to the Rezzouk et al. 
study we found that the group included in de Seze et al. (Group I and 
Group II) was same as that of Rezzouk et al (Group II and Group III) 
with same no. of cases, similar methods, two authors were same in both 
the studies and both studies were published from the same university; 
details regarding if a different study with same cadaver no. and 
methods was conducted by de Seze et al is necessary. Hence, de Seze et 
al. has been excluded from the analysis in this review of literature. This 
has also been pointed out by Wade et al., who conducted their study 
inspired by de Seze et al (13). Several previous studies have used both 
(de Seze et al and Rezzouk et al.) studies as to justify their data (3, 4, 9, 
10, 12). 

Aszmann et al. conducted cadaveric dissection to analyse the 
innervation of shoulder joint and its implication, they dissected 25 
shoulder joints. In 7 of their specimens they could nd the muscular 
branch innervating the teres minor also provided a smaller branch to 
the tendinous insertion of the LHT and adjacent capsular region was 
identied (17). As the scope of their study was to analyse shoulder joint 
details on the innervation of radial nerve to the triceps brachii 
innervation could not be found in their study. If the 7 specimens they 
identied receiving smaller branches from axillary nerve also received 
radial nerve supply is not commented upon in their study. Due to these 
drawbacks the study has been excluded from the analysis. Wade et al. 
describes this branch could be a sensory branch based on its 
description. 

McClelland and Hoy present a case of 26 year old international 
swimmer who presented with twitching of the left triceps muscle. He 
was found to have quadrangular space syndrome suggesting the 
impingement of axillary nerve which also supplied LHT (14). 
Nanjundaiah et al. reported a case with bilateral innervation of LHT by 
axillary nerve in a cadaveric specimen (3). The present study reports a 
cadaver with anterior division of axillary nerve innervating of the LHT 
on the right side while Sawant et al. reported a posterior division of 
axillary nerve innervating the LHT (15). 

There are few explanations proposed to justify this variation observed. 
Embryologically, limb musculature is derived from the dorsolateral 
somites that migrate into the limb to form muscles. With elongation of 
the limb buds, the muscle tissue splits into ventral (exor) and dorsal 
(extensor) component (18). The LHT muscle is derived from the dorsal 
muscle mass. The branches of the posterior cord of the brachial plexus 
supplies the muscles derived from the dorsal muscle mass and as the 
axillary nerve is the branch of the posterior cord of the brachial plexus, 
there might be a variation in its motor innervation (13, 15). 

The population dependent / race could be another possibility for these 
variations observed. Studies in Indian and Brazilian population (Mehta 
et al., Seema and Gangadhar, Chaware et al., Bertelli et al.) have shown 
minimal variation with axillary nerve supply while majority of the 
LHT was supplied by radial nerve. Studies in French population 
(Rezzouk et al.) observed only axillary nerve supplying LHT and 
studies conducted in USA (Wade et al., and Al-Meshal and Gilbert) 
observed only radial supplying LHT. The above ndings cannot be 
generalised as two studies: Erhardt and Futterman (USA), and Nimje 
and Bhuiyan (India) did not t the above explanation. 

The proximal part of LHT receives vascular supply from the posterior 
circumex humeral vessels in 80% of the specimens (8, 13). Wade et 
al. proposes that as posterior circumex humeral vessels are in close 
proximity to axillary nerve, during shoulder dislocations, fracture of 
humeral head and other injuries, posterior circumex humeral vessels 
could be damaged along with axillary nerve leading to lack of blood 
supply to proximal LHT and thus its weakness (13). 

All these neurological variations that are observed in these studies 
could provide signicant information in diagnoses and management of 
traumatic shoulder injury patients. In patients presenting with 
glenohumeral dislocation, due to its close proximity, axillary nerve is 
commonly injured. Axillary nerve provides motor innervation to the 
deltoid and teres minor and sensory innervation to the antero-inferior 
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Studies Sample 
size

Radial
nerve

Axillary
nerve

Dual
supply

At
bifurcation

Posteri
or

cord
Al-Meshal and 

Gilbert
25 25 0 0 0 0

Bertelli et al. 20 19 1 0 0 0
Chaware et al. 36 34 1 1 0 0

Erhardt and 
Futterman

22 8 3 11 0 0

Lim et al. 23 23 0 0 0 0
Mehta et al. 30 22 2 6 0 0
Nimje and 
Bhuiyan

114 114 0 0 0 0

Rezzouk et al. 44 0 30 0 12 2
Seema and 
Gangadhar

50 48 2 0 0 0

Wade et al. 27 27 0 0 0 0
Total

(percentage)
391

(100%)
320
(81.

84%)

39
(9.97%)

18(4.6
0%)

12(3.07%) 2
(0.51%

)
Case Reports

Studies Sample 
size

Radial
nerve

Axillary
nerve

Dual
supply

At
bifurcation

Posteri
or

cord
McClelland 

and Hoy
1 0 1 0 0 0

Nanjundaiah et 
al.

2 0 2 0 0 0

Sawant et al. 2 1 1 0 0 0
Dasegowda 

and Rangappa
2 1 1 0 0 0



part of the skin over deltoid. Deltoid is a powerful abductor of the arm 
from 150 to 900. Therefore, compression or traction of axillary nerve 
in shoulder dislocations can present with inability to abduct above 150, 
at shoulder deformity and loss of sensation of skin over deltoid (13, 
19). Considering the above variations although might be small, we 
propose the clinicians to examine for the function of triceps brachii in 
all patients presenting with shoulder injuries with axillary nerve 
involvement. 

Witoonchart et al. in their study propose that the no. of axons, size and 
anatomic proximity of the nerve to the LHT makes it a source for 
reinnervation of the anterior branch of axillary nerve for deltoid 
muscle by direct nerve transfer without requiring nerve grafting (20). 
Thus these anatomical variations provide knowledge to clinicians such 
as orthopaedicians, neurologists and surgeons performing surgical 
interventions involving axilla, shoulder joint; nerve transfer surgeries 
for deltoid and managing glenohumeral dislocation, humeral head 
fractures or blunt trauma to shoulder joints. 

CONCLUSION: 
From our literature review (n=391) we conclude that, radial nerve 
supplied motor branch to LHT in 81.84% (n=320). In 18.15% (n=71) 
there was deviation from normal pattern, axillary nerve alone supplied 
motor branch to LHT in 9.97% (n=39). Dual supply from both axillary 
nerve and radial nerve was found in 4.60% (n=18). From posterior cord 
and at the bifurcation of posterior cord in 0.51% (n=2) and 3.07% 
(n=12) respectively. As no consistent ndings have been found when 
all the studies are compared, further studies are required to obtain a true 
incidence of these variations. Nevertheless, these variations provide 
signicant information to clinicians for management of injuries 
affecting shoulder, arm and axilla. 
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