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	 To study the parameters that can help release the median nerve and its branch, the 
anterior interosseous nerve from entrapment neuropathies and various other lesions warranting 
surgical correction and infective and traumatic disorders of adjacent structures of the region. 
Sixty four upper limbs belonging to South-Indian population were carefully dissected using 
the Cunningham’s Manual of Practical Anatomy, the axillary region was exposed, the cords of 
brachial plexus were traced and median nerve was identified with its relation to axillary artery. 
The upper limbs used were all disarticulated. The median nerve was further traced and exposed 
in the arm and forearm. Acromion process and medial epicondyle were considered as prominent 
bony landmarks for median and anterior interosseous nerves respectively. Measurements were 
taken using a non-stretchable thread and scale with the arm consistently placed in supine 
position. The formation of the median nerve by the union of the lateral and medial roots was 
11.83±2.36 cm and 11.58±2.057 cm on the right and left sides respectively located distal to 
the acromion process. The distance between the origin of the anterior interosseous nerve 
and the medial epicondyle was 8.946±1.084 cm on the right side and 8.875±1.109 cm on the 
left side. The knowledge of the level of union of two roots of median nerve and the origin of 
anterior interosseous nerve can be of use to surgeons and anatomists while marking the median 
nerve on the surface and also releasing the median and anterior interosseous nerves to relieve 
from various entrapment syndromes. The present study provides data that can facilitate easy 
identification of the prominent landmarks of the nerve during surgical procedures.

Keywords: Anterior Interosseous Nerve; Entrapment; Median nerve; Morphometry.

	 The median nerve, also called the 
labourer’s nerve is among the largest branches of 
the brachial plexus arising from the medial and 
lateral cords through the union of its medial and 

lateral roots. The median nerve is very closely 
related to axillary and brachial arteries. The union 
of two roots of median nerve (lateral and medial) 
is usually anterior to the third part of axillary 
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artery. Usually after crossing over the brachial 
artery in the arm, the nerve lies as the medial most 
content of the cubital fossa1. Despite an established 
knowledge regarding the median nerve’s origin, a 
lacuna was noted on the level of union of the two 
roots of median nerve and hence was attempted in 
this study. This can even be used as a landmark to 
mark the nerve on surface for surgical as well as 
teaching purposes.
	 The incidence of entrapment syndromes 
of median nerve at the level of forearm and elbow 
has been increasing significantly and the risk 
of injury to the anterior interosseous nerve also 
seem to be high due to various surgical procedures 
pertaining to the elbow joint. The origin of this 
branch has been measured with reference to 
many bony landmarks viz., anterior interosseous 
nerve origin was reported to be 4 ± 1.6 cm from 
humeral bi-epicondylar line according to Dubois 
de Mont-Marin G2. However, its distance from 
medial epicondyle was not measured and hence 
an attempt was made on this aspect. To ease out 
locating the nerve and also due to lesser intervening 
neurovascular structures between the nerve and the 
medial epicondyle, it was the chosen the point of 
reference in the present study. 
	 Linell et al, studied the morphological 
measurements for the branches of median nerve 
i.e., the point of origin of the branch and the 
point of its entry into a muscle from specific 
bony landmarks.3 In the present study, the origin 
of anterior interosseous nerve, a larger branch of 
the median nerve was calculated from the medial 
epicondyle of humerus was attempted due to 
its proximity to the same bony landmark. The 
medial epicondyle of humerus was considered the 
reference point as there are no major neurovascular 
structures present medial to the nerve here in the 
cubital fossa. This minimises any comorbidities 
that can arise due to involvement of adjacent 
neurovascular structures. Similar studies in the 
past took the lateral epicondyle of humerus as a 
reference point.3,4 A study also says that the origin 
of the anterior interosseous nerve is roughly around 
4cm distal to medial epicondyle and 5-8cm distal to 
lateral epicondyle. 5 A study by Kibar S et al., also 
described the mean origin of the nerve 37.58±11.25 
mm distal to the interepicondylar line6. 
	 The level at which the two roots of median 
nerve united was studied from coracoid process 

of scapula7. The distance from the anterior border 
of acromion process to where the roots of median 
nerve united was not found to be measured in the 
previous studies and hence was attempted in this 
study as the acromion process is easy to locate on 
surface. Also, the distance can be of great use while 
marking the topography of the nerve. The wide 
range of variations pertaining to the level of origin 
of median nerve made the study worth conducting. 

Materials and methods

	 Sixty four upper limbs were dissected 
in Department of Anatomy at Chettinad Hospital 
and Research Institute. The laterality of the limbs 
was taken into account while the age and sex were 
not included. The study was conducted only on 
disarticulated upper limbs to maintain uniformity. 
Limbs that showed variations in the formation and 
median nerve were excluded from the study. The 
limbs were placed in normal anatomical position 
and measurements were recorded. The level of 
union of two roots of median nerve was measured 
from the anterior border of the acromion process. 
Pronator teres muscle was cut at its centre to trace 
the median nerve completely and thereby to locate 
the point of origin of anterior interosseous nerve. 
The distance at which the anterior interosseous 
nerve branched out was also measured with respect 
to the medial epicondyle. Both the measurements 
were done manually using a non-stretchable thread 
and scale. The measurements mentioned above 
were done thrice and the average calculated to 
avoid parallax errors. 

Results

	 The average distance between the point of 
union of the two roots of median nerve from anterior 
border of acromion process was 11.83±2.36 cm 
and 11.58±2.057cm distally on the right and left 
sides respectively (Figure 1 & Graph 1). Paired 
t-test was done and the p-value was 0.67424 and 
was not significant (p-value was not <0.05). The 
point of origin of anterior interosseous nerve was 
8.946±1.084 cm distal to the medial epicondyle 
on the right side and 8.875±1.109 cm from the 
same bony landmark on the left side (Figure 2 & 
Graph 2). Paired t-test was done and the p-value 
was 0.72001 and not significant as the p-value was 
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Table 1. Master chart (* AIN- Anterior interosseous nerve)

S.	 Union of 	 Union of 	 Origin of 	 Origin of 
No.	 2 roots	 2 roots 	 AIN* 	 AIN* 
	 (Right)	 (Left)	 (Right)	 (Left)

1	 8.4	 9	 5.2	 5.5
2	 12.9	 9.2	 5.7	 9.4
3	 9.7	 9.4	 6.8	 9.3
4	 10.4	 9.7	 9.4	 9.2
5	 19.8	 11.2	 9.6	 9.3
6	 13.2	 10.8	 9.2	 8.2
7	 13.6	 11.3	 8.2	 9.2
8	 9.4	 10.4	 9.5	 9.4
9	 10.8	 9.4	 8.5	 9.3
10	 10.2	 10.1	 9.5	 8.2
11	 11.1	 10.4	 9.2	 9.3
12	 13.7	 12.6	 8.9	 9.1
13	 8.9	 11.1	 9.2	 9.4
14	 14.6	 9.9	 9.1	 8.3
15	 10.2	 11.9	 9.2	 8.3
16	 10.7	 11.2	 9.3	 9.3
17	 14.4	 11.2	 9.2	 9.4
18	 10.8	 11.8	 9.4	 9.2
19	 14.2	 12.8	 8.9	 9.3
20	 16.1	 20.2	 10.0	 8.2
21	 9.6	 9.9	 9.4	 9.4
22	 10.8	 11.2	 9.2	 9.4
23	 11.4	 12.7	 9.2	 9.2
24	 11.2	 12.6	 9.3	 6.8
25	 10.3	 13.4	 9.4	 9.2
26	 12.8	 12.6	 8.4	 9.3
27	 11.3	 11.8	 9.5	 8.2
28	 10.2	 11.7	 9.6	 9.2
29	 10.8	 13.8	 9.7	 9.3
30	 12.4	 12.6	 9.7	 8.7
31	 10.8	 13.6	 9.2	 9.3
32	 13.9	 11.3	 9.7	 9.2
Average	 11.83125	 11.5875	 8.946	 8.875
SD	 2.361988	 2.057	 1.084	 1.10947
Median	 10.8	 11.2	 9.2	 9
Range	 8.4 - 19.8	 9-20.2	 5.2-10	 5.5-9.4
t-Test	                                  p value -0.67424  		                                 p value -0.72001
Significance	                           Not significant		                                Not significant

>0.05. From both Graph 1 and 2, it can be elicited 
that there was not much difference between the 
right and left sides for both the parameters. The sex 
of the cadaver was not taken into account as the 
limbs were all disarticulated. The distance between 
the median nerve and the medial epicondyle was 
approximately 1.5±0.85 cm in the cubital fossa. 

Discussion

	 The median nerve and its branches 
can get compressed at very many places along 
its course which makes the study pertaining to 
the nerve very significant. One of the common 
reasons for compression of median nerve near 
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Fig. 1. Fig. 2. 

its formation is the presence of Langer’s axillary 
arch. The nerve can be compressed due to the 
presence of a hypertrophied pectoralis minor, 
thickened clavipectoral fascia and sometimes by 
lipoma arising from adjoining soft tissue as well. 
Occasionally, aneurysms of the regional arteries 
can also result in its compression. 
	 The level of union of the two roots i.e., 
the level of formation of the median nerve with 
respect to the anterior border of acromion process 
was measured bilaterally following dissection 
(Fig.1). The average level of formation of the nerve 
on the right side was 11.83±2.36 cm while on the 
left side it was found to be 11.58±2.057cm. The 
range obtained, common to both sides was 8.4 cm 
to 20.2 cm (right side: 8.4 cm to 19.8 cm; left side: 
9 cm to 20.2 cm). The mean values obtained were 
almost similar on both sides (Graph 1). 

	 The median values were also calculated. 
The median value for the right sided limbs was 10.8 
cm while that for the left sided limbs was 11.2 cm. 
These values can probably be of use to the surgeons 
while marking the nerve topographically as soon 
after this, the nerve courses over the brachial artery 
and is in proximity with the same at the middle of 
arm. The nerve can be located along the lateral 
wall of axilla at the junction of anterior 2/3rd and 
posterior 1/3rd of the arm. This point coincides 
with the midpoint between the lower borders of 
pectoralis major and teres major muscle and also 
with the point of origin of brachial artery. However, 
owing to the nerve’s superficial relation to the 
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Graph 1. Distance between union of the two roots of median nerve and anterior border of acromion process

Graph 2. Distance between origin of anterior interosseous nerve and medial epicondyle of humerus

artery, its identification intra-operatively should 
not be cumbersome.
	 Hence to mark median nerve on the 
surface, the distance between the acromion process 
and the point of union denoting the region at which 

both formative roots of the nerve unite, in front of 
the third part of axillary artery can be taken as the 
first point. The second point can be marked at the 
centre of the cubital fossa and the third point can 
be marked just lateral to the palmaris longus tendon 



464 Yoganandham et al., Biomed. & Pharmacol. J,  Vol. 15(1), 459-467 (2022)

at the level of the wrist. The line joining the three 
points can represent the median nerve. Apart from 
being useful to the surgeons, this can also be used 
for educating the undergraduate and postgraduate 
students regarding marking the median nerve on 
the surface. 
	 The tendon of palmaris longus can be 
identified for its presence by one of the following 
methods:
• Schaeffer’s test (Standard test): Opposition of 
thumb to the little finger followed by flexion of 
the wrist.8

• Thompson’s test: A fist is made followed by 
flexion of the wrist and opposition of the thumb 
over the flexed fingers.9

• Mishra’s test 1: Flexion of wrist following passive 
hyperextension at metacarpo-phalangeal joints.10

• Mishra’s test 2: With the wrist in palmar flexion, 
the thumb is abducted against resistance.10

• Pushpakumar’s two-finger sign method: Extension 
of middle and index finger followed by flexion of 
other fingers and wrist, completed by opposition 
and flexion of thumb.11

	 The above mentioned tests are useful in 
detecting the presence of palmaris longus tendon. 
Various other available methods can also be used 
to detect the tendon of palmaris longus like open 
hand test, Lotus test, four finger test , Gangata test 
, Bhattacharya’s flexion test. In a study done by 
Kigera et.al., Schaeffer’s test was found to show 
the presence of the tendon in many number of 
cases.12 However in case of absence of the tendon, 
an alternate method has to be identified to mark 
the third point for the median nerve which roughly 
corresponds to the middle of the anterior wrist. 
	 A study on the brachial plexus and the 
length of various branches of median nerve- from 
the point of origin and entry into the muscle was 
studied,3 However, the point of union of the two 
roots of median nerve was not measured by this 
investigator.
Level of origin of Anterior interosseous nerve
	 The entrapment syndrome of this nerve 
was first described by Parsonage and Turner in 
1948 followed by Kiloh and Nevin’s description 
(Kiloh-Nevin syndrome) of it as a lesion of 
anterior interosseous nerve alone in 1952. Since 
then, multiple treatment options, both surgical 
and non-surgical have been tried with varying 
degree of outcome. The anatomy of anterior 

interosseous nerve was studied in detail in 
previous studies.13 Due to the increased risk of 
compression of the nerve in anterior interosseous 
nerve syndrome, it is worthy to study the point of 
origin of the nerve in order to prevent its injury 
or to undertake decompression procedures. The 
origin of anterior interosseous nerve measured from 
the medial epicondyle was found to be varying. 
The measurements were taken with respect to the 
medial epicondyle of the humerus. (Fig.2)
	 In the present study, the mean origin of 
the nerve from medial epicondyle, which is more 
prominent and a safer landmark than the lateral 
epicondyle (as neurovascular structures do not 
intervene in the same plane), on the right and 
left sides were found to be 8.946±1.084 cm and 
8.875±1.109 cm respectively. The values obtained 
exhibited bilateral similarity. (Graph 2).
	 However, a previous study reported the 
origin of the nerve to be approximately 5 cm from 
the lateral epicondyle4. The median values were 
also calculated for the right and left sides. They 
were 9.2 cm and 9 cm on the right and left sides 
respectively. The range of level of origin of the 
nerve on the right side was from 5.2 cm to 10 cm, 
while on the left side it was from 5.5 cm to 9.4 cm. 
Linell EA found the anterior interosseous nerve to 
be originating at about 5.24 cm from the lateral 
epicondyle.3 The nerve was reported to have taken 
origin 5cm from the lateral epicondyle.4

	 Lesion of anterior interosseous branch 
alone is rare and is usually associated with other 
variants seen along the course of the nerve.14 The 
median nerve can possibly get compressed between 
the pronator teres heads. The patient presents with 
dull ache in the upper forearm. The pain worsens 
on continued strenuous activity involving the 
muscle and nerve. It is associated with sensory 
loss in hand over its territory of distribution which 
helps in differentiating the condition from anterior 
interosseous nerve syndrome. The condition can 
be tested by applying resistance over the ventral 
aspect of wrist while asking the patient to pronate 
against resistance. Resistance is usually applied 
three finger breadths below the elbow over the 
pronator teres muscle.15

	 Median nerve and brachial artery 
have been reported as prone to injury while 
releasing lateral supracondylar muscle mass due 
to extracapsular elbow contractures by anterior 
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dissection. The nerve if involved can result in 
transient median neuritis due to its stretching.16 

The injury to the neurovascular structures can be 
minimised by dissecting for the median nerve from 
the medial aspect as the brachial artery lies further 
lateral to the nerve itself.
	 Injury to the anterior interosseous 
branch of median nerve has been reported by 
various authors. There are various etiologies like 
spontaneous palsy,17-20 accessory head of flexor 
pollicis longus (Gantzer’s muscle),21 crescentic 
band extending between the insertion of brachialis 
and aponeurosis on the deep surface of pronator 
teres,22 displaced forearm fracture (multiple and 
Galeazzi’s fracture),23,24 compression due to 
constrictive dressing post-operatively,25 injury 
due to blunt trauma, sleeping on the affected arm 
or a poorly applied cast26, during venepuncture at 
cubital fossa27, nerve tumor28, post internal fixation 
of proximal end of radius29, the Struthers ligament 
(extending between the medial epicondyle and 
supracondylar spur) compressing the nerve though 
it is seen in 1% of the population only30, lacertus 
fibrosis and arterial thrombosis31.
	 These values obtained above for the 
level of origin of anterior interosseous nerve, can 
be of great significance to the surgeons in order 
to prevent injury while operating on patients for 
release during pronator syndrome and anterior 
interosseous nerve syndrome. It can also be useful 
while operating on the bones of forearm during 
fractures or dislocation of the head of the radius 
from the annular ligament in case of children. 
These values should be borne in mind because 
it is a significant branch of the median nerve and 
the branch usually supplies muscles in the deeper 
aspects of anterior compartment of forearm. 
Surgical significance
	 The median nerve can get compressed 
in the arm due to axillary arch, thickening of 
clavipectoral fascia and hypertrophy of pectoralis 
minor and lipoma of adjoining soft tissue31,32. 
Aneurysms of axillary and brachial artery can also 
compress the nerve at axilla and forearm33. The 
nerve can get injured while surgically correcting 
the diaphyseal fracture of humerus. At the cubital 
fossa, compression of the nerve can take place 
due to its course below the Struther’s ligament, 
due to thrombophlebitis of the antecubital vein, 
tendinous structures like origin of flexor digitorum 

superficialis, Gantzer’s muscle and bicipital 
aponeurosis. Ischaemic neuropathy following 
arterio-venous fistula can also occur result in 
numbness, paraesthesias, tingling sensation along 
its course of distribution. Other possible causes 
for injuries of the nerve can be trauma or electrical 
burns. This study conducted by us can prove highly 
significant in locating the formation as well as 
deep branch of median nerve during its surgical 
correction. 
	 The study can further be enhanced by 
taking into consideration the age, sex and length 
of the upper limbs dissected. Measurements of 
the median nerve from the medial epicondyle to 
the point of crossing-over of the median nerve 
and brachial artery in the arm can be taken into 
account. This can help in tracing of the median 
nerve topographically accurate. The point of origin 
of recurrent motor branch of median nerve can also 
be measured from the adjacent bony landmarks as 
this can be of use during the release of the nerve 
from carpal tunnel.

Conclusion

	 The median nerve is highly susceptible to 
variations. The level of union of the two roots of 
median nerve from the anterior border of acromion 
process can be of use while performing surgeries 
pertaining to the shoulder region. However, care 
has to be taken as the point of formation of the 
nerve is in close association with the axillary and 
brachial arteries and these vessels as well as their 
branches can be easily ruptured. The connection 
of the points mentioned above can be of use for 
both educative and surgical purposes as it helps 
in the identifying the nerve topographically. Both, 
the mean level of formation of median nerve and 
the mean level of origin of anterior interosseous 
nerve are is almost similar bilaterally. The level 
of origin of anterior interosseous nerve can also 
be of significance to the orthopaedic surgeons 
in particular due to the increasing frequency of 
surgeries performed in forearm for correction of 
fractures of radius and ulna and also while releasing 
the nerve from compression during its entrapment. 
Despite being rare, a weak flexor pollicis longus 
and radial flexor digitorum profundus are indicative 
of anterior interosseous nerve syndrome. The use 
of radiological investigations like MRI with other 
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electrodiagnostic studies aid in the diagnosis of 
anterior interosseous syndrome along with its 
appropriate aetiology.
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