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The deep branch of the radial (posterior interosseous) nerve courses through the radial tunnel
between the superficial and the deep layers of the supinator muscle, where it is liable to undergo
compression at various sites, giving rise to the radial tunnel syndrome or the posterior
interosseous syndrome. For the present study 30 embalmed human cadaveric upper limbs
were dissected and the following potential entrapment points were studied: the morphology of
the upper (arcade of Frohse) and the lower borders of the supinator muscle, the presence of
vascular arcade ( leash of Henry) by radial recurrent artery. The measurements were taken
from the proximal border of head of the radius, to the radial nerve bifurcation and the points of
entry and exit of the Posterior Interosseous Nerve (PIN) between the two layers of the supinator
muscle. Both anterior and posterior approaches were used to expose the course of the PIN. All
the measurements were taken from the proximal border of the radial head, which is easily
palpable externally. The upper border of the superficial layer of the supinator muscle was found
to be tendinous in 70% of the specimens. The radial nerve divided above the humero-radial joint
in 83.4%. The vascular plexus was present in 53.3%. The posterior approach made it easier to
expose the PIN. These findings will serve as a guide to the surgeons to take minimal possible
incision during the surgery.

Keywords: Posterior inerosseous nerve, Radial tunnel, Arcade of Frohse, Posterior
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INTRODUCTION

Radial tunnel is a 5 cm long tunnel beginning just

in front of the humero-radial joint to distal border

of superficial part of the supinator muscle. It is

bounded laterally by extensor carpi radialis longus

and brevis and the brachioradialis muscles.
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Medially by the tendon of the biceps brachi. Floor

is formed by the radiocapitellar joint capsule and

deep part of supinator and roof is formed by

brachioradialis and distally by superficial part of

the supinator muscles (Green et al., 1999).

Initially proximal part of tunnel up to arcade of



32

Int. J. Pharm. Med. & Bio. Sc. 2014 Bhavana Sunil Junagade and Aruna Mukherjee, 2014

Frohse (tendinous proximal border of the

superficial layer of the supinator) was considered

as the termination of the tunnel but now passage

through two laminae of supinator is also included

in the boundaries of the tunnel. (Green et al.,

1999).

Usually the radial nerve divides into the deep

and superficial branches at or near the level of

the lateral epicondyle of the humerus and then

deep branch courses through the distal part of

the tunnel between two laminae of the supinator

muscle.

The posterior interosseous nerve is commonly

compressed in this region by anatomical entities

like arcade of Frohse , tendinous distal border of

the superficial layer of the supinator, a vascular

leash of Henry from radial recurrent artery or

tendinous superomedial boundary of the extensor

carpi radialis brevis adherent to arcade of Frohse

(Konjengbam Elangbam, 2004). Last point is

especially significant in professions with repetitive

supination and pronation movements.

Also in some pathologies like parosteal lipoma

(Fitzgerald et al., 2002) rheumatoid arthritis or in

trauma cases like Monteggia lesion (Ryu et al.,

2000 and Duthie Bentley; 1996) and ganglion

,deep branch is likely to be compressed in the

radial tunnel.

Its compression can present in two forms, PIN

syndrome with motor weakness or radial tunnel

syndrome with predominant pain. (Solomon et

al., 2001).

Surgically one has to be aware of anatomy of

PIN and the various soft tissue structures around

it. This is especially required during certain

procedures like decompression of PIN by release

of the arcade of Frohse, radial head resection

(Strachan Ellis; 1971), open reduction and internal

fixation in case of the fracture proximal third of

the radius (Dilliberti e al., 2000) and elbow

arthroscopy (Marshall et al., 1993).

This knowledge is also needed by surgeons

to decide the type of approach needed for easier

exposure of PIN or to avoid inadvertent damage

to PIN.

MATERIALS AND METHODS

This dissection study was undertaken on 30

embalmed human cadaveric upper limbs at the

department of anatomy, MGM medical college

under MGM institute of health sciences, Kalamboli

Navi, Mumbai. Upper limbs used were 15 of the

right and 15 of the left side.

For dissection, forearm was initially kept in

prone position. The proximal border of head of

the radius was felt and the mid width point on

dorsal aspect of the wrist was noted. Initially

dissection was done along this line, described

by Hazani (2008) by posterolateral approach

between extensor digitorum communis and

extensor carpi radialis brevis and Posterior

Inerosseous Nerve (PIN) was exposed . Elbow

was now extended and forearm pronated to

approach radial nerve anterior to the radio-

humeral joint. PIN was found and traced to its

entry between two laminae of the supinator

muscle.

Following measurements were done,

Distance between proximal border of the head

of the radius to

• The division of the radial nerve in its two

terminal branches (Figure 1)

• The entry point of the PIN between the 2

laminae of the supinator muscle (Figure 2).



33

Int. J. Pharm. Med. & Bio. Sc. 2014 Bhavana Sunil Junagade and Aruna Mukherjee, 2014

• The exit point of the PIN between the 2 laminae

of the supinator muscle

Following points were observed,

• Morphology of the arcade of the Frohse

(proximal border of the superficial lamina of

the supinator) (Figure 3).

• Morphology of the distal border of the

superficial lamina of the supinator (Figure 4).

Figure 1: Measurement of the Distance
at Which the Radial Nerve Divides, Shown
by Red Pin (Marked E) from the Proximal
Border of the Head of the Radius Shown

by Green Pin (Marked F)

Figure 2: Measurement of the Distance
of the Entry Point of the Posterior

Interosseous Nerve Between 2 Laminae
of Supinator Shown by Red Pin (Marked G)
from the Proximal Border of the Head of the

Radius Shown By Green Pin (Marked F)

Figure 3: Depicts Proximal Border
of Superficial Lamina of the Supinator

Raised by Red Pin (Marked  A),
Radial Nerve (Marked B)

The morphology of the proximal and the distal

borders of the superficial lamina of the supinator

was classified into 4 types as tendinous,

musculotendinous, membranous and muscular.

This classification is based on classification of

proximal border by Debouck and Rooze (1995)

and Konjengbam Elangbam (2004).

• The presence or absence of the vascular

leash, derived from the radial recurrent artery

and its branches, around the PIN.
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RESULTS

When measured from proximal border of the head

of the radius, the radial nerve division was above

this line in 25 (13-right, 12-left) specimens at a

mean distance of 15.04 mm (±5.8). The division

was below this line in 5 (2-right, 3-left) specimens

at a mean distance of 5.6 mm [±3.6]. (Table 1,

Figure 5).

From proximal border of the head of the radius

the mean distance of entry point of the PIN

between the 2 laminae of the supinator was 21.4

mm (±5 mm) and the mean distance of exit point

of the PIN between the 2 laminae of the supinator

was 70.53 mm (±6.4 mm). When compared on

two sides the mean distance of entry on right was

21.6 mm and on left 21.1 mm, while mean

distance of exit on right was 72.4 mm and on left

68.6 mm (Table 2).

  Figure 4: Depicts Distal Border
of Superficial Lamina of the Supinator
(Marked C), Posterior Interosseous

Nerve (Marked D)

Table 1: The Level of Division of the Radial Nerve
From the Proximal Border of the Head of the Radius

No. Level of Division % Mean Distance SD

1. Above 83.4 15.0 mm ±5.8

2. Below 16.6 5.6 mm ±3.6

Figure 5: Shows Mean Distance at Which
the Radial Nerve Divides Above or Below the

Proximal Border of the Head of the Radius

 Morphology of the proximal border of the

superficial layer of the supinator was tendinous

in 70% (21 specimens) and musculotendinous

in 30% (9 specimens).

Morphology of the distal border of the

superficial layer of the supinator was tendinous

in 33.3% (10 specimens) and musculotendinous

in 66.7% (20 specimens) (Table 3, Figure 6).

The arcade (proximal border of the supinator)

was tendinous in 73% on the right side and in

67% on the left side.
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The vascular plexus was present around the

proximal part of the PIN in 53.3% specimens and

absent with no vessels around PIN in 36.7%

specimens. A single artery was seen crossing

the PIN in 10% of the specimens (Figure 7).

DISCUSSION

The radial nerve divided above the proximal border

of the head of the radius in 83.4% (25 specimens)

and below it in 16.6% (5 specimens), at a mean

distance of 15.04 mm (±5.8) and 5.6 mm (±3.6),

respectively. In Prasartritha study ( Prasartritha

e al., 1993) the nerve divided above the line in

100% of the specimens at a comparable mean

distance of 13 mm. In Konjenbaum study the

mean distances above and below the line were

comparatively larger at 48 mm and 12 mm,

respectively (Konjengbam, Elangbam, 2004)

(Table 4).

The mean distances of entry and exit points

of the PIN between the 2 laminae of the supinator

were 21.4 mm (± 5 mm) and 70.53 mm(±6.4 mm)

respectively. Konjenbaum study has found the two

distances comparable to the present study at,

23.5 mm and 65.3 mm, respectively

(Konjengbam Elangbam, 2004). In Hazani study

the exit point is at a comparable distance of 74

mm but the entry point is little more distant at 34

Table 2: The Mean Distances of the Entry and Exit Points
of the Pin From  the Proximal Border of the Head of the Radius

1. 21.4 ±5.0 70.5 ±6.4 21.6 72.4 21.1 68.6

No.
Mean dist. of entry pt. (mm)

with SD
Mean dist. of exit pt. (mm)

with SD
Entry and exit point means
(mm) for right upper limbs

Entry and exit point means
(mm) for left upper limbs

Table 3: The Morphology of the Proximal and the Distal Borders of the Superficial Lamina
of the Supinator Muscle

No. Morphology Proximal border % Distal border %

1. Tendinous 21 70 10 33.3

2. Musculotendinous 9 30 20 66.7

Figure 6: Shows Percentage of Different
Types of Morphology of Proximal
and Distal Borders of Supinator

Figure 7: Shows Percentage of the
Specimens with Different Vascular

Leash Pattern
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mm (Hazani et al., 2008) (Table 5).

When compared on two sides, the mean

distance of entry on right was 21.6 mm and on

left 21.1 mm, while mean distance of exit on right

was 72.4 mm and on left 68.6 mm, thus the

distances were comparable on 2 sides.

The mean length of the radial tunnel in the

supinator is 49.1 mm in the present study and it

ranges between 38 mm (Stephen e al., 2000), to

41.3 mm (Konjengbam Elangbam, 2004) in other

studies.

Morphology of the proximal border of the

superficial layer of the supinator was tendinous

in 70% (21 specimens) and musculotendinous

in 30% (9 specimens) in the present study. Only

2 types were found in the present study with no

specimen showing proximal border membranous

or muscular. The proximal border of the

superficial layer of the supinator was tendinous

in comparatively less, that is (57%) in

(Prasartritha, Liupolvanish Rojanakil, 1993) study

and in rest 43% it was membranous. The proximal

border was tendinous in 87 and 78% in

((Konjengbam Elangbam, 2004) and Hazani

(Hazani et al., 2008 ) studies respectively which

is higher compared to the present study. In only

13% (Konjengbam Elangbam; 2004) found the

border to be musculotendinous as against 30%

in the present study.

Morphology of the distal border of the

superficial layer of the supinator was tendinous

in 33.3% (10 specimens) and musculotendinous

in 66.7% (20 specimens) in the present study. In

Prasartritha study the distal border of the

superficial layer of the supinator was found to be

in exactly reversed proportions, that is tendinous

in comparatively more (65%) and in rest 35% it

was membranous (Prasartritha et al., 1993).

Konjenbaum study found the border to be of 4

types, tendinous (65%), musculotendinous (11%

), membranous (2%) and muscular in (22%)

(Konjengbam Elangbam, 2004). This percentage

Table 4: The Comparison of the Level of the Division of the Radial Nerve Between
the Present Study and the Prasrtritha and the Konjengbam Studies

No. Relation with                          Present Study                          Prasartritha Study                            Konjengbam Study

proximal border

of head of radius % Mean distance (mm) % Mean distance (mm) % Mean distance (mm)

1. Above 83.4 15 100 13 - 48

2. Below 16.6 5.6 - - - 12

Table 5: The Comparison of, the Entry and Entry and Exit Points of the PIN Between the 2
Laminae of the Supinator from  the Proximal Border of the Head of the Radius, Between  the

Present Study and  the Konjengbam, the Hazani and the Thomas S Studies

No. Criterion Present study Konjengbam Hazani R Stephen TJ

(mm)  Study (mm) Study (mm) Study (mm)

1 Distance of entry point 21.4 (±5) 23.5 34 (±3) -

2 Distance of exit point 70.5 (±6.4) 65.3 74 (±4) -

3 Mean length of radial tunnel in supinator 49.1 41.3 40.0 38 (±9)
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of the tendinous border is higher and comparable

with the Prasartritha study. Hazani found the distal

border to be tendinous in 55% of the cases

(Hazani et al., 2008 ) (Table 6).

The arcade (proximal border of the supinator)

was tendinous in 73% on the right side and in

67% on the left side in the present study. Also in

the present study it was found that both, the

proximal and the distal borders were tendinous

in 7 (23%) specimens. Tendinous borders are

more likely cause of entrapment. The distal border

is usually more lax than the proximal border. So

having both the borders tendinous will definitely

increase the risk.

Vascular leash was found to be present in

53.3%, in this study as against 72% in

(Konjengbam Elangbam; 2004 ) study. The

present study also found a single artery crossing

the PIN in 10% of the specimens.

Posterolateral approach with dissection along

the line joining proximal border of head of the

radius with mid width point on dorsal aspect of

wrist always easily exposed PIN at its exit from

supinator in all the specimens. The line can thus

be considered as a guide line to the surgeons for

the PIN exposure.

According to Diliberti T. study this approach in

pronation also keeps the PIN more safe (Dilliberti

et al., 2000).

CONCLUSION

This dissection study was undertaken on 30

embalmed human cadaveric upper limbs. Both

approaches, posterolateral along the line joining

proximal border of head of the radius with mid

width point on dorsal aspect of wrist and anterior

in front of the radiohumeral joint were used in the

dissection.

The radial nerve divided above the proximal

border of the head of the radius in 83.4%. The

mean distances of entry and exit points of the

PIN between the 2 laminae of the supinator were

21.4 mm (±5 mm) and 70.53 mm(±6.4 mm)

respectively, which is comparable to previous

studies. The mean length of the radial tunnel in

the supinator is 49.1 mm.

Table 6: The Comparison of the Morphology of the Proximal and Distal Borders
of the Superficial Lamina of the Supinator Between the Present Study

and the Prasartritha, the Konjengbam and the Hazani Studies

No. Border Morphology Present study ( %) Prasartritha study (%) Konjengbam Study (%) Hazani R study (%)

1 Proximal T 70 57 87 78

MT 30 - 13 -

ME - 43 - -

M - - - -

2 Distal T 33.3 65 65 55

MT 66.7 - 11 -

ME - 35 2 -

M - - 22 -
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Morphology of the proximal border of the
superficial layer of the supinator was tendinous
in 70% and musculotendinous in 30% .

Morphology of the distal border of the
superficial layer of the supinator was tendinous
in 33.3% and musculotendinous in 66.7%.

Also in the present study it was found that both,
the proximal and the distal borders were
tendinous in 23% specimens. Tendinous borders
increase the risk of the entrapment of the nerve.

Vascular leash was found to be present around
the proximal part of the posterior interosseous
nerve in 53.3%.

These anatomical factors are thus likely to play
a significant role in the entrapment syndromes of
the posterior interosseous nerve.

The line joining proximal border of head of the
radius with mid width point on dorsal aspect of
the wrist was found to be a very reliable guide for
the PIN exposure. It can thus help surgeons along
with above measurements during PIN exposure
and to avoid inadvertent damage to the nerve

during surgeries.
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