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Abstract

Objectives: The bicipital aponeurosis is a fascial expansion which arises from the distal tendon of biceps brachii muscle. It is an
important structure for protecting the median nerve and brachial artery. The aim of this study was to analyze the morphometry
and shape of the bicipital aponeurosis and its implications for the protection of the median nerve and brachial artery.

Methods: Upper extremities of two fresh frozen and seven embalmed cadavers (five right, four left sides) were dissected. The
ages of the cadavers varied between 60-86 years. The central length, superior width, central width, inferior width and the shape
of bicipital aponeurosis were evaluated. All measurements were performed by using digital caliper.

Results: The central length of the bicipital aponeurosis was measured 3.6+1.2 cm. The superior, central and inferior width of
the bicipital aponeurosis were found 1.5£0.7 cm, 1.5+£0.6 cm and 1.8+0.8 c¢m, respectively. Through the examination of upper
extremities; two different shapes of bicipital aponeurosis were observed. In type I; the bicipital aponeurosis was fusiform in shape
and observed in four upper extremities. In five extremities, it was found as quadrangular in shape and classified as type II.

Conclusion: The morphometry and shape of bicipital aponeurosis have a clinical importance to protect the median nerve
and brachial artery or to reduce compression of these neurovascular structures. A better understanding of bicipital aponeu-

rosis morphometry is important in assessment of biomechanical properties of biceps brachii.
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Introduction

"The bicipital aponeurosis is a fascial expansion which aris-
es from the distal tendon of biceps brachii muscle." It is an
important structure for the protection of the median nerve
and brachial artery.” There are several functions attributed
to the bicipital aponeurosis in the literature. These func-
tions are as follows: (1) Increasing the tension of biceps
brachii tendon;"” (2) reinforcement of the ante-brachial fas-
cia;¥ (3) pulling the posterior border of the ulna medially
to do supination of the forearm;” (4) stabilization of the
distal biceps brachii tendon;” (5) feedback role between the
fascia and biceps brachii muscle.”

The aim of this study was to analyze the morphometry
and shape of the bicipital aponeurosis and its implications
for the protection of the median nerve and brachial artery.

Materials and Methods

In this study, upper extremities of two fresh frozen and
seven embalmed cadavers (4 female, 5 male; five right,
four left sides) were dissected. The ages of the cadavers
varied between 60-86 years. All of the upper extremities
were free from pathology, trauma, surgical incision or
deformity. All procedures were approved by the Ethical
Committee of Lokman Hekim University and the study
was conducted in the gross anatomy dissection laborato-
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ry of Hacettepe University. The measurements were
performed by using digital caliper.

The parameters evaluated in this study were as fol-
lows: (1) The central length of the bicipital aponeurosis;
(2) The superior width of the bicipital aponeurosis; (3)
The central width of the bicipital aponeurosis; (4) The
inferior width of the bicipital aponeurosis; (5) The shape
of the bicipital aponeurosis (Figure 1).

Results

T'wo fresh frozen and seven embalmed upper extremities (4
female, 5 male; five right, four left sides) were dissected in
this study. Through the examination of upper extremities;
two different shapes of bicipital aponeurosis were observed.
In type I; the bicipital aponeurosis was fusiform in shape
and observed in four upper extremities (Figure 2). In these
cadavers, bicipital aponeurosis run obliquely and covered
the median nerve and brachial artery. In only one extremi-
ty, the bicipital aponeurosis was fusiform in shape, but

membranous in structure and it was difficult to separate it
from the antebrachial fascia (Figure 3).

In five of the upper extremities, it was quadrangular in
shape and classified as type II (Figure 4). Quadrangular
bicipital aponeurosis was wider and thicker than the
fusiform shaped ones.

The mean central length of the bicipital aponeurosis
(A-B) was 3.320.6 cm (min-max: 2.8-3.9 cm) on the left
side, 3.8+1.5 cm (min-max: 1.8-5.9 cm) on the right side
and 3.6£1.2 cm in general. The mean superior width (C-D)
was 1.5+0.4 cm (min-max: 1.3-2.2 cm) on the left side,
1.5£0.7 cm (min-max: 0.7-2.8 cm) on the right side and
1.5£0.6 cm in general. The central width (E-F) was found
to be 1.4+0.3 cm (min-max: 1.1-1.7 cm) on the left side,
1.6+0.9 cm (min-max: 0.7-3.1 cm) on the right side and
1.5£0.6 cm in general. The inferior width of the bicipital
aponeurosis (G-H) was 1.7£0.4 cm (min-max: 1.3-2.1 cm)
on the left side, 1.9£1.0 cm (min-max: 0.8-3.5 cm) on the
right side and 1.8+0.8 cm in general. There was no statisti-
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Figure 1. Figures (a) and (b) show the parameters measured in this study. A-B: the central length of the bicipital aponeurosis; C-D: the superior
width of the bicipital aponeurosis; E-F: the central width of the bicipital aponeurosis; G-H: the inferior width of the bicipital aponeurosis.
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Figure 2. Fusiform bicipital aponeurosis (Type ). BA: bicipital aponeu-
rosis; BBm: biceps brachii muscle.

cally significant relationship between the variables and
among right and left sides (p>0.05).

Discussion

The bicipital aponeurosis was described as a fibrous lamina
arising from the medial margin of the distal biceps brachii
tendon. It runs distally and medially, broadens, and joins
with the antebrachial fascia. It surrounds the flexor muscles
of forearm as well as the brachial artery and median
nerve.” The flexor-pronator muscles can be compressed
by the bicipital aponeurosis during pronation against resist-
ance.” It can cause compression of the median nerve and
brachial artery, by narrowing the space under it.*”

Snoeck et al.” dissected 50 upper extremities of 36
embalmed cadavers (23 females, 13 males) and measured
the central length of the bicipital aponeurosis as 8.6+1.0
cm. Caetano et al.” dissected 60 upper limbs of 30 cadav-
ers (26 males, 4 females) and found that the length of
aponeurosis ranged from 4.5 to 6.2 cm. In this study, the
central length was found to be 3.6£1.2 cm, which was
lower than the previous studies in the literature.

Caetano et al.” reported that the width of the bicipital
aponeurosis ranged from 0.5 to 2.6 cm. Snoeck et al.”
measured the mean width as 0.9:0.4 cm superiorly,

Figure 3. Fusiform bicipital aponeurosis in membranous structure. BA:
bicipital aponeurosis; BBm: biceps brachii muscle.

Figure 4. Quadrangular bicipital aponeurosis (Type Il). BA: bicipital
aponeurosis; BAr: brachial artery; BBm: biceps brachii muscle; MN:
median nerve.
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1.220.4 cm centrally and 1.0£0.4 cm inferiorly. Joshi et
al"” dissected 30 cadaveric upper limbs (16 right, 14 left
side) and measured the mean width of bicipital aponeuro-
sis 15.74 mm on the right and 17.57 mm on the left side.
In this study, the mean superior, central and inferior width
of the bicipital aponeurosis were found to be 1.5+0.7 cm,
1.5£0.6 cm and 1.8+0.8 cm, respectively. Our results were
compatible with the other studies in the literature. The
width of the bicipital aponeurosis is important clinically
because hypertrophy or enlargement of the aponeurosis
may cause compression of the median nerve.”" Caetano et
al.” observed that the bicipital aponeurosis which was very
narrow and thin, was unlikely to compress the median
nerve. Martinelli et al."" reported one case with median
nerve compression caused by a thick and well-developed
bicipital aponeurosis. The knowledge of normal dimen-
sions of the aponeurosis will help the physicians to diag-
nose nerve compression syndromes accurately.

Caetano et al.” showed that it had a rectangular for-
mation in most cases, while it was trapezoidal in few cases.
We observed two different morphological shapes of bicip-
ital aponeurosis as follows: quadrangular shape in five cases
and fusiform shape in four cases. Similar to Caetano et
al.,”” quadrangular shape was frequently detected in pres-
ent study. We suggest that quadrangular and fusiform
shapes were effective for the protection of the brachial
artery and median nerve, except the bicipital aponeurosis
in membranous structure. However, since quadrangular
shaped aponeurosis surrounds the neurovascular struc-
tures tightly, it may be a risk factor for the compression of
the neurovascular structures.

Caetano et al.” demonstrated that the short and long
heads of the biceps brachii muscle contributed to the for-
mation of the bicipital aponeurosis in 55 limbs, and the
most significant contribution was always from the short
head. In three limbs, only the short head contributed to
the formation of the bicipital aponeurosis. Joshi et al."
reported that the fibers from the short head formed the
proximal part of aponeurosis, while the long head con-
tributed to the distal part of bicipital aponeurosis. Athwal
et al."” dissected 15 fresh-frozen upper extremities and
showed that the aponeurosis originated from the short
head of biceps in all specimens. Dirim et al.”’ made a dis-
section of 17 upper limbs (7 left, 10 right side; 9 male, 8
female) and they found that the bicipital aponeurosis was
formed by superficial tendinous fibers arising from both
muscle bellies in most cases (94.1%). In 5.9% (1/17) of the
specimens, only fibers of the short head contributed to the
bicipital aponeurosis. The structures that contribute to the
formation of bicipital aponeurosis are still controversial in
the literature. Further investigation with a larger samples
is required to better understand bicipital aponeurosis for-
mation.

Anatomy e Volume 15 / Issue 2 / August 2021

Repairing the bicipital aponeurosis in cases with distal
biceps tendon rupure is controversial in clinical practice.
Some researchers reported that the presence of an intact
bicipital aponeurosis limited retraction of the distal biceps
tendon and increased the chance of direct repair regardless
the time of the injury."""" Landa et al.” performed a cadav-
eric study and showed that termino-terminal sutures of the
bicipital aponeurosis increased the mechanical strength in
distal biceps tendon repair. Conlin et al."” treated 24 male
patients with a distal biceps tendon rupture. They report-
ed that repair of the bicipital aponeurosis in conjunction
with distal biceps tendon repair led to a faster return to
activities compared with isolated tendon repair. Fontana et
al." described a new surgical technique as treating distal
biceps tendon tear with bicipital aponeurosis augmenta-
tion. They used autologous vascularized bicipital aponeu-
rosis graft and found that recovery time was quicker and
integration was faster than the techniques described in the
literature. The topographic anatomy of the bicipital
aponeurosis is essential for the successful repair of the
aponeurosis and distal biceps tendon.

Conclusion

In conclusion; the morphometry and shape of bicipital
aponeurosis have a clinical importance to protect the
median nerve and brachial artery or to reduce compression
of these neurovascular structures. A better understanding
of bicipital aponeurosis morphometry is a great value in
assessment of biceps brachii movement biomechanics.
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