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ABSTRACT

Rupture of distal biceps tendon is common and there are very few research articles describing its
anatomy. The purpose of this study was to assist surgeons with correct tendon orientation during surgical
repair by mapping the footprint of the biceps tendon insertion on the radial tuberosity. Cross sectional
observational study was done on twenty four embalmed cadaveric upper limbs of known gender (14
males and 10 females). Limbs were carefully dissected. Length and width was measured using digital
calipers of 0.0lmm accuracy. Area of footprint was measured using graph sheet. Side and gender
differences were also observed. Statistical analysis was done using SPSS. The mean length, width and
area of footprint of biceps tendon on bicipital tuberosity were 19.82 + 1.44mm, 8.97 + 0.95mm and
135.62 + 12.38 mm? respectively. The mean length and width of distal biceps tendon was 61.13 *
12.89mm and 12.49 £+ 1.75mm respectively. There was no significant difference between right and left
sides. There was significant difference in values of length of footprint between male and female cadavers.
Values of present study are comparable with previous studies. There was significant difference in values
of length of footprint between male and female cadavers which needs to be considered during surgical
repair.

Key words: distal biceps tendon, bicipital tuberosity, footprint, tendon repair, tendon rupture, biceps
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INTRODUCTION

Biceps brachii muscle originates as
two proximal heads that merge at the level
of the deltoid tuberosity to form a single
muscle belly. This muscle belly produces a
single oval distal tendon that twists from a
predominantly frontal plane to a sagittal
plane before inserting into the posterior
rough area of bicipital tuberosity on the
proximal part of the radius. @ Insertion of
tendon creates the so called footprint. The
tendon occupies almost full length but half
the width of tuberosity. ¥ Occurrence of

distal biceps brachii tendon rupture has been
reported to bel.2 per 100,000 persons per
year. ® This is an injury that reportedly
occurs in highly functioning middle-aged
men, more so laborers; left untreated, it is
associated with a significant functional and,
often, financial loss. Untreated distal rupture
results in chronic arm pain and weakness in
flexion and forearm supination demanding a
surgical correction.

The objective of the current
topographic study was to measure the
dimensions of the distal biceps tendon and
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its footprint by dissecting the embalmed
cadaveric limbs.

MATERIALS AND METHODS

Cross sectional observational study
was performed on twenty four embalmed
adult cadaveric upper limbs of unknown age
and known sex selected from Department of
Anatomy, St John’s Medical College,
Bangalore. Specimens which had signs of
prior trauma or surgery were excluded from
the study. Dissection of the distal biceps
tendon was exposed in specimens by
stripping off skin and subcutaneous tissue.
Surrounding muscles and fascia were
removed to delineate the insertion of tendon
on radial tuberosity, the tendon detached
from its insertion and footprint was
measured for the following parameters:

1. Visible length of tendon (LT) from
point of muscle fibre termination to
insertion on bicipital tuberosity [Fig
4(a)].

2. Width of tendon (WT) at point of
muscle fibre termination [Fig 4(b)].

3. Length (LF), width (WF) and area
(A) of footprint of biceps tendon
insertion [Fig 4(c,d)].

Length and width were measured using
digital vernier calipers and area was
measured by tracing on graph sheet.
Statistics: Statistical analysis was done
using SPSS version 16. Mean and standard
deviation were calculated. Side differences

were compared using paired ‘T’ test and
gender differences using unpaired ‘T’ test.
‘p’ value < 0.05 was considered significant.

RESULTS

The dimensions of  bicipital
tuberosity as measured directly from
specimens were as follows: The mean
length, width and area of footprint of biceps
tendon were 19.82+1.44mm, 8.97+0.95mm
and 135.62+12.38 mm? respectively. The
mean length and width of distal biceps
tendon was 61.13£12.89mm and 12.49+
1.75mm respectively. As presented in table
1, there are no significant differences in the
values of these dimensions between right
and left sides. However there is a significant
difference in the length of footprint between
male and female cadavers (p <0.05, table 2).

Table-1: Mean, SD, ‘p’ value of the measured parameters of the
right &left sides (n=24).

Parameters(n=24) | Right(n=14) | Left(n=10) p value
LF (mm) 20.14+1.55 19.52+1.35 0.15
WF(mm) 8.98+1.04 8.97+0.908 0.94

A (mm?) 1335+1.21 | 137.75¢1.28 | 0.062
LT(mm) 61.23+1.28 61.06+1.35 0.72
WT(mm) 1253£1.72 | 12.46+1.89 | 0.49

Table- 2: Mean, SD, ‘p’ value of the measured parameters of the
male and female cadavers (n=24).

Parameters(n=24) | Male(n=14) | Female (n=10) p value
LF (mm) 20.54+0.94 18.86+1.61 0.039*
WF (mm) 9.26+0.86 8.51+1.06 0.45
AF (mm?) 139.43+10.01 | 130.52+15.45 0.058
LT (mm) 58.05+13.09 65.43+12.05 0.42
WT (mm) 13.65+1.79 11.65+1.65 0.112

*significant (<0.05)

Table -3: Comparison of footprint measurements with previous studies.

Table- 4: Comparison of tendon measurements with previous
studies.

Author/year/ population | Method LF(mm) | WF(mm) | A(mm?
Forthman etal. @ Computer tomography | 22 7 -
Athwal et al. @ Embalmed cadavers 21 7 108
Hutchinson et al. © Cadavers 18.7 37 -
Choetal.® Embalmed cadavers 20.5 9.7 156.3
Mazzocca et al. ® Fresh frozen cadavers 14 2 -
Present study Embalmed cadavers 19.82 8.97 135.62
DISCUSSION

Reestablishment of flexion and

Author/year/population | LT(mm) | WT(mm) supination strength is one of the major goal
Cucca et al. @ 57 15 . . . (@)

Present study 6113 1249 of distal biceps tendon repair. The

supination torque of the biceps is related to
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its insertion site on the radial tuberosity. ©
Contemporary anatomic descriptions of the
biceps brachii muscle offer only a
generalized description of the distal biceps
brachii tendon, bicipital aponeurosis, and
insertion of the tendon at the radial
tuberosity. The radial tuberosity and distal
biceps insertion footprint are important
structures affecting forearm supination
mechanics, and an anatomic repair of a
ruptured tendon is important for restoration
of power, endurance, and terminal forearm
rotation. ©

Figure 1: Skin and subcutaneous tissue has been stripped off to
show biceps brachii muscle and its distal tendon.1-Biceps brachii,
2-biceps tendon, 3-lacertus fibrosis.

Figure 2: Surrounding muscles are removed to show insertion of
tendon on radial tuberosity. 1 - Head of radius, 2 - biceps tendon, 3
- Radial tuberosity.

Figure 3: Distal tendon was detached from its point of insertion
and footprint was exposed.1-head of radius, 2-footprint.

Figure 4(c) B Figure 4(d)
Figure 4 (a): Length of the tendon (LT).
Figure 4 (b): width of the tendon (WT).
Figure 4 (c): Length and width of the foot print (LF &WF).
Figure 4 (d): Area of the foot print (A).

Athwal et al. @ reported a study on
15 fresh frozen cadavers with average
length, width and area of footprint being
21mm, 7mm and 108mm? respectively. Cho
et al. © dissected 25 embalmed cadaveric
specimens and concluded that average
length, width and area of footprint was 20.5
mm, 9.7mm and 156.3mm?® respectively,
with  the footprint area  occupying
approximately 35.9% of the area of the
radial tuberosity. Also the distal biceps
tendon was reported to be inserted on the
posterior rim of the radial tuberosity, with
semilunar configuration, and concavity of
the anterior surface of the footprint noted on
the radial tuberosity.

The area of insertion of long and
short head of biceps tendon was reported
separately by Athwal et al. @ and Cho et al.
© The short head of the distal biceps tendon
was inserted more anteriorly than the long
head on the radial tuberosity.

Forthman et al. ) evaluated
insertional anatomy of 30 cadaveric radii
using computer axial tomography. They
concluded that length and width of footprint
was 22mm and 7mm respectively. Present
study is in concordance with the imaging
study by Forthman et al., (2008).
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Mazzocca et al. ® described distal
biceps insertion in 18 fresh frozen cadaver
elbows and reported a mean length of 14mm
and mean width of 2mm. Similarly
Hutchinson et al. (2008) measured distal
biceps tendon footprint in 20 cadaveric
elbows. Mean length and width of footprint
was 18.7mm and 3.7mm respectively.

Only two previous studies reported
gender related differences. In study done by
Athwal et al. ® width, length and area of
footprint in male cadavers were 22mm,
8mm and 112mm’ respectively and in
female cadavers were 20mm, 7mm and
104mm? respectively. In study done by Cho
etal. © width, length and area of footprint
in male cadavers were 20.6mm, 10mm and
163mm? respectively and in female cadavers
were  20.4mm, 9.4mm and 146.7mm?
respectively. Above studies have however
not reported the significant difference
between genders.

Values of previous studies (Table 3)
are comparable with our present study
except that of study by Mazzocca et al. @
and Hutchinson et al. © In the study done by
Mazzocca et al. ® width and length of
footprint are lesser than the present study. In
study done by Hutchinson et al. © width of
footprint is lesser than present study. The
difference in values may be due to
methodology, racial differences, occupation
and handedness of individual. Recognized
risk factors like male gender, smoking,
anabolic  steroid use and body
building/weight lifting may also be the
contributory factors for the differences
observed.

The mean length and width of distal
biceps tendon was 61.13 + 12.89mm and
12.49 + 1.75mm respectively. Cucca et al.
@9 study on 20 embalmed cadaveric
specimens concluded that length and width
of tendon were 57mm and 15mm
respectively (Table 4). The authors opine
that recent research will aid in developing

better surgical repair procedures and
postoperative results.

To the best of our knowledge there are no
reported literatures available on side related
differences. In the present study
comparisons was done on measurements
between right and left sides to observe any
differences so that this can be taken into
account before surgery (table 1). Since in
our study there are no statistical significant
side differences in measurements of all
parameters, it is plausible that surgical repair
of the traumatized limb can be reconstructed
with the measurements of the non-
traumatized limb.

We also compared measurements in
male and female cadavers (table 2) to
observe for any gender differences.
Significant difference was found in length of
footprint (p <0.05) which may be of crucial
importance in surgical repair.

Knowledge of footprint
measurements could assist in correct suture
anchor and bone trough replacement as also
familiarity with tendon measurements may
help in performing supplemental soft tissue
tendon grafts for restoration of length to the
retracted and scarred biceps tendon.

CONCLUSION

The dissections performed for our
study allowed us to conclude that no
significant side differences were present
leading to the premise that the normal side
MRI will help in reconstruction of
traumatized side. There was significant
difference in values of length of footprint
between male and female cadavers. This
parameter should be considered before
doing surgical repair of biceps tendon to get
good postoperative results.
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