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SUMMARY
This study aimed to examine the morphometry 

of the biceps brachii muscle in fetal cadavers, 
to reveal the difference between genders and 
sides, and to determine the variations. Our 
study was conducted on 47 upper extremities of 
25 human fetuses (13 females, 12 males) who 
were aged between 29-40 weeks of gestation 
and had no external pathology and anomaly. 
The development of the determined parameters 
according to gestational age (month) was 
evaluated. Comparisons were made between 
genders and sides. In our study, no statistically 
significant difference was found in the 
footprint length of the biceps brachii muscle 
according to gestational age. Other parameters 
increased statistically significantly according 
to gestational age. No difference was found 
between genders in morphometric parameters. 
There was no statistically significant difference 
between the right and left extremities in other 
parameters, except for motor entry point. 
Motor entry point was found to be statistically 
significantly more distal in the left extremities 
compared to the right extremities (p=0.012). 
Furthermore, all parameters were positively 
correlated with gestational age. We considered 

that they would contribute to the correct 
diagnosis and treatment of pathologies related 
to this region especially in the intrauterine 
period, premature birth and in the newborn, as 
well as to the reduction of complications that 
may occur after treatment.

Key words: Distal tendon – Footprint – Lacertus 
fibrosus – Accessory head

INTRODUCTION
The biceps brachii muscle (BBM) is a thick, 

fusiform muscle that is located in the anterior 
part of the arm and passes both in front of the 
shoulder and elbow joints. The BBM consists of 
a long head originating from the supraglenoid 
tubercle proximally and a short head originating 
from the coracoid process. The long head of 
the BBM provides stabilization of the shoulder 
joint in dynamic movements such as throwing. 
Furthermore, the BBM reduces stress on the lower 
glenohumeral ligament (Szpinda et al., 2013).

While a large part of the distal tendon of the 
BBM adheres to the ulnar/posterior side of the 
radial tuberosity, a part of it is mixed with the 
lacertus fibrosus (LF). The LF is the thickening 
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of the brachial fascia that covers the proximal 
part of the flexor-pronator muscle groups of 
the forearm and joins the BBM to the ulna. In 
distal tendon ruptures of the BBM, the LF can 
also prevent the retraction of the BBM toward 
the proximal if it is intact (Szpinda et al., 2013; 
Brigido et al., 2013).

The BBM is one of the most variable muscles 
in the body due to its variation and morphology. 
The variations related to the absence of the short 
or long head of the BBM and insertion are rare. 
The absence of the long head may reduce the 
flexion and supination strength of the forearm. 
Furthermore, since the tendon of the long head 
is used as a landmark in shoulder arthroscopy, 
the absence of this head may lead to difficulties 
during arthroscopy (Rodríguez-Niedenführ et 
al., 2003). Although the most frequently reported 
variation is the three-headed BBM, there are 
cases with up to seven heads reported in the 
literature (Rodríguez-Niedenführ et al., 2003; 
Nasr and Hussein, 2013). These variations are 
clinically important because accessory heads may 
mislead surgeons during shoulder operations or 
may lead to the compression of neurovascular 
structures (Rodríguez-Niedenführ et al., 2003). 
The third head of the BBM generally originates 
from the humerus between the attachments of 
the coracobrachialis and the brachialis muscles. 
Nevertheless, the third head can start from the 
coracoid process, the tendon or fascia of adjacent 
muscles, the intermuscular septum, shoulder 
joint capsule, head of humerus, neck of humerus, 
and anteromedial aspect of the humerus (Yildiz et 
al., 2006; Nayak et al., 2008; Angadi et al., 2016; 
Saluja et al., 2017).

Due to a large number and clinical significance 
of variations, studies on the BBM conducted in 
adult cadavers are quite common (Park et al., 2007; 
Athwal et al., 2007). However, information on the 
morphometry of the BBM in fetal cadavers is limited 
(Szpinda et al., 2013). We aimed to determine the 
morphometric development of the BBM in the 
fetal period, its variations and differences between 
genders and sides to assist surgical interventions 
on newborn and premature babies to be performed 
in this region in pathologies such as humerus 
fracture, neurovascular lesions, and tumors.

MATERIALS AND METHODS
Our study was conducted on 47 upper 

extremities of 25 human fetuses (13 females, 
12 males) who were aged between 29-40 weeks 
of gestation and had no external pathology and 
anomaly, in the Faculty of Medicine, Anatomy 
Department Laboratory, which were obtained 
from the Maternity and Children’s Hospital 
between 1996-2014 by getting permissions 
from their families. Three extremities that were 
damaged during dissection and not suitable for 
the measurement were excluded from the study. 
Prior to the study, approval was obtained from 
the Faculty of Medicine Ethics Committee (Date: 
03.05.2019, Decision No:83). The causes of death 
in fetal cadavers are unknown. All fetal cadavers 
were fixed by the arterial injection of 10% (v/v) 
formaldehyde solution into the water and stored 
in a pool of 10 L of 10% (v/v) formaldehyde 
solution. It is a known fact that formaldehyde has 
a shrinkage effect on tissues. In a study on human 
muscles, this effect was reported to be 2.22% on 
average (Cutts, 1988). The 2.22% effect should 
be considered in the evaluation of the data in the 
publication.

The gestational age of the fetuses was determined 
according to the Crown Rump Length (CRL), Bi-
Parietal Diameter (BPD), Head Circumference 
(HC), and Femur Length (FU). The fetuses were 
evaluated by being divided into three groups. as 
the 8th month fetuses between the weeks 29-32, 9th 
month fetuses between the weeks 33-36, and 10th 
month fetuses (full term) between the weeks 37-40.

The anatomical dissection method was used in 
all fetal cadavers to determine the parameters 
of the BBM. First, an incision was made from 
the outer end of the clavicle, ending at the lower 
edge of the anterior wall of the axilla. Second, 
an incision was made from the midpoint of first 
incision and ending at the interepicondylar 
line. The skin and subcutaneous adipose tissue 
were removed. The deltoid and pectoralis major 
muscles were released as needed by entering 
through the deltopectoral range in order to 
see the origo of the long and short heads. The 
skin and subcutaneous adipose tissue of the 
proximal forearm were removed by making 
another incision from the interepicondylar line 
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to the distal of the cubital fossa to determine the 
insertion of the BBM. The LF was identified and 
photographed with a millimeter ruler. Afterward, 
the LF was incised, and deep structures were 
uncovered. Under the “EUROMEX Edublue 1805-
S binocular digital stereo microscope” (EUROMEX 
microscopen BV, Arnhem, Holland), the insertion 
of the BBM was evaluated at 10X magnification. 
The morphometric measurements were 
performed using a digital caliper with a precision 
of 0.01 mm. The area of the photographed LF was 
measured using the Image J analytical software 
(National Institutes of Health, Bethesda, MD) 
program.

For each extremity, the following parameters 
were examined:

• Arm length: distance between the acromion 
and olecranon while the arm in extension.

• Long head length: distance between the origin 
and common muscle belly. The joint capsule 
was opened and the supraglenoid tubercle 
was found. Long head length was measured 
from the beginning of the long head to the 
common muscle belly with an inflexible rope. 
Then the length of this rope was determined 
with a digital caliper.

• Long head width: the widest level of the long 
head.

• Short head length: distance between the origin 
and common muscle belly.

• Short head width: the widest level of the short 
head.

• Common muscle belly length: distance between 
the start of the common muscle belly and 
musculotendinous junction.

• Common muscle belly width: the widest level of 
the common muscle belly.

• Motor entry point (MEP): distance between the 
acromion and point where the motor nerve 
enters the muscle.

• Footprint length: the length of the attachment of 
the distal tendon to the radial tuberosity.

• Area of the lacertus fibrosus: firstly, lacertus 
fibrosus was identified. Then, its perimeter 
was drawn with the Image J program and its 
area was measured.

• Number of distal tendons and the localization 
of these tendons according to the radial 
tuberosity.

Statistical analysis was performed using SPSS 
Inc. SPSS for Windows 20.0 statistical package 
program. Since the MEP data were not normally 
distributed, the Kruskal-Wallis test and Mann-
Whitney U test, which are among the non-
parametric tests, were used to analyze the data, 
and Spearman’s Correlation test was used in 
the correlation analysis. Since other data were 
normally distributed, the Independent Samples 
T-Test and One-Way ANOVA test, which are 
among the parametric tests, were used to analyze 
the data, and Pearson’s Correlation test was used 
in the correlation analysis. The significance level 
was considered to be p<0.05 in statistical analysis.

RESULTS
In our study, no statistically significant 

difference was found in the footprint length of the 
BBM according to gestational age (month). Other 
parameters increased according to gestational 
age, which was statistically significant. There was 
no statistically significant difference between the 
right and left extremities in other parameters, 
except for MEP. The MEPs were found to be 
statistically significantly more distal in the left 
extremities compared to the right extremities 
(p=0.012) (Table 1).

The averages and standard deviations of the 
ratios of parameters related to the BBM to arm 
length according to sides, gender, and gestational 
age are presented in Table 2. When Table 2 was 
analyzed, statistically significant differences 
(p=0.009 and p=0.012, respectively) were 
observed in the common muscle belly width/arm 
length and motor entry point/arm length ratios 
according to gestational age. While it was found 
that the difference between months in the common 
muscle belly width/arm length ratio resulted from 
the 8th-10th months, the difference in the motor 
entry point/arm length ratio resulted from the 
8th-9th and 8th-10th months. The ratio of MEPs to 
the arm length measured between the acromion 
and olecranon was found to be 0.37±0.04 on 
average in all specimens, and these points were 



Morphometry of the biceps brachii muscle

278

determined to be in the middle third of the arm. 
In the right-left sides comparison of the motor 
entry point/arm length ratio, it was observed 
to be statistically significantly higher in the left 
extremities compared to the right extremities 
(p=0.023). In the gender comparison of the long 
head width/arm length ratio, it was found to be 
higher in female fetal cadavers compared to male 
fetal cadavers (p=0.039).

All parameters were positively correlated with 
gestational age (week) (Table 3). The parameters 
with the best positive correlation according to 
gestational age (week) were the short head (r=0.772) 
and long head (r=0.762) lengths, respectively (Fig. 
1). When the correlation of the parameters with 
respect to each other was examined, the long 
head and short head lengths showed the strongest 
correlation (r=0.908) (Table 3).

Table 1. The averages and standard deviations of the parameters related to the biceps brachii muscle according to side, gender, 
and gestational age (month).

Parameters
Side

P

Gender

P

Gestational Age (Month)

P
Right
(n=24)

Left
(n=23)

Female
(n=25)

Male
(n=22)

8
(n=16)

9
(n=17)

10
(n=14)

Long 
head

Length 
(mm)

25.24±3.17 25.46±2.88 0.758 24.77±3.17 26±2.72 0.156 22.95±1.72 25.21±2.22 28.26±2.5 <0.001

Width 
(mm)

2.93±0.56 2.68±0.64 0.101 2.91±0.66 2.7±0.52 0.169 2.48±0.48 2.89±0.65 3.08±0.54 0,022

Short 
head

Length 
(mm)

23.22±2.9 22.8±2.56 0.670 22.88±3.09 23.17±2.29 0.624 20.91±1.34 22.69±1.7 25.81±2.56 <0,001

Width 
(mm)

5.14±1.2 5.03±1.3 0.758 5.17±1.53 4.98±0.83 0.565 4.16±0.84 5.42±1.31 5.73±0.96 0,001

Common 
muscle 
belly

Length 
(mm)

35.38±4.3 36.73±3.96 0.273 35.34±4.43 36.84±3.74 0.176 33.96±3.31 34.79±3.22 39.93±3.43 <0,001

Width 
(mm)

9.02±1.86 8.85±2.01 0.890 9.05±2.02 8.81±1.83 0.733 7.24±1.35 8.94±1.11 10.87±1.36 <0,001

Motor entry point 
(mm)

26.29±2.77 29.22±4.96 0.012 27.45±4.72 28.44±3.64 0.268 27.31±3.24 25.74±1.86 30.61±5.68 0.017

Footprint length 
(mm)

2.91±0.68 2.78±0.51 0.482 2.77±0.66 2.94±0.52 0.332 2.68±0.65 2.83±0.53 3.07±0.59 0.237

Area of the 
lacertus fibrosus 
(mm2)

34.56±8.32 36.33±9.09 0.474 34.7±7.63 36.69±10.31 0.508 28.93±9.24 36.8±2.71 40.74±7.67 0.014

Table 2. The averages and standard deviations of the ratios of parameters related to the biceps brachii muscle to arm length ac-
cording to side, gender, and gestational age (month).

Parameters
Side

P

Gender

P

Gestational Age (Month)

P
Right
(n=24)

Left
(n=23)

Female
(n=25)

Male
(n=22)

8
(n=16)

9
(n=17)

10
(n=14)

Long 
head

Length 
(mm)

0.34±0.03 0.34±0.02 0.655 0.33±0.02 0.34±0.02 0.337 0.33±0.02 0.35±0.02 0.33±0.02 0,094

Width 
(mm)

0.03±0.008 0.03±0.007 0.085 0.039±0.007 0.036±0.008 0.039 0.03±0.008 0.04±0.008 0.03±0.006 0.373

Short 
head

Length 
(mm)

0.31±0.03 0.30±0.02 0.148 0.31±0.02 0.30±0.02 0.848 0.30±0.028 0.31±0.023 0.30±0.026 0.255

Width 
(mm)

0.06±0.01 0.06±0.01 0.419 0.07±0.02 0.06±0.01 0.848 0.06±0.012 0.07±0.022 0.06±0.012 0.137

Common 
muscle 
belly

Length 
(mm)

0.48±0.04 0.49±0.03 0.469 0.48±0.03 0.48±0.03 0.831 0.49±0.041 0.48±0.042 0.47±0.026 0.446

Width 
(mm)

0.12±0.01 0.11±0.02 0.655 0.12±0.02 0.11±0.02 0.418 0.10±0.024 0.12±0.019 0.13±0.014 0.009

Motor entry point/
arm length

0.35±0.035 0.39±0.048 0.023 0.37±0.05 0.37±0.03 0.915 0.39±0.034 0.35±0.029 0.36±0.061 0.012
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The distal tendon was evaluated in 46 of 47 
upper extremities in our study. In a specimen, 
the distal tendon could not be evaluated because 
it was damaged in dissection. In all specimens, it 
was observed that the distal tendon adhered to 
the ulnar/posterior side of the radial tuberosity. 
While two tendons were observed in 60.8% (n=28) 
of the specimens, three tendons and four tendons 
were observed in 34.7% (n=16) and 4.34% (n=2) 
of the specimens, respectively (Fig. 2). In our 
study, we found the accessory head variation of 
the BBM in 2 (4.2%) of 47 upper extremities. It 
was observed that the accessory head, which was 
located bilaterally in the same fetus, was located 
medial to the short head and anterolateral to the 
coracobrachialis muscle, and originated from the 
coracoid process with the short head (Fig. 3).

DISCUSSION
Warmbrunn et al. (2018) reported that all 

muscles developed similarly to adult morphology 
by the 8th week of the embryonic period. The age 
of the fetuses used in our study starts from the 
29th week of gestation. Therefore, the BBM of the 
fetuses in our study completed its morphological 
development.

The BBM is an important muscle of the anterior 
part of the arm. Studies on the BBM are usually 
related to lesions, the repair of lesions, and 
variations of the BBM (Nasr and Hussein, 2013; 
Walton et al., 2015). Studies examining the 
morphometry of the BBM from proximal to distal 
in fetal cadavers are limited (Szpinda et al., 2013).

Table 3. Correlation table between parameters related to the biceps brachii muscle and gestational age in the fetal period (r).

Arm 
length

Motor 
entry 
point*

Long 
head 
length

Long 
head 
width

Short 
head 
length

Short 
head 
width

Footprint 
length

Area of the 
lacertus 
fibrosus

Gestational 
Age (Month)

Arm length 1

Motor entry point* .580 1

Long head length .760 .431 1

Long head width .289 .101 .479 1

Short head length .711 .319 .908 .508 1

Short head width .464 .135 .568 .375 .615 1

Footprint length .406 .239 .192 -.080 .100 .144 1

Area of the lacertus fibrosus .460 .211 .474 .311 .499 .470 .079 1

Gestational Age (Month) .754 .301 .762 .442 .772 .707 .233 .638 1

* Spearman correlation test was used
r= correlation coefficient; Pearson correlation test result r= 1,00-0,76 very good correlation
r= 0,75-0,51 good correlation r= 0,50-0,26 average correlation r= 0,25-0,00 poor correlation

Fig. 1.- Correlation of long head and short head according to gestational age (week).
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In their study on the normal development of 
the BBM conducted in 17-30 weeks old fetal 
cadavers, Szpinda et al., (2013) reported that the 
dynamic development of the BBM was linear. They 
indicated that there was no significant difference 
between the right and left sides and genders in the 
parameters examined. They reported that there 
was a statistically significant correlation between 
each parameter studied and gestational age and 
that all parameters increased with gestational 
age. Likewise, in our study, it was found that 
the parameters were positively correlated with 
gestational age.

The variations observed in the origo of the BBM 
are quite common. The variations of its insertion 
are rarer (Nasr and Hussein, 2013). The third head 
of the BBM generally originates from the humerus 
between the attachments of the coracobrachialis 
and the brachialis muscles (Vázquez et al., 2003; 
Yildiz et al., 2006; Kervancioglu and Orhan, 2011; 
Angadi et al., 2016). Embryologically, the third 
head of the BBM is considered as a piece separated 
from the brachialis muscle and migrated to the 
insertion with the musculocutaneus nerve. The 
presence of an accessory head with or without 
neural variations may be caused by a change in 
the signal between a group of mesenchymal cells 
and the neuronal growth factors of the forearm 
muscles developing from the paraxial mesoderm 
or the presence of circulatory factors during 
the formation of the brachial plexus (Nasr and 
Hussein, 2013; Angadi et al., 2016).

In our study, an accessory head variation was 
found bilaterally in 1 (4%) of 25 fetal cadavers 
(Fig. 3). It was observed that the accessory 

Fig. 2.- Tendon insertions of biceps brachii muscle A. Insertions of two tendons, B. Insertions of three tendons, C. Insertions of four tendons. RT: 
Radial tuberosity, A: Anterior, M: Medial, P: Proximal.

Fig. 3.- Three-head biceps brachii muscle, LH: Long head, SH: Short 
head, *: Accessory head.
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head was located medial to the short head and 
anterolateral to the corocobrachialis muscle, and 
started from the coracoid process with the short 
head. The incidence of the accessory head was 
reported between 3.3-37.5%, although it varied by 
races (Schwerdtfeger et al., 2018). The prevalence 
of the accessory head was shown to be 8% in 
Chinese, 10% in white Europeans, 12% in black 
Africans, 15% in Turkish, 18% in Japanese, and 
37.5% in Colombians (Yıldız et al., 2006; Nasr and 
Hussein, 2013; Angadi et al., 2016; Saluja et al., 
2017; Schwerdtfeger et al., 2018). The incidence 
of bilateral symmetrical accessory heads was 
reported less often (Nakatani et al., 1998; Saluja 
et al., 2017). In the majority of cases, accessory 
heads are asymptomatic and detected randomly 
during surgery or imaging. However, in some 
cases, these accessory heads may lead to clinical 
symptoms (Kervancioglu and Orhan, 2011). For 
instance, the accessory heads of the BBM may 
lead to high median nerve entrapment symptoms, 
thrombosis, and edema by compressing 
neurovascular structures. Functionally, they 
change the flexion and supination strength of 
the forearm. Furthermore, unilateral variations 
can be mistakenly interpreted as soft tissue 
tumors during magnetic resonance imaging 
(Kervancioglu and Orhan, 2011; Saluja et al., 
2017).

The BBM and its accessory head are known to 
be usually innervated by the musculocutaneus 
nerve (Park et al., 2007; Schwerdtfeger et al., 
2018). In our study, it was determined that all 
BBM and accessory heads were also innervated 
by the musculocutaneus nerve. Park et al. (2007) 
determined a reference line between the lateral 
epicondyle of the humerus and the coracoid 
process in order to identify the motor point of the 
musculocutaneus nerve innervating the BBM in 
adult cadavers. They identified that the MEP of the 
BBM was about half of this reference line. In their 
study conducted with fetuses with gestational 
ages ranging from 16 to 36 weeks, Kervancioğlu 
et al. (2011) measured the distance between 
the motor branches of musculocutaneus nerve 
and the acromion. For the BBM, they indicated 
that the average distance between the MEP of all 
motor branches and the acromion was 3.8±6.1% 

of the acromion-lateral epicondyle length. In our 
study, the average length of the BBM’s MEPs to the 
acromion was found to be 27.73±4.22 mm. The 
MEPs were found to be proximal 37±4% of the 
arm length.

The LF is the thickening of the brachial fascia 
that connects the BBM to the ulna and covers the 
proximal part of the flexor-pronator muscle group. 
The LF is very important clinically. The LF located 
in the fossa cubitalis protects the neurovascular 
structures under it. Depending on the muscle 
activity in the forearm, it provides proprioceptive 
information for the BBM. It also has additional 
anatomical support for the BBM tendon (Caetano 
et al., 2017). In repairing the LF rupture, suturing 
the LF should be performed in pronation and 
extension, which could also minimize the risk of 
impingement of the underlying neurovascular 
structures (Eames et al., 2007). Besides, the LF 
can be used as a local graft source for chronic 
distal biceps tendon ruptures (Hamer and Caputo, 
2008). So, it is very important to know the area of 
LF. In the literature review we performed to make a 
comparison, while it was observed that there were 
studies on the LF conducted in adult cadavers 
(Athwal et al., 2007; Caetano et al., 2017), we did 
not find any study on the LF in fetuses. Therefore, 
in our study, the area of the LF was examined 
and found to be 35.45±8.62 mm2 on average. No 
statistically significant difference was found in 
the area of the LF by gender and sides.

The BBM main tendon takes an oval shape as it 
goes distally and turns from the frontal plane to 
the sagittal plane on itself and adheres to the radial 
tuberosity. Although it was classically defined in 
this way, in recent studies, it has been observed 
that the distal biceps tendon consists of two 
separate tendons, one belonging to the short head 
and one belonging to the long head, in most of the 
people (Eames et al., 2007). Nowadays, avulsion 
rupture of the distal biceps tendon is reported 
more frequently than before, and surgical 
methods are used for the repair of these ruptures 
(Safran and Graham, 2002; Hutchinson et al., 
2008; Walton et al., 2015). If the biceps tendon 
is not fully positioned in its anatomical position 
and is positioned only in the center of the radial 
tuberosity during surgery, supination strength can 
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never reach its pre-injury strength (Hutchinson et 
al., 2008). Knowledge of the number and location 
of the distal tendons can assist surgeons during 
surgical repair of distal biceps tendon ruptures. 
Nevertheless, in the literature, there are few 
definitions of the morphometry or variations of 
the distal biceps tendon. However, information 
about the distal biceps tendon is important in 
deciding the most appropriate method to be 
applied during the surgical procedure, such as 
in which case a graft supplement should be used 
to complement the natural tendon and what the 
most suitable graft should be (Walton et al., 2015). 
Therefore, we consider that our study will provide 
significant data in this regard.

In their study on 15 upper extremities of adult 
cadavers, Athwal et al. (2007) demonstrated 
that the long head and short head continued 
completely separately without joining in the 
common muscle belly in two of the specimens and 
that distal tendons ended separately. They added 
that the long head ended proximally in the radial 
tuberosity and the short head ended distally. In 
eight of the specimens, they indicated that the 
muscle belly, the distal tendons corresponding 
to the long head and short head could be 
easily separated, and that the long head ended 
proximally in the radial tuberosity and the short 
head ended distally. In five of the specimens, they 
demonstrated that the long head and short head 
formed a common muscle belly by combining 
distally, and that the corresponding distal 
tendons were also combined. In these specimens, 
it was indicated that the muscle bellies could 
be separated by minimal dissection; however, 
the detection of the distal tendon footprint was 
difficult. Furthermore, the researchers reported 
that the distal biceps tendon was attached along 
the ulnar/posterior side of the radial tuberosity 
in all specimens. Likewise, in our study, the 
distal tendon of the BBM was attached to the 
ulnar/posterior side of the radial tuberosity in all 
specimens. While two tendons were observed in 
60.8% (n=28) of the extremities, three tendons 
and four tendons were observed in 34.7% (n=16) 
and 4.34% (n=2) of the extremities, respectively. 
In our study, although the distal tendons of the 
BBM could be observed separately from each 

other, it was not possible to determine to which 
head these tendons originating from the common 
muscle belly belonged.

The BBM insertion is on the ulnar/posterior side 
of the radial tuberosity and creates a footprint 
on the bone (Athwal et al., 2007; Hutchinson 
et al., 2008). The localization of the footprint 
is important for the strength of supination. 
Several authors have reported a significant loss 
of supination range and strength after the distal 
biceps tendon repair with an anteriorly located 
footprint on the radial tuberosity, and have noted 
that a posteriorly located footprint repair is 
important for the restoration of supination torque 
(Van den Bekerom et al., 2016). Therefore, having 
knowledge about the dimensions and localization 
of footprints is important for minimizing 
complications during and after the surgical repair 
of the distal biceps tendon ruptures. The reported 
sizes of the distal biceps tendon insertional 
footprint on the radial tuberosity vary and exhibit 
gender differences. However, it was reported that 
there was no difference between the dimensions 
of the right and left footprints (Athwal et al., 2007; 
Van den Bekerom et al., 2016). In our study, the 
footprint length was found to be 2.85±0.6 mm on 
average. No statistically significant difference was 
determined in the footprint length between the 
right and left sides and genders.

The pathology of the distal biceps brachii tendon 
is less common than the pathology of the proximal 
biceps brachii tendon in the shoulder. Nowadays, 
the incidence of the distal biceps brachii tendon 
rupture is increasing due to the widespread use 
of ultrasound and magnetic resonance imaging 
for diagnosis (Brigido et al., 2013). Therefore, 
along with the developing technology, it has 
become more important to know the anatomy of 
the distal biceps brachii tendon (distal tendon, 
radial tuberosity, footprint and lacertus fibrosus) 
in order to understand the pathomechanism, 
optimize the treatment outcome, and prevent 
complications while repairing the distal biceps 
tendon.

Having a good knowledge of the anatomy of 
the BBM provides a better understanding of the 
lesions involving the shoulder and elbow and 
facilitates the planning of their treatment. The 
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data obtained in our study are considered to 
contribute to the studies in the fields of anatomy, 
obstetrics, orthopedy, surgery, radiology, and 
pediatrics in the determination of anomalies, 
pathologies, and variations related to the BBM in 
the fetal period.
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