Scientific Foundation SPIROSKI, Skopje, Republic of Macedonia

Open Access Macedonian Journal of Medical Sciences. 2020 Jul 25; 8(A):449-451.
https://doi.org/10.3889/0amjms.2020.4565

elSSN: 1857-9655

Category: A - Basic Sciences

Section: Anatomy

pawia c,
5y,
$ g;:
/ -3
s

Foundaton

05 Hay,

o

OPEN a ACCESS

A Rare Case of Double Belly Soleus Muscle

Adegbenro OmotuyiJohn Fakoya1*, JessicaFlint?, Maria C. Garcia Gonzalez?, J. Bowman Williams III2,Abayomi GbolahanAfolabi’,

Thomas McCracken'

1Depan‘ment of Anatomical Sciences, University of Medicine and Health Sciences, Basseterre, St. Kitts and Nevis; ’Medical
Student, University of Medicine and Health Sciences, Basseterre, St. Kitts and Nevis

Abstract

Edited by: hSlavica Hristomanova-Mitkovska

Citation: Fakoya AOJ, Flint J, Gonzalez MCG,

Williams JB Ill, Afolabi AG, McCracken T. A Rare Case

of Double Belly Soleus Muscle. Open Access Maced J
Med Sci. 2020 Jul 25; 8(A):449-451. https://doi.org/10.3889/
0amjms.2020.4565

Keywords: Soleus muscle; Lower leg;

Anatomical variation

*Correspondence: Dr. Adegbenro Omotuyi John Fakoya,
Department of Anatomical Sciences, University of
Medicine and Health Sciences, Basseterre, St. Kitts and
Nevis. E-mail: gbenrofakoya@gmail.com

Received: 04-Mar-2020

Revised: 30-Jun-2020

Accepted: 03-Jul-2020

Funding: This research did not receive any financial
support

Competing Interest: The authors have declared that no
competing interest exist

Introduction

The double belly soleus muscle is a rare
anatomical anomaly that has been found in other articles
to have both clinical and non-clinical relevance [1], [2].
The soleus muscle is located posteriorly in the lower
aspect of the leg near the ankle region. The origin of
this muscle arises at the fibula and the medial border
of the tibial line. The insertion of this muscle could be in
either two places, inserting into the Achilles tendon or
the calcaneus medial, anterior and inferior part of the
regular Achilles tendon insertion [3]. The soleus muscle
is responsible for plantar flexion of the foot which
is essential for walking, running, and balance when
standing, thus rare abnormalities with this muscle can
make it challenging to perform these actions [4].

The finding of the accessory soleus muscle
is usually not noticed unless in surgery, or a biopsy is
taken, but computed tomography (CT) and magnetic
resonance imaging (MRI) machines have been getting
better at capturing this anatomy variation [5]. There
have been several reports of this anomaly causing
some painful complications in patients as they walk or
run [1], [5]. There have also been reports of this anomaly
having shown no complications, estimated to occur in
0.7-5.6% of individuals with this accessory muscle [2].
In this study, we present a cadaver with an accessory
soleus muscle with a showing the extra soleus belly.

The rare anatomical anomaly of a double belly soleus muscle has been associated with some clinical and non-clinical
correlations in patients. With symptomatic patients, usually not presenting until 20-30 years old, pain is exacerbated
by long walks, running, and standing for long periods of time. This presentation could mimic the properties of a soft
tissue tumor, thus misleading physicians. The discovery of the double belly soleus muscle is noticed while in surgery,
biopsy, computed tomography scan, or magnetic resonance imaging machine. We herewith present a rare case of
double belly soleus on the left and right posterior lower leg region of a 58-year-old female cadaver. This article will
help bring awareness to the signs and symptoms of this rare anatomical anomaly.

Case Report

Lower limb anomaly was discovered in a 58-year-
old female cadaver during an Anatomy Lab Dissection
Class at the University of Medicine and Health Sciences,
St. Kitts and Nevis. We identified an accessory soleus in
both the right and left limbs. An accessory soleus muscle
was identified in each limb after the skin and fat were
removed in a manner that preserved underlying structures,
lower limb muscles separated, and gastrocnemius
muscle dissected in a way that the expected normal
soleus muscle inserting into the calcaneus alone could be
identified. In both instances, there was an abnormal belly
with an incorrect insertion. The incorrect insertion was at
the medial calcaneus (Figures 1 and 2).

Discussion

The soleus muscle is a plantar flexor of the
ankle. It is found on the calf, immediately under the
gastrocnemius muscle. It arises from the posterior
aspect of the tibia bone and inserts with gastrocnemius
aponeurosis into the calcaneus, forming the Achilles
tendon. Having a double belly soleus muscle can mean
to have an accessory soleus muscle. The accessory
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Figure 1: Double belly soleus right leg. Green arrow indicates
normal soleus belly with calcaneus insertion and red arrow indicates
abnormal or accessory soleus belly

soleus muscle can originate from one of two different
areas, a part of the soleus and from the fibula and tibia.
A soleus muscle could appear during embryological
development due to early splitting [6]. It is possible for
the abnormal belly and normal belly to have different
nerve innervation and blood supply. An average age

Figure 2: Double belly soleus right leg. Green arrow indicates
normal soleus belly with calcaneus insertion and red arrow indicates
abnormal or accessory soleus belly

for having an accessory soleus muscle identified is 19
years [7]. Itis plausible that around 10% of the population
could possess an accessory soleus muscle [8]. Males
are seen to have this anomaly more often than females.
This anomaly is likely to be unilateral. When bilateral,
one muscle is larger on one side [9]. Usually, a patient
with this anomaly can present with pain, swelling,
and equinus deformity. Intense activity or physical
predisposes an individual with the condition to have
negative symptoms, such as swelling or pain, with these
symptoms absent when at rest [9]. In some cases, non-
painful swelling can be present at birth and patients can
go years without medical attention [1]. If symptoms do
occur, they normally do not start to cause problems until
the second or third decade of life [2]. During those times,
the swelling and pain increase with prolonged standing
and walking [1]. An accessory soleus with intense
action can cause a person to experience ankle pain. In
addition, it is possible for a patient with an accessory
soleus muscle to experience cramping pain while being
active and tenderness in a particular location [10].

Table 1: Occurrence of accessory soleus muscle from
previous studies

Study year Number of cadavers Number of Percentages of cadavers
with accessory soleus cadavers with accessory soleus
1864 2 50 4.0
1867 2 36 55
1869 3 158 1.9
1871 1 138 0.7
1873 2 160 1.3
1943 1 100 1.0
1993 2 47 4.3

Table 1: This table depicts percentages of
cadavers that had an accessory soleus for seven
different studies. These studies took place from 1984
to 1993, each from a different year. These data help
one better understand the frequency of an accessory
soleus. The highest amount of cadavers with an
accessory soleus identified in any of these studies was
three. Each study consisted of 36—160 cadavers. One
of the cadavers from the 1993 study had an accessory
soleus on both sides. The sex and age were female
91 years old. This table was created based on a table
located in the previous literature and was modified from
its original form [10].

Table 2: State of Kager’s triangle in accessory soleus muscle
presentation

Patient Sex Age at diagnosis Obliteration of Kager’s triangle
1 Male 26 None

2 Male 29 Yes, left, and right

3 Female 23 Yes, left, and right

4 Male 19 Yes, left, and right

Table 2: The state of Kager’s triangle isimportant
when diagnosing accessory soleus muscles [11].
According to literature from 1993, four patients had
bilateral accessory soleus muscles. Three out of the
four patients had obliteration of Kager’s triangle on both
sides. One patient did not have obliteration of Kager’s
triangle on either side. Three of the patients were
male and one was female. The oldest diagnosis age
was 29 and the youngest was 19 years old. This table
was created based on a table located in the previous
literature and was modified from its original form [10].

450

https://www.id-press.eu/mjms/index



Fakoya et al. Double Belly Soleus Muscle Variation

To diagnose a patient with an accessory Soleus
muscle, either an MRI, CT, or an Ultrasound must be
performed. In spite of all these methods to diagnose
an accessory muscle, it has been investigated that
the MRI has the ability to differentiate the accessory
muscle from soft-tissue neoplasm, which is suggested
to be performed on patients suspected of having
this anomaly [11]. To treat this anomaly a complete
excision, fasciotomy and anti-inflammatory medication
can relieve the patient’s symptoms [3], [11].

Conclusion

The knowledge of variations of the soleus
muscle can help the clinician to follow the appropriate
treatment related to the patient’'s symptoms, especially
when the diagnosis is unclear. MRI, CT, or ultrasound
can help to confirm the suspected diagnosis of an
accessory soleus muscle, without the need to report to
biopsy, because it may mimic a soft-tissue tumor. The
accessory soleus muscle is known to be asymptomatic
in most cases, but pain and swelling can be increased
by excessive movement and prolonged standing within
the second or third decade of life.

This manuscript based on a bilateral
accessory soleus muscle found at the University of
Medicine and Health Sciences Anatomy Lab along
with information concerning previous accessory soleus
muscle discoveries sheds light on how one finds that
a human body contains an accessory soleus muscle.
In addition, this manuscript helps one grasp what an
accessory soleus muscle is, how often this anomaly
is seen, as well as, the possible clinical correlations
associated with this muscle through data from the
previous literature.
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