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Abstract

BACKGROUND

Accessory soleus muscle (ASM) is a rare congenital variation that is almost
asymptomatic, but several papers have recently described symptomatic ASM. The
clinical features of this condition are similar to tarsal tunnel syndrome (TTS) and
include pain and numbness around the medial side of the ankle. ASM commonly
originates from the fibula or soleus muscle and inserts into the Achilles tendon or
calcaneus. Usually, it is identified as posteromedial swelling and definitely
diagnosed by magnetic resonance imaging. In most cases, treatment is
observation, but surgical excision can be considered if symptoms are severe.

CASE SUMMARY

A 23-year-old male Korean soldier presented with complaints of bilateral foot and
ankle pain and a swelling medial to the Achilles tendon that was more
pronounced on the right side. Symptoms first occurred after playing soccer 10 mo
before this presentation, worsened after physical exertion, and were relieved by
rest. He had no medical history, and no one in his family had the condition.
Laboratory results were non-specific. Several tests were performed to exclude
common diseases such as tumors or TTS. However, MRI revealed a bulky
accessory soleus muscle in both feet, though the patient complained of more
severe pain on the right side during physical activity. Accordingly, surgical
resection was adopted. At surgery, a large accessory soleus muscle was noted
anterior to the Achilles tendon with distinctive insertion from a normal soleus
muscle. At 12 mo after surgery, there was no pain, numbness, or swelling of the
right foot or ankle, no evidence of recurrence, and the patient could do all sports
activities.

CONCLUSION
Accessory soleus muscle should be added to the list of differential diagnosis if a
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patient has pain, sole numbness or swelling of the posteromedial ankle.

Key Words: Accessory soleus muscle; Posteromedial ankle pain; Exertional compartment syndrome; Tarsal
tunnel syndrome; Sole numbness; Case report
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Core Tip: The Accessory soleus muscle (ASM) is considered a rare congenital variation, and is usually
asymptomatic. However, patients can present with sole numbness, posteromedial ankle pain, and, in rare
cases, exertional compartment syndrome. In the majority of cases, diagnosis can be confirmed by
magnetic resonance imaging. Observation is commonly recommended but surgical resection can be
considered if symptoms are severe. ASM should be added to the list of differential diagnosis if a patient
has pain, sole numbness, or swelling of the posteromedial ankle.
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INTRODUCTION

Accessory soleus muscle (ASM) is a rare congenital variation that presents as a posteromedial ankle
swelling that tends to worsen during physical activity. Its clinical features are similar to tarsal tunnel
syndrome (TTS) and include pain and numbness around the medial side of the ankle. However, because
of its tumor-like appearance, ASM must be distinguished from tumors, ganglion cyst, hemangioma, and
lipoma. ASM commonly originates from the fibula or soleus muscle and inserts into the Achilles tendon
or calcaneus[1-4]. According to autopsy studies, the prevalence of ASM is 0.5%-6% and is almost twice
as common in males[5].

Cruveilhier first described ASM in 1843, but it was not until 1965 that the first clinical case was
reported in the English literature[6]. Most reports issued on the topic are cadaveric studies or incidental
clinical reports, and somewhat surprisingly the symptoms of ASM have not been fully established. The
majority of reported cases were asymptomatic, although some presented with symptoms. ASM is
mainly located in the posteromedial region of the ankle, in front of the Achilles tendon, and behind the
deep posterior compartment of the lower leg. Many have reported compression of the neurovascular
bundle leading to exertional compartment syndrome caused by the proximities of the tibial nerve and
posterior tibial vessels. Treatment of choice is either surgical excision or fasciotomy for the symptomatic
patients[7,8].

ASM characteristically occupies the posterior compartment of the lower leg, and thus may cause
exertional compartment syndrome. Here we introduce a patient who had clinical exertional
compartment syndrome with ASM and describe its treatment and prognosis.

CASE PRESENTATION

Chief complaints
A 23-year-old male Korean soldier presented with complaints of bilateral foot and ankle pain and a
swelling medial to the Achilles tendon that was more pronounced on the right side.

History of present illness
Symptoms occurred after playing soccer 10 mo before presentation, worsened after physical exertion,
and were relieved by rest.

History of past illness
The patient had no specific underlying disease.

Personal and family history
Before joining the army, the patient had not exercised heavily and had never had foot or ankle pain.
There was no relevant family history.
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Physical examination

Physical examination demonstrated mass like lesion and mild tenderness around the posteromedial side
of the ankle, in front of the Achilles tendon. No pain was reported at the Achilles tendon insertion, and
motions of ankle and subtalar joints were normal. Mild numbness was observed on the soles of both
feet, and Tinel’s sign was positive bilaterally along the tibial nerve posterior to the medial malleolar.

Laboratory examinations

Routine blood and urine tests, blood biochemistry, and immune and infection indices were normal, and
an electrophysiological study produced no definite evidence of tibial nerve compression in the tarsal
tunnel.

Imaging examinations

Plain radiographs revealed no bony abnormality, but a soft tissue mass obliterated Kager’s triangle on
both sides. 3.0 Tesla magnetic resonance imaging (MRI) performed on the more symptomatic right side,
depicted an isolated accessory muscle belly of soleus muscle within the superficial, deep compartment
lying posterior to the neurovascular bundle inserting directly at the medial aspect of the calcaneus
(Figures 1 and 2).

FINAL DIAGNOSIS

Based on these findings, we diagnosed bilateral exertional compartment syndrome caused by an ASM.
In addition, based on consideration of his symptoms, this was diagnosed to be associated with
intermittent tarsal tunnel syndrome due to exertional compartment syndrome despite a lack of
abnormal electrophysiological findings.

TREATMENT

The treatment method was discussed with the patient, who stressed he wanted to participate in sports
activities without pain. Thus, it was decided to adopt a surgical course and excise the more symptomatic
right-side ASM.

At surgery, a straight 15-cm incision was made along the posteromedial side of the tibia above the
enlarged palpable muscle. The ASM was noted just anterior to the Achilles tendon and inserted into the
medial aspect of the calcaneus by a separate tendon just in front of the Achilles tendon. Most of the
muscle mass was readily isolated from soleus muscle, but the origin of the ASM was not clearly distin-
guished. After detaching the ASM from its insertion, blunt dissection was performed bluntly from the
soleus origin. A tourniquet was used for bleeding control. Because of the large defect formed, a silastic
drain was inserted into the surgical wound before skin closure (Figure 3).

OUTCOME AND FOLLOW-UP

A short leg splint was applied, and weight bearing was prohibited for two weeks after surgery, when
partial weight bearing was allowed. At 12, and 24 mo after surgery, he visited the outpatient clinic for
regular follow-up. No pain, numbness, or swelling of the right foot or ankle was evident at these follow-
up visits, and the patient was able to perform all sports activities without pain. There was no evidence
suspicious of recurrence. He reported slight, similar discomfort in both feet during daily life.

DISCUSSION

ASM is a rare congenital variation of lower extremity muscles. The muscle originates from its own
fascia, is isolated from normal soleus muscle, and supplied by posterior tibial artery like normal soleus
muscle[8]. ASM generally originates from the posteromedial aspect of the tibia, at the anterior aspect of
the Achilles tendon[9]. Regarding insertion sites, Lorentzon et al[10] described four anatomic variations:
(1) Insertion along the Achilles tendon; (2) Fleshy insertion to the upper calcaneal surface; (3) Tendinous
insertion to the upper calcaneal surface; and (4) Fleshy insertion to the medial calcaneal surface. Yu et al
[11] later added tendinous insertion to the medial calcaneal surface.

Although the number of case reports issued on ASM is increasing, presumably due to increased use
of MRI, few reports have been published on symptomatic accessory soleus muscle, and cases
comparable to exertional compartment syndrome have rarely been reported. From this point of view,
the described case is meaningful as it details a condition that orthopedic surgeons can differentiate. We
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Figure 1 Gross photo and plain radiograph of the patient. A: Photograph showing soft tissue swelling and fullness between the medial malleolus and the
Achilles tendon on the right side in a 23-year-old man; B: Lateral radiograph showing soft tissue density filling Kager's triangle (retrocalcaneal space).

DOI: 10.12998/wjcc.v10.i35.13022 Copyright ©The Author(s) 2022.

Figure 2 Magnetic resonance images of accessory soleus occupying the posterior compartment of the right ankle. A: Accessory soleus
caused bulging of the flexor hallucis longus in axial T2 fat suppressed view; B: In coronal T1-weighted view, the accessory soleus muscle was widely distributed at
the medial calcaneal tuberosity.
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suppose that reduced blood stream to muscle compartment, physical activity-related compartment
syndrome, or compressive neuropathy such as the tibial nerve are responsible for painful swelling of the
ASM after physical activity that subsides with rest. Although the ASM is located outside the tarsal
tunnel, it can cause TTS by extrinsic compression. In our case, the patient also complained of mild sole
numbness and painful swelling aggravated by sports activities, although electrophysiological study
produced no findings suggesting TTS. As mentioned previously[12], ASM sometimes involves both
sides, as was suspected in our patient. However due to the cost involved, MRI was only performed on
the more severe right side. Fortunately, both sides were improved after taking a break after he had
taken a break after surgery, which prevented our confirming bilaterally.

Typically, ASM can be diagnosed based on the history, and physical and imaging findings. Patients
generally present with a mass like lesion medially palpable Kager’s triangle. Plain radiographs suggest
obliteration of Kager’s triangle with soft tissue swelling between deep and superficial posterior
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Figure 3 Intraoperative views. A: Operative incision; B: The accessory soleus muscle anterior to the Achilles tendon; C: Photograph of the excised specimen
showing its length about 12 cm; D: Photograph showing the defect formed after removal of the accessory soleus muscle.
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compartments in lateral ankle view[12]. MRI seems to be the diagnosis of choice for achieving a
definitive diagnosis and distinguishing ASM, which is isointense with normal muscles, and soft tissue
tumors in the posteromedial aspect of the ankle[13].

No treatment is required for asymptomatic patients[14], but surgical treatment can be considered if
pain is provoked by exertion. When exertional compartment syndrome is suspected, fasciotomy and
excision can be considered after excluding other diseases. Our patient had entrapment symptoms
similar to TTS, and thus TTS was excluded by performing a nerve conduction test. Surgical treatment
was performed after confirming results. Recently, botulinum injections have been used to treat ASM.
However, in our case, the muscle was large, and thus excision was adopted[15].

This study has a notable limitation. By allowing rest after surgery, it was difficult to determine
whether the observed improvement was due to resection or taking enough rest. In particular, our
patient complained of bilateral foot pain at presentation but reported no foot pain on either side one
year after surgery.

CONCLUSION

Symptomatic ASM is rare and can cause foot or ankle pain and discomfort in active young adults. ASM
should be added to the list of differential diagnosis if a patient has pain, sole numbness, or swelling of
the posteromedial ankle.
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