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INTRODUCTION
Schwannomas are benign peripheral nerve tumors
composed of Schwann cells whose purpose is to insulate the
peripheral nerves. Typically these tumors are slow growing,
well encapsulated, and grow eccentrically to the nerve
itself. Malignant transformation is rare and is associated
with neurofibromatosis type 2 or schwannomatosis.
Histologically, schwannomas have spindle-shaped cells
arranged in a more dense arrangement (Antoni A) and a
myxoid loose meshwork of cells (Antoni B) (1).
Patients typically experience symptoms of paresthesia
from compression of the nerve and have a high incidence
of occurrence in young adults ranging in ages from 20
to 50 years. No sex predilection has been associated with
superficial schwannomas. The deep variety on the other
hand has been shown to have a slightly higher occurrence in
females. In this case study review, we will present a case of a
rare peripheral schwannoma in the foot causing symptoms
consistent with tarsal tunnel syndrome.

Surgical excision of the tumor was performed. An
encapsulated mass was noted below the tarsal tunnel sheath
with nerve fascicles incorporated into the capsular structure.
Blunt dissection was used to carefully free the mass of all
soft tissue structures. The excised mass measured 1.9 x
1.5 x 1 cm and was soft and yellowish in color (Figure 2).
The specimen was then sent to pathology where histologic
evaluation revealed a schwannoma. Postoperatively, the
patient experienced improvement from his paresthesia and
no further numbness.

DISCUSSION
Tarsal tunnel syndrome is a common problem seen in the
foot and can be due to a variety of causes such as posttraumatic fibrosis, varicosities, severe valgus deformity,
inflammation of tendons in the canal, or presence of spaceoccupying lesions. Schwannomas are a type of peripheral
nerve tumor that arise from Schwann cells. Schwann cells

CASE PRESENTATION
The patient is a 21-year-old healthy man who had
experienced pain to the medial aspect of his right foot for
approximately the last 2 years. The patient had noticed a
slow growing mass for about 3 years. His pain was most
apparent when he would try and fit into shoe gear or when
the area was compressed. The pain radiated to the plantar
medial aspect of his foot along the longitudinal arch. The
mass was palpable and visible, measuring about 1.5 cm in
diameter. It was firm and nonmobile overlying the tarsal
tunnel below the medial malleolus. Percussion of the tibial
nerve and the mass produced a positive Tinel’s sign that
radiated to the midfoot and toes.
An magnetic resonance image (MRI) of the right foot
revealed a soft-tissue mass present at the tarsal tunnel. The
mass had isointense characteristics on the T1-weighted
images, and T2-weighted images also revealed hyperintense
signal changes peripherally with hypointense signal changes
centrally consistent with a target pattern on the coronal
view (2) (Figure 1).

Figure 1. T2-weighted magnetic resonance images. Sagittal view
shows hyperintense lesion to the inframedial malleolar area to
the tibial nerve. (top) Coronal view presenting the target sign
with hypointense signal changes centrally (bottom).
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Figure 2. Excised tumor.

Figure 3. Magnetic resonance image visualizing
peripheral schwannomas.

Figure 4. Biphasic nature with mixed areas of hypocellular and hypercellular
components. Verocay bodies with palisading nuclei (from webpathology.
com).

provide the insulation for the motor and sensory neural
signals in the peripheral nervous system. Schwannomas are
a rare benign tumor and most commonly occur in the head
or neck area. Das Gupta et al conducted a review of 303
schwannomas, and found that none of them occurred in
the foot (3). White (4) and Spiegl et al (5) also reported
that 4 of 45 and 11 of 100 cases, respectively were found in
the foot. In the literature, schwannomas have been reported
to mimic common pathologies in the foot such as plantar
fasciitis and tarsal tunnel syndrome (similar to our case
report) and therefore have a history of being misdiagnosed
and treated for long periods of time before being surgically
removed. The difficulty in diagnosis is their rare occurrence
in the foot and the fact that they are often unable to be
palpated due to their deep location along the peripheral
nerve and their lack of findings on radiograph.
MRI has been reported to be the most sensitive
and specific imaging modality for visualizing peripheral
schwannomas (6). Schwannomas present with the
characteristic “target pattern” on T2-weighted imaging
and corresponds to the heterogenic histologic distribution
of fibrocollagenous tissue centrally and myxoid tissue
peripherally due to Antoni type A and B bodies, respectively
(Figure 3). This characteristic is reported in 52% of these
types of tumors (2). A split fat sign has also been described
in the literature and is an important indication that the

tumor is benign. This sign is typically seen on a T1-weighted
image and presents with hyperintensity at the proximal
and distal poles of the tumor. This sign is also suggestive
that the tumor is intermuscular (7). Thus, MRI is a useful
imaging modality for patients with recalcitrant tarsal tunnel
symptoms.
Histologically, because the tumor grows eccentrically
and does not involve portions of the nerve, there are
generally no neurons incorporated into the nerve. The
cellular pattern is biphasic in nature with hypercellular
Antoni A and hypocellular Antoni B patterns. Antoni A
cell distributions are compact with elongated and spindleshaped cells with elongated nuclei (8). A distinct feature in
the hypercellular Antoni A portion is referred to as Verocay
bodies, which are represented by palisading nuclei. Antoni
B patterns are more disorganized and loose in appearance
(Figure 4). Due to the fact that neurolemmomas are
composed of Schwann cells, they stain strongly with S-100
protein, which are normally present in cells derived from
neural crest cells derived from the embryonic ectoderm.
These cells include melanocytes, smooth muscle, peripheral
neurons, and glia (9) (Figure 5).
Preservation of the nerve and its continuity are key
in surgical excision of schwannomas. It has been reported
that up to 13% of patients with nerve sheath tumors
ultimately develop muscle weakness after resection (10).
When removing the tumor it is important to spare the
nerve fascicles so as to not cause any neurological deficit
or neuropathic pain such as CRPS. The use of increased
magnification such as loupes, and sharp dissection with
microscissors are key (11). Sensory deficits often develop
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By using electromyographic electrodes with a current of 1
mA, it has been shown to elicit a response from the fascicles
associated with the tumor without eliciting a response from
surrounding tissue and nerves (15). Sural nerve grafts have
also been discussed in the literature to bridge nerve fascicles
that are damaged.
A case report of a schwannoma of the medial malleolus
involving the posterior tibial nerve was presented. The patient
did not have a history of trauma or of neurofibromatosis
type 2. The patient ultimately underwent marginal excision
with exceptional functional outcome.
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