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CASE REPORT

Schwannoma of the foot: report of four cases and literature
review
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Summary. Schwannoma is a soft tissue tumor that rarely presents in the foot. Patients are usually asympto-
matic, but in some cases symptoms typically result from the mass effect and direct involvement of the nerve
and surrounding tissue. We report on four consecutive cases. The first patient was a 57-years-old female that
referred symptoms similar to the Morton’s neuroma with a mass arising from the medial plantar nerve. The
second patient was treated for a schwannoma in the plantar area. The third case was a female with a schwan-
noma arising from the sural nerve and the fourth patient had a tumor arising from the medial plantar nerve. All
patients underwent surgical excision and histological evaluation. No signs of neurological deficit or recurrence
were observed at final follow-up. Purpose of the study was to define clinical features, optimal management
and outcome of schwannomas of the foot, through an accurate review of the literature. (www.actabiomedica.it)
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Introduction

Schwannoma, also known as neurilemoma, is a
benign encapsulated soft tissue tumor classified under
the group of peripheral nerve sheath tumors (PNSTs)
(1). Schwannoma is a well-circumscribed lesion, aris-
ing from Schwann cells of the peripheral nerve sheath
(epineurium) (1). It represents about the 5% of all be-
nign soft-tissue neoplasms, with low rate of local recur-
rence (less than 1%) (2). The malignant degeneration
is extremely rare (3-5) but it is difficult to distinguish
schwannomas from a malignant peripheral nerve
sheath tumors (6). Traumas, Carney’s complex, and
neurofibromatosis (NF) type 1 or 2 might play an etio-
logical role in the development of this tumor (1, 7-9).

Schwannomas affect man and woman equally
with peak age at diagnosis of 30-40 years, and are
usually localized in skin or subcutaneous tissue (10).
They are uncommonly found in the foot (11-13). In

one single center retrospective review, only 10,3% (14
of 137) of the tumors were located in foot or ankle
(13), whereas in the Rizzoli Institute experience, only
14 schwannomas out of 189 benign tumors of the foot
have been treated from 1990 to 2007 (11). In another
study, only 12 of 104 cases (11,5%) observed during a
32 years’ period, were located in the foot or ankle (12).
The clinical presentation depends on the site and tumor
volume: symptoms will typically result from the mass
effect and direct involvement of the nerve and sur-
rounding tissue. Most of the lesions are asymptomatic.
The typical solitary tumors present as a slow growing
painless mobile mass, which may have been present
for at least one or two years (1, 4). The discovery of
one schwannoma should be careful search for others.
The imaging appearance of schwannoma is a not cal-
cified tumor, clearly detectable with ultrasonography
and MRI, while usually not appreciable with normal
x-rays. There can be bone remodelling due to pressure



Schwannoma of the foot

215

and impingement from the tumor, without signs of
bone invasion. Multinodular/plexiform schwannoma
is an extremely rare variant (2%-5%) usually affect-
ing skin or subcutaneous tissue of the head, neck and
flexor surfaces of extremities (4, 6, 14). Most of these
are small (maximal diameter less than 2 cm) originat-
ing from superficial nerves.

Aim of our study was to report four representative
cases of schwannomas of the foot, describing clinical
and imaging findings, type of treatment, oncologic and
functional outcomes. Further objective was to critically
analyze and compare our results with those reported in
literature.

Material and methods

We retrospectively studied and report four con-
secutive patients with schwannoma of the foot ob-
served in the same institution since 2000 to date: no
history of trauma or previous pathological condition
of the affected foots were observed.

Case 1

A 57-years-old female complaints right foot pain
for 1 year. Symptoms were very similar to the Mor-
ton’s neuroma with pain and parestesia of the plantar
region of the forefoot at the second intermetatarsal
space. Radiographs showed no bone abnormalities or
any tumor-like calcified masses whereas the MRI re-
vealed an oval-shaped lesion of 1ecm x 1.5 cm between
2nd and 3rd metatarsal bone (Figure 1A). A second
MRI performed 1 year later (few days before surgery)
did not show any significant increase of the tumor vol-
ume. Surgery was performed through a mini-invasive
plantar approach. The gross appearance of the lesion
was a round white-yellow mass of about 1 c¢m in di-
ameter, encapsulated and well delimited to the other
near tissues, strictly adherent to medial plantar nerve
(Figure 1B). Histology showed a schwannoma with
no evidence of malignant transformation (Figure 2).
The patient was able to walk with some limitations and
dysesthesia to the plantar aspect of the foot one month
after surgery, whereas at two months of follow-up she
comes back to her all day living activities.

Figure 1. Case 1. A) Axial T2-weighted image demonstrating a
fusiform isogenous mass. B) Intraoperative finding of the well-
circumscribed, encapsulated and solid mass along the medial
plantar nerve

Case 2

A 45-years-old male complaints right foot pain
and swelling in the plantar aspect of the midfoot that
prevent him to attend to his normal activities, includ-
ing running. Plain radiographs and MRI were per-
formed. MRI images were suggestive of a synovial
angiomatosis mass due to proximity to vessels. The
patient was operated on and the diagnosis of specimen
was synovial angiomatosis. Six months later the pa-
tient complained the same symptoms and showed an
antalgic supination of the foot. A new MRI revealed
tumor-like tissue still present in the plantar region
of the foot suspected for local recurrence. Histologic
analysis after second operation revealed a schwanno-
ma. Symptoms disappeared immediately after surgery
and the patient was able to walk as soon as the surgical
wound has healed. There was no sensory deficit on the
sole of the foot. The patient come back to his activities
of daily living three weeks later.

Case 3

A 58- years-old female complaints left foot pain
in the last 4 years. She had stated a slow-growing
swelling under the lateral malleolus. At the onset, she
experienced pain with palpation of the mass (that was
like a peanut), causing some difficulties during walk.
MRI with and without contrast showed a mass aris-
ing from the sural nerve near the lateral malleolus. The
tumor was completely removed, and definitive diag-
nosis was schwannoma. The recovery was fast without
complication.
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Figure 2. Case 1. Histological feature exhibits A) low pow-
er transverse section through the mass showed a neurogenic,
spindle cell proliferation with biphasic pattern of growth and
prominent nuclear palisading. (hematoxylin and eosin stain,
magnification 10x); B) The spindled cells arranged haphazardly
within the loosely textured matrix. Classic pattern of Antoni B
areas (Hematoxylin—eosin original magnification x 400)

Case 4

A 35-years-old female was referred to our institu-
tion with a 2-year history of a slowly growing, pain-

ful mass in the medial aspect of the right ankle. The
patient’s past medical history was unremarkable and
there was no history of antecedent trauma. On physi-
cal examination, a poorly mobile, painful tender mass
was noted (Figure 3A). Tinel sign was positive, with
radiation of the pain into the plantar aspect of the foot.
MRI demonstrated a fusiform lesion with iso-signal
intensity on T1-weighted sequences and homogeneous
high signal intensity on T2-weighted sequences (Fig-
ure 3B,C) along the course of the medial plantar nerve.
Based on these features, a schwannoma was strongly
suspected and the patient was scheduled for surgery. A
surgical enucleation was performed under general an-
esthesia (Figure 3D,E), and the histological evaluation
confirmed the diagnosis of schwannoma, with no signs
of malignant features. The postoperative course was
uneventful. After two weeks, the sutures were removed
and she started progressive weight bearing. Patient re-
ferred excellent pain relief and no signs of local recur-
rence were observed up to final follow-up of 4 years.

Figure 3. Case 4. A) Clinical photograph of the foot in lateral, non-weight-bearing view shows the presence of swelling on the
medial aspect of the right foot. B) Sagittal T2-weighted MRI scan with fat suppression revealing an hyperintense homogeneous
fusiform mass on medial aspect of the foot along the course of the medial plantar nerve. C) Coronal T2-weighted MRI scan with fat
suppression high enhancement of the lesion. D) Intraoperative localization of the mass in the medial part of the foot. E) It is clearly
shown the connection with the medial plantar nerve
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Discussion

A search of the literature was done to identify
patients who had been treated for their schwannoma
of the foot. The English language and non-English
language literature were searched in Pubmed using
the «MeSH» “Neurilemmoma” and “Foot” with and
without the terms «soft tissue tumors», «ankle», «be-
nign» or «<schwannoma» and in ISI Web of Knowledge
database searching «schwannoma» as topic. The search
was done using literature from 1996 to date (last two
decades). The focus of each reference varied including:
series of patients with soft tissue tumors of the foot,
case reports and articles investigating specific forms of
treatment of schwannoma. From the search of the lit-
erature we were able to find 51 cases of schwannomas
of the foot from different articles and abstracts that
were obtained and reviewed, and data were summa-
rized in table 1 (4, 8-9, 11, 13-30).

Clinical observation. Schwannomas are soft tissue
tumors that cause a variability of symptoms related to
their location. Pain and/or numbness are the primary
complaints in most of the cases, and the precise dis-
tribution of these symptoms allowed accurate locali-
zation of the tumor to a particular peripheral nerve,
especially when they are superficial. Clinical examina-
tion is very important: the presence of lumps painful at
the compression along the course of peripheral nerve
it’s a common finding. The clinical diagnosis is usually
straightforward, but may be delayed for many years
in a slow-growing schwannoma of the foot (13). In a
study on 137 patients surgically treated for a PNST in
a 16-years’ experience, comparing 14 cases with PNST
of the foot with those of other site, they found a signif-
icant female predilection and a smaller tumor volume
(13). In our literature analysis, we found a 55% of cases
affecting females, without a significant difference.

Radiographic features. Standard X-rays are often
negative in soft tissue tumors. Ultrasonography and
MRI examinations are valuable diagnostic tools that
allow direct evaluation of mostly superficial-lying tu-
mors. MRI is extremely useful in defining the extent of
deep-seated schwannomas and for identification of the
nerve of origin (6, 22). The lesion typically appears as
ovalar shaped mass with iso-signal intensity relative to
skeletal muscle on T'1-weighted images and high sig-

nal intensity on T2-weighted images (6). However, the
tumor stands out very well from surrounding tissues.
In some cases, degenerative changes can be present,
including cyst formation, calcification, hemorrage and
fibrosis (6, 31). The main differential diagnosis in-
cludes synovial cyst, neurofibroma, low-flow venous
malformations, lymphangioma or high grade sarco-
mas such as fibrosarcoma, leiomyosarcoma or synovial
sarcoma (11, 14). MRI with gadolinium is useful to
discriminate a schwannoma and a synovial cyst when
a nerve connected to the lesion is not clearly showed
(6). Plexiform neurofibromas are essentially pathogno-
monic of neurofibromatosis type 1 (NF1) and can be
present at birth or develop within the first year of life
(32). Differential diagnosis is important considering
the risk of malignant transformation of the neurofi-
broma (4). Previous studies have found specific MRI
features that can be used for differentiating between
schwannomas and neurofibromas, even if the definite
diagnosis should be confirmed by histological exami-
nation, especially in the plexiform variant (8). High
grade sarcomas of the extremities could present with
indolent growing or symptoms, mimicking benign soft
tissue lesions (27, 33). In our experience, biopsy should
be done with ultrasonography guidance through the
surgical approach of definitive surgery, avoiding exci-
sional biopsies as more as possible (34).

Treatment indications and complications.
Asymptomatic patients with small tumors should be
only monitored clinically. The reason to operate a pa-
tient with benign neurogenic tumors should be based
on the balance between the risk and benefit of the
surgery. Surgical excision is necessary for large tumors
arising from major peripheral nerves in the extremities
and in case of compressive symptoms (35). In the foot,
also a small schwannoma affecting the plantar aspect
of the foot become symptomatic during walking and
jumping (as reported in our case 1 and 2) (14). Sur-
gery consists of excision or intracapsular enucleation
of the lesion after incision of the epineurium, which
allows sparing of the parent nerve owing to its eccen-
tric location, preserving the neurological function (14).
It is important to expose adequately the affected nerve
with suflicient proximal and distal margin. The expo-
sure will allow for exact visualization of the tumor and
for intraoperative nerve stimulation and monitoring.
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Obviously, the use of intraoperative magnifying glass
and a gentle manipulation of the nerve, help to pre-
serve the continuity and the function of the nerve. The
patient should be informed about a possible transitory
partial loosening of sensory or motor function of the
nerve, as happened in our case 1.

Outcome. Adequate surgical excision of schwan-
nomas in the foot and ankle is associated with mini-
mal postoperative morbidity. Local recurrence is rare
even if it is not an uncommon finding associated with
plexiform variants (13, 36). It has been attribuited to
incomplete resection, a focal lack of thick encapsula-
tion, and irregular, finger-like tumor growth (9, 13).
However recurrent schwannomas can be successfully
treated with revisional surgery although the small sam-
ple size reported in literature (13, 22). Patients with
identified plexiform schwannomas should be educated
about the risk of recurrence. Malignant transforma-
tion of schwannomas is extremely rare and has only
be reported in less than 15 cases in literature, usually
associated with NF-2, Carney complex I and schwan-
nomatosis (4-5).

Conclusions

Schwannoma rarely affect the foot. We have de-
scribed four cases with different localizations: between
the 2nd and 3rd metatarsal, between the muscle quad-
rauts of the sole and flexor brevis of the toes and under
the lateral malleolus. MRI is a clinically useful mo-
dality in the evaluation and detection of deep-seated
schwannoma, even if not always pathognomonic. A
complete workup and examination will lead to the
ideal diagnosis and treatment. Biopsy with histologi-
cal examination should be performed in doubtful cas-
es. Surgical excision with careful dissection from the
nerve, seems to be an acceptable treatment for this pe-
culiar condition affecting the foot.
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