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Summary

A schwannoma is a rare, benign tumor originating from
Schwann cells of peripheral nerve sheath. It commonly
occurs in subjects between 20 and 50 years of age, and
its malignant transformation is exceptional. While
schwannomas usually affect the head and neck region,
localization in the lower extremity is exceptionally rare,
and even fewer cases have described schwannomas oc-
curring in the foot.  
We report a case of a giant schwannoma of the foot di-
agnosed in a 65-year-old woman. 
A giant schwannoma of the foot is an extremely rare soft
tissue tumor. MRI may allow an earlier diagnosis and
provide valuable information about the size and possible
bone invasion. This case report noted that a complete
excision of the schwannoma may prevent the risk of lo-
cal recurrence, regardless of its size.
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Introduction

A schwannoma is a rare, benign tumor originating from
Schwann cells of peripheral nerve sheath. It commonly occurs
in subjects between 20 and 50 years of age, and its malignant
transformation is exceptional (1). While schwannomas usually
affect the head and neck region, localization in the lower ex-
tremity is exceptionally rare (2), and even fewer cases have
described schwannomas occurring in the foot (3).  
We report a case of a giant schwannoma of the foot diag-
nosed in a 65-year-old woman. 

Case report

A 65-year-old woman was admitted to our institution com-
plaining of a painful swelling of the right foot for 5 years, re-
sulting in both a distress in weight-bearing and a disturbance
of activities of daily living. The patient’s medical, develop-
ment and family histories were unremarkable. Physical ex-
amination showed a huge rubbery mass located in the medi-
al and plantar aspect of the foot, that was fixed to the skin
and underlying tissues and was associated with an intermit-
tent dysesthesia along the plantar aspect of the first meta -
tarsal ray.
Magnetic resonance imaging (MRI) scans demonstrated a 12
× 8 × 5 cm soft tissue mass located in the medial and plantar
aspect of the foot, extended from posterior to the calca-
neocuboid joint to distally to the neck of the second
metatarsal and into the first and second intermetatarsal
space. The mass originated from the medial plantar nerve
(i.e., one of 2 terminal branches of tibial nerve) and involved
its common digital branches. It had a multilobular morpholo-
gy and was characterized by a heterogeneous intermediate
signal intensity on T1-weighted scans (Figure 1 a, b) and a
homogeneous high signal intensity on T2-weighted scans
(Figure 1 c, d). 
Histopathologic examination of a core biopsy specimen re-
sulted in a benign neurinoma, as characterized by a prolifer-
ation of spindle cells with a biphasic pattern consisting of hy-
percellular areas with nuclear palisading and hypocellular ar-
eas with a loose stroma (i.e., the so called Antoni A and An-
toni B areas, respectively). Cells showed a rare mitotic activi-
ty and there were no atypical nuclei (Figure 2 a). Immunohis-
tochemical staining for S100 protein was diffusely and
strongly positive (Figure 2 b). Biopsy results were discussed
with the patient and the potential risks and benefits of a sur-
gical excision of the mass were considered. As an alterna-
tive, a foot amputation was not taken into account due to the
histological benignity of the mass. 
The surgery was performed under spinal anesthesia with the
patient placed in a supine position and a pneumatic tourni-
quet inflated at 100 mmHg higher than the systolic pressure
that was measured at the arm of the patient. A preliminary
dissection was performed through an intermetatarsal ap-
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proach, in order to release the mass from the metatarsals
(Figure 3 a). Thereafter, a complete surgical excision was
performed through a medial longitudinal incision along the
medial plantar arch of the foot (Figure 3 b). The medial
plantar nerve and its common digital branches were com-
pletely invaded by the mass, and we were not able to de-
tect any effective cleavage plane to perform a microsurgi-
cal dissection. Hence, we decided to perform an en bloc
resection with the sacrifice of the encased nerve. The
mass appeared capsulated, white, and glistening (Figure 3
c). A final histopathologic examination of the whole ex-
cised mass was carried out, and the pathologist ultimately
diagnosed a schwannoma. 
At the latest available examination 9 months postoperatively,

the patient had a painless foot with a mild, persistent hy-
poesthesia along the medial aspect of the first and second
metatarsal rays. No signs of local recurrence of disease
were manifested.

Discussion

This report describes a case of a giant schwannoma of the
foot, thus being clearly atypical for both localization and size.
In a previous large cohort of schwannomas by Das Gupta et
al. (4), most of the tumors occurred in the head and neck re-
gion, while only 14% of them located in the lower extremity,
but no localizations in the foot were recorded. Spiegl et al.
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d Figure 1 - T1-wheigthed MRI scans: a) coronal view, 
b) axial view; T2-wheighted MRI scans: c) sagittal view, 
d) axial view.
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(5) previously published a series of schwannomas of the low-
er extremity, and only 11% of them occurred in the foot. 
The average length of a schwannoma in the foot or ankle is
1.5 to 2 cm (6). Despite schwannomas can vary in size from
a few millimeters to more than 20 cm, the majority of them
are smaller than 5 cm (4), whereas those larger are termed
giant schwannomas (7). 
To the best of our knowledge, as shown in Table 1 only 6 gi-
ant schwannomas of the foot have been reported to date (1-
3, 6, 8, 9). Mangrulkar et al. (3) described a 14 × 5 × 8 cm
multinodular schwannoma of the medial and plantar aspect
of the foot, involving both the ankle and the intermetatarsal

spaces, that was characterized by a local recurrence 9
months postoperatively. Overall, the recurrence rate ac-
counts for less than 5% of schwannomas in the available lit-
erature, and seems to be prevented through a complete ex-
cision (10).
Three previous case reports (1, 8, 9) described giant
schwannomas of the foot with a diffuse bone invasion. One
should debate on whether these schwannomas were primari-
ly intraosseous tumors with cortical disruption or aggressive
soft tissue masses; this latter speculation often leads to the
suspicion of malignancy (1). Actually, malignant transforma-
tion of a solitary schwannoma is extremely rare, and a differ-
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Figure 2 - a) Hematoxylin and eosin stain photomicrograph of the schwannoma. b) S100 protein stain photomicrograph of the schwannoma.

a

c

b

Figure 3 - Surgical approach to the schwannoma: a) intermetatarsal
approach, b) medial approach, c) macroscopic aspect of the excised
schwannoma.
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ential diagnosis with malignant peripheral nerve sheath tumors
(i.e., sarcomas originating from peripheral nerves or from cells
associated with the nerve sheath) should be considered. Clini-
cal presentation of such malignant tumors often deals with a
rapidly enlarging mass. Histopathologic examination shows
dense cellular fascicles alternating with myxoid regions. Cells
may have a spindle-like, round or fusiform shape. Nuclear pal-
isading is very rare compared to schwannoma and occurs in
only 10% of cases. Malignancy is suggested by nuclear pleo-
morphism, necrosis, and mitotic activity.
As a main differential diagnosis, benign peripheral nerve
sheath tumors includes both schwannomas and neurofibro-
mas. In clinical practice, the distinction between these tu-
mors is usually made with MRI. Indeed, neurofibromas may
demonstrate an area of low signal intensity centrally and
higher signal intensity peripherically on T2-weighted scans
(i.e., the so-called target sign). The ultimate diagnosis relies
on both histopathology and immunohistochemistry, being the
diagnosis of a neurofibroma allowed with the recognition of
spindle cells in a myxoid stroma with some collagen fibers,
and a negativity or weak positivity of the immunohistochemi-
cal staining for S100 protein. 
In the majority of cases, schwannomas can be easily enucle-
ated through microsurgical dissection without damaging the
nerve contiguity. However, due to the exceptionality of the
current case in terms of both dimension and local aggres-
siveness with a complete disruption of the nerve, we decided
to perform an en bloc excision of the schwannoma with the
sacrifice nerve encased in the mass. As a further procedural
alternative for such a borderline mass, a foot amputation
should be proposed; however, considering the histological
benignity of the schwannoma this possibility was not taken
into account.    

In summary, a giant schwannoma of the foot is an extremely
rare soft tissue tumor. MRI may allow an earlier diagnosis
and provide valuable information about the size and possible
bone invasion. This case report noted that a complete exci-
sion of the schwannoma may prevent the risk of local recur-
rence, regardless of its size.
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Table 1 - Case reports describing giant schwannomas of the foot.

Article Year Localization Size Bone invasion Local recurrence

Torossian et al. (2) 2001 heel 7.5 × 5.5 × 5 cm no no
Pasternack et al. (6) 2005 dorsal aspect of the foot 8 × 4.5 × 2.5 cm no no
Mangrulkar et al. (3) 2007 medial aspect of the ankle and hindfoot 14 × 5 × 8 cm no yes
Ansari et al. (8) 2014 dorsomedial aspect of the foot 7 × 6 cm yes no
Flores Santos et al. (1) 2014 lateral and plantar aspect of the foot 7 × 2.5 × 3 cm yes no
Wang et al. (9) 2016 dorsal aspect of the foot not available yes no
Current case 2016 medial and plantar aspect of the foot 12 × 8 × 5 cm no no
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