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MR IMAGING OF PERIPHERAL NERVE SHEATH TUMORS
OF THE EXTREMITIES
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ABSTRACT

Two patients with peripheral nerve sheath tumors (PNST) of the extremities
were presented, emphasizing on magnetic resonance (MR) imaging findings. In both
cases, T2-weighted images showed inhomogeneously hypersignal intensity and con-
trast enhanced studies revealed intense enhancement predominantly at periphery. An
oval shape or tapering of longitudinal end of the mass suggest its extension along longi-
tudinally oriented structure such as neurovascular bundle.
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INTRODUCTION

PNST most frequently results from pro-
liferation of neural supporting tissues and the two
most common entities of PNST are neurofibroma
and neurilemoma (schwannoma). PNST can be
found as a solitary lesion or as a part of clinical
presentation of neurocutaneous syndrome e.g.
neurofibromatosis.

Diagnosis of PNST while having many
features suggestive of such syndrome is not diffi-
cult. But for a solitary PNST in the extremity, the
diagnosis may be problematic. We reported 2 cases
of PNST of the extremity emphasizing on their
MR characteristics.

CASE REPORTS:
Case 1:

An eighty-seven-years-old female patient
presented with a palpable, gradually enlarging
mass in her right arm for 1 year with paresthesia

along the course of ulnar nerve. Physical exami-
nation revealed a hard mass locating in posterior
aspect of right arm. Plain film showed soft tissue
mass corresponding to the palpable lesion with-
out calcification or ossification. MR imaging re-
vealed a 2.7x 2.7x 4.5 cm-size mass lesion, hav-
ing well-defined margin with tapering of its infe-
rior aspect, within the triceps muscle of the right
arm (Fig. 1 a). On T1-weighted images, the mass
showed slightly inhomogeneously isosignal with
surrounding muscle (Fig. 1 b). On T2-weighted
images, the mass exhibited inhomogeneously
hypersignal; composing of peripheral hypersignal
area with central mixed hyper- & hyposignal in-
tensities (Fig. 1 ¢). After gadolinium administra-
tion; thick, irregular, intense enhancement of the
mass was observed peripherally in fat suppressed
T1-weighted images (Fig. 1 d). The ulnar nerve
could not be well separated from the mass. No
muscle atrophy, bone involvement, internal calci-
fication, or signal void was detected. Surgery was
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performed and revealed a 3-cm mass with necro-
sis, with questionable its location within the ulnar
nerve. Pathologic examination disclosed an oval-
shape mass in the center of ulnar nerve trunk, with
middle part of the nerve trunk blended into the
deep part of the mass. Histologic diagnosis was
schwannoma with focal hemorrhagic infarction.

Case 2:

A 42-year-old male patient presented with
pain and ill-defined nodular mass in his right fore-
arm for 8 months. He had no fever and there was
no change in size of the mass as compared to the
first detection. Ultrasonography disclosed a
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hypoechoic well-defined solid mass. MR imag-
ing was performed later, and revealed a 2.0x 1.3x
1.2 cm-size well-defined oval-shape mass in right
forearm, showing homogeneously slightly
hypersignal intensity on T1-weighted images,
inhomogeneously hypersignal intensity on T2-
weighted images particularly at periphery (Fig 2),
and inhomogeneously intense enhancement more
at periphery after intravenous gadolinium admin-
istration. No associated muscle atrophy, bony in-
volvement, internal calcification, cyst formation
or signal void was detected. Excisional biopsy was
performed and the section revealed a schwannoma.
al. MR imaging of extracranial nerve sheath tu-
mors. J Comput Assist Tomogr 1992; 16: 448-
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Figure 1 a-d. Case 1.
Fig. 1 A: T2-weighted sagittal MR image
shows inhomogeneously hyper-
signal teardrop-shape mass (arrow-
heads). Inferior tapering of the
mass indicates extension along
longitudinally oriented structures.
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Fig. 1B :

T1-weighted axial MR image re-
veals the mass to be slightly inho-
mogeneously 1sosignal to surroun-
ding muscles (arrowheads).
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Big. 1€ T2-weighted axial MR image dis- Fig. 1 D : Gadolinium enhanced fat-sup-

closes peripheral hypersignal area pressed T1-weighted axial MR
whereas the central area shows image exhibits thick, irregular pe-
mainly hyposignal intensity. ripheral enhancement.

Figure 2 . Case 2.

Fig. 2 : T2-weighted axial MR image reveals the mass to have
inhomogenously hypersignal on T2-weighted image
predominantly at periphery (arrowhead).
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DISCUSSION

The most important benign tumors of
peripheral nerves are neurofibroma and
neurilemoma. The neurilemoma (benign schwan-
noma, neurinoma) is observed most commonly in
adult men and women in the third to fifth decades
of life. This tumor typically arises from the
spinal nerve roots, and the cervical, sympathetic,
vagus, peroneal, and ulnar nerves. It predominantly
Is a solltary, slow growing, and non-aggressive
neoplasm.  Neurilemomas are benign in their
behavior; tumor recurrence i1s unusual, arad ma-
lignant transformation is exceedingly rare.

There are only a few reports concerning
MR imagingﬁﬁndings of PNST, especially of the
extremities.  The size of PNST are variable at'%cg
there is no clue of diagnosis. Data from 2 series,
comprising 22 benign and 8 malignant peripheral
nerve sheath tumors, also showed great variabil-
ity in size. Although the shape is nonspecific, a
well-defined margin andqfusiform shape are sug-
gestive of neurilemoma. It was also reported that
neurilemoma has a well-encapsulated eccentric
nature and displacing the nerve fibers along the
long axis of the nerve. The nerve can often be
seen entering and exiting the mass, a sign virtu-
ally pathognomonic, reported by Cerofolini et al.
to be present on MR imaging in 16 of 17 (94%) of
their cases. Incase 1 of our study, the ulnar nerve
can be identified proximal and distal to the mass,
but not at the level of the lesion. MR imaging is
of great help in revealing this characteristic. How-
ever, the lesions of small nerve, subcutaneous tis-
sue and the retmp%ritoneum often do not demon-
strate this finding.

Regarding the internal signal intensity (SI),
most of PNST reveal relatively low SI on TI-
wel ghteﬂ MR images and high SIon T2-weighted
images. On T2-weighted images and on TI-
weighted images following intravenous adminis-
mllon of gadolinium, a target pattern may be iden-
tified, consisting of increased SI at the periph-
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ery of the lesion and central low SI."" This pat-
tern, which may correspond to peripheral myx-
omatous tissue and central fibrous tissue. is ab-
sent in cystic, hemorrhagic, or necrotic lesions
(which show hyperintensity and inhomogeneity
on T2-weighted images). Our cases show target
pattern in both, more obvious in case 1 although
the histologic examination reported internal hem-
orrhagic infarction. MR imaging also allows iden-
tification of the nerve trunk of origin and re]atton-
ship of the tumor to surrounding structures.’

In conclusion, MR characteristics of pe-
ripherally increased SI on T2-weighted images and
on Tl-weighted 1mages after contrast injection.
an oval shape or tapering longitudinal end of the
lesion, and demonstration of nerve entering and
exiting the mass should suggest the diagnosis of
PNST.
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