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Summary: Radiologic findings of a case with scalp plex-
iform schwannoma—an unusual variant of the benign,
solitary schwannoma in the skin—are reported. T2-
weighted MR imaging exhibited the most specific fea-
tures: a multinodular pattern and hypointense capsule
that separated the tumor from surrounding soft tissue. A
surgical specimen was histologically confirmed as
schwannoma. The MR imaging findings reported herein
may aid in the preoperative diagnosis of this relatively
rare scalp tumor.

Plexiform schwannoma (PS) (1–3) is an unusual
variant of the benign, solitary schwannoma that can
be located either in the deep soft tissues or in the cutis
(4, 5). The primary location is the trunk, followed by
the head, neck, and extremities (4). PS is a tumor of
adulthood with a slight male predominance (7:5) (4)
that can mimic plexiform neurofibroma both clinically
and histologically; however, to our knowledge no in-
creased association with von Recklinghausen disease
or a higher risk for malignant transformation has
been reported (1–5). The tumor grows slowly in a
plexifrom or multinodular pattern (3, 6) and usually
manifests as a soft movable nodule with an average
size of 3 cm (4).

Previous studies have focused on histopathologic
and immunohistochemical characteristics of this un-
usual tumor; however, to our knowledge no radio-
logic data to aid in the preoperative diagnosis are
currently available. We now report CT and MR im-
aging findings in a patient with a solitary PS of the
scalp.

Case Report

A 31-year-old generally healthy male patient presented at
Kumamoto Neurosurgical Hospital on September 25, 2002
with a left retroauricular scalp tumor. Since he first noticed a
small subcutaneous mass about 5 years earlier, it had grown
gradually to more than 5 cm in diameter (Fig 1). The skin over
the tumor was mildly discolored with partial alopecia (Fig 1).

The mass was elastic, hard, and movable. The patient reported
no spontaneous pain. Physical examination did not reveal café-
au-lait spots, Lisch nodules, or axillaries freckling suggestive of
neurofibromatosis. A CT scan revealed an isoattenuated,
round to oval mass under the skin (Fig 2A). There was erosion
of the left occipital and mastoid bones because of the tumor
(Fig 2B, arrow). T1- and T2-weighted MR imaging demon-
strated a subcutaneous mass that was well demarcated from
surrounding soft tissue by a hypointense capsule (Fig 3). T2-
weighted MR images (Fig 3B and D) showed that the tumor
was composed of many small, hyperintense nodules separated
by relatively hypointense internodular structures. CT and MR
imaging revealed no intracranial abnormalities. The patient
underwent tumor removal under local infiltrative anesthesia on
September 27, 2002. An elastic hard mass covered by a smooth
capsule was located immediately under a thin layer of skin. The
parent nerve was not evident. The tumor was easily dissected
from the surrounding adipose tissue and was removed en bloc
(Fig 4A). No complications ensued, and the patient was dis-
charged on the day of surgery.

Macroscopic Findings

The cut surface of the solid tumor was grayish white to
yellow, and scattered hemorrhagic foci were present. Multiple
small nodules were packed and covered with a thin, fibrous
capsule (Fig 4).

Microscopic Findings

Histopathologic study revealed fascicles and multiple, inter-
connecting nodules arranged in a plexiform pattern. The tumor

Received March 19, 2003; accepted after revision April 12.
From the Department of Neurosurgery, Kumamoto University

School of Medicine and Kumamoto Neurosurgical Hospital, Kum-
amoto, Japan.

Address correspondence to Kazumichi Yamada, MD, PhD, De-
partment of Neurosurgery, Kumamoto University School of Med-
icine, 1–1-1 Honjo, Kumamoto City 860-8556, Kumamoto, Japan.

© American Society of Neuroradiology

FIG 1. Photograph showing a large scalp tumor in the left ret-
roauricular portion. The surface of the skin presents mild discol-
oration and partial alopecia.

AJNR Am J Neuroradiol 25:291–294, February 2004

291



was encased by a thin, fibrous capsule and separated from
surrounding dermis. Constituent cells were spindled with irreg-
ular, generally elongated nuclei and wavy, ill-defined, eosino-
philic cytoplasm. Nuclear palisading and Verocay bodies were
evident. The fascicles and nodules were hypercellular and ex-
hibited the Antoni-A features of a solitary schwannoma (Fig
5A). There were foci of Antoni-B areas with hypocellularity
and myxoid or fibrous stroma with degenerative changes. The
specimens showed increased vascularity and scattered hemor-
rhages. Nuclear pleomorphism existed, but mitotic figures were
absent. Sections stained by Klüver-Barrela revealed no myelin-
ated fibers. Hyalinization, suggestive of chronic degeneration,
was evident in the center of the specimen. There was no
extensive tumoral necrosis, and no invasive pattern was ob-
served.

Immunohistochemical Studies

Antibodies to bovine S-100 protein (1:400; Dako; Glostrup,
Denmark), neurofilament (1:100; Dako), �-SMA (1:400;
Sigma, St. Louis, MO), and muscle actin (1:50; Dako) were
used. Tumor cells were strongly immunoreactive for S-100
protein (Fig 5B). Neurofilament-positive fibrous indicating re-
sidual axons, however, were not prominent in the specimens
examined. The cells were not stained by �-SMA or muscle
actin.

Discussion

As currently understood, PS is a morphologic vari-
ant of schwannoma that involves superficially situated

FIG 2. CT scan depicting a left subcuta-
neous mass exhibiting low isoattenuation
(A) and bone image CT (B) showing ero-
sion of the occipitomastoid bones (arrow);
no evidence of tumor invasion into the
skull is evident.

FIG 3. Axial (A and B) and coronal (C
and D) MR images. The mass (4 � 5 cm
in diameter) is seated within the sub-
cutaneous adipose tissue. The tumor is
heterogeneously hypoisointense and
surrounded by a hypointense thin cap-
sule on T1-weighted images (A and C).
The multiple, hyperintense nodules are
separated by a hypointense, internodu-
lar structure on T2-weighted images (B
and D).
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dermal or subcutaneous nerves or both (6). Although
the parent nerve is not always evident macroscopi-
cally, Burger et al (6) have reported that residual axons
can be confirmed by immunohistochemical staining for
neurofilament protein. In the patient reported herein,
however, residual axons were not evident. Although
most cases of PS are sporadic, some occur in the setting
of schwannomatosis (6–9), and a small proportion recur
after incomplete excision (5, 6, 10).

To our knowledge, the present study is the first to
depict the radiologic findings of a case of solitary PS.
Signal intensity characteristics (ie, heterogeneous hy-
po- or isointensity on T1-weighted images and hyper-
intensity on T2-weighted images) seemed to be al-
most identical to those found in patients with
intracranial schwannoma. Previous studies reporting
MR imaging findings of peripheral nerve sheath tu-
mors also described the relatively consistent pattern:
iso- or hypointense lesions relative to skeletal muscle
on T1-weighted images and iso- or hyperintense le-
sions relative to subcutaneous fat on T2-weighted
images (11–13). In the present study, however, we
note a hyperintense multinodular pattern of PS on
T2-weighted MR images, which may aid in the radio-

logic diagnosis of this relatively rare scalp tumor. On
both T1- and T2-weighted MR images, we observed a
smooth tumor capsule visualized as a hypointense
thin wall.

The histopathologic differential diagnosis includes
plexiform neurofibroma, plexiform fibrohistiocytic tu-
mor (PFHT), and, in rare cases, malignant peripheral
nerve sheath tumors. Plexiform neurofibroma may
exhibit features that superficially resemble PS, al-
though it usually does not show distinct nuclear pal-
isading or Verocay bodies (14) and cells are cytolog-
ically more uniform and arranged in a fine fibrillary
pattern. PFHT is similar to plexiform neurofibroma
and can mimic PS clinically and histopathologically
(15). This tumor has a high local recurrence rate
(37%) and a tendency for regional metastasis (6.2%)
(4). Immunohistochemically, PFHT cells do not stain
for S-100 protein but are variably positive for markers
suggesting myofibroblastic differentiation rather than
Schwann cells (16). These findings are very different
from those made in the case of our patient: the tumor
cells were strongly immunoreactive for S-100 and
absolutely negative for �-SMA and muscle actin.

FIG 4. Gross specimen of the removed tumor. The tumor is covered by smooth fibrous capsule (A) and composed of well-
circumscribed, soft to rubbery-firm nodules (B). The cut surface of the tumor is grayish white to yellow and there are scattered
macroscopic hemorrhages (B). Scale bars: 1 cm in both A and B.

FIG 5. Photomicrographs of the tumor. A, The constituent cells are spindle-shaped with irregular, generally elongated nuclei and wavy,
ill-defined, eosinophilic cytoplasm. (Hematoxylin-eosin, original magnification �100) B, The tumor cells exhibit strong immunoreactivity
for S-100 protein. (Original magnification �200)
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Conclusion
We present the radiologic findings in a patient with

a PS of the scalp that exhibited a hyperintense multi-
nodular pattern on T2-weighted MR images. Findings
documented herein may aid in the preoperative ra-
diologic diagnosis of this relatively rare scalp tumor.
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