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ABSTRACT

We report a rare case of neurofibromatosis type-2 (NF-2) associated with a chest wall schwan-
noma that was initially suspected of being a breast tumor. The patient was a 28-year-old female
who was diagnosed as having NF-2 at 19 years old. At that time, she noticed a mass in the
upper lateral region of her left breast but did not have it examined. The mass grew and became
painful, and she was therefore referred to our department. Results of the initial examination
indicated the possibility of a breast tumor, but a diagnosis of extramammary tumor of the major
pectoralis major muscle was made on the basis of the results of ultrasonography and 3-dimen-
sional computed tomography (8D-CT). An endoscope-assisted extirpation of the tumor was per-
formed. Histologically, the tumor was an Antoni type A and B neurilemoma and was diagnosed
as a schwannoma.
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NF-2 is an autosomal hereditary disease charac-
terized by the development of bilateral vestibular
schwannomas. Neurogenic tumors, skin tumors
and optic disorders may also develop in NF-2
patients. Some cases of NF-2 with a peripheral
nerve tumor have been reported. Mutation of the
NF-2 gene has also been reported in various can-
cers, including breast cancer, malignant
melanoma and colon cancer, and is thought to be
involved in carcinogenesis. Differential diagnosis
between a peripheral nerve tumor and cancer in a
NF-2 patient is therefore needed. We recently
encountered a case of NF-2 associated with a chest
wall tumor, initially suspected of being a breast
tumor, that developed in the pectoralis major mus-
cle. This case is described herein with a review of
the literature.

CASE REPORT
A 28-year-old woman visited our department
with the complaint of a left chest mass. She had
experienced syrigmus at the age of 18 years, and

bilateral acoustic schwannomas, multiple menin-
giomas and spinal cord tumors were found. She
was diagnosed as having NF-2, and radiosurgery
(gamma-knife  therapy), neurosurgery and
orthopaedic surgery were performed. However,
she lost hearing in her right ear at 19 years of age
and hearing in her left ear at 22 years of age
despite radiosurgery, and other neurogenic symp-
toms gradually advanced. After that she was fol-
lowed up at a neurosurgery department. At the
age of 20 years, she noticed a mass in the upper
lateral region of her left breast but did not have it
examined. The mass grew and became painful,
and she was therefore referred to our department.
Physical examination revealed the presence of a
hard mass, 6 cm in diameter, in the upper part of
the lateral quadrant of her left breast. The mov-
ability was poor, suggesting adhesion to the pec-
toralis major muscle. Mammography (MMG)
revealed a round mass, 5 cm in diameter, in the
left upper quadrant and the margin was clear. A
breast tumor was suspected on the basis of the
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results of the initial examination, but a diagnosis
of extramammary tumor was made on the basis of
the results of ultrasonography (Fig. 1) and 3D-CT
(Fig. 2). A low-echoic lesion or low density area in
the periphery of the mass corresponded to neu-

Fig. 2. A: CT showed the same finding as ultrasonog-

Fig. 1. A mass of round tumors, 2 cm in diameter, on raphy.
the border of the pectoralis major. Low echoic lesions B: 3D-CT showed the existence of a mass in
were noted in the periphery of the mass. the extramammary gland.

Fig. 3. (a): FNAC revealed some bare nuclear cells derived from interstitial tissue. The nuclei were spindle or rod-

shape and constricted, and they were atypical. (Giemsa staining, original magnification x 400)

(b): Separation of the tumor from the pectoralis major.
Results of pathological examination revealed growth of poor atypical spindle cells with a palisade in the
center (c) and sparsely distributed tumor cells in the mixomid interstices in the margin (d). These features
are in accordance with Antoni type A and B neurilemoma.

(c): HE staining, original magnification x 12.5

(d): HE staining, original magnification x 400
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Fig. 4. A: The skin incision was set on the anterior
axillary line.
B: Extirpated multilocular solid tumors

rosheath, and these findings are characteristic of
schwannoma. Since the tumor was present on the
pectoralis major muscle in the extramammary
region, we suspected that a schwannoma had
grown in the pectoral nerve. Fine needle aspira-
tion cytology (FNAC) revealed a few bare nuclear
cells derived from interstitial tissue. The nuclei
were spindle-shaped or rod-shaped and constrict-
ed, and they were atypical (Fig. 3a). From the
imaging findings, we suspected a schwannoma,
but the results of cytologic examination indicated
the possibility of a phyllodes tumor as a differen-
tial diagnosis, and endoscope-assisted extirpation
of the tumor was therefore performed for cosmetic
considerations. From a skin incision in the left
anterior axillary line, a bladeless trocar
(ENDOPATH®, ETHICON ENDO-SURGERY) was
inserted, and ablation between the subcutaneous
tissue and the capsula of the tumor was performed
with the assistance of an endoscope. Then separa-
tion of the tumor from the pectoralismajor muscle
was performed (Fig. 3b), and the tumor was taken
out through the skin incision (Fig. 4). Macro-
scopically, the tumor consisted of four multilocular
solid tumors and resembled a schwannoma.
It was thought that the tumor had arisen from
a peripheral nerve of the pectoral muscle, but a
pedicle was not found on the muscle. The patho-
logical findings of the tumor were in accordance
with an Antoni type A or B neurilemoma and

resulted in schwannoma (Fig. 3¢, d). After surgery
the left anterior chest pain disappeared, and the
patient was satisfied with the results of treatment
including the cosmetic results.

DISCUSSION

NF-2 is an autosomal hereditary disease. A
National Institutes of Health Consensus
Conference formulated clinical criteria for the
diagnosis of NF-2 in 19917. The major criterion is
the presence of bilateral vestibular schwannomas.
Other criteria are a family history of NF-2 plus
any one of the following: the presence of a unilat-
eral vestibular schwannoma or the presence of a
meningioma, glioma, neurofibroma, schwannoma,
juvenile posterior subcapsular lenticular opacities
and cataract. Alternative additional criteria are
unilateral vestibular schwannoma, multiple
meningiomas, or any one of the following: glioma,
neurofibroma, schwannoma, juvenile posterior
subcapsular lenticular opacities or a cataract.

The NF-2 gene was identified on chromosome 22
by Rouleau and Trofatter in 1993, and the protein
product, called schwannomin or merlin, has been
characterized as a member of the ERM (ezrin,
radixin and moesin) family of proteins that line
cell membranesd!V, Merlin associates with cell
membranous proteins and cytoskeletal elements
and plays a role in intracellular and extracellular
signaling pathways, such as cytostatic signaling
and apoptosis pathways. It is therefore thought to
have a tumor growth-suppressing function*12.
However, about half of NF-2 cases are sporadic, as
was the present case. Mutation of the NF-2 gene
has also been reported in various cancers, includ-
ing breast cancers, malignant melanoma and colon
cancer, and is thought to be involved in carcino-
genesis?,

The clinical symptoms of NF-2 are various neu-
rogenic symptoms because of the variety of tumors
of the central nervous system. These symptoms
include syrigmus, deafness and disturbance of sta-
tic sense, symptoms that are caused by vestibular
schwannomas, and facial palsy and quadriplegia,
symptoms that are caused by an intracranial
tumor or spinal tumor. Most of the tumors are
benign, but they can be life-threatening because
they grow and increase in number. Moreover, neu-
rosurgical operations can result in various dys-
functions and in deterioration in the patient’s
quality of life (QOL)?. Tumors growing in the
peripheral nervous system can also cause func-
tional disorders, and a surgical operation is some-
times needed to improve the patient’s QOL. Cases
of schwannomas growing in the urinary tract, ner-
vous system, lingual nerve and pudendum have
been reported®311.19, Extirpation of the tumor was
performed in all of those cases. A case of NF-2
associated with a malignant schwannoma in the
abdominal wall® has also been reported, surgery



50 S. Ozaki et al

should be performed if the tumors are sympto-
matic or show a tendency to grow due to the possi-
bility of malignancy. Most intracranial tumors in
NF-2 patients are benign, but oppression of the
surrounding structure can cause various neuro-
genic symptoms. The mean age of onset of the
tumors is 20 years, and the symptoms advance
slowly but surely. The prognosis is therefore
poor?,

The optimal therapy for NF-2 is not clear.
Observation of the course is common unless severe
functional disorders have occurred. However, in
Juvenile progressive cases with neurogenic symp-
toms or in cases with rapid tumor growth, neuro-
surgery is needed. The most important concern is
prevention of hearing loss, and a variety of surgi-
cal approaches have been employed. Radiosurgical
treatment of vestibular or acoustic schwannomas
has recently become an established option for
patients with sporadic tumors of less than 1 cm in
size, and this approach enables preservation of
hearing and reduction in the incidence of various
complications519, Since our patient had bilateral
and progressive hearing impairment as well as
syrigmus caused by acoustic schwannomas, radio-
surgical treatment (gamma-knife therapy) of the
bilateral acoustic schwannomas and extirpation of
the left acoustic schwannoma were performed.
However, preservation of hearing was impossible.
Extirpation of the spinal cord tumors was also per-
formed because they caused palsy of the right
lower limb and neurogenic bladder. After the oper-
ation, the patient underwent rehabilitation and
became able to walk, and her dysuria was also
improved. Extirpation of the left chest tumor was
carried out because of the possibility of it being a
phyllodes tumor or malignant schwannoma and
because it was painful. The skin incision was set
on the anterior axillary line and an endoscope-
assisted operation was performed for cosmetic con-
siderations.
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