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ABSTRACT

A 68-year-old woman with progressive visual loss and exophthalmos in

her right eye had been operated on for a mass in her right calf 3 years earlier.

Imaging showed a huge mass invading the orbital structures and temporal pole.

The presumptive diagnosis was a malignant orbital tumor. The tumor was resected

totally and eroded tissues such as the lateral rectus muscle and dural compartments

were repaired. The histological diagnosis was a malignant peripheral nerve sheath

tumor (MPNST). The patient recovered uneventfully and was discharged 8 days

after surgery. Two years later she died from a liver tumor. FewMPNSTs involving

the orbit have been reported.
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Malignant peripheral nerve sheath tumors

(MPNSTs) are rare and usually arise from periph-

eral nerves or somatic soft tissues.1,2 They constitute

5% of all sarcomas, and 70% are associated with

neurofibromatosis type 1 (NF1), the most com-

mon familial cancer-predisposing syndrome in

humans.3,4 The incidence of neurofibrosarcomas

in NF1 has ranged between 2% and 29%, account-

ing for about 50% of these tumors.1,3,4,10 MPNSTs

can develop in any anatomical region, but the sciatic

nerve is affected most often.5 MPNSTs involving

the face are extremely rare. They include heterol-

ogous mesenchymal and epithelial elements with

increased mitotic activity.6 The definitive diagnosis

of MPNST is obtained by biopsy. Metastasis occurs

in 39% of patients and 68% die from their tumor.3

Surgery is the most benefical treatment, but post-

operative radio- and chemotherapy are part of

adjunctive therapy.7 We removed an MPNST

from our patient through a lateral orbitozygomatic
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approach. Problems with cosmetic, vision, and ocu-

lar movements resolved after surgery.

CASE REPORT

A 68-year-old woman suffered from gradually in-

creased blurred vision and exophthalmos of the

right eye for 6 months. Six months before this

presentation, proptosis developed on her right

side. Ten days before she was hospitalized, she

was blind in her right eye and the exophthalmos

had advanced. Upon physical examination, visual

acuity in her right eye was 1/20. In addition to

amaurosis, the exophthalmic right eye showed lim-

ited upward gaze and no lateral gaze. Her palpebras

exhibited prominent chemosis. Her cornea was

intact (Fig. 1A). The round pupil was 6 mm across

and not reactive to light. The disc of the right optic

nerve was edematous.

Magnetic resonance imaging (MRI) of the

orbits and brain with and without contrast enhance-

ment in the axial plane showed a large soft-tissue

mass at the lateral side of the optic nerve. The tumor

invaded the lateral rectus muscle and right temporal

pole (Fig. 1B). Other systemic observations of the

patient were normal.

Two years earlier, she had undergone resec-

tion of a painful tumor in the right calf. Histologic

analysis of the tumor had suggested a malignant

neurofibroma. Macroscopically, the resection was

considered radical.

On this occasion, the tumor was exposed

through a right orbitozygomatic approach. The

tumor was highly vascularized and had eroded

the zygomatic and sphenoid bones, lateral orbital

muscle, sphenoid wing, dura, and temporal pole.

The lesion was removed totally with microsurgical

technique, and the lateral rectus muscle was re-

paired using a flap of temporal muscle. Duroplasty

was performed using temporal fascia to repair the

dural defect of the temporal pole. Microscopically,

malignant differentiation and infiltration into the

lateral rectus muscle were observed (Fig. 2A). The

histopathological diagnosis was an MPNST

(Figs. 2B,C). Postoperatively, the patient recovered

rapidly. At discharge, she had no dramatic cosmetic

facial problems. Vision and movement of her right

eye were normal and her neurological status was

stable (Fig. 3A). Six months after surgery, com-

puted tomography (CT) showed no residual

mass in the orbit (Fig. 3B), and radiotherapy was

not recommended. The patient died of progressive

liver tumor 2 years later. An autopsy was not

allowed.

Figure 1 (A) Prominent exophthalmos, chemosis, and flashing in the palpebras in the patient’s right eye. (B) T1-weighted

MRI showing the lesion originating from the lateral part of the orbit.
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Figure 2 (A) Malignant tumoral cells and infiltrated tissue

of the lateral rectus muscle (hematoxylin and eosin (H&E),

� 400). (B) Mixoid changes are visible (H&E, � 100). (C)

Rounded and ovoid cells include dense vascular and high

mitotic activity (H&E, � 100).

Figure 3 (A) Postoperatively, the patient had no obvious cosmetic problems and deviation of her eye resolved. (B)

Postoperative computed tomography showed no residual mass in the orbit 6 months after surgery. The repaired lateral

rectus muscle appears normal.
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DISCUSSION

Most MPNSTs are large, fleshy, often necrotic

neoplasms that may involve proximal portions

of major nerve trunks of the neck, extremities,

retroperitoneum, mediastinum, and viscera. Less

commonly, intradural nerves are involved. Al-

though MPNSTs can develop in any anatomical

region, the sciatic nerve is most often affected.5

Such tumors usually occur in large nerve trunks

in patients with NF1 and are associated with a

highly aggressive course of recurrence, metas-

tases, and death in most patients.8 To our knowl-

edge, few patients with a cranial or facial

MPNST have been reported.1,2 Likewise, cranial

nerves are rarely affected, although tumors of

the trigeminal and acoustic nerves have been

reported.9

MPNSTs are fusiform to globular in shape

and vary from white and firm to yellow and soft,

depending on the absence or presence of necrosis. In

most tumors, recognizable nerve roots enter or exit

the tumors. Although the tumors usually appear

well circumscribed, they are not truly encapsulated.

On microscopic examination, they are often ob-

served to invade soft tissue and nerve fascicles.11 In

our patient, tumor invaded the lateral rectus muscle

of the eyeball. In 61% of the cases,5 the greatest

dimension of the primary tumor is greater than

5 cm.

The histologic features of MPNSTs are those

of a highly cellular, spindle-cell neoplasm resem-

bling a soft-tissue sarcoma, but with differentiation

toward elements of the nerve sheath, Schwann cell,

and perineural cell.12 Frequent mitoses and focal

necrosis are typical. Cytologic features also vary and

may include fibroblastic, schwannian, epitheloid,

clear cell, or frankly anaplastic-pleomorphic cells.

Rarely are heterologous mesenchymal or epithelial

elements present. As in our case, MPNSTs can

include heterologous mesenchymal and epithelial

elements. Such atypical components show hyper-

cellularity, an increased nuclear-to-cytoplasmic

ratio, cytological atypia, and increased mitotic

activity.6

Metastases occur in 39% of patients.3,11 The

most common metastatic sites are the lungs, fol-

lowed in decreasing order of frequency by soft

tissue, bone, liver, intra-abdominal cavity, adrenal

glands, diaphragm, mediastinum, brain, ovaries,

kidneys, and retroperitoneum. Sixty-eight percent

of reported patients have died of tumor, and 32%

have either been lost to follow-up or died of

unrelated causes at intervals ranging from 1 month

to 23 years.4,11 The most important features ad-

versely influencing prognosis are the presence of von

Recklinghausen’s disease, a tumor larger than 5 cm,

and extent of resection.11

Cranial CT shows a well-defined iso- or

hypodense mass. Contrast-enhancement of these

lesions shows persistent low-density foci corre-

sponding to necrosis. The foci are suggestive of

the malignant potential of the lesion and seem to

indicate a poor prognosis. MRI shows a well-

defined lesion with mixed components. Gadolin-

ium-enhancement has occurred in all cases to

variable degrees.13,14 In some cases, T2-weighted

MRIs show small high-signal foci, suggesting

central cystic necrosis. Cystic components may

suggest either a benign schwannoma or the necrotic

changes associated with a malignant schwannoma.

Muscle invasion has been particularly well demon-

strated on MRI and confirmed by surgery.13,14

In our patient, muscle invasion was detected at

surgery and confirmed by histopathologic analyses

(Fig. 3).

Biopsy is necessary to diagnose an MPNST

definitively. The rhabdomyoblastic type is more

often encountered in the head and neck. The

differential diagnosis between benign schwannoma

and neurosarcoma may be challenging: one must

look for necrotic foci, the number of atypical

mitoses, and an absence of differentiated cells.

Tumors larger than 5 cm, histological grades II

and III, an association with neurofibromatosis, and

regional or distant metastases suggest an ominous

prognosis.

The treatment of choice is surgery, but post-

operative radio- and chemotherapy are part of

adjunctive therapy.7 Gross total resection of the

112 SKULL BASE: AN INTERDISCIPLINARY APPROACH/VOLUME 14, NUMBER 2 2004



tumor is the most important therapeutic goal. Wide

excision or amputation (when extremities are in-

volved) may be required in some cases. When

radical tumor removal is not possible, excision

combined with high-dose radiation therapy seems

to be the best alternative treatment.11
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Commentary

The authors have described an unusual pre-

sentation of an orbital and optic sheath tumor. The

statement that there is considerable controversy

concerning the outcome of treatment for these

tumors is correct. Whether anything should be

done for most patients with these tumors as long

as they remain asymptomatic is still debated.

In our extensive experience with these tu-

mors, my colleagues and I at Johns Hopkins devel-

oped a paradigm for management that we think is

effective. We do not recommend treatment for the

typical optic sheath tumor (usually a meningioma)

located only within the optic canal until progressive

visual loss is obvious. We then use focused or

fractionated radiation. If visual loss continues, de-

compression of the optic canal and opening the

optic sheath may prolong useful vision. If visual loss

is rapid, decompression may be performed first.

When hyperostosis involves the orbital walls

and sphenoid bone and is associated with proptosis,

visual loss, or both, we recommend surgery once

symptoms are serious enough to warrant treatment.

In this case, the sphenoid bone and anterior clinoid

are drilled away extradurally and the optic nerve is

decompressed intradurally without attempting to

remove the tumor radically. The procedure usually

relieves protrusion of the eye and alleviates visual

symptoms even when the tumor cannot be removed

completely.

Seventy years ago Dandy showed us that

small extracanalicular tumors can induce consider-

able hyperostosis. Treating the hyperostosis by

removing the intradural tumor can provide years

of cure or palliation. However, if tumor is located

internal to the optic sheath, we do not attempt to

remove it radically. If radical removal is unfeasible,

we believe that the available evidence favors post-

operative radiation for these tumors. A minority of

MALIGNANT PERIPHERAL NERVE SHEATH ORBIT TUMOR/AYDIN ET AL 113



our group still believes that radiation should follow

objective signs of postoperative tumor growth and

not be routine.

The authors’ review of these unusual tumors

and their treatment reminds us of the unanswered

questions that attend the management of these

tumors.

Donlin M. Long, M.D., Ph.D.1
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