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Malignant peripheral nerve sheath tumors (MPNSTs) are uncommon tumors that rarely
occur in the orbit. Malignant orbital tumors are always a challenge to remove
completely. We present the case of a 42-year man with painful movement of the
left eye and restriction of adduction of the left eye causing double vision. Magnetic
resonance imaging (MRI) of the brain/orbit revealed intraconal tumor located
inferomedial to the optic nerve. The imaging features were suggestive of
schwannoma or cavernoma. Gross total resection of the tumor was done with an
endoscopic endonasal intraconal approach. The histopathology revealed an MPNST.
The patient received adjuvant radiotherapy and chemotherapy. His left eye adduction
recovered completely and he had no local recurrence or systemic metastasis on follow-

= gross total up evaluation.

Introduction

The incidence of malignant peripheral nerve sheath tumors
(MPNST) is approximately 0.001%," and primary tumors are
extremely rare. The most suitable treatment plan for these
tumors involves excision followed by postoperative adjuvant
radiotherapy and chemotherapy. Nevertheless, tumors that
are primarily located in the inferior or medial part of the
orbit pose a surgical challenge when using traditional
transcranial or orbital approaches. While minimally
invasive transnasal endoscopic approaches were utilized
for intraconal lesions positioned medially and inferiorly to
optic nerve, the literature contains limited reports on the
efficacy of endoscopic intraorbital surgery for the removal of
invasive skull base tumors.? Here we present the case of a 42-
year-old gentleman with orbital MPNST located inferomedial
to the optic nerve. He successfully underwent a gross total
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excision of the tumor with an endoscopic endonasal
intraconal approach. The patient received adjuvant
radiotherapy and chemotherapy without local/systemic
recurrence.

Case Report

A 42-year-old gentleman with no known comorbidity
presented with a 2-month history of painful left eye
movement on looking toward the right along with double
vision. On examination, there was mild ptosis and mild
proptosis of the left eye with restricted left eye adduction.
He had normal visual acuity. Magnetic resonance imaging
(MRI) of the brain/orbit revealed intraconal lesion located
inferomedial to the optic nerve, in between the inferior
rectus muscle and the medial rectus muscle, extending up
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to the orbital apex. The lesion was hypointense on T1, mixed
hyper-/isointense on T2 with heterogeneous enhancement
on contrast. The MRI features were suggestive of
schwannoma. Cavernoma was another differential that was
considered. He underwent surgical excision using an
endoscopic endonasal translamina papyracea intraconal
approach.

The patient was positioned supine with the head resting
in a neutral position. A binostril approach was used. The left
nostril was accessed initially. To get a better space for
manipulation of instrumentation and direct trajectory to
the tumor, posterior septectomy was done to enable a
binostril approach. The lower one-third of the middle
turbinate was removed to get better exposure. The
ethmoid air sinuses were removed. The maxillary sinus
was accessed by excising the lateral wall of the nasal cavity
surrounding the uncinate process, while the orbital bone was
removed inside the pathway of the infraorbital nerve. The
lamina papyracea (medial wall of the orbit) was exposed and
removed anterior to posterior along the optic canal. The
periorbita was opened till the orbital apex. Retrobulbar fat
was exposed and dissected up to the extraocular muscles.
With the help of an ophthalmologist, the medial rectus
muscle was tagged externally to facilitate confirmation of
its intraoperative intraocular location. The tumor was noted
in between the medial and inferior rectus muscles. The
tumor was firm in consistency and was removed
piecemeal. Gross total excision of the tumor was done.

The histopathological diagnosis was MPNST. There was
complete recovery of left eye adduction and proptosis on
follow-up visit. He received external radiotherapy (RT) at a
dose of 54 Gy in 30 portions in 6 weeks (fractionated RT
reduces chances of RT-induced optic neuropathy) and four
cycles of chemotherapy with Adriamycin and ifosfamide
(every 3 weeks). Positron emission tomography computed
tomography (PET-CT) scan done at 3 months of follow-up
was negative for systemic metastasis. The 3- and 9-month
follow-up MRI showed no local recurrence (~Figs. 1-4).

Discussion

MPNSTs are rare tumors constituting 5% of all sarcomas.
Seventy percent are related to neurofibromatosis type 1 (NF-
1). Typically, they originate from the peripheral nerves or
somatic soft tissues in young adults (20-50 years).

MPNSTs are most prevalent in the extremities and trunk,
typically affecting the sciatic nerve (the most common),
brachial plexus, and sacral plexus; only 8 to 16% cases
occur in the neck and head.> MPNSTs are extremely rare in
the orbit, accounting for 0 to 0.2% of all orbital tumors.* To
our knowledge, 42 orbital MPNST patients have been
documented in the medical literature>® Orbital PNSTs
such as schwannomas and neurofibromas were found with
lid swelling and proptosis in 50%, followed by blurred vision,
ptosis, and diplopia in 4 to 20%. Late indications such as
visual obscuration and discomfort are potentially concerning
signs of globe indentation, nerve root compression, or
progression to invasive tumor forms like MPNSTs.? Clinical
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differential diagnosis of PNSTs includes meningioma,
cavernoma, lymphangioma, fibrous  histiocytoma,
hemangiopericytoma, and dermoid cyst. An increase in the
rate of growth or the emergence of new discomfort is
unusual for benign PNSTs and must raise suspicions of
high-grade tumors or malignancies. The imaging
properties of MPNSTs vary more than those of the other
PNSTs. On CT, they look like well-defined lesions with
adjacent bony erosion. On MRI, they are isointense on T1,
and hyperintense on T2 with diffuse enhancement in
contrast with some areas of intense enhancement.

In this study, we reported the case of the patient with
intraconal MPNST who presented mainly with painful left
eye movement along with diplopia. He also had mild ptosis
and proptosis. Although the MRI features were not indicative
of invasive or malignant pathology, the presence of pain
indicated the same.

For medially located intraconal lesions, the traditional
approaches like medial orbitotomy and transconjunctival
approach have been limited by suboptimal exposure and
scar formation and medial canthal web formation during
healing.” The endoscopic endonasal technique is
recommended to treat intraconal lesions that are situated
inferiorly and medially to optic nerve, as was the situation in
the present case research. There was a sufficient surgical
corridor between the rectus muscles or between the superior
oblique and medial rectus muscles on preoperative
radiographic imaging. Thus, this particular tumor in our
study was approached in the endoscopic transnasal route.
For intraconal cancers, a large opening of the periorbital
window is recommended to preserve a suitable surgical
route for tumor removal.? The lesions can be easily
manipulated and excised by this approach without
neurological complications.”8

As per the literature, metastases develop in 39% of
patients with MPNST. von Recklinghausen’s illness, tumor
size greater than 5 cm, and the extent of resection are among
the key features that have a negative impact on prognosis for
MPNSTs. The treatment of choice is gross total excision
followed by adjuvant RT and chemotherapy."* With this
line of treatment, our patient has clinically improved with
no sign of recurrence or systemic metastasis at 9 months of
follow-up.

In the cases where complete tumor removal is not
feasible, the optimal alternative treatment appears to be a
combination of excision and high-dose radiation. Orbital
exenteration with a craniotomy is advised if there is
intracranial invasion and substantial vision impairment.”

Conclusion

The occurrence of MPNSTs in the orbit is extremely rare.
Gross total excision with adjuvant treatment and regular
follow-up would be the best treatment strategy. Medially
and inferiorly located intraconal orbital lesions can be
addressed by the endoscopic endonasal approach. It is a
minimally invasive approach that provides a safe corridor for
gross total excision of locally aggressive tumors.
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Fig.1 Pre-op magnetic resonance imaging (MRI). The tumor (white arrowhead) is (A) hypointense to the parenchyma onT1 and (B) isointense to
mixed intensity on T2, with (C) postcontrast heterogeneous enhancement. (D) Sagittal T2 and (E) coronal contrast images show the
location/relation of the tumor to the optic nerve (big black arrow) and the extraocular muscles. The tumor is inferomedial to the optic nerve and
in between the medial rectus (long white arrow) and the inferior rectus (small white arrow) muscles.

Fig.2 Intraoperative. (A) Removing the ethmoid air cells (black asterisks). a, medial/midline; b, lateral/orbital side. (B) Opening the periorbita till
the orbital apex (black arrow indicates the periorbita and the direction of arrow indicates the periorbital opening from anterior to posterior). (C)
The medial rectus (MR; white arrowhead) is tagged externally. (D) The tumor (white arrow) in relation to the MR and the Inferior Rectus (IR).
(E) Tumor mass (white arrow). (F) There is no residual post excision (white asterisk).
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Fig.3 Post-op magnetic resonance imaging (MRI). Post-op changes: there is no residual lesion (the white arrow indicates the previous location of
the tumor). (A-C) At the 3-month follow-up, postoperative changes are evident. (D-F) at the 9-month follow-up.
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Fig. 4 (A) At 10 days post-op, restriction of adduction of the left eye is apparent. Post-op pictures (B) at 3 months and (C) 9 months show
restoration of adduction of the left eye. (Pre-op images were not available.)
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