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Schwannoma of the Orbit
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Background: A schwannoma is a benign, slow-growing peripheral nerve sheath tumor
that originates from Schwann cells. Orbital schwannomas are rare, accounting for only
1% of all orbital neoplasms. In this study, we retrospectively review orbital schwanno-
mas and characterize clinical, radiologic, and histologic features of this rare entity.
Methods: A retrospective review was performed to identify patients with histologically
confirmed orbital schwannoma, among a list of 437 patients who had visited our hos-
pital with soft tissue masses within the orbit as the primary presentation between 2010
and 2014. Patient charts and medical records were reviewed for demographic informa-
tion, relevant medical and family history, physical examination findings relating to ocular
and extraocular sensorimotor function, operative details, postoperative complications,
pathologic report, and recurrence.

Results: Five patients (5/437, 1.1%) were identified as having histologically confirmed
orbital schwannoma and underwent complete excision. Both computed tomography
(CT) and magnetic resonance imaging (MRI) studies were not consistent in predicting
histologic diagnosis. There were no complications, and none of the patients experienced
significant scar formation. In two cases, patients exhibited a mild postoperative numb-
ness of the forehead, but the patients demonstrated full recovery of sensation within 3
months after the operation. None of the five patients have experienced recurrence.
Conclusion: Orbital schwannomas are relatively rare tumors. Preoperative diagnosis
is difficult because of its variable presentation and location. Appropriate early assess-
ment of orbital tumors by CT or MRI and prompt management is warranted to prevent
the development of severe complications. Therefore, orbital schwannomas should be
considered in the differential diagnosis of slow-growing orbital masses.
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INTRODUCTION

Schwannomas are slow-growing benign peripheral nerve sheath
tumors that originate from Schwann cells. Orbital schwannomas
are rare, accounting for only 1% of all orbital neoplasms [1]. These
tumors usually arise from sensory nerves traversing the orbit,
most frequently from the supraorbital and supratrochlear nerves.
They are solitary tumors with well-defined margins [2]. Clinically,

orbital schwannomas commonly present in the second to fourth
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decade of life and tend to evolve over a period of several months to
years [3]. The main symptom of orbital schwannomas is slow pro-
gressive painless ocular proptosis due to indolent nature of the
growth [4]. Orbital schwannomas are usually asymptomatic when
the tumors are small. However, tumor growth may cause com-
pression to the nerve from which the tumor originated or to
adjacent structures within the orbit. In this report, we describe

cases of orbital schwannoma encountered in recent years.

METHODS

A retrospective review was performed to identify patients with

histologically confirmed orbital schwannoma, among a list of 437
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patients who had visited our hospital with soft tissue masses within
the orbit as the primary presentation between 2010 and 2014. Patient
charts and medical records were reviewed for demographic
information, relevant medical and family history, physical
examination findings relating to ocular and extraocular sensorimotor
function, operative details, postoperative complications, pathologic

report,and recurrence.

RESULTS

Out of the 437 patients with orbital tumors, the review identified five
patients with histologically confirmed orbital schwannoma (5/437,
1.1%). The mean age of patients with orbital schwannoma was 47.6
years (range, 31-57 years). The mean follow-up period after treatment
was 17 months (range, 5-50 months). All patients were women, and
tumors were extraconal in all cases. In all cases, no pertinent medical
or family history was reported for ophthalmic diseases.

Preoperative computed tomography (CT) imaging was available
for all five patients. Contrast-enhanced magnetic resonance imag-
ing (MRI) was available in two patients. In two cases, the preopera-
tive diagnoses on CT assessment was compatible with the final his-
tologic diagnoses. For MRI, one preoperative imaging diagnosis
was compatible with postoperative final diagnosis. In all other cases,
the imaging studies were not predictive of the pathologic diagnosis.

While all of the histology was that of schwannoma, one of the
tumors was of Antoni type A pattern without Verocay bodies.
The remaining four tumors were of mixed Antoni type A and B

patterns with Verocay bodies. In all cases, immunohistochemical

Table 1. Summary of patient characteristics

Case Age Sex

Symptoms Duration ~ Size Preoperative diagnosis

Preoperative Origin

staining demonstrated the presence of S-100 protein, which is
specific to neural crest cells.

There were no surgical complications, and postoperative ocu-
lar examination results were normal in all cases.

In two patients, postoperative numbness was noted in the area
innervated by the nerve from which the tumor originated. Both
of these patients reported these sensations to return, and this re-
covery was consistent with sensory exam at the three-month fol-
low up visit. Postoperative scars were imperceptible, and all pa-
tients were satisfied. Clinical tumor recurrence was not noted in

any of the cases. These five cases are summarized in Table 1.

Case 1

A 51-year-old woman presented with an eight-year history of a
progressively enlarging mass in the right upper eyelid. She had no
history of familial or ophthalmic diseases. The patient had
experienced a mild headache for eight years but did not take any
medication for this. On ocular examination, eyeball movements,
pupillary reaction, color vision, visual fields, and neurological
examination were all normal with no evidence of diplopia or
proptosis. Mild vertical dystopia was present preoperatively. Pre-
operative orbital CT revealed a poorly enhancing mass, with a size
0f 20x9x7 mm, in the superomedial extraconal space of the right
orbit. The preoperative CT was evaluated as a benign mass such as
an epidermoid cyst. The preoperative MRI diagnosis was a benign
mass such asa neurogenic tumor.

Under general anesthesia, the lesion was approached via a su-

Anesthesia  Histologic Postoperative ~ Follow-up

m (mm) of CTscan diagnosis of MR scan forsurgery  type complications  period (mo)
1 51 Femde Painless papablemass,  8yr  20x9x7  Epidermoid cyst Neurogenictumor ~ Supraorbitalnerve  Generd  Antoni Temporary numbness 5
headache At+AntoniB  of forehead and scalp

2 31 Femde Painksspapablemass  5yr  20x18x16 1)Hemangioma Cavernous Infraorbital nerve Generd  Antoni None 8
2) Inflammatory pseudotumor  hemangioma (inferior palpeboral AtAntoni B
3 Lymphoma branch)

3 46 Femde Painlesspapablemass  2yr  8x7x6  Neurogenic tumor Not performed Supratrochlearnerve Local  AntoniA None 9

4 57 Femde Painkesspapablemass 1mo  13x9x11 Schwannoma Not performed Supraorbital nerve Locd  Antoni Temporary numbness 50

AtAntoniB  of forehead

5 53 Femade Painlesspalpablemass 6mo  9x7x3  1)Benignsofttissuemass  Not performed Supratrochlearnerve Local — Antoni None 13

2) Inflammatory lesion A+Antoni B

CT, computed tomography; MRI, magnetic resonance imaging.
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praorbital transcutaneous incision. The mass was located in the
superomedial orbit, and extended from the superior orbital fora-
men to the superior orbital fissure. The right supraorbital notch
was widened. As the mass was well encapsulated and did not in-
vade adjacent orbital structures, it was completely dissected away
from the surrounding tissue. The supraorbital nerve was spared.
Postoperative course was uneventful, with a complaint of mild
paresthesia of the right forehead and scalp. No signs of recurrence

or related complaints were noted in follow up (Fig. 1).

Case 2

A 3l-year-old woman presented with a five-year history of a slow-
enlarging, palpable, and painless mass of the left lower eyelid.
Medical and family history was unremarkable. On ocular exami-
nation, eyeball movements were found to be normal with no evi-
dence of diplopia, dystopia, or proptosis. Preoperative orbital CT
revealed a poorly enhancing mass, 20 mm in diameter, in the left

inferior extraconal orbit. The preoperative CT differential diagnosis

Fig. 1. Case 1. This 51-year-old woman presented with an eight-year history of a progressively enlarging mass on her right upper eyelid (white
arrows). (A) Preoperative axial computed tomography (CT) image. (B) Preoperative coronal CT image. (C) Preoperative photograph. (D)
Intraoperative photograph showing the mass. (E) Photomicrograph of a tumor specimen showing a biphasic pattern of Antoni A areas (black
arrow) with Verocay bodies and Antoni B areas (blue arrow) (H&E, x40). (F) Immunohistochemical analysis showing positive staining for S-100
protein (S-100, x100). (G) Postoperative axial CT image. (H) Postoperative coronal CT image. (I) Follow-up photograph at five months.
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was hemangioma, inflammatory pseudotumor, or lymphoma. The
preoperative MRI diagnosis was a cavernous hemangioma.

Under general anesthesia, surgery was performed via a left sub-
ciliary incision. The anterior portion of the mass was exposed by
opening the orbital septum. The mass was found to be attached to
the infraorbital nerve. The adjacent structures were delicately
identified and dissected from the tumor. This firm, encapsulated

mass was excised en bloc. Mild depression of the adjacent facial

bones was observed. Postoperatively, the patient recovered with-
out any complication. Final histology of the surgical specimen
was consistent with schwannoma. Postoperative orbital move-
ments were normal, and the patient was without diplopia. The
eyeballs and malar surface anatomy was symmetrical, and the
surgical scar was imperceptible. Facial numbness was not ob-
served, and postoperative CT confirmed a complete removal of

the tumor from the orbital space (Fig. 2).

Fig. 2. Case 2. This 31-year-old woman presented with a five-year history of a slowly enlarging, palpable, and painless mass in her left lower eyelid
(white arrows). (A) Preoperative axial computed tomography (CT) image. (B) Preoperative coronal CT image. (C) Preoperative photograph. (D)
Intraoperative photograph showing the mass. (E) Photomicrograph of a tumor specimen showing typical manifestation of schwannoma with
Antoni A areas (black arrow) containing Verocay bodies and Antoni B areas (blue arrow) (H&E, x40). (F) Immunohistochemical analysis show-
ing positive staining for S-100 protein (S-100, x40). (G) Postoperative axial CT image. (H) Postoperative coronal CT image. (I) Follow-up photo-
graph at eight months.
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DISCUSSION

As first described by Verocay in 1908, schwannomas are benign
tumors, originating from Schwann cells of the peripheral nerves
[5]. Orbital schwannomas are rare tumors, which generally appear
in patients between 20 to 70 years of age [6]. In the orbit, specific
origins of tumors often cannot be identified owing to the great
complexity of the orbital structures. However, most schwannomas
originate from branches of the oculomotor, trochlear, trigeminal,
and abducens nerves, as well as from sympathetic and parasym-
pathetic fibers [5]. Orbital schwannomas are mostly asymptomatic
when small, but as they gradually grow, progressive painless ocu-
lar proptosis can develop and prompt patients to seek medical at-
tention [4]. In all of our cases, there were no ocular or other
functional deficits, and the chief complaint was that of a palpable
mass in the orbit. Interestingly, the patient in Case 1 had been
experiencing intermittent headache preoperatively. This was not
examined prior to the operation. However, the patient reported
that the headache had disappeared after the operation.
Considering the clinical history and the temporal relationship
between resection and cessation of head, the patient most likely
was experiencing subclinical supraorbital neuralgia. At latest
follow up, the patient continued to be free of the headache.

Most orbital schwannomas originate from sensory nerves and
do not affect extraocular movements or vision, unless a tumor is
located at the orbital apex oris large enough to compress the optic
nerve [7]. Identifying the originating nerve is difficult because of
the great number of nerve fibers traversing the orbit as well as the
volume of fatty tissue located in the confined space of orbit. If a
patient demonstrates functional deficit, the originating nerve can
be identified in the preoperative setting [8]. In our group of
asymptomatic patients, the involved nerve was discovered upon
exploration. In two cases, the tumor was located in the
supraorbital notch and originated from the supraorbital nerve. In
two other cases, the tumor was located in the naso-orbital fossa
and originated from the supratrochlear nerve. In the last
remaining case, the tumor originated from the inferior palpebral
branch of infraorbital nerve.

Traditionally, CT has been considered as a useful diagnostic

www.e-acfs.org

tool, particularly in deficit-localizing lesions, to determine
whether a tumor is contained within the orbit or extends into pe-
riorbital tissues or paranasal sinuses [1]. Schwannomas share sim-
ilar radiographic features with cavernous hemangiomas, fibrous
histiocytomas, and hemangiopericytomas. In our series, the CT
diagnosis corresponded to final histologic diagnosis less than half
of the time (2/5, 40%).

Recently, MRI has become the method of choice for examining
patients with suspected orbital schwannomas because of its high
sensitivity, especially with the use of contrast agents. On MRI stud-
ies, orbital schwannomas are usually described as lesions produc-
ing low-intensity signal on T1-weighted images and high-intensity
signal on T2-weighted images, which can be homogeneously or
heterogeneously enhanced [9]. In our case series, MRI diagnosis was
consistent with final diagnosis in one of the two patients. In the
“incorrect” case, the MRI was read as a cavernous hemangioma.
Although we did not analyze this in our patient, Tanaka et al. [10]
reported that the contrast enhancement spread pattern during MRI
could be used to distinguish between cavernous hemangioma and
schwannoma. Those authors proposed that physicians analyze the
contrast enhancement spread pattern using dynamic MRI to
achieve improved accuracy of diagnoses.

For orbital schwannomas, the surgical goal should be to
completely excise the intact tumor at the earliest possible stage to
prevent compression of the optic nerve [11]. Schwannomas may
be successtully dissected away from the nerve of origin because of
the characteristic peripheral outpouching [1]. Incomplete excision
of the tumor can lead to recurrence or even intracranial exten-
sion. Highly cellular tumors have a greater chance of recurrence
and malignant transformation. Therefore, early treatment is es-
sential to prevent complications related to progressive growth of
the tumor [6]. In our patients, the tumors were extraconal and the
patients had presented while asymptomatic, which allowed for
successful excision without any complication.

The surgical approach should be dependent on tumor location.
A subciliary approach is the most preferred method for masses
inferior and medial to the optic nerve. This incision provides a
good operative field of view and results in excellent postoperative

cosmesis [7]. In Case 2, the mass was located in the inferior extra-
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conal orbit and was accessed via a subciliary approach. If a tumor
is present in both within and outside of the orbital cone, anterior
orbitotomy or supra-orbitotomy approaches may be useful. If a
wide operative field is necessary for sufficient dissection, lateral or
transcranial orbitotomy should also be considered [12].

Grossly, schwannomas usually have the characteristic appear-
ance of a smooth, elongated encapsulated mass. The cut tissue
surface can be a relatively homogeneous greyish-white area or ir-
regular yellow areas with cyst-like spaces. Hemorrhagic areas and
thick-walled vessels can also be found [4]. A diagnosis of schwan-
noma can be confirmed by histopathological examination. There
are two patterns of cell morphology found in schwannomas: An-
toni types A and B. The Antoni type A is characterized by closely
packed spindle cells having fusiform nuclei and eosinophilic cy-
toplasm. Schwannomas of type B pattern is characterized by hap-
hazardly distributed cells with distinct cytoplasmic margins [11].
Nuclei of type A cells palisade to create a picket fence type struc-
ture with interdigital cytoplasmic processes, forming a pattern
known as Verocay bodies [1]. Immunohistochemical analysis of
schwannoma cells show positive staining for S-100 and vimentin,
both of which are known to be present in Schwann cells. In all our
cases, tumor cells exhibited positive staining for the S-100 protein.
Staining for vimentin had not been performed.

Potential differential diagnoses for schwannomas include he-
mangioma, hemangiopericytoma, leiomyoma, fibrosarcoma,
leiomyosarcoma, fibrous histiocytoma, solitary fibrous tumor,
and meningioma [13]. At times, schwannoma presents with cystic
degeneration, which can resemble dermoid cysts, mucocele, pyo-
cele, meningoencephalocele, hematocele, epidermal inclusion
cyst, and teratoma [14]. In our study, the preoperative differential
on CT and MRI studies included epidermoid cyst, lymphoma,
neurogenic tumor, inflammatory lesion, and cavernous
hemangioma. It is difficult to diagnose schwannoma accurately
owing to the variety of presentations and similarity of the orbital
masses to other lesions.

In conclusion, orbital schwannomas are relatively rare tumors.

72

Preoperative diagnosis is difficult because of its variable presenta-
tion and location. Appropriate early assessment of orbital tumors
by CT or MRI and prompt management is warranted to prevent
the development of severe complications. Therefore, orbital
schwannomas should be considered in the differential diagnosis

of slow-growing orbital masses.
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