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INTRODUCTION

Schwannomas are tumors arising from the
Schwann cells of the neural sheath of motor
and sensory nerves. They are seen in all cra-
nial nerves except optic and olfactory. They
are also called neurilemmomas, neurino-
mas, and perineural fibroblastomas (7).
They arise focally from the sheath of the
nerve fascicle and present as well-defined
eccentrically placed masses. This allows
their dissection from the underlying neural
bundle (7). Three clinical settings can be
distinguished: localized schwannomas, in
association with neurofibromas (as a part of
Von Recklinghausen syndrome), or as
schwannomatosis. Schwannomas occur in
any age group and there is no sex prefer-
ence. They are seen predominantly in the
VIII cranial nerve. When occurring in ex-
tracranial locations, they commonly involve
the head and the neck (g), the tongue (4),
the nasopharynx and the parapharyngeal
space (10), and the brachial plexus (16). Lit-
erature mentions schwannomas in the gas-
trointestinal tract (20, 22), the psoas mus-
cle (11, 21), and occasionally the external
genitalia (14).

Abducens schwannomas are rare tu-
mors, representing less than 1% of all intra-

BACKGROUND: Schwannomas of the abducens nerve are extremely rare
tumors. The tumor may be located within the cavernous sinus or more often at the
prepontine region. However, literature research has identified only one case of
isolated schwannoma of the orbit, arising from the terminal branches of the
abducens nerve to the lateral rectus muscle. This is only the second report of an
abducens nerve schwannoma located entirely intraconal.

CASE DESCRIPTION: We report a case of an intraorbital abducens nerve
schwannoma in a 42-year-old man with no signs of neurofibromatosis. The lesion
resulted in progressive diplopia and focal abducens palsy. The clinical, radio-
logic, and pathologic features are presented.

RESULTS: We point the particular aspects and discuss the possible treatments
and approaches to preserve nerve function.

CONCLUSIONS: Being a benign lesion, one of the goals has always been total
removal. The knowledge of the correct anatomic features made us believe that
the VI nerve function could be preserved. Our case is the first example of a total
removal with eye abduction preserved. Because of that, we believe that it is
reasonable to aim for these goals in future cases.

cranial schwannomas and about 13% of ocul-
omotor nerve schwannomas, as reported in
the literature (19). Patients present with VI
nerve paresis. Clinical features and neurora-
diologic imagery are frequently insufficient to
reach an accurate preoperative diagnosis.

Schwannomas can show a variety of de-
generative changes, such as cyst formation,
calcification, hemorrhage, and hyaliniza-
tion (5). Tumors that have undergone cystic
degeneration (presumably because they
have outgrown their blood supply) are

Figure 1. Preoperative image showing left VI nerve palsy and proptosis.
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Figure 2. (A) Preoperative axial T;-weighted magnetic resonance imaging (MRI) showing smooth contours and oval shape of the
isointense lesion, and medial displacement of the intraconal portion of the optic nerve without enhancement or narrowing. (B)
Preoperative axial T,-weighted MRI showing a two-density cystic lesion with a fluid—fluid level. (C) Preoperative axial T;-
weighted MRI showing the same lesion with homogeneous ring-shaped gadolinium enhancement.

sometimes capable of relatively rapid ex-
pansion because of enlargement of their
cystic component (18).

Intraorbital schwannomas may arise
from different nerves, but sometimes it may
be difficult to identify their true origin (3).
Housepian et al. (12) were probably the first
to hypothesize that these schwannomas
most frequently originate from the nasocil-
iary nerve. Other investigators (6) followed
the same idea, although anatomic or clini-
cal reports supporting such hypothesis are
difficult to find in the main literature.

We report a case of a cystic schwannoma
of the orbit, arising from the terminal
branches of the abducens nerve to the lat-
eral rectus muscle. Literature research has
identified only one other abducens nerve
schwannomas of the orbit, described by
Irace etal. (13).

CASE REPORT

A 42-year-old man was admitted to our
outpatient’s clinic with a 1-year history of
progressive visual loss, diplopia, and
painful proptosis on the left eye. No stig-
mata of neurofibromatosis type 1 or 2 was
identified.

On ophthalmologic examination, the pa-
tient had a 70% decrease in left eye visual
acuity, using the Snellen chart eye examina-
tion. On physical examination, a left eye
proptosis was clearly identified and a left VI
nerve palsy was the cause of the diplopia
(Figure 1). No other neurological abnor-
malities were found.

Preoperative diagnosis of a benign in-
traorbital neoplasm was made by means of
magnetic resonance imaging (MRI) scans
(Figure 2).
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Figure 3. (A) Photomicrograph showing a typical histology of a schwannoma. Alternating hypercellular
(Antoni A) and hypocellular areas (Antoni B) are identified (hematoxylin and eosin, X400). (B) The
tumor cells show a diffuse nuclear positivity for S100 protein (x40).
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At this point we decided for a left lateral
orbitotomy to perform an intraconal ap-
proach to the tumor. The lesion originated
from the VI nerve terminal branches and
attained a large size by splitting and dis-
placing both lateral rectus muscle and nerve
fibers. The surrounding structures were me-
ticulous identified and gently detached from
the tumor, namely the optic nerve. A firm,
capsulated lesion was en bloc excised. The
integrity of the majority of VI nerve fibers was
confirmed at the end of the procedure.

Histopathologic examination of the
specimen confirmed a cystic schwannoma
(Figure 3).

At the immediate postoperative period,
one could still see the left proptosis and VI
nerve palsy.

At 6 months follow-up after surgery, the
patient had no complaints of diplopia or
proptosis and there was no detectable VI
nerve paresis (Figure 4). An MRI was per-
formed (Figure 5) at this time.

DISCUSSION

Ancient schwannoma is a rare variant,
which was first described by Ackerman and
Taylor in 1951 (1), and predominantly con-
sists of Antoni B tissue. This is character-
ized by degenerative changes such as cyst
formation, calcification, hemorrhage, fi-
brosis, and cytologic atypia. It is typically
asymptomatic and difficult to diagnose in
the absence of clinical symptoms. Symp-
toms are usually due to its pressure on nerve
roots or adjacent organs.
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Figure 4. Postoperative image at 6 months with no ocular nerve palsies.

Cystic degenerations are rarely reported
in schwannomas of the orbital region, ol-
factory groove, tentorial hiatus, posterior
cavernous sinus, presacral region, maxil-
lary region, and intraspinal and intraven-
tricular locations. They are also observed in
schwannomas arising from the vestibular
or vagal nerve, jugular foramen, and tho-
racic neurilemmomas (1).

Tumor necrosis, thrombosis of the ves-
sels with resultant necrosis plus hemor-
rhage or tumor neovascularity have been
described as possible mechanisms of hem-
orrhage in the schwannoma. Blood in these
cases often does not clot and forms a layer,
depending on the viscosity and protein-
aceous content of the cyst fluid. This often
results in the formation of fluid—fluid levels.
The Antoni B portion of the schwannoma
can undergo degeneration to form cystic ar-

eas that can progress to become large cysts
(23). To our knowledge this is the first case
being described as an intraorbital cystic
schwannoma of the abducens nerve.

The lateral orbital approach was first
proposed by Kronlein in 1889 (17), and it
was later modified by Berke (2). The lat-
eral orbitotomy is useful for retrobulbar
lesions, and it can be extended for more
posterior lesions. The procedure involves
temporary removal of the lateral wall of
the orbit to gain access to the entire lacri-
mal gland and lateral, superolateral, and
inferolateral tumors. Examples of lesions
suited to this approach include pleomor-
phicadenomas and some cavernous hem-
angiomas. In our patient, the lateral orbi-
totomy was the most suitable approach,
and we were able to perform complete
removal of the tumor.

As described by Erdogmus et al. (8),
when performing intraorbital surgery,
anatomic knowledge of the innervation of
the extraocular muscles allows one to
minimize damage to neural structures. In
particular, when approaching the supero-
lateral compartment of the orbit through
alateral orbitotomy, the knowledge of the
course and branching of the abducens
nerve is required. This cranial nerve runs
on the medial surface of the lateral rectus
muscle, and these investigators report
that the area nervosa of the nerve mea-
sures 3.55 mm on the right and 3.43 mm
on the left. They identify this area in the
middle third of the muscle. In our case,
this knowledge was essential to preserve
nerve integrity and function.

Based on the work of Erdogmus et al.
(8), Irace et al. (13) proposed that the en-
try point of nerve fibers in the muscle
(e.g., area nervosa or myoneural junction)
(15) is the zone where intraorbital
schwannomas truly arise. Similar to the
description by Irace etal. (13), in our case,
we were able to demonstrate, preopera-
tively by MRI (Figure 2) and intraopera-
tively by identifying the area of attach-
ment of the tumor, the origin of the
schwannoma from the abducens nerve.

We summarize the main features by com-
paring our case with the one described by
Irace et al. (13) (Table 1).

CONCLUSIONS

Although Housepian et al. (12) hypothe-
sized that these schwannomas most fre-
quently originate from the nasociliary
nerve, the case presented by Irace et al. (13)

Figure 5. (A) Postoperative coronal T,-weighted magnetic resonance imaging (MRI). (B) Postoperative axial T,-weighted MRI. (C)
Postoperative axial T,-weighted MRI with gadolinium, showing complete tumor removal.
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Table 1. Patients with Intraorbital Abducens Nerve Schwannoma

Case Author Age/Sex

Clinical Presentation

Tumor
Size (cm)

Tumor Type

1 lrace et al., 2008 (13)

2 Present case

55/M  Abducens nerve palsy; painless proptosis ?

42/M  Abducens nerve palsy; painful proptosis 2.2

Solid schwannoma Lateral orbitotomy

Cystic schwannoma Lateral orbitotomy

Surgical Extent of VI Nerve Function

Approach  Resection (late follow-up)
Total Partial recovery
Total Total recovery

shed a light over the true origin of this tu-
mor. Our case confirmed that the true ori-
gin of this tumor is actually the VI nerve,
most precisely at the point where it meets
the lateral rectus muscle. The knowledge of
these anatomic features was the key for a
total removal with preservation of the VI
nerve function (first case in literature).

In line with these results, we are now able
to affirm that the total removal of this tumor
is possible, as well as nerve function preser-
vation.
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