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Background: Trochlear nerve schwannoma is a very rare tumor encountered especially in patients without
type 2 neurofibromatosis (NF2). Most of the time, this tumor is diagnosed intraoperatively. We describe a rare
case of trochlear nerve schwannoma.
Clinical Presentation: A 63-year-oldmale presentedwith generalized headache from 8 months earlier, without
nausea and vomiting. The headache had worsened during the last months. Clinically, he suffered from
transient diplopia. Magnetic resonance imaging (MRI) demonstrated a mass in the left ambient and
interpeduncular cisterns that was compressing the midbrain and upper pons. The preoperative impression
was of trigeminal schwannoma. However, intraoperatively, the tumor originated in the trochlear nerve. The
mass was removed entirely via left suboccipital retrosigmoid approach. The histopathology diagnosis

confirmed schwannoma. The patient's diplopia did not improve postoperatively.
Conclusion: Trochlear nerve schwannoma is a rare type of schwannoma and in almost all of the cases is
diagnosed intraoperatively. There are three types of trochlear nerve schwannoma according to the
classification proposed for trigeminal schwannoma: cisternal type—confined to the precavernous segment
of the trochlear nerve; cistocavernous type—invading the cavernous sinus and the retroclival and
retropetrosal cistern; cavernous type—located in the middle cranial fossa on the cavernous or paracavernous
segment of the fourth cranial nerves, with or without cavernous sinus invasion. The cisternal type was the
most common type encountered in previous studies. The clinical signs and symptoms of trochlear nerve
schwannoma are similar to the trigeminal schwannoma and should be considered in the differential diagnosis
of trigeminal schwannoma.
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Intracranial schwannomas account for 8% of all intracranial tumors
and most frequently arise from the vestibular nerve of the trigeminal
nerve [1]. Intracranial schwannomas originate in a number of mixed
cranial nerves and rarely originate from pure motor nerves, such as
the trochlear nerve, especially in the absence of neurofibromatosis
type 2 (NF2) [1–3]. Trochlear nerve schwannoma does not always
present with trochlear nerve palsy and therefore, preoperative
diagnosis based on neuroimaging finding is difficult [1]. We describe
a rare case of trochlear nerve schwannoma that was diagnosed by
surgical and histological findings.
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Material and methods

Case presentation

A 63-year-old male presented with non-positional non-pulsatile
headache for 8 months in duration, without nausea and vomiting. The
headache had worsened recently and was refractory to common
medications. Also, he suffered from transient diplopia. He had never
experienced any facial pain or facial palsy. Eye movement was intact
symmetrically and other cranial nerves examinations were unre-
markable. Brain computed tomography (CT) revealed a round
hypo-density in the left ambient cistern, with compression of the
brain stem (Fig. 1A). Magnetic resonance imaging (MRI) demonstrat-
ed a cystic mass in the left ambient cistern, with extension to
interpeduncular cistern, which was is intense to hypo-intense on
T1-weighted (Fig. 1B) images and is intense to hyper intense on
T2-weighted images (Fig. 1C, D). A heterogeneous enhancement was
observed after administration of gadolinium (Fig. 2).

The patient underwent surgery via left sub-occipital retro-sigmoid
approach (Fig. 3), in lateral position with neuromonitoring assistance
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. Brain CT scan reveals a round hypodensity in the left ambient cistern in compression to the brain stem (A), which is isointense to hypointense on T1-weighted MRI (B), and
isointense to hyperintense on T2-weighted MRI (C, D).
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of the 5th and 7th cranial nerves. This approach was selected because
of the extension of the tumor to cerebellopontine angle. During
surgery, the tumor was dissected from the surrounding structures and
after observation of trigeminal nerve, the surgeons noted that the
Fig. 2. The T2-weighted MRI (right) demonstrated a cystic lesion in the
tumor was superior to the trigeminal nerve and had no adhesion to it.
The tumor was partially resected and after the dissection of the
tentorium, the trochlear nerve continued to the residual tumor. Gross
total mass removal was achieved, together with the trochlear nerve
left side of the midbrain with heterogeneous enhancement (left).

Image of Fig. 2


Fig. 3. View of the retrosigmoid suboccipital approach. C: cerebellum, S: sigmoid sinus, T transverse sinus, ZA: zygomatic arch.
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(Fig. 4A, B). Because of the manipulation of the trochlear nerve during
surgery in addition to probable injury to the nerve with postoperative
interventions such as gamma knife and their potential hazardous to
the trochlear nerve, we decided to sacrifice trochlear nerve to gain
total resection and prevent further recurrence and using ophthalmic
corrective surgery to repair the deficit. The histological examination
established the diagnosis of schwannoma. After surgery, the headache
improved. Unfortunately, diplopia persisted because of trochlear
nerve palsy. Follow-upMRI demonstrated total resection of the tumor
without any residue (Fig. 5). The patient was referred to an orbital
surgeon for corrective surgery.
Discussion

The trochlear nerve schwannoma is a very rare tumor. Only 31 cases
were reported in the literature so far [1–15]. The first casewas reported
in 1976 byKings and associates [18]. Preoperative diagnosis of trochlear
schwannoma is very difficult and the origin of the tumor is identified by
surgical findings (Table 1). Of all cases up to now, 22 cases were
diagnosed after intraoperative findings, including our case.

Trochlear nerve schwannoma is of three types, according to the
classification proposed for trigeminal schwannoma. The cisternal type is
confined to the precavernous segment of the trochlear nerve. The
cistocavernous type invades the cavernous sinus and retroclival and
retropetrosal cistern, whereas the cavernous type is located in the
middle cranial fossa on the cavernous or paracavernous segment of the
fourth cranial nerves, with or without cavernous sinus invasion. The
cisternal type was the most common type in the previous cases [1].
Fig. 4. (A) Intraoperative view of the trigeminal nerve and position of the tumor. (B) After res
adhered to the trochlear nerve.
The most MRI findings compatible with trochlear schwannoma
consist of an isointense mass in both T1 and T2 weighted images, with
avid enhancement after gadolinium injection [1,6,7]. The most
frequent location for trochlear nerve schwannoma is the ambient or
cerebropointine cistern [1,12].

According to the literature review of Kohma et al. [1], the
characteristic symptoms of trochlear schwannoma are represented
by diplopia, hemiparesis and cerebellar signs, such as ataxia,
dysmetria and nystagmus. Trochlear nerve palsy was detected only
in less than half of the cases [1] and absence of diplopia in several
cases could be explained by a gradual compensation by other
extraocular muscles for the loss of the superior oblique nerve function
[3]. Hemiparesis is more common in the trochlear schwannoma rather
than the trigeminal schwannoma [1].

Trochlear schwannomas are usually located beneath the edge of
the tentorium, and therefore they may extend to the interpeduncular
cistern, in contrast to trigeminal schwannoma, and cause motor
dysfunction due to cerebral peduncles compression [1,11].

Regarding the location of tumor and imaging findings, trigeminal
schwannoma, epidermoid cyst, ependymoma and intrinsic brain
tumors, represent the differential diagnoses of trochlear schwannoma
[1,2,6–11,14].

The cisternal type was the most common type of trochlear
schwannoma, while the sub-temporal approach was the most common
approach that has been used [1]. The posterior transpetrosal approach is
another approach thatmay be used, as it provides awide exposure of the
cerebellopontine angle, ambient cistern and the identification of the
involved cranial nerves, while the major drawback is that it requires
complicated skull base surgery [1,16].
ection of the infratentorial part of the tumor and dissection of tentorium, the tumor was

Image of Fig. 3
Image of Fig. 4


Fig. 5. T1-weighted MRI before (A) and after gadolinium injection (B) one month after surgery.
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We operate the trochlear schwannoma via retro-sigmoid sub-
occipital approach because of tumor extension to the left cerebello-
pontine angle. Abe et al. [6] and Mauice-Williams [17] also used this
approach.

There was only one case in which the trochlear nerve function
improved postoperatively after 2 years of follow-up [5]. Fourteen cases
presented with diplopia before operation whereas 12 cases developed
diplopia after surgery. Our case had diplopia before surgery that did not
improved significantly after surgery [1].
Conclusion

Trochlear nerve schwannoma is a rare type of schwannoma and in
almost all of the cases is diagnosed intraoperatively. There are three types
of trochlear nerve schwannoma according to the classification proposed
for trigeminal schwannoma: cisternal type—confined to the precavernous
segment of the trochlear nerve; cistocavernous type—invading the
cavernous sinus and the retroclival and retropetrosal cistern; cavernous
type—located in the middle cranial fossa on the cavernous or para-
cavernous segmentof the fourthcranial nerves,withorwithout cavernous
sinus invasion. Thecisternal typewas themost commontypeencountered
in previous studies. The clinical signs and symptoms of trochlear nerve
schwannoma are similar to the trigeminal schwannoma and should be
considered in the differential diagnosis of trigeminal schwannoma.

The trochlear nerve schwannoma should be considered in all cases of
brain stemtumors thathavediplopiawithout significant facial paresthesia
or palsy, especially those tumors which extend to the ambient or
interpeduncular cisterns. Regarding the similarity of imaging findings in
trochlear and trigeminal schwannoma, history, physical examination and
Table 1
Summary of 31 surgical cases of trochlear schwannoma according to type and surgical
approach.

Regions of tumors (type)
Cisternal 28 (91%)
Cisternocavernous 2 (6%)
Cavernous 1 (3%)

Surgical approach
Subtemporal transtentorial 18
Lateral suboccipital 2
Petrosal 4
Pterional 5
Other 2
intraoperative findings remain our trustworthy instruments for distin-
guishing between trochlear and trigeminal schwannomas.
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