CASE REPORT

Trigeminal Neuralgia Due to a Small
Meckel’s Cave Epidermoid Tumor: Surgery
Using an Extradural Corridor

Sunil V. Furtado, M.S., M.Ch., D.N.B.," and Alangar S. Hegde, M.Ch., Ph.D."

ABSTRACT

Tumors at the petrous apex are associated with a variety of symptoms, which
most often involve the trigeminal nerve. The authors present a rare case of a small
epidermoid tumor in Meckel’s cave that caused medically refractory trigeminal
neuralgia. The surgical challenge associated with approaches to such lesions is
discussed. The skull base tumor was excised completely through a small temporal
craniotomy. The practicality of neuronavigation in reaching the petrous apex using a
small extradural window is presented.
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Johann Friedrich Meckel, a German anato-
mist (1724 to 1774), first described the encasement
of the trigeminal ganglion in the petrous apex
region." Meckel’s cave houses the gasserian gan-
glion along with the three divisions of the trigemi-
nal nerve. This region is closely related to the
cavernous sinus, with which it shares several dural
layers and cranial nerves. The location is a seat to
many benign and infectious lesions, which can
present with bizarre irritative and compressive cra-
nial nerve symptoms and signs. The authors discuss
a rare case of Meckel's cave epidermoid causing
trigeminal neuralgia (TN) and review literature on
various approaches to the lesion.

CASE REPORT

A 25-year-old woman presented with a 1-year
history of paroxysmal lancinating pain in the V2,
V3 distribution of the left trigeminal nerve. She was
treated with carbamazepine, amitriptyline, gaba-
pentin, and baclofen, but had no relief from neu-
ralgic symptoms.

Radiology

A magnetic resonance imaging (MRI) scan done at
our institute showed a lesion in the region of the
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Figure 1 (A) Axial T1-weighted image (WI) showing as isointense to hyperintense in left Meckel's cave (white
arrowhead). (B) Coronal T2-WI showing a hyperintense lesion. Curved arrow shows the extradural corridor to the lesion.

petrous apex, which was isointense to hyperintense
on T1-weighted image (WI), hyperintense on T2-
WI, and exhibited no contrast enhancement (Fig. 1).
It was hyperintense on fluid attenuated inversion
recovery (FLAIR) and diffusion-weighted sequen-
ces (Fig. 2).

Al

Summary of Operative Management

The tumor was approached extradurally at the
middle cranial fossa base. A lumbar cerebrospinal
fluid (CSF) drain was placed to relax the dura and

to secure its easy dissection from the middle cranial
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Figure 2 The lesion (white arrowhead) is hyperintense on (A) axial fluid attenuated inversion recovery (FLAIR) sequence

and (B) diffusion-weighted image.
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Figure 3 Operative photograph showing epidermoid tumor (A) engulfing the V3 division (B); the margins of incised dura

(C) are seen in the periphery.

fossa base. Stealth (Medtronic, Minneapolis,
USA) neuronavigation was used to localize the
lesion. The dura overlying the lesion at the petrous
apex was opened longitudinally and parallel to the
direction of the tentorium to avoid damage to the
trigeminal nerve. The tumor was seen in Meckel’s
cave and was easily separable from the gasserian

A

ganglion and V3 nerve (Fig. 3). It was excised
completely (Fig. 4).

The patient had minimal V3 hypoesthesia
postoperatively but had complete relief from TN
symptoms. At 1-year follow-up, she had no recur-
rent symptoms and was not disabled by facial
numbness.

B

Figure 4 Axial T2-weighted image shows (A) tumor before surgery and (B) postoperatively the same area after complete

tumor excision. White arrowhead points to the site of tumor.
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DISCUSSION

Tumors of Meckel’s cave account for <0.5% of all
intracranial lesions and are usually associated with
fifth nerve dysfunction.> Beck and Menezes, who
described the pathology and presentation of lesions
at Meckel’s cave, had one patient with an epider-
moid tumor in their series of 12 cases.?
Epidermoid tumors represent 0.2 to 1.3% of
all intracranial tumors.>* These tumors arise from
ectopic ectodermal cells, which are retained as
inclusion cysts at the time of closure of the neural
grooves or pharyngeal arches. There are 23 reported
cases of Meckel’s cave epidermoid tumors in in-
dexed literature. Out of these, only three previous
cases had presented with TN.*® This contrasts
with cerebellopontine angle epidermoids, which
are reported in 0.2 to 5.5% of patients with TN.”
The incidence of TN is reported to be 4.3
per 100,000 people.8 Trigeminal neuropathy may
involve the entire course of the nerve, from brain-
stem nuclei to peripheral branches. Cirak et al
divided the nerve into 4 divisions viz, extracranial,
cavernous sinus, Meckel’s cave and brainstem, to
simplify the differential diagnosis.8 Trigeminal
neuropathy arising within Meckel’s cave and cav-
ernous sinus is due to meningiomas, trigeminal
schwannomas, epidermoid cysts, metastases, amy-
loid deposits, pituitary adenomas, and vascular

pathologies such as dural arteriovenous fistula,
cavernomas, and aneurysms.®'® Our case was
refractory to treatment with a combination of
membrane-stabilizing drugs.

Epidermoid tumors are known to creep
around or engulf intracranial structures. Cranial
nerve deficits are thought to arise from resultant
ischemia." In addition, leakage of tumor content is
known to induce inflammation. Surprisingly, very
few patients present with irritative symptoms, but
more often report cranial nerve palsies or compres-
sive symptoms.> On computed tomography (CT)
scans, they are characteristically hypodense, non-
enhancing lesions that resemble arachnoid cysts.™
There is a possibility that small epidermoid tumors
may be overlooked on CT studies.

Surgery

The petrous apex forms the extradural part of the
petroclinoid region and provides a unique window
to access lesions in this area.!®> Meckel’s cave lies in
the posteromedial region of the middle cranial
fossa and contains the gasserian ganglion and the
subarachnoid trigeminal cistern.>>!* We used neu-
ronavigation to access the small lesion, using an
infratemporal extradural approach at the skull base
to minimize damage to surrounding meningovenous

Table 1 Summary of Various Approaches Described for Meckel’s Cave Epidermoid Tumor

Author Site of Lesion Symptoms

Approach Outcome

Beck and Menezes? Left Meckel's cave

Miyazawa et al® Left Meckel's cave

Ohta H et al'
Nadkarni et al*

Present case Left Meckel's cave TN

V, VIII involvement and
partial VIl nerve palsy

V and VI nerve palsy

Right Meckel's cave Il and V nerve palsy

Right Meckel's cave Facial numbness, tingling Subtemporal interdural

Temporal craniotomy
& subtemporal
intradural approach

Residual V, VIII
nerve symptoms

Subtemporal intradural Reduced facial numbness
approach & resection
using TSER

Orbitozygomatic approach

and diplopia

Improvement in Il
and V nerve symptoms
Relief from trigeminal
sensory symptoms
Relief from TN, but
minimal V3 numbness

Subtemporal extradural
approach to petrous apex
using neuronavigation

TSER, trigeminal sensory-evoked response; TN, trigeminal neuralgia.
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and neural structures. Magnetic resonance images
were used for neuronavigation, with seven fiducials
placed around the area of interest centered at the
petrous apex. Although the drainage of CSF would
change MRI coordinates of the lesion, bony land-
marks at the petrous apex provide a reasonable guide
to the lesion.

Proper orientation to the dural lining of
cavernous sinus and venous structures at the petrous
apex is required to protect the carotid artery, cranial
nerves, and petrosal sinus.

Approaches to Meckel’s Cave

The various approaches to Meckel’s cave epider-
moid tumors are summarized in Table 1. Nadkarni,
who used an infratemporal interdural approach,
mentions that tumor dissection from neural struc-
tures was not possible due to adhesions.* Miyazawa,
who has reviewed literature on Meckel’s cave epi-
dermoids, advocated using trigeminal sensory-
evoked response to limit neural injury.3 Large
lesions can also be approached using a subtemporal
intradural alpprozlch.2 Ohta used an orbitozygomatic
approach for a large tumor causing oculomotor
palsy and facial hypesthesia. However, the capsule
was not excised to protect neurovascular structures

in the cavernous sinus.™

CONCLUSIONS

Magnetic resonance imaging should be routinely
performed in case of refractory TN, to identify a
compressive pathology. This can be beneficial, espe-
cially when microvascular decompression through
the posterior fossa is contemplated for such cases.
Small tumors at the middle fossa base can be excised

with image guidance with reasonable accuracy using
a small extradural surgical window.
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