Letters to the Editor

Anatomic location and
route of extension of
the trigeminal nerve
schwannomas

Sir,

Chowdhury et al.in their retrospective study highlighted
the complex developmental pattern of the trigeminal
nerve (TN) schwannomas and Ghosh et al.?in their
interesting case report pointed out their extracranial
extension into the orbit. The current letter focuses on the
value of knowledge of the exact anatomic location and
route of extension of these rare benign intracranial tumors.

The TN schwannomas most commonly arise from
the gasserian ganglion within the Meckel cave
[Figures 2 and 1b] but may also originate more
proximally from the nerve root or more distally
from one of the three post-ganglionic TN branches
[Figures 1c and f]. The ophthalmic nerve (V,) is more
commonly affected compared to the maxillary (V,) or
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the mandibular nerve (V). The small parasympathetic
fibers from the sphenopalatine ganglion may be an
alternative pathway of the autonomic system for the
tumor extension.®! Schwannomas of the motor division
are very rare and their existence is correlated with
neurofibromatosis.!

Schwannomas of the TN may predominantly be located
in a single cranial fossa (middle or posterior) or may
be extended in multiple compartments of the skull.
Their development and extracranial expansion occupy
several pathways, such as the subdural (cerebellopontine
angle) and the intradural space (lateral cavernous sinus
wall and Meckel cave), the epidural area, the orbit
(through optic canal and superior orbital fissure), the
pterygopalatine (through foramen rotundum) and the
infratemporal fossa (through foramen ovale) [Figure 1e],
the nasal cavity, the maxillary sinus! and rarely the deep
parapharyngeal space.”! Occasionally, schwannomas
reach enormous dimensions resulting in complex clinical
manifestations.

Clinical features vary according to the anatomical site

of origin, the direction and extent of tumor growth.
Numbness, paresthesia or hypoesthesia in one or more
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Figure 1: (a and b) A large sensory root (TR) enters the brainstem at the pons. The adjacent cranial nerves are also depicted in a lateral right view
of a formalin fixed specimen, 1V-trochlear nerve, VI-abducens nerve, VllI-facial nerve and Vlll-vestibulocochlear nerve. (c) Immediately adjacent
to the sensory root, a smaller motor root. (d) Sites of location of the trigeminal nerve (TN) schwannomas and their extension, A (green)—middle
cranial fossa, B (blue)—cerebellopontine angle, C (red)—middle and posterior cranial fossae, D (yellow)—extracranial extension. (e and f) The
three divisions of TN: The ophthalmic nerve (V1) (superior orbital fissure—SOF), the maxillary nerve (V2) (foramen rotundum—FR) and the
mandibular nerve (V3) (foramen ovale—FO) converge on the trigeminal (gasserian) ganglion located within Meckel cave. ON = optic nerve,
FN = facial nerve, VCN = vestibulocochlear nerve, Ill = occulomotor nerve, ICA = internal carotid artery
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Figure 2: The emersion of the trigeminal nerve (TN) at the pons
(right anterior aspect)

branches is frequently encountered, while anesthesia of
the entire nerve raises the suspicion of malignancy. Typical
neuralgic pain or atypical facial pain®® and a decreased
or absent corneal reflex are also reported. The constant
pain is associated with middle cranial fossa lesions
due to the relative fixed location of the ganglion in the
trigeminal impression of petrous bone, while intermittent
pain is associated with posterior fossa tumors due to the
compression of the relatively mobile TN roots. Moreover,
the decreased motor function appeared as weakness
of the masseter, temporalis and pterygoid muscles.
In sporadic cases, the TN schwannomas may present
with sudden onset of headache due to intratumoral
or subarachnoid hemorrhage. Their extension into the
cavernous sinus may result in diplopia, and further
expansion into the orbital apex may cause exophthalmos
and visual disturbances. The direct compression or
traction on geniculate ganglion and vestibulocochlear
nerve may cause facial nerve dysfunction and hearing
loss, respectively. Focal seizures, cerebellar and lower
cranial nerve signs, pathological laughter associated
with compression of the medial part of the temporal
lobe or the brainstem and signs of increased intracranial
pressure are also mentioned.™

Various skull base approaches and microsurgical
techniques were planned for the complete resection of the
tumors depending on their size and location [Figure 1d]
with the aim to preserve the TN function. Neurosurgeons
select the appropriate approach based on their ability.!"
Patients with recurrent tumors and previously irradiated
due to the existent fibrosis are treated leaving a small
residual tumor attached to the brainstem and the
surrounding vital structures due to the risk of traction

injury and perforation damage.[”? Recent advances in
neuroimaging allow the exact visualization of the tumor
size, location and extension pattern. The bone infiltration,
the erosion of adjacent bony structures, the enlargement
of foramina and the atrophy of the ipsilateral masseter
and pterygoid muscles are well demonstrated on
computed tomography.® Thus, we estimate that the
meticulous knowledge of the anatomy of the TN area
is crucial for the early diagnosis of the lesion to prevent
instances of morbidity and mortality and plan the
total surgical resection minimizing brain exposure and
avoiding surgical complications.
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