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Abstract

A 41-year-old female underwent complete resection of a left petroclival meningioma via an anterior
transpetrosal approach, during which the greater superficial petrosal nerve was divided. On the 14th
day after the operation, she first noticed leakage of clear fluid from her right nostril whenever the am-
bient room temperature rose. This pseudo-cerebrospinal fluid rhinorrhea may have developed because
of parasympathetic hypersensitivity due to division of the greater superficial petrosal nerve.
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Introduction

Pseudo-cerebrospinal fluid (CSF) rhinorrhea is a
postoperative complication occurring after skull
base surgery, which was first described under this
term by Cusimano and Sekhar in 1994.Y This com-
plication occurs after surgery of the cranial base
which usually involves dissection or removal of the
petrous or cavernous carotid artery, the greater
superficial petrosal nerve, and the pericarotid sym-
pathetic plexus.

We present a case of this complication which de-
veloped after removal of tentorial meningioma via
the transpetrosal approach.

Case Report

A 41-year-old female developed dysesthesia of the
right side of the face and consulted our hospital in
August 1994. Neurological examination on admis-
sion revealed dysesthesia of the right ophthalmic di-
vision of the right trigeminal nerve. Magnetic
resonance (MR) imaging disclosed a solid mass of
the right petrous apex, extending to the posterior
part of the ipsilateral cavernous sinus (Fig. 1).
Anterior petrosectomy was performed through a
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Fig. 1 T,-weighted magnetic resonance images,
without (left) and with (right) gadolinium-
diethylenetriaminepenta-acetic acid, reveal-
ing a homogeneously enhanced lesion in the
right petrous apex, extending to the caver-
nous sinus.

subtemporal craniotomy, and a petroclival-caver-
nous sinus meningioma was totally removed. Dur-
ing petrosectomy, the greater superficial petrosal
nerve was sacrificed to prevent injury to the facial
nerve. The petrous internal carotid artery was only
identified without exposure, and the eustachian tube
was not injured.

After the operation, she developed temporary
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T,-weighted
resonance image showing no fluid in the
middle ear.

Fig. 2 Postoperative magnetic

anesthesia of the ophthalmic and maxillary divi-
sions of the right trigeminal nerve and absent ip-
silateral lacrimation. Two weeks later, she also
suffered leakage of a clear fluid from her right nos-
tril during exercise and whenever the ambient room
temperature rose. This phenomenon was evidently
most apparent in the bathroom. Tests of this fluid
for CSF such as glucose-oxidase test paper were
negative. Valsalva maneuver did not exacerbate the
fluid leakage. Microscopic examination of the ear
by a otolaryngologist revealed no fluid in the middle
ear and postoperative MR imaging showed no fluid
in the middle ear (Fig. 2).

Discussion

The nasal gland and its innervation are illustrated in
Fig. 3. The maxillary division of the trigeminal nerve
regulates vasodilation and the increase of mucus
secretion, and these functions are innervated by the
parasympathetic nervous system via the greater su-
perficial petrosal nerve. In contrast, vasoconstric-
tion and the suppression of mucus secretion are in-
nervated by the sympathetic nervous system.?* The
most likely pathophysiological explanation for pseu-
do-CSF rhinorrhea is related to the parasympathetic
status after surgical interruption of the sympathetic
innervation during skull base surgery.” However,
how this complication develops despite sectioning
of the greater superficial petrosal nerve remains
unknown. Reinnervation of the nasal mucosa
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Fig. 3 Nasal gland and its innervation. ECA: ex-
ternal carotid artery, GSPN: greater superfi-
cial petrosal nerve, ICA: internal carotid ar-
tery, N: nerve.

without concomitant sympathetic reinnervation oc-
curs, and there are the presence of other pathways
that extend parasympathetic fibers to the nasal
mucosa.!

The nasal hypersecretion in our patient had the
character of pseudo-CSF rhinorrhea. The ipsilateral
greater superficial petrosal nerve had been
sacrificed and the disturbance of the trigeminal
nerve function was obvious. However, no operative
procedure affecting the sympathetic nervous system
was performed. Pathophysiological sectioning of
the greater superficial petrosal nerve seems to cause
vasoconstriction and the suppression of mucus
secretion. Based on .our observations, we con-
sider that parasympathetic and postganglionic
hypersensitivity related to the pterygopalatine gan-
glion or the maxillary division of the trigeminal
nerve may occur and cause imbalance of the auto-
nomic nervous system of the nasal gland regulation
after sacrifice of the greater superficial petrosal
nerve, thus causing this pseudo-CSF rhinorrhea. The
true pathophysiology and appropriate treatment of
pseudo-CSF rhinorrhea developing as a complica-
tion after skull base surgery is still unclear, and fur-
ther investigations are required
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