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Delayed Spontaneous Cerebrospinal Leak through Clival
Recess: Emphasis on Technique of Repair
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ABSTRACT
Objective: To report a rare case of delayed spontaneous
cerebrospinal fluid (CSF) leak through clival region in the
sphenoid sinus.
Case report: A 35-year-old female presented to our outdoor
clinic with watery right nasal discharge for past 2 months, which
increased on bending forward. Her medical history, general
physical and neurological examinations were unremarkable.
High-resolution computed tomographic scan and magnetic
resonance cisternography were performed and suggestive of
defect in right cribriform plate and right sphenoid sinus. Endoscopic repair was done but same symptoms occurred after
1 month. Repeat magnetic resonance imaging showed fistula
in the lateral wall of right sphenoid sinus. Revision endoscopic
transnasal CSF rhinorrhea repair was done. Lumbar subarachnoid drain was left in place for 5 days. No recurrence was noted
at 12-week follow-up.
Conclusion: Endoscopic transnasal approach is the best
modality of treatment for midline skull base defects. Delayed
leaks can present from previously weak areas and all the doubtful areas must be examined during surgery.
Keywords: Clival recess, Endoscopic repair, Spontaneous
cerebrospinal fluid leak.
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INTRODUCTION
Idiopathic spontaneous cerebrospinal fluid (CSF) leak
occurs without any identifiable cause.1,2 These patients
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usually present with clinical feature and imaging characteristic of raised intracranial pressure like empty sella
syndrome (80%),3,4 arachnoid pits (63%), and a thinned
skull base. Multiple skull base defects are seen on computed tomography (CT) of 31% patients.5 Generally, spontaneous CSF leak patients are middle-aged fatty women.6
Spontaneous CSF rhinorrhea can occur at cribriform plate,
ethmoid sinus, frontal, and sphenoid sinus. However,
primary spontaneous CSF leak from clival defect is
extremely rare. Here, we describe a case of spontaneous
CSF rhinorrhea through clival region defect, which was
repaired using endoscopic endonasal transsphenoidal
technique. The aim of this study is to discuss the etiology
of the defect at this very rare location.

CASE REPORT
A 35-year-old female presented to our outdoor clinic
with watery discharge from the right nostril for past
2 months, which increased on bending forward. Her
medical history was unremarkable. Her general physical and neurological examinations were unremarkable.
The glucose concentration of the fluid was compatible
with CSF. There was no evidence of trauma or increased
intracranial pressure. Ophthalmological examinations
ruled out papilledema and field defect.
Standard high-resolution CT scan (Figs 1A to E) was
performed, which revealed the defect in right cribriform plate and soft tissue density in right lateral recess
of sphenoid sinus. Magnetic resonance cisternography
showed T2 hyperintense signal in right cribriform plate
and right sphenoid sinus (Figs 2A and B ). No evidence
of benign intracranial hypertension was seen. On endoscopic transnasal approach, the defect was found in right
cribriform plate with active and profuse CSF leakage. It
was closed with fat, fascia, rotated middle turbinate, and
glue. Examination of sphenoid revealed collected CSF
but no active leak or defect was visible even on Valsalva
maneuver. Pack was removed on 5th day. Immediate
postoperative period was uneventful.
The same symptoms recurred after 1 month. Repeat
magnetic resonance imaging (MRI) showed fistula in the
lateral wall of right sphenoid sinus (Fig. 2C). A revision
endoscopic transnasal CSF rhinorrhea repair was done.
Previous repair site did not show any leak. Sphenoid
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Figs 1A to E: (A) Coronal section of CT of nose and paranasal
sinuses showing a soft tissue density through right cribriform plate;
(B) T2-weighted MRI, coronal cut suggestive of CSF egressing
through right cribriform plate; (C) T2-weighted MRI, coronal cut at
the level of sphenoid sinus showing hyperintense right sphenoid
sinus; (D) T2-weighted MRI, sagittal section showing a hyperintense
shadow in the sphenoid sinus, with a communication with prepontine
subarachnoid space; and (E) endoscopic picture of the clival recess
of sphenoid sinus, showing multiple areas permitting CSF leakage.
An arachnoid outpouching can also be seen

sinus was filled with CSF. After stripping the mucosa
from posterior wall, a high pressure leak was observed
through multiple sites and a small arachnoid outpouching on posterior wall of sphenoid sinus in the region of
clivus (Fig. 2A).
Initial attempts of plugging with fat failed, due to high
CSF pressure. So, lumbar drain was put and multiple
defects plugged with fat. It was reinforced with muscle,
fascia, rotated septomucosal flap, and fibrin glue. Lumbar
subarachnoid drain was left in place for 5 days. Pack was
kept for 5 days and the patient was discharged on 7th day.
Check endoscopy at 12 weeks showed a healed posterior
wall of the sphenoid (Fig. 2B).

DISCUSSION
Spontaneous CSF leak comprises approximately 3% of
all CSF leaks. The nontraumatic normal pressure variety
is even rare.7 O’Connell8 subdivided spontaneous CSF
leak into: Primary spontaneous, when there is no cause
and secondary spontaneous, when a cause can be found.
Tumors and hydrocephalus are important causes of secondary spontaneous leak. However, Ommaya9 believed
that all spontaneous CSF leak should have a cause. He
subdivided it into two categories: “High pressure,”
usually caused by tumors and hydrocephalus, and “low
pressure,” caused by congenital abnormalities, osteomyelitis, focal atrophy, and so on.
Psaltis et al10 reported spontaneous CSF leak account
for 40% of fistulas in which cribriform plate (52.7%) and
sphenoid sinus (30.2%) were the common sites. Among
patients with sphenoid localization, spontaneous CSF
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Figs 2A and B: (A) Endoscopic picture of the clival recess of
sphenoid sinus, showing stoppage of CSF after fat plug-in achieved
after opening the lumbar drain; and (B) endoscopic picture of the
clival recess at 3 months follow-up. A well-epithelialized sphenoid
sinus can be seen. A part of septomucosal flap can also be
visualized inferiorly

leak arising from prepontine cistern through the clivus
is extremely rare. In a recently published case series of
37 patients on spontaneous CSF leak, no patient had
clival leak.11 However, we did not find any report where
clival leak presented in a delayed manner after repair of
another more obvious defect as in our case.
In our patient, the clivus was like a sieve with multiple
defects permitting the leakage of CSF into the sphenoid.
One of the defects also showed an arachnoid pouching.
Similar findings of sieve-like defect in clivus were lacking
in the present literature. However, Conboy et al12 reported
a rare case of generalized erosion of the skull base with
spontaneous CSF leak, which was complicated by herniation of the right temporal lobe into the sphenoid sinus.
Coiteiro et al1 reported two cases of idiopathic spontaneous leak through the clivus that they attributed either
to a continuously pulsating effect of the basilar artery
or to an intracranial pressure increase in a patient who
underwent repeated Valsalva maneuver. However, an
endoscopic approach was not used for leakage repair.
Kaufman et al13 described that normally occurring elevations in intracranial pressure could lead to CSF leakage
through the middle fossa. The same mechanism also
explains the occurrence of CSF leak in our patient where
the CSF pressure was normal and MRI findings were not
suggestive of benign intracranial hypertension (BIH).
Various techniques of repair have been described in
the literature like transcranial and endoscopic.10 Among
endoscopic techniques, transethmoidal–transsphenoidal
vs transseptal–transsphenoidal are described. There
is also a comparison of single-layer vs multiple-layer
repair. We carried out endonasal endoscopic repair via
transseptal transsphenoidal route. After denuding the
mucosa of sphenoid sinus, the leak could be seen in the
posterior wall.
An attempt to plug-in with fat was unsuccessful till
we opened the lumbar drain. We widened the sphenoid
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ostium inferiorly and medially to give length to the nasoseptal flap which could then be placed over the multilayer
repair. Our results have been successful and the patient
is doing well at 12 weeks follow-up.

CONCLUSION
Spontaneous clival CSF leak is an uncommon condition.
Clival CSF leak may occur due to intracranial malformation, hyperpneumatized sphenoid sinus, and raised
intracranial pressure. An endonasal endoscopic approach
has become the gold standard for the repair of midline
skull base defects. Though our patient was a middle-aged
obese female, there was no finding suggestive of BIH. Her
initial outcome is successful, but long-term follow-up is
required.
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