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Introduction

Cerebrospinal fluid (CSF) leakages can be divided 
into traumatic and nontraumatic types, of which the 
former can be further subdivided into accidental 
and iatrogenic.1,2 The latter comprises fistulas that 
are primary when no causative factor can be found 
or secondary when a cause can be identified.2–5 Up 
to 90% of the CSF leakages in adults can be traced 
back to head injuries, while only 3-4% of all cases 
of CSF rhinorrhea develop spontaneously.1,4–8 Some 
authors state that every non-traumatic CSF leakage 
has a cause and they distinguish between “high 
pressure” and “low pressure” fistulas.2,4,6 Other 
authors postulate a classification that distinguishes 
iatrogenic CSF leakages due to endoscopic skull-
base surgery from non-iatrogenic (spontaneous, 
tumor-related, and traumatic) CSF leakages.9 
With an incidence of 0.5-15%, transsphenoidal 
pituitary tumor resection is the main cause of 
iatrogenic CSF leaks, but CSF leaks also occur 
as a complication of acoustic neuroma surgery or 
functional endoscopic sinus surgery.9 Patients with 
spontaneous CSF fistula are prone to encephalocele 
or meningoencephalocele formation.9 There is a 

10% chance per year of developing meningitis.8 
Other possible complications of persistent CSF 
leakage are development of an intracranial abscess 
or intracranial hypotension.9,10

Case report

We present the case of a 66-year old man who 
developed a sudden, pancranial headache while 
watching television. Later that night, he woke 
up with a very intense headache and nausea, and 
he vomited multiple times. There was no loss of 
consciousness, but he felt dizzy and was unstable 
while walking. He had a few weeks history of 
unilateral, watery nasal discharge for which he used 
mometasone nasal spray. Apart from tuberculosis 
treated 45 years earlier, the patient had no medical 
antecedents. Three weeks prior to the event, he 
received a flu vaccine. 
  On clinical examination, there was reduced 
consciousness and neck stiffness, but no fever. The 
patient’s height and weight were 1.76 m and 70.5 
kg, respectively, resulting in a body mass index 
(BMI) of 22.75 kg/m², which is within the normal 
range. His blood pressure was 190/100 mmHg and 
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sinus (Figure 3). Opening of the anterior wall and 
dissection of the sphenoidal mucosa was sufficient 
to visualize a slow but steady CSF leak. It was 
necessary to drill out the rostrum together with 
removal of the intersinus septum as required for 
pituitary surgery to perform adequate closure. The 
3-5 mm long, tear-shaped defect was closed using 
a multi-layer technique, using femoral fat and 

his heart rate was 82 beats per minute. Further 
neurological, cardiological, pneumological, and 
abdominal examinations were normal. 
  Blood analysis showed elevated inflammatory 
markers and a computed tomography (CT) scan 
of the brain showed a left-sided sphenoidal 
sinusitis, but no intracranial hemorrhage or other 
abnormalities (Figure 1). However, 8 hours later, the 
patient’s condition deteriorated and a new CT scan 
of the brain was performed. Remarkably, almost no 
fluid could be observed in the left sphenoid sinus. 
This feature correlates with the clinical “tea pot 
sign”, where CSF rhinorrhea occurs or increases 
when bending over in case of a skull base defect 
at the level of the sphenoid sinus where the natural 
ostium is located higher in the anterior wall than the 
sinus floor. A lumbar puncture was performed with 
a normal opening pressure, reflecting an absence 
of current intracranial hypertension. CSF analysis 
showed an elevated presence of leukocytes and 
proteins and decreased glucose levels. CSF cultures 
confirmed meningitis caused by Streptococcus 
pneumoniae.
  The patient recovered well under treatment with 
ceftriaxone, amoxicillin, and dexamethasone. After 
a 1-week antibiotic course, the patient had an MRI 
scan, showing CSF in the left sphenoid sinus and a 
bony defect in the posterior sinus wall (Figure 2A). 
  The CSF fistula was surgically closed using an 
endoscopic, endonasal, transsphenoidal approach. 
Preoperatively, fluorescein 10% was diluted with 
saline and CSF until a dilution of 1% (0.5 ml 
fluorescein in 5 ml saline/CSF) and administered 
intrathecally. Starting from the natural orifice, 
the anterior sinus wall was progressively opened, 
achieving large access to the left sphenoidal 

Figure 1
Sagittal (A) and axial (B) CT scans at presentation. Fluid is 
seen in the left sphenoid sinus.

Figure 2
Axial T2-weighted MRI scans performed (A) preoperatively 
and (B) 2 months postoperatively.  (A) Presence of CSF in the 
left sphenoid sinus (arrow) and a bony defect of the posterior 
sinus wall (arrow head). (B) No signs of CSF leakage are seen. 

Figure 3
Peroperative endoscopic view.
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Other elements contributing to bone erosion are 
obesity, menopausal decrease in bone density, 
ageing, osteoporosis, repeated Valsalva maneuvers, 
repeated pulsations of the basilar artery, or even 
ecchordosis physaliphora or a chordoma.2,3,12–14 
Finally, dural tears may appear in arachnoid cysts, 
meningoceles, or meningoencephaloceles.3 Figure 
4 gives an overview of our current understanding 
of the pathophysiology of spontaneous CSF leaks. 
  Patients usually present with a long history of 
(unilateral) CSF rhinorrhea, nasal obstruction, 
headache, and isolated or multiple episodes of 
meningitis or even a brain abscess.1–4,6,11,12

  Following clinical suspicion, CSF leak can be 
associated with radiological signs of an elevated 
intracranial pressure, such as empty sella syndrome, 
arachnoid pits, or a thinned and broadly attenuated 
skull base on CT scan.2,4,11,12 Beta 2-transferrin or 
β-trace protein assay of the fluid can confirm CSF 
rhinorrhea.1

  In contrast to posttraumatic leaks that often heal 
spontaneously, surgical closure of spontaneous CSF 
leaks is necessary since the 10-year cumulative risk 
of developing meningitis is 85% when no repair is 
performed.1,2,8 In order to trace the skull base defect, 
fluorescein can be administered intrathecally so 
that leaking CSF is easily seen.1,3,9,11

  Because of the increased experience in endonasal 
endoscopic approaches and the improvements in 
the optics and materials, an endonasal endoscopic 

fascia inlay, and a free mucosal flap of the middle 
turbinate in overlay. No lumbar drain was placed. 
After 3 days of bedrest with the upper body in 
30°, the patient was progressively mobilized. In 
order to avoid sneezing and Valsalva maneuvers, 
cetirizine and osmotic laxatives were administered. 
Acetazolamide was not administered. An MRI scan 
2 months postoperatively confirmed that the closure 
of the defect was maintained, with good healing of 
the reconstruction (Figure 2B).

Discussion

Spontaneous CSF leaks mostly occur in middle-
aged and obese women, and can be found at the 
cribriform plate, the posterior wall of the frontal 
sinuses, or the lateral or posterior wall of the 
sphenoid sinuses.2,6,9,11 In case of sphenoidal sinus 
involvement, the majority of defects are located 
at the junction of the anterior portion of the lateral 
sphenoid sinus wall and the floor of the middle 
fossa (Sternberg canal/craniopharyngeal canal).11 
Spontaneous CSF leak due to a clival defect is a 
rare entity, with fewer than 40 cases reported in the 
English literature.11

  Several theories exist, but the pathophysiology 
of spontaneous CSF leaks remains incompletely 
understood. There is consensus that for a CSF leak 
to occur, there must be dura disruption, a bony 
deficit, and a continuous or intermittent pressure 
gradient over the barrier defect that is greater 
than the healing tensile strength of the disrupted 
tissues.2–4,6,12

  Congenital bony abnormalities, such as a 
persistent spheno-occipital synchondrosis or 
craniopharyngeal canal, and normally present 
fenestrations in the middle fossa can give rise to 
sites of decreased resistance in the skull base.2-4,6,9,12 
The sphenoid sinus develops through trabecular 
bone resorption. Excessive pneumatization of the 
sphenoid bone weakens the posterior wall of the 
sphenoid sinus.3,4,11,12 This was present in our case, 
where there was a post-sellar type of sphenoid 
sinus pneumatization. Increased intracranial 
pressure secondary to reduced extracranial venous 
flow erodes the anterior skull base.2 Also, atrophic 
areas in the skull base can fill up with CSF, and 
intermittent CSF pressure waves can further erode 
these weak spots and eventually break through the 
bone causing liquorrhea.2,4,6 The bony defect can 
even give rise to large encephalocele formation.2 

Figure 4
Scheme of the potential factors contributing to the etiology and 
pathophysiology of spontaneous CSF leaks. 
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approach is preferred over a craniotomy since 
the latter yields higher complication rates.1,3,9 By 
operating via an endonasal endoscopic approach, 
brain retraction, neurovascular manipulation, 
craniotomies, and cosmetic deformities can be 
avoided.9 Other advantages are the superior lighting 
and wider panoramic field achieved and the use 
of angled lenses, enabling around-the-corner 
views.9 Once the defect is localized, it should be 
sealed using a multilayer closure technique.9 The 
success rate of an endoscopic approach reaches 83-
100%.2,11,12 Apart from obesity and female gender, 
intracranial hypertension is an independent risk 
factor for failure of surgery.9,11,12 However, late 
postoperative recurrence rates of spontaneous CSF 
leaks are high, reaching 25-87%.9

  In the present case, we did not place a lumbar 
drain immediately postoperatively since there is 
no current evidence in literature of any beneficial 
effect of a lumbar drain after closure using a 
multi-layer technique, and since it might lead to 
suction on the flaps used. For specific indications, 
a lumboperitoneal or ventriculoperitoneal shunt or 
additional treatment with acetazolamide may help 
to maintain a normal intracranial pressure and to 
prevent re-opening of the fistula, necessitating 
secondary surgery.9,11–13 If there are no clinical 
arguments for intracranial hypertension or osteo-
porosis, and if the postoperative imaging shows 
no signs of intracranial hypertension, we believe 
that additional investigations in the postoperative 
setting to investigate underlying risk factors are not 
warranted.

Conclusion

An idiopathic clival defect causing a spontaneous 
CSF leak is an extremely rare but potentially life-
threatening condition, warranting timely endo-
scopic, endonasal repair.
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