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Abstract
The objectives of the study was to determine the
causes and outcome of endoscopic repair of cerebrospinal
fluid (CSF) leak in a developing country. A total of five
patients were recruited in the study. The age of patients
ranged from 8 to 65 years. Four patients were male and
one was female. In two cases of iatrogenic injury, the first
was in the sphenoid sinus. The second was following
functional endoscopic sinus surgery (FESS). Fascia lata
was used to repair all cases. Beriplast was used as sealing
agent in four cases and clotted blood was used in
remaining case. Despite the small number, CSF rhinor
rhoea was resolved in all cases. The patients were
followed up for 2.5 to 6.5 years.
Endoscopic repair is a viable option even in
developing countries. It is cost effective and has a very low
morbidity rate with no mortality at all.
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Introduction
The origin of cerebrospinal fluid (CSF) rhinorrhoea
can be from anterior skull base defect or secondary to
temporal bone fractures. Anterior skull base defect leading to
CSF rhinorrhoea can be a serious problem; as it is difficult to
diagnose and to treat. The etiology varies from trauma,
iatrogenic injuries, congenital malformations, tumours or
idiopathic.
The risk of meningitis from untreated CSF
rhinorrhoea ranges from 10% annually1 upto 40% in longterm follow-up.2 For this, high rate of morbidity from
ascending meningitis surgical repair is recommended in all
cases. The approach can vary from intracranial approaches
that was first described by Dandy in 1926.3 The morbidity of
intracranial approaches may include haemorrhage, cerebral
oedema, anosmia, memory deficit and osteomylilitis of bone
flap.4 The success rate is 70 to 80% while 10% of patients
have persistent leak after multiple intracranial treatments.5-7
Dohlman reported the first extra-cranial approach8
and Wigand in 1981 reported the first endoscopic repair of
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CSF fistula.9 A variety of techniques and materials have
been first described for it. A Meta analysis showed a success
rate of 90% in the first attempt and 97% overall10 with the
endoscopic technique. The present study determines various
causes and outcome of endoscopic repair of Cerebrospinal
Fluid (CSF) leak in a developing country.

Case Series
This prospective descriptive study included patients
with CSF rhinorrhoea managed by the Department of
Otolaryngology and Neurosurgery in a tertiary care hospital
from 2004 to 2009. Convenience sampling was used for late
collection. A retrospective review of charts and follow up
interviews were conducted for patients with CSF
rhinorrhoea. Data collected included site of leak, surgical
approach and any recurrence of leak. Data was analyzed
with descriptive statistics.

Operative Technique:
All patients were evaluated using thin cut computer
tomography (CT) Scan of Para nasal sinuses to identify the
site of leak pre-operatively, except the two cases of iatrogenic
CSF leaks in which site was already very evident. Patients
were administered systemic antibiotics. A TV monitor and
camera were attached to the endoscope for good visual control
and for teaching purposes. Fascia Lata graft was harvested
with antiseptic precautions before starting the nasal procedure.
The site was identified with the help of Rigid
endoscope (Karl Storz - 0º, 30º & 70º) and fascia lata graft
was plugged in the defect. Fluroescein was not used in any of
the cases. Beriplast (CSL Behring GmbH, 35041 Marburg,
Germany) or clotted blood (patient's own) was used in all the
cases for sealing the graft. Lumbar drain was kept in place for
all the cases postoperatively for at least 72 hours.

Result
Total of five patients were included in the study. The
age of patients ranged from 8 to 65 years. Four patients were
male and one female. Fluroescein was not used in any of the
cases. In two patients, the defect could not be identified
preoperatively but repair was done according to the site
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Table: Details of the individuals cases.
Case Age
No.

Indication

Associated
factors

Site of
leak

1

65

Iatrogenic

25

Iatrogenic

Fovea
ethmoidalis
Sphenoid
Sinus

Yes

2

3

18

4

8

Closed Head
injury
Meningocele

AFS/Post
FESS
Post Transphenoid
approach for Pituitary
Macro adenoma
-

Fovea ethmoidalis
(CT Scan)
Fovea ethmoidalis
(CT Scan)

5

38

Spontaneous

Recurrent
meningitis
Bilateral SNHL
Empty
Sella

Defect Identified Technique Material
peroperati-vely
used

Fovea ethmoidalis
(CT Scan)

Packing
material

LD Complications Hospital
Stay (Days)

Plugging/
overlay
Plugging/
overlay

Fascia
Lata
Fascia
Lata

Beriplast

Yes

No

4

Clotted
blood

Yes

No

3

No

Overlay

Beriplast

Yes

No

5

Yes

Plugging/
overlay

Fascia
Lata
Fascia
Lata

Beriplast

Yes

Headache

5

No

Over lay

Fascia
Lata

Beriplast

Yes

No

6

Yes

FP

No leak
6.5 year
No leak
5.5 year
No leak
3.5 year
No leak
2.5 year
No leak
3 year

FP: follow up, LD: lumbar drain, AFS: Allergic fungal sinusitis, FESS: Functional endoscopic sinus surgery, CT Scan: Computer tomography scan.

identified on CT scan (Table). In the two cases of iatrogenic
injury, the first was in the sphenoid sinus following transsphenoid sinus surgery for pituitary macro adenoma; making
the site of leak quiet obvious. The second case was following
FESS in the initial stages of developing the expertise for it, the
primary surgeon did the repair and as he was well aware of the
site of leak, a second CT scan was avoided to reduce the cost
of surgery. There was one case each of closed head injury,
meningocele and spontaneous cerebrospinal fluid rhinorrhoea.

Discussion
Endoscopic repair of CSF rhinorrhoea is now an
established practice for most cases in the developed
countries. This procedure is still in the evolving stages in the
developing countries as the nasal endoscopic assisted
surgeries are still relatively new. The surgeons are still
developing expertise for this procedure. In our hospital, on an
average 1293 patients get admitted in neurosurgery service
from the emergency department. Ten patients who were
diagnosed as having CSF rhinorrhoea underwent open
technique repair in the last five years. During this same period
five patients have been operated in our department with the
endonasal endoscopic approach.
We had a diverse group of patients in our study with
male female ratio of 4:1. Two patients had iatrogenic injuries
of different nature of surgery. First was following functional
endoscopic sinus surgery (FESS) for allergic fungal sinusitis
and second was following trans sphenoid surgery for pituitary
macro adenoma. One patient had persistent CSF leak
following closed head injury after a road traffic accident. He
was given a period of 6 weeks for spontaneous healing to
which he did not respond. The youngest patient was an eight
year old boy with history of recurrent meningitis secondary to
a congenital meningocele. Whereas the only female was 38
years old tall, obese, with a history of headache and an
associated empty sella. She had spontaneous CSF
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rhinorrhoea and high BMI which has been associated with
spontaneous leaks in other studies.11
Four patients had their leaks identified in the area of
fovea Ethmoidalis (Anterior Ethmoid cells) and one patient
had a large defect in the sphenoid sinus following trans
sphenoid resection of pituitary adenoma. In two patients, the
defect could not be identified peroperatively even on doing
Valsalva maneuver therefore the repair was done according to
the site identified on CT scan.
Fluroescein has been used in other studies12 to identify
the defect but it was not used in any of our patients. This was
due to the concern that it is not an FDA approved drug for
intrathecal injection. Fluroescein in some case has been found
to cause convulsions, transient paresis and neuropathic pain
though the frequency is sporadic. However, the reported
incidence of complications is very low and seems to be related
to the concentration of fluroescein used.13 Also it has a
restricted availability and high cost of the drug in Pakistan.
The material used was fascia lata in all cases as it had
adequate strength and a large graft can be taken to plug in the
defects as much as desired. Gel foam and Beriplast was used
as a packing material in all cases except one, due to the issue
of financial constraints. In this case, clotted blood of same
patient was used as packing to seal the graft area.
Lumbar drain was placed in all cases to decrease CSF
pressure. There was no major complication in our study
despite being a relatively new procedure. Only two reports of
headache were encountered which resolved post operatively
after removal of lumbar drain in one patient and the other
took almost 2 months to resolve.
Despite the small number, the results were 100%
resolution of CSR rhino rhoea. The patients were followed up
from 2.5 to 6 years. We need to create better awareness and
liaison with the neurosurgeons about this approach. Their
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confidence needs to be improved for this procedure as it has
better results with minimum of complications. Another study
by Mazhar Husain et al has reported a 88.8% success rate in
a study of nine patients in the first attempt.14
The limitations of the study was the small number of
the patients which is directly related to the awareness among
the neurosurgeons for this procedure. The neurosurgeons are
the people who are dealing with these patients primarily and
a better referral base has to be created with them. The other
limitation was the difficulty in identifying the site of leak
preoperatively in two patients which is high for a small study.
Fluroescein may help in better visualization in these cases.

Conclusion
Endoscopic repair is a viable option even in
developing countries where the surgeons are still developing
the expertise for this procedure. As it is cost effective and have
a very low morbidity rate and no mortality, the neurosurgeons
need to be taken into confidence; for this repair. Flourescien
may help in better visualization of these defects and seems to
be a safe option if concentration is kept low.
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