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ABSTRACT - The surgical management of cerebrospinal fluid (CSF) rhinorrhea has changed after the intro-
duction of functional endoscopic sinus surgery.The following three cases illustrate the repair of CSF leaks
with the use of rigid endoscope. Two patients had the diagnosis and the site confirmed after intrathecal
fluoresceine saline injection. The obliteration of the CSF was achieved with fat free, mucoperichondrial or
mucoperiostal free grafts taken from middle or inferior turbinate and kept in place by fibrin glue. Primary
closure was achieved in all patients. The repair of the CSF rhinorrhea by endonasal endoscopic surgery is
safe, effective and is a valid alternative to the cranial approach.
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Oclusão das fístulas liquóricas nasais sob visão endoscópica

RESUMO - Descrevemos a técnica de oclusão endoscópica por via endonasal de fístula liquórica proveniente
do andar anterior em três pacientes. Dois pacientes tiveram o diagnóstico e os orifícios da fístula localiza-
dos após injeção intratecal de fluoresceína sódica. A oclusão foi obtida com enxerto de gordura livre, frag-
mentos de mucopericôndrio septal ou mucoperiósteal retirado do corneto médio ou inferior e selados com
o auxílio de cola de fibrina. A cirurgia endoscópica endonasal é técnica segura e eficaz no tratamento da
fístula esfeno-etmoidal, constituindo alternativa à abordagem craniana.

PALAVRAS-CHAVE: fístula-liquórica nasal, endoscopia, fluoresceína.

Cerebrospinal fluid (CSF) leak originated from
the anterior fossa and sphenoid bone carries signi-
ficant morbidity when inadequatedly treated, ex-
presses as meningitis, subdural empyema and brain
abscess1,2. CSF fistulas can be divided in traumatic
and non-traumatic: the traumatic group can be divi-
ded in accidental and iatrogenic3. The non-traumat-
ic group is associated to brain tumors, skull base
congeital defects and meningoceles or meningo-
encephalocles.

Conservative treatment is based on bed rest,
lumbar punctures and permanent spinal fluid lum-
bar drainage. Surgical repair consists of craniotomy
or nasal approaches (external and endonasal eth-
moidectomy) with the use of an endoscope1,2,4-10.
The failure rate of the transcranial access can be
as high as 40%: the associated morbidity, especial-
ly the postoperative anosmia stimulated the surge
of alternative methods of treatment4,11. Dohlman5

described in 1948 the first extracranial access con-
sisting of a nasofrontal incision with external eth-
moidectomy in order to correct the CSF fistula. The
advantages associated with the use of an endo-

scope - better lightning, magnification of the image
and best angle visualization - gives the surgeon a
more precise diagnosis and a less invasive method
of nasal CSF fistula treatment, giving the endoscop-
ic surgery a status of the method of treatment
choice6-10.

We describe the endonasal endoscopic treat-
ment of three patients with nasal CSF fistula. 

METHOD
All the patients undergone a  surgery under gener-

al anesthesia. The operation was performed with the use
of a Karl Stortz rigid endoscope of 0º and 30º with a 4mm
diameter. All procedures were performed by the authors.

Preoperative evaluation - Computed tomography
(CT) of the brain and nasal sinuses with coronal acquisi-
tion were performed in all patients. CT scan with cister-
nography was also performed in 2 patients and magnet-
ic resonance image (MRI) was performed in 3 patients,
including T2 weighted coronal views. Outpatient nasal
endoscopy was performed in 3 patients. 

Fluorescein was injected in 2 patients under gener-
al anesthesia after lumbar puncture with aspiration of



10ml of CSF fluid, adding  5% sodium fluorescein in a
0,1ml/kg rate, with a limit rate of 1ml of the solution.
Surgery started  30 minutes later,  with the head of the
patient slightly  placed below the heart level.

Surgical techniques - With the patients under gene-
ral anesthesia, the nasal cavities were infiltrated with a
solution of 2% lidocaine and 1:50000 adrenaline. Amo-
xicilin-clavulanate (500mg) was administered during
anesthetic induction and 3 times a day until the 4th pos-
toperative day.

Septoplasty and turbinoplasty were performed in 2
cases because of a difficult operative access, limited by
septal deviation and by significant inferior/middle tur-
binate hypertrophy. When the CSF leak was identified,
the adjacent mucosa should be removed with the use
of a forceps to expose the dural or the osseous defect
with a surgical view of 4mm borders. An anterior ethmoi-
dectomy was performed when a fistula was placed in
the cribiform plate or in the superior border of the sphe-
noid sinus. The surgical graft was composed by  septum
mucoperichondrial tissue, with its cartilaginous part pla-
ced between the dura and the osseous border; at the
level of the cribiform plate an additional bone graft tak-
en from the middle turbinate was placed on the nasal
face of the leak, given the lack of bone component and
the presence of the crista galli. Fibrin glue was utilized
in all procedures. After graft positioning, layers of
Surgicel and Gelfoam were interposed between the
graft and the nasal packing. The purpose of gelfoam is
to prevent inadvertent removal of the graft during re-
moval of the nasal packing.

In case of a nasal leak after transnasal resection of
a pituitary adenoma, the opening part of the sphenoid
sinus should be enlarged, as well as the osseous borders
of the sellar dura. A fat graft should be placed inside
the sella in the space created after tumor removal and
then the mucoperichondrial graft was placed between
the dura and the bone, with the cartilaginous face pla-
ced upwards, and kept in position with the use of fib-
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rin glue. After graft packing, the sphenoid sinus should
be filled with abdominal fat tissue taken from an infra-
umbilical incision.

CASES
Case 1. A 47-year-old woman underwent a

transseptal, transsphenoidal approach to the sel-
la with resection of pituitary microadenoma in
Cushing disease. The patient did well for 15 days
until she noticed a significant amount of thin white
nasal drainage. Conservative measures for 1 week,
consisting of bed rest, and lombar subarachnoid
drain were unsuccessfull. CT scan of the sellar
region and MRI showed a  surgical defect in the
sellar floor into the sphenoid sinus and pneumo-
cephalus. The patient underwent transnasal trans-
septal repair of the sphenoidal sinus CSF leak using
transnasal endoscopic view. A mucoperichondrial
flap was placed underneath  the dural tear. A free
fat graft  from the abdomen was placed over the
mucoperichondrial flap filling the sphenoidal sinus
and kept in place by fibrin glue. A follow-up at 3
years revealed no signs of CSF leak.

Case 2. A 19-year old man was admitted at hos-
pital with meningitis and right-side CSF rhinorrhea.
He had a history of motor vehicle accident 6 months
before. He had no additional problems until he was
hospitalized. A Ct-scan, MRI and myelocisternogra-

Fig 1. CT scan imaging showing a frontoethmoid roof fracture.
Fig 2. A intratechal contrast CT imaging of a patient with a eth-

moid roof fracture.
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endoscopic approach with excellent  results.There
were no loss of smell sense in any of the operated
patients. The most common cause of nasal leak is
traumatic brain injury.Occurring after extracranial
or intracranial surgery as transsphenoidal resection
for pituitary adenomas, nasal leak can be avoided
with appropriate measures, although  CSF fistula may
occur eventually. Spontaneous CSF fistula formation
is rare and its treatment is very hard.

Diagnosis of a flagrant CSF fistula is effected
after nasal inspection and performance of labora-
tory tests of the fluid as glucose measurement. In
some cases, there is contamination of the materi-
al with blood or other secretions, so the test with
beta-2 transferrine becomes mandatory. The sen-
sitive method of the test is as high as 97.7% in a
study including 88 patients12. In our study the pres-
ence of a CSF fistula was revealed based on clini-
cal history and examination, including simple meas-
ures like asking the patient to bend down the
head. Laboratory confirmation of the CSF fistula with
glucose test was performed in 2 patients; B2 trans-
ferrine test was not available in our hospital.

Recognition of the exact site of the CSF fistula
is a fundamental condition for performing an ade-
quate treatment. Radiographic exams like simple
skull X rays are quite ineffective.However it can de-
monstrate indirect signs like fractures and pneu-
moencephalus. CT scan demonstrates skull base de-
fects and fractures. CT scan after metrizamide in-
jection is a valuable tool for localizing the CSF fis-
tula site, on the otherside a  CSF leak must be pre-
sent at the moment of the examination; T2 we-
ighted MRI consists  of  a precise method to indica-
ting the  CSF fistula site even when there is no CSF

phy suggested a cribform plate defect. The nose
was explored endoscopically after administration
of intrathecal fluorescein. The site was identified
in the sphenoetmoid recess and the defect covered
with a free mucoperichondrial flap from the sep-
tum. He has been doing well since then (Fig 1,2,3).

Case 3. A 68-year-old woman presented   left-
side CSF  rhinorrhea. The symptons started 3 months
prior to hospital admission. She has already  submit-
ted a bifrontal craniotomy and  a repair dural de-
fects with tensor of fascia lata over the cribform
plate. There was no history of trauma or prior en-
doscopic sinus surgery. A metrizamide CT scan sho-
wed a leak of posterior sphenoid sinus. MRI con-
firmed the site. The leak was identified after fluo-
rescein saline injection and  closed after a transsep-
tal transsphenoidal endoscopic approach, with
free fat graft, and mucoperichondrial flap taken
from middle turbinate and kept in place with fi-
brin glue (Fig 4).

Postoperative care - After operation, the pa-
tients were kept in bedrest with the head elevat-
ed; an endonasal endoscopy was performed in the
outpatient clinic a month later to check the nasal
cavity,  healing of the mucosa, graft positioning and
to correct possible adherences. Brain and nasal si-
nuses CT Scan were performed 3 months after sur-
gery in order to verify graft positioning in relation
to the spheno-ethmoid tectum. A lumbar drain was
unnecessary.

DISCUSSION

Three patients presenting  sphenoid and ante-
rior fossa CSF fistula were submitted to endonasal

Fig 4.The arrow showing a endoscopic view of the meningo-

cele in a patient with spontaneous CSF leak.

Fig 3. Operative endoscopic view. Fistula site is identified with

the CSF coming out from the ethmoid roof.



leak and for diagnosing associated lesions as pseu-
do meningoceles and pseudomeningoencefalo-
celes13,14. MRI cisternography is a method that does
not require intrathecal injection of contrast and
may become the method of choice for the  evalu-
ation of the CSF fistula. In this study, all the patients
were submitted to MR and nasal sinus CT scan in
coronal and axial acquisitions. CT scan after me-
trizamide injection was performed in 2 patients
with active CSF leak, revealing  precisely  the CSF
fistula site. In 2 patients, the confirmation of the
presence of the fistula was accomplished after in-
trathecal fluorescein injection and further nasal en-
doscopy. Intrathecal injection of fluorescein is a wi-
despread method used for indication of the CSF
fistula site15-20. Reports of extremities weakness, pa-
resthesias and seizures after intrathecal fluorescein
injection were described; some authors nowadays
recommend the use of intranasal topic fluores-
cein21. Seizures may be related to the total dose
and suboccipital fluorescein injection22. Complica-
tions caused by intrathecal fluorescein injection
were not found in any of the patients.

The surgical approach to nasal CSF fistulas con-
sisted of in most cases, in craniotomy. However, this
access is associated with anosmia, brain swelling
due to retraction and hemorrhage4 and with a
high recurrence rate11. Endonasal endoscopic ap-
proach for the treatment of CSF fistula has received
great support since the pioneering article of Wi-
gand6. Papay et al.7 described the use of a rigid en-
doscope for the treatment of 4 patients with nasal
CSF fistula of the sphenoid and ethmoid bone, oc-
cluded with fat, muscle and fascia lata graft. Mattox
and Kennedy8 reported their experience with the
use of nasal endoscopy in 5 patients presenting CSF
fistula and in 2 patients presenting nasal encephalo-
cele successively treated. Stankiewicz9 reports  the
treatment of 6 cases of CSF fistulas in a series of
800 ethmoidectomies: all cases were effectively
treated with endoscopy. Lanza et al.10 reported a
study with 36 patients submitted to nasal endos-
copy: in 34 patients (94.4%), the occlusion of the
CSF fistula was efectively performed in  only one
procedure. Burns et al.16 treated 42 patients with
CSF fistula, obtaining resolution of the symptoms
in 35 patients (85.3%) after one procedure, only
3 patients recquiring a second surgical approach.
More recent studies support the use of an endosco-
pe to the treatment of nasal CSF fistulas21-24.

The graft can be positioned in an inlay form (bet-
ween the dura and the skull base) or in an onlay
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form (on the nasal site of the leak). Indication for
performing the onlay technique takes place when
there is risk of damaging nerves and blood vessels
during the dural detachment or during the intra-
dural graft attachment. In our series, we performed
the inlay technique in all of our cases. Some stud-
ies report that the form of graft positioning is not
a critical factor in predicting success of the proce-
dure6-8,25.

A great number of techniques and materials ha-
ve been used for CSF leak occlusion, including au-
tologous material as abdominal fat, nasal septum
mucosa,  bone, fascia lata and muscle grafts6-9,18,22,26.
The graft can be attached with fibrin glue, hae-
mostatic sponges or vaseline gauzes23,24,27. Howe-
ver, it appears that the location, size, techniques
and materials used  do not interfere directly with
the success of the procedure25. A critical aspect of
the procedure is an adequate resection of the mu-
cosa around the bone defect in order to permit the
complete graft attachment. In our series, the graft,
consisted of nasal septum cartilage and middle
turbinate bone was fixed with fibrin glue. In cas-
es of CSF fistula occurring after transsphenoidal re-
section of a pituitary tumor, we used abdominal
fat  to obliterate the sella and the sphenoid sinus,
after intra dural cartilage placement. Perioperative
antibiotics were given while nasal packing and in-
tradural lumbar drain  were in place.  Some authors
still recommend the routine use of a lumbar drain28,
although recent studies suggest it should not be
routinely performed20. Although the size of the fis-
tula act as a limiting factor for its complete occlu-
sion, in our cases  it was not  relevant  for the suc-
cess of the procedure.

Contraindications to the endoscopic treatment
of CSF fistulas include the presence of an intracra-
nial lesion; a fracture of  the posterior wall of the
frontal sinus; lateral extensions of the  frontal and
sphenoidal sinus, and CSF rhinorrhea from a tem-
poral bone defect24,25. 

Pioneering studies of Cappabianca et al29, Jho
and Alfieri30 brought new perspectives to the neu-
rosurgical endonasal endoscopic treatment of CSF
fistula. Given the excellent rate of success of the
endoscopic treatment of CSF fistula, low morbidi-
ty rate and the possibility of performing more than
one procedure using the same approach and tech-
nique, this model of treatment is becoming the
method of choice for surgical repair of CSF fistula.



CONCLUSION
We reported cases of 3 patients presenting CSF

fistula of the anterior fossa and sphenoid effective-
ly treated with endonasal endoscopy, using an 0º
and 30º endoscope: occlusion was obtained with
fat, mucoperichondrium or mucosa removed from
the septum, middle or inferior nasal turbinate.There
were no complications related to this technique.In
our cases the transnasal endoscopic technique pro-
vided magnificent visualization and facilitated
precise graft placement 
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