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Non-traumatic cerebrospinal fluid rhinorrhea: diagnosis and management

Khalid Al-Sebeih, MD, FRCSC*t; Kostadin Karagiozov, MD#; Ahmed Elbeltagi, MD, FFR RCSI**; Fuad Al-Qattan, FRCS(ORL)t

BACKGROUND: Although the majority of cerebrospinal (CSF) fistulas in the anterior
skull base are traumatic in nature, the minority is non-traumatic or primary. Non-trau-
matic CSF leak can be a diagnostic and treatment challenge.

PATIENTS AND METHODS: We describe the diagnosis, modified methods of localiza-
tion, and surgical repair of a series of nine patients who presented with non-traumatic
CSF rhinorrhea and were managed between July 2000 and October 2002.

RESULTS: Eight patients were managed via an endoscopic approach and one patient
through an intracranial approach. The RI/T2-FLAIR test was used for localization of
the site of the leak. The test confirmed the site of CSF leak in 6 patients. Successful
repair of CSF rhinorrhea was achieved in 7 of 8 patients with a single endoscopic
procedure; one patient required two procedures after a re-leak 18 months following
the first repair.

CONCLUSION: Non-traumatic CSF rhinorrhea is a relatively rare condition and occurs
secondary to different etiologies. Among multiple techniques available for localization,
MRI/FLAIR is effective, but requires further evaluation and polishing. In the absence
of a large skull base lesion or tumor, endoscopic repair of CSF fistula carries a high
success rate with a high margin of safety and low morbidity rate.
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erebrospinal fluid (CSF) leak occurs as a result

of an abnormal communication between the

subarachnoid space and a pneumatized area in

the skull base that includes the sinonasal tract
or the middle ear/mastoid region. This communication or
fistula must involve a breech of the arachnoid and dura
matter, the bone of skull base, and the underlying mu-
cosa.! CSF rhinorrhea can be classified according to the
etiology into traumatic and non-traumatic.” Traumatic
fistulae are subdivided into accidental, which compose
the majority (up to 80%), and iatrogenic or post-surgi-
cal (16%). The non-traumatic or primary CSF fistula
accounts for less than 4% of all CSF fistulae. The non-
traumatic CSF fistula can be further classified into high
pressure or normal pressure.

Because of the serious potential complications of CSF
rhinorrhea, (e.g. meningitis, brain abscess, pneumocepha-
lus) prompt management and repair of all CSF rhinorrhea
should be attempted. Different approaches have been
described for the repair of sinonasal CSF fistula, includ-
ing the intracranial approach,® which has a high failure
rate (up to 70%).>* Multiple extracranial approaches have
been used for repair of CSF leak.>'® Mattox and Kennedy
were the first to explain the details of endoscopic repair,
reporting an initial success rate of 88% with a final success
rate of 100%."
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Careful review of the literature reveals a minor em-
phasis on non-traumatic CSF leak. Most of the published
studies discuss CSF leaks of traumatic origin as it is con-
sidered the most common. The purpose of this study was
to review our experience at our institution with presenta-
tion and management of non-traumatic CSF rhinorrhea.
In addition, a modification of new diagnostic methodol-
ogy and endoscopic techniques used for the repair of dif-
ferent pathologies are discussed.

Patients and Methods
We reviewed the charts of all patients who presented
to our department with CSF rhinorrhea. Patients with
non-traumatic CSF leak were included in our retrospec-
tive study, while those with CSF rhinorrhea secondary to
trauma were excluded. Nine patients presenting with CSF
rhinorrhea had no previous history of trauma, or nasal or
neurosurgical procedures (Table 1). The presence of CSF
was confirmed in all patients by a positive B2-transferrin
analysis The most common presenting symptom was clear
rthinorrhea. Other symptoms included headache, nasal
congestion and post-nasal discharge. Two patients pre-
sented with meningitis.

Thin-cut (2 mm) coronal CT scans of the paranasal si-
nuses were obtained for all patients. Additional radiologi-
cal tests were done to help identify the nature of the defect
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Table 1. Nine patients who presented with non-traumatic CSF rhinorrhea

Patient Age  Sex Location Cause of the leak Size Surgical technique Grafting
number
1 47 F Lt sphenoid Encephalocele 5mm Transnasal endoscopic Overlay
2 25 M Lt Sphenoid Meningocele 3 mm Transnasal endoscopic Overlay
3 42 F Rt sphenoid Spontaneous defect 3 mm Transnasal endoscopic Overlay
4 62 M Rt sphenoid Encephalocele 3 mm Transnasal endoscopic Overlay
5 42 F Lt sphenoid Spontaneous defect 2 mm Transnasal endoscopic Overlay
6 52 F Rt cribriform Spontaneous defect 4 mm Transnasal endoscopic Underlay
7 30 M Rt cribriform Spontaneous defect 3-4 mm Transnasal endoscopic Underlay
8 38 F Rt ethmoid Encephalocele 1.5cm Rt frontal craniotomy Underlay
9 43 F Rt ethmoid Meningocele 5 mm Transnasal endoscopic Underlay
from medial to middle turbinate. The sphenoid ostium
B cncephalocele was enlarged medially, inferiorly and latteraly at the same
B Meningocele time, whic%l provided fair su[.)portl to the graft anteriorly.
5 : Once the site of the leak was identified, the mucosa of the

- Spontaneous

Number of patients
w

Ethmoid

Sphenoid Cribiform plate

Figure 1. Distribution of the patients according to the site and the
etiology of the lesions.

and localize the site of the defect in patients undergoing
exploration and repair. Combined thin-section (2 mm)
coronal T2 weighted MRI and corresponding thin-section
fluid attenuated inversion recovery (MRI/T2-FLAIR) was
done to confirm the site of the leak and the pathology
causing the defect. All patients underwent endoscopic na-
sal examination using a rigid nasal scope of ‘0° and ‘30
to try to identify the site of the lesion and rule out other
pathological lesions within the nasal cavity.

The site of CSF leak included the sphenoid sinus, crib-
riform plates and ethmoid sinuses (Table 1). Meningocele
and encephalocele were the most commonly associated
pathology encountered in the sphenoid (3 patients) and
ethmoid sinuses (2 patients) (Figure 1). Spontaneous leak
secondary to bony defect was encountered in the sphenoid
sinus (2 patients) and the cribriform plate (2 patients).

Operative techniques

Sphenoid fistula. Adequate exposure to the site of the leak
was obtained by endoscopic sphenoidotomy performed
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sphenoid sinus was denuded using otologic microsurgi-
cal instruments like the Rosen knife. In the presence of
encephalocele, its origin was cauterized using a bipolar
cautery to reduce its size and maintain hemostasis con-
trol. It is essential to divide all the intranasal-intracranial
connections of the cephalocele to allow it to recede intra-
cranially, being extra cautious not to create intracranial
bleeding. A fascia lata graft harvested from the thigh and
trimmed into an appropriate size was applied to the site
of the leak followed by a fat graft to obliterate the sinus
and maintain pressure to the facial graft. In the case of a
larger defect (>5 mm), cartilaginous graft can be used to
seal the defect. Fibrin glue was applied to the graft using
a large bore needle to seal the space between the graft and
the defect. The sphenoidotomy opening and the anterior
wall of sphenoid were packed with gel foam and the nasal
cavity packed with a non-absorbable pack like a Sofratol
pack for 3 to 5 days.

Fovea ethmoidalis and cribriform plate defect. The
fistulae in the fovea ethmoidalis and the cribriform plate
were repaired in a manner similar to the sphenoid sinus.
Having identified the site of the fistula, the mucosa sur-
rounding the defect was dissected as a pedicled flap for
about 3 to 5 mm from the fistula site (Figure 2a). The
size of the lesion determined the type of grafting tech-
nique used. In small defects (<3 mm), an overlay grafting
technique was applied using fascia lata, which was further
stabilized using fibrin glue. On the other hand, in larger
defects, dissection of the dura from the surrounding bone
of the skull base was done and a piece of cartilage graft of
appropriate size was interpositioned between the dura and
the bony edges in an underlay fashion (Figure 2b). This
was supported by a facial graft applied using an overlay
technique to achieve complete sealing of the fistula. Fibrin
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glue and Gel foam pack were applied

Dura -

in a similar fashion. A

Results
Nine cases, 3 males and 6 females,
Fascia ]

were identified as having non-trau-
Graft

matic CSF rhinorrhea. Their ages
ranged from 25 to 68 years. The
follow-up period ranged between 6

Mucosal

to 24 months with an average of 15 Flap

months. The fistula defect was in
the sphenoid sinus in five patients,
secondary to cephalocele in three
patients (two encephaloceles and one
meningiocele), and a spontaneous

defect in two patients. Two patients
had CSF rhinorrhea secondary to one B

Cartilage

encephalocele and one meningocele
in the ethmoid sinuses and two pa-
tients had a spontaneous defect in
the cribriform plate. Prior to surgical
repair, all patients had received con-
servative medical management that
had failed.

The clear fluid collected from the
nose was confirmed to be CSF by
positive P2-transferrin  electropho-
resis in all nine patients. CT studies

Fascia

Graft

Mucosal
Flap

were positive in five patients where a
bony defect could be identified. On
the other hand, MRI/T2-FLAIR tests
done in seven patients confirmed the
presence, and localized the CSF leak
in six patients. A positive MRI result
was documented when the fluid col-
lection within the paranasal sinus had a CSF signal pat-
tern that was hyperintense on T2 and equally suppressed
to CSF on FLAIR (Figure 3). In three patients, MRI/T2-
FLAIR localized the CSF fistula when the leak was not
active during the study. In one patient, CT scan and MRI
failed to locate the site of the lesion. In this particular pa-
tient, CT cisternography was done, which was accurate in
localizing the site of the leak in the right cribriform plate
(Figure 4).

One patient with a large ethmoid encephalocele (>2
cm defect) was elected for an intracranial subfrontal ap-
proach. Since an endonasal approach would be less efhcient
for dealing with intracranial bleeding secondary to injury
to blood vessels that accompanied the encephalocele, this
approach was elected. An endonasal endoscopic approach
was used in eight patients to repair the CSF fistulae. Seven
patients had successful cessation of the rhinorrhea after a
single procedure. One patient who presented with a left
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Figure 2. (A) Overlay technique for small defect repair (<3mm); (B) Underlay tech-
nique for large defect repair (>3mm).

sphenoid encephalocele had a recurrence 18 months after
the first procedure. The recurrence could have happened
due to incomplete resection of the origin of the basal en-
cephalocele where it extended through the lateral wall in
a laterally pneumatized recess of the sphenoid sinus. In
the second procedure, which was done endoscopically, the
lateral wall was exposed sufficiently and the origin of the
encephalocele was approached and cauterized.

No major complication occurred secondary to surgical
management. However, minor complications occurred in
three patients, including headache and nasal congestion
that were temporary and improved with symptomatic
treatment.

Discussion

Non-traumartic CSF rhinorrhea can be spontaneous,
caused by a bony defect or a cephalocele (encephalocele or
meningiocele) protruding into the nasal cavity. However,
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Radiological investigations play a
pivotal role in identifying the under-
lying etiology of CSF rhinorrhea and
in detecting the site, side, and size of
the leaking fistula. With thin cuts
of coronal sections, a CT scan was
helpful in detecting bony dehiscence,
which is not an uncommon finding
in the skull base. Other CT findings
in CSF leak cases include deviation
of christa galli, causative intracranial
lesions (e.g. encephalocele), compli-
cations of CSF leak (e.g. pneumo-
cephalus), or fluid in the extracranial

compartment adjacent to the fistula

Figure 3. MRI/FLAIR imaging of non-traumatic CSF rhinorrhea for sphenoid lesions:
(A) MRI T2-weighted image of spontaneous CSF rhinorrhea of the right sphenoid
sinus; (B) FLAIR imaging of the same patient, notice the nulling signal of the CSF.

the causes of spontaneous CSF rhinorrhea are variable and
not very well understood. Some studies suggest a congeni-
tal defect, while others believe it is due to a small encepha-
locele that erodes the bone and ruptures.'*'? Spontaneous
CSF leak might also occur secondary to focal atrophy of
the olfactory nerve in the region of the cribriform plate.
Additionally, defective development of the bony skull base
could allow the arachnoid and brain tissue to protrude
through the nose.' Since the communication between a
sterile intracranial compartment and a non-sterile sinona-
sal cavity can lead to life threatening complications (e.g.,
meningitis, pneumocephalus, or brain abscess,'>!” prompt
diagnosis and management is demanded.

All patients in our study were subjected to conservative
medical treatment that included bedrest in a semi-setting
position for 10 days to 2 weeks, and avoidance of strain-
ing with the use of laxative and antitussive medication
when needed. In the absence of obvious infection, the
role of antibiotics is controversial. All nine patients with
non-traumatic CSF rhinorrhea failed to stop leaking by
conservative measures alone. Two patients responded to
conservative treatment temporarily, but the leak restarted
shortly after cessation of the conservative measure. Our
experience with conservative treatment is consistent with
the Mayo Clinic study where all 28 patients with sponta-
neous CSF rhinorrhea ended up closing surgically.'

Chemical analysis of the collected samples of the
rhinorrhea is important to confirm the nature of the
CSF fluid. An adequate amount of CSF was collected for
B2-tansferrin analysis in all patients. All collected samples
were positive for 32-tansferrin, which is considered a reli-
able specific marker for CSE. B2-tansferrin is also present
in the perilymph of the inner ear and in the vitreous hu-
mor of the eye.
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site.” High resolution CT scan has
an overall sensitivity of 70% in de-
tecting bony dehiscence.!” However,
the rate of detection is much lower
in cases of spontaneous CSF rhinorrhea with less than 2
mm skull base defects, due to partial volume averaging,
resulting in false positive and false negative results.?’ MRI
is a valuable non-invasive test for detecting and localizing
CSF leak. Modification of MRI technique by using both
T2 MRI images with fluid attenuated inversion recovery
(FLAIR) imaging was very helpful in localizing CSF rhi-
norrhea. A FLAIR sequence is also capable of differentiat-
ing skull base cystic lesions of a CSF nature (arachnoid
cyst, meningocele) from non-CSF lesions with similar
signal intensity on T1, T2 sequence (e.g. epidermoid,
inflammarory sinus changes).?"*

CT cisternography is another valuable radiographic
study that is considered the procedure of choice in detect-

16.0cm

Figure 4. CT-cisternography revealing CSF agress from
right cribriform area.
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ing CSF leak 2% It requires administra-
tion of a low osmolar non-ionic iodine
contrast agent into the subarachnoid
space with a subsequent search for
agent egress through the fistula site.”
The sensitivity can reach up to 90%
in active leaks. However, this technique
is invasive and the sensitivity can be as
low as 40% in cases of intermittent or
inactive leaks.””

Surgical management of CSF
thinorthea can be achieved by an
intracranial or extracranial approach.

CEREBROSPINAL FLUID RHINORRHEA

Valsalva manuever
Endoscopic exam

B2-transferrin

Fine-cut CT scan
MRI/FLAIR
CT cisternography

—

—t

Clinical history

&=

Physical examination

Localize CSF fistula

The decision depends on the size and
pathology causing the leak. Intracranial
tumors or a large encephalocele erod-
ing into the sinonasal cavity are dif-
ficult to manage by the endonasal
approach, especially if complications,
e.g. intracranial bleeding, should occur.
However, management of CSF rhinor-
rhea by an intracranial approach carries
morbidity and failure rates between
20 to 40%.'** On the other hand,

f

Conservative
management

FAILURE

Surgical
management

an endoscopic approach is less morbid
and has a success rate of 90 to 100%."!

Defects in fovea ethmoidalis
or cribiform plate

Encephalocele

’ Defects in sphenoid sinus

In the present study, only one of nine +

patients was elected for an intracranial
approach because of a large encephalo-
cele protruding through the ethmoid

<3mm

>3 mm
Onlay technique

sinus. In the other eight patients, an

Overlay technique

T

Removal of

endoscopic approach was used to seal
the CSF fistulae and treat associated

4 Removal of overlying sinus mucosa
mucosa and resection
of the mass up to bony defect +
Onlay graft
+

Fat obliteration

pathologies. The overall success rate
was comparable to other studies where
eight of nine patients required a single
procedure (one intracranial and seven
endoscopic). One patient who suffered from left sphenoid
encephalocele presented 18 months after the first procedure
with CSF re-leak. The patient underwent a second endo-
scopic procedure for sealing of the CSF leak and remained
leak-free up to his last follow-up visit, which was 14 months
following the last procedure. The defect in this patient was
due to an encephalocele that was protruding through a
pneumatized lateral extension of the sphenoid sinus. The fre-
quency of such lateral pneumatization of the sphenoid sinus
is about 28% in normal skulls.?

Adjunctive techniques that can be used to increase the
success rate of CSF fistula repair include perioperative anti-
biotics, and complete bedrest with elevation of the head. The
indications for postoperative lumbar drain are still contro-
versial. Diagnosis and management of non-traumatic CSF
rhinorrhea is shown in Figure 5.
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Figure 5. Diagnosis and management of non-trumatic CSF rhinorrhea. FE., Fovea
ethmoidalis; C.F.P. cribriform plate.

Conclusion

Non-traumatic CSF rhinorrhea is a relatively rare condition
occurring secondary to different etiologjes. Because of poten-
tial risky complications, prompt diagnosis and management
should be attempted. A multidisciplinary team, composed
of an otolaryngologist, radiologist, and neurosurgeon, should
be involved in the diagnosis and repair of the CSF fistula.
Precise preoperative localization is essential for successful repair.
Among multiple techniques available for localization, MRI/
FLAIR technique is effective but requires further evaluation
and polishing. In the absence of a large skull base lesion or
tumor, endoscopic repair of a CSF fistula carries a high success
rate with a high margin of safety and low morbidity rate.
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