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ABSTRACT

Objective : To determine the effi-
cacy of subcranial trans-nasal repair
of cerebrospinal fluid rhinorrhea with
free autologous grafts by the com-
bined overlay and underlay tech-
niques using the surgical microscope
and / or endoscope.

Patients and Methods : Twenty pa-
tients with CSF rhinorrhea were in-
cluded in this retrospective study.
They were 13 males and 7 females.
Their age ranged from 7 to 62 years
(mean39.35). The etiologies of the
leak were iatrogenic in 10 cases,
spontaneous in 5 cases, traumatic in
4 cases and one case was associated
with meningeo-encephalocele. Preop-

395

erative nasal endoscopic examina-
tion, computed tomography (CT) with
intrathecal non-ionic contrast and
magnetic resonance image (MRI)
were done when indicated. Endo-
scopic and / or microscopic repair of
CSF fistula was done by a combina-
tion of both under lay and overlay re-
pair with free autologous grafts as fol-
lows: Gelfoam with fibrin glue, strips
of fat, facia lata, Gelfoam with fibrin
glue (underlay), septal cartilage, Gel-
foam with fibrin glue and strips of fat
(overlay).

Results : Complete closure of the
leak was achieved in all patients. In
one case of spontaneous CSF leak
which was operated endoscopically,
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the leak was recurred 6 moths
postoperatively and ceased sponta-
neously after a month with conser-
vative medical treatment. No major
complications were seen and no
patients developed meningitis or
postoperative anosmia.

Conclusion: Subcranial transnasal
repair with free autologous grafts by
the combined overlay and underlay
techniques using endoscope or surgi-
cal microscope is a safe successful
method of treating CSF leaks, provid-
ed that the CSF leak is precisely lo-
cated and the site can be reached by
an endoscope or surgical micro-
scope.

Key words : Cerebrospinal Fluid
rhinorrhea, subcranial, transnasal, en-
doscopic, microscopic.

INTRODUCTION

Cerebrospinal fluid (CSF) rhinor-
rhea involves a breakdown of all
barriers that separate the subarach-
noid space from the upper aerodiges-
tive tract, namely, the mucosa of the
nasal cavity or paranasal sinus, skull
base (i.e., bone), dura mater, and
arachnoid membrane. It was first
described in the second century AD
by Galen [1].
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The surgical management of a
CSF fistula remains controversial as it
depends on the etiology of the leak,
the location of the fistula and the tem-
poral relationship of the leak to incit-
ing factor [2]. An open craniotomy
procedure has consistently been the
neurosurgical procedure of choice.
Some authors reported excellent re-
sults 90 % [3], whilst other groups had
seen lower success rates of approxi-
mately 60 % [4].

In recent years, the microscopic
and endoscopic repair of CSF fistula
have gained popularity and are now
considered by most to be the treat-
ment of choice for CSF rhinorrhea re-
pair [1-2]. Despite the popularity
gained by these approaches, the lite-
ra-tures reported a wide range of
grafting materials used to repair the
leaks, including autologous materials
(such as abdominal fat, septal muco-
sa, turbinate hone, temporalis facia
and facia lata); homologous materials
(such as cadaveric pericardium and
facia lata) and allografts (such as hy-
droxyapatite cement) [5-6-7-8-9].

These materials may be used as
underlay (i.e. between the dura and
skull base) or over-lay (i.e., over the
nasal site of the defect). Controversy
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also exists regarding the need for
‘fixators" such as packing and/or fi-
brin glue [5-6-7-8-9].

THE AIM OF THE WORK

The aim of this study was to deter-
mine the efficacy of subcranial trans-
nasal repair of cerebrospinal fluid rhi-
norrhea with free autologous grafts by
the combined overlay and underlay
techniques using endoscopes or sur-
gical microscope.

PATIENTS AND METHODS
This study was conducted be-
tween August 1995 and August 2000.
Twenty patients with CSF rhinorrhea
were managed at El-Hikma Hospital
for Neurosurgery and El-Mansoura
International Hospital, Dakahlia,

Egypt.

The patients’ age ranged from 7 to
62 years (average 39.35). They were
13 males and 7 females. The etiolo-
gies of the leaks were iatrogenic in 10
cases, spontaneous (normal pressure
leak) in 5 cases, traumatic in 4 cases
and one case was associated with
meningeo-encephalocele.

Patients with iatrogenic CSF rhi-
norrhea
They were 10 cases. Four were

peroperative during sublabial-
transseptal-trans-sphenoid hypophy-
sectomies, 2 were peroperative dur-
ing functional endoscopic sinus sur-
gery (FESS) for chronic ethmoidal
sinusitis, 2 during FESS for sinonasal
polyposis, one case was during exci-
sion of stage IlIb juvenile angiofibro-
ma (based on Fisch classification,
Andrews et al.[10], Fig.1) by endo-
scopic-assisted midfacial degloving
approach (Table: 1). The last case
developed CSF leak 8 days postoper-
atively after sublabial-transseptal-
trans-sphenoid hypophysectomy. The
CSF leak was from the sella floor CT
cisternogram and MRI.

Patients with spontaneous (normal
pressure leak) CSF rhinorrhea

They were 5 cases. They were
presented with symptoms of sponta-
neous intermittent unilateral CSF rhi-
norrhea which failed to respond to
conservative medical treatments. The
leak was persisted for a period
ranged from 5-10 months. Preopera-
tive CT cisternogram and MR
showed evidence of the leak in all
cases (Fig. 2& 3).

Patients with traumatic CSF rhinor-
rhea :
They were 4 cases. CSF leaks

MANSOURA MEDICAL JOURNAL
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were due to minor head injury, and
the fracture lines were at the floor of
the anterior cranial fossa as demon-
strated by high-resolution computed
tomog-raphy and MRI. None of these
patients required other operative in-
tervention.

Patient with meningeo-encephalocele

He was 20 years old. Intermittent
CSF rhinorrhea with unilateral nasal
obstruction due to intranasal cavity
mass was the presenting symptoms.
CT and MRI showed the evidence of
the lesion (Fig. 4).

None of the patients in this study
had meningitis or previously under-
gone neurosurgical craniotomy.

Preoperative nasal endoscopic
examination was done to all patients
with spontaneous, traumatic, menin-
geo-encephalocele and to the patient
who developed CSF leak after subla-
bial-transseptal- trans-sphenoid hypo-
physectomy to diagnose and localize
the clear fluid emanating from the
middle me-atus, superior meatus, or
the sphenoethmoid recess indicated
the site of leakage to be from the roof
of the anterior ethmoid sinus, the pos-
terior ethmoid sinus, or the sphenoid
sinus. CSF was collected and ana-
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lyzed to confirm its nature by its spe-
cific gravity, protein level, chloride,
and glucose level.

Preoperative high resolution plane
CT, CT with intrathecal non ionic con-
trast (cisternogram) in axial and coro-
nal cuts and MRI for the brain and
paranasal sinuses using 2 mm slices
thickness were done for patients with
spontaneous, traumatic CSF rhinor-
rhea, meningeo-encephalocele, and
to case who developed CSF leak after
sublabial-transseptal- trans-sphenoid
hypophysectomy to show any causa-
tive intracranial lesions, to identify
bony abnormalities within the sinuses
or skull base, to determine the site
and size of the defect.

All patients had preoperative and
postoperative antibiotic cover. Lumbar
CSF drainage was not necessary.

Transnasal endoscopic repair of
CSF fistula was done for cases with
spontaneous leak (5 cases), traumatic
(4 cases), iatrogenic peroperative
during FESS for chronic ethmoidal
sinusitis (2 cases), peroperative
FESS for sinonasal polyposis (2
cases), excision of stage lllb nasoph-
aryngeal angiofibroma with intracrani-
al extension and excision of menin-
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geo-encephalocele. The last case
was excised and repaired as pre-
scribed by Mattox and Kennedy [11].

Fistulae occurred peroperatively
during sublabial-transseptal- trans-
sphenoid hypophysectomy or posto-
peratively were repaired utilizing the
same approach with the surgical mi-
Ccroscope.

The repair was carried out as fol-
lows: Once the defect was identified,
the surrounding bony edges and mu-
cosa around the defect were freed
from soft tissues for an area of 2 to 3
mm with small-cupped forceps in or-
der to allow the graft to firmly adhere
to the skull base. The fistula was re-
paired by placing the grafting material
as follows: Gelfoam with fibrin glue
(rapid polymerizing fibrin glue was
prepared from autologous blood as
described by Stechison[12], strips of
fat harvested from the thigh during
obtaining facia lata, free autogenous
facia lata graft, Gelfoam with fibrin
glue (the underlay graft), adequate
size piece of septal cartilage
(obtained by septoplasty), Gelfoam
with fibrin glue, strips of fat (overlay
graft, Fig. 5). Under this lied a layer of
packing ribbon gauze soaked in Gen-
tamycin cream and which was stayed

in place for 3 days.

Patients were reviewed weekly as
outpatients and performed sterile sa-
line nasal douches until the Gelfoam
had desorbed (3 to 5 weeks). Pa-
tient's follow-up ranged from 7 to 52
months (average 25.95).

RESULTS
The most common causes of CSF
rhinorrhea in this work were predomi-
nantly iatrogenic (10 cases, 50 %)
and spontaneous (5 cases 25 %,
Table 1).

Preoperative radiological evalua-
tions (plane CT, CT cisternogram and
MRI) showed the exact locations and
sizes of the leaks (defects) in all pa-
tients (Table 1). MRI showed the
bright signal from trapped CSF or her-
niated arachnoid in the dural-bone de-
fect and T2 weighted images showed
the same finding as CT cisternogram
as regard the site and size of CSF fis-
tulae (Fig.2).

The size of the bone defects was
varied from 3 to 18 mm (Tables 1 &
2). The most common site of leakage
was the ethmoidal roof/ cribriform
plate (Table 1). Four cases with
spontaneous CSF rhinorrhea were

MANSOURA MEDICAL JOURNAL
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due to cribriform plate defects and
one case was due to defect in roof of
the sphenoid (Fig. 2 & 3). The defects
in cribriform plate were mainly in fo-
vea ethmoidalis adjacent to anterior
ethmoidal artery.

There were no major operative or
postoperative complications. Posto-
perative intranasal synechia were
found in 3 patients in the first 2 weeks

of surgery. They were divided under
local anesthesia.

Complete closure of the leaks was
achieved in all patients. In one case
of spontaneous CSF leak that was
operated endoscopically, the leak
recurred 6 months postoperatively
and ceased spontaneously after a
month with conservative medical
treatment.

Table 1: The age, sex, etiology, size, site, follow-up period and outcome for the patients treated
norrhea.

surgically for CSF Rhi;
No [Age | Sex | Eticlogy Size | Site Follow-up
In period in
mm months
1 s M Trauma 3 R anterior fovea ethmoidals post. | 13
to AEA
2 48 F Spontancous leak 5 R anterior fovea ethmoidalis 7
adjacent to AEA
k) 51 M During sublabial- 10 Roof of the sphenoid 43
transseptal- trans-sphenoid
hypophysectomy
4 49 F Spontaneous leak [] Left posterior ehmoid at junction | 10
‘between superior turbinate and
fovea ethmoidalis
5 20 M | During FESS for chronic | 3 At junction between superior 8
ethmoidal sinusitis turbinate and fovea ethmoidalis
[] 62 M Trauma 4 Left lateral wall of the olfactory 18
fossa
7 s M During FESS for chronic | 8 At the attachment of middle 20
cthmoidal sinusitis turbinate to fovea ethmoidalis
8 20 M meningeo-encephalocele 15 Anterior fovea ethmoidalis post. 22
To AEA
9 29 M Trauma 4 Right lateral wall of the oifactory | 22
fossa
10 |26 F | Eight days after sublabial- | 18 | Roof of the sphenoid n
transseptal- trans-sphenoid
1n |3 F Spontaneous leak 7 Left anterior fovea ethmoidalis 26
adiscent To AEA
12 |47 M During FESS for sinonasal | 9 At junction between middle 43
i turbinate and fovea ethmoidalis
[ENN ] F During sublabial- 17 Roof of the sphenoid 52
transseptal- trans-sphenoid
14 | 5§ M Spontaneous leak ] R anterior fovea ethmoidals post. | 10
. 1o AEA
15 |29 M Trauma 4 Right lateral wall of the olfactory | 48
fossa
16 | 52 M FESS foy!imnnd ] Roof of the sphenoid 24
17 | 53 M During sublabial 15 Roof of the sphenoid 56
transseptal- trans-sphenoid
18 1 M During excision of stage 13 Lef posterior ethmoid at junction | 38
1115 nasopharyngeal between superior turbinate and
angiofibroma by fovea ethmordalis
endoscopic-assisted
midfacial degloving
approach
19 |49 F During sublabial- 18 Roof of the sphenoid 7
transseptal- trans-sphencid
20 |38 E us leak [] Roof of the i 10
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Table 2: Size of the bone defects in the patients treated surgically for CSF Rhinorrhea.

Size in mm Number of patients %

From 3-6 7 35%
From 7-10 7 35%
From 11-14 1 5%
From 15-18 5 25%

B

Fig. 1: A Patient with iatrogenic CSF rhinorrhea: Preoperative MRI for  type Illb
nasopharyngeal angiofibroma invading the infratemporal fossa, orbital region with
intracranial extradural parasellar involvement who had endoscopic-assisted midfacial
degloving approach with transnasal endoscopic repair for iatrogenic CSF rhinorrhea
occurred during tumor removal from fovea ethmoidales region. Fig B: Coronal CT with
contrast two years postoperatively of the same patient showing complete clearance of
the tumor and intact skull base.

MANSOURA MEDICAL JOURNAL
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A B
Fig. 2 : A case of spontaneous CSF: A- CT cisternogram showing contrast accumulation at

the level of the bony dehiscence in the right cribriform plate and fovea ethmoidalis. B:
MRI for the same patient showing accumulation at the same site.

Fig. 3: A: case of spontaneous CSF: CT cisternogram showing contrast accumulation at the
level of the bony dehiscence in the left cribriform plate and fovea ethmoidalis. B:
Another case of spontaneous CSF: Plain CT scan showing opacification of the
sphenoid sinus due to trapped CSF with bony dehiscence at the roof of the
sphenoid sinus.

Vol. 34, No.3 &4 July., & Oct, 2003



Fig. 4 : The patient with meningeo-encephalocele: Plain axial and coronal CT showing
herniated intranasal meningeo-encephalocele between nasal septum and cribriform
plate.

Brain

Dura

The overlay graft

Orbit

Ethmoid sinus

Fig. 5 : Illustration showing the schematic drawing of the overlay and underlay technique
used to repair cerebrospinal fluid fistula in the current work.
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DISCUSSION

Galen first described CSF rhinor-
rhea in the second century AD. Since
that time, the management of cere-
brospinal fluid rhinorrhea has histori-
cally plagued the neurosurgeons and
the otolaryngologist-head and neck
surgeons [1-13],

The operative management of
CSF rhinorrhea can be di-vided into
intracranial and extracranial ap-
proaches; each has its advantages
and disadvantages [3-14]. Extracrani-
al repairs are associated with de-
creased morbidity, decreased inci-
dence of anosmia, superior exposure
of the ethmoid and sphenoid regions

with success rates from 80%-90%
[14]

As a result of the advent of the
surgical microscope and rigid endo-
scope, the endonasal approach has
become the most commonly used one
for the initial closure of CFS leaks in
this area. It allows excellent visualiza-
tion of the site of leakage, easy lifting
of the surrounding mucosa and easy

placement of the graft over the defect
(71,

Throughout the literatures, the
choice of materials used during micro-

Vol. 34, No. 3 & 4 July., & Oct, 2003

scopic or endoscopic repair of CSF
fistulas seems to depend on the ex-
perience and familiarity of the operat-
ing surgeons with the various tech-
niques. Wigand [5], and then
Stankeiwicz [6], described repairing
CSF fistulas using turbinate mucosa
free graft with fibrin glue and postau-
ricular fat and temporalis facia, re-
spectively. Papay et al. [15] described
the endoscopic repair of spontaneous
or traumatic CSF rhinorrhea using fa-
cia lata, muscle, and fat. Lanza et al.
[7], repaired 42 skull base defects in
36 patients using mucoperichondrial
and mucoperiosteal graft and septal
cartilage.

Wormald and McDonough [16] pre-
sented the "bath plug" technique,
which consisted of introducing a fat
plug with a secured Vicryl suture into
the intradural space. These authors
claimed that this technique would pre-
vent high CSF pressure from pushing
the graft away from the defect.

Whether an underlay or overlay
technique is superior is also contro-
versial [1-2--6-7-8-9] Dyring an un-
derlay technique, the intact dura is
detached from the edge of the bony
defect to expose an adequate but-
tress for stable graft insertion. The
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graft is designed in such a way that it
can be pushed a few millimeters be-
tween the bone and the raised intact
dura on all sides of the defect. The
overlay (onlay) technique was used
if there was a risk that nerves or
vessels might be damaged when
raising the dura from the surrounding
bone or when inserting the graft, or if
an inlay technique was not technically
possible. The graft was placed over
the dural lesion and over exposed
bony margins that had been denuded.
The graft is then supported in place
with layers of some type of fixator,

such as Gelfoam, Surgicel, or fibrin
glue [8-17],

The combined overlay and under-
lay technique used in this work was
designed to prevent CSF pressure
from pushing the graft away from the
defect. The facia lata is strong graft-
ing material, easy to obtain in ade-
quate size with fat from the thigh and
was easy to design in such a way to
be pushed few millimeters between
the bone and the raised intact dura on
all sides of the defect. Gelfoam with
fibrin glue were used to fix the graft in
place. Septal cartilage was used to
provide rigid support for the graft in
place and to be in continuation with
the surrounding anterior skull bone.

The graft is held in place with strips of
fat to obtain a tight seal, easy to be
vascularised and it will act as over lay
(onlay) graft.

Fibrin glues have been widely
used in neurosurgery [18]. These
glues are mainly said for prevention of
cerebrospinal fluid (CSF) leakage but
are also used for achieving hemosta-
sis on the dura mater, for cranioplasty
using resected autologous bone frag-
ments, for anastomoses of nerves
and vessels, and for the inclusion of
antibiotics[12-18]. |n the current work
Fibrin glue was used as a sealant
rather than as an adhesive and also
to form a tough fibrin clot plate that
sufficiently seals dural tears to pre-
vent (CSF) leakage. It was used as
an adjunct and not a substitute for a
watertight closure that provides the
most assured means of avoiding CSF
leak.

In the present study among 15
cases of CSF rhinorrhea who under-
went endoscopic repair of CSF fistu-
las, there was a case that had recur-
rence of CSF rhinorrhea after 6
months. This patient did not like to
have any more surgical intervention
for this leak. During his follow-up the
CSF rhinorrhea eased eventually in

MANSOURA MEDICAL JOURNAL
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one month with conservative therapy.

Failure of repairing the defect by
the endoscopic approach may be
related to inability to successfully lo-
calize the defect, graft displacement,
insufficient graft size, incomplete ap-
position of the graft to the skull base
defect, and patient non-compliance
with post-operative instructions [].

There have been 2 large studies
that have examined the success of
endoscopic repair of CSF fistulas for
all etiologies [19-7]. Dodson et al. [19),
treated 29 cases of CSF rhinorrhea
with endoscopic techniques. Seventy-
five percent had resolution after their
initial repair. Duration of follow-up
ranged from 3 to 43 months. Lanza et
al. [7], reviewed 36 patients that un-
derwent endoscopic repair of CSF fis-
tulas. During the first attempt, suc-
cessful endoscopic repair was
achieved in 94%.

Conclusion

Subcranial transnasal repair with
free autogenous grafts by the com-
bined overlay and underlay tech-
niques appears to be a safe method
of treating CSF leaks with low morbid-
ity, provided that the site of the CSF
leak is precisely located. The parallel

Vol. 34, No. 3 & 4 July., & Oct, 2003

development of new techniques of ra-
diological and endoscopic imaging
and instrumentation seems to meet
these requirements.
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