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Abstract Cribriform plate is the commonest site of Cere-
brospinal fluid (CSF) leak, its fragility and juxtaposition of
arachnoid’s investment to the bone, where the olfactory
nerve pierces the skull, is a vulnerable site for CSF leak.
Endoscopic transnasal approach has been the main stay for
CSF leak repair over the past 2 decades. The technique and
surgical steps of Endoscopic Surgical Repair of Cribriform
CSF Leak using Free Septal Mucosal Graft without Post-
operative Nasal packs are presented. Transnasal endo-
scopic CSF leak repair under General anesthesia with free
mucosal graft, the critical steps include visualize the site of
leak, lateralisation of middle turbinate, defect site cau-
terised with bipolar cautery. Free mucosal from contralat-
eral side of the septum was placed as overlay technique.
Graft stabilised with surgicel after ensuring adequate con-
tact between the graft and the defect site. If the defect site
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is large then fat harvested from thigh is used as bath plug
the defect, then free mucosal graft is kept supported by
surgicel. Finally the middle turbinate was medialized and
sutured with 3 0’ Vicryl with nasal septum to support the
graft and also to stabilize the middle turbinate as a quilting
stich. No fibrin glue was used in our case series. No nasal
packing was done. Patients discharged on 2nd or 3rd
postoperative day. This technique provides consistent good
results reduced operating time of 40 min, no post-operative
morbidity, early mobilisation, with 100% success rate and
with added advantage of no nasal packing, patient can
easily breathing through the nose postoperatively & no
recurrence on long follow up.

Keywords Cerebrospinal fluid - CSF - Rhinorrhoea -
Spontaneous - Cribriform - CSF leak -

Cerebrospinal fluid fistula - Free mucosal graft -

No postoperative nasal packing

Introduction

Cerebrospinal Fluid (CSF) rhinorrhoea is leakage of cere-
brospinal fluid from the nose due to communication with
subarachnoid space with disruption of dura along with
bony defect [1]. Aetiology of CSF cribriform rhinorrhoea is
classified as traumatic (60%) and spontaneous (40%) [2].
Traumatic include accidental and iatrogenic while non-
traumatic (spontaneous) includes idiopathic, benign
intracranial hypertension (BIH), vit. D deficiency, skull-
base defects etc. Minimally invasive endoscopic approach
has become the standard treatment for CSF rhinorrhoea,
with more than 90% success rate, with lower rate of mor-
bidity and mortality as compared to the traditional
intracranial techniques [3, 4].
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Fig. 1 Left side cribriform
plate CSF leak

A.
B.
C.
D.
E.
F.

Materials and Methods

We reviewed the patients who presented to our Center with
CSF rhinorrhoea. Patients with unilateral spontaneous and
traumatic cribriform CSF leaks were included in our ret-
rospective study, while those with spontaneous leak from
other site and patients who lost postoperative follow up
were excluded from the study. 18 patients were included
in the study. Several parameters were evaluated including;
age, sex, site of the CSF leak and follow up. The most
common presenting complaint was continuous unilateral
watery nasal discharge; other possible symptoms include
headache, meningitis, hyposmia, meningism. The diagnosis
of CSF rhinorrhoea was based on clinical history. The
presence and site of CSF leak was confirmed by CT cis-
ternogram scan (intrathecal contrast study) coronal cuts
(0.75 or 1 mm) of the paranasal sinuses. All patients
underwent Transnasal endoscopic CSF leak repair with free
mucosal graft.

@ Springer

Identifying leak site Left Cribriform area

Raw area created around leak site using bipolar cautery
Bath plug Fat done for larger leaks

Free Graft spread out on the underlying raw bone
Surgicel placed to support the graft

Left middle turbinate sutured with the septum

Operative Procedure

Anaesthesia This procedure
anaesthesia.

Positioning Patient is positioned in a supine posture with
reverse trendelenburg position, head end is elevated to 30°,
to decrease venous return. Endoscope- ‘0’ degree 4 mm
rigid endoscope is used, along with a high definition
camera.

Surgical Procedure After proper decongestion of nasal
cavity, middle turbinate and superior turbinate were later-
alised to visualize the site of leak. In all cases lateralisation
of middle turbinate was done. After localising the defect,
the mucosa surrounding the defect was cauterised with
bipolar cautery. If associated meningoencephalocele or
meningocele were present, it was coagulated with bipolar
cautery. Free mucosa from contralateral side of the septum
was placed as overlay technique. Graft stabilised with
surgicel after ensuring adequate contact between the graft
and the defect site. If the leak didn’t stop after cauterization
of pseudo menigocele or menigocele and if the defect is

is done wunder general
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Fig. 2 Right side cribriform
plate CSF leak
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Right middle turbinate lateralized.

Free Graft spread out on the underlying raw bone

Right middle turbinate medialized

Right middle turbinate sutured with the septum , Gelfoam kept in middle meatus for

E. 10™ days postoperative Diagnostic Nasal Endoscopy , showing suture holding middle

turbinate to septum

large then fat harvested from thigh is used as “bath plug”
[5] to plug the defect, then free mucosal graft kept sup-
ported by surgicel. Finally the middle turbinate was
medialized and sutured with 3 0 Vicryl with nasal septum
to support the graft and also to stabilize the middle turbi-
nate as a quilting stich (Figs. 1, 2).

Closure No fibrin glue was used in our case series. No
nasal packing was done. Patients discharged on 2nd or 3rd
postoperative day.

Complications

In our series of 18 patients operated over 3 years
(2016-2019), of managing Cribriform CSF leak repair with
the help of a free septal mucosal graft without the need for
any postoperative nasal pack material, we did not
encounter any postoperative complications. There was no
risk of recurrence with this proposed technique on long
term follow up.

Results

Among the 18 patients, 15 were females (83.3%) and 3
were males (16.7%) (Table 1), most prevalent age group
was 31-40 years (55.6%) (Table 1). Left side cribriform
plate was common (55.6%) (p 0.637) (Graph 1), sponta-
neous was most common etiology (83.3%) (p 0.005)
(Graph 2), size of the leak is tabulated with p value of
0.485 (Graph 3) (Table 1).

Spontaneous CSF leaks are more common among mid-
dle aged obese patients. Cribriform plate is the most
common site in spontaneous leak because of its thin and
fragile nature.

Statistical Analysis
All statistical analysis were performed using Statistical
Package for Social Science (SPSS, version 17) for Micro-

soft windows. Descriptive statistics were presented as
numbers and percentages A x> test was used for
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Table 1 Results of study on cribriform CSF leak: endoscopic surgical repair using free septal mucosal graft without postoperative nasal packs

Number of cases Percentage p value
Age in years
< 20 years 1 5.6
21-30 years 4 222
31-40 years 10 55.6
41-50 years 2 11.1
51-60 years 1 5.6
Sex
Male 3 16.7
Female 15 83.3
Side involved
Right cribriform 8 444 0.637 (NS)
Left cribriform 10 55.6
Etiology
Spontaneous 15 83.3 0.005%%*
Traumatic 3 16.7
Size of leak
2 mm 6 33.3 0.485 (NS)
2.5 mm 4 222
3 mm 6 333
3.5 mm 2 11.1
NS not significant, **p < 0.01
Side Involved Etiology
® 55.6 % '.
w0 | 83.3 9%
% 44.4 o, *
%
40
30
©
0
» 167 %
‘° ]
9 Right Cribriform et cribritorm Spontaneous Traumatic
Graph 1 Side involved Graph 2 Etiology
comparison between the attributes. A two sided p value Discussion
< 0.05 was considered statistically significant.
The patients were followed up after surgery, postoper- Spontaneous CSF rhinorrhoea can be high pressure or nor-
atively follow up were uneventful without the risk of any mal pressure leak. Obesity is an important risk factor which
recurrence with the proposed technique. increases intra abdominal and intra thoracic pressure. This

may effect blood circulation in cranial venous collectors and
lead to development of benign intracranial hypertension
[6, 7]. Spontaneous CSF leaks are mostly idiopathic.
Increased intracranial pressure (ICP) with co-factors such as
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Size of Leak
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Graph 3 Size of the leak

sneezing, coughing causes abnormal fluctuations in cere-
brospinal fluid pressure [8]. The elevated pressure exerted on
areas of the skull base result in remodelling and thinning of
the bone. Ultimately, the bone is weakened resulting with a
defect. If the defect is large, meninges may herniate as
meningocele and brain parenchyma may herni-
ate as meningoencephalocele. Anterior skull base is formed
by cribriform medially and fovea ethmoidalis laterally.
Cribriform has a medial lamella and a lateral lamella. Fovea
extends from lateral lamella laterally to form the roof of
ethmoidal sinuses. Lateral lamella is the part of cribriform
plate lateral to middle turbinate attachment which lies lower
than the level of fovea. Depth of olfactory fossa will depend
on the height of lateral lamella [Keros classification]. Iatro-
genic trauma are more common in lateral lamella Keros type
3. Medial lamella is the part of cribriform plate medial to
middle turbinate attachment and has a thickness of
0.1-0.2 mm. The fragility of the plate and juxtaposition of
the arachnoid’s investment to the bone, where the first cranial
nerve perforates the skull, prolongation of subarachnoid
space which follows the olfactory filament, slow erosion of
skull base owing to fluctuations in Intracranial pressure (ICP)
leading to point erosion which finally leaks through the
weakest area makes this area of the skull base a vulnerable
site for spontaneous CSF leak. CT coronal 1 mm cuts of
paranasal sinuses, CT cisternography and MR cisternogra-
phy help in identifying the site, side, size and the contents of
leaking fistula [9—11].

Surgical management of CSF rhinorrhoea by Trans
nasal endoscopic approach is less morbid and has a success
rate of 90-100% [4].During repair, area surrounding the
defect is made raw by stripping the mucosa or cauterization

of the pseudo meningocele and surrounding mucosa to
promote osteogenesis and fibrosis, better placement and
take up of the graft and to reduce the incidence of muco-
cele formation. Being the thinnest part of skull base, medial
cribriform plate if subjected to too much manipulation can
cause enlargement of the defect size and micro fractures
which may extend to the lateral lamella of cribriform,
disruption of olfactory filament resulting in hyposmia.
Hence in our technique we create raw area at defect site
and adjacent area which include upper part of septum and
upper part of middle turbinate by bipolar cauterization.
Numerous grafting materials were used to close the defect
such as abdominal fat, nasal septum mucosa, bone, fascia
lata, temporalis fascia, conchal or septal cartilage and
muscle grafts. Graft can be placed by different techniques
like overlay, interlay, underlay, bath plug, sandwich mul-
tiple layer, blanket graft, gasket seal [12]. Here we
have used a simple overlay technique. Advantage of using
the overlay technique in this region is, olfactory epithelium
is non-secretory, so even if the entire mucosa is not
denuded, the chances of mucocele formation is negligible.
Advantage of middle turbinate suturing is that it supports
the graft repair and enhances synechiae formation which
helps to retain the graft in position. Advantage of free
mucosal grafts of septal graft is obtaining from opposite
site, less operative time, less post operative morbidity We
don’t pack the nasal cavity after surgery and patient can
easily breathe through the nose postoperatively, early
mobilization compared to other graft like fascia lata, tem-
poralis fascia or polyvinyl nasal packs for 5-7 days as in
various studies®. Nasal packing may sometimes lateralize
the middle turbinate or may disturb layers used to close the
defect with graft materials. Hence we avoid nasal packing
postoperatively. Success rate is 100% with no recurrence
on long term follow up. Reduced donor site morbidity.
Less crusting as compared to fascia. If fat plug is used, then
fat is harvested from the thigh through a small incision.

Conclusion

In our series the mean operating time was 40 min, with no
post-operative morbidity, early mobilisation, with 100%
success rate and no recurrence on long follow up.

With the help of free mucosal graft which is freely
available inside the nasal cavity itself, cribriform leak
repair become easy with less operating time and very high
success rate comparable to other graft materials. No post-
operative nasal pack hence no laterization of middle tur-
binate or disturbance (slippage) of graft by the pack and the
patients can breathe easily through the nose postopera-
tively, early discharge from the hospital and hence good
patient satisfaction.
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