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Abstract
Objective: The study aims to evaluate the outcomes of transnasal endoscopic surgical repair of CSF rhinorrhoea.
Materials and Methods: After approval from the institutional ethical committee (DME-396-18) and patient
consent, a descriptive study of 27 patients with cerebrospinal fluid rhinorrhea was conducted at Aziz Fatimah
Trust Hospital Faisalabad from August 21, 2018, to February 7, 2021. Transnasal endoscopic surgical repair of
Cerebrospinal fluid leak was performed by using multilayer technique using a graft from the inferior turbinate.
The data collected were analyzed using SPSS 20.
Results: The most common site of the CSF leak was the left side of the cribriform plate (n=19,70%). The most
common etiology was spontaneous (n=16,59%). At the same time, traumatic CSF leak (n=16,59%). was the second
common etiological factor. The surgical procedure used in the study reported a 93%(n=25) success rate. The
success rate was 97.5% on revision surgeries.
Conclusion: Transnasal endoscopic surgical repair of CSF leak is one of the most effective and safe surgical
interventions. Multilayer technique is not only safe but also has lesser complications. Moreover, this minimizes
the risk for the development of secondary wounds as compared to other surgical processes.
Keywords: cerebrospinal fluid, CSF, rhinorrhoea, transnasal endoscopic repair, inferior turbinate.
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Introduction
Cerebrospinal fluid (CSF) rhinorrhea is defined as
leakage of CSF from the nasal cavity. CSF Rhinorrhea
is caused by abnormal communication between the
subarachnoid space and the upper respiratory tract
due to numerous etiological factors. Depending on the
etiology, CSF leak is classified into two main
categories, traumatic and non-traumatic. Traumatic
etiology comprises of accidental fracture of the skull
base or as a consequence of surgical complication. In
contrast, non-traumatic etiology comprises all
spontaneous and with or without raised intracranial
pressure cases.1
A patient with CSF leak classically presents with the
flow of clear fluid on bending the head in the forward
direction in the form of drops. The diagnosis of CSF
leak depends on the brief history of the abovementioned etiological factors. Biochemical analysis
and radiological investigations are used as
confirmatory tests to assess the location of the lesion,
respectively.2
The first-line management is the conservative
approach. The patient is advised to take bed rest, keep
the head elevated, and be advised medications such as
diuretics and restricted fluid intake.3 CSF leaks due to
accidental (traumatic) etiology mostly heal within few
days. However, failure to respond to conservative
treatment carries a high risk of intracranial infections.
Patients who do not respond to conservative treatment
need surgical management.4 The radiological
investigations such as Computerized tomography
scans (CT-Scan) and Magnetic resonance imaging
(MRI) are the investigations of choice.5
The treatment of CSF rhinorrhea is complex and
debatable. The conservative approach is advised to
treat the cause of CSF leak, which comprises bed rest,
diuretics, and other medications that treat the cause.3,6
If the patient shows no response to conventional or
conservative treatment, surgical treatment is
recommended. The surgical interventions are
classified into two types, the intracranial approach
(leak repaired via Craniotomy) and the extracranial
approach (Transnasal endoscopic repair). The
extracranial approach, such as the transnasal
endoscopic surgical repair, has proved to be surgical
interventions with minimal complications and a high
success rate.1,7 Surgical repair by Craniotomy was
performed in the past, with a 60-80% success rate.
Whereas open surgical repair requires a wide coronal
incision with a high risk of permanent anosmia as a
major complication.8

Recent advances in endoscopic transnasal approaches
have changed the course of surgery, minimizing the
risk of complications to a greater extent. It gives
excellent exposure, better and greater magnification of
the defects. These added advantages have completely
replaced conventional open surgery with endoscopic
repair as the first choice surgery over time. Endoscopic
repair has numerous advantages, such as precise
identification and access to the defect site and errorfree placement of the graft. Trans-nasal endoscopic
repair minimizes the risk of permanent anosmia.6,7
The current study provides a critical insight into transnasal endoscopic CSF rhinorrhea repair using grafts
from the inferior turbinate.

Materials and Methods
A cross-sectional, descriptive study was conducted on
patients with a history of CSF rhinorrhea with
different etiological factors at Aziz Fatimah Trust
Hospital Faisalabad. The sampling technique was nonprobability purposive, including all cases of CSF
rhinorrhea presented in a defined period of three
years. All other cases of nasal surgery were excluded
from the study. After taking the ethical issue under
DME/395-18 from the institutional ethical committee
of Aziz Fatimah Medical and Dental College,
Faisalabad. The patients were admitted and managed
at the Otorhinolaryngology Department from August
21, 2018, to February 7, 2021. The data collected were
analyzed using SPSS 20.
All patients who presented with a complaint of
Cerebrospinal fluid leak were subjected to a brief
history of onset, duration, etiological factors,
aggravating and relieving factors, and associated
comorbidities (i.e., hypertension, diabetes, meningitis).
Reservoir sign (gushes of CSF fluid leak) was found on
clinical examination. Biochemical test reports such as
quantitative glucose measurements and HRCT (High
resolution computed tomography) were performed to
confirm the presence of CSF in the nasal discharge.
The lesion site was identified using the high-resolution
computed tomography of the skull and paranasal
sinuses. (Figure 1)
The patients were admitted one day before the surgery
for
preoperative
evaluation.
The
baseline
investigations, including bleeding/clotting profile,
complete blood count, Bleeding profile, hepatitis B and
C profiles, were performed before the surgical
procedure. Upon reporting of the standard values, the
patients were subjected to surgery. Tablet
Bromazepam and Inderal 40mg were prescribed to the
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patients one night before the surgery to relieve fear
and anxiety.
The surgical procedure was performed under general
anesthesia with 4% Xylocaine and adrenaline
subjected topically as a nasal pack, 10 minutes before
the surgery for adequate vasoconstriction. Four
injections of 2% Xylocaine with adrenaline were
injected at the upper end of the middle turbinate near
its attachment to the skull base, the middle part of the
middle turbinate, osteo-meatal complex, and inferior
turbinate. The anterior strip of the middle turbinate
was dissected using bipolar diathermy and preserved
in saline. Afterward, Uncinectomy was performed to
expose the ethmoidal area in the Osteo-meatal
complex. The mucosal tags were gently removed with
bipolar diathermy until the leak was traced guided by
the magnifying films obtained by High resolution
computed tomography (HRCT). After successfully
tracing the leak site, bipolar diathermy secured the
bleeding, and the edge of the leak was widely made
raw. The graft taken from the inferior turbinate was
placed over the defect as a first layer, followed by the
crush products of the middle turbinate placed gently
as the second layer. (Figure 2) Fibrin glue and
Surgicell were placed as third and fourth layers,
respectively. In the end, Nasal packing with Bismuth
Iodoform Paraffin Paste (BIPP) was kept for ten days
alongside broad-spectrum antibiotics. The patients
were prescribed Ceftriaxone (IV) B.D during their
postoperative hospital stay for three days, followed by
an oral antibiotic course of Macrolides, clarithromycin
500mg twice a day, and moxifloxacin 400mg once a
day.
Post-operatively, patients were advised to complete
bed rest and advised to keep the head slightly elevated
in a propped-up position. Stool softeners and diuretics
were prescribed for 5–7 days. The patients were kept
under follow-up for the next two months to assess the
minor and major complications.

Figure 1: CSF leak on the CT scan Film (Arrow
indicates the CSF leak)

Figure 2: Graft taken from the inferior turbinate

Results
Our study comprised 27 patients who were confirmed
cases of CSF rhinorrhea, of which 19 (70%) were
females, and 8 (30%) were males. The age of the
patients ranged from 19 years to 65 years with a mean
age of 38 ± 12.18. The demographic profile of the
patients has been listed in Table 1.
Table 1: Demographic Profile of the study (n=27)
Demographics
n (%)
Age (years)
19-26
8 (30%)
27-34
4 (14%)
35-42
1 (4%)
43-50
12 (44%)
51-58
1 (4%)
59-66
1 (4%)
Gender
Male
8 (30%)
Female
19 (70%)
Socioeconomic Background
Rural
14 (52%)
Urban
13 (48%)
Etiological causes for CSF rhinorrhea are listed in
Figure 1. Out of 27 cases, 6 (22%) cases of traumatic, 5
(19%) of Post-surgical/ functional endoscopic sinus
surgery (FESS), and 16 (59%) of spontaneous etiology.
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Graph 1: Etiology of CSF Rhinorrhea
The most affected side was the left in 23 (85%) than the
right side in 4 (15%) patients under study. The site of
leakage in our study was the cribriform plate (n= 19,
70%) sphenoidal sinus (n= 4, 15%), frontal sinus (n= 1,
4%) and anterior ethmoid (n= 3, 11%) illustrated in
Table 2.
Table 2: Site of leakage of CSF rhinorrhea (n=27)
Site of Leakage
n (%)
Cribriform Plate
19 (70%)
Sphenoid Sinus
4 (15%)
Frontal sinus
1 (4%)
Anterior Ethmoid
3 (11%)
Total
27 (100%)
Multilayer surgical technique was used to treat all
cases of CSF rhinorrhea. The patients were kept under
follow-up for 2–3 months. Only Three cases treated
recorded minor complications of nasal obstruction.
Table 3: Success rate of the procedure (n=27)
Success rate
N (%)
Success
25 (93%)
Recurrence
2 (7%)
The success rate of our surgical procedure was
recorded at 25 (93%), with only 2 (7%) cases reported
recurrence, which was corrected with revision surgery
using a multilayer technique and fibrin adhesive glue.
The revision success rate was 97%.

Discussion
An untreated case of CSF rhinorrhea is a dangerous
condition leading to chronic, life-threatening

conditions such as meningitis and brain abscess. CSF
leak results from the tear or fracture in the skull base,
which causes the cerebrospinal fluid to leak through
the nose.9
The current study showed female predominance. The
majority of cases reported were of spontaneous
etiology. Similarly, another study reported the high
prevalence of spontaneous cerebrospinal fluid leak
among females associated with obesity.10 Similarly,
Bhatti et al. also reported female predominance in his
study at Ayyub medical college, Abbottabad, and
Pakistan.11 The second most common cause of CSF
leak was trauma, with male predominance in these
cases. The high prevalence of this etiology among men
is because men occupy riskier jobs and are more
susceptible to trauma than females. Our study results
match with the study results of Mohamad H.
Mansour, in which there was a high incidence of CSF
leak in males.1
In this study, the most common site of the leak was the
cribriform plate (n= 19, 70%). According to the
literature, the cribriform plate is considered the
thinnest and weakest area of the anterior skull base.
The results of our study are similar to another study
which reports 184/227 (81.25%) cases with CSF leak
from the cribriform plate.1,11
All the cases were treated using a multilayer technique
using the graft from the inferior turbinate. Various
literature evidence advocates a success rate of more
than 90%. Sharma et al. reported 90%, Banks et al., and
Rohit et al. 91%, while Lee et al. and Ishfaq et al.
reported
a
92
and
90%
success
rate,
respectively.12,13,14,15 The result of another study is
similar to the repair outcomes by Singh and
colleagues, with a success rate of 91% in attempts at
using the septal cartilage with soft tissue graft & gel
foam.16 In our study, the success rate was 93%, which
supports using the endoscopic repair of CSF leak.
Numerous literature evidence suggests endoscopic
surgery for CSF leak as the first choice surgical
treatment.12
According to the literature, recurrence of CSF leak in
sphenoid sinus may be seen due to complex approach
during the endoscopic repair.13 The present study
reports a unique and less invasive procedure using the
transnasal endoscopic approach to treat patients with
CSF rhinorrhea. This modern technique is widely
accepted and recommended.
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Conclusion
Transnasal endoscopic repair of CSF rhinorrhea is
currently the widely accepted procedure using the
multilayer technique. The graft taken from inferior
turbinate reduces the risk of secondary wound and
increases the surgeon’s convenience during the
surgery.
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