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ABSTRACT
Objective: To determine the success and complications of endoscopic endonasal multi-layer technique for the management 
of spontaneous cerebrospinal fluid (CSF) rhinorrhea 

Materials and Methods: This descriptive chart review was conducted at Khyber Teaching Hospital and involved thirty-four 
patients with spontaneous CSF rhinorrhea confirmed by MRI. Exclusions included trauma, previous surgery, and tumors. 
The primary outcome was the success rate of the endoscopic endonasal approach and associated complications. Patients 
underwent endoscopic repair under general anesthesia. Postoperative care included strict bed rest, prophylactic antibiotics, 
and regular follow-up evaluations.

Results: The participants had a mean age of 37 ± 14.3 years, with a female predominance (67.65%). The mean BMI was 28 
± 3.6, with 74% of patients having a BMI over 25. Preoperative imaging identified the cribriform plate as the most frequent 
leak site (64.71%). The most common complication was meningocele (5.8%). One patient had idiopathic intracranial hy-
pertension (2.9%). All patients underwent successful endoscopic endonasal multi-layer repair, achieving a 97.06% success 
rate. Postoperative complications included nasal crusting (14.71%), sinusitis (11.76%), and a brief postoperative CSF leak 
(2.94%), which resolved spontaneously. One patient required a secondary repair. Follow-ups at one and three months con-
firmed the durability of the repairs, with no recurrence of CSF leaks.

Conclusion: The endoscopic technique is effective for managing spontaneous CSF rhinorrhea, demonstrating a high suc-
cess rate with minimal complications. These findings support minimally invasive approaches in CSF leak management, 
emphasizing the importance of patient demographics and comorbidities in treatment planning.
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INTRODUCTION
Spontaneous cerebrospinal fluid (CSF) rhinorrhea 

is a rare condition of CSF leakage into the nasal sinus-
es and passages from a tear in the meninges due to a 
non-traumatic cause. Most CSF rhinorrhea cases are sec-
ondary to head injuries (80% to 90%) while a few are spon-
taneous. 1 Skull base bony defects and tumors are often 
seen in non-traumatic cases. 2, 3 These leaks are common-

ly present as a breach between the skull base and dura of 
meninges through defects in the cribriform plate anteriorly 
and temporal bone laterally, often accompanied by brain 
hernia, a condition known as encephalocele. 4 The cribri-
form plate is the most frequent location due to its fragili-
ty and the proximity of the arachnoid layer with olfactory 
nerve passage through it. 5

Middle-aged women with obesity are frequently 
identified as high-risk populations for spontaneous CSF 
leaks. 6, 7 The predominant manifestations encompass or-
thostatic headache, nausea, and neck pain in order of fre-
quency. Moreover, tinnitus, anosmia, and dysgeusia might 
also manifest as plausible clinical evidence. 8 They are of-
ten accompanied by complications including meningitis 
and tension pneumocephalus. 9

Schlosser et al. have postulated the etiology of 
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spontaneous CSF leaks as a variant of benign intracranial 
hypertension (BIH). 10 Radiological findings often point to 
BIH, with observations such as an empty sella, enlarged 
periodic CSF spaces, tortuosity of the optic nerve, and bi-
lateral transverse sinus stenosis in the absence of throm-
bosis. 11, 12

Endoscopic repair has emerged as a minimally in-
vasive and increasingly preferred approach for the repair 
of CSF leaks of diverse origins at the anterior skull base. 
13 It is embraced as an efficacious modality compared to 
conventional open surgeries, with higher success rates 
and reduced morbidity. 14

This study aims to evaluate the management of 
spontaneous CSF rhinorrhea using the endoscopic endo-
nasal multi-layer technique and its success rate by pre-
senting a comprehensive analysis of thirty-four patients. 
Thus, this research endeavors to elucidate the potential 
role of endoscopic techniques in the broader landscape 
of CSF leak management.

MATERIALS AND METHODS
 It was a descriptive chart review of 34 patients (in-

cident cases in the last year from Jan 2023 to Jan 2024), 
retrospective in nature, conducted at the otolaryngology 
department of Khyber Teaching Hospital Peshawar. The 
study protocol was approved by the Institutional Research 
and Ethical Review Board (IREB) of Khyber Medical Col-
lege Peshawar under reference number (64/DME/KMC 
dated 27/11/2023). Informed consent from patients was 
waived because of the retrospective nature of the study. 
Every aspect of this study was according to the Declara-
tion of Helsinki 1964 and the amendments that followed.

Patients’ data were extracted from the hospital’s 
electronic health record system database/paper-based 
health records from the hospital. The collected data in-
cluded demographic variables like age, gender, and Body 
Mass Index (BMI), presenting complaints, diagnostic in-
vestigations carried out and documented medical and 
surgical history as written by the attending doctor. Com-
prehensive details regarding the surgical procedure done 
including the type of procedure and post-operative care 
and follow-up were also retrieved. Patients who present-
ed with spontaneous CSF leak, as confirmed by magnetic 
resonance imaging (MRI) were only included. Those with 
a history of trauma, previous surgery, and brain or skull 
base tumors were excluded for accurate analysis of re-
sults.

As documented in the health records of the pa-
tients, a comprehensive radiological assessment was con-
ducted preoperatively in all instances to precisely deter-
mine the location and dimensions of the defect, as well as 
to identify any associated complication, such as meningo-
encephalocele or meningocele. Radiological indicators of 
heightened intracranial pressure (ICP) were also carefully 

scrutinized. It involved a contrast Computed Tomography 
(CT) scan and T2-weighted Magnetic Resonance Imag-
ing (MRI) with contrast in the prone position, and a late 
venogram. Furthermore, consistent monitoring of serum 
electrolytes was implemented. As a prophylactic measure, 
patients were kept on oral third-generation cephalospo-
rin (cefpodoxime) 200 mg every 12 hours, in combination 
with oral acetazolamide 250 mg every 6 hours, and syrup 
potassium chloride 5-10 mL every 24 hours (to prevent hy-
pokalemia) until the definitive surgical intervention. Facul-
ty from neurosurgery and radiology disciplines were also 
consulted regarding the management plan.

All participants underwent an endoscopic endo-
nasal multi-layer restoration of the imperfection under 
general anesthesia. The location of the CSF leakage was 
verified intraoperatively by executing a Valsalva maneuver, 
involving the elevation of intraabdominal pressure by an 
anesthesiologist. The surgical field was exposed with dis-
section of adjacent turbinate and sinuses endoscopically. 
If present, meningoceles and meningoencephaloceles 
were reduced in standard fashion. The imperfection was 
then repaired, employing either adipose tissue or fascia 
lata graft (if measured <1 cm or had a low-flow leakage) 
or a vascularized nasoseptal flap (if measured >1 cm or 
had a high-flow leakage). A two-component fibrin sealant 
(Tisseel; Baxter Healthcare, Deerfield, IL) known as tissue 
glue, was administered for mending purposes in every in-
stance. During the procedure, a CSF diversion technique 
was implemented, where lumbar drain (LD) insertion was 
performed on individuals with high-flow leaks. LDs were 
subsequently removed if there was no evidence of CSF 
leak.

Postoperatively, absolute bed rest for five days 
with the head positioned at a 30-degree angle was recom-
mended for all cases. Each patient was administered pro-
phylactic ceftriaxone injections of 2 grams every 12 hours 
for 5 days, followed by oral cefpodoxime 200 mg every 12 
hours for 10 days. The regimen also included oral acet-
azolamide 250 mg every 6 hours, in conjunction with syr-
up potassium chloride at a dosage of 5 to 10 mL every 24 
hours, aimed at preventing hypokalemia. Upon discharge, 
patients were instructed to gradually reduce the dosages 
over six to eighteen weeks. Patients were followed up on 
two visits, one month and three months period post-op-
eratively. They were subjected to nasal endoscopy and 
MRI with contrast to look for primary outcomes. A surgical 
success was assigned if the defect was closed with no 
recurrence of CSF leak.

Data was analyzed using SPSS software version 
24.0 ((IBM Corp, Armonk, NY, USA). All the quantitative 
variables are presented in the form of mean and standard 
deviation. While qualitative variables are presented as fre-
quency and percentages.
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RESULTS
The mean age of the 34 patients in the cohort was 

39 ± 14.3 years. The majority (23, 67.65%) were females. 
The mean BMI stood at 28 ± 3.6, with data indicating that 
26 patients (76%) had a BMI exceeding 25. Among the 
comorbidities observed, hypertension was the most prev-
alent (4, 11.76%), as shown in Table 1. Symptoms upon 
presentation mainly featured thin watery nasal discharge, 
especially on exertion and when bending over. 

Preoperative imaging successfully identified CSF 
leak sites in all patients, with the cribriform plate being 
the most frequent site (Figure 1; 22 patients, 64.71%). 
The most common complication was meningocele (Sup-
plementary Figure 1, 4; 2 patients, 5.8%). Idiopathic in-

Table No 1: Characteristics of patients 

Demographics

Age (mean ± SD), years 39 ± 14.3

BMI (mean ± SD), kg/m2 28 ± 3.6

Female Patients 23 (68%)

Co-morbidities Number Percentage 

Hypertension 4 11.74

Morbid Obesity* 2 5.88

CRSWNP 1 2.94

BMI-wise patient distribution Male Female

< 18.5 1 2.9

18.5-24.99 5 2 20.5

25-29.99 4 15 56

30 and above 1 6 20.5
*BMI > 40, CRSWNP = Chronic rhinosinusitis with nasal polyp.

Table No 2: CSF leak associated data

Anatomical location of CSF leak

Cribriform 
plate, n (%)

Ethmoid roof, 
n (%)

Sphenoid 
sinus, n (%)

22 (64.71) 9 (26.47) 3 (8.82)

Associated complication

Meningocele 2 (5.88) 0 (0.00) 0 (0.00)

Meningoen-
cephalocele

1 (2.94) 0 (0.00) 0 (0.00)

BIH 1 (2.94) (fig 
2)

0 (0.00) 0 (0.00)

Meningitis 1 (2.94) 0 (0.00) 0 (0.00)

Defect size-wise distribution of patients 

Defect size Number (n) Percentage 
(%)

<3mm 7 20.5

3-6mm 11 32.3

7-10mm 12 35.2

1-2cm 3 8.8

>2cm 1 2.9
BIH = Benign intracranial hypertension

Figure 1: Coronal CT scan of the paranasal sinuses 
showing an anterior CSF leak through a defect in the 

cribriform plate of the ethmoid bone (indicated by 
yellow arrow)

Figure 2: Axial T2-weighted MRI showing an empty 
sella (indicated by yellow arrow).

tracranial hypertension (BIH), as indicated by an empty 
sella (Figure 2), was found in only one patient (2.9%), 
as shown in Table 2. The most common defect size was 
7-10 mm in 12 patients (35.2%) followed by 3-6 mm in 11 
patients (32.3%). Table 02. Intraoperative CSF leak was 
experienced by 23 patients (68%). Utilizing endoscopic 
endonasal sinus surgery (Figure 03), the middle turbinate 
flap emerged as the most commonly employed technique 
(18, 52.94%) Supplementary Table 01. 

Postoperative hospitalization lasted an average 
of 2 days for all participants. As outlined in Supplemen-
tary Table 02, during the follow-up period, nasal crusting 
was observed in five patients (14.71%) while sinusitis de-
veloped in four patients (11.76%) and was appropriately 
managed. Two patients (5.8%) experienced a postoper-
ative CSF leak; one at the one-month follow-up, which 
spontaneously resolved, and another patient on the 14th 
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postoperative day, was repaired again. The primary endo-
scopic repair procedure demonstrated an overall success 
rate of 97.06% (33/34 patients) in our investigation.

DISCUSSION
Spontaneous CSF rhinorrhea is a rare condition 

that presents diagnostic and therapeutic challenges. In 
this retrospective study, we explored the management of 
34 patients who underwent successful surgical manage-
ment using the endoscopic endo-nasal multi-layer tech-
nique with an overall 97% success rate.

In our study, most of the presenting patients were 
middle-aged and females, with a 2.09:1 female-to-male ra-
tio. Twenty-five patients had a BMI exceeding 25. These 
demographics align with previous studies indicating that 
spontaneous CSF rhinorrhea is more common in obese 
females. 15, 16 Although only one patient had BIH in our 
study, a strong association has been demonstrated be-
tween BIH and spontaneous CSF rhinorrhea previously. 17 
Furthermore, some patients had underlying medical con-
ditions such as hypertension, highlighting the potential rel-
evance of comorbidities in CSF rhinorrhea management.

Thin watery discharge was the commonest pre-
senting symptom which occurred most commonly during 
exertion and bending over, other studies do favor the 
findings. 18 Based on research findings, it is advisable to 
consider the possibility of spontaneous CSF rhinorrhea in 
individuals exhibiting elevated Sino-Nasal Outcome Test-
22 (SNOT-22) scores for rhinorrhea, particularly when they 
identify this manifestation as their primary concern, but 
have lower scores related to the other cardinal symptoms 
of CRS. 19 In our study, we utilized various radiological mo-
dalities for preoperative assessment. These included con-
trast CT and T2-weighted MRI with contrast in the prone 
position, along with a late venogram to aid in localization 
and diagnosis, this aligns with other studies. 20, 21 Current-
ly, Beta 2 transferrin is the gold standard for diagnosing 
CSF rhinorrhea, still, it cannot be used for localizing the 
site of leakage, imaging techniques such as volumetric 
extended echo train T2-weighted MRI and intrathecal gad-
olinium-enhanced spine MR imaging have shown promise 
in differentiating low- and high-flow CSF leaks, correlating 
with postoperative complications and recurrence rates. 22

In our result the most common site of CSF leak 
is the cribriform plate (18/34 patients), the finding is con-
sistent with literature 23. Intraoperative encounters with 
CSF leaks were consistent across all cases. These find-
ings align with the challenging nature of CSF rhinorrhea 
management, where the primary objective is to locate 
and repair the site of the leak effectively. Surgical tech-
niques, including the use of flaps like the naso-septal flap 
and middle turbinate flap, were employed successfully in 
achieving durable repairs. These techniques have been 
recognized as valuable tools in the armamentarium for en-

doscopic CSF leak repair. 24, 25

Surgical outcomes were favorable, with all patients 
achieving success, findings are similar to other studies. 26 
Some patients experienced transient sinusitis postopera-
tively, which is not unexpected in endoscopic sinus sur-
gery. 27 However, these cases were effectively managed, 
highlighting the importance of postoperative care. One 
patient presented with numbness in V2 distribution which 
was resolved after 2 weeks, this is consistent with the lit-
erature. 28, 29

Follow-up data at the 1st and 3rd months post-sur-
gery revealed sustained success and the absence of ad-
verse radiological findings. This long-term follow-up is es-
sential in assessing the durability of the surgical repair and 
the prevention of CSF leak recurrence. Our findings align 
with previous research stating that among the various ap-
proaches, defects repaired endo nasally had the lowest 
recurrence rate. 30, 31

There are a few limitations in our study. It is a sin-
gle-institution study with a small sample size. Some miss-
ing data could not be remedied due to the retrospective 
nature of the study. The relatively shorter follow-up period 
of 3 months limits the ability to assess long-term outcomes 
and the durability of the surgical repairs. The study does 
not compare the endoscopic endo-nasal multilayer tech-
nique to other surgical approaches, making it difficult to 
determine its relative effectiveness. Due to these factors, 
the findings may not be generalizable to other settings or 
populations with different demographics or clinical prac-
tices.

The study demonstrated a high success rate of 
97.06% through comprehensive data collection and anal-
ysis, employing a minimally invasive surgical technique 
with detailed postoperative care and follow-up. However, 
its retrospective design, single-center nature, small sam-
ple size of 34 patients, and lack of a control group limit the 
generalizability and introduce inherent biases.

CONCLUSION
Our study highlights the effectiveness and success 

rate of the endoscopic endo-nasal multi-layer technique 
for the surgical management of spontaneous CSF rhinor-
rhea. All patients achieved successful outcomes, with few 
minor side effects. Extended follow-up further supports 
the durability of the surgical repairs. These findings con-
tribute to the evidence of a minimally invasive approach 
and underscore the importance of considering patient de-
mographics, comorbidities, and financial factors in CSF 
rhinorrhea management.
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