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Optimising outcomes in the management of spontaneous 
cerebrospinal fluid rhinorrhoea* 

Summary
Background: To describe our experience of the management of spontaneous cerebrospinal fluid (CSF) rhinorrhoea in a large case 
series focusing on surgical approach, peri-operative management and outcomes; to evaluate the efficacy of endoscopic CSF leak 
repairs. 

Methodology: Retrospective chart review was performed for all patients with spontaneous CSF rhinorrhoea managed from 2003 
to 2011 at a tertiary referral centre. Data regarding demographics, presentation, site of leak, peri-operative management, surgical 
approach, body mass index (BMI), follow up and success rates was collated.

Results: Thirty-six patients were identified: 9 male and 27 female with a mean age of 50.4 years. Eight patients had previous failed 
repairs in other units. Success rate after first surgery was 89 % and after second surgery was 100 %. Four patients had recurren-
ces, 3 underwent successful revisions and the fourth had complete cessation of the leak after gastric bypass surgery and weight 
reduction. All failures were before 2004 prior to instigation of an anatomic three-layered repair with no further failures in the fol-
lowing 7 years. Mean follow up was 21.5 months. Mean body mass index was 34.0 kg/m2. Fifty percent of spontaneous leaks were 
from the cribriform plate, 22 % sphenoid, 14 % ethmoid and 14 % frontal sinus.

Conclusion: Endoscopic CSF fistula closure has become the gold standard of care. In order to optimise the outcome, we recom-
mend a multidisciplinary approach to manage the associated idiopathic intracranial hypertension and an anatomic three-layered 
closure technique for recalcitrant cases. 
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Introduction
Spontaneous cerebrospinal fluid (CSF) rhinorrhoea is an idio-
pathic CSF leakage where no definable cause such as tumour, 
trauma or previous surgery is present (1,2). Recent studies have 
associated spontaneous CSF leaks with raised intracranial pres-
sure (ICP) and an underlying diagnosis of idiopathic intracranial 
hypertension (IIH) (3-6). The primary disorder of spontaneous 
leaks is that of CSF circulation, manifesting itself via a dehis-
cence of the skull base.

Spontaneous CSF rhinorrhoea classically presents with unilateral 
intermittent clear watery nasal discharge affected by posture 
and valsalva manoeuvres. Patients with IIH may present with 
headache, tinnitus, imbalance, visual disturbance alongside 
radiographic findings of a total or partial empty sella (2). Both 
IIH and spontaneous CSF rhinorrhoea occur more commonly in 
obese middle-aged females (6). 
Endoscopic CSF leak repair aims to produce a complete and 
robust separation of the subarachnoid space from the nasal 
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cavity hence minimising the risk of intracranial infections from 
the sinonasal cavity which can approach 20% if untreated (7). In 
addition, this restores normal CSF circulation which is critical in 
maintaining brain buoyancy and preventing CSF hypotension (8).
Endoscopic closure of CSF fistulae is now recognised as the gold 
standard of management with high success rates (Table 1) (9-11). 
Spontaneous CSF rhinorrhoea is the most difficult aetiological 
subgroup, less likely to achieve a successful closure, with repor-
ted failure rates of 25 – 87 % in the 1970s and less than 10 % in 
more recent series (9,12-15).

Despite several published articles including a recent systematic 
review on the endoscopic repair of CSF leaks many questions 
remain unanswered regarding the management of the recal-
citrant cases with spontaneous leak aetiology (16). This study 
evaluates the management and outcomes of spontaneous 
CSF rhinorrhoea at a tertiary referral centre over an eight year 
period.

Materials and methods
Study population
A cohort of 36 patients, attending for management of spontane-
ous CSF rhinorrhoea from 2003 to 2011, was identified from the 
senior author’s prospectively maintained patient database (17).
The minimum data set collected for each case incorporated 
patient demographics; presentation; site of leak; body mass 
index (BMI); evidence of raised intracranial pressure (ICP); peri-
operative management; operative technique; outcome; length 
of follow up alongside complications.
The London Research Ethics Committee confirmed that ethical 
approval was not required for the study.

Peri-operative and surgical management
Pre-operatively, nasal secretions were tested for β2 transferrin to 
confirm CSF leak and 1 mm thickness high resolution computed 
tomography (CT) of paranasal sinuses, using BrainLabR (Brain-
LAB, Heimstetten, Germany) protocol was performed to allow 
intraoperative navigation. Magnetic resonance imaging (MRI) 
was performed when there was suspicion of a meningoencep-
halocele or the site of leak was not identified on CT.
All patients underwent a formal neurological review for assess-
ment and management of any underlying primary pathology 
resulting in CSF rhinorrhoea.
An endoscopic approach was used in all patients by the senior 
author (HAS). Intrathecal fluorescein was utilised intra-operati-
vely to delineate skull base defects in all revision cases, in those 
with potential multiple leak sites and if imaging failed to clarify 
an anatomical defect. Of note, this is an off-label indication for 
intrathecal fluorescein and as such, should be used with caution 
with fully informed consent.
A day prior to surgery, all patients underwent skin prick testing 

with fluorescein eye drops to rule out significant adverse 
reaction (18). On the day of surgery, intramuscular chlorpheni-
ramine was injected prior to intrathecal injection of sterile and 
filtered fluorescein similar to Lund’s protocol (18). However we 
did not routinely lie the patient head down in recovery post-
injection for one hour because, in our experience, the elapsed 
time between the injection and starting the surgery was usually 
sufficient for the spread of fluorescein. Only if no dye was seen 
intraoperatively, a head down tilt and valsalva manoeuvre was 
performed.
Following nasal decongestion with Moffet’s solution, appropri-
ate endoscopic sinus dissection was performed to gain sufficient 
exposure to the site of the leak. Lateral lamella or ethmoid sinus 
leaks were accessed with an ethmoidectomy, olfactory groove 
leaks with a partial middle turbinectomy and frontal sinus leaks 
with a modified Lothrop/Draf III approach (19). Sphenoid sinus 
leak sites did not typically require disturbance of other sinuses. 
Complete fronto-spheno-ethmoidectomy was performed if the 
defect was not pre-operatively identified on imaging and the 
skull base inspected carefully to delineate the fistula with the 
help of intrathecal fluorescein.
Reduction of herniated mucosa or diathermy of an encephalo-
cele was performed if present (20). The mucosal perimeter of the 
leak site was denuded by up to 5 mm if possible. 
Prior to 2004, all defects were repaired with a two layered ap-
proach, commonly with fascia lata and nasal mucosa. From 2004 
onwards, the defects <4 mm were continued to be repaired 
with the original 2 layered technique, however we adopted an 
anatomic three layered repair for the defects ≥ 4 mm (17,21). The 
choice of graft material used varied according to the size and 
the site of the leak and included fascia lata or duragen®, septal 
cartilage, bone pate, fat and middle turbinate mucosa (21). In 
ethmoid and olfactory defects a fascia lata underlay followed by 
septal cartilage and free turbinate mucosa was used. Sphenoid 
defects were commonly repaired using fascia lata followed by 
fat obliteration after denuding the mucosa to avoid possible 
mucocele formation. In two revision sphenoid cases bone pate 
harvested from mastoid bone was successfully placed between 
fascia lata and turbinate mucosa. Frontal recess repair techni-
que was similar to those with ethmoid and olfactory defects. 
However, most of these defects were < 4 mm and as such only 
required a two layered closure. Fat grafting in the frontal region 
was avoided as obstructing the frontal recess has a potential risk 
of sinusitis and mucocele formation (17). In 2 cases where fascia 
lata was unavailable, Duragen® (IntegraTM, Plainsboro, NJ, USA) 
was incorporated. A watertight seal was achieved in all cases by 
applying fibrin sealant Tisseel® (Baxter Corporation, Deerfield, IL,  
USA) between the first and second layers and superficial to the 
third layer of the repair (22).
Lumbar drains were utilised in those with raised intracranial 
pressure, all revision cases and those with defects ≥ 4 mm in 
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size. Also intra-operatively, if the leak was under high pressure, 
10 to 20 ml CSF was removed to facilitate a watertight repair, 
alongside the use of a lumbar drain (17).
Post-operatively, patients maintained strict bed rest for 48-72 
hours with the head elevated 30 degrees. All efforts were made 
to prevent an increase in intra-cranial pressure incorporating the 
use of laxatives, avoidance of straining and nose blowing. 
In earlier cases, Whitehead’s varnish impregnated gauze nasal 
packing was inserted and removed in one week under general 
anaesthesia. Since 2009, Nasopore® (Polyganics, Groningen, the 
Netherlands), a biodegradable nasal pack was used obviating 
the need for a second anaesthetic for pack removal. Prophylactic 
co-amoxiclav antibiotic was dispensed for a one week period.

Statistical analysis
Statistical analysis was performed using GraphPad PrismR v5.0 
(GraphPad® Software Inc., La Jolla, CA, USA).

Results
Demographics 
Thirty six patients were identified, of which 9 were male (25%) 
and 27 female (75%). Mean age was 50.4 years. There was no 
statistically significant difference (p > 0.30) between the mean 
age of the male and female patients. Eight patients (22%) were 
revision cases all of whom had their initial surgeries in other 
units.

Presentation 
The mean duration of CSF rhinorrhoea prior to presentation was 
14.5 months (95% CI: 9.8 to 19.1 months). 
Eight patients (22.2%) had episodes of meningitis pre-operati-
vely, with 2 having 3 incidents, 3 having 2 attacks and 3 having 
one. 
The mean BMI in all patients was 34.0 kg/m2. There was a statis-

tically significant higher BMI in the female group (35.4 kg/m2) 
compared to the male group (29.7 kg/m2), (p < 0.05) (Figure 1).

Size and site of leak
Size of the defects ranged from less than 1 mm to 30 mm.  Mean 
defect size was 10.6 mm (95% CI: 5.6 – 15.6). 
The anatomical defects were in the cribriform plate in 18 
patients (50%), sphenoid bone in 8 (22%) and ethmoid bone as 
well as frontal recess in 5 (14%) each (Figure 2). 

Peri-operative measures 
Nasal secretion sample for Beta 2 transferrin yielded positive in 
33 patients (92%). 
Intra-operative intrathecal fluorescein was utilized in 33 patients 
(92%), identifying skull base defects in all but one patient (97 %) 
but a 1 mm defect was noted anatomically in the ethmoid roof. 
There were no adverse reactions to the fluorescein skin prick 
tests and its intrathecal injection. 
A lumbar drain was used in 22 patients (61%) with no documen-
ted side effects

Surgical outcomes and follow up
After our first surgery, success rate was 89% (32/36) followed 
by 100% success for our second operative intervention on 3 of 
our 4 failed cases. The 4th patient declined to undergo further 
revision surgery and will be discussed in the next paragraph.
There were 8 patients referred from other units who had under-
gone at least one attempted surgical repair elsewhere. The CSF 
leak in 7 of these 8 patients resolved following our first surgical 
repair. Our surgical attempt failed in one lady with BMI of 43.6 
kg/m² who had also undergone two previous failed surgeries. 
She declined further revision surgery and was referred to have 
gastric bypass surgery with subsequent complete cessation 
of leak to date (18 months). This lady was one of our total 4 

Figure 1. Comparison of BMI by gender. Figure 2. Site of anatomical defect.
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patients who had a failed surgical repair at our institution. The 
remaining 3 patients underwent a successful revision surgery by 
the senior author using a three layered closure technique and 
subsequent adaption of this approach for the recalcitrant cases 
in 2004. Since then, there have been no further failures after first 
attempt at our institution. All 4 patients had skull base defects 
of ≥ 4 mm and underwent our first surgical attempt in repair of 
CSF fistula prior to 2004 when we utilised a two layered repair 
technique (Table 2).
One patient successfully underwent her first endoscopic CSF 
fistula closure in conjunction with the insertion of a ventriculo-
peritoneal shunt as a combined case with the neurosurgeons. 
Another patient in our series had multiple defects (Table 2).
Mean follow-up was 22.5 months with 95% CI (14.6 – 28.5 
months) and median of 19 months. 

Complications
Other complications included three post-operative episodes of 
transient pyrexia, 24 hours postoperatively with negative blood 
cultures or evidence of meningitis. In addition two patients 
complained of hyposmia, two had persistent headaches requi-
ring further management by neurologists and two developed 
intranasal synechiae, one of which required surgical division.

Discussion
This study outlines the management of one of the largest series 
of spontaneous CSF leaks over an 8 year period and compares 
well with the literature (Table 1) (2,6,9,11).
The tendency of our patients to be obese, middle aged females 
corresponds with the documented overlapping demographic of 
spontaneous CSF rhinorrhoea and IIH (6,9,11,15). A formal neuro-
logical review was performed for all patients pre-operatively 
for assessment and management of the underlying primary 
pathology leading to CSF rhinorrhoea (23). If clinically indicated, 
a measurement of lumbar puncture opening pressures was 
carried out. Mean duration of CSF leak was 14.5 months prior to 
their presentation with a 22 % risk of meningitis, similar to the 
literature (7).

Idiopathic intracranial hypertension is not a well understood 
disease entity with hypotheses ranging from abnormalities in 
vitamin A metabolism, adipose tissue acting as an actively secre-
ting endocrine tissue and cerebral venous anomalies (24). Equally, 
the management of these patients lacks a clear evidence base(24).
Whatever the cause, higher pressures lead to erosion of the 
skullbase with a predilection for the thinnest areas, namely the 
cribriform plate and sphenoid lateral pterygoid recess (2). Exces-

Table 1. Review of literature of endoscopic fistula closure. 

First author Year
Number of 

patients
Duration 

(years)
Success Rate 
(1st, 2nd) (%)

Follow up 
(months)

Sites of leak 
(%)

Lund (18) 2002 12 7 75.0 ? Mean: 32.4 C/AE 58, S 42

Schlosser (42) 2003 16 6 100.0 - Mean: 14.1 S 55, E 27, C 9, F 9

Lopatin (13) 2003 21 3 95.2 ? Range: 9- 42 S 43, C 29, E 29

 McMains (43) 2004 19 12 ?85.0 92 Mean: 25 S 58, C 42

Lindstrom (11) 2004 13 10 84.6 ? Mean: 58.8 C 46, S 31, E 7, F 15

Mirza (44) 2006 29 10 79.3 ?93 Mean: 60 *S 31, C 27, E 21, F 19

Woodworth (15) 2008 56 10 89.0 ? Mean: 34 S 45, E 26, C 18, F 11

Presutti (45) 2009 13 17 84.6 100 Mean: 47 AE 61, S 15, PE 23

Banks (9) 2009 77 21 91.0 *98 Mean: 21 S 40, E 27, C 21, F 12

Cassano (46) 2009 43 10 83.7 100 Mean: 96.6 *S 34, C 34, AE 17,  PE 14

Seth (2) 2010 39 10 87.1 100 Mean: 33.6 C 51, S 31, E 8

Gilat (26) 2011 7 10 100.0 - Mean: 24 C 100

$Psaltis (16) 2012 1778 - *90.6 *96.6 Mean: 35.9 *C/E 53, S 30, F 7

Totals 345 Mean: 10.5 Mean: 87.9 Mean: 97.2
Estimated Mean: 

39.3 C/AE 58, 
Means: 

35 S, 34 C, 24 E, 6 F

*overall percentage, not only for spontaneous aetiology. $systematic review, not included in calculations.

S = Sphenoid, C = Cribriform, E = Ethmoid, F = Frontal, A = Anterior, P = Posterior
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sive sinus cavity pneumatisation is also well recognised in those 
with spontaneous CSF leaks, which is also associated with thin-
ning of the skull base (2).

The anatomical locations in which the defects were found 
corresponded well to a recent large case series, with the com-
monest site being the cribriform plate (2). It has been suggested 
that the cribriform plate’s multiple perforations for the olfactory 
nerve fibres make it more susceptible to CSF leak formation (2). 
This is corroborated by a recent paper indicating that a substan-
tial pathway of CSF drainage into the lymphatic system occurs 
at the cribriform plate (8). In one patient in our series, the leak 
emanated from an extra foramen from the cribriform plate. A 
contemporary systematic review, however, indicates that the 
commonest fistula sites are ethmoid and sphenoid (16).
Pre-operative work up in this series fits well with described ma-
nagement algorithms (25). Nasal secretion test yielded positive for 
β2 transferrin in 92% correlating with those in the literature(18).

In keeping with accepted management algorithms, CT scans 
with 1mm slices employing BrainLab® protocol (BrainLab AG, 
Heimstetten, Germany) were sufficient at delineating anato-
mical defects (25). Magnetic resonance imaging proved to have 
a valuable complementary role, particularly in the presence of 
encephalocoeles (25). From our experience, the above modali-
ties proved to be sufficient except in cases with small defects 

of below 1 mm which were identified intra-operatively using 
intrathecal fluorescein. CT cisternography has been suggested 
by others as an adjunct but we have not found it necessary in 
our practice (25,26).  

Intraoperative intrathecal fluorescein was used in the majority of 
cases (92%). This was higher than that described at other centres 
(18,27). This was used in all revision cases, in those with potential 
multiple leak sites and in cases where imaging did not clarify an 
anatomical defect. No adverse reactions were reported to the 
intrathecal fluorescein, highlighting the efficacy and safety of 
fluorescein. A systematic review by Psaltis et al., also confirms its 
widespread use and safety profile when used in low concentrati-
ons such as those used in our series (25,26).

A range of grafts, including fascia lata, Duragen® (IntegraTM), 
temporalis fascia, septal cartilage, bone pate were harvested 
from the mastoid, turbinate mucosa and fat (21).  Success rates 
for a variety of grafts are reported to be similar (28).  In large skull 
base defects, the use of vascularized tissue grafts has been 
correlated with lower failure rates but we did not require their 
use(29).  In our unit, grafts were chosen depending on the size 
and site of a leak. The use of a two layered repair was superse-
ded by an anatomic three layered technique for defects ≥ 4 mm 
in 2004, replacing dura by fascia lata, bone by cartilage or bone 
pate and mucosa by mucosa (17).  This has been successful with 

Table 2. Revision and notable cases. 

Age
Sex

BMI
(Kg/m2)

Site
Size

Previous 
surgery at 
other unit

Outcome after 1st 
surgery

Outcome after 
2nd surgery

Co-morbidities
Follow up
(months)

65 F 27.5 Ethmoid 4 mm No Fail Success Hypertension 24

40 F 37.1 Sphenoid 5 mm No Fail Success
Hypertension, 

Raised BMI
96

48 F 34.0 Sphenoid 13 mm No Fail Success Raised BMI 32

41 F 43.6 Fronto-ethmoidal10 mm 2 Fail
N/A Underwent 
gastric banding 
and weight loss

Hypertension, 
Raised BMI, 

Type 2 Diabetes, 
IIH

36

40 F 38.9 Sphenoid 12-15 mm 2

Success
(Endoscopic closure 

and ventriculo-perito-
neal shunt)

N/A?
Raised BMI, 

Type 2 Diabetes, 
IIH

18

60 M 32.4 Frontal 1.3 mm 2.4 mm No
Success 

(Fronto-ethmoidal)

Success 
(Novel site, 

lateral recess)
Raised BMI 60

M = Male; F = Female; BMI = Body mass index; IIH = Idiopathic intracranial hypertension
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no failures since its adoption (17).  Despite limitations associa-
ted with retrospective studies, we recommend a three layered 
technique for recalcitrant cases particularly given that a recent 
systematic review failed to identify an ideal method or mate-
rials for repair (16). This review also revealed that a lumbar drain 
was utilised in half the cases (16).  Lumbar drain use remains a 
controversial topic, with no clear consensus in the literature and 
high success rates having being reported without their use (30,31).  
In our series, lumbar drains were inserted in consultation with 
neurologists and included those with raised intracranial pres-
sure, all revision cases and those with defects ≥ 4 mm in size. 
CSF pressure measurement was not regularly performed and 
was dependent on the clinical diagnosis of IIH by a dedicated 
neurologist. Although a routine pre-operative measurement of 
CSF pressure could have been useful in the assessment of the 
role of a lumbar drain, a recent study suggests that a single pre-
operative CSF pressure measurements in patients with active 
leaks are not sufficiently reliable to lead clinical decisions (32).
All sites of leaks were accessed endoscopically including two 
cases with frontal recess defects that were repaired with an 
endoscopic modified Lothrop/Draf III approach (19).

There is no agreement on the use of prophylactic antibiotics 
post-operatively and reports indicate that the risk of meningitis 
is not reduced (33,34).  However, some authors recommend a mini-
mum of 48 hours antibiotics whilst others treat subgroups with 
previous meningitis or revision cases (26,35).  We prescribed a one 
week course of antibiotics to reduce the risk of local infection 
due to nasal packing (36).
Spontaneous CSF leaks are more difficult to manage compared 
to other aetiologies and hence have lower success rates (2,6).  
This patient group is typically obese, middle aged women with 
defects in pneumatised sphenoid lateral recesses (2,6,15).  Elevated 
BMI and large skull base defects are associated with surgical 
failure in our series which corresponds to the literature (11).  
Out of our 4 failure cases (Table 2), one CSF leak case in a 41 year 
old female with a BMI of 43.6 kg/m2, demonstrated cessation 
following laparoscopic gastric bypass surgery and resultant 
significant weight loss, highlighting that bariatric surgery is a 
useful adjunct in the management of CSF rhinorrhoea. This con-
curs with the available evidence that bariatric surgery improves 
idiopathic intracranial hypertension and has the potential to aid 
management of CSF rhinorrhoea (5,37).  
Another notable case of a 40 year old female with confirmed IIH 
and raised BMI (Table 2) had failed both medical therapy with 

acetazolamide and two surgical repair attempts. We perfor-
med synchronised endoscopic repair of her CSF fistula and a 
ventriculo-peritoneal shunt insertion, resulting in resolution of 
her CSF leak. Ventriculo-peritoneal shunting is an effective and 
increasingly widespread treatment for idiopathic intracranial 
hypertension (2,15,38).  Therefore it may have contributed towards 
the success of our repair.
 
Endoscopic spontaneous CSF leak repair is the gold standard 
management and can be provided by an ENT surgeon with an 
interest in skull base surgery (6,9,11,15). However, assessment of 
the underlying primary pathology and instigation of adjuvant 
therapies to address associated risk factors requires a multidisci-
plinary approach (2,6,15).  The positive impact of the gastric bypass 
surgery and possibly VP shunting in our series, highlight the 
importance of dealing with the primary underlying pathology. 
Adjuvant treatment modalities include conservative (diet and 
weight loss), medical (loop diuretics and carbonic anhydrase 
inhibitors such as furosemide and acetazolamide), radiological 
(intracranial venous shunting) and surgical (ventriculo-perito-
neal shunting or bariatric surgery) options (2,5,6,15,37-41). Further 
research is required to elucidate if, when and which treatments 
to employ (24).

Conclusion
Endoscopic repair of spontaneous CSF rhinorrhoea is a safe 
and effective operation and has become the gold standard for 
management. We recommend a multidisciplinary approach to 
treat the primary underlying pathology of spontaneous CSF 
rhinorrhoea and utilisation of an anatomic three-layered closure 
in recalcitrant cases. 
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