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required a craniotomy (13 patients), as well as patients with 
CSF rhinorrhea of temporal bone origin (2 patients), were 
excluded from the analysis. For the remaining 25 patients, 
the same variables were evaluated, and the outcomes were 
compared with those of the endonasal group. 

To assess patient satisfaction, we used the Glasgow 
benefit inventory (GBI), which is a subjective patient 
orientated post-interventional questionnaire developed to 
provide a standard metric to compare benefit across dif-
ferent interventions9. All patients were contacted by tele-
phone or letter, and the GBI questionnaire was completed 
after a mini interview. Six patients of the retrospective 
group were lost to follow-up, so for them, only data from 
their clinical records were included. The study was ap-
proved by the ethical committee of the Medical School of 
Aristotle University of Thessaloniki (No 4/11-6-2010).

Statistical analysis
Results are expressed as mean values and standard 

deviations (SD) for continuous variables. Findings for the 
categorical variables-nominal type of data are presented 
as frequencies (number of responses) and percentage dis-
tribution. Student t-test and non-parametric Mann-Whit-
ney tests were utilized when appropriate. Chi-square test 
of independence (χ2-test) and Fisher exact test have been 
employed to compare the statistically significant asso-
ciation between two categorical variables. All tests were 
two-sided and statistical calculations were performed 
using the Statistical Package for Social Sciences (SPSS) 
statistical software, version 17 (SPSS Inc., Chicago, IL, 
USA). A 5 % statistical significance level was considered 
for all statistical tests.

Management
For patients who underwent endoscopic procedures 

the surgical techniques varied according to the size and 
location of the defect (Table 1). The recipient bed was 
prepared by removing several mm of mucosa surrounding 
the bony defect to decrease the risk of mucous lifting the 
graft. Stripping of the mucosa also leads to osteogenesis 
around the defect which strengthens the repair. When a 
meningoencephalocele was present, it was cauterized and 
resected. Meticulous hemostasis was done while ablating 
the encephalocele, to avoid retraction of the sac and feed-

ing vessels into the cranial cavity with subsequent intrac-
ranial bleeding. The three-layer plug was stabilized with 
fibrin-glue (Tisseel, Baxter, Westlake Village, CA, USA) 
and gelfoam (Pfizer, New York City, USA). This protected 
the duraplasty during the removal of the expandable gauze 
packing (Merocel pack, Medtronic Inc., Minneapolis, 
USA) that was intraoperatively placed in the nasal cavity 
and left in place for 1-3 days. If access to the lateral recess 
of the sphenoid sinus precluded direct closure, the sinus 
was obliterated with abdominal fat. In one patient who suf-
fered from a fistula in the frontal recess, the endonasal ap-
proach was combined with a frontal mini-trephination.

For patients who underwent craniotomy, the patient had 
the head fixed in a Mayfield holder or a horseshoe and a 
bifrontal, unilateral or pterional craniotomy was performed. 
After mobilization of the brain and identification of the de-
fect, this was repaired. Direct suturing, a graft of synthetic or 
autologous dura, muscle, fat or fascia was used, and fibrin-
glue was placed on top to secure the seal. The bone was 
placed back, and the wound was closed in layers.

All patients were administered perioperative intrave-
nous, blood-brain/blood-CSF barrier-penetrating, broad-
spectrum antibiotics until discharge from the hospital. 

Results
Table 2 shows the patients’ characteristics and the 

cause of rhinorrhea. In the two subgroups of our study 
taken together (n =43), trauma accounted for only 31 % 
of CSF leaks, partly because many patients with traumat-
ic leaks had severe concomitant pathology that required 
craniotomy and were, therefore, excluded from the anal-
ysis. Women suffered more often from idiopathic rhin-
orrhea, while men had more frequently post-traumatic 
fistulas (p =0.017). In addition, patients with idiopathic 
fistulas had significantly higher BMI compared to those 
with post-traumatic ones (p =0.037). The most common 
location of the defect was the cribriform plate of the eth-
moid bone (16 patients, 38.1 %), followed by the sphe-
noid sinus (15, 35.7 %), the anterior ethmoid (5, 11.9 %), 
the frontal sinus (3, 7.1 %), and the posterior ethmoid (1 
patient, 2.4 %). In two patients (4.8 %) we found more 
than one defect in the skull base. We were not able to 
retrieve data for the location of the leak for one patient.

The duration of hospitalization ranged from 3 to 41 

Table 1: The endoscopic endonasal repair technique performed in this case series of patients with cerebrospinal fluid leaks 
varied according to the size and location of the defect.

Location 
of  the 
fistula

Defect size
<5 mm >5 mm >2 cm (large defects)

Ethmoid 
roof

Overlay with 
mucoperiosteal free graft 
(from the turbinates)

Underlay + overlay
Underlay (temporalis fascia or fascia lata or fat)
+ bone or cartilage fitted to the defect
+ mucoperiostial or mucoperichondrial graft or 
local flaps
+ /- lumbar drainage

Cribriform 
plate

Middle turbinate 
resection + overlay with 
mucoperiosteal free graft

Middle turbinate resection + 
underlay +overlay

Sphenoid 
sinus

Overlay with 
mucoperiosteal free graft Underlay + overlay + fat


