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(median: 10) days for the endonasal group and from 8 
to 62 (median: 24) days for the craniotomy group (p 
<0.001). The duration of the procedure ranged from 2 to 
4 (median: 2.75) hours for the endonasal group and from 
2.5 to 10 (median: 4.5) hours for the craniotomy group 
(p <0.001). 

A lumbar drainage was used in two patients of the en-
donasal group (11.1 %) and in eight patients of the crani-
otomy group (32 %). A ventriculoperitoneal (VP) shunt 
was applied in two patients who underwent craniotomy 
(8 %). 

Closure of the CSF leak was achieved in 17 (94.4 %) 
patients of the endonasal group and 17 (89.5 %) patients 
of the neurosurgical group (p =0.99). Patients who were 
lost to follow-up were not included in this analysis as we 
did not have data for the success of their repair. 

Recurrence occurred in two (11.8 %) of the patients 
of the endonasal group after six to twelve months and in 
three (17.6 %) of the patients of the craniotomy group 
after six months to ten years and (p =0.99). Patients in 
whom the initial repair was unsuccessful, were excluded 
from the calculation of recurrence. 

Patients from the endonasal group reported no compli-
cations. In total, 11 patients of the craniotomy group (57.9 
%) suffered from at least one complication (p =0.000). 
These were: a loss of smell (five patients), epilepsy (four 
patients), disfiguring scar (three patients), and post-op-
erative intracranial bleeding (one patient). Two patients 
reported both loss of smell and epilepsy. For two of the 
patients who reported seizures, it was unclear if these were 
caused by the surgical intervention or by the trauma that 
led to it. We were unable to gather any data regarding com-
plications for the six patients who were lost to follow-up. 

Patient satisfaction according to the GBI question-
naire was significantly higher in the endonasal group. 
The mean general GBI score was 27.2 (SD: 19.3) for the 
endonasal group and 10.3 (SD: 19.4) for the craniotomy 
group (p =0.029).

Regarding the cost of the procedures, we used the 
costing of the Greek national health system (NHS) to 
conclude that the transcranial procedures were much 
more expensive than the endonasal ones since the first 
ones are reimbursed for 3,400 Euros and the latter for 
800 Euros. 

Follow-up ranged from 0 to 5 (mean: 3.4) years for 
the endonasal group and from 2 to 16 (mean: 11.2) years 
for the craniotomy group. 

Discussion
Numerous sources have reported that there is an as-

sociation between obese females and spontaneous CSF 
leaks10. Our data support this as well, as we concluded 
that women were more prone to idiopathic CSF leaks and 
that patients with spontaneous leaks had significantly 
higher BMI.

According to the literature, the most frequent fistula lo-
cation is the cribriform plate of the ethmoid bone (35 %), 
followed by the sphenoid sinus (26 %), the anterior ethmoid 
(18 %), the frontal sinus (10 %), the posterior ethmoid (9 %) 
and the lower clivus (2 %)11. Our results were similar. 

Surgical treatment of a CSF fistula was first described by 
Dandy in 192611. Since then, transcranial approaches have 
been utilized routinely for the repair of osteodural defects. 
The first report of an extracranial repair of a CSF fistula 
was published by Dohlman in 194812. The first endonasal 
approach was performed by Hirsch in 1952, while the first 
endoscopic approach was reported by Wigand in 198113.  

Intracranial access (craniotomy) applies where there 
are skull fractures requiring reconstruction, extensive 
skull base fractures, intracranial hemorrhages and contu-
sions requiring treatment or sizeable deficits of the dura, 
where the probability of relapse is high14. The reported 
success rate is 70-80 %2. The advantages of this method 
are that it provides a direct visualization of the deficit, it 
gives the opportunity to inspect the cerebral cortex for 
damage and enables the use of large vascularized pericra-
nial grafts7,15. On the other hand, the disadvantages are 
the increased mortality and morbidity, risk of brain dam-
age and the difficult access to the sphenoid sinus16. The 
most common reported complication is the permanent 
anosmia due to mobilization or damage to the olfactory 
bulbs. Other complications include intracranial hem-
orrhage, memory deficits, seizures, osteomyelitis, and 
recurrence2,6,7. In our series, the number of complications 
was significantly higher in the neurosurgical group.

The extracranial access includes open and endoscopic 
techniques. The clear anatomical exposure of the roof of 
the nasal and paranasal sinuses with the endoscope ena-

Table 2: Patients’ characteristics and cause of rhinorrhea for the 18 consecutive patients who underwent endoscopic endona-
sal repair (endoscopic group) and the historical cohort of 25 patients treated with a craniotomy (craniotomy group).

Mean 
Age 

(range)

Gender Body Mass Index * Aetiology **
F

(n, %)
M

(n, %)
Normal 
(n, %)

Overweight
(n, %)

Obese
(n, %)

Spontaneous 
(n, %)

Post-traumatic 
(n, %)

Iatrogenic 
(n, %)

Endoscopic 
Group

48.1 
(24-67)

16
(88.9)

2
(11.1)

2
(11.1)

6
(33.3)

10
(55.6)

15
(83.3)

2
(11.1)

1
(5.6)

Craniotomy 
Group 

43.9 
(16-75)

11
(44.0)

14
(56.0)

9
(40.9)

9
(40.9)

4
(18.2)

11
(45.8)

11
(45.8)

2
(8.3)

Total 45.6
(16-75)

27
(62.8)

16
(37.2)

11
(27.5)

15
(37.5)

14
(35.0)

26
(61.9)

13
(31.0)

3
(7.1)

*: No data were available for the body mass index of three patients from the craniotomy group, **: No data were available for the etiology of 
the fistula of one patient from the craniotomy group.


