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ABSTRACT:

OBJECTIVES:

To compare the effectiveness of Endoscopic (endonasal transsphenoidal) repair of CSF leak with transcranial
approach in terms of post-operative complications.

METHODOLOGY:

This study was conducted in the Department of Neurosurgery, Lady Reading Hospital, Peshawar. Total of 40
patients diagnosed according to inclusion criteria were enrolled and were divided into two groups. One group was
treated with endonasal trans-sphenoidal repair, and another was treated with a trans-cranial approach. All patients
were followed for 1 year.

RESULTS:

The mean age of enrolled patients was 35.4+11.6 years. There were 62.5% male and 37.5% female. In the
endoscopic group the recurrence rate was observed in 3 (15%) of the patients while in the trans-cranial group the
recurrence rate was observed in 2 (10%) of the patients. The overall recurrence and success rate was 8% and 92%
respectively. About 4 patients developed an infection, which was treated successfully.

CONCLUSION:

1t is concluded that the endoscopic approach is safe and effective. The endoscopic approach should be considered
as standard procedure for treatment.
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challenging because sometimes it is mixed with
other fluids such as serum. Sometimes its
symptoms such as headache, tinnitus, and nasal
drainage are also misdiagnosed*®. For management
of CSF leakage different tests are used such as
Halo sign and Reservoir sign and B-2 transferrin.
Among these procedures, B-2 transferrin is a
specially designed biochemical assay for the
detection of CSF leakage™”*. Approximately 90%
of CSF leaks restore naturally and do not need any
surgical procedure’. Two treatment techniques are
used for CSF leakage, (a) medical (b) surgical.
When conservative treatment techniques fail, then
we use surgical procedures for CSF leaks:
transcranial and endoscopic. As compared to trans-
sphenoidal approach, the Trans-cranial approach
has a greater rate of post-op complications.
Postoperative complications are of major concern
in-patient undergoing these approaches. Trans-
cranial approach carries 3-4% risks of seizures
because of brain retraction. Patients undergoing the
trans-cranial approach were advised to take care
and not drive a car for about one year. Trans-
sphenoidal repair of CSF leak needs endoscope
through the nasal cavity, which shows us a clear
and magnified image. If a clear image is not
shown, then Fluorescein dye is used preoperatively
to visualize. Fluorescein dye gives green yellow
color to CSF leak'.

METHODOLOGY:

This comparative, experimental randomized trial
study was conducted at Neurosurgery Department,
Lady Reading Hospital, Peshawar. The sample size
was 40, equally divided into two groups (20
patients in each group) by keeping the power of
study equal to 80% by using the following formula:

_ zé[Pi(l —py) +p,(1—p,)]
(P2-py)?

Tt

Duration of the study was 6 months (March 2020—
August 2020). Patients were recruited by non-
probability and purposive sampling techniques.
Those patients who were diagnosed as persistent
CSF leak, having traumatic and spontaneous or
iatrogenic CSF leak, age group 18-60 years and
both gender (male and female) were included in the
study. Those patients suffering from chronic renal
failure and chronic liver disease and suffering from
active neurological diseases like wound infection
and meningitis were excluded. According to
inclusion criteria, totally 40 patients diagnosed as
persistent CSF leak, having traumatic and

spontaneous or iatrogenic CSF leak was enrolled.
Approval was obtained from the College of
Physicians and Surgeons Pakistan (CPSP) and the
hospital“s ethical committee before starting the
study. The enrolled patients were divided into two
groups by a closed envelope method. One group
was treated with endonasal trans-sphenoidal repair
and another was treated with a trans-cranial
approach. All patients were followed for 1 year.

Endoscopic Approach:

The Endonasal Trans sphenoidal route has become
the standard endoscopic procedure for surgical
treatment as compared to transcranial procedures.
Half of the patients were treated with endonasal
trans-sphenoidal repair. The enrolled patients were
given systematic antibiotics and were operated
under general anesthesia. The face and nasal cavity
of the operated individual were properly washed.
The head of the patient was slightly extended and
turned toward the side of the operating surgeon. A
universal endoscope having 6.5 mm outer diameter
of the operating sheath and 0-degree telescope
were used. A TV monitor and camera were added
to the endoscope for the purpose of visual control.
Prior to the introduction into the nasal cavity, a
solution (adrenaline in saline) soaked cottonoids
were kept for 3-5 minutes for hemostasis. The
working sheath and telescope were introduced
under direct visualization. The remaining
procedure was performed according to protocol.

Transcranial Approach:

Transcranial Approach is an important procedure
for CSF leak and is carried out throughout the
world recently. In this study half of the enrolled
patients were treated with transcranial procedure.
Transcranial procedure is dependent on the fracture
type, volume and site of the leak. An open
transcranial approach will help in the clear
visualization of the dural tear. In case, if the
reconstruction of the dura matter is not possible
then dural replacements (fascia lata of the thigh,
pericranial graft, temporalis muscle fascia, etc.) can
be done. The selection of dural replacements
material depends on the length, site and availability
of the material. By using the SPSS version 23.0, all
the collected data were analyzed. Descriptive
statistics was used to calculate mean+standard
deviation for quantitative variables i.e. age and
length of hospital stays. Frequency and percentages
were presented for the qualitative variable i.e.
gender, CSF leak and wound infection. Qualitative
data was analyzed by using the Chi square test,
keeping P-value <0.05.
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RESULTS:

All of the 40 enrolled patients fulfilling the
inclusion criteria were studied for one year after
treatment. Out of total patients, 62.5% were male
and 37.5% were female with mean age of
35.4+11.6. Overall success rate was 88.9% and
recurrence rate was 12%. Association between
recurrence and gender was not significant (P-value
0.137) (Table 3). Association between Infection
and gender was not significant (P-value 1.00)
(Table 4). Association between recurrence and
treatment was not significant (P-value 1.0) (Table
5). There was non-significant association between
treatment and infection (P-value 1.00) (Table 6).

Table 1: Demographic Data of Patients (n=40)

Table 4: Comparison According to Sex and Infection (n=40)

Gender Infection
No Yes Total
22 3 25
MELE (88%) (12%)
Female 14 ! 15
(93.3%) (6.7 %)
Total 36 4 40

Chi square test was applied (P-value 1.00)

Table 5: Comparison According to Treatment and
Recurrence (n=40)

Treatment Recurrence
No Yes Total
. 17 3 20
Endoscopic (85%) (15%)
q 18 2
Transcranial (90%) (10%) 20
Total 35 5 40

Variable Frequency Percentage
Gender
Male 25 62.5
Female 15 37.5
Mean SD

Age 354 11.6
30
25
20
15
10

5

0

Male Female

Figure 1: Graphical Representation on the Basis of Gender

Table 2: Comparison of Patients According to Sex and
Treatment (n=40)

Gender Endoscopic Transcranial Total
Male 13 (52%) 12 (48%) 25
Female 7 (46.7%) 8 (53.3%) 15
Total 20 20 40

Table 3: Comparison According to Sex and Recurrence

(n=40)
Gender Recurrence
No Yes Total
23 2 25
Wil (92%) (8%)
12 3
Female (80%) (20%) 15
Total 35 (88%) 5 (12%) 40

Chi square test was applied (P-value 0.137)

Chi square test was applied (P-value 1.00)

Table 6: Comparison According to Treatment and Infection

(n=40)
Treatment Infection
No Yes Total
. 18 2 20
Endoscopic (90.0%) (10.0%)
18 2
i 20
Transcranial (90%) (10%)
Total ki) 4 40

Chi square test was applied (P-value 1.00)

DISCUSSION:

The CSF is produced by the choroid plexuses of
the lateral and 4" ventricles from arterial blood
plus small amounts by ependymal cells. About
140-270 ml of CSF are found in adults with a per
minute production rate of 0.2-0.7 ml. CSF
rhinorrhea is nutrient-rich fluid that flows around
the brain and spinal cord into the nose. It can be
divided into traumatic and non-traumatic.

With the development in the medical field such as
the progress in endoscopic repair of CSF fistula,
the cases have been significantly reduced for
spontaneous  leaks. But still conservative
procedures have been used as a first line
management for such cases. Surgical procedure is
the last option in patients, which fails on
conservative management. Extracranial procedure
is safer than intracranial procedure with less
complication so during the last 25 year, mostly
extracranial procedure is used for the treatment of
CSF rhinorrhea'"'>. CSF leak cases are very
common all over the world and are one of the
commonest causes of bed occupancy. In
developing countries, like in Pakistan, the hospital
is overburdened. As compared to trans-cranial
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procedure the time duration of endoscopic
procedure is short, about 2 hours. Therefore, we
performed this research study to evaluate that the
outcome between both procedures is the same.

In this study about 62.5% patients were male and
37.5% were female. Out of total males 52% and
48% were treated through endoscopy and Trans-
cranial procedure respectively. Out of total females
80% and 20% were treated through endoscopy and
trans-cranial procedure respectively. This study is
similar to a study conducted by Ishfaq Ahmed
Simair et al, at the Department of Neurosurgery,
Lahore General Hospital’. Previously in a study the
recurrence of CSF leak was observed in only 7.5%
and overall success rate was 92.5%,” and in this
study the recurrence rate was 8.0% and overall
success rate was 92%. The same success rate of
about 94.5% with a single endoscopic procedure
was also found by Stammberger et al,"> and other
researchers'*'”. In the endoscopic procedure, 3
(15%) patients were observed with recurrences and
two patients (10%) among the trans-cranial
approach were observed with recurrence. Initially
the success rate was 85.7% that later on reached
100%'""™. An endoscopic procedure makes
available an effective means to repair anterior and
middle cranial fossa skull base defects. Some
factors are linked with the failure of an endoscopic
procedure which include failure to find the bone
defect, displacement of the graft, insufficient
graft™s length, incomplete application of the graft
to the bone defect of the skull, failure of the patient
to obey with postoperative instructions and poor
healing of the wound. In this study overall 4
patients got infection, 3 male and 1 female. In
comparison, according to treatment and infection,
the p-value (1.0) was insignificant.

CONCLUSION:

It is concluded from this study that as compared to
open surgical procedures the success rate of
endoscopic repair is high with less morbidity and
lower complication rate. It is recommended that
being safe and effective, the endoscopic procedure
should be considered as standard procedure for
treatment.
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