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INTRODUCTION
• With the many advantages of Endoscopic endonasal skull base
surgery over the transcranial approach many contemporary
advances occurred to optimize the surgical outcome.
• Reconstruction following Anterior Skull Base Endoscopic Transnasal
Surgery (ETS) remains a pressing challenge for skull base surgeons.
• The management of post-operative complications especially CSF
leak is of paramount importance.
• Reported CSF leak rate after anterior skull base reconstruction
ranges between [ 6.7%- 40% ] of CSF leak postoperatively.*

*by Gardner et,al 2008 and Harvey et, al 2008

OBJECTIVES
• To analyse our reconstruction technique and post-operative CSF
leak rate in 12 cases of anterior skull base reconstruction following
trans-nasal surgery.
• Meta-analysis to assess the postoperative CSF leak rate with usage
of different reconstructs ( vascularized, free grafts, Dural substitutes,
fat and others).

METHODS: Case-series
• We retrospectively reviewed the demographics,
surgical, and outcomes data of all patients who
underwent anterior skull base Endoscopic Transnasal surgery (ETS).
• We included lesions involving the anterior skull
base floor ( from Crista galli to Tuberculum Sella).

• We revised the intraoperative note, postoperative
imaging, CSF leak rate, postoperative sinonasal
evaluation and hospital stay length.
By Matthias Kirsch et al.

METHODS: Case-series

• Perioperative Lumbar drain
was used in all cases.

METHODS: Meta-analysis

RESULTS: Case-series
• A total of 12 patients were included in the study; 8 females and 4 males .
• The patient’s mean age was 39 years, ( ranging from 2-72 years).
• The average length of hospital stay was 7 days.

RESULTS: Case-series
Number

Early Postoperative
complications

Late postoperative
complications

Negative.

Negative.

Negative.

Negative.

3

Right cribriform plate
Encephalocele
Right cribriform plate
Encephalocele
Anterior skull base Encephalocele

Negative.

Negative.

4

Basal Encephalocele

Negative.

Negative.

5

Tuberculum sella meningioma

ACA infarction.

Negative.

6

Olfactory groove meningioma

Negative.

Negative.

7

Tuberculum sella meningioma

Negative.

Negative.

8

Planum sphenoidale meningioma

Negative.

Meningitis.

9

Olfactory groove meningioma

Negative.

Negative.

10

Olfactory groove meningioma

CSF leak.

Brain abscess.

11

Supraclinoid meningioma

Negative.

Negative.

12

Olfactory groove dermoid tumor

Negative.

Negative.

n=2/12.

n=2/12
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N=12

Lesion

CSF leak rate

CSF leak

No CSF leak

Olfactory groove
meningioma

Olfactory groove
dermoid tumor

Right cribriform plate
encephalocele

Planum sphenoidale
meningioma

Tuberculum sella
meinnigoma

RESULTS: Meta-analysis.
• Our preliminary goal from the meta- analysis was to assess the CSF leak
rate with usage of different constructs separately.
• The constructs that we aimed to assess were the following: fat, fascia
lata, solid reconstructs, Dural substitutes , vascularized flaps.
• No data were available in the English literature to assess the outcome of
using each construct alone or its addition to the reconstruction or the
sequence of layers and its number for each construct.

RESULTS: Meta-analysis
Study

Number
of cases

Lesion location

Reconstruction technique

LD

CSF leak
rate

1. Paul AG et al 2008

N=35

Anterior cranial
fossa

Duragen - Vascularized mucosal flap - dural sealant - fat or
Gelofoam.

Yes.

40%

2.Joseph B et al 2014

N=37

Anterior cranial
fossa

•
•

No.

35%

3.Maria K et al 2014

N=15

Anterior cranial
fossa

regenerative tissue matrix

Yes ( n=10/50)

31.2%

N=35

Anterior cranial
fossa

vascularized flap – tissue matrix.

N=12

Anterior cranial
fossa

Fat- fascia lata -solid construct- Tisseel – vascularized nasospetal
flap- gelfoam.

4. Ajlan AM et al 2016

All cases: pedicalted nasoseptal flap – fascia lata or duragen.
Large defects: additional septal cartilage/mesh titanium – 2nd
layer of fascia lata/ duragen – durasel-gelofoam

29.4%
Yes.

8.3%

RESULTS: Meta-analysis
Meta-analysis

Paul AG et, al 2008

Joseph B et,al 2014

Maria K et,al 2014

Ajlan AM et,al.2016

Total (random effects)

0.0

0.1

0.2

0.3
Proportion

0.4

0.5

0.6

Discussion: CSF leak
• It has been reported that the CSF leak rates improved over the last two
decades, mainly due to the utilization of vascularized septal flaps.
• The learning curve of surgical experience have significantly decreased the rate
of Post-operative CSF leak.*
• Maria et,al in 2008, reported a decrease in CSF leak from 31% to 20% in a caseseries of 50 cases of olfactory groove meningioma with the increasing surgical
experience.
*by Gardner et,al 2008,Harvey et, al 2008 and Benjamin et,al 2013.

Discussion: Flaps
• Previously reported free grafts types in Anterior skull base reconstruction
includes the following: Turbinate mucosa, cadaveric pericardium, acellular
dermis, fascia lata and titanium mesh.*
• Intranasal and regional vascular flaps for Anterior skull base reconstruction
includes the following:
• Local( nasoseptal flap, middle turbinate flap, anteriolateral nasal wall).
• Regional ( endoscopic ally assisted pericranial flap ,facial artery buccinatory). (1)

* Patel et al, 2014

El Sayed et al.2008

125 cases, 6 studies

.

969 cases, 20 studies

.

352 cases, 15 studies.

6%

%8

18%

%82
%94
CSF leak

No CSF leak

Mixed reconstruction

All tables are by Harvey et al, 2012.

CSF leak

No CSF leak

Free graft Reconstruction

%92
CSF Leak

No CSF Leak

Vascularized flap Reconstruction

Discussion: Lumbar Drain

Omar H.Ahmed et al,2016.

CONCLUSION:
• Recently, the reported rates of CSF leakage following anterior skull base
Endoscopic Transnasal Surgery have significantly moved to a lower margin of
rates as compared to historic rates.

• Our routine usage of lumbar drains and vascularized septal flaps translated to
lower rates of postoperative CSF leaks.
• Performing this meta-analysis on assessing the different types of constructs
was a very challenging goal to achieved.
• Prospective evaluation is needed for further analysis of the current used
techniques.
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