Med. J. Cairo Univ., Vol. 93, No. 3, Accepted 22/6/2025
DOI: 10.22608/MJCU. 1055-1058, September 2025

www.medicaljour nal ofcairouniversity.net

The Effect of Lamina Terminalis Fenestration during Aneurysmal
Clipping on the Incidence of Post Aneurysmal Subarachnoid
Hemorrhage Hydrocephalus: A Retrospective Study

WALID E. ELHALABY, M.D.*; AHMED KOHEIL, M.D.** and OMAR ABDELALEEM RAGAB, M.D.**

The Department of Neurosurgery, Faculty of Medicine, Cairo University* and Department of Neurosurgery, Faculty of Medicine,

Beni Suef University**

Abstract

Background: Hydrocephalus is a common and devastating
complication following subarachnoid hemorrhage from a rup-
tured cerebral aneurysm whether acute or chronic hydroceph-
aus which may cause neurological deficits and shunt depend-
ency. The laminaterminalisis a sheet of grey matter and pia
which when fenestrated acts as a ventriculostomy functioning
as form of CSF diversion.

Aim of Study: The aim of the study is to establish the value
of Laminaterminalis fenestration during surgical clipping of a
ruptured aneurysm on post subarachnoid hemorrhage caused
hydrocephal us.

Patients and Methods: Thisis aretrospective study done
on 60 cases presented to the Neurosurgery Department of Kasr
Al-Ainy Hospital from Nov. 2012 to May 2022 with spontane-
ous subarachnoid hemorrhage from an anterior circulation an-
eurysm that were operated upon through a pterional approach
with fenestration of laminaterminalis done to al the patients
even if there was no signs of Hydrocephalus, Evaluation of the
caseswas clinical using Hunt and Hess classification subarach-
noid hemorrhage was evaluated by a CT scan of the brain using
fisher grading and the aneurysm was diagnosed and located
using a CT angiography, digital subtraction or both. Hunt and
Hess grade 5 and post circulation aneurysms were excluded
from our study.

Results: Study was done on 60 patients with the age range
from 30 to 70 years, 38 of our patients were male 22 were
female (F/M 1:1.7), with 36 known diabetic patients 40 hy-
pertensive patients and 45 known smokers. Using the clinical
Hunt and Hess grading 30 patients were grade 1 (50%), 14
were grade 2 (23%), 10 were grade 3 (16.6%), grade 4 were 6
patients (10%). From our 60 patients 20 devel oped ventricu-
lomegaly; only 6 patients needed CSF diversion, 4 wereimme-
diately postoperative, 2 was 3 weeks after surgery.

Correspondenceto: Dr. Walid E. Elhalaby, The Department of
Neurosurgery, Faculty of Medicine, Cairo University

Conclusion: So in regards to our study laminaterminalis
fenestration decreased the incidence of post-operative hydro-
cephalus.
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Introduction

ANEURYSMAL subarachnoid hemorrhageis a
major medical emergency that has fatality of almost
50% before reaching the hospital. Those patients
who survive the initial attack are still considered
high risk dueto risk of further neurological injury
from rebreeding, hyponatermia from cerebral salt
wasting syndrome, vasospasm and hydrocephalus.
Therisk of those complications remains even after
securing the aneurysm by surgical clipping or end-
ovascular coiling especialy vasospasm and hydro-
cephalus[1,2].

Clinical grading of aneurysmal subarachnoid
hemorrhage is assed using the hunt and Hess clin-
ical grading system [3], and radiological classifica-
tion of subarachnoid hemorrhage using fisher grad-
ing system [4].

Table (1): Hunt and Hess classification (1968).

Grade Description

1 - Asymptomatic or mild headache and slight neck
rigidity

2 - Cranial nerve palsy with amore severe headache
and neck rigidity

3 - Mild neurological deficit and confusion

4 - Stupor with moderate to severe neurological
deficit

5 - Deep coma decerebrate rigidity
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Table (2): Fisher grading system (1988).

Grade Description
1 - No SAH detected
2 - Diffuse or vertical layer lessthan 1mm
3 - Localised clot or layer more than 1mm
4 - Intracerebral or intraventricular haemorrhage

with diffuse or no SAH

Hydrocephalus is a common complication fol-
lowing SAH, whether acute or chronic and patient
can become shunt dependent [5] acute hydroceph-
alusis usually obstructive hydrocephal us whether
from interventricular hemorrhage or intracerebral
hemorrhage blocking CSF drainage, Chronic hy-
drocephal us can be of the communicating type usu-
ally due to adhesions and blockage at the arachnoid
space and granulation with the inflammation caus-
ing proliferation of macrophages, fibroblasts and
arachnoid cells|6].

Surgical clipping of anterior circulation aneu-
rysms can usually be done through the Front-tem-
pro-sphenoidal approach also known as the pteri-
onal approach which gives access to the Sylvian
fissure, the basal cisterns and the Laminaterminalis

[1.7].

The Lamina Terminalisis athin sheet of grey
matter and pia extending from the rostrum of the
corpus callousm and the optic chiasm fenestration
of the Lamina gives access to the ventricular system
reliving the tension and the subsequent ventriculo-
stomy act as a method of CSF diversion which de-
crease the incidence of shunt dependency [8-10].

Patients and M ethods

Thisis aretrospective study done on 60 cases
presented to the Neurosurgery Department of Kasr
Al-Ainy Hospital from Nov. 2012 to May 2022
with spontaneous subarachnoid hemorrhage from
an anterior circulation aneurysm. The study was to
assess the surgical outcome after surgical clipping
through a pterional approach with laminatermina
lis fenestration on whether those patients required
further CSF diversion with a ventricul operitoneal
shunt or not. Cases were selected on adiagnosis
obtained by either CT angiography, Digital subtrac-
tion angiography or both. Hunt and Hess grade V
patients were excluded. A full neurological evalu-
ation of the selected patients was done including:
Presenting symptoms, Glasgow coma scale (GCS),
Hunt and Hess grade, Fisher grade, Associated hy-
pertension, diabetes, and smoking, Glasgow out-

come scale, and radiological evaluation was done
using: CT brain, CT angiography, Digital subtrac-
tion angiography.

All patients were approached with the same
surgical plan which was a pterional approach for
surgical clipping and whether there were signs of
hydrocephalus or not Lamina Terminalis fenestra-
tion was done.

Results

Study was done on 60 patients with the age
range from 30 to 70 years, 38 of our patients were
male 22 were female (F/M 1:1.7), with 36 known
diabetic patients 40 hypertensive patients and 45
known smokers. Using the clinical Hunt and Hess
grading 30 patients were grade 1 (50%), 14 were
grade 2 (23%), 10 were grade 3 (16.6%), grade
4 were 6 patients (10%). Using Fisher radiol ogi-
cal grading using CT brain scan, 18 patients were
grade 1, 20 patients were grade 2, 14 patients were
grade 3 and 8 patients were grade 4. Aneurysm lo-
cation which was diagnosed viaa CT angiography
or adigital subtraction or both 20 were anterior
communicating artery aneurysms, 16 were mid-
dle cerebral artery aneurysms, 10 were posterior
communicating artery aneurysms, 8 patients were
carotid bifurcation aneurysms, and 6 were Carot-
id-ophthal mic aneurysms. From our 60 patients 20
developed ventriculomegaly; only 6 patients need-
ed CSF diversion, 4 were immediately postopera-
tive, 2 was 3 weeks after surgery.

Table (3): Gender.

Gender Cases number Percentage
Males 38 63.3%
Females 22 26.6%

Table (4): Associated diseases.

Diabetes Hy pertension Smoker

Number 36 40 45

Table (5): Hunt and Hess Grading.

Hunt and Hess Grade Number of cases

Grade 1 30
Grade 2 14
Grade 3 10
Grade 4 6
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Table (6): Fisher grading.

Fisher Grade Number of cases
Grade 1 18
Grade 2 20
Grade 3 14
Grade 4 8

Table (7): Aneurysm location.

Site of aneurysm Number of cases

Anterior communicating artery 20
Middle cerebral artery 16
Posterior communicating artery 10
Carotid bifurcation 8
Carotid-ophthalmic 6
Discussion

One of the most common complications of
spontaneous aneurysmal hemorrhage is hydroceph-
alus which can occur before or after surgery. Hydro-
cephalus is a more common the older the patient is,
other factors associated with hydrocephalus were
pre-existing hypertension, interventricular hemor-
rhage, rebleeding, history of smoking and usage of
anticoagulants. Hyponatermia and vasospasm had
to be excluded as cause of depressed consciousness
[11]. Hydrocephal us post subarachnoid hemorrhage
is probably due to multiple factors but it probably
boils down to blockage of the CSF drainage wheth-
er in the ventricular system at the subarachnoid
space or at the arachnoid granulation [12].

Acutely is usually due to ablood clot physical-
ly interfering with drainage and causing the pro-
liferation of macrophages, fibroblasts and arach-
noid cells. Chronic hydrocephalus occursin 10 to
20 percent of surviving aneurysmal subarachnoid
hemorrhage patients, shunt dependent hydroceph-
alusis more common in females, older age, higher
grade of Hunt and Hess on admission, higher fisher
grade on admission, interventricular hemorrhage,
rebleeding, vasospasm and cases who were treated
via endovascular coiling, location of the aneurysm
also is a contributing factor. Chronic hydrocepha-
lus can occur after the procedure to secure the an-
eurysm by up to one month and can be diagnosed
clinically or even by aCT scan [6].

The fronto-temporo-sphenoidal approach
known as the pterional approach is probably the
most used and most comfortable approach for all
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neurosurgeons was first described by Y asargil more
than 50 years ago. This approach gives access to
the Sylvian fissure, the insula and the subarachnoid
cisterns. It also gives access to the vascular tree and
the optic chiasm[7].

The Lamina Terminalisis a sheet of grey matter
a piawhich extends from the interventricular fo-
ramen (foramen of Monro) to the optic chiasm at
the recess at the base of the optic stalk Fenestration
of the laminaterminalis can be considered as ven-
triculostomy and aform of CSF diversion. The pte-
rional approach gives access to both anterior circu-
lation aneurysms and the laminaterminalis[8-15].

The value of the microsurgical fenestration of
the lamina terminalis has been proven in multiple
series by Winkler EA and Komotar RJ to decrease
the incidence of post subarachnoid hemorrhage hy-
drocephalus [8,9] and the need of permanent CSF
diversion.

Conclusion:

In this study where in 60 patients with anteri-
or circulation aneurysms that were operated upon
by surgical clipping via a pterional approach and
with the added step of fenestration of the lamina
terminalis ten patients devel oped ventriculomega-
ly but only 3 needed a ventricular-perotneal shunt
two of them were in the first week post operatively.
And the last one was 3 weeks after surgery. Soin
regards to our study laminaterminalis fenestration
decreased the incidence of post operative hydro-
cephalus.

References

1- WADD I.H.,, HAROON A., HABIBULLAH A.S,,
MUKHTAR S., RASHID U. and VOHRA A.H.: Aneu-
rysmal subarachnoid hemorrhage: outcome of aneurysm
clipping versus coiling in anterior circulation aneurysm. J.
Coll Physicians Surg. Pak., Nov 1; 25 (11): 798-801, 2015.

2- D’SOUZA S.: Aneurysmal subarachnoid hemorrhage. Jour-
nal of neurosurgical anesthesiology, Jul. 1; 27 (3): 222-40,
2015.

3- KONCZALLA J, SEIFERT V., BECK J, GURESIRE.,
VATTERH., RAABE A. and MARQUARDT G.: Out-
come after Hunt and Hess Grade V subarachnoid hemor-
rhage: A comparison of pre-coiling era (1980-1995) ver-
sus post-1SAT era (2005-2014). Journal of Neurosurgery,
Feb. 24; 128 (1): 100-10, 2017.

4- WILSON D.A., NAKAJ P., ABLA A.A.,,USCHOLD T.D.,
FUSCO D.J., OPPENLANDER M.E., ALBUQUERQUE
F.C., MCDOUGALL C.G.,ZABRAMSKI JM. and SPET-
ZLER R.F.: A simple and quantitative method to predict
symptomatic vasospasm after subarachnoid hemorrhage



1058 The Effect of Lamina Terminalis Fenestration during Aneurysmal Clipping on the Incidence of Post Aneurysmal
Subarachnoid Hemorrhage Hydrocephalus

based on computed tomography: Beyond the Fisher scale. transventricular laminaterminalis fenestration for hydro-
Neurosurgery, Oct. 1; 71 (4): 869-76, 2012. cephalus. Neurosurgery, Aug. 1; 71 (2): 464-73, 2012.

5 PAISAN G.M., DING D., STARKE R.M., CROWLEY 11- OHTA T.,, MATSUMOTO S,, FUKUMITSU R., IMAMU-
R.W. and LIU K.C.: Shunt-dependent hydrocephalus af- RA H., ADACHI H., HARA Y., HOSODA K., KIMURA
ter aneurysmal subarachnoid hemorrhage: predictors and H., KU_WAYAMA K., MIZOWAKI T. and MOTOOKA
long-term functional outcomes. Neurosurgery, Sep. 1; 83 Y .: Incidence and Outcomes of Aneurysmal Subarachnoid
(3): 393-402, 2018. Hemorrhage: A Multicenter Retrospective Registry-based

Descriptive Tria in Kobe City. Neurologia medico-chirur-

6- KUOL.T. and HUANG A.P.: The pathogenesis of hydro- gica, Nov. 15; 63 (11): 519-25, 2023.

cephalus following aneurysmal subarachnoid hemorrhage.
International Journal of Molecular Sciences, May 10; 22
(9): 5050, 2021.

12- XIEZ.,HU X., ZAN X.,LIN S, LI H. and YOU C.: Pre-
dictors of shunt-dependent hydrocephalus after aneurys-
mal subarachnoid hemorrhage? A systematic review and

7- LUZZI S, LUCIFERO A.G., BRUNO N., BALDONCINI meta-analysis. World Neurosurgery, Oct. 1; 106: 844-6
M., CAMPERO A. and GALZIO R.: Pterional approach. 2017.
ActaBio Medica Atenel Parmensis, Aug. 26; 92 (Suppl 13 GERMANWALA A.V., HUANG J. and TAMARGO R.J:
4): €2021420, 2021. Hydrocephalus after aneurysmal subarachnoid hemor-

8 MAOJ,ZHU Q. MA Y., LAN Q., CHENG Y. and LIU rhage. Neurosurgery Clinics, Apr. 1; 21 (2): 263-70, 2010.
G.: Fenestration of laminaterminalis during anterior cir- 14- WINKLER E.A., BURKHARDT JK.., RUTLEDGE W.C,,
culation aneurysm clipping on occurrence of shunt-de- RICK JW., PARTOW C.P., YUE JK., BIRK H., BACH
pendent hydrocephal us after aneurysmal subarachnoid A.M_., RAYGOR K.P. and LAWTON M.T.: Reduction of
hemorrhage: Meta-analysis. World Neurosurgery, Sep. 1; shunt dependency rates following aneurysmal subarach-
129: e1-5, 2019. noid hemorrhage by tandem fenestration of the laminater-

minalis and membrane of Liliequist during microsurgical
9- KOMOTARR.J,, HAHN D.K., KIM G.H., STARKE R.M., aneurysm repair. Journal of Neurosurgery, Dec. 15; 129

GARRETT M.C., MERKOW M.B., OTTEN M.L., SCI- (5): 1166-72, 2017.
ACCA R.R. and CONNOLLY E.S.: Efficacy of laminater-
minalis fenestration in reducing shunt-dependent hydro-
cephalus following aneurysmal subarachnoid hemorrhage:
A systematic review. Journal of Neurosurgery, Jul. 1; 111

15- WILSON C.D., SAFAVI-ABBASI S., SUN H., KALANI
M.Y.,ZHAOY.D., LEVITT M.R,, HANEL R.A., SAU-
VAGEAU E., MAPSTONE T.B., ALBUQUERQUE F.C.

(1): 147-54, 2009. anq MCDQUGALL C.G.: Meta-analysis and systematic

review of risk factors for shunt dependency after aneurys-

10- RANGEL-CASTILLA L., HWANG S\W., JEA A. and mal subarachnoid hemorrhage. Journal of neurosurgery,
TORRES-CORZO J.: Efficacy and safety of endoscopic Feb. 1; 126 (2): 586-95, 2017.

det gl daco¥l yad oLl dud slall dovduall &l yid pid il
A gl ! A% o wleg Wittt Lo gl M1 pliissin| Ei9urr s
: G| dacoRl Suad day
ddlaiuyl daulyd

Lygadll Lue ¥l sasi e LASE LipSiall oY) coad Ui B o301 8 yaslly Sl laelall sal ga (ol 1ol
Lade 2 Lkl Ladnll A Lgatll e (5laiely Gune (hae cuaud oy (Lioye of 15la 2Eaitial 5S Zlpan ¢3all Lidlontl
03 . Sotll 2laall el Jygal JISAT o JSCAS Jand ditalay Lot Jand Lgati e g ¢ Syl p Laslly Lualayll 30l e
LYY saigh oya uall yimd b tines oliac¥ly gl Lalym aaad ) Lpassii o3 s 1o e eyl diela il Ll
Lasiiall b s Jae oo L dalyall sl ya] o3 305 Laaled | Lygantl Lue ¥ s (ya Lipiall cat ciyis Lilima Y- YY 5ila
L yhall L siall 3al55 g (g wid o3 cal pal ocaillyy a1 o liasinl e cladle oILin S5 0l o1 i okl psand L bl
Aalpall way Gul ) o bl gia Jolis I



	Page 1
	Page 2
	Page 3
	Page 4

