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ABSTRACTIL

ABSTRACT

The surgeons must keep in mind not to attempt acrobatics with a
stake in gambling of the patient’s life. If they feel unsure about which
approach to use, the conventional approach may be more appropriate

without risking the patients.

In summary the frontolateral craniotomy, together with the
achievements of modern neuroanesthesia, CSF drainage, and
microsurgical methods, is a safe technique in the hands of experienced
neurosurgeons for the treatment of different lesions of the anterior

cranial fossa, sella r and suprasellar regions.

Key Words :

Frontolotoral — Croniotsmuy eycbras Sellar, surprosellor



Acknowledgement

First of all, I would like to thank Allah for his grace and mercy and

for giving me the effort to complete this work.

I would like to express my deepest gratitude and great respect to Pw{
. Ef—GaM M. ELGM, Professor & Head of Neurosurgery Department

Faculty of Medicine-Cairo University, under whose supervision I had the
honor and pleasure to proceed with work. His constant guidance

encouragement and foresight made all the difference.

1'd like to express my deepest thanks to Pwﬂ Dr. lhalinm M. lbrabim,

Professor of Neurosurgery Faculty of Medicine-Cairo University, for his
continuous guidance, encouragement, creativity and offering me his

precious time for technical experience.

My deepest appreciation goes to Pwﬂ Dr. Waleed M. Raafat, Professor
of Neurosurgery Faculty of Medicine-Cairo University, for his valuable

suggestions, advice, efforts and for allowing me a free access to his precious

time during the accomplishment of this work.

Special thanks goes to Pwﬂ . MW{A 2ein Elabedes. AL:, Professor of
Neurosurgery Faculty of Medicine-Cairo University, for his help and co-

operation without which this work could not be possible.

And last but, by no means least, I would like to thank my parents and
my wife of all their patience, love, support and sacrifice which made this

work possible

Saied Ubd EL-Fattak






List of Contents

Title Page No.
It OdUCtIOM o oo 1
AL Of the WOT K oo 3

Review of Literature

B ANAEOILY oo 4
B PathOlOgY ... oo 27
*  Clinical presentation................ccccooiiiiiiiiiiiiii 44
B TNVESEIZATIONS ...t 53
B APPTOACK ... 76
Patients and Methods................ccooiiiiii 94
Results and Analysis ..........coooooiiiiiiiiiiiii e 100
Case Presentation ...............coooooiiiiiiiii i 127
DIASCUSSION ....oooiiiiiii 141
Summary And Conclusion ...............cccccoiiiiiiiiiii 154
References ........coooo e 158

Arabic Summary



List of Tables

Table No. Title Page No

Table (1): Description of patients sex in this study............................ 100
Table (2a): Description of age and sex in this study. ........................... 101
Table (2b): Description of age in this study........c.cccocvevvvvevivrevieeeeeenee. 101
Table (3a): Duration of symptoms in months. .............cccoooiiiiiiiiiiiiinnn. 102
Table (3b): Duration of symptoms in months........cccceevvvevvvrevieeinrenee. 103
Table (4): Symptoms distribution in this study.......................... 103
Table (5): Signs distribUtION. ... .o.voov oo 104
Table (6): Preoperative right visual acuity distribution .................... 105
Table (7): Preoperative left visual acuity distribution...................... 106
Table (8): Preoperative right fundus examination. ......................cc.... 107
Table (9): Preoperative left fundus examination.................ccccccceeee. 108
Table (10): Visual field defect distribution. ........ooooovovveeeeeeeeeieieiei 109
Table (11): Nature of IeSI0NS .......ooviie oo 107
Table (12a):  Description of S1Ze. ........cccoooiiieiiii e 107
Table (12 b):  DesCription Of S1Z€ ....ccveeeveeeeeeeeeeeeeeeeeee e 107
Table (13): Summary of different radiological extension.................... 109
Table (14): Show post contrast studies (CT and/or MRI)................... 109
Table (15): Surgical approach in this study......................oooooo 110
Table (16): Different intraoperative attachment................................ 111
Table (17): Extent of @XCISION. .........oooveiiiii e 112
Table (18): Histopathological examination distribution. ..................... 113
Table (19): Hospital stay ICU (hours) & Ward (days).......................... 114
Table (20): Supraorbital Hypoesthesia during follow up. .................... 116
Table (21): Postoperative complications. ............ccccccoiiiiiiiiiiiii, 117
Table (22): OULCOME . oo 117
Table (23): Size and eXCISION ... 119
Table (24): Extension and eXCISION .........cc.coooioieeiieiiieiieeee 120
Table (25): Attachment and eXCISION .........cccoooiiiiiieiieiiieeie 121
Table (26): Pathology and eXCISION........ ... 122
Table (27): Nature of the lesion and excision. .............c.ccoooeeeiiieinenn. 123
Table (28): Pathology and outcome. ............ccooooiiiiiiiiiiiiicicic 123
Table (29): Duration of symptoms and outcome. ....................ccc.ooon.. 124
Table (30): Excision and oUtCOME. .....c..vvenii e, 125



List of Charts

Chart No. Title Page No.

Chart (1): Patients sex description in this study. ...................... 100
Chart (2): Description of age and sex in this study. .................. 101
Chart (3): Duration of symptoms in months. ............................. 102
Chart (4): Signs distribution. .................ooo 104
Chart (5): Description of Size.................cccccccooooiiiiii 108
Chart (6): Surgical approach in this study.......................... 110
Chart (7): Extent of @XCISI0MN. .oovviien e 112
Chart (8): Histopathological examination distribution. ............ 114
Chart (9): OULCOMI oo 117
Chart (10): Size and €XCISION ... cvvneee e 119
Chart (11): Extension and eXCISION ......ovvneeeeeee e 120
Chart (12): Pathology and exeision. ...........ccooooiiiiiiiieiiee 122
Chart (13): Excision and outcome. ........coooveeeieiieii i 125



Fig. No.

Figure (1):
Figure (2):
Figure (3):
Figure (4):
Figure (5):

Figure (6):
Figure (7):
Figure (8):
Figure (9):

Figure (10):
Figure (11):
Figure (12):
Figure (13):
Figure (14):
Figure (15):
Figure (16):
Figure (17):
Figure (18):
Figure (19):

Figure (20):

Figure (21):
Figure (22):

List of Figures

Title Page No
Supra-orbital nerve and artery ................cocoo 8
Front of the skull and face...................coooiiiiii 9
TemMPOTAL fOSSA ... 11
The orbit, anterior VIEW ............ccooooiiiiiiiiii i 12

Endocrinal Surface of the anterior cranial base and the

SCILA ..o 13
Dural RelationsShips.............uuiiiiiiiiiiiiiiiiiii 16
Orbital surface of the frontal lobe .................ccccooiiiiii 17
Cavernous SINUS TEGION ......cooeiiiiiiiiiiiiei e 19
Pituitary gland and stalk ... 19
Arteries at the base of the brain....................cooo 21
Veins at the frontal base .................c 23
Veins at the frontal base and sellar region................................... 23
Cranial nerves in the sellar region................ccccooiiiiiin, 26
Classification of fluid leaks ..................coooi 43
Axial non-contrast C.T showing hyperdense pituitary

APOPLEXY oo 54
Axial non-contrast C.T showing calcified

Craniopharyngloma .........coooiiiiiiiii i 55

Axial CT bone window showing clival chordoma with bone
AESTIUCTION «..vv e 56
Non contrast CT showing hypodense left frontal
epidermoid insinuating into the interhemisheric fissure............. 57
Arachnoid cyst: CT scan revealing an intra- and
suprasellar cystic lesion with the same density as CSF............... 58
Post contrast CT showing 2 brain abscesses with central
hypodensity and peripheral ring enhancement ............................ 59
Non contrast CT showing cisternal hyperdensity in SAH............ 60
A coronal unenhanced T1WI shows a small left sided
microadenoma (arrow) as an area of lower signal than the

rest of the anterior pituitary tiSSUE.........ccoooooiiiiiiiiiiiiiiiieiiei, 63



List of Figures (Cont...)

Fig. No. Title Page No.
Figure (23): Craniopharyngioma: Coronal T2 image showing a
heterogeneous appearance with solid and cystic

Figure (24):

Figure (25):

Figure (26):

Figure (27):

Figure (28):

Figure (29):
Figure (30):
Figure (31):
Figure (32):
Figure (33):
Figure (34):
Figure (35):
Figure (36):

Figure (37):
Figure (38):

components. The low signal on T2 (arrow) corresponds to a

CALCIIA TOCUS ...
Meningioma:contrast-enhanced, sagittal T1IWI shows a
uniformly enhancing mass arising from the planum
sphenoidale ...
Optic pathway glioma. Contrast-enhanced, axial, T1WI
shows an enhancing mass in the suprasellar region that
extends posteriorly along the optic tracts (arrow) ...........................
T1 MRI with contrast show pineal and neurohypophyseal
germinoma is well enhanced by gadolinium .................................
Rathke’s cleft cyst. Contrast-enhanced sagittal T1WI
demonstrates a well-demarcated suprasellar cystic lesion
with a small enhancing nodule........................
coronal T1WI shows

intense, nodular enhancement of the leptomeninges and in

Sarcoidosis. Contrast-enhanced,

the right temporal Iobe ...
Coventional angiography showing AcomA aneurysm ..................

A. supraorbital view to the lesion without temporal lobe
retraction. B. Pterional view, the lesion is covered by the
temporal Iobe ..o
Schematic showing the pre-, and

drawing supra-,

retrosellar space accessible by the frontolateral approach...........

Schematic drawing presenting the three important steps

of head POSIEIONING........uuiiiiiiiiiiiiiiiiii e

Schematic drawing showing various degrees of head

LOBAEION . .o

Artist’s drawing demonstrating the limited frontolateral
craniotomy in comparison with anatomic landmarks of the

frontolateral area .............ccoiiiiiiiii
The stepwise development of frontolateral approach ...................
Cadaveric dissection showing the steps of the approach ............

Operative photo after CSF drainage ..........................cccocooooi

Steps of the closing procedure......................oooi



Fig. No.

List of Figures (Cont...)

Title Page No.

Figure (39):

Figure (40):

Figure (41):

Figure (42):

Figure (43):

Figure (44):

Figure (45):
Figure (46):

Figure (47):
Figure (48):

Figure (49):
Figure (50):

Figure (51):

Figure (52):

Figure (53):
Figure (54):

Figure (55):

Preoperative CT Brain (axial, coronal and sagittal) views
with contrast showing suprasellar lesion with homogenous
contrast enhanCement. ..............cooooiiiiii 127
Preoperative MRI (axial, coronal and sagittal) with contrast
showing a suprasellar lesion likely a meningioma. ....................... 127
Intraoperative picture showing skin incision in the right
EYEDIOW. ... oo 128
Lateral view of plain X-Ray showing the size and site of
craniotomy. It measures about 2.5x3 cm...........ccccccciiiiiiii, 129

C T scan showing the craniotomy site and tumour excision

24hours post-operative. ................ccccciiiii 129
Postoperative MRI brain (sagittal, coronal, axial )cuts with

contrast showing no tumour residual nor recurrence. ................... 130
PoSt-0perative SCAT. ............uuuiiiiiiiiiiiiiii 130

MRI (sagittal, coronal, axial) cuts with contrast showing

midline lesion with solid and cystic parts..............cccccciiiinnen 131
CT scan showing tumour excision 24hours post-operative............ 132
Postoperative MRI (sagittal, coronal, axial) cuts with
contrast showing small tumour residual. .................ccccooiiiiiiiiii, 132
Post-operative scar follow Up.......... ...t 132
Preoperative CT Brain (axial) views without contrast
showing right parasellar lesion. ........................co, 133
Preoperative CT Brain (axial, sagittal and coronal) views
with contrast showing right parasellar lesion with
homogenous enhancement. .................cccooiiiiiiiiiiiii 133
Preoperative MRI T1 (axial, coronal and sagital cuts) with
contrast showing a right clinoidal meningioma with
homogenous enhancement. ................ccccoooiiiiiii 134
Preoperative patient picture ...............cccoooiiiiiiiiiiiiii 134
CT Brain post-operative showing total removal of lesion with
small operative bed haematoma............................... 135
MRI brain with contrast lyear post-operative showing small

BUMOUY TECUTANCE. ... 135



Fig. No.

List of Figures (Cont...)

Title Page No.

Figure (56):
Figure (57):
Figure (58):
Figure (59):
Figure (60):
Figure (61):

Figure (62):

Figure (63):
Figure (64):

Figure (65):

Post-operative scar 3days after surgery with small subgaleal

collection resolved completely 10 days after surgery. .................... 135

Pre-operative = CT  scan  with  contrast showing

sellar,suprasellar 1es1on. ..............ccccoeiiiiiiiii 136

Pre-operative MRI (axial, coronal and sagittal) T1 with

contrast showing sellar, suprasellar lesion.................cccccccoiinnnins 137
Post-operative CT scan near complete tumour excision. ............... 137
Postoperative scar 3 days after surgery ..................coooo 138

Postcontrast MRI T1WI (coronal and sagittal) one year after

the operation showing small tumour residual............................... 138

CT Brain and orbit show the lesion and oedema in the

frontal Iobe. ... 139
MRI coronal T2 and axial T1 show fronto orbital lesion. ............... 140
Post operative CT scan showing craniotomy site and tumour

LESECEIONL. ..ottt et 140
Post operative scar 24 hours after surgery. .............cccccoeeiiiiinnnnns 140






1ry:
2ry:
2nd:
3rd:
4th:
5th:
6th:
Al:

ACA:

A-COM:

ACTH:

AICA:

AVM:
BA:
BBB:
CNS:
Cm:
CRH:
CS:
CSF:
CT:
CTA:
FSH:
GH:
GHRH:
GNRH:
ICA:
ICP:
LH:
M1:
M2:

List of Abbreviations

Less than
More than
Primary
Secondary
Second
Third
Fourth
Fifth
Sixth
First part of the anterior cerebral artery
Second part of the anterior cerebral artery
Anterior cerebral artery
Anterior communicating artery
Adrenocorticotropic hormone
Anti diuretic hormone
Anterior inferior cerebellar artery
Anteroposterior
Arteriovenous malformation
Basilar artery
Blood brain barrier
Central nervous system
Centimeter
Corticotrophin releasing hormone
Cavernous sinus
Cerebro-spinal fluid
Computerized tomography
CT-angiography
Follicle-stimulating hormone
Growth hormone
Growth hormone releasing hormone
Gonadotropin releasing hormone
Internal carotid artery
Intracranial pressure
Luteinizing hormone
First part of the middle cerebral artery
Second part of the middle cerebral artery



Ms3: Third part of the middle cerebral artery

MCA: Middle cerebral artery

mm : Millimeter

MRA: Magnetic resonance angiography
MRS: Magnetic resonance spectroscopy
PCA: Posterior cerebral artery

Pcom: Posterior communicating artery
PRL: Prolactin

SAH: Subarachnoid hemorrhage

SPSS: Statistical package of social sciences
SD: Standard deviation

SCA: Superior cerebellar artery

T.B: Tuberculosis

TiW1: T1-weighted image

T2W1: T2-weighted image

U/s: Ultrasound

VS: Versus

WHO: World Health Organization






