Hayder R. Salih - Samer S. Hoz - Ali A. Dolachee
Mohammed A. Alrawi - Zaid Aljuboori

Mayur Sharma - Mustafa Ismail

Norberto Andaluz Editors

Cerebral
\Ventricles

In Multiple-Choice Questions

@ Springer



Cerebral Ventricles



Hayder R. Salih « Samer S. Hoz

Ali A. Dolachee « Mohammed A. Alrawi
Zaid Aljuboori « Mayur Sharma
Mustafa Ismail « Norberto Andaluz
Editors

Cerebral Ventricles

In Multiple-Choice Questions

@ Springer



Editors

Hayder R. Salih

Department of Neurosurgery
Neurosurgery Teaching Hospital
Baghdad, Iraq

Ali A. Dolachee
Department of Surgery
University of Baghdad
Baghdad, Iraq

Zaid Aljuboori
Department of Neurosurgery
Geisinger Commonwealth School of

Samer S. Hoz

Department of Neurosurgery
University of Cincinnati
Cincinnati, OH, USA

Mohammed A. Alrawi
Department of Neurosurgery
Neurosurgery Teaching Hospital
Baghdad, Iraq

Mayur Sharma

Department of Neurosurgery
University of Minnesota
Minnesota, MN, USA

Medicine

Scranton, PA, USA Norberto Andaluz

Department of Neurosurgery
University of Cincinnati
Cincinnati, OH, USA

Mustafa Ismail

Department of Neurosurgery
Neurosurgery Teaching Hospital
Baghdad, Iraq

ISBN 978-3-031-42341-3 ISBN 978-3-031-42342-0 (eBook)
https://doi.org/10.1007/978-3-031-42342-0

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature
Switzerland AG 2023

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher,
whether the whole or part of the material is concerned, specifically the rights of translation,
reprinting, reuse of illustrations, recitation, broadcasting, reproduction on microfilms or in any
other physical way, and transmission or information storage and retrieval, electronic adapta-
tion, computer software, or by similar or dissimilar methodology now known or hereafter devel-
oped.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are
exempt from the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors, and the editors are safe to assume that the advice and information in
this book are believed to be true and accurate at the date of publication. Neither the publisher
nor the authors or the editors give a warranty, expressed or implied, with respect to the material
contained herein or for any errors or omissions that may have been made. The publisher remains
neutral with regard to jurisdictional claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

Paper in this product is recyclable.


https://doi.org/10.1007/978-3-031-42342-0

To the memory of my dear father who was a role model for me in searching
for knowledge and imparting it to his students. To our teachers and mentors
who enlightened us on the path of neurosurgery.

Hayder R. Salih

To my lovely family: Sawsan, Saad, Samher, Arwa, Farah, Ward, and Sanaa.

To Prof. A. Hadi Al Khalili, Paolo Palmisciano, and the best supporter Kathleen
Smith.

Samer S. Hoz

To my lovely family which supports me in this long way, neurosurgery.
Ali A. Dolachee

To my patients, mentors and to my family.
Mohammed A. Alrawi

I would like to dedicate this book to my mentors for their support and
guidance.
Zaid Aljuboori

To my mentors, parents (mother and late father), wife (Smita), daughters
(Riya and Shreya), friends, and my patients who have given me the opportu-
nity to learn.

Mayur Sharma

For my father’s memory. May God have mercy upon your soul.
Mustafa Ismail

To my family, my patients, and my trainees. You make it all worthwhile.
Norberto Andaluz



Foreword 1

When the authors kindly invited me to write a few words as a foreword to
their book Cerebral Ventricles in Multiple Choice Questions 1 asked them for
time to read it and evaluate their work. After a few days, I found on a gentle
rainy Saturday the time to review the text of this beautiful book. I quickly
got caught up in the new Multiple-Choice format, where contrary to what we
know, the correct answer was to identify the false answer. I discovered in this
format that the reader has the possibility to remember in the four options
that are presented as correct the main characteristics of an anatomical
region, pathology, or a surgical approach related to the cerebral ventricles.
So, whoever reads this book is acquiring, remembering, or reaffirming
knowledge as they read the questions. You do not have to find a correct
answer among four false ones, but on the contrary, you will be reading four
truths about a topic, and you must discover the false one. In the clarification
that is made of the correct answer, which paradoxically turns out to be the
only false premise, the reader also learns by just reading the explanation at
the bottom of each question without having to turn the pages. I think that
the Multiple-Choice format in a certain way “inverted” where the false is the
correct one is the most novel thing about this book, and this is the reason
that makes it easy to read and a tool to refresh everything that a neurosur-
geon should know about the cerebral ventricles. I found it fascinating. The
other evaluation that must be made is regarding the contents, the way and
the order in which they are presented, and the arrangement in which they are
exposed in the book. I want to congratulate the authors because they abound
in detail with great precision in each of the contents with an excellent power
of synthesis and hierarchy of the most important contents for the Neurosur-
geon, for the anatomist or for anyone who is interested in knowing in detail
the ventricular encephalic system. I congratulate the authors and know that
many Neurosurgeons, fellows, students, and general practitioners will enjoy
reading this book.

Roberto R. Herrera
Buenos Aires, Argentina
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Foreword 2

The editor of this book represents a vibrant group of neurosurgeons, who
are exemplary in their specialized medical service to their community under
strenuous circumstances. They strive to share their knowledge, through the
dissemination of high-quality well-structured review books; with endless
numbers of neurosurgeons at various levels of their training and career.
Their approach is simple yet effective. Get on a focused subject, in this case,
the cerebral ventricles; dissect it very well, and put it together in an elegant
way formed as questions and answers reflecting their deep understanding of
the matter at hand. Very few books truly achieve this goal. This book is
exemplary in giving the readership a solid base to stand on when approach-
ing the biology and pathophysiology of the cerebral ventricles. This will
guide many neurosurgeons through their reviews, making it through their
rough transitions (exams) and beyond (career). This is a great effort for
which the authors must be commended.

Hosam Al-Jehani

Imam Abdulrahman Alfaisal University

Dammam, Saudi Arabia

Montreal Neurological Institute and Hospital

McGill University

Montreal, Canada

Adjunct Assistant Professor, Department of Neurosurgery
Weill Cornell University

Houston Methodist, USA



Preface

Dear reader

It is with profound privilege that we present this meticulously crafted vol-
ume on one of the most complex, challenging, and fascinating structures of
our brains, the cerebral ventricles. The cerebral ventricles, as an integral com-
ponent of the human central nervous system, possess an intricate anatomy,
complex physiology, and relationships with the surrounding critical neuro-
vascular structures of the brain.

The lesions involving the cerebral ventricles cause significant distortion of
the already complex anatomy of the ventricles. Therefore, in navigating the
labyrinthine complexities of cerebral ventricular lesions and their surgical
management, one must tread with precision and a profound understanding
of the anatomy is critical. This is our humble attempt to elucidate the intri-
cate complexities of these most enigmatic and crucial facets of the human
brain and neurosurgical practice related to the surgical management of
lesions involving this complex structure.

In this endeavor, we have employed a series of concise multiple choice
questions, designed to instill robust, concrete knowledge in students, resi-
dents, fellows, and junior neurosurgeons. Whether you are preparing for rig-
orous board examinations or stepping into clinical practice, we envision this
book to be an invaluable tool along your journey.

We sincerely hope this book enriches your understanding and sparks your
curiosity, and we wish you a deeply rewarding and insightful experience as
you delve into this book.

Hayder R. Salih

Baghdad, Iraq Samer S. Hoz
Cincinnati, OH, USA Ali A. Dolachee
Baghdad, Iraq Mohammed A. Alrawi
Baghdad, Iraq Zaid Aljuboori
Scranton, PA, USA Mayur Sharma
Minnesota, MN, USA Mustafa Ismail
Baghdad, Iraq Norberto Andaluz

Cincinnati, OH, USA



Key Features

== Cerebral Ventricles in Multiple Choice Questions is the FIRST review
book to use the multiple choice question (MCQ) format to specifically
address the topic of cerebral ventricles.

== The mission of this book is to help readers revise the core concepts and
maintain knowledge of the anatomy, pathology, and surgery of cerebral
ventricles.

== This study companion is structured in five sections, for a total of 18 chap-
ters, including 553 MCQs in a convenient format that is suitable for self-
study.

= Answers and explanations appear immediately below the questions to
enhance readability.

== This book is an adjunct to existing texts and does not intend to be the
primary source of information; it rather aims to help readers identify
their relevant strengths and weaknesses in the area.

== Cerebral Ventricles in Multiple Choice Questions is based on the most
up-to-date best practice evidence, with a style that mirrors the format
adopted by the majority of local, regional, and international board
examinations.

== The student of neurosurgery, the resident, the fellow, the younger neuro-
surgeon preparing for exams or practice, and even the later stage neuro-
surgeon are the target audience of this book.

== This topic-focused MCQ book follows the concept and style of the inter-
nationally recognized book Vascular Neurosurgery in Multiple Choice
Questions, authored by Dr. Samer S. Hoz and published by Springer
2017. This book receives an esteemed scientific review in Neurosurgery
Journal and is a recommended book for the American Board of Neuro-
logical Surgery (ABNS). On the same pathway, our second book in the
series Neurotrauma in Multiple Choice Questions was published by
Springer 2021 and got another scientific book review in Neurosurgery
Journal as well.
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2 H.R. Salih et al.

@ 1. Lateral ventricle compartments, the FALSE answer is:

A.
B.
C.
D.
E.

Occipital horn.
Frontal horn.
Antrum.
Temporal horn.
Body.

O Answer C
== The atrium is a part of the lateral ventricle.
== Each lateral ventricle has five parts: the frontal, temporal, and occipi-
tal horns, the body, and the atrium. Each of these five parts has medial
and lateral walls, a roof, and a floor. In addition, the frontal and tem-
poral horns and the atrium have anterior walls.

@ 2. Thalamus, the FALSE answer is:

A.

B.

C.
D.

E.

The body of the lateral ventricle is above the thalamus.

The atrium and the occipital horn are posterior to the thalamus.
The temporal horn is infero-lateral to the thalamus.

The medial part of the thalamic pulvinar forms the anterior wall
of the atrium.

The inferior surface of the thalamus forms the floor of the body.

O Answer E
== The superior surface of the thalamus forms the floor of the body.
== The inferior surface of the thalamus forms the medial edge of the
roof of the temporal horn.

@ 3. Caudate nucleus, the FALSE answer is:

A.

B.

E.

Caudate nucleus is a C-shaped mass that wraps around the thala-
mus.

The caudate head bulges into the lateral wall of the frontal horn
and body.

C. The caudate body forms part of the lateral wall of the atrium.
D.

The caudate tail extends from the atrium into the roof of frontal
horn.
The caudate tail is continuous with amygdala at roof of occipital
horn.

O Answer D
== The tail extends from the atrium into the roof of the temporal horn.
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@ 4. Caudate nucleus and thalamus, the FALSE answer is:

A.

mg QW

In the body of lateral ventricle, the caudate is supero-lateral to
the thalamus.
In the atrium, the caudate is medial to the thalamus.

. In the temporal horn, the caudate is infero-lateral to the thala-

mus.

. The stria terminalis runs between the caudate and the thalamus.
. The stria terminalis runs parallel and deep to the thalamo-striate

veln.

0 Answer B
== In the atrium, the caudate is postero-lateral to the thalamus.

@ 5. Fornix, the FALSE answer is:

A.

B.

C.

D.

E.

It is a C-shaped structure that wraps around the thalamus.

It consists mainly of hippocampo-mamillary tract fibers.

The fibers originate from hippocampus, subiculum, and dentate
gyrus of temporal lobe.

The fimbria of fornix arises from the floor of temporal horn of
ventricular surface of hippocampus.

The fimbria passes anteriorly to become the column of the fornix.

0 Answer E
== The fimbria passes posteriorly to become the crus of the fornix.

@ 6. Fornix, the FALSE answer is:

A.

B.

C
D.

E.

The crus of fornix wrap around posterior surface of the pulvinar
of thalamus.

The body of fornix runs along supero-medial border of thalami
in medial wall of body of lateral ventricle.

. The body of fornix separates the roof of third ventricle from the

floor of lateral ventricle.

The body of fornix separates into two columns at the posterior
margin of the thalamus.

Below splenium, the two crura of fornix interconnect to form the
hippocampal commissure.

0 Answer D
= The body of the fornix separates into two columns at the anterior
margin of the thalamus that arch along the anterior and superior
margin of the foramen of Monro.
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© 7. Fornix, the FALSE answer is:

A.

B.

C.

D.

E.

The body of fornix is in the lower part of the medial wall of the
body of lateral ventricle.

The crus of fornix is in the medial part of the anterior wall of the
atrium.

The fimbria of fornix is in the medial part of the floor of the oc-
cipital horn.

The body of fornix crosses the midway of superior surface of
thalamus.

The crus of fornix crosses the midway of the pulvinar.

O Answer C
== The fimbria of the fornix is in the medial part of the floor of the tem-
poral horn.

@ 8. Fornix, the FALSE answer is:

A.

B.

C
D.

E.

Part of thalamus lateral to the body of the fornix forms the roof
of the body of lateral ventricle.

Part of thalamus medial to the body of the fornix forms part of
the lateral wall of velum interpositum and third ventricle.

. Part of pulvinar lateral to crus of fornix forms part of the ante-

rior wall of atrium.

Part of pulvinar medial to fornix forms part of anterior wall of
quadrigeminal cistern.

Part of thalamus medial to the fimbria forms the roof of the
ambient cistern.

O Answer A
== The part of the thalamus lateral to the body of the fornix forms the
floor of the body of the lateral ventricle.

@ 9. Corpus callosum, the FALSE answer is:

A.

B.

C
D.

m

Rostrum forms the floor of the frontal horn.
The forceps minor of genu forms anterior wall of the frontal
horn.

. Genu and body form the roof of both frontal horn and the body

of lateral ventricle.

The forceps major of splenium forms part of medial wall of
atrium and occipital horn.

Tapetum forms the floor of the frontal horns.
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0 Answer E
== The tapetum forms the roof and lateral wall of the atrium, temporal
and occipital horns.

0 10. Septum pellucidum, the FALSE answer is:
A. Composed of single lamina.
B. Separates the frontal horns and bodies of lateral ventricles.
C. Is tallest anteriorly and shortest posteriorly.
D. It disappears near the junction of the body and crura of the
fornix.
E. The antero-posterior length ranges from 28 to 50 mm.

0 Answer A
== Composed of paired laminae.
== There may be a cavity in the midline between the laminae (cavum sep-
tum pellucidum).

0 11. Septum pellucidum attachments, the FALSE answer is:
A. To the rostrum of the corpus callosum below.
B. To the genu of the corpus callosum anteriorly.
C. To the splenium of the corpus callosum anteriorly.
D. To the body of the corpus callosum above.
E. To the body of the fornix posteriorly.

0 Answer C
== To the splenium of the corpus callosum caudally (posteriorly).

@ 12.Internal capsule, the FALSE answer is:

A. The anterior limb is located between caudate and lentiform
nuclei.

B. The anterior limb is separated from the frontal horn by the head
of caudate nucleus.

C. The posterior limb is located between the claustrum and lenti-
form nucleus.

D. The posterior limb is separated from the body by the thalamus
and the caudate.

E. Genu touches the wall of lateral ventricle lateral to the foramen
of Monro.

0 Answer C
== The posterior limb of the internal capsule is located between the thal-
amus and lentiform nucleus.
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@ 13. Lateral ventricular walls, the frontal horn, the FALSE answer is:
A. The medial wall is formed by the septum pellucidum.
B. The anterior wall and roof are formed by the genu of corpus cal-
losum.
C. The lateral wall is formed by the head of the caudate nucleus.
D. The floor is formed by the rostrum of the corpus callosum.
E. The columns of the fornix form the superior part of lateral wall.

O Answer E
== The columns of the fornix form the postero-inferior part of the medial
wall.

© 14. Lateral ventricular walls, the body, the FALSE answer is:
A. The roof is formed by the body of the corpus callosum.
B. The medial wall is formed by the septum pellucidum above.
C. The medial wall is formed by the fimbria of fornix.
D. The lateral wall is formed by the body of the caudate nucleus.
E. The floor is formed by the thalamus.

O Answer C
== The medial wall is formed by the body of the fornix below.

@ 15. Lateral ventricular walls, the atrium, the FALSE answer is:

A. The roof is formed by the body, splenium and tapetum of the
corpus callosum.

B. The medial wall is formed by the forceps major.

C. The lateral wall is formed by the caudate anteriorly and tapetum
posteriorly.

D. The anterior wall is formed by crus of the fornix medially and
pulvinar laterally.

E. The floor is formed by the collateral trigone.

O Answer B
== The medial wall is formed by two roughly horizontal prominences
that are located one above the other. The upper prominence, called the
bulb of the corpus callosum, overlies and is formed by the large bun-
dle of fibers called the forceps major, and the lower prominence, called
the calcar avis, overlies the deepest part of the calcarine sulcus.

@ 16. Lateral ventricular walls, the occipital horn, the FALSE answer is:
A. The posterior wall is formed by the bulb of corpus callosum and
calcar avis.
B. The roof and the lateral wall are formed by the tapetum.
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C. The floor is formed by the collateral trigone.

D. It extends posteriorly from the atrium to the occipital lobe.

E. It varies in size from being absent to extending far posteriorly in
occipital lobe.

o Answer A
== The medial wall is formed by the bulb of the corpus callosum and the
calcar avis.

@ 17. Lateral ventricular walls, the temporal horn, the FALSE answer is:
A. The floor is formed by the hippocampus medially.
B. The floor is formed by the collateral eminence laterally.
C. The roof is formed by calcar avis.
D. The lateral wall is formed by the tapetum.
E. Medial wall is formed by the choroidal fissure.

o Answer C
== The roof is formed by the inferior surface of the thalamus and the tail
of the caudate medially and by the tapetum laterally.

@ 18. The choroidal fissure, the FALSE answer is:

A. Tt is a C-shaped cleft between the fornix and the thalamus.

B. It lies in the medial part of the body, atrium, and temporal
horns.

C. Extends from foramen of Monro around superior, inferior, and
posterior surfaces of thalamus.

D. Ends in inferior choroidal point, medial to medial geniculate
body.

E. The choroid plexus is attached along its side.

o Answer D
== [t ends in the inferior choroidal point, just behind the head of hippo-
campus and lateral to the lateral geniculate body.

@ 19. The choroidal fissure boundaries, the FALSE answer is:

. In atrium, by the crus of the fornix posteriorly.

In atrium, by the pulvinar anteriorly.

In temporal horn, by the fimbria of the fornix below.

. In temporal horn, by the stria terminalis and the thalamus
above.
In body of lateral ventricle, by the hypothalamus superiorly.

onwp»
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O Answer E
== In the body of lateral ventricle, by the body of the fornix superiorly,
and the thalamus inferiorly.

0 20. The choroidal fissure, surgical openings, the FALSE answer is:

A.

B.

mg O

Through atrium exposes quadrigeminal and posterior part of
ambient cisterns and pineal region.

Through temporal horn exposes ambient and posterior part of
crural cisterns.

. Through the body of lateral ventricle exposes velum interposi-

tum and the roof of the third ventricle.

. Through occipital horn exposes supracerebellar cistern.

Through superior part of the choroidal fissure to the frontal
horn.

O Answer D
== The choroidal fissure does not extend to the occipital horn.

@ 21. The choroid plexus, the FALSE answer is:

A.

O o=

E.

It extends from lateral to the third ventricles through the fora-
men of Monro.
In the atrium it forms a prominent tuft called the glomus.

. Choroidal arteries arise from ICA and posterior cerebral arteries

and enter through choroidal fissure.

. Venous drainage reaches the internal cerebral, basal, and greater

veins.
The choroidal fissure is the thickest part of ventricular wall.

O Answer E
== The choroidal fissure is the thinnest part of the ventricular wall, due
to lack of intervening nervous tissue.
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@ 1. Intraventricular tumors, the FALSE answer is:
A. Include both benign and malignant tumors.
B. They are classified as extra-axial, and as intra-axial lesions.
C. Hydrocephalus is a rare presentation.
D. They frequently cause obstruction in cerebrospinal fluid (CSF)
flow.
E. Less than 1% of intracranial lesions.

O Answer C
== Hydrocephalus is the main related presentation.

@ 2. Intraventricular tumor, the FALSE answer is:

. Most are benign.

Most are growing slowly.

Most common primary tumor is choroid plexus papilloma.

. Most common secondary tumor is meningioma.

80% of the ventricular tumors are confined to the ventricular cav-

1ty.

O Answer E
== Only around 10% of these masses are confined to the ventricular sys-
tem.
== Common primary tumors are choroid plexus papillomas, ependymo-
mas, and craniopharyngiomas. Common secondary tumors include
meningiomas, gliomas, and pituitary adenomas.

moawp>

@ 3. Lateral ventricle tumor, the common immunohistochemistry marker,
the FALSE answer is:
A. Astrocytoma (I-IV) - GFAP.
B. Astrocytoma (I-IV) — S100.
C. Ependymoma — GFAP.
D. Choroid plexus tumors — CK.
E. Choroid plexus tumors — SYN.

O Answer E
= Common immunohistochemistry markers for choroid plexus tumors
are EMA, CK, and rarely GFAP/S100.
== SYN marker is commonly used when neurocytoma, ganglioglioma,
medulloblastoma (MB), or metastatic neuroendocrine tumors are
suspected.
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0 4. Imaging features for intraventricular tumors, the FALSE answer is:

A. Ependymomas showed intratumoral cyst and calcification of half
of the patients.

B. Choroid plexus papilloma bleeding can be observed frequently.

C. MRI s useful to differentiate between Choroid Plexus Papilloma
and Carcinomas.

D. Craniopharyngioma is associated with cystic and solid compo-
nent in 90%.

E. Meningiomas are isointense in T1-weighted images.

0 Answer C
== MRI does not readily permit differentiation of CPP and CPC. The
only differentiating test is through histopathology as their radiologi-
cal characteristics are quite overlapping.

0 5. Choroid plexus papilloma (CPP), the FALSE answer is:
A. CPPis a WHO grade I intraventricular papillary neoplasm.
B. P53 mutations are common in CPPs.
C. Histology shows extracellular choroid plexus tissue.
D. Immunoreactive to transthyretin, cytokeratins, and synaptophy-
sin.
E. Immunoreactive to focal glial fibrillary acidic protein (GFAP).

0 Answer B
== Unlike choroid plexus carcinoma, there is no p53 mutation in CPPs.

@ 6. CPP, the FALSE answer is:
A. More common in children.
B. Usually extend beyond the margin of the ventricles.
C. More common in children younger than 2 years.
D. Calcifications can be seen in CPP.
E. CPP are usually lobulated and create small flow voids.

0 Answer B
== CPPs are usually benign tumors that do not extend beyond the margin
of the ventricles, unlike choroid plexus carcinoma.

@ 7. CPP, the FALSE answer is:
A. Tt is common to see the lesions in the lateral and third ventricles.
B. Symptoms of increased Intracranial pressure (ICP) result from
increased production of CSF.



12 A. H. Al Ramadan et al.

C. More common in males.
D. Malignant transformation occurs in 20% of children.
E. Half of them located in the atrium.

o Answer C
== There is no predilection to occur in either sex.

© 8. CPP, the FALSE answer is:

. They are more common in pediatrics than adult population.
Patients present with symptoms of high ICP.

They are most commonly located in the third ventricle.

. Homogenous enhancement on computed tomography (CT) scan.
On MR spectroscopy, choroid plexus papillomas tend to have an
elevated myoinositol peak.

moO®wp

o Answer C
== CPPs are more commonly seen in the lateral, followed by 30% in the
fourth ventricle, and then the third ventricle and cerebellopontine

angle.

© 9. CPP the FALSE answer is:
A. Location is more common as lateral ventricle 50%.
B. May arise in Aicardi syndrome.
C. Presentation is with increasing head circumference or hydroceph-
alus.
D. Imaging appearances non-enhancing intraventricular mass.
E. Gross appearance of well-defined cauliflower-like mass.

o Answer D
= Imaging appearances of CPP is a well-circumscribed intraventricular
mass. The CPP is enhanced with gadolinium and T2 hyperintense.

© 10. CPP, the FALSE answer is:
A. Most common location in children is the left lateral ventricle.
B. Most common location in adults is lateral ventricle.
C. Enlargement of the ventricles can be due to excessive CSF pro-
duction.
D. Enlargement of the ventricles can be due to tumor growth.
E. Enlargement of the ventricles can be due to CSF entrapment.

o Answer B
== Choroid plexus papillomas in the adult population are often found at
the caudal aspect of the fourth ventricle, and often calcify.
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@ 11.CPP, the FALSE answer is:

A. 10% of CPPs occur before the age of five.

B. On imaging, it is an avidly enhancing mass with frond-like mar-
gins.

C. Positive immunohistochemistry for transthyretin can differentiate
CPPs from other tumors.

D. Histologically, it is marked by a proliferation of bland-looking
choroid plexus epithelial cells (hyperplasia).

E. In adult, the most common location is the fourth ventricle.

0 Answer A
== More than 80% of CPPs occur before the age of five.

0 12. CPP Histopathology, the FALSE answer is:
A. Presence of vascular connective tissue stroma.
B. Increased nuclear to cytoplasmic ratios, increased mitotic figures.
C. Has single layer of columnar epithelium.
D. Absence of cilia.
E. Melanotic pigmentation may be seen.

0 Answer B
== Choroid plexus papillomas are WHO grade I, they show epithelial
cells are more crowded and piled up than normal with mild atypia.

@ 13. CPP, the FALSE answer is:
A. It constitutes about 3% of all intracranial tumors in children.
B. They exhibit columnar epithelium in papillary extensions.
C. They are associated with Li-Fraumeni syndrome.
D. They are vimentin, GFAP and S100 positive.
E. Needle biopsy provides definitive diagnosis.

0 Answer E
= Needle biopsy is not recommended since histologically resembles nor-
mal choroid plexus.

0 14. CPP Histopathology, the FALSE answer is:
A. Exhibits a columnar epithelium with an underlaying fibrovascu-
lar network.
B. Positive for S-100, transthyretin, and cytokeratin.
C. Composed of papillae of squamous cells without fibrovascular
cores.
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D. Shows prominent papillary projections.
E. Loss of “cobble stone” surface that is seen in normal choroid
plexus.

o Answer C
== CPPs are composed of columnar epithelium with an underlying fibro-
vascular network, unlike papillary craniopharyngiomas which are
composed of papillae of squamous cells without fibrovascular cores.

© 15. Choroid Plexus Carcinoma, the FALSE answer is:
A. They have more heterogenous appearance.
B. They tend to extend beyond ventricular margins.
C. They are rare highly malignant tumors (WHO grade I1I).
D. The majority of CPCs appear in age more 40 years.
E. On MR spectroscopy, choroid plexus carcinomas are more often
associated with an elevated choline peak.

o Answer D
= About 80% of carcinomas arise in children, the majority <2 years of
age.

© 16.CPC, the FALSE answer is:
A. Choroid plexus carcinoma is (WHO grade I).
B. Nearly all choroid plexus carcinomas are P53 reactive.
C. Histologically, it resembles atypical teratoid/rhabdoid tumors.
D. Grossly, it shows gray-tan tumor with areas of hemorrhage and
Necrosis.
E. Brain invasion may be evident.

o Answer A

== Choroid plexus carcinoma is a malignant choroid plexus neoplasm
(WHO grade III).

© 17.CPC, the FALSE answer is:
A. Poor prognosis due to CSF dissemination.
B. Positive cytokeratin immunoreactivity.
C. Associated with Li- Fraumeni syndrome.
D. Histologic diagnosis requires hypercellularity only.
E. Negative EMA immunoreactivity.

o Answer D
== Histological criteria (at least four of the following): frequent mitoses
(>5 of 10 high power fields), increased cellularity, nuclear pleomor-
phism, blurring of papillary pattern, necrosis.
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@ 18. Ependymomas, the FALSE answer is:
A. More common in children.
B. Peak in the first 3 years of age.
C. More common in males.
D. Show perivascular pseudorosettes and ependymal rosettes.
E. Most are classified as WHO grade 1.

0 Answer E

= Most ependymomas are classified as grade II tumors according to
WHO classifications.

@ 19. Subependymoma, the FALSE answer is:
A. Itis a benign glial neoplasm (WHO grade I).
B. Usually attached to the wall of lateral ventricles.
C. Mean age of presentation is 60 years old.
D. On imaging it shows small, nodular, discrete mass (<2 cm), oc-
casional foci of calcification, hemorrhage or cystic change.
E. Usually presents with hydrocephalus.

0 Answer E
= Subependymomas are mostly found incidentally on imaging or
autopsy though very rare to present with hydrocephalus.

@ 20. Subependymoma, the FALSE answer is:

A. They are lobular neoplasms that are well demarcated from adja-
cent central nervous system (CNS) tissue.

B. Immunohistochemistry shows GFAP-negative cell processes,
positive for synaptophysin.

C. Histologically, it shows nodular growth pattern, clusters of small
bland nuclei within background of eosinophilic fibrillary pro-
cesses.

D. They show microcystic changes if found in the lateral ventricles.

E. They have vague perivascular pseudorosette-like pattern.

0 Answer B
= Immunohistochemistry shows GFAP-positive cell processes, negative
for synaptophysin.

@ 21. Subependymoma, the FALSE answer is:
A. They are associated with TSC-1 or TSC-2 mutations.
B. They characteristically show no enhancement on imaging.
C. Incidence peaks in the fifth and sixth decades of life.
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D. Histologically, they show loose aggregates of tumor cell nuclei
with intervening hypocellular zones.
E. May show microcystic changes on imaging.

o Answer A
= Subependymomas are not associated with 7'SC-/ or TSC-2 muta-
tions, in contrast to the subependymal giant cell astrocytoma (SEGA)
of tuberous sclerosis.

@ 22. subependymoma, the FALSE answer is:

A. Small groups of cells with scant cytoplasm in a fibrillary back-
ground.

B. The classic histological picture is “islands of blue in a sea of
pink.

C. They are poorly enhancing ventricular masses on MRI.

D. Typically attached to the ventricular wall.

E. Mostly affects children.

o Answer E
= [t mostly affects middle aged and elderly adults, occasionally children.

@ 23.Subependymoma, the FALSE answer is:
A. They are slow growing with an indolent clinical course.
B. They are often discovered incidentally.
C. They can arise in the third ventricle.
D. Subtle enhancement on imaging.
E. They may arise in frontal horns of the lateral ventricles.

o Answer C
== They tend to occur in adults and most often arise in the region of the
lower medulla and project into the fourth ventricle.

@ 24. subependymoma, the FALSE answer is:
A. Enhancing mass with contrasted MRI.
B. Proliferation of fibrillary subependymal astrocytes.
C. Calcifications or hemorrhage may be present.
D. Well circumscribed and subependymal in location.
E. They do not fungating into the ventricle.

o Answer A
== They are non-enhancing sharply demarcated, nodular mass on imag-
ing.
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0 25. Subependymal giant cell astrocytoma (SEGA), the FALSE answer is:
A. They usually arise in the fourth ventricle.
B. They are benign intraventricular neoplasms.
C. They present with astrocytic and neuronal features.
D. They are associated with tuberous sclerosis complex.
E. Usually seen in the first two decades in life.

0 Answer A
== SEGA usually appears in the lateral ventricles near the foramen of
Monro, and sometimes in the third ventricles.

@ 26. SEGA, the FALSE answer is:

A. Astrocyte-like tumor cells can appear polygonal with glassy eo-
sinophilic cytoplasm, spindled, or epithelioid cells on histology.

B. Histologically, they are arranged in fascicles or nests separated by
“gangloids.”

C. Perivascular pseudorosette-like arrangement of tumor cells is
common.

D. If mitotic figures are seen, it is an indication of poor prognosis.

E. It has strong GFAP in subsets and is S100 reactive.

0 Answer D
== Mitotic figures may be present, but they are of no prognostic value in
SEGA.

@ 27.SEGA, the FALSE answer is:

A. On imaging, they appear as solitary, circumscribed intensely
enhancing intraventricular mass.

B. Malignant transformation is common.

C. Grossly, it is solid well-circumscribed mass with calcification, and
spontaneous hemorrhage.

D. If present, seizures are due to cortical hamartomas (tuber) not
SEGA.

E. Associated with facial angiofibroma.

0 Answer B
== Malignant transformation in SEGA is rare.

@ 28.SEGA, the FALSE answer is:
A. Can be unilateral or bilateral.
B. Can develop from benign subependymal modules (hamartomas).
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C. There is no need for surgical resection if the tumor is asymptom-
atic.

D. Can block CSF circulation and present with high ICP symptoms.

E. Develops in 10-15% of individuals with tuberos sclerosis com-
plex.

o Answer C
= Earlier intervention has been proposed to avoid sequelae of hydro-
cephalus.
= Indications for surgery include asymptomatic SEGAs with docu-
mented tumor growth or enlargement of the ventricles is observed;
symptomatic SEGA (e.g., behavioral changes, worsening of seizures,
symptoms of raised ICP).

@ 29.SEGA, the FALSE answer is:
A. Histologically, consist of balloon cells with prominent nucleoli.
B. They are non-enhancing lesions on imaging.
C. Spontaneous malignant transformation is rare.
D. Usually present between 10 and 30 years of age.
E. They are almost exclusively seen in the setting of tuberous sclero-
sis.

o Answer B
= SEGAs and subependymal nodules both enhance on imaging and are
difficult to differentiate in imaging and pathology.

@ 30.SEGA, the FALSE answer is:
A. 15% of tuberous sclerosis patients develop SEGA.
B. Tumor can grow to cause hydrocephalus and death within a year.
C. Histologically, perivascular pseudorosette formation is common.
D. GFAP and S-100 positive immunohistochemistry.
E. Tuberous sclerosis patients develop SEGAs in utero.

o Answer E
== Children with TS are seldom born with SEGAs, and commonly
appears in age 8—18 months and presented later present between 10
and 30 years of age.

@ 31. Central neurocytoma, the FALSE answer is:
A. Predilection for the occipital horns.
B. Occur between second and fourth decades.
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C. Less than 1% of intracranial tumors.

D. Equal distribution between both genders.

E. It may show “fried egg” appearance in histopathological exami-
nation.

o Answer A
= Typically occur in the lateral ventricle with predilection for the left
frontal horn.

© 32. Central neurocytoma, the FALSE answer is:

A. Usually located in the lateral ventricles.

B. Homogenous vascular staining on angiography.

C. On T1, it is isointense to the cerebral cortex and on T2 weighted
and proton density images.

D. It has got the highest oxidative metabolic rate as compared to the
other tumor.

E. It has the worst prognosis amongst intraventricular tumors.

o Answer E
== Central neurocytomas are histologically benign and have an excellent
prognosis. The 5-year survival rate is 8§1%.

© 33. Central neurocytoma, the FALSE answer is:
A. Differentiated from other ventricular tumors by positive synapto-
physin stain.
B. They are enhancing ventricular masses on MRI.
C. Usually originate from the atrium of the lateral ventricles.
D. Histologically, they show a cellular tumor that has abundant

cytoplasm.
E. They are difficult to differentiate from oligodendroglioma in
histology.
o Answer C

== [t usually originates from the septum pellucidum, it is the most com-
mon neoplasm of septum pellucidum in young adults.

© 34. Central neurocytoma, the FALSE answer is:
A. The small astrocytic component is often GFAP positive.
B. Synaptophysin positive.
C. Ultrastructure of dense core with clear vessels and intermediate
filaments.
D. A sheet of cells with uniformed round nuclei.
E. Positive immunoreactivity to Ki67.



20 A. H. Al Ramadan et al.

O Answer E
== Central neurocytomas have negative immunoreactivity to Ki67, with
only less than 2% positive staining.

@ 35. Central neurocytoma, the FALSE answer is:
A. Seen in the first decade of life.
B. CT scan shows iso- to hyperdense intraventricular lesion.
C. MRI T1 shows isointense mass.
D. On T2-weighted image, it shows iso- slightly hyperintense mass
with heterogenous enhancement.
E. Lobulated mass that is adjacent to the septum pellucidum.

O Answer A

== Central neurocytomas are usually seen in the second to third decade
of life.

0 36. High grade glioma, the FALSE answer is:

A. The tendency for malignant transformation in astrocytoma is
correlated to the patient’s age.
HGG of the lateral ventricle may arise from the corpus callosum.
Has predilection for the anterior horn of the lateral ventricle.
. More common in males.
The mean age at diagnosis peaks at 60 to 70 in anaplastic astro-
cytoma.
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O Answer E
== The mean age at diagnosis peaks at 45 to 51 years in anaplastic astro-
cytoma and 45 to 75 in glioblastoma.

@ 37. Interventricular meningioma, the FALSE answer is:

A. Tt has male predominance.

B. It appears in mid adulthood.

C. Itis the second most common tumor of the lateral ventricles.

D. It originates from arachnoid cap cells of the choroid plexus and
the tela choroidea.

E. Itis present as vividly enhancing mass at the trigone of the lateral
ventricle.

O Answer A
= [ntraventricular meningioma has a female predominance.
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@ 38. Interventricular meningioma, the FALSE answer is:
A. The most common trigonal neoplasms in adults are intraventric-
ular meningiomas.
B. They are homogenously enhanced on MRI.
C. 2% of all meningiomas are intraventricular.
D. They arise from the choroid plexus stromal cells.
E. They are the most common neoplasm in the trigone in children.

0 Answer E
== The most common trigonal mass in children is choroid plexus papil-
loma.

@ 39. Interventricular meningioma, the FALSE answer is:

A. The arterial supply stems from choroidal arteries.

B. They drain to deep ventricular veins.

C. The histopathological features always show more aggressive
nature.

D. The majority are WHO grade 1.

E. Usually become clinically evident due to obstruction of the CSF
pathway.

0 Answer C
== Their histopathologic features and natural behavior are the same as
those in other locations.

0 40. Hemangiopericytomas, the FALSE answer is:
A. Can be differentiated from meningiomas by negative EMA stain.
B. Most hemangiopericytoma are WHO grade I1.
C. Intratumoral staghorn vessels are classically seen in histology.
D. Negative immunohistochemistry to vimentin.
E. Homogenously enhancing on imaging resembling a meningioma.

0 Answer D
= Hemangiopericytomas have positive immunohistochemistry to
vimentin, with negative EMA.
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False regarding “CRASH Syndrome” Is:

A. Usually associated with hereditary stenosis of aqueduct of
Sylvius.

B. Includes CC (corpus callosum) hypoplasia, mental retardation,
adducted thumbs, spastic paraplegia, hydrocephalus.

C. Caused by a mutation in the (L1 Cell adhesion molecule) gene.

D. Similarity with fetal alcohol syndrome is regional increase in
cortical thickness.

E. Also known as X-linked hydrocephalus.

O Answer D

(7 R

Similarity with fetal alcohol syndrome and CRASH Syndrome is cor-
pus callosal dysgenesis. Regional increase in cortical thickness is spe-
cific to fetal alcohol syndrome.

Hemi-megalo-encephaly. False answer is:

A. Enlargement and cyto-architectural abnormalities of one cerebral
hemisphere.

B. Diminution of progenitor cells with failure of normal post neuro-
genesis apoptosis.

C. Also known as TORopathies-aberrant mTOR signaling.

D. Associated with syndromes like Proteus, Klippel-Weber-
Trenaunay, Epidermal Naevus, NF1, hypomelanosis of ito.

E. Grey-white matter junction is blurred; balloon cells are identified
in 50% cases.

O Answer B

(7 3

Hemi-megalo-encephaly represents abnormally increased prolifera-
tion of progenitor cells.

“Lumpy-bumpy” thickened cortex on T1 scans.

Dystrophic calcification.

Major differential diagnosis of hemi-megalo-encephaly is focal mal-
formation of cortical development.

Periventricular nodular heterotopia. The false answer is:

A. Most common MCD in adults.

B. Subependymal grey matter nodules line the lateral wall of ventricles.

C. Brilliantly contrast enhancing.

D. Common along temporal and occipital horns.

E. FLNA mutation is lethal in boys—bilateral grey matter nodules,
X-linked dominant form.
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0 Answer C
== Similar in intensity to grey matter and non-contrast enhancing.
== Associated with Dandy-Walker, Chiari 2 malformations.
== Nodules are non-calcifying (D/D-tuberous sclerosis nodules).

@ 4. Classic Lissencephaly. The false answer is:

A. Class-1 lissencephaly, four layer lissencephaly, agyria-pachygyria
complex are synonymous with classic lissencephaly.

B. Parieto-occipital agyria, with shallow sulci along fronto-temporal
lobes.

C. Miller-Dieker syndrome constitutes classic lissencephaly, frontal
bossing, hypertelorism, upturned nose, small jaw, prominent up-
per lip, thin vermilion border.

D. Hour-glass or Figure of eight, on NCCT scans.

E. Band heterotopia or double cortex appearance is seen on MRI.

0 Answer E
== Variant lissencephaly shows double cortex appearance—a homoge-
nous layer of grey matter separated from ventricles and cortex by lay-
ers of normal appearing white matter.

@ 5. Cobblestone lissencephaly. The false answer is:

. Also called—LIS2 or type-2 lissencephaly.

Brain surface and ventricle surfaces are smooth.

Associated with congenital muscular dystrophies.

. Cytomegalovirus lissencephaly shows periventricular calcifica-
tions.

E. RELN or LIS2 gene (‘Reelin’ gene)—promotes neuronal migra-

tion and cell positioning.

COQwp

0 Answer B
== Brain surface is pebbly, not smooth as in classic lissencephaly.
== (Cobblestone complex) includes—Walker-Warburg syndrome,
== (muscle, eye, brain) disease (Fukuyama congenital muscular dystro-

phy).

0 6. Colpocephaly. The false answer is:
A. Itis a form of congenital non-obstructive ventriculomegaly.
B. It is commonly associated with full or partial agenesis of the
corpus callosum.
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C. Itis characterized by disproportionate dilation of the anterior
horns.

D. The posterior to anterior ratio may aid in distinguishing colpo-
cephaly from NPH.

E. Patients present with motor abnormalities, intellectual disability,
vision problems and seizures.

o Answer C
== [tis characterized by disproportionate dilation of the posterior horns.

(7 2

The posterior to anterior (P/A) ratio is useful in distinguishing colpo-
cephaly from NPH, where a ratio 23 is specific for colpocephaly. It is
calculated by dividing the maximal width of the occipital horn by the
maximal width of the anterior horn of the lateral ventricle.

Colpocephaly. The false answer is:

A. Tt is usually diagnosed in the perinatal period.

B. Itis associated with the abnormal arrested migration of neuro-
blasts.

C. There is reduced white matter thickness in the posterior part of
the centrum semiovale.

D. It can be associated with neuronal migration disorders (lissen-
cephaly, pachygyria).

E. The only known etiology is due to chromosomal anomalies.

o Answer E
== Various etiologies have been found to cause colpocephaly, including

chromosomal anomalies such as trisomy-8 mosaicism and trisomy-9
mosaicism, intrauterine infection such as toxoplasmosis, autosomal
or X-linked recessive inheritance, perinatal anoxic ischemic encepha-
lopathy and maternal use of drugs such as corticosteroids, salbutamol
and theophylline in early pregnancy. It has also been linked to peri-
ventricular leukomalacia due to the destruction of the white matter
surrounding the posterior horns.

. Schizencephaly. The false answer is:

A. Tt is characterized by an abnormal slit or cleft that connects the
surface of the cerebral hemisphere to the lateral ventricle.

It results from abnormal neuronal migration.

It is classified into trans-mantle, closed lip, and open lip.

. It can be associated with the absence of septum pellucidum.

It is lined by white matter.

monw
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0 Answer E
== [t is lined by heterotopic grey matter.

@ 9. Schizencephaly. The false answer is:

A. CSF is contained in the cleft in the closed-lip subtype.

B. Itis associated with polymicrogyria, heterotopia, and arachnoid
cysts.
Possible etiologies include exposure to teratogens, prenatal viral
infections, genetic factors, stroke in utero and young maternal age.
. A cleft containing CSF is present in the trans-mantle type.
The open lip type typically present with more severe symptoms
than the closed lip type.

mo O

0 Answer D
== The cleft in the trans-mantle type does not contain CSF. The cleft
only contains a column of abnormal grey matter.

@ 10. Schizencephaly. The false answer is:

A. It can be unilateral or bilateral.

B. The temporal lobe is the most commonly involved lobe.

C. It can be associated with septo-optic dysplasia (SOD) and optic
nerve hypoplasia.

D. An area of dysplastic cortex can be situated in the contralateral
hemisphere.

E. Patients develop developmental delay, seizures, and weakness.

0 Answer B
== The frontal lobe is the most commonly involved lobe.

0 11. Holoprosencephaly (HE). The false answer is:

A. The pathogenesis involves abnormal signaling between the neural
crest and neural ectoderm.

B. The majority of live births with HE is due to chromosomal ab-
normalities.

C. It may be associated with DON gene-related Steinfeld syndrome.

D. It may be associated with pregestational maternal diabetes.

E. There is no known sex predilection.

0 Answer B
== The majority of live births with HE is not attributed to chromosomal
anomalies; most are due to gene mutations or deletions, environmen-
tal factors, or other unknown factors. However, a minority of cases
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are due to chromosomal anomalies, of which the most common is
trisomy 13, followed by trisomy 18 and triploidy.

o 12. Holoprosencephaly. The false answer is:

A. The cavum septi pellucidi is absent in the lobar variant.

B. In the semi-lobar variant, the anterior horns of lateral ventricles
are absent.

C. The corpus callosum is absent entirely in the semi-lobar variant.

D. A single midline ventricle is seen in the alobar variant.

E. The lobar variant is characterized by non-separation of basal
frontal brains.

o Answer C
== Only the anterior corpus callosum is absent in the semi-lobar variant.
It is characterized by non-separation of frontal lobes and also present
with absent anterior horns of lateral ventricles and fused deep grey
nuclei.

@ 13. Agenesis of the corpus callosum. The false answer is:

A. The lateral ventricles are often close together and oriented paral-
lel to each other.

B. Itis often associated with non-obstructive hydrocephalus.

C. Maternal phenylketonuria can be a potential risk factor.

D. It can be part of Apert syndrome.

E. They can be caused by chromosomal anomalies including dele-
tions or duplications as well as trisomies 18 and 13.

o Answer A
== The lateral ventricles are often far apart and oriented parallel to each
other.

@ 14. Agenesis of the corpus callosum. The false answer is:
A. A reduction in the number of von Economo neurons can be seen.
B. The core syndrome consists of reduced interhemispheric transfer
of sensory-motor information and developmental delay.
C. Patients can present with mental retardation and vision problems.
D. Socio-behavioral disorders may be present.
E. Itis often accompanied by seizures.

o Answer B
== The core syndrome consists of reduced interhemispheric transfer of
sensory-motor information, delay in cognitive processing and deficits
in complex reasoning and unacquainted task performance.
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@ 15. Agenesis of the corpus callosum. The false answer is:

A. Fetal ultrasound can detect AgCC as early as the 16th week of
gestation.

B. A dilated and elevated third ventricle may be seen.

C. There may be associated colpocephaly.

D. The racing car sign pertains to the appearance of lateral ven-
tricles on sagittal sections.

E. The moose head appearance of frontal horns on coronal views
is due to CCA and eversion of bilateral cingulate gyri into the
frontal horns.

0 Answer D
== The racing car sign pertains to the appearance of lateral ventricles on
axial sections.

@ 16. Agenesis of the corpus callosum. The false answer is:
A. There is an absent septum pellucidum.
B. The interhemispheric fissure is reduced.
C. The normal semicircular arterial loop is missing or distorted.
D. Inverted Probst bundles run parallel to and deform the medial
borders of lateral ventricles.
E. The sunray appearance can be appreciated on the sagittal view.

0 Answer B
== The interhemispheric fissure is widened.

0 17. Septo-optic dysplasia. The false answer is:

A. Ttis associated with younger maternal age.

B. Can be caused by mutations in HESX1 and SOX2.

C. Diagnosis is clinical and genetic evidence is not necessary for
diagnosis.

D. Incidence is 1 in 10,000 live births.

E. The classical triad consists of optic nerve hypoplasia, hydroceph-
alus, and midline brain defects.

0 Answer E
== The classical triad consists of optic nerve hypoplasia, pituitary hor-
mone abnormalities, and midline brain defects. Classically, the diag-
nosis can be made with the presence of two or more features of the

triad.
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0 18. Hydranencephaly. The false answer is:

A. Patients can have intact primitive reflexes at birth.

B. A common cause is infarction secondary to bilateral internal
carotid artery (ICA) obstruction in the neurogenic phase.

C. It occurs during the second trimester.

D. It is characterized by the absence of the cerebral hemispheres and
basal ganglia with intact brainstem and meninges.

E. It can be associated with Fowler’s syndrome.

O Answer D
== [t is characterized by the absence of the cerebral hemispheres with
preserved basal ganglia, brainstem, and meninges.

0 19. Hydranencephaly. The false answer is:
A. It can be associated with Trisomy 13.
B. Most patients die after a few weeks from birth.
C. It is associated with renal and heart disease.
D. There is no sex predilection.
E. Infants may appear completely normal at birth and present a few
weeks later.

O Answer B
== Most patients die before birth.

@ 20.Porencephalic cyst. The false answer is:
A. Tt is a CS-filled cavity in the brain parenchyma.
B. It is most commonly caused by ischemia.
C. Itis lined by grey matter.
D. It extends from the cortex to ventricles.
E. Can be divided into developmental, congenital, internal and
external types.

O Answer C
== [t is lined by gliotic white matter.

© 21.Intraventricular simple cysts. The false answer is:
A. They are usually asymptomatic.
B. They can be lined by cuboidal choroidal cells.
C. They can be lined by ependymal tissue.
D. They can be lined by arachnoid epithelial tissue.
E. They typically have a thick wall.
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0 Answer E
= They typically have very thin or imperceptible walls.

© 22.Intraventricular simple cysts. The false answer is:

A. They are most commonly found in the trigone of the lateral ven-
tricles.

B. On MRI, they are demonstrating enhancement and restricted dif-
fusion.

C. They are associated with obstructive hydrocephalus.

D. They are CSF-filled cysts.

E. Some cases are thought to arise from the vascular mesenchyme.

0 Answer B

== On MRI, they are demonstrating no enhancement or restricted diffu-
sion.

0 23. Fetal ventriculomegaly. The false answer is:

A. The diagnosis is made when the atrial diameter of the ventricle is
more than 5 mm on ultrasound.

B. Viral causes include Toxoplasma gondii, rubella, cytomegalovi-
rus, and herpes simplex.

C. It can be due to inherited X-linked mutations.

D. It can be due to chromosomal abnormalities.

E. The preferred time for measuring the atrial diameter is during the
second and third trimesters.

0 Answer A

= The diagnosis is made when the arterial diameter of the ventricle is
more than 10 mm on ultrasound.

@ 24. Aqueductal stenosis. The false answer is:

A. In infants, a common presentation is the setting sun phenom-
enon.

B. Bickers-Adams-Edwards syndrome is an autosomal dominant
disorder that presents with aqueduct stenosis.

C. It can be a complication of infectious ventriculitis.

D. It can be due to subarachnoid hemorrhage (SAH).

E. In infants, there can be macrocephaly.

0 Answer B
= Bickers-Adams-Edwards syndrome is an X-linked disorder that pres-
ents with aqueduct stenosis. It is also associated with profound intel-
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lectual disability, adducted thumb, corpus callosum agenesis, absence
of the medullary pyramids, and corticospinal tracts agenesis.

@ 25. Chiari Il malformation. The false answer is:

A. Tt is characterized by beaked midbrain, downward displacement
of the tonsils and cerebellar vermis, and spinal myelomeningo-
cele.

B. Itis frequently associated with hydrocephalus.

C. Itis associated with cerebellar dysplasia.

D. In adults, it typically presents progressive hydrocephalus.

E. Neonates can present with apneic spells.

o Answer D

== In adults, it typically presents as scoliosis or syrinx. Children typically

present with progressive hydrocephalus.

@ 26. Chiari Il malformation. The false answer is:

A. On antenatal ultrasound, the lemon sign refers to the appearance
of the indentation in the occipital bone resembling a lemon.

B. On antenatal ultrasound, the banana sign describes the cerebel-
lum wrapping around the brain stem.

C. The tectal plate appears beaked.

D. There is no sex predilection.

E. It can be associated with sensorineural hearing loss.

o Answer A

== On antenatal ultrasound, the lemon sign refers to the appearance of

the indentation in the frontal bone resembling a lemon.

© 27. Ventriculitis. The false answer is:

A. Presenting features include signs of meningism.

B. Patients can present with features of obstructive hydrocephalus.

C. An increase in CSF lactate, procalcitonin and lysozymes suggest
that the infection is viral rather than bacterial.

D. Multiloculated hydrocephalus, which is more common with bac-
teria than viral ventriculitis.

E. External ventricular drains (EVDs) or intraventricular shunts are
potential risk factors.

o Answer C

== An increase in CSF lactate, procalcitonin, and lysozymes suggest that

the infection is bacterial rather than viral.
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@ 28. Ventriculitis. The false answer is:

A. For catheter-related ventriculitis, the preferred antibiotics are
vancomycin and an anti-pseudomonal beta-lactam.

B. Ultrasound done for neonates shows increased thickness, irregu-
larity, and echogenicity of ependyma.

C. MRI shows ventricular debris hypointense to CSF on T1 and
hyperintense to CSF on T2.

D. The ventricular debris may show restricted diffusion.

E. Periventricular low density may be seen on non-contrast CT.

0 Answer C

== MRI shows ventricular debris hyperintense to CSF on T1 and hypoin-
tense to CSF on T2.

@ 29. Intraventricular cavernoma. The false answer is:
A. There is no surrounding edema on T2 MRI sequences.
B. Partial calcification can be seen on CT.
C. They exhibit mixed signal intensity on MRI.
D. They are moderately hypodense on CT.
E. CT demonstrates mild contrast enhancement.

0 Answer D
== They are moderately hyperdense on CT.

@ 30. Intraventricular arteriovenous malformation. The false answer is:

A. They exhibit high intensity with a signal void on T2-weighted
MRIs.

B. Most intraventricular AVMs manifest with spontaneous intracra-
nial hemorrhage.

C. Brain digital subtraction angiography is the most reliable imaging
modality for diagnosis.

D. They have high attenuation on CT.

E. They exhibit high intensity on T1-weighted MRIs.

0 Answer E
== They exhibit low intensity on T1-weighted MRIs.

@ 31.Intraventricular cavernoma. The false answer is:
A. Are composed of vessels lined by a single layer of endothelial
cells and collagen fibers.
B. They contain intervening nervous tissue.
C. It consists of vessels of various sizes.
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D. They tend to grow rapidly.
E. They tend to result in hemorrhage.

o Answer B
= They do not contain intervening nervous tissue.

@ 32. Intraventricular venous malformation. The false answer is:
A. They are usually clinically silent.
B. They are hypointense on T1-weighted MRIs.
C. They can have high or low signal intensity on T2-weighted MRIs.
D. It should be surgically resected.
E. They are intensely enhancing on T1-weighted MRIs.

o Answer D
== Surgical resection is contraindicated because the venous malforma-
tion may provide important drainage for the normal brain.

© 33. subependymal hamartoma. The false answer is:
A. They are associated with obstructive hydrocephalus.
B. They typically measure more than 1 cm.
C. There is variable contrast enhancement on CT.
D. They have variable signs on T1- and T2-weighted MRIs.
E. Calcification is commonly seen on CT.

o Answer B
= They typically measure less than 1 cm.
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@ 1. surgical anatomy of the lateral ventricle, the false answer is:

A.

B.
C.
D

E.

The caudate nucleus forms the roof of the temporal horn.

The caudate nucleus forms the medial wall of the frontal horn.
The medial wall of the frontal horn is formed by septum pellu-
cidum.

. The roof of frontal horn is formed by the genu of the corpus cal-

losum.
The floor of frontal horn is formed by the rostrum of the corpus
callosum.

O Answer B
== Caudate nucleus forms the lateral wall of the frontal horn.

@ 2. Lateral ventricle tumors, the false answer is:

A.

B.

C.

D.

E.

They may originate from periventricular white matter extending
into the ventricle.
They may originate from the ependyma.
They may originate from ectopic tissue trapped within the ven-
tricle.
The main feeder vessels are anterior choroidal and posterior hip-
pocampal

arteries.
They may originate from the choroid plexus.

O Answer D
== Main feeder vessels are anterior choroidal and posterior lateral cho-
roidal
= arteries.

0 3. Regarding surgery of lateral ventricle tumor, the false answer is:

A.

B.

C.

D.

E.

The primary goal of treatment is total excision.

In case of CSF pathway obstruction an Endoscopic Third
Ventriculostomy (ETV), EVD, or VP shunt may be applied first.
Emergency surgery is indicated in acute obstructive hydrocepha-
lus or acute intratumoral hemorrhage.

Endoscopic assistance is an important adjunct to microneurosur-
gery of lateral ventricle tumors.

There is no role of bilateral EVD.

O Answer E
== Bilateral EVD in cases of obstruction at the level of the foramen of
Monro may be applied just before surgery.
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@ 4. Known approaches for lateral ventricle, the false answer is:

A.
B.
C.
D.
E.

Anterior interhemispheric transcallosal approach.
Anterior transcortical approach.

Transtemporal approach.

Intraparietal sulcus approach.

Inferior frontal gyrus approach.

0 Answer E
== The inferior frontal gyrus approach is not used for lateral ventricle
tumors.

Superior and middle frontal gyrus approaches have been defined.
The inferior temporal gyrus approach is used for surgery of lateral

ventricle tumors.

@ 5. Surgery of tumors in atrium of lateral ventricle, the false answer is:

>

ocow

E.

. The atrium can be approached by the posterior trans-sulcal ap-

proach and posterior trans-callosal approach.
Optic radiations define the lateral boundary of the atrium.
Inside the atrium, the choroid plexus is found laterally.

. Tumor compressing the lateral wall of the atrium should be deb-

ulked piecemeal before separating it from the ependymal surface.
A transtemporal approach may be used.

0 Answer C
== Inside the atrium, the choroid plexus is found medially.

0 6. Interhemispheric approaches, the false answer is:

A.

B.

C.
D.
E.

Risk of injury to the bridging veins or the posterior occipital
vein.

Injury to bridging veins anterior to the coronal suture may lead
to serious complications.

Transient mutism is a rare complication.

In the parasplenial route, the main risk is visual field deficit.
Neuronavigation is especially helpful in the parasplenial route.

0 Answer B
= Bridging veins anterior to the coronal suture may be sacrificed with-
out serious complication.
== Transient mutism is a rare complication associated with bilateral cin-
gulate gyrus retraction.
== Visual field deficit in parasplenial route is caused by retraction over
the calcarine region and the internal occipital vein.
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In the parasplenial route with patients placed in a three-quarter prone
position and in those with awkward tumors with difficult anatomic
views neuronavigation is especially helpful.

o 7. Anterior interhemispheric transcallosal approach, the false answer is:

A. Tt is also known as the frontal interhemispheric approach.

B. A preoperative venogram helps to avoid bridging veins draining
into the superior sagittal sinus (SSS).

C. Self-retaining retractors provide the best retraction.

D. Two to three large-tailed cotton sponges placed into the trigone
help prevent blood and tumor particles from seeping into the oc-
cipital and temporal horns.

E. Copious irrigation facilitates the removal of blood and debris at
the end of the tumor excision.

o Answer C
== Sequentially increasing sizes of soft cotton balls placed at anterior

© s

and posterior ends of dissection are preferred over self-retaining
retractors.

Anterior interhemispheric transcallosal approach, the false answer is:

A. When the interhemispheric approach is used, the pericallosal and

callosomarginal arteries, as well as veins draining toward the SSS,

must be preserved.

It gives excellent exposure to the frontal horn.

It may be used to approach ventricular trigone tumors.

. It can be used to approach the anterior part of the third ventricle
also.

E. It provides good exposure to the body of the lateral ventricle.

oow

o Answer C
== The posterior interhemispheric transcallosal approach is used for tri-

© o

gone tumors.

Regarding the anterior interhemispheric transcallosal approach, the
false answer is:

A. Brain relaxation can be achieved by osmotherapy.

B. Release of CSF may be required from sulcal and callosal cisterns.
C. Opening in the corpus callosum should be 1-1.5 cm.

D. Dorsal mesencephalic cisterns can be opened to release CSF.



39

Lateral Ventricle: Surgery

E. In the dominant hemispheric ventricle, the contralateral trans-
callosal approach may be implemented to avoid related speech
deficits.

o Answer D
== Dorsal mesencephalic cisterns can be opened to release CSF in the

posterior interhemispheric transcallosal approach.

o 10. Following steps help in decreasing the pressure intraoperatively in

anterior interhemispheric transcallosal approach, the false answer is:

A. While dissection release of CSF from lamina terminalis cistern.

B. Entry into the lateral ventricle after linear callosotomy and con-
sequential CSF egress.

C. Incision through the septum pellucidum to release CSF from the
contralateral lateral ventricle and further access to both foram-
ina of Monro.

D. Osmotherapy.

E. Lumbar puncture.

o Answer A

O .

While dissection release of CSF from the dorsal sulcal cistern and cal-
losal cistern help to decrease the ICP.

Regarding the anterior interhemispheric approach, the false answer is:

A. The thalamostriate vein is an important guide in the presence of
a large tumor with a severely distorted ventricle.

B. The thalamostriate vein is located left side of the plexus in the
right lateral ventricle and the right side of the plexus in the left
lateral ventricle.

C. Internal cerebral vein helps in the localization of the fornix and
thalamus.

D. Complications are seizures, sensory-motor deficit, visual and
cognitive impairment.

E. There is a risk of damage to the genu of the internal capsule.

o Answer B

The thalamostriate vein is located right side of the plexus in the right
lateral ventricle and left side of the plexus in the left lateral ventricle.
Tracing the course of the choroid plexus and vein leads to the internal
cerebral vein which helps in the localization of the fornix and thala-
mus.
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0 12. Complications of anterior interhemispheric transcallosal approach, the
false answer is:
A. Hemiparesis.
B. Alexia with agraphia.
C. Aphasia and mutism.
D. Memory deficit.
E. Astereognosis.

O Answer B
= Alexia without agraphia is a known complication of the anterior
transcallosal approach to the lateral ventricle.

0 13. For the posterior transcallosal approach, the false answer is:

A. Used for the tumor of the trigone and posterior body of lateral
ventricle.

B. Best for medially positioned tumors with blood supply primarily
from the posterior choroidal arteries.

C. The transcallosal approach should be avoided in patients with
preexisting hemianopsia.

D. Injury to the splenium may cause memory deficits.

E. Can be done both in lateral decubitus and prone positions.

O Answer D
== Injury to the splenium may cause alexia and verbal-visual disconnection.

0 14. Posterior transcallosal approach for ventricular trigone lesions, the
false answer is:

A. Indication—recommended for lesions that extend superiorly from
the trigone or involve the splenium of the corpus callosum.

B. Itis suitable for large tumors.

C. Incision through the posterior part of the cingulate gyrus, which
in turn transects the lateral part of the splenium before entering
the trigone.

D. It was originally described by Kempe and Blaylock.

E. It is associated with an auditory or visual disconnection syn-
drome resulting from the posterior transection of the corpus
callosum but no injury to optic radiations.

O Answer B
= Not suitable for large tumors as the tumor itself may prevent the
hemispheric retraction required to achieve tumor removal and choroi-
dal vascular control.
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0 15. For the posterior interhemispheric transcingular approach, the false
answer is:

A.

It provides access to the atrium and posterior horn of the lateral
ventricle.

B. Dissection of precuneus or posterior corpus callosum and cingu-
late gyrus is required.

C. The position is prone with craniotomy involving superior and
inferior to the lambdoid suture, including the midline.

D. The posterior interhemispheric fissure is opened widely to mini-
mize retraction.

E. The advantages of this approach are the wide surgical corridor
and angle of viewing.

0 Answer E

== Narrow surgical corridor and difficult angle of viewing are disadvan-
tages of the posterior interhemispheric transcingular approach.

@ 16. Regarding transcortical approaches, the false answer is:

A.

C.

D.
E.

Complications are seizures, hemiparesis, memory loss, confusion,

intracerebral hemorrhage (ICH), postoperative hydrocephalus,
and mutism.

. In hydrocephalic patients, the trajectory obtained from the ex-

posure is not optimum after decompression of the ventricles by
CSF drainage.

There is a higher risk of postoperative seizures than after trans-
callosal procedures.

Auditory complications are not seen.

MR venography is essential to avoid bridging veins.

0 Answer E
= Bridging veins are not encountered in transcortical approaches.
= The reported risk of postoperative seizures after transcortical

approaches ranges from 30 to 70%, whereas after transcallosal proce-
dures, the reported risk is 0—10%.

0 17. Regarding the anterior transcortical approach, the false answer is:
A. Provides excellent access to the frontal horns, the body of the

lateral ventricle, and the third ventricle.

B. Suitable for the patient with large ventricle and pathology of

non-dominant hemisphere.
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C. Itis approached through the middle frontal gyrus.

D. During dissection preservation of bridging veins is a concern.

E. The disadvantage is that commissural, projection, and associa-
tion fibers need to be dissected.

o Answer D

== The advantage of the anterior transcortical approach is that bridging
veins are not a concern.

o 18. Anterior transcortical approach, the false answer is:

A. More difficult to approach the lateral ventricle on the opposite
side.

B. Higher incidence of postoperative seizures than in the transcal-
losal approach.

C. The transient postoperative deficit in attention can result from a
middle frontal gyrus incision.

D. The incision in the supplemental motor cortex or premotor areas
in either hemisphere can cause transient hemiparesis.

E. May be used to access tumors located in the midventricular body.

o Answer E
== Contraindicated for tumor located in the midventricular body because
that would require making a lesion in the motor and sensory cortex.

o 19. Posterior trans-sulcal approach, the false answer is:

A. Tt is a preferred route to the body of the lateral ventricle.

B. Operative position three-quarter prone with the parietal region at
the highest point.

C. Preoperative MR venogram or cerebral angiogram is needed to
determine the position of major draining veins.

D. Dissection in the cortex proceeds along the inter-parietal sulcus.

E. Manipulation of the lateral wall of the atrium predispose to
injury of the optic radiation.

o Answer A

== The posterior trans-sulcal approach is a preferred route to atrium of
lateral ventricle.

o 20. Transtemporal approach to lateral ventricle, the false answer is:
A. Direct access to the temporal horn and atrium of lateral ventricle
through a short trajectory.
B. Ventricular cavity can be exposed through the anterior part of
middle temporal gyrus or trans-sulcal route.



43
Lateral Ventricle: Surgery

C. Advantage of this approach is early identification and manage-
ment of anterior choroidal artery.

D. Disadvantages of this approach are visual field defect and qua-
drantanopia.

E. Aphasia can occur when working with dominant hemisphere.

o Answer B

== Ventricular cavity can be exposed through the posterior part of mid-
dle temporal gyrus or trans-sulcal route.

o 21. Occipitotemporal sulcus approach, the false answer is:

A. Tt is used for lesions of the posterior part of temporal horn.

B. Occipitotemporal sulcus can be opened with subtemporal crani-
otomy.

C. Lumbar drain may help release CSF for brain retraction before
opening the dura.

D. Risk of postoperative visual deficit is involved.

E. It provides good posterior lateral choroidal vascular control.

o Answer E

== The posterior lateral choroidal vessels are encountered in posterior
interhemispheric transcallosal approach.

o 22. Transcortical transparietal approach through the P1 gyrus, the false

answer is:

A. Used to remove tumors of the trigonal region or for tumors of
the posterior body of the lateral ventricle.

B. Not suited for large masses and for tumors with a superior tu-
moral development or those located in the dominant hemisphere.

C. Less chance of visual and language deficits as compared to the
middle temporal gyrus approach.

D. A disadvantage is that it does not allow anterior choroidal vascu-
lar control before tumor excision.

E. A complication is a subdural hygroma/hematoma formation after
large tumor excision.

o Answer B
== The transcortical transparietal approach is suited for large masses and
for tumors with a superior tumoral development or those located in
the dominant hemisphere.
== Removal of a large tumor may cause the sinking of the cortex away

from the cranial topography, leading to subdural hygroma/hematoma
formation.
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0 23. Superior parietal occipital approach for ventricular trigone lesions, the

false answer is:

A. The incision is given along the inferior parietal gyrus.

B. It allows access to both medial and lateral regions of the trigone.

C. Incision- 1 cm posterior to the postcentral fissure, extending 4 to
5 cm posteriorly.

D. Complications are apraxia, acalculia, visual field deficits, and
homonymous hemianopsia.

E. Removal of a large tumor may cause the sinking of the cortex
away from the cranial topography, leading to subdural hygroma/
hematoma formation.

O Answer A
== The incision is given along the superior parietal gyrus.
== The incision should be made 1 cm posterior to the postcentral fissure
and should extend 4 to 5 cm posteriorly, as far as the parieto-occipital
sulcus.

0 24. Regarding the posterior interhemispheric parieto-occipital approach

to the ventricular trigone, the false answer is:

A. Allows preservation of precuneus gyrus.

B. Described by Yasargil.

C. Preferred position—sitting.

D. Central enucleation of the tumor followed by peripheral dissec-
tion of the capsule away from the ventricular wall is performed.

E. Ideal for lesions extending from the occipital horn to the ven-
tricular trigone.

O Answer A
== The posterior interhemispheric parieto-occipital approach to the ven-
tricular trigone requires resection of the precuneus gyrus.

0 25. Regarding surgery for lesions of the temporal horn, the false answer is:
A. A lateral transcortical approach through the temporal or parietal
gyrus is performed.
B. Pterional transsylvian transcisternal anteromedial trajectory
forms the ideal approach.
C. Dissection between the polar and anterior temporal arteries
decreases the morbidity.
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D. Proximal transsylvian trans-amygdalar trajectory damages the
anterior loop of Meyer’s optic radiation fibers.

E. MRI-DTT helps in identifying the tracts which may be saved/sac-
rificed.

o Answer D
== Proximal transsylvian trans-amygdalar trajectory allows entrance
into the temporal horn while minimizing the risk to the anterior loop
of Meyer’s optic radiation fibers as long as rigid retraction is not
applied to the temporal lobe.

o 26. Complications of lateral ventricle surgery, the false answer is:
A. Visual field deficit.
B. Hemiparesis and aphasia.
C. Subdural hematoma.
D. Auditory deficit.
E. Persistent hydrocephalus.

o Answer D
= Auditory deficits are not seen after lateral ventricle surgery.

o 27.Regarding endoscopic excision of intraventricular tumors without

hydrocephalus, the false answer is:

A. The head is elevated to approximately 30° above the horizontal to
minimize CSF egress from the endoscope.

B. The most direct intraventricular, linear route to the target is
selected, directed by stereotaxy.

C. In case of significant ventricular asymmetry, preference is to ap-
proach from the side having the greater ventricular size.

D. Once inside the ventricle, gradual insufflation of the ventricular
system with about 50 mL of lactated Ringer’s solution helps.

E. Hemodynamic monitoring helps in avoiding over-insufflation.

o Answer D

== Once inside the ventricle, gradual insufflation of the ventricular sys-
tem with about 10 mL of lactated Ringer’s solution helps.

= During insufflation, monitoring of ICP is done by looking for any
relative bradycardia (by hemodynamic monitoring).

== Over-insufflation is avoided by using a separate purge channel or
keeping the sheath diameter greater than the endoscope diameter thus
maintaining an ICP that cannot exceed the pressure of a fluid column
equal to the length of the endoscope.
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@ 1. Third ventricle location, the FALSE answer is:
A. Ttis below the corpus callosum.
B. Above the sella turcica, pituitary gland, and midbrain.
C. Between the two halves of the thalamus.
D. Itis related to the circle of Willis and the great vein of Galen.
E. Between the body of the lateral ventricles.

O Answer E
== The third ventricle is located below the lateral ventricles.

0 2. Complicationsrelated to third ventricular wall manipulation, the FALSE
answer is:
A. Disturbances in the temperature control.
B. Disturbances in the hypophyseal secretion.
C. Visual loss.
D. Sympathetic dysfunction.
E. Memory loss.

O Answer D
== Manipulation of the walls of the third ventricle may cause hypotha-
lamic dysfunction.

0 3. Symptoms correlated to the third ventricle’s wall manipulation, the
FALSE answer is:
A. Disturbances of consciousness.
B. Loss of temperature control.
C. Visual loss due to damage of the optic chiasm and tracts.
D. Memory loss due to injury to the columns of the fornix.
E. Auditory system dysfunction.

O Answer E
== Disturbances of consciousness, temperature control, respiration, and
hypophyseal secretion, visual loss due to damage of the optic chiasm
and tracts, and memory loss due to injury to the columns of the fornix
in the walls of the third ventricle.

@ 4. The third ventricle roof anatomy, the FALSE answer is:
A. It forms a gentle upward arch.
B. It has three layers.
C. The choroidal fissure is located in its lateral margin.
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D. The upper layer of the anterior part is formed by the body of the
fornix.

E. Septum pellucidum is attached to the upper surface of the body
of the fornix.

o Answer B
== The roof has four layers: one neural layer formed by the fornix, two
layers made by tela choroidea, and a layer of blood vessels between
the sheets of tela choroidea.

@ 5. Tela choroidea of the third ventricle, the FALSE answer is:
A. Tt has three layers in the roof of the third ventricle.
B. It is situated below the fornix.
C. It consists of thin, semi-opaque membranes.
D. It is derived from the pia mater.
E. The internal cerebral vein runs between its layers.

o Answer A
= The tela choroidea forms two layers in the roof of the third ventricle.

@ 6. The roof of the third ventricle, the FALSE answer is:

A. Tts vascular layer is located below the two layers of the tela cho-
roidea.
Its vascular layer contains the medial posterior choroidal artery.
The internal cerebral veins are found in the vascular layer.
. Parallel strands of choroid plexus project from the inferior layer

of tela choroidea.
E. It has three layers, two of them formed by tela choroidea and one
by the fornix.

caow

o Answer A
== The vascular layer is located between the two layers of the tela choroi-
dea.

o 7. Regarding the anatomy of the third ventricle, the FALSE answer is:
A. Velum interpositum lay between the layers of tela choroidea in its
roof.
B. Both layers of tela choroidea are attached to the lower surface of
the fornix.
C. Striae medullaris extends from the foramen of Monro to the
habenular commissure.
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D. Suprapineal recess is located between layers of the tela choroidea
and pineal body.

E. Parallel strands of the choroid plexus in its roof are attached to
the lower layer of the tela choroidea.

o Answer B
== The lower wall has an anterior part that is attached to the small ridges
on the free edge of the fiber tracts, called the striae medullaris thalami.

© 8. Theinternal cerebral veins, the FALSE answer is:

. They drain the frontal horn and body and run in the velum inter-
positum.

They are formed by veins that drain the frontal horn.

They arise just anterior to the foramen of Monro.

. They exit the velum interpositum above the pineal body.

They unite to form the greater vein of Galen in the quadrigemi-
nal cistern.

>
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o Answer C
== The internal cerebral veins arise in the anterior part of the velum
interpositum, just behind the foramen of Monro.

© 9. Thevelum interpositum, the FALSE answer is:

A. Ttis usually a closed space.

B. Its major opening is situated between the splenium and pineal
body.

C. It tapers to a narrow apex behind the foramen of Monro.

D. It communicates with the quadrigeminal cistern forming cisterna
velum interpositum.

E. Cavum vergae is a space above the velum interpositum.

o Answer B
== The velum interpositum is usually a closed space that tapers to a nar-
row apex just behind the foramen of Monro, but it infrequently has an
opening situated between the splenium and pineal body.

@ 10. The floor of the third ventricle, the FALSE answer is:
A. Tt extends from the optic chiasm to the aqueduct of Sylvius.
B. Its anterior half is formed by diencephalic structures.
C. The whole floor is formed by mesencephalic structures.
D. The inferior surface of the chiasm forms its anterior part.
E. The superior surface of chiasm forms the lower part of the ante-
rior wall.
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0 Answer C
== The anterior half of the floor is formed by diencephalic structures,
and the posterior half is formed by mesencephalic structures.

@ 11. The third ventricle region, the FALSE answer is:

A. Part of the tegmentum forms the most posterior part of the floor.

B. The optic tracts course its floor toward the lateral margins of the
midbrain.

C. Mammillary bodies are located in space limited posteriorly by
optic tracts.

D. The hypothalamic infundibulum is located between the optic
chiasm and the tuber cinereum.

E. Axons of the infundibulum extend to the posterior hypophysis.

0 Answer C
== The infundibulum, tuber cinereum, mammillary bodies, and posterior
perforated substance are located in the space limited anteriorly and lat-
erally by the optic chiasm and tracts and posteriorly by the cerebral
peduncles.

@ 12. Tuber cinereum, the FALSE answer is:
A. Ttis a prominent mass of hypothalamic gray matter.
B. It merges anteriorly into the infundibulum.
C. The median eminence is formed by the tuber cinereum.
D. The mammillary bodies are located anterior to the tuber cinereum.
E. The tuber cinereum around the base of the infundibulum is raised.

0 Answer D
= The mammillary bodies form paired, rounded prominences posterior
to the tuber cinereum.

@ 13. The third ventricle floor, the FALSE answer is:

A. The posterior perforated substance is a depressed, punctuated
area of gray matter.

B. Its posterior part extends posteriorly and superiorly to the me-
dial part of cerebral peduncles.

C. Mammillary bodies on their inner surfaces are posterior to the
infundibular recess.

D. Its part between the mammillary bodies and the aqueduct of
Sylvius has a smooth surface.

E. Its smooth surface lies on both sides of the posterior perforated
substance.
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O Answer E
== The part of the floor between the mammillary bodies and the aque-
duct of Sylvius has a smooth surface that is concave from side to side.
This smooth surface lies above the posterior perforated substance
anteriorly and the medial part of the cerebral peduncles and the teg-
mentum of the midbrain posteriorly.

@ 14. The anterior wall of the third ventricle, the FALSE answer is:

A. Tt extends from the foramina of Monro above to the optic chi-
asm below.

B. Its upper third is hidden by the rostrum of the corpus callosum.

C. Its visible part on the surface is formed by optic chiasm and
lamina terminalis.

D. The lamina terminalis is an arachnoid membrane.

E. The lamina terminalis extends between the optic chiasm and the
rostrum of the corpus callosum.

O Answer D
== The lamina terminalis is a thin sheet of gray matter and pia mater that
attaches to the upper surface of the chiasm and stretches upward to
fill the interval between the optic chiasm and the rostrum of the cor-
pus callosum.

@ 15.The anterior wall of the third ventricle compartments, the FALSE
answer is:
A. The fornix is superior to the foramina of Monro.
B. The lamina terminalis is superior to the anterior commissure.
C. The foramina of Monro is superior to the anterior commissure.
D. The optic recess is superior to the chiasm.
E. The lamina terminalis is superior to the optic recess.

O Answer B
== When viewed from within, the boundaries of the anterior wall are
formed, from superior to inferior, by the columns of the fornix, foram-
ina of Monro, anterior commissure, lamina terminalis, optic recess,
and optic chiasm.

@ 16. The foramina of Monro, the FALSE answer is:
A. On each side, it is located at the junction of the roof and the
anterior wall.
B. In the lateral ventricle, it opens between the fornix and the thala-
mus.
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C. Itis bounded anteriorly by the posterior pole of the thalamus.

D. Its size and shape depend on the size of the ventricles.

E. Itextends below the fornix into the third ventricle as a single
channel.

o Answer C
== The foramen of Monro is bounded anteriorly by the junction of the
body and the columns of the fornix and posteriorly by the anterior
pole of the thalamus.

@ 17. The structures that pass through the foramen of Monro, the FALSE
answer is:
A. The choroid plexus.
B. The medial posterior choroidal arteries.
C. Thalamostriate vein.
D. Posterior choroidal vein.
E. Septal veins.

o Answer D
== The structures that pass through the foramen are the choroid plexus,
the distal branches of the medial posterior choroidal arteries, and the
thalamostriate, superior choroidal, and septal veins.

@ 18. The posterior wall of the third ventricle, the FALSE answer is:
A. Tt extends from the suprapineal recess above to the aqueduct of
Sylvius below.
B. The pineal body is one of its components.
C. The shape of the orifice of the aqueduct of Sylvius is triangular
with the base of the triangle is on the midbrain.
D. Suprapineal recess projects between the pineal gland and tela

choroidea.
E. The stalk of the pineal gland has an upper and a lower lamina.
o Answer C

== The shape of the orifice of the aqueduct of Sylvius is triangular. The
base of the triangle is on the posterior commissure and the other two
limbs are formed by the central gray matter of the midbrain.

@ 19. The Pineal gland, the FALSE answer is:
A. Tt projects posteriorly into the quadrigeminal cisterns.
B. Itis concealed by the quadrigeminal plate posteriorly.
C. Itis concealed by the splenium of the corpus callosum above.
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D. Itisconcealed by the thalamus laterally.
E. Itisconcealed by the vermis of the cerebellum inferiorly.

o Answer B
== The pineal gland is concealed by the vermis and quadrigeminal plate
inferiorly.

@ 20. The lateral wall of the third ventricle, the FALSE answer is:
A. Itis not visible on the external surface of the brain.
B. Itis formed by the thalamus superiorly.
C. Itis formed by the hypothalamus superiorly.
D. Its surfaces are connected by masa intermedia.
E. The inferior limit of the upper surfaces is the striae medullaris
thalami.

o Answer C
== The lateral wall of the third ventricle is formed by the hypothalamus
antero-inferiorly.
== The hypothalamic and thalamic surfaces of the lateral wall of the
third ventricle are separated by the hypothalamic sulcus, which is a
groove that is often ill-defined and extends from the foramen of
Monro to the aqueduct of Sylvius.

@ 21. The lateral wall of the third ventricle, the FALSE answer is:

A. Hypothalamic and thalamic surfaces are separated by the hypo-
thalamic sulcus.

B. The superior limit of the thalamic surface is marked by the striae
medullaris.

C. The striae medullaris extends forward from the habenulae.

D. The habenulae are found on the surfaces of the thalamus.

E. The habenulae are connected by posterior perforated substance.

o Answer E
== The habenulae are connected across the midline in the rostral stalk of
the pineal gland by the habenular commissure.

@ 22. The tentorial incisura, the FALSE answer is:
A. The third ventricle is situated below the tentorial incisura.
B. Its base is located in the dorsum sellae.
C. The body of the lateral ventricle is directly above its central part.
D. The midbrain is situated in the center of the incisura.
E. The area between the midbrain and the free edges is divided into
two spaces.



55
Third Ventricle: Anatomy

0 Answer E
== The area between the midbrain and the free edges is divided into (a)
an anterior incisural space located in front of the brainstem; (b) paired
middle incisural spaces situated lateral to the midbrain; and (c) a pos-
terior incisural space located behind the midbrain.

@ 23. The tentorial incisura spaces, the FALSE answer is:

A. The anterior space extends upward around the optic chiasm.

B. The middle space contains the interpeduncular and the chias-
matic cistern.

C. The chiasmatic cistern communicates with the cisterna laminae
terminalis.

D. The middle space is related to the temporal part of the choroidal
fissure.

E. The posterior space is the site of the crural and ambient cisterns.

0 Answer B
== The anterior incisural space contains the interpeduncular cistern,
which is situated between the cerebral peduncles, and the chiasmatic
cistern, which is located below the optic chiasm.

@ 24.Basal cisterns, the FALSE answer is:
A. The ambient cistern is demarcated medially by the pulvinar.
B. The ambient cistern is demarcated laterally by fimbria.
C. The cisternal side of the choroidal fissure is located in the ambi-
ent cistern.
D. The crural cistern cannot be reached through the choroidal fis-

sure.
E. The crural cistern can be exposed from the temporal horn.
0 Answer A

== The ambient cistern is a narrow communicating channel demarcated
medially by the midbrain, above by the pulvinar, and laterally by the
parahippocampal and dentate gyri, and the fimbria of the fornix.

© 25. Quadrigeminal cistern, the FALSE answer is:

It is situated at the posterior incisural space.

B. Its anterior and lateral walls junction lies at the choroid fissure.
C. Its lateral walls separate the cistern from the occipital horn.

D. Each lateral wall has anterior and posterior parts.

E. The anterior lateral wall formed by the crus of the fornix.

>
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O Answer C
= The lateral walls of the quadrigeminal cistern separate the cistern
from the atria. Each lateral wall has anterior and posterior parts: the
anterior part is formed by the crus of the fornix and the posterior part
is formed by the part of the medial surface of the occipital lobe situ-
ated below the splenium.

@ 26. The Quadrigeminal cistern, the FALSE answer is:

A.
B.

C.

D.

E.

The suprapineal recess of the third ventricle bulges into it.

Its lateral part of the anterior wall is formed by the part of the
pulvinar.

Its medial part of the anterior wall is formed by the quadrigemi-
nal plate.

Below colliculi, it extends into the cleft between the pons and
cerebellum.

The trochlear nerve does not pass the quadrigeminal cistern.

O Answer D
== Below the colliculi, the cistern extends into the cleft between the mid-
brain and cerebellum called the cerebellomesencephalic fissure. This
fissure cannot be reached through the choroidal fissure. The trochlear
nerves arise below the inferior colliculi and course laterally around the
midbrain and below the pulvinars to enter the ambient cistern.

@ 27. The Quadrigeminal cistern, the FALSE answer is:

A. Tts roof is formed by quadrigeminal plate.

B. Its arachnoid envelope is continuous anteriorly with velum inter-
positum.

C. The venous structures are found in the superomedial part of the
cistern.

D. The large arteries are found in the inferolateral part of the cis-
tern.

E. It opens into ambient cistern and cavum vergae.

O Answer A

== The roof of the cistern is formed by the lower surface of the splenium
and the broad membranous envelope that surrounds the great vein
and its tributaries.
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0 1. Third ventricle tumor epidemiology, the FALSE answer is:

A.

O O

E.

Third ventricle tumors account for less than 1% of all brain
tumors.

A colloid cyst is the most common lesion in children.

A colloid cyst occurs most commonly in the third ventricle of
adults.

A colloid cyst is most commonly located in the anterior part of
the third ventricle.

Ependymomas are the third most common primary third ven-
tricular tumor found in children.

O Answer B
== The most common intraventricular tumors in children are choroid
plexus papillomas.

0 2. Third ventricle tumor epidemiology, the FALSE answer is:

A. The most common true mass of the foramen of Monro in adults
is a colloid cyst.

B. The most common pediatric lesion of the foramen of Monro is
the subependymal giant cell tumor.

C. The subependymal giant cell tumor (WHO grade 1) appears as a
heterogeneously enhancing mass.

D. The subependymal giant cell tumor is associated with Sturge
Weber syndrome.

E. The most frequent third ventricle floor lesion is the tuber cine-
reum hamartoma.

O Answer D

== Subependymal giant cell tumor (WHO grade 1) is associated with
tuberous sclerosis.

© 3. Third ventricle meningioma, the FALSE answer is:

A.

B.

C.
D.
E.

Embryological origin can be from arachnoid cap cells.
Embryological origin can be from ependymal lining cells.

It typically has homogenous contrast enhancement on MRI.
The most common location is the anterior third ventricle.
Peak incidence is in the second decade.

O Answer D
== The majority of third ventricular meningiomas are located posteriorly
in the pineal region.
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© 4. Third ventricle meningioma, the FALSE answer:

A.

B.

C.
D.

E.

Commonly misdiagnosed as colloid cyst.

The majority are psammomatous meningioma.

Third ventricular meningiomas are more common in males.

In von Recklinghausen’s disease, the incidence of intraventricular
meningiomas is 16.6%.

Blood supply is from the medial posterior choroidal arteries.

0 Answer B
== The majority of third ventricle meningiomas are fibroblastic, syncy-
tial, or of mixed type.

@ 5. Third ventricle colloid cyst, the FALSE answer is:

A.

B.

C.
D.
E.

Appear hyperdense on CT.

Are most commonly found near the foramen of Monro.
The cysts are lined with stratified squamous epithelial cells.
Can cause sudden death due to hypothalamic compression.
The most common presenting symptom is headache.

0 Answer C
== Colloid cyst is lined with an inner layer of cuboidal or cylindrical cells
and an outer layer of connective tissue including vessels.

@ 6. Third ventricle colloid cyst, the FALSE answer is:

A.

B.

C.

D.

E.

It originates from the folding of the primitive neuroepithelium.

Shows homogenous enhancement on TIMRI with gadolinium.

Contents of the cysts include old blood, foamy cells, fat, choles-
terol crystals, and CSF.

Colloid cysts have varied appearances on MR images.

CT evidence of calcification in a colloid cyst is uncommon.

0 Answer B
== Colloid cyst shows peripheral enhancement on TIMRI with gadolin-
ium.

@ 7. Third ventricle arachnoid cyst, the FALSE answer is:

A.

B.

Suprasellar arachnoid cysts arise from an imperforate membrane
of Liliequist.

The wall of an arachnoid cyst is typically pale, translucent, and
avascular.

Adult ventricular arachnoid cysts are very rare.
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D. Endoscopic cyst fenestration or excision are not treatment op-
tions.
E. Third ventricular arachnoid cysts cause hydrocephalus.

o Answer D
= Endoscopic approaches might be considered owing to their being less
invasive and giving a further chance of ETV.

© 8. Third ventricle chordoid glioma, the FALSE answer is:
A. WHO grade II.
B. Typical location is in the suprasellar region and the anterior part
of the third ventricle.
C. Homogenously enhancing on MRI.
D. Vimentin is negative in chordoid glioma.
E. GFAP is positive marker of chordoid glioma.

o Answer D
= GFAP and Vimentin are strongly positive immunohistochemical
markers of Chordoid glioma in all reported cases.

o 9. Third ventricle choroid plexus papilloma, the FALSE answer is:

. Most commonly affect young children under the age of five.
Tumor is neuroectodermal in origin.

CPP commonly progresses to become malignant.

. High vascularity of the tumor makes GTR challenging.

MRI appears as homogeneous or heterogeneous tumors with a
cauliflower appearance.

moOwp

o Answer C
== Choroid plexus papilloma is treated with surgery and rarely progresses
to become malignant.

@ 10. Hamartomas of the tuber cinereum, the FALSE answer is:
A. Congenital, nonneoplastic heterotopias.
B. Grossly may be pedunculated or sessile.
C. Hypointense relative to gray matter on T1- and T2-weighted im-
ages.
D. Associated with precocious puberty.
E. Associated with gelastic epilepsy, resulting in spasmodic laughter.
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0 Answer C
== Hamartoma is isointense with gray matter on T1-weighted images
(TIWI) and hyperintense relative to gray matter on the second echo
of the T2-weighted images (T2WI) with no enhancing on MRI.

@ 11. Pediatric third ventricle tumor, the FALSE answer is:

A. Langerhans cell histiocytosis most commonly occurs in patients
under the age of 2 years.

B. Germinoma peaks at around 10-12 years.

C. Germinoma arises at the anterior third ventricle more commonly
than posterior aspect.

D. Hypothalamic-chiasmatic pilocytic astrocytoma has mild en-
hancement.

E. Craniopharyngioma peaks between the ages of 5 and 15 years.

0 Answer C
= Germinoma arises at the anterior third ventricle less commonly than
at the posterior aspect of the ventricle.

© 12. Adult third ventricle tumor, the FALSE answer is:

A. Pituitary macroadenoma is the most common tumor affecting
the anterior third ventricle.

B. Papillary craniopharyngioma rarely has calcifications.

C. Craniopharyngioma rarely manifests with hypopituitarism or
diabetes insipidus.

D. Craniopharyngioma is more often a homogeneous solid mass.

E. Sellar meningiomas extending superiorly are distinguished by a
dural base and sclerosis of skull base.

0 Answer C
== Craniopharyngioma commonly manifests with hypopituitarism.

@ 13. The posterior wall of the third ventricle tumors, the FALSE answer:

A. Germinoma is the most common neoplasm.

B. Pediatric pineal tumors rarely cause hydrocephalus when the

tumor is still small.

C. In children or adults, it can manifest as Parinaud syndrome.

D. Pineocytoma (WHO grade I) comprises mature cells mostly in
teens and young adults.
Pineoblastoma (WHO grade V) are highly malignant primitive
tumors.

™
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O Answer B
= Most pediatric pineal tumors manifest as third ventricle obstruction
and hydrocephalus when the tumor is still small.

@ 14. Masses of the third ventricular floor, the FALSE answer is:
A. Hamartoma of the tuber cinereum.
B. The most frequently seen lesion is lipoma of the third ventricle.
C. Basilar artery aneurysm.
D. Dermoid cyst.
E. Epidermoid.

O Answer B
= The most frequently seen lesion is a hamartoma of the tuber cine-
reum.

0 15. The radiological appearance of third ventricle cyst, the FALSE answer is:

A. Epidermoid cyst hypointense on T1WI, hyperintense T2WI with
diffusion restriction.

B. Dermoid cyst hypointense on TIWI, hyperintense T2WI with
diffusion restriction.

C. Colloid cyst hypointense on TIWI, hyperintense T2WI with
homogenous enhancing.

D. Arachnoid cyst hypointense on T1WI, hyperintense T2WI with-
out diffusion restriction.

E. Ependymoma hypointense (Solid part) on TIWI with restricted
diffusion.

O Answer C
== Colloid cyst hyperintense on TIWI, hypointense T2WI with rim
enhancing.

@ 16. Third ventricle ependymomas, the FALSE answer is:

A. The majority has slow growth and remain asymptomatic till it is

large enough at diagnosis.

B. Postoperative radiotherapy is the standard of care regardless of
the extent of resection.
Anaplastic ependymoma has a high recurrence rate.
Ependymomas in the pediatric population are mostly supraten-
torial.
Ependymomas in the adult population are mostly supratentorial.

oo
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0 Answer D
= At least half of ependymomas occur in the first two decades of life;
they localize in the posterior fossa, particularly in small children.
Ependymomas in the adult population are mostly supratentorial.

@ 17. Third ventricle ependymomas, the FALSE answer is:
A. Common in neurofibromatosis type I1.
B. Ependymomas account for 2% of intracranial tumors in adults.
C. Ependymomas account for 12% of intracranial tumors in chil-
dren.
D. Myxopapillary ependymoma is the most common histology.
E. Subependymoma are extremely rare outside the ventricular sys-
tem.

0 Answer D
= Myxopapillary ependymoma is the most common histology in filum
terminale.

@ 18. Third ventricle central neurocytoma, the FALSE answer is:

. Can be extra ventricular neurocytoma.

B. WHO grade III.

C. Synaptophysin is positive.

D. Neuron-specific enolase is negative.

E. MIB-1 LI is the most accurate to determine prognosis and tumor
grade.

0 Answer B
== Central neurocytoma is WHO II.

>

@ 19. Third ventricle central neurocytoma, the FALSE answer is:
A. Attached to the septum pellucidum near the foramen of Monro.
B. CT scans calcifications up to 50% of all cases.
C. Neuronal nuclei are positive.
D. Neurocytoma can occur extraventricularly.
E. More common in females than males.

0 Answer E
== Central neurocytomas are most prevalent among young adults. There
is no specific correlation with genders.
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@ 20. Third ventricle SEGA, the FALSE answer is:
A. Most commonly in the region of the foramen of Monro.
B. The most common symptom is new onset or worsened seizures.
C. SEGAs occur in 50% of tuberous sclerosis patients.
D. The mean age of presentation is 13 years.
E. Everolimus is used in the treatment of SEGA.

O Answer C
= SEGAs occur in 5-15% of TSC patients. These tumors are important
to recognize because of their strong association with TSC.

@ 21. Third ventricle subependymoma, the FALSE answer is:

A. WHO L.

B. Itsincidence in the third ventricle is higher than in the fourth
ventricle.

C. Most commonly occur in the fourth and fifth decades of life.

D. Circumscribed non-enhancing mass lesions attached to the ven-
tricular wall.

E. Typically, patients are asymptomatic.

O Answer B
== Subependymoma is most commonly seen in the fourth ventricle as
follows: fourth ventricle: 50-60%, lateral ventricles (usually frontal
horns): 30-40%, and third ventricle: rare.

0 22. Third ventricle surgical approaches, the FALSE answer is:
A. Transcallosal is preferable in the absence of hydrocephalus.
B. Transcortical approach has a risk of seizure of 5%.
C. The supracerebellar infratentorial approach is best for colloid
cysts.
D. Occipital transtentorial approach used for posterior third ven-
tricle tumors.
E. The transcortical approach is favorable when hydrocephalus is
present.

O Answer C
== Parapineal lesions can be approached via a supracerebellar infraten-
torial approach or an occipital transtentorial approach.
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0 23. Approaches to the third ventricle, the FALSE answer is:

A.

o NOw

E.

Transient mutism occurs as a result of bilateral cingulate gyrus
retraction.

Interforniceal approach can result in memory loss.

In transcallosal approach, the opening is 2/3 anterior and 1/3
posterior to the coronal suture to avoid motor strip.
Disconnection syndrome is more common with anterior calloso-
tomy.

Possible pitfall entering a cavum septum pellucidum in transcal-
losal approach.

0 Answer D
== Disconnection syndrome is more common with posterior callosotomy
(near the splenium) where more visual information crosses. The risk is
reduced by creating a callosotomy <2.5 cm in length.

0 24. Colloid cyst management, the FALSE answer is:

A.
B.
C.
D.

E.

Bilateral VP shunt.

Unilateral shunt with fenestration of the septum pellucidum.
Surgical removal is recommended in patients <50 years at any
cyst size with ventriculomegaly.

A good result from stereotactic drainage is demonstrated by a
hyperdense appearance on CT.

Surgical removal is recommended when the cyst is >10 mm of
size at any age.

0 Answer D
== Unsuccessful stereotactic aspiration is demonstrated by hyperdensity
on CT due to high viscosity. Low viscosity demonstrates a hypo- or
isodense CT appearance.
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Congenital malformations, related to abnormal third ventricle contour,

the FALSE answer is:

A. Dilated third ventricle with congenital hydrocephalus is one

infrequent cause.

Third ventricle atresia is rare, results from thalamic fusion.

Abnormal contour of the ventricle roof is seen with callosal

dysgenesis.

Abnormal contour of the anterior aspect of the ventricle is seen

with malformations of the neurohypophysis.

E. Congenital cysts may result in an abnormal ventricular contour
or intraventricular masses.

O O

O Answer A
== Dilation (due to hydrocephalus) is the most frequent abnormal con-

(7 R

tour pattern of the third ventricle.

Massa Intermedia, the FALSE answer is:

A. Tt is a commissure, due to reciprocal interhemispheric connec-
tions.

B. The MI comprises neurons and neuropil postulated to represent

neuronal and glial progenitors.

Stria medullaris fibers that modulate motivation and mood may

cross through the MI as suggested by DTI tractography studies.

. MI size correlates with anterior thalamic radiation integrity.

MI size mediates the relationship between age and attention in

healthy female subjects.

mo O

O Answer A
== [t is not considered a commissure because no reciprocal interhemi-

spheric connections have been found within it in humans. Nonethe-
less, its cytoarchitecture suggests that it is functionally active. The M1
comprises neurons and neuropil with circularly oriented fibers postu-
lated to represent neurosphere correlates (neuronal and glial progeni-
tors).

. Massa intermedia volume loss and/or absence scenarios, the FALSE

answer is:

A. Congenital, decreased, or lack of the normal MI constraint lead-
ing to third ventriculomegaly.

B. Acquired, primary, or secondary MI volume loss associated with
loss of cerebral volume.
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C. Acquired, increased third ventricular pressure/dilation causing
stretching or rupture.

D. Acquired, increased third ventricular pressure/dilation cannot
cause rupture.

E. Third ventriculomegaly can be a manifestation of a congenital
malformation.

o Answer D
= [t seems that MI volume loss and/or absence can occur in three main
scenarios: (1) congenital, decreased or lack of the normal MI con-
straint leading to third ventriculomegaly; (2) acquired, primary or
secondary MI volume loss associated with loss of cerebral volume;
and (3) acquired, increased third ventricular pressure/dilation causing
stretching or rupture

© 4. Arachnoidal cysts, the FALSE answer is:
A. Arachnoid cysts represent 1% of intracranial lesions.
B. They are mainly congenital.
C. The wall of an arachnoid cyst is typically pale translucent and
avascular.
D. Most are symptomatic.
E. Are thought to arise from an imperforate membrane of
Liliequist.

o Answer D
== Most of the arachnoidal cysts are asymptomatic, however cognitive
decline, hydrocephalus and focal neurological deficits have been
reported.

@ 5. Arachnoidal cysts, the FALSE answer is:

A. The “ball valve” mechanism implies the secretion of fluid into the

cyst.

B. The clinical features may be due to obstructive hydrocephalus or
intermittent foraminal obstruction
Pendulous nature of the cyst can cause drop attacks or head bob-
bing.
. Endoscopic treatment offers the advantage of an additional third
ventriculostomy.
The size of endoscopic fenestrations is of little importance.

o O

t
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O Answer E
= MR-imaged CSF flow dynamics had demonstrated the importance of

© .

fenestrating suprasellar cysts endoscopically to the basal cisterns and
not just to the ventricles to prevent secondary closure of the opening
and recurrence of symptoms; wide fenestrations should be performed
during endoscopic cystocisternostomies or ventriculocystostomies,
with widening of the opening using a Fogarty catheter. The etiology
of arachnoid cysts remains unclear. Various mechanisms have been
proposed. These include a “ball valve” mechanism with only one-way
flow of CSF into the cyst: secretion of fluid into the cyst or a slit-valve
like structure of the arachnoid membrane that occurs around the bas-
ilar artery and opens and closes with arterial.

Cavernous malformations in and around the third ventricle, the FALSE

answer is:

A. Symptoms are caused by mass effect from repetitive microhemor-
rhage and growth, sudden extracapsular hemorrhage, or seizures.

B. For thalamic or basal ganglia lesions, rupture rates 2.8-4.1% per
year.

C. When symptomatic, without history of prior hemorrhage, are
considered for microsurgical treatment.

D. For thalamic or basal ganglia lesions re-rupture rates: 6.1-11%
per year.

E. Lesions unamenable to microsurgical resection are recommended
for observation with serial imaging.

O Answer C
= Symptoms due to cavernous malformations in and around the third

ventricle, are caused by mass effect from repetitive microhemorrhage
and growth, sudden extracapsular hemorrhage with mass effect, or
seizures. Thalamic or basal ganglia lesions tend to rupture between 2.8
and 4.1% per year, with re-rupture rates of 6.1-11% per year. Patients
with symptomatic cavernous malformations, particularly with a his-
tory of prior hemorrhage, are considered for microsurgical treatment.

. Cavernous malformations in and around the third ventricle, the FALSE

answer is:

A. The anterior interhemispheric approach for medial thalamic le-
sions.

B. The contralateral interhemispheric approach for lesions in the
ventricle lateral wall.
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C. The ipsilateral interhemispheric approach for midline lesions in
the basal thalamus.

D. The lateral mid brain subtemporal approach for lesions with
significant involvement of the pulvinar.

E. The supracerebellar infratentorial approach for lesions in the
basal thalamus.

o Answer C
== The ipsilateral interhemispheric approach is a better option to access
midline lesions emanating into the third ventricle from the midline
mesencephalon or hypothalamus.

@ 8. Cerebral aqueductal stenosis, the FALSE answer is:
A. It manifests as dilatation of the third and lateral ventricles out of
proportion to the fourth ventricle.
Stenosis most often occurs in the distal aqueduct.
May be congenital or acquired as a postinflammatory aqueductal
gliosis.
. Aqueductal stenosis may manifest at any time from fetal age to
adulthood.
E. Up to 10% of adult hydrocephalus cases are due to aqueductal
stenosis.

O Ow

o Answer B
== Stenosis most often occurs in the proximal aqueduct.

@ 9. Cerebral aqueductal stenosis, the FALSE answer is:

A. The aqueduct is the most common site of CSF intraventricular
blockage.
Responsible of 6—-66% of cases of hydrocephalus in children.
Responsible of 5-49% of cases of hydrocephalus in adults.
. There is only one peak of age distribution, in the first year of life.
There is a bimodal peak of age distribution, first year and adoles-
cence.

monOw

o Answer D
== There are two peaks of distribution for age, one in the first year of life
and the other in adolescence.

@ 10. Cerebral aqueductal stenosis, the FALSE answer is:
A. The sylvian aqueduct may become stenotic due to compression
from mass lesions or intrinsic pathology.
B. Intrinsic aqueductal stenosis may be congenital or acquired.
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C. Non-tumoral aqueduct anomalies: stenosis, forking, septation,
and gliosis.

D. Intraventricular hemorrhage (IVH) is the main etiology of aque-
ductal stenosis.

E. In most patients, the etiology is unknown.

o Answer D
= Three quarters of patients, the etiology of the disorder is not known
(idiopathic aqueductal stenosis), In the remaining cases, it can be
attributed to different causes: genetic factors (X-linked hydrocepha-
lus), bacterial and viral infections (both intrauterine and infantile),
hemorrhage (IVH of the prematurity, SAH), CNS malformations
(Arnold-Chiari, spina bifida, encephaloceles, Dandy-Walker).

@ 11. Cerebral aqueductal stenosis, the FALSE answer is:

A. Aqueductal stenosis should not be considered a stable condition.

B. Partial stenosis is not influenced by functional mechanisms such
as accumulation of fluid in the supratentorial ventricular system.

C. Aqueductal stenosis often is well tolerated for years.

D. Occlusion can be worsened by head traumas, SAH, or viral
infections.

E. Aqueductal stenosis is a dynamic condition influenced by diverse
CSF functional mechanisms.

o Answer B
== Partial stenosis may be completed by functional mechanisms such as
accumulation of fluid in the supratentorial ventricular system that
may cause distortion of the brain stem and kinking of the aqueduct,
worsening the stenosis in a vicious cycle.

@ 12. Cerebral aqueductal stenosis, the FALSE answer is:
A. In normal circumstances, CSF flow in the aqueduct is turbulent.
B. CSF flow in the aqueduct is influenced by systole and diastole.
C. The shape of the aqueduct, driving a core of fluid centrally away
from the wall effect, is important in maintaining a laminar flow.

D. Changes in aqueductal size and shape alter the volume flow rate

and pattern.

As the aqueduct narrows, the flow decreases for a given pressure

difference and the velocity increases.

tm
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0 Answer A
== The movement of CSF through the aqueduct has a pulsatile nature,
with a systolic and diastolic to-and-fro displacement.

0 13. Regard pressure gradient formation in aqueductal stenosis, the FALSE
answer is:

A.

B.

E.

May lead to typical third ventricle deformations.
May lead to symptoms specific for hydrocephalus secondary to
aqueductal stenosis.

C. Are not related to gliosis formation and narrowing.
D.

May explain endocrinologic and visual disturbances due to mass
effect on the chiasmatic hypothalamic region.

May lead to global rostral midbrain dysfunction (mass effect on
the quadrigeminal-pineal region).

0 Answer C
= Some theories advocates that an increase of the pressure inside the
aqueduct and of the wall shear stresses, gliosis with further narrowing
may develop.

@ 14. Cerebral aqueductal stenosis, the FALSE answer is:

A.
B.
C.
D.

E.

When the aqueduct is stenotic, the systolic displacement of CSF
is impaired.

The CSF pulse during systole is transmitted to the ependymal
walls.

A pronounced CSF pulse during systole can lead to periventricu-
lar edema, ischemia, tissue damage, and ventricular dilatation.
CSF flow through the aqueduct has a pulsatile nature, variations
of diastole can lead to ventricular dilatation.

CSF flow through the aqueduct has a pulsatile nature, variations
of systole can lead to ventricular dilatation.

0 Answer D
== The importance of CSF pulsation in the development of ventricular
dilatation leads to the proposed pathophysiological mechanism: when
the aqueduct is stenotic, the systolic displacement of CSF is impaired,
thus, the pulse during systole is transmitted to the ependymal walls,
leading to periventricular edema, ischemia, tissue damage, and ven-
tricular dilatation.
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@ 15. Cerebral aqueductal stenosis, the FALSE answer is:

A. In case of acute intraventricular block, the CSF cannot reach
absorption sites.

B. The ventricles increase in volume, but periventricular capillaries
can absorb a significant part of CSF.

C. Ventricular dilatation displaces the brain toward the skull and
compresses the cortical veins.

D. Development of venous congestion can further increase the ICP.

E. Venous congestion and the brain swelling counteract the ven-
tricular dilatation.

O Answer B

== The ventricles increase in volume because the periventricular capillar-
ies can only absorb part of the CSF produced.

0 16. Regard to obstructive hydrocephalus natural history, the FALSE answer

is:

A. Arteriolar/capillary regulated-CSF absorption in periventricular
capillaries balances its production in isolated ventricles.

B. If CSF pressure decreases an equilibrium cannot be established
at near-normal pressure in the chronic phases.

C. In chronic phase, the venous outflow compression and conges-
tion disappears; with no force to counteract ventricular dilata-
tion.

D. As ventricles are isolated from subarachnoid spaces, the CSF
pulse during systole increases transmantle pulsatile stress.

E. Increased transmantle pulsatile stress continues to dilate the
ventricles even if the mean CSF pressure is normal.

O Answer B

== In the chronic phase of obstructive hydrocephalus, the CSF pressure
decreases, creating an equilibrium established at near-normal pres-
sure.

@ 17.ETV indications, the FALSE answer is:

A.

B.

mo 0

Acquired aqueductal stenosis is a criterion.

Adequate size of third ventricle (less 1 cm bicoronal diameter) is
a criterion.

Extension of the floor of the third ventricle behind and below
the dorsum sellae is a criterion.

A third ventricle >1 cm bicoronal diameter is a criterion.
Potential patency of subarachnoid spaces is a criterion.
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0 Answer B
== Adequate size of third ventricle (at least 1 cm bicoronal diameter) is a
criterion for ETV.

@ 18. Diagnosis of fetal aqueductal stenosis, the FALSE answer is:

A. ICP pressure results in compression of the cortical mantle, de-
creased vascular perfusion, and tissue ischemia.

B. Dilated ventricles cause distention of the brain tissue, mechani-
cal axonal shear, and gliosis.

C. Prenatal diagnosis is often suspected at the time of the anatomic
survey ultrasound (22-25 weeks of gestation).

D. Ventriculomegaly from FAS has the appearance of overabundant
CSE.

E. Dilated ventricles and brain parenchyma compression are char-
acteristics of overabundant CSF.

0 Answer C
== The prenatal diagnosis of FAS is often suspected at the time of the
anatomic survey ultrasound at 18-22 weeks of gestation.

0 19. Diagnosis (typical findings on ultrasound) of fetal aqueductal stenosis,
the FALSE answer is:
A. Asymmetric severe ventriculomegaly (greater than 15 mm).
B. Dilated third ventricle (greater than 2 mm in transverse diam-
eter).
C. “Dangling” choroid plexus.
D. Normal-appearing posterior fossa.
E. Normal-appearing fourth ventricle.

0 Answer A
== Typical findings on ultrasound include bilateral symmetric severe ven-
triculomegaly (i.e., tricameral hydrocephalus), a dilated third ventri-
cle, “dangling” choroid plexus, a normal-appearing posterior fossa
and fourth ventricle, and normal to enlarged cranial biometry.

0 20. Patterns of the prenatal sonographic appearance of fetal aqueductal
stenosis, the FALSE answer is:
A. Rapid progression in the third trimester.
B. Progressive ventriculomegaly in the second and third trimesters.
C. Slow progression in third trimester.
D. Stable ventriculomegaly till end of pregnancy.
E. Rapid progression till end of pregnancy.
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O Answer C
== [n asmall sample size of eight subjects, Rault and colleagues described
three patterns of the prenatal sonographic appearance of FAS: rapid
progression in the third trimester, progressive ventriculomegaly in the
second and third trimesters, and stable ventriculomegaly.

0 21. Magnetic resonance imaging in fetal aqueductal stenosis, the FALSE
answer is:

A.
B.
C.

D.
E.

Axial, sagittal, and coronal T2-weighted single-shot fast spin-
echo.

True fast imaging with steady-state-free precession through the
fetal brain.

Diffusion-weighted imaging (DWI).

Need to be a 3 T or greater MRIL.

T1-weighted spoiled gradient echo.

O Answer D
= Common fetal MRI protocols for ventriculomegaly include axial,
sagittal, and coronal T2-weighted single-shot fast spin-echo and true
fast imaging with steady-state-free precession through the fetal brain
as well as DWI and T1-weighted spoiled gradient echo. Images were
performed at a slice thickness between 3 mm with no skip in at least
1.5T MRL

7.1 Endoscopic Third Ventriculostomy

@ 22. ETV success definition, the FALSE answer is:

A.

mo Ow

Improvement of clinical findings with no need for shunt place-
ment.

ICP despite ventriculomegaly with no need for shunt placement.
ICP despite persistent short-term papilledema with no need for
shunt placement.

Persistence of bulging fontanel with need for shunt placement.
Normal fontanel with no need for shunt placement.

O Answer D
= A successful ETV is defined as an improvement of clinical findings
with no need for shunt placement.
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© 2.

ETV failure, the FALSE answer is:

A. May be due to technical problems.

B. Postoperative size of the ventricular system is a credible predic-
tor for the successful procedure.

C. Ventricular size is of secondary importance compared to clinical
improvement.

D. Predictive value of decrease in the ventricle size is unsatisfactory
and unreliable.

E. MRI flow studies are widely used and reliable objective postop-
erative tests for a successful ETV.

F. May be due to inappropriate indication for the ETV.

0 Answer B

Sometimes misleading, the postoperative size of the ventricular sys-
tem is not always a credible predictor for the successful procedure. A
blind study of 38 patients made by Buxton et al. showed that even
though the third ventricular size was characteristically reduced after
the ETV, the importance of these findings is of secondary importance
compared to the clinical improvement. The predictive value of
decrease in the ventricle size, especially during the early stage after the
procedure, is unsatisfactory and unreliable.

. ETV outcomes, the FALSE answer is:

A. A 2-month-old male patient with post-infectious hydrocephalus
and no history of shunt carries a 40% of successful outcome.

B. A 5-year-old female patient with myelomeningocele and history
of shunt carries a 50% of successful outcome.

C. A 12-year-old male patient with pineal region germinoma and
no history of shunt carries an 90% of successful outcome.

D. A 9-year-old male patient with tectal glioma and no history of
shunt carries an 80% of successful outcome.

E. A 12-year-old female patient with aqueductal stenosis, and no
history of shunt carries a 90% of successful outcome.

0 Answer A

In 2010, an ETV success score (ETVSS) was introduced as a 6-month
predictive model for the success of the procedure. Using only preop-
erative data, the score has been shown to predict the chances of the
ETYV success with close accuracy. In theory, the total of three scores
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B Table 7.1 The endoscopic third-ventriculostomy success score

Score Age Etiology Previous shunt
0 <1 month Post-infectious Previous shunt
10 1 m to <6 month No previous
shunt
20 Myelomeningocele; [IVH; non-tectal
brain tumor
30 6 m to <1 year Aqueductal stenosis, tectal tumor,
other etiology
40 1 year to
<10 years
50 >10 years

The ETVSS is calculated as age score + etiology score + previous shunt score

© 2.

(age, etiology, shunt history) expressed as a percentage is the approxi-
mate chance of the ETV lasting 6 months without failure. Score of
less than 40% relate to very low chance of success and a score of more
than 80% correlate with a better chance of success compared to shunt-
ing. A 2-month-old male patient (10%) with post-infectious hydro-
cephalus (0%) and no history of shunt (10%) carries an 20% of
successful outcome. In @ Table 7.1 is shown the Endoscopic Third-
Ventriculostomy Success Score.

ETV outcomes in children, the FALSE answer is:

A. Late deterioration of the ETV occurs at a mean of 2.5 years
after the ETV.

B. Second round failure at ~6 years after the procedure in children
between 1 and 10 years old.

C. Common reasons for failure in early period: presence of a
second membrane in the prepontine space, obliterated subarach-
noid spaces.

D. Insufficient absorption of CSF is a cause of failure in early pe-
riod.

E. The most frequent cause for late failure is the sealing of the
fenestrated floor due to glial fibrosis.
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0 Answer B
= A population-based analysis showed the second-round failure at
approximately 3 years after the procedure in children between 1 and
10 years of age with tumors or aqueductal stenosis.

@ 26. Injuries of the third ventricle floor due to ETV, the FALSE answer is:
Damage to the pons.

Damage to third cranial nerve.

Serious tachycardia.

Postoperative hyperkalemia.

Damage to the hypothalamus.

moOw»>

0 Answer C

== Injuries of the third ventricle floor might appear in the form of dam-
age to the hypothalamus, pons, cerebral peduncle, and third cranial
nerve, during the ETV, a serious bradycardia and postoperative hyper-
kalemia might occur due to distortion of the posterior hypothalamus.
Other described complications include respiratory arrest, diabetes
insipidus, epilepsy, pneumocephalus, subdural hematoma, and psy-
chiatric disorders.

0 27. Negative prognosis indicators for ETV, the FALSE answer is:
A. Scarred membranes.
B. Older age.
C. Floppy premammillary membrane.
D. Shunt history.
E. Infection history.

0 Answer B
== Apart from abnormal anatomy, other negative prognosis indicators
might be existing scarred membranes, floppy premammillary mem-
brane, young age, shunt history, infection, IVH, and myelomeningo-
cele.

0 28. Basilar artery as landmark or as prognostic factor in ETV in children, the
FALSE answer is:
A. Correct localization is a key prognostic factor.
B. Missing an anteriorly placed basilar artery may have catastroph-
ic consequences.
C. ~72% of cases have a clear intraoperative visualization of the
basilar artery.
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D. Patients with a non-visible basilar artery the success rate exceeds
80%.
E. The basilar anatomy is a key prognostic factor.

o Answer D

== One of the most important prediction factors for ETV in children is
the correct localization of the basilar artery and its anatomy; missing
an anteriorly placed basilar artery may have catastrophic conse-
quences. Kulkarni et al. reported that among 309 successful cases, the
rate of those with a clear intraoperative visualization of the basilar
artery was 71.7% and among patients where basilar artery was not
visible, the success rate was 47.4%.

© 29.Influence of anatomical variations of the third ventricle in ETV, the
FALSE answer is:

A. A thin floor gives good visibility of major vessels beneath the
floor of the third ventricle.

B. Small prepontine interval carries a very high risk of vascular
injury.

C. Thickened/opaque floor hinders visibility of vascular structures
in the interpeduncular cistern.

D. Diminished prepontine interval is not a contraindication for
ETV.

E. Ballooning/herniating floor renders blunt perforation impossible
or inefficient.

o Answer B

== Patients with a diminished or absent prepontine interval and noncom-
municating hydrocephalus should be considered as candidates for
ETV. The procedure is safe and technically possible when supple-
mented with preoperative trajectory planning and intraoperative ste-
reotactic guidance. The lasting success of ETV for controlling
hydrocephalus in patients with a diminished PPI appears comparable
to rates obtained from previous reports in patients with noncommuni-
cating hydrocephalus.

@ 30.Influence of anatomical variations of the third ventricle in ETV, the
FALSE answer is:
A. Small foramen of Monro allows scope-normal range of endo-
scopic movements.
B. A narrow third ventricle restricts endoscopic movements.
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C. Thickening anterior to mammillary bodies can—risk of basilar
injury.
D. Abnormal interthalamic adhesions can interfere with endoscope
manipulation.
E. Nonenlarged foramen of Monro despite chronic hydrocepha-
lus—risk of forniceal damage.
o Answer A

== Nonenlarged foramen of Monro despite long-standing hydrocephalus
difficult entry of scope and limits range of movement also it increases
the risk of damage to fornices.

© 31. Anatomical variations of the Liliequist membrane, the FALSE answer is:

A.

B.

C.

D.
E.

Type A: two leaflets, diencephalic (DL) and mesencephalic leaves
that originate at the dorsum sellae.

Type B LM: one leaf anteriorly and two leaflets posteriorly, split-
ting into DL and ML.

LM is found in most individuals, mainly separating the interpe-
duncular, prepontine, and chiasmatic cisterns.

Type C: a single mesencephalic membrane.

LM can be absent in 15.4 and 42.9%.

o Answer D

== Based on the various descriptions, LM has been divided into three
types. In type A, the LM is composed of two leaflets, the diencephalic
leaf and mesencephalic leaf (ML) that originate at the dorsum sellae.
In type B, the LM appears as one leaf anteriorly and two leaflets pos-
teriorly, with the LM arising as single membrane and then splits into
DL and ML. In type C, the LM appears as a single (diencephalic)
membrane.

@ 32. Hypothalamic hamartomas (HH), the FALSE answer is:

A.

B.

mo 0

Rare, non-neoplastic heterotopic tissue containing normal neu-
rons and glia but in an abnormal distribution.

Arise from the floor of the third ventricle, tuber cinereum, or
mammillary bodies.

Although resemble tumors in certain ways, they do not tend to
have a neoplastic evolution.

There is a moderate female predominance.

They grow at the same rate as the tissue from which they are
derived.
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O Answer D
== The exact incidence of HH is unknown, but it has been estimated to
be from 1 in 50,000-100,000 to 1 in 1,000,000 with a moderate male
predominance.

@ 33.HH, the FALSE answer is:

A.
B.

E.

Gelastic seizures in HH are frequently pharmaco-refractory.
Ketogenic diet or both corticosteroids and KD are considered
effective for gelastic seizures.

C. Leuprolide acetate plays a key role in medical therapy.
D.

Resection of pedunculated lesions causing precocious puberty
effectively reverses hormonal irregularities.

Medical therapy, the primary treatment for most patients with
HH-related central precocious puberty.

O Answer B
= Although exposing surgically resected neurons to ketone bodies may
decrease spontaneous firing, possible efficacy of KD, both corticoste-
roids and KD are still considered ineffective. Medical therapy, includ-
ing long-acting GnRH analogs such as leuprolide acetate, is now the
primary treatment for most patients with HH-related CPP.

@ 34. Seizures in HH, the FALSE answer is:

A.

B.

mo 0

If a patient has both gelastic and dacrystic seizures, the cause is
likely a HH.

If dacrystic seizures are not accompanied by gelastic seizures, the
primary lesion is usually located in the frontal cortex.

A combination of dacrystic seizures and gelastic seizures usually
occurs in younger age group.

Isolated dacrystic seizures usually occur in older age group.

In isolated dacrystic seizures, primary lesion is usually located in
the temporal cortex.

O Answer B
== Blumberg et al. demonstrated that if a patient has both gelastic and
dacrystic seizures, the cause is likely a hypothalamic hamartoma. If
dacrystic seizures are not accompanied by gelastic seizures, the pri-
mary lesion is usually located in the temporal cortex. A combination
of dacrystic and gelastic seizures usually occurs in younger age group
while isolated dacrystic seizures usually occur in older age group.



83

Third Ventricle: Pathology—Non-Tumors

@ 35. Seizures in HH, the FALSE answer is:

A. Seizure semiology may also include autonomic phenomenon, au-
tomatisms, epigastric auras, déja vu, déja vécu, crying, and motor
symptoms.

B. Seizure onset occurs in infancy but may occur as early as the
neonatal period or as late as adolescence.

C. Autonomic manifestations may be explained by changes in the
limbic system, the adrenergic system, and the hypothalamic—pi-
tuitary axis.

D. As years go by, the laughing attacks are less frequently associ-
ated with alteration of consciousness.

E. Early gelastic seizures are associated with little or no impairment
of consciousness.

0 Answer D

== The early GS in infancy is associated with little or no impairment of
consciousness, recurring daily. However, as years go by, the laughing
attacks are more frequently associated with alteration of conscious-
ness.

@ 36. Clinical correlation in HH, the FALSE answer is:

A. Often associated with precocious puberty, behavioral disorders,
and progressive cognitive decline.

B. Smaller HH are associated with gelastic seizures.

C. HH-related epilepsy occurs with medium to large sessile HH that
are widely attached to the mammillary bodies and tuber cine-
reum.

D. There may also be a direct relationship between the size of the
HH and the severity of the epileptic syndrome.

E. Tend to be smaller when causing isolated central precocious
puberty.

0 Answer B

= Size, shape, and location of HH can affect the clinical presentation.
HH causing gelastic seizures tend to be larger than those associated
with isolated central precocious puberty.

0 37. Central precocious puberty in HH, the FALSE answer is:
A. Average age of presentation in males is 3.7 years and in females

is 2.5 years.

B. Pedunculated HH located below the third ventricle tends to gen-

erate seizures, and commonly CPP.
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C.

D.
E.

HH exerts physical pressure or neurosecretory influences leading
to premature initiation of pulsatile GnRH release.

HH itself can generate pulsatile GnRH release independently.
Idiopathic CPP usually starts at the age of 5 years.

o Answer B

== While idiopathic CPP usually starts at the age of 5 years, the average
age of presentation for CPP related to HH in males is 3.7 years and in
females is 2.5 years. Patients with pedunculated HH located below the
third ventricle rarely present with seizures. Rather, these lesions are
commonly associated with CPP. The pathophysiology of CPP is not
fully elucidated. One hypothesis suggested that HH interacts with
adjacent normal hypothalamic tissue by physical pressure or neurose-
cretory influences leading to premature initiation of pulsatile GnRH
release by the normal hypothalamus. Other hypothesis suggested that
the HH itself can generate pulsatile GnRH release independently,
which in turn can stimulate the anterior pituitary.

@ 38.HH, the FALSE answer is:

A.

B.

C.

D.

E.

Type I: small sessile lesions, horizontal plane of attachment to
the tuber cinereum.

Type II: mainly intraventricular lesions, vertical plane of inser-
tion.

Type I1I: combination of types I and II, both a horizontal and a
vertical insertion plane.

Type IV: very large, broad attachment to both the mammillary
bodies and the hypothalamus.

Type IV: extends into the interpeduncular cistern.

o Answer A

== Several surgical classifications have been proposed to orientate the best
surgical approach and to predict the functional and epileptic outcome
after the surgery. The original classification distinguished the peduncular
from the sessile HH, posteriorly refined in two subcategories each one (la
and 1b for peduncular and 2a and 2b for sessile hamartomas). Arita pro-
posed a close classification that separates the para-hypothalamic (usually
the peduncular ones) from the intrahypothalamic (usually the sessile
ones) HH.

== Delalande’s classification into four subtypes remains the most used. Type
I are small peduncular lesions characterized by a horizontal plane of
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attachment to the tuber cinereum; type Il are mainly intraventricular
lesions having a vertical plane of insertion; type III lesions are a combina-
tion of types I and II having both a horizontal and a vertical insertion
plane; type IV lesions are generally very large tumors with broad attach-
ment to both the mammillary bodies and the hypothalamus and have an
extension into the interpeduncular cistern.

@ 39. HH, the FALSE answer is:

A. Identifying the margins of the hamartoma is often challenging,
particularly if it is broadly attached to the hypothalamus and
mammillary bodies.

B. Sessile HH seem more amenable to complete resection than
pedunculated ones.

C. Pterional approach is a feasible option for the para-hypothalam-
ic subtypes.

D. Pterional approach seems best for targeting pedunculated HH
that cause CPP.

E. Pedunculated HH seem more amenable to complete resection.

o Answer B

== Pedunculated HH seem more amenable to complete resection than
sessile ones.

@ 40. HH, the FALSE answer is:

A. Type I HH involves horizontal attachment to the hypothalamus
and is best suited for a pterional approach.

B. When intraventricular component, the pterional approach may
be combined with an endoscopic technique.

C. The frontotemporal approach carries a minor risk of complica-
tions.

D. Even a partial resection has been shown to relieve the endocrino-
logical disturbance.

E. Type III HH can be managed with transcranial plus endoscopi-
cal technique.

o Answer C

= In general terms, despite excellent outcomes regard seizure control,
the frontotemporal approach had resulted in major complications.
Nevertheless, a pterional approach seems best for targeting peduncu-
lated HH that cause endocrinological disturbances.
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0 41. Surgical management of HH, the false answer is:

A.

Extent of resection is correlated to attachment to the mammil-
lary bodies (neuropsychological risk) and to the tuber cinereum
(endocrine risk).

Pterional approach is the shortest and most direct route to the
suprasellar cistern.

Morbidity includes transient third nerve palsy, thalamo-capsular
infarcts, postoperative central diabetes insipidus, and hyperpha-
gia.

Surgical resection of HH had succeeded in increasing the
seizure-free rate above 80%, with low complication rate.

Access to the third ventricle and the intraventricular components
is limited by the narrowness of the surgical corridor in pterional
approach.

7 O Answer D
== Although technological advances have been used, including periop-
erative MRI, and succeeded in increasing the seizure-free rate above
80%, the complication rate remains high, generally greater than 30%.

0 42. Transcallosal transeptal interfornical approach for resection of HH, the
FALSE answer is:

A. Offers a wide exposition, with reduced risk of cerebral infarction
and oculomotor nerve palsy.

B. There is risk of injury to the mammillary bodies and pituitary
stalk, the inherent risk is a fornical damage causing memory
deficit.

C. Seizure frequency reduction: 60—-70%, seizure freedom 50 and
55%.

D. Common complications are thalamic infarction and memory
impairment.

E. Avoid manipulation of the vessels in the suprasellar and interpe-
duncular cistern.

O Answer C

= In some series, seizure frequency reduction was achieved in more than
90% and seizure freedom in between 50 and 55% of them (63, 64).
Common complications are thalamic infarction and memory impair-
ment (permanent in <10% of patients); however, counterbalanced by
both cognitive and behavioral improvements (88%, 60%, respectively).
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0 43. Radiosurgery for HH, the false answer is:

Had a delayed action time.

Median marginal dose is 17 Gy (range 14-20 Gy).

60-66% of seizure control.

No impact on behavior.

Sleep patterns and Electroencephalography (EEG) can reach
normalization.

0 Answer D
== There is increasing literature evaluating radiosurgery, two level 2 pro-
spective studies reported respectively 60% and 66% of seizure control
following radiosurgery. Furthermore, a progressive positive effect on
behavior during the six following months, co-occurring with sleep pat-
terns and EEG normalization, was described.

moOw»>
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@ 1. Approaches to the third ventricular lesion located anterior to Foramen
of Monro (anterior zone). False answer is

>

monw

Transforaminal (transcortical, transcallosal, or endoscopic
routes).

Anterior interhemispheric translamina terminalis.
Subfrontal translamina terminalis.

Pterional translamina terminalis.

Posterior interhemispheric transcallosal.

O Answer E

@ 2. Approaches to the third ventricular lesion located in the middle zone
(between Foramen of Monro and massa intermedia). The false answer

is:

A.

B.

C.

D.
E.

Anterior interhemispheric transcallosal inter (trans)forniceal.
Anterior interhemispheric transcallosal para(sub)forniceal supra-
choroidal.

Anterior interhemispheric transcallosal para(sub)forniceal sub-
choroidal.

Infratentorial supracerebellar.

Extended transforaminal.

O Answer D

0 3. Approaches to the third ventricular lesion located in the posterior zone
(posterior to massa intermedia). The false answer is:

A.

B.

C.

D.

E.

Posterior interhemispheric transcallosal.

Occipital transtentorial.

Transforaminal (transcortical, transcallosal, or endoscopic
routes).

Median supracerebellar infratentorial.

Paramedian supracerebellar infratentorial.

O Answer C

0 4. Approaches to lesions arising from the sella with suprasellar extension
to the third ventricle. The false answer is:

A.

B.
C.

Transsphenoidal (transnasal-transfrontal).

Posterior interhemispheric routes.

Pterional (optico-carotid, retro-carotid, prechiasmatic and lamina
terminalis routes).
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D. Combined anterior interhemispheric/subfrontal/pterional with
transcallosal.
E. Subfrontal (through prechiasmatic and lamina terminalis).

o Answer B
== Anterior (not posterior) interhemispheric route can approach sellar/

© s

suprasellar lesions through the transcallosal, translamina terminalis,
and prechiasmatic routes.

Preoperative planning

General considerations. The false answer is:

A. Prophylactic anticonvulsants are not mandatory in patients with
a history of seizures.

B. A Foley catheter is inserted to monitor for diabetes insipidus
secondary to hypothalamus manipulation.

C. Steroids.

D. Prophylactic antibiotics.

E. Pneumatic stockings for DVT prophylaxis.

o Answer A
= Although most approaches follow natural arachnoid spaces (e.g., sub-

© s.

frontal, trans-sylvian, interhemispheric, or supracerebellar), postop-
erative seizures still develop in 30% of cases due to retraction of the
cerebral cortex or direct corticectomy as in the transcortical transfo-
raminal approach.

Preoperative planning

Venous anatomy. The false answer is:

A. Preoperative magnetic resonance venography is essential.

B. Magnetic resonance venography evaluates dural sinuses, bridging
veins, and deep veins.

C. Usually, the side with the smaller and fewer bridging veins should
be retracted.

D. Bridging veins are numerous at the anterior and posterior parts
of the SSS.

E. Veins dissection at their entrance into the cortex is easier than at
their drainage into SSS.

o Answer D
== Significant bridging veins are much more frequently encountered in

the middle part of SSS, usually 2-8 cm behind the coronal suture.
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These veins should not be sacrificed for fear of disastrous cortical
venous infarctions.

However, most anterior and posterior parts of the sinus usually lack
significant bridging veins.

Preoperative magnetic resonance venography is essential to evaluate
the size and, site of the dural sinuses (for burr holes placement), bridg-
ing veins (for choosing the side and, site of interhemispheric
approaches), and deep veins (for choosing the most appropriate
approach in occipital transtentorial or supracerebellar infratentorial
approaches).

. Preoperative planning

CSF drainage for brain relaxation for third ventricle lesions. The

false answer is:

A. An EVD may be placed intraoperatively at the time of cranioto-
my.

B. Large cisterns are not accessible early in transcortical and inter-
hemispheric approaches.

C. A lumbar catheter can be inserted before positioning in every
surgery.

D. EVD can be left for monitoring hydrocephalus in the immediate
postoperative course.

E. Ventricular tapping can be done from nearby frontal or occipital
horns.

o Answer C
== [ umbar drain should be avoided in third ventricular lesion cases with

© s

isolated supratentorial obstructed hydrocephalus to avoid transtento-
rial downward herniation.

Operative planning

At the end of surgery. The false answer is:

A. Remove cottonoids previously placed at the trigone or aqueduct
opening.

B. Irrigating the ventricles with body-temperature Ringer lactate

solution.

Removal of blood or trapped air prevents hydrocephalus or

pneumocephalus.

. Opening the septum pellucidum is not recommended.

Layer-by-layer inspection, from deep ependyma to superficial pia,

ensures hemostasis.

mo 0



93

Third Ventricle: Surgery

0 Answer D
== The septum pellucidum might be electively opened for a 5-8 mm hole
(if not opened yet) to communicate with the contralateral lateral ven-
tricle to prevent univentricular hydrocephalus and clean any blood
clots or tumor debris in the contralateral lateral ventricle.

@ 9. Operative planning
Tumor excision nuances. The false answer is:

A.

B.

C
D.

E.

Usually, the surgical corridor is significantly smaller than the
tumor.

The lesion must be removed in pieces and delivered into the field
of view.

. Central enucleation followed by peripheral dissection is per-

formed.

Tumor vascular supply from choroid plexus is not exposed early
in the dissection.

Simple cysts aspiration alone is an efficient treatment for intra-
ventricular cystic lesions.

0 Answer E
== Cysts walls have to be safely excised, if possible, to prevent a recur-
rence.

@ 10. Transforaminal approaches
General considerations. The false answer is:

A.

B.

C
D.

E.

Provide access to the anterior third ventricle.
Ipsilateral choroid plexus and thalamostriate vein run posteriorly
toward the Foramen of Monro.

. Used for tumors in the third ventricle extending to lateral ven-

tricles through a wide Foramen of Monro.

Can be reached through transcallosal, transcortical, or endoscop-
ic routes.

Need the foramen of Monro to be enlarged either by tumor or by
hydrocephalus.

0 Answer B
== The ipsilateral choroid plexus (medially) and the ipsilateral thala-
mostriate vein (laterally) run within the choroid fissure anteriorly
toward the foramen of Monro where the thalamostriate vein turns
medially to join the internal cerebral vein.
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0 11. Transforaminal approach through the Foramen of Monro

Surgical technique. The false answer is:

A. From either side depending on surgeon handedness and hemi-
spheric dominance.

B. Surgical tools with large diameters should not be introduced
through the foramen.

C. Foramen of Monro can be further enlarged posteriorly by open-
ing the choroidal fissure.

D. Foramen of Monro can be further safely enlarged anteriorly with
transection of the forniceal column.

E. It may be difficult to visualize the origin of the colloid cyst from
the roof of the third ventricle.

O Answer D
= Injury of the forniceal columns can lead to memory impairments.
== Alternatively, Foramen of Monro can be further enlarged posteriorly
by opening the choroidal fissure as far posteriorly as the junction of
the anterior septal vein with the internal cerebral vein located 3—13 mm
posterior to the foramen of Monro in 40% of cases.

0 12. Transcortical (trans-sulcal) transforaminal approach
General considerations. The false answer is:

. The transcortical approach utilizes the middle frontal gyrus.
Trans-sulcal approach utilizes the superior frontal sulcus.
It is easy to identify the superior frontal gyrus and sulcus.

. Usually performed on the right side to avoid left dominant func-
tional areas.

E. Left-handed patients need preoperative functional imaging to as-

sess hemispheric dominance.

DOwp

O Answer C
== The superior frontal gyrus can be very narrow, and the superior fron-
tal sulcus can be interrupted so that clear identification may not be
possible in every case.

0 13. Transcortical (trans-sulcal) transforaminal approach
Surgical technique. The false answer is:
A. Position supine.
B. Head elevated and turned 15° to the contralateral side.
C. Skin incision: modified short bi-coronal incision or a horseshoe
incision.
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D. Craniotomy: quadrangular flap with the posterior edge at coronal
suture and SSS exposed medially.

E. Dura opened in a horseshoe fashion, based medially toward the
SSS.

o Answer D
== There is no need to expose the SSS in the transcortical route to reduce
the risk of sinus or bridging veins bleeding and injury.

o 14. Transcortical (trans-sulcal) transforaminal approach
Specific complications. The false answer is:
. A high incidence (10-30%) of postoperative seizures is due to
traversing cortical tissues.
The approach trajectory is essentially through a silent brain area.
. The false passage can be avoided by using neuronavigation.
. The false passage is avoided by tapping and localizing the ante-
rior horn first with a brain cannula.
E. Transient hemiparesis occurs with excessive posterior retraction
on the premotor area.

>
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o Answer B
== The trajectory disrupts commissural, projection, and short/long asso-
ciation fibers, which might lead to neurological deficits, e.g., mutism
and confusion.

o 15. Anterior interhemispheric transcallosal approach
Routes to the third ventricle. The false answer is:
A. Transthalamic.
B. Transforaminal.
C. Trans(inter)forniceal.
D. Para(sub)forniceal suprachoroidal.
E. Para(sub)forniceal subchoroidal.

o Answer A

o 16. Anterior interhemispheric transcallosal approach
General considerations, the FALSE answer is:
A. The larger or the non-dominant (if both equal) lateral ventricle
ought to be entered.
B. Contraindicated in crossed dominance.
C. The lateral position provides an interhemispheric route that needs
minimal or no retraction.
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D. The lateral position allows a side-by-side surgeon’s hand position.
E. The lateral position has no drawbacks.

o Answer E
= In the lateral (park bench) position, there is a greater amount of mid-
line distortion caused by gravity (midline subfalcine structures dis-
placed inferiorly toward the ground), which reduces intraoperative
orientation.

o 17. Anterior interhemispheric transcallosal approach

Surgical technique (extradural part). The false answer is:

A. Position supine or lateral park bench.

B. Head in a neutral position and flex if the patient is positioned
supine.

C. Skin incision: modified short bi-coronal incision or horseshoe
incision.

D. Craniotomy: quadrangular flap (4 cm behind and, 2 cm in front
of the coronal suture).

E. Two burr holes were placed a few millimeters to the contralateral
side of the midline exposing the SSS.

o Answer D
= Craniotomy main exposure is anterior to the coronal suture, i.e.,
extending 4 cm in front and 2 cm behind the coronal suture, as it is
better not to extend the craniotomy far behind the coronal suture to
avoid injuring the motor/the supplementary motor areas or the bridg-
ing veins during retraction.

o 18. Anterior interhemispheric transcallosal approach
Surgical technique (interhemispheric part). The false answer is:
A. Soft cotton balls replace hard self-retaining retractors.
B. Release of CSF from sulcal and callosal cisterns enhances brain
relaxation.
C. The cingulate gyri are separated in the midline between the two
callosomarginal arteries.
D. The deep edge of the falx at the level of the coronal suture marks
the level of the upper surface of the corpus callosum.
The corpus callosum is incised in between the two pericallosal
arteries.

t
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0 Answer D

== The deep edge of the falx at the level of the coronal suture usually
terminates at the level of the cingulate gyrus or higher and does not
reach the corpus callosum. Failure to identify and separate the cingu-
late gyri can lead to unneeded corticectomy of the cingulate gyri with
the false surgical passage.

== The corpus callosum is differentiated from the kissing cingulate gyri
by being deeper than the level of the inferior falcine edge, glistening
white in color with a relatively hypovascular surface devoid of pial
vessels.

= Soft cotton balls can be placed at the anterior and posterior extent of
the interhemispheric dissection to maintain the working corridor
without using hard self-retaining retractors.

0 19. Anterior interhemispheric transcallosal approach
Surgical technique (intraventricular part). The false answer is:
A. Once subfalcine dissection and callosotomy have been done, a
medial retractor can be used.
The ipsilateral ventricle is entered.
Thalamostriate vein located medial to choroid plexus.
. For orientation, the choroid plexus is followed anteriorly till the
foramen of Monro.
E. Incision of the septum pellucidum enhances CSF drainage.

ocow

0 Answer C
== The thalamostriate vein is located lateral to the choroid plexus, i.e., on
the right side of the plexus in the right lateral ventricle and on the left
side of the plexus in the left lateral ventricle.

0 20. Anterior interhemispheric transcallosal approach

Specific complications, the FALSE answer is:

A. Seen in up to 75% of patients, but most tend to resolve within 3

weeks.

B. Permanent cognitive or focal neurologic deficits are reported in
10% of cases.
The severity of disconnection symptoms correlates with the
length of the callosotomy.
. Contralateral hemiparesis or seizures can occur from retraction
on the cerebral cortex.
Mutism is not a complication of the transcallosal approach.

o O

m
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O Answer E

== Acute mutism, which can range from mild slowness of speech initia-
tion to frank complete mutism, can develop hours to days after sur-
gery and can persist for several months—usually associated with
lower extremity paresis, incontinence, disinhibition, and seizures.

== [t can result from callosotomy or also from direct retraction of the
anterior cingulate gyrus, septum pellucidum, and fornix or the supple-
mentary motor area.

== Mutism is usually associated with anterior disconnection syndrome,
“Split-brain syndrome” (i.e., left hemi-apraxia, left agraphia, left
alien-hand syndrome).

@ 21. Anterior transcallosal inter (trans) forniceal approach
General considerations. The false answer is:

A. Allow adequate exposure for most of the anterior and posterior
parts of the third ventricle.

B. Best used for patients who have a cavum septum pellucidum.

C. Carries risk of potential bilateral injury of the fornices with
memory impairment.

D. Memory impairment usually affects recent memory and is usually
transient.

E. Midline forniceal dissection can extend up to 4 cm posterior to
the foramen of Monro.

O Answer E

== Dissection should not exceed 2 cm posterior to the foramen of Monro
to avoid injury to the hippocampal commissure, the injury of which
may lead to significant memory impairment.

0 22. Anterior transcallosal inter (trans) forniceal approach
Surgical technique. The false answer is:

A.

B.

™

o O

Midline forniceal raphe is identified by the site of septum attach-
ment.

If the septal leaves are fused, they must be sharply dissected to
create a midline plane.

The fornices are split in the midline along the interforniceal ra-
phe.

. Underneath the fornices, the two veins of Rosenthal lie in the

midline.
Superior and inferior layers of tela choroidea are dissected to
enter third ventricle roof.
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0 Answer D

© 2.

Underneath the fornices, within the velum interpositum, the two
internal cerebral veins are usually widely separated, running posteri-
orly to join the vein of Galen.

Anterior transcallosal para(sub)forniceal trans(supra)choroidal

approach

General considerations. The false answer is:

A. Suitable for gaining access to the anterior two-third of the third
ventricle.

B. It entails dissecting the choroid fissure between the fornices and
the thalamus.

C. If exposure of the posterior part of the lesion is inadequate, con-
verse into the interforniceal route.

D. The suprachoroidal approach is medial to the subchoroidal ap-
proach.

E. Subchoroidal is considered safer than the suprachoroidal ap-
proach.

0 Answer E

© 24

The subchoroidal approach involves a higher possibility for the need
to sacrifice the thalamostriate vein to untether the choroid plexus with
the potential consequences of hemiplegia, mutism, and drowsiness.
Suprachoroidal approach differs from the subchoroidal one in that it
involves an incision in the Taenia fornicis superomedial to the choroid
plexus of the lateral ventricle rather than the Taenia Thalami (Taenia
choroidea) inferolateral to the choroid plexus.

Anterior transcallosal para(sub)forniceal trans(supra)choroidal
approach

Surgical technique. The false answer is:

A. Dissection starts behind, where the anterior septal vein joins the
internal cerebral vein.

Dissection continues through the “Tenia choroidea.”

Incision of the superior membrane of the tela choroidea exposes
velum interpositum.

. The ipsilateral choroid plexus and internal cerebral vein are mo-
bilized laterally.

Ipsilateral fornices are mobilized medially.

O Ow

m
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O Answer B
== In the suprachoroidal approach, dissection is through the “Tenia for-
nices,” lateral to the fornices and, medial to the choroid plexus to open
the choroidal fissure. Dissection through the “Tinea choroidea™ lat-
eral to the choroid plexus and medial to the thalamostriate vein is for
the subchoroidal approach.

0 25. Anterior  transcallosal para(sub)forniceal trans(supra)choroidal

approach

Specific complications. The false answer is:

A. Drowsiness, mutism, and hemiparesis occur from basal ganglia
and thalamic infarctions.

B. Eye movement abnormalities and contralateral hemihypesthesia
occur from tectal and medial thalamic lacunar infarctions.

C. Bleeding from the posterior aspect of the ventricle is poorly con-
trolled through this approach.

D. Bleeding occurs during dissection between adherent internal cere-
bral veins (ICVs).

E. Dissection of choroid fissure anteriorly till foramen of Monro
might injure the anterior septal vein.

O Answer D
== The two internal cerebral veins are usually widely separated within the
vallum interpositum by the bulging roof of the third ventricle.

0 26. Anterior  transcallosal para(sub)forniceal trans(supra)choroidal
approach
Specific complications. The false answer is:
A. Basal ganglia and thalamic infarctions occur from thalamostriate
or ICVs injuries.
B. Tectal and medial thalamic infarctions occur from injury to
plexal segment of the medial posterior choroidal artery.
Better convert to interforniceal route to control bleeding from
posterior third ventricle.
. No bridging vessels connect the two internal cerebral veins across
the midline.
Injury to the anterior septal vein causes no morbidity.

o O

™
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0 Answer E
= Excessive extension of the choroid fissure dissection anteriorly till the
foramen of Monro might injure the anterior septal vein as it joins the
internal cerebral vein causing venous infarction for the genu of the
corpus callosum and deep medullary frontal white matter.

0 27. Anterior interhemispheric translamina terminalis approach

General consideration. The false answer is:

A. Ventricle exposure is limited by anterior commissure and by optic
chiasm.

B. A single bridging vein in front of the coronal suture can be argu-
ably sacrificed if needed.

C. Opened paranasal frontal sinuses must be “cranialized.”

D. The roof of deep non-cranialized parts of the paranasal frontal
sinus is covered by periosteum.

E. Itis better to avoid opening the paranasal air sinuses during the
craniotomy.

0 Answer E
== The lower edge of the craniotomy should be leveled with the anterior
cranial fossa base to increase the upward angle of vision and minimize
the need for frontal lobes retraction; this will inevitably incorporate
the paranasal frontal sinuses in the craniotomy bone flap.
= “Cranialization” of opened paranasal frontal sinuses is done by
removing their posterior walls and stripping off their mucosa.

0 28. Anterior interhemispheric translamina terminalis approach
Surgical technique (extradural part). The false answer is:
A. Position supine.
B. Head elevated in a neutral position and flexed.
C. The skin incision is a bi-coronal one.
D. Craniotomy is a midline frontobasal one.
E. The anterior portion of the SSS is ligated and divided with the
insertion of falx to crista galli.

0 Answer B
== The head should be extended to allow backward falling of the frontal
lobes by gravity, thus minimizing the need for retraction.
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0 29. Anterior interhemispheric translamina terminalis approach
Surgical technique (intradural part). The false answer is:

A.
B.
C.
D.

E.

The olfactory nerves are inevitably sacrificed.

Frontal lobes are gently elevated and separated.

The floor of the anterior cranial fossa is followed posteriorly to
the sphenoid limbus.

Above chiasm, lamina terminalis is exposed by mobilizing ante-
rior cerebral arteries.

Lamina terminalis is opened strictly in the midline.

O Answer A

== The olfactory nerves can be freed from their arachnoid sleeve to the
orbitofrontal cortex to allow more elevation of the frontal lobes with-
out their sacrificing.

0 30. Anterior interhemispheric translamina terminalis approach
Specific complications. The false answer is:

A.
B.
C.
D.

E.

Visual memory and olfaction deficits occur from injury to the
anterior commissure.

Bitemporal hemianopia can occur from injury to the chiasma.
Ischemic events can occur from injury to the anterior communi-
cating artery complex.

Failure to seal and clean the opened paranasal frontal sinuses has
no consequence.

Anosmia can occur from injury to the olfactory nerve.

O Answer D

== Failure to seal the paranasal frontal sinuses may precipitate for CSF
rhinorrhea, while failure to clean their mucosal lining can lead to the
formation of an intracranial mucocele.

© 3.

Lateral subfrontal translamina terminalis approach
General considerations. The false answer is:

A.
B.

C
D.

™

Useful for midline sellar and anterior third ventricular lesions.
Subfrontal space is maximized by extradural drilling of the ir-
regular anterior fossa floor.

. Through this approach, the whole third ventricle cavity is clearly

exposed.

Sellar components of the tumor can be debulked first through the
prechiasmatic space.

It can be performed through a cosmetic eyebrow incision.
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0 Answer C

== The ipsilateral superolateral wall of the third ventricle escapes direct
visualization in the lateral subfrontal approach due to the inclined
angle of vision.

0 32. Lateral subfrontal translamina terminalis approach
Surgical technique. The false answer is:

A.
B.
C.
D.

E.

Position supine.

Head extended and rotated 30° to the contralateral side.
Craniotomy: mini pterional preserving at least a 5 mm bony edge
above the orbital rim.

Subfrontal arachnoid space is dissected till the ipsilateral anterior
clinoid.

Above chiasm, the lamina terminalis is exposed by mobilizing
anterior cerebral arteries.

0 Answer C

== [t is recommended that the craniotomy includes the ipsilateral orbital
rim to increase the upward angle of vision and reduce frontal lobe
retraction.

© 33

Pterional translamina terminalis approach
General considerations. The false answer is:

A.

B.

C
D.

E.

For sellar, suprasellar, and anterior third ventricle lesions extend-
ing to parasellar area.

Sellar tumor part is reached through retro-carotid, optico-carot-
id, prechiasmatic routes.

. Limitations are poor visualization of ipsilateral infero-anterior

third ventricular lesions.

Combined with transcallosal approach for sellar lesions extend-
ing high in third ventricle.

Limitations are poor visualization of contralateral optico-carotid
and retro-carotid spaces.

0 Answer C
= A blind spot for this approach is for high third ventricular tumor
extensions, especially in the supero-posterior part.

0 34. Posterior interhemispheric transcallosal approach

B.

Surgical technique (extradural part). The false answer is:
A.

Position semi-sitting.
Head flexed in the neutral position.
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C. The skin incision is a horseshoe skin flap based medially.

D. Craniotomy: parasagittal flap with inferior edge below external
occipital protuberance.

E. Dura opened in horseshoe fashion based medially toward SSS.

o Answer D

O 3s.

The lower craniotomy edge does not cross below the transverse sinus,
so it is usually planned 2 cm above the external occipital protuber-
ance, and with two burr holes placed a few millimeters to the contra-
lateral side of the midline exposing the SSS.

Posterior interhemispheric transcallosal approach

Surgical technique (intradural part). The false answer is:

A. Interhemispheric arachnoid space is dissected deep down to the
splenium.

B. CSF can be released from sulcal and callosal cisterns to attain
more brain relaxation.

C. The deep edge of the falx terminates at the level of cingulate
gyrus or higher.

D. Cingulate gyri are dissected apart in the midline, exposing the
posterior part of the corpus callosum.

E. The corpus callosum is incised in between the two pericallosal
arteries.

o Answer C

© 3.

The deep edge of the falx usually separates the cingulate gyri on the
two hemispheres to reach and terminate at the upper surface of the
splenium at the posterior portion of the corpus callosum, so it can be
used to mark the level of the splenium.

Posterior transcallosal approach

Specific complications. The false answer is:

A. Rarely seizures occur from excessive cortex retraction or bridging
veins interruption.

Visual field defects can occur from occipital lobe retraction.
Posterior disconnection syndrome is characterized by preserving
the ability to name objects.

. Mutism.

Memory loss can occur from hippocampal commissure injury.

mo O
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0 Answer C

0 3.

Posterior disconnection syndrome is characterized by interruption of
the ability of the splenium to transfer sensory input perceived in the
right hemisphere from crossed senses like the left visual field and left-
hand touch or uncrossed senses like right olfaction to the speech cen-
ters responsible for naming in the dominant left hemisphere.

This will lead to left visual anomia, left tactile anomia, right olfactory
anomia, and left hemialexia.

Occipital Transtentorial approach

General considerations. The false answer is:

A. An approach from the left side is preferred.

B. Suited for posterior third ventricular lesions with supra- and
infratentorial components.

C. Suited for tumors displacing deep veins caudally or posteriorly.
D. Suited for tumors extending to the pineal region, posterior thala-
mus, trigone of the lateral ventricle, or medial temporal lobe.

E. Splenium can be retracted upward instead of being incised to al-
low extra exposure.

0 Answer A

An approach from the right side is preferred because a right hemiano-
pia, resulting from a left-sided approach, produces greater difficulty
with reading as the blind spot moves with the patient down the line of
text, hiding what the patient is trying to read next, making it difficult
to recognize the end of long words or even locate the end of the line.

. Occipital transtentorial approach

Surgical technique (extradural part). The false answer is:

A. Position: three-quarter prone, concorde prone, or semi-sitting
with the head flexed.

B. The semi-sitting with head flexed position is the preferred posi-
tion.

C. Skin incision: trapdoor flap-based inferiorly.

D. Craniotomy: exposing posterior SSS, torcular Herophili, and

ipsilateral transverse sinus.

Dura opened as two triangular flaps (base toward transverse and

sagittal sinuses) or a single square flap (base toward the SSS).

m
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O Answer B

© 3.

The three-quarter prone position with the right shoulder down is pre-
ferred as it allows the ipsilateral right occipital lobe to fall away by
gravity, while the falx holds the contralateral left occipital lobe in
place, thereby providing a parafalcine interhemispheric route that
needs minimal or no retraction.

Occipital transtentorial approach.

Surgical technique (tentorial part). The false answer is:

A. Occipital bridging veins are usually absent.

B. The tentorium is transected parallel to the straight sinus.

C. The abducent nerve is mobilized and protected at the tentorial
incisural edge.

D. Retraction of transected tentorium edge laterally and posteriorly
enhances visualization.

E. The deep edge of the falx can be transected parallel to the
straight sinus for more visualization.

O Answer C

The trochlear nerve.

The tentorium is transected in a posterior to the anterior direction in
a line starting just anterolateral to the junction of the torcula and the
straight sinus and running approximately 1 cm off midline parallel to
the straight sinus toward the tentorial incisural edge exposing the
upper surface of the cerebellum.

The deep free edge of the falx can be transected for about 1-2 cm
parallel to the straight sinus starting approximately 1 cm above the
insertion of the vein of Galen into the straight sinus (after coagulating
or clipping the inferior sagittal sinus), allowing retraction of the falx
medially toward the contralateral side to provide a wider exposure.

. Occipital transtentorial approach.

Surgical technique (quadrigeminal part). The false answer is:

A. Thick opaque quadrigeminal arachnoid must be cautiously
opened by sharp dissection.

B. Third ventricle cavity is entered by opening the tela choroidea at
the suprapineal recess.

C. Resection of the tumor is performed from below the ICVs and
Rosenthal’s basal veins.
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D.

E.

Due to complex venous anatomy, paravenous or intervenous cor-
ridors can be used for piecemeal tumor removal.
Any tumor adherent to the veins is subtotally removed.

o Answer C

== Resection of the tumor is performed in the midline between the ICVs,
Rosenthal’s basal veins, splenial (posterior pericallosal) veins, and
internal occipital veins on both sides. Resection of the tumor is per-
formed inferior to Galen’s vein, the ICVs, and Rosenthal’s basal veins
in the supracerebellar infratentorial approach.

O 4.

Occipital transtentorial approach.
Specific complications. The false answer is:

A. Cortical contralateral hemianopia can occur from ipsilateral oc-
cipital lobe injury.

B. Seizures rarely occur from occipital lobe retraction.

C. The only cause of postoperative eye movement abnormalities is
an injury to the trochlear nerve.

D. The tentorium is well vascularized, and its transection might be
very bloody.

E. The negligence of re-suturing the transected tentorium has not
caused any complications.

o Answer C

= Postoperative eye movement abnormalities more commonly occur
from injury to the quadrigeminal plate located in the depth of the
surgical field.

© 22

Infratentorial supracerebellar approach.
General considerations. The false answer is:

o

es!

. Suited for infratentorial tumors in the posterior third ventricle.

The surgical corridor can be median or paramedian.

. It may be difficult in the presence of a steep tentorium.
. Not optimally suited if the tumor infiltrates laterally or superiorly

above the tentorium.

. Preoperative echocardiography should be done to rule out patent

foramen ovale.
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O Answer A
== Inferiorly or posteriorly displaced deep veins at the quadrigeminal cis-
tern carries the risk for venous injury and incomplete lesion exposure
by this approach. It is better suited when the deep veins are displaced
superiorly or anteriorly.

0 43. Infratentorial supracerebellar approach.
Surgical technique (positioning). The false answer is:

A.

B.

C
D.

E.

The sitting position is preferred as it offers good exposure with
minimal retraction.

Patients with a large body habitus benefit more from the prone
position.

. Three-quarter prone or prone positions are preferred in patent

foramen ovale patients.

Three-quarter prone or prone positions are preferred in pediatric
patients.

The head in the sitting position must be flexed to align the tento-
rium in the horizontal position.

O Answer B
== Patients with a large body habitus benefit from the sitting position
because high intrathoracic pressures in the prone position can compli-
cate exposure due to venous hypertension.

0 44. Infratentorial supracerebellar approach.
Surgical technique (extradural part). The false answer is:

A. Position can be either sitting, three-quarter prone, or prone.

B. Skin incision: midline starting 3 cm above inion to C3 spinous
processes.

C. Craniotomy: suboccipital, including the edge of foramen mag-
num inferiorly.

D. Dura is opened in a V or Y pattern with its base superiorly on the
transverse sinus.

E. The occipital sinus is ligated and divided along with the underly-
ing falx.

O Answer C

== The craniotomy does not necessarily include the edge of the foramen
magnum inferiorly unless there is associated Chiari I malformation
but should expose the transverse sinus superiorly.
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0 45, Infratentorial supracerebellar approach.
Surgical technique (intradural part). The false answer is:

A.

B.

C.

D.

E.

CSF can be drained from near cisterns (e.g., cisterna magna) for
brain relaxation.

Cerebellar bridging veins draining into the tentorium can be
divided near the tentorium.

Inferior retraction may be applied on the bulging central culmen
part of the vermis.

Thick opaque quadrigeminal arachnoid must be cautiously
opened by sharp dissection.

The trajectory can be midline or lateral paramedian.

0 Answer B
= Cerebellar bridging veins draining superiorly into the tentorium
should be divided close to the cerebellum to prevent the retraction of
inaccessible bleeding sources back into the tentorium.

0 46. Infratentorial supracerebellar approach.
Surgical technique (quadrigeminal part). The false answer is:

A.

B.

C.

E.

Posterior cerebral arteries branches can be distinguished from
SCA branches by running above the tentorium.

The precentral cerebellar vein can be sacrificed to access the
pineal region.

Third ventricle is accessed inferior to the pineal body at the level
of the posterior commissure.

. The tumor is dissected from the SCA and, vein of Rosenthal

superolaterally, from internal cerebral vein superomedially, and
from the colliculi and origin of trochlear nerves inferiorly.
After resection, communication with the third ventricle is con-
firmed by direct visualization.

0 Answer C
== Third ventricle is accessed superolateral to the pineal body through
the tela choroidea and velum interpositum at the level of the habenula
and the suprapineal recess.

0 47. Infratentorial supracerebellar approach.
Specific complications. The false answer is:

A.

B.

Sitting position increases the risk of air embolism, tension pneu-
mocephalus, and hyperflexion spine injury.

Open veins may be missing during hemostasis due to gravity-
dependent collapse.
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C. Postoperative foot drop occurs from sciatic nerve compression
during a sitting position.

D. Both superior cerebellar and precentral veins can be sacrificed.

E. Disorders of eye movement occur from injury to the quadrigemi-
nal plate.

o Answer D

== The superior vermian vein draining the superior cerebellar cortex and
the precentral vein may connect to the Galen’s vein separately or
merge together into the “Superior Cerebellar Vein” before joining the
Galen’s vein. Don’t sacrifice the superior cerebellar vein, as it might
cause cerebellar venous infarction.

= An open bleeding vein may be missed during hemostasis due to
gravity-dependent collapse of the bridging veins in a sitting position,
which may reopen up in the postoperative period when the patient is
made supine, and his blood pressure increases on the reversal from
anesthesia.

o 48. Endoscopic approach to the third ventricle.
Indications. The false answer is:
A. Achieve large solid tumor excision.
B. Restore CSF pathways, e.g., ETV.
C. Obtain tumor biopsy, e.g., in pineal tumors.
D. Obtain CSF samples, e.g., in suspected pineal germ cell tumors.
E. Place intraventricular catheters under vision.

o Answer A
== Endoscopy can be used to achieve excision of small or cystic tumors
considering the limited available space for surgical manipulation, e.g.,
a colloid cyst.

o 49. Endoscopic approach to the third ventricle
Tumor excision limitations. The false answer is:
A. Lesions of large sizes.
B. Lesions of vascular nature.
C. Lesions with soft suckable consistency.
D. Lesion engulfed by the choroid plexus.
E. Lesion covered by large adherent veins.

o Answer C
== Hard, fibrous consistency.
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0 50. Endoscopic approach to the third ventricle.

Advantages of using microscopy over endoscopy. The false answer is:
A. 3D visualization without the need to wear special goggles.

B. Wider surgical corridor.

C. More chance of complete resection, especially large tumors.

D. More ability to control bleeding.

E. Better inspection around the third ventricle and the lesion.

0 Answer E

© s

The most important advantage of the endoscope, besides being mini-
mally invasive, is the ability to look around the third ventricle and
around the tumor using different angled lenses in comparison to the
limited straight angle of vision provided by the microscope.

ETV.

Good prognostic factors. The false answer is:

A. Late-onset (adolescent or adult).

B. Nontumoral obstructive hydrocephalus.

C. Previous SAH or meningitis.

D. Wide interpeduncular and prepontine cisterns.
E. Large ventricles.

0 Answer C

© s2.

Previous SAH or meningitis might cause subarachnoid space scarring
and obstruction interfering with CSF absorption at the arachnoid
granulation level.

ETV.

Relative contraindications. The false answer is:
A. Slit-like ventricles.

B. Prior whole-brain radiation.

C. Communicating hydrocephalus.

D. Children below 10 years.

E. Prior meningitis.

0 Answer D

© s3.

Children below 2 years might not benefit from ETV due to underde-
veloped arachnoid granulations.

Endoscopic approach to the third ventricle.

Surgical technique (extraventricular part). The false answer is:
A. Position supine.

B. Head: neutral position and extended.
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C.

D.

E.

The skin incision is a 2—-3-cm vertical incision based over the
Kocher’s burr hole.

The ipsilateral lateral ventricle is cannulated using a sheath with a
ventricular introducer.

After the stylet is withdrawn, the endoscope is inserted through
the sheath into the lateral ventricle.

o Answer B
== The head is slightly flexed and elevated approximately 30° to prevent
excessive CSF loss.

o 54. Endoscopic approach to the third ventricle.
Surgical technique (intraventricular part). False answer is.

A.

B.

C.

D.

E.

Structures of the lateral ventricle are identified before advancing
the endoscope through Foramen of Monro.

Mammillary bodies are identified as anterior landmarks, while
the infundibular recess is identified as a posterior landmark of
the area for ventriculostomy.

Ventriculotomy is made with the endoscopic instrument, mono-
polar cautery, or laser probe.

Ventriculostomy can be further dilated using inflating a small
Fogarty.

Fluctuations in the floor of the third ventricle indicate free CSF
flow.

o Answer B

== The infundibular recess is identified as the anterior landmark, while
mammillary bodies are identified as the posterior landmark of the
area for ventriculostomy.

© ss.

Endoscopic approach to the third ventricle.
Specific complications, the FALSE answer is:

A.

B.

= o

Injury to the basilar artery leads to hemorrhage or pseudoaneu-
rysm formation.

Failure to identify and open the Lillequist membrane below the
floor of the third ventricle.

Excessive manipulation of the endoscope while in the third ven-
tricle can damage the forniceal columns surrounding the foramen
of Monro.

. Large ventriculostomy fenestration.

A misplaced fenestration causes injury to the hypothalamus.
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0 Answer D
= Large fenestrations are always desirable. Failure to dilate the fenestra-
tion to an adequate size using the Fogarty balloon may threaten the
healing and closure of the fenestration.
== The same occurs with failure to detect the Lilliquist membrane.
= An unrecognized delayed failure of ETV can lead to herniation and
death.

0 56. Surgery for colloid cyst of the third ventricle.
The false answer is:
A. The episodically symptomatic colloid cyst should be managed
conservatively.
Its stalk is attached to the third ventricle roof.
The only definitive treatment is resection by microsurgical or
endoscopic techniques.
. CSF diversion procedures alone will not address the symptoms
related to its mass effect.
E. The cyst is opened and decompressed to reduce fornical manipu-
lation and injury.

O Ow

0 Answer A
== A sudden increase in ICP from rapid-onset hydrocephalus can lead to

sudden death. Any symptomatic colloid cyst should be excised if pos-
sible.

0 57. Surgery for chordoid glioma of the third ventricle.
The false answer is:
A. Rare incidence.
B. WHO grade II tumors, so if not totally excised, it recurs.
C. More common in females in the fifth decade of life.
D. Mostly located in the posterior part of the third ventricle.
E. Present with obstructive hydrocephalus or mass effect.

0 Answer D
== Mostly located in the anterior part of third ventricle in the midline.

0 58. Approaches to third ventricle.
Postoperative complications. The false answer is:
A. Postoperative permanent morbidities vary from 5 to 50%, de-
pending on the approach.
B. 30-day postoperative mortality at present is around 8%.
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C. Early causes of mortality are usually vascular or uncontrolled
high ICP.

D. Seizures, subdural collection, and hydrocephalus can be a poten-
tial complication.

E. Postoperative polyuria is not related to surgery.

o Answer E
== Pituitary/hypothalamic dysfunction might occur because of surgical
manipulation or injury. Management includes steroid with or without
desmopressin acetate (DDAVP) administration, close monitoring of
urine output, urine specific gravity, and serum sodium.

© 59. Air embolism.
General considerations. The false answer is:
A. More with sitting position.
B. A patent foramen ovale should be excluded preoperatively by
echocardiography.
C. The fatal dose of air embolism is about 20 cc.
D. Presents with acute hypotension and arrhythmia.
E. Occur from air suction into negatively pressured venous channels.

o Answer C
= The dose causing a fatal clinical sequela similar to other pulmonary
embolisms is about 200-400 cc depending on the rate of air accumula-

tion.

© 60. Air embolism.
Preoperative preparations. The false answer is:
A. Transesophageal or precordial echocardiography probe.
B. Large peripheral cannula.
C. Capnogram for end-tidal CO, monitoring,
D. PEEP.
E. Compression stockings.

o Answer B
== A central venous line with a multichannel catheter long enough to
reach down to the right atrium is mandatory to allow aspiration of
sizable air emboli from the atrium.

© 61. Air embolism.
Intraoperative management. The false answer is:
A. The venous sinuses should be covered with wet laparotomy pads
soaked with saline.
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B. The field flooded with saline irrigation.

C. Attempts of air aspiration from the right atrium using the CVL.
D. Patient’s head lowered (Trendelenburg position) if possible.

E. The preferred position is right decubitus.

o Answer E
== The preferred position (if possible) in case of air embolism is the left
decubitus position, as it keeps the air high up in the right atrium away
from the pulmonary arteries.

o 62. Approaches to third ventricle.

Postoperative seizures. The false answer is:

A. More common with transcallosal than transcortical procedures.

B. Occur in one-third of cases undergoing transcortical approach.

C. It may be caused by retraction injuries to the brain during inter-
hemispheric approaches.

D. Electrolyte imbalance from hypothalamic dysfunction may cause
refractory seizures.

E. Confined intraventricular lesions uncommonly present with sei-
zures.

o Answer A
= Seizures are less common with interhemispheric transcallosal
approaches as they avoid traversing cortical tissues.

o 63. Approaches to third ventricle.
Postoperative subdural collection. The false answer is:
A. Occur in approximately 40% of patients.
B. More than 50% of these subdural collections will eventually
require surgical drainage.
. Occur due to rapid collapse of the hemisphere from ventricular
CSF drainage.
. Subdural hematomas are more common than subdural hygromas.
. Over-shunting adds to the problem of postoperative subdural
collection.

m g @)

o Answer B
== Only one-fourth of these subdural collections (10% of all operated
patients) will require surgical drainage.

o 64. Approaches to third ventricle.
Postoperative subdural collection risk factors. The false answer is:
A. More pronounced preoperative ventriculomegaly.
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B. Sitting position.

C. Excessive use of mannitol.

D. Delayed postoperative shunt placement.
E. Elderly patients.

o Answer D
== Preoperative or intraoperative shunt placement is associated with an
increased risk of developing subdural collections.
== Temporary preoperative closure of previously placed shunts (i.e., sigma
loop tying of the distal catheter or setting a programmable shunt to very
high pressure) might reduce the risk of postoperative subdural collec-
tions.

o 65. Approaches to third ventricle.

Postoperative hydrocephalus. The false answer is:

A. Preoperative hydrocephalus is common with third ventricular
tumors.

B. Resection of the third ventricular tumor prevents the persistence
of preoperative hydrocephalus.

C. 25% of shunted cases experience shunt obstruction.

D. In approaches to the anterior third ventricle, the anterior burr
hole should be drilled electively.

E. In approaches to the posterior third ventricle, the posterior burr
hole should be drilled electively.

o Answer B
== Unfortunately, one-third of operated patients continue to have persis-
tent hydrocephalus postoperatively despite gross total tumor resec-
tion.
= In approaches to the anterior third ventricle (anterior interhemi-
spheric or transcortical) or posterior third ventricle (supracerebellar
infratentorial or occipital transtentorial or posterior interhemi-
spheric) where an EVD was not placed at the end of the surgery, a
rescue burr hole (Kocher or Dandy/Fraizer, respectively) should be
drilled intraoperatively to have immediate access for CSF drainage if
acute postoperative hydrocephalus occurs.
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@ 1. Thefourth ventricle, the FALSE is:
A. Tent-shaped midline cavity located between the cerebellum and
the brainstem.
It is dorsal to pons and medial to cerebellar peduncles.
It is connected through the aqueduct with the third ventricle.
It is connected through foramen of Magendie with cisterna
magna.
E. Most of the cranial nerves arise near its roof.

oSnw

O Answer E
== Most of the cranial nerves arise near its floor. It has a roof, a floor,
and two lateral recesses.

@ 2. Thefourth ventricle, the FALSE is:
A. Roof expands laterally and posteriorly just below the aqueduct.
B. At lateral recess level, it has the greatest height and width.
C. Apex of its roof is called the fastigium.
D. Inferior fastigium is thicker than superior part.
E. Superior part of fastigium is formed by neural structures.

O Answer D
== The superior part is distinctly different from the inferior part, in that
the inferior part is formed largely by thin membranous layers and the
superior part is formed by thicker neural structures.

© 3. Thefourth ventricle roof, the FALSE is:

. Its superior part is divided into two lateral and single median

part.

Median parts are formed by the superior medullary velum.

Lateral parts are formed by inner surface of cerebellar peduncles.

. Superior medullary velum is continuous at fastigium with inferior

medullary velum.

E. Caudal portion of each lateral wall is formed by medial surface

of superior cerebellar peduncle.

>

onw

O Answer E
== The rostral portion of the ventricular surface of each lateral wall is
formed by the medial surface of the superior cerebellar peduncle, and
the caudal part is formed by the inferior cerebellar peduncle.

@ 4. Cerebellar peduncle and fourth ventricle, the FALSE is:
A. Middle peduncle is separated from ventricular surface by inferior
and superior peduncles.
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Fibers of inferior peduncle line ventricular surface of superior
margin of lateral recess.

Fibers of inferior cerebellar peduncle ascend in the posterolateral
midbrain.

. Fibers of superior peduncle arise in dentate nucleus.

Fibers of superior peduncle form ventricular surface of superior
part of lateral wall.

o Answer C

== The fibers of the inferior cerebellar peduncle ascend in the posterolat-
eral medulla and turn posteriorly in the inferomedial part of the fiber
bundle formed by the union of the three peduncles.

© s

Upper part of fourth ventricle roof, the FALSE is:

A.

B.

C
D.

E.

Cisternal surface of the roof form the anterior wall of the cer-
ebellopontine fissure.

Cerebellomesencephalic fissure is also called as precentral cer-
ebellar fissure.

. Lingula is a thin narrow tongue of vermis sits on surface of supe-

rior medullary velum.

Interpeduncular sulcus marks junction of superior and middle
cerebellar peduncles.

Trochlear nerves arise in cerebellomesencephalic fissure below
inferior colliculi.

o Answer A

== The cisternal (external) surface of the structures forming the superior
part of the roof also form the anterior wall of the cerebellomesence-
phalic fissure.

© s.

Inferior part of fourth ventricle roof, the FALSE is:

A.

B.

C
D.

t

It slopes sharply ventral and slightly caudal from fastigium.
Ventricular and cisternal surfaces are formed by same structures
in caudal midline.

. Ventricular surface is formed by nodule, inferior medullary ve-

lum, and tela choroidea.

Inferior medullary velum blends into dorsal margin of each lat-
eral recess.

Inferior medullary velum is continuous at level of lateral recess
with superior medullary velum.



120

H.R. Salih et al.

O Answer E
== The inferior medullary velum is continuous at the level of the fastig-

ium with the superior medullary velum.

@ 7. Tela choroidea of fourth ventricle, the FALSE is:

A. It forms caudal part of inferior portion of roof and inferior wall
of each lateral recess.

B. Consists of two thin, semitransparent layers, with thickness com-
parable to arachnoid.

C. Choroid plexus projects from ventricular surface of tela choroi-
dea into fourth ventricle.

D. The telovelar junction extends from the nodule into each lateral
recess.

E. It is completely enclosing inferior half of the fourth ventricle.

O Answer E
== The tela choroidea does not completely enclose the inferior half of

© s

the fourth ventricle but has three openings into the subarachnoid
space: the paired foramina of Luschka located at the outer margin of
the lateral recesses and the foramen of Magendie located at the caudal
tip of the fourth ventricle.

Cerebellomedullary fissure, the FALSE is:

A. Tt faces and related to cisternal surface of caudal half of fourth

ventricle roof.

Its dorsal wall is formed by uvula, tonsils, and biventral lobules.

Between tonsil, tela choroidea, and inferior medullary velum, it is

called telovelotonsillar cleft.

. It extends superiorly to level of lateral recesses and communicates
with cisterna magna.

E. Extension of telovelotonsillar cleft over upper pole of tonsil is

called peritonsillar cleft.

O Ow

O Answer E
== The portion of the fissure between the tonsil, the tela choroidea, and

© o

the inferior medullary velum is called the telovelotonsillar cleft, and
the superior extension of this cleft over the superior pole of the tonsil
is called the supratonsillar cleft.

Lateral recesses of fourth ventricle, the FALSE is:
A. They are formed by union of fourth ventricle roof and floor.
B. They extend laterally above the cerebellar peduncles.
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C. Ventral wall of each is formed by junctional part of floor and the
rhomboid lip.

D. They open through the foramina of Luschka into the cerebello-
pontine angles.

E. Rostral wall of each is formed by caudal margin of cerebellar
peduncles.

o Answer B
= They extend laterally below the cerebellar peduncles and open through
the foramina of Luschka into the cerebellopontine angles.

@ 10. The fourth ventricle floor, the FALSE is:
A. The inferior cerebellar peduncle courses upward in the floor.
B. Peduncle of flocculus interconnecting inferior medullary velum
and flocculus crosses.
C. Fibers of vestibulocochlear nerve arise ventral to lateral recess.
D. Rootlets of glossopharyngeal nerve arise ventral to lateral recess.
E. Rootlets of vagus nerve arises ventral to lateral recess.

o Answer C
== The fibers of the vestibulocochlear nerve cross the floor of the recess.

@ 11. The cerebellopontine fissure, the FALSE is:

A. Lateral recess opens into cerebellopontine angle along cerebel-
lopontine fissure.

B. Itis formed by folding of vermis around lateral side of inferior
cerebellar peduncle.

C. Middle cerebellar peduncle fills the interval between its two
limbs.

D. Lateral recess and foramen of Luschka open into medial part of
the inferior limb.

E. Trigeminal nerve arises from pons along the superior limb of the
fissure.

o Answer B
== The cerebellopontine fissure is a V-shaped fissure formed by the fold-
ing of the cerebellar hemisphere around the lateral side of the pons
and the middle cerebellar peduncle.

@ 12. Flocculus, the FALSE is:
A. Vestibulocochlear nerves enter brainstem anterosuperior to the
flocculus.
B. Facial nerves enter brainstem anterosuperior to the flocculus.

9
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C.

D.

E.

The fila of the glossopharyngeal nerve cross anteroinferior to the
flocculus.

The fila of the vagus nerve enter the brainstem anterosuperior to
the flocculus.

Flocculus projects into cerebellopontine angle at confluence of
CPF and CMFE.

o Answer D
== The flocculus projects into the cerebellopontine angle at the conflu-
ence of the cerebellopontine and cerebellomedullary fissures. The ves-
tibulocochlear and facial nerves enter the brainstem anterosuperior to
the flocculus, and the fila of the glossopharyngeal and the vagal nerves
cross anteroinferiorly to it.

@ 13. The choroid plexus of fourth ventricle, the FALSE is:

A.

O aw

E.

Its entire shape presents the form of a letter T, vertical limb of
which is double.
Its medial segments are located in floor near the midline.

. Medial segment is divided into rostral or nodular part and cau-

dal or tonsillar part.

. Lateral segment extends parallel to telovelar junction into cer-

ebellopontine angles.
Lateral segment is anterior to tonsils, extends inferiorly through
foramen of Magendie.

o Answer E
== The tonsillar parts of the medial segment are anterior to the tonsils
and extend inferiorly through the foramen of Magendie.

@ 14. The fourth ventricle, the FALSE is:

A.

mo O

Rostral two-third of floor are posterior to pons and caudal one-
third is posterior to medulla.
Cranial apex of the floor is at the level of the cerebral aqueduct.

. The floor is divided longitudinally into symmetrical halves by

the sulcus limitans.

. The obex is located at rostral end of remnant of the spinal canal.

Line connecting orifices of lateral recesses is located at the junc-
tion of pons and medulla.

o Answer C
== The floor is divided longitudinally from the rostral apex to the caudal
tip into symmetrical halves by the median sulcus.
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@ 15. The floor of the fourth ventricle, the FALSE is:

A.

B.
C.
D.

E.

Superior part apex is at cerebral aqueduct.

Intermediate part of extends into the lateral recesses.

Inferior part has a triangular shape and is limited laterally by
foramina of Luschka.

It is divided longitudinally symmetrical halves by the median
sulcus.

Sulcus limitans divides each half of floor into median eminence
and vestibular area.

0 Answer C
== The inferior part has a triangular shape and is limited laterally by the
taeniae marking the inferolateral margins of the floor. Its caudal tip,
the obex, is anterior to the foramen of Magendie.

@ 16. The fourth ventricle floor, the FALSE is:

A.
B.
C
D.

E.

Sulcus limitans is most prominent in pontine and medullary por-
tions of floor.

Sulcus limitans deepens at two points to form dimples called
foveae.

. Facial colliculus overlies the abducent nucleus.

Hypoglossal triangle is medial to superior fovea and overlies
hypoglossal nucleus.

The funiculus separans crosses the lower part of the vagal tri-
angle.

0 Answer D
== The hypoglossal triangle is medial to the inferior fovea and overlies
the nucleus of the hypoglossal nerve. Caudal to the inferior fovea and
between the hypoglossal triangle and the lower part of the vestibular
area is a triangular dark field, the vagal triangle, that overlies the dor-
sal nucleus of the vagus nerve.

@ 17. Posterior circulation and fourth ventricle, the FALSE is:

A.
B.

C
D.

™

SCA is intimately related to the superior half of the roof.
Posterior inferior cerebellar artery (PICA) is intimately related to
the inferior half of the roof.

. PICA supplies choroid plexus in the floor.

Anterior inferior cerebellar artery (AICA) is intimately related to
the lateral recess and the foramen of Luschka.

AICA supply portion of choroid plexus in cerebellopontine
angle and adjacent part of lateral recess.
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O Answer C
== The PICA supplies the choroid plexus in the roof and the medial part
of the lateral recess.

@ 18. The fourth ventricle and venous system, the FALSE is:
A. There are no major veins within the cavity of the fourth ven-
tricle.
B. Veins of superior cerebellar peduncle course on superior part of
floor.
. Veins of inferior cerebellar peduncle drain the inferior half of
the roof.
. Veins of the middle cerebellar peduncle drain lateral wall.
Veins of middle cerebellar peduncle drain cerebellopontine angle
around lateral recess.

mg O

O Answer B

== The veins most intimately related to the fourth ventricle are those in
the fissures between the cerebellum and the brainstem and on the cer-
ebellar peduncle. The veins of the cerebellomesencephalic fissure and
the superior cerebellar peduncle course on the superior part of the
roof, the veins of the cerebellomedullary fissure and the inferior cere-
bellar peduncle drain the inferior half of the roof, and the veins of the
cerebellopontine fissure and the middle cerebellar peduncle drain the
lateral wall and the cerebellopontine angle around the lateral recess.
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@ 1. MB, the FALSE answer is:

A.
B.
C.
D.

E.

Most common malignant pediatric brain tumor.

Accounts for 10-20% of brain tumors in children.

Observed frequently in adults.

Exhibits bimodal distribution in children, peaks at 3—4 years and at
8-9 years.

Male gender predilection with a male-to-female ratio of 1.5:1.

O Answer C
= Although MB is the most common malignant neoplasm of the CNS
in children, it is a rare disease in adults.

0 2. MB gross pathology, the FALSE answer is:

A.
B.
C.
D.
E.

Pinkish gray to purple mass.

Commonly arising from the medullary velum.

Some lesions are firm discrete masses, others are soft and friable.
In a majority of cases, tumor invades floor of the fourth ventricle.
A white, “sugar-coated” appearance of the cerebellar surface.

O Answer D
= In a minority of cases, the tumor invades the floor of the fourth ven-
tricle and its blood supply from the PICA.

0 3. Microscopically, classic MB appearance, the FALSE answer is:

A.
B.
C.
D.

E.

A dense sheet of small, basophilic cells with little cytoplasm.

Round to oval hyperchromatic nuclei.

A high mitotic index may be seen.

Evidence of neuronal or glial differentiation is noted in up to 50% of
cases.

Homer Wright rosettes are infrequently present.

O Answer E
= Homer Wright rosettes are commonly present.

0 4. Histologic subtypes of MB, the FALSE answer is:

A.

B.
C.

These are classic, anaplastic, large cell, desmoplastic/nodular, and
extensive nodularity.

All are (WHO) grade IV tumors.

Anaplastic MB is characterized by nuclear pleomorphism, nuclear
molding, cell-cell wrapping.

. Desmoplastic/nodular variant is characterized by pale, reticulin-free

nodules surrounded by reticulin-positive collagen fibers.
Medulloblastoma with extensive nodularity (MBEN) usually has
small reticulin-free zones that are enriched with neuropil-like tissue.
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0 Answer E
== MBEN is closely related to desmoplastic/nodular variant but differs in
that the reticulin-free zones become large and enriched with neuropil-
like tissue, resembling the streaming pattern of central neurocytoma.

© 5. Molecular subtypes of MB, the FALSE answer is:

A. Are WNT/Wingless (WNT), Sonic Hedgehog (SHH), Group 3 and
Group 4.

B. Are of prognostic value.

C. WNT MB arise from cerebellar granule cells.

D. SHH MB arise from cerebellar granule cells or from neural stem
cells.

E. Group 3 and Group 4 MB are derived from cerebellar granule cell
precursors.

0 Answer C
= WNT MBs are more likely to arise from the dorsal brainstem or ven-
tricular zone progenitors early in embryonal development.

@ 6. WNT MBs, the FALSE answer is:
A. Occur in adults and less frequently in older children.
B. Male-to-female ratio 1:1.
C. Rarely metastasize with very good prognosis.
D. Histologically classic rarely large cell/anaplastic.
E. Can be associated with monosomy 6 or Turcot’s syndrome.

0 Answer A
== WNT tumors occur in older children and less frequently in adults but
are not typically observed in children age 3 years or younger.

@ 7. SHH MB, the FALSE answer is:

A. More prevalent in children less than 4 years of age and adults.

B. Male-to-female ratio 1:1.

C. Histologically, desmoplastic/nodular, classic, and large cell/anaplas-
tic.

D. Commonly metastasize with very poor prognosis.

E. Can be associated with chromosome 10q deletions or Gorlin’s syn-
drome.

0 Answer D

= [nfants in SHH MB typically have a better prognosis than older chil-
dren or adults. Metastases are uncommon.
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0 8. Group 3 of molecular MB subgroups, the FALSE answer is:

A. Peak incidence at age 4—6 years.

B. More common in males (male-to-female ratio >2:1).
C.
D
E

Worst prognosis among the four subgroups.

. Infrequently metastasize.
. Histologically, majority are classic but exhibit large cell/anaplastic

more frequently than any other subgroup.

O Answer D
= Metastases are present at the time of diagnosis in up to half of patients
with Group 3 MBs, with higher rates of metastatic disease in infants
compared to older children.

0 9. Group 4 of molecular MB subgroups, the FALSE answer is:

A.
B.
C.

D

E.

Least common tumors of the four subgroups.

Male-to-female ratio of 3:1.

Peaking in middle to late childhood.

Females frequently exhibit X chromosome deletions.
Intermediate prognosis with adults faring worse than children.

O Answer A
= Group 4 MB are the most common tumors of the four subgroups
(34-36% of MB). Typically, exhibit classic histology, but desmoplas-
tic/nodular and large cell/anaplastic histology has been observed.

@ 10. Clinical presentations of MB, the FALSE answer is:

A.
B.

C.

D.

E.

Often due to raised ICP.

Most common signs are papilledema, truncal and limb ataxia and
nystagmus.

WNT and Group 4 tumors were observed to have longer median
prediagnostic intervals (8 weeks).

Prediagnostic intervals for SHH and Group 3 tumors are 2 and

4 weeks, respectively.

Obstructive hydrocephalus may not be as frequent in pediatric as it is
in adults.

O Answer E
== Clinical presentation with obstructive hydrocephalus may not be as
frequent in adult cases of MB as in pediatric cases younger age also
was found to be significantly associated with longer prediagnostic
interval although a longer prediagnostic interval of symptoms has
been suggested to signify a better prognosis.
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0 11. Imaging of MB, the FALSE answer is

A. Predominantly (vermian) in children and more frequently lateral or
hemispheric in adults.

B. Hypointense on T1-weighted MRI but variable on T2-weighted
MRL

C. Homogeneous contrast-enhancement is frequent in adult.

D. Lateral location in adults is related to underlying desmoplastic/nodu-
lar histology.

E. Complete spinal MRI should be obtained preoperatively to assess for
leptomeningeal dissemination.

0 Answer C
= The intense or homogeneous contrast-enhancement pattern that is
frequent in children may not be as common in adults. For the pur-
poses of staging and directing adjuvant therapy, postoperative MRI
should be obtained within 48 h after surgery for the assessment of
residual tumor.

@ 12. Commonest tumor associated with drop metastasis
A. MB.
B. Ependymoma.
C. Brainstem glioma.
D. Choroid plexus papilloma.
E. Meningioma.

0 Answer A

@ 13.Poor prognostic factors of MB, the FALSE answer is:
A. Age 3 years or younger.
B. Leptomeningeal dissemination.
C. Residual tumor (>1.5 cm?) following neurosurgical resection.
D. Desmoplastic/nodular and MBEN.
E. Anaplastic/large cell MB.

0 Answer D
== Best outcomes typically in patients with desmoplastic/nodular and
MBEN tumors, intermediate outcomes in patients with classic
histology.

0 14. Staging system for MB, the FALSE answer is:
A. T1 tumor <3 cm in diameter.
B. T2 tumor >3 cm in diameter.
C. T3b tumor >3 cm in diameter with extension.
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D. M1 tumor cells found in CSF.
E. M2 intracranial tumor beyond primary site.

0 Answer C
== For Chang et al. staging system for MBs check @ Table 10.1.

0 15. Adjuvant therapy for MB, the FALSE answer is:

A. Total irradiation is 64 Gy.

B. Usual chemotherapy protocol: lomustine, vincristine, and cisplatin.

C. Peripheral neuropathy and hematotoxicity may be observed with
chemotherapy.

D. Early-onset puberty and hypothyroidism may occur after radiotherapy.

E. Children younger than 3 years are rarely treated with craniospinal
irradiation.

0 Answer A
== Radiation therapy in adult MB typically consists of craniospinal radi-
ation with doses of 36 Gy and a boost of 18 Gy to the posterior fossa
(thus a total of at least 54 Gy to the posterior fossa).

@ 16.Ependymomas, the FALSE answer is:

A. Rare tumors of the CNS.

B. Arise from ependymal cells lining ventricles of brain or central canal
of spinal cord.

C. More common in adult than pediatrics.

D. Most common location is infratentorial compartment.

E. In the supratentorial compartment, they arise from nests of ependy-
mal cells that have migrated from periventricular areas.

@ Table 10.1 Chang et al. staging system for MBs

T1 tumor <3 cm in diameter

T2 tumor >3 cm in diameter

T3a tumor >3 cm in diameter with extension

T3b tumor >3 cm in diameter with unequivocal extension into the brainstem

T4 tumor >3 cm in diameter with extension up past the aqueduct of Sylvius or down
past the foramen magnum (i.e., beyond the posterior fossa) or both

MO no evidence of subarachnoid or hematogenous metastasis M1 tumor cells found in CSF
M2 intracranial tumor beyond primary site

M3 gross nodular seeding in spinal subarachnoid space

M4 metastasis outside the cerebrospinal axis (especially to bone marrow, bone)

M metastasis, 7 tumor size and invasion
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0 Answer C
= Constitute 3-5% of CNS tumors in adults and nearly 10% of CNS
tumors in children.

0 17. Pathology of ependymoma, the FALSE answer is:
A. Soft gray or tan lesions with well-demarcated borders.
B. May contain cystic, hemorrhagic, necrotic, or calcified regions.
C. The presence of perivascular pseudo-rosettes and ependymal ro-
settes.
D. WHO I (subependymoma and myxopapillary ependymoma).
E. WHO II (ependymoma and anaplastic ependymoma).

0 Answer E
= WHO grade II (ependymoma) and grade III (anaplastic ependy-
moma).

0 18. Histopathologic characteristics of ependymomas, the FALSE answer is:

A. Subependymoma: clusters of cells with largely isomorphic nuclei
with predilection to lateral ventricle.

B. Myxopapillary ependymoma: cuboidal or spindle-shaped glial cells.

C. Tanycytic ependymoma: elongated, spindle-like bipolar cells.

D. Clear cell ependymoma: sheets of uniform cells with centrally lo-
cated round nuclei.

E. Papillary ependymoma: cuboidal or columnar epithelial cells resting
on fibrillary glial stroma.

0 Answer A
= Subependymoma are clusters of cells with largely isomorphic nuclei
with predilection to the fourth ventricle.

0 19. Molecular subtypes of infratentorial ependymomas, the FALSE answer is:
A. It has been better characterized than that of supratentorial ependy-
momas.
B. Group A occurs more frequently in infants.
C. Group A is located centrally near the pons and less aggressive.
D. Group B occurs more frequently in adolescents and adults.
E. Group B demonstrates a high degree of chromosomal defects.

0 Answer C
== Group A is located laterally in the cerebellum and more aggressive.
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0 20. Hereditary tumor syndromes with ependymomas, the FALSE answer is:

A. The most frequent chromosomal defects seen involves chromosome
22. Neurofibromin 2.

B. Li—Fraumeni syndrome is due to germline mutation in p53 tumor
suppressor gene.

C. If associated with NF2, the ependymomas are mostly located in
posterior cranial fossa.

D. May be associated with multiple endocrine neoplasia type 1 syn-
drome.

E. Reported with Turcot’s syndrome.

O Answer A
== There is an increased incidence of intramedullary spinal ependymo-
mas in patients with NF2, but intracranial ependymomas do not har-
bor the causative mutation in the NF2 gene on chromosome 22q.

@ 21. Clinical features of ependymoma, the FALSE answer is:

A. In pediatrics, mean age at diagnosis is 1-3 years.

B. 5-20% of patients present with leptomeningeal dissemination at the
time of diagnosis.

C. Infratentorially present with hydrocephalus and cranial nerve defi-
cits.

D. Lower grade tumors have a slower, more gradual onset of symptoms.

E. The median time to recurrence is 22—-25 months.

O Answer A
== [n pediatrics, mean age at diagnosis is 5-8 years.

0 22. Prognostic factors of ependymoma, the FALSE answer is:
A. Extent of disease at diagnosis.
B. Age of the patient at diagnosis.
C. Tumor location.
D. Low score in grading system.
E. Extent of surgical resection.

O Answer D
== Current tumor grading systems do not appear to have major prognos-
tic implications, but more recent molecular classification does influ-
ence outcomes.

0 23.Imaging of ependymoma, the FALSE answer is:
A. Supratentorially, it has greater cystic areas compared to
infratentorially.
B. CT scans may be isodense or hyperdense.
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C. Nearly half show calcifications.

D. Tl-weighted appears hypointense or isointense and T2-weighted
isointense or hyperintense.

E. Usually originated from the roof of fourth ventricle.

o Answer E
== [nfratentorial ependymomas arise from the floor (60%), lateral aspect
(30%), or roof (10%) of the fourth ventricle.

0 24. Adjuvant therapy in ependymoma, the FALSE answer is:

A. Chemotherapy plays an important role.

B. Observation without radiotherapy for supratentorial low-grade tumor
after gross total resection.

C. Infratentorially, RT is the current standard of care irrespective of the
extent of surgical resection.

D. In anaplastic ependymomas, surgery should be accompanied by
adjuvant RT irrespective of the extent of resection or tumor location.

E. Stereotactic radiosurgery may be used for residual and recurrent
tumors.

o Answer A
== No established role for chemotherapy in the primary treatment of
ependymomas in adults. In infants, several studies have examined the
role of adjuvant chemotherapy without any clear benefit.

@ 25.Hemangioblastomas, the FALSE answer is:
A. Account for 7-12% of posterior fossa tumors.
B. More frequently in female.
C. Occur sporadically (60—75% of cases).
D. Found nearly exclusively in the brainstem, spinal cord, and cerebellum.
E. (WHO) grade I CNS neoplasms.

o Answer B
== Hemangioblastomas are found more frequently (1.5-2 times) in males
than in females.

@ 26. Peritumoral cyst formation in hemangioblastoma, the FALSE answer is:
A. Infrequently associated with hemangioblastoma.
B. Initiated by increased vascular permeability.
C. Extravasation of plasma ultrafiltrate into the tumor interstitial spaces.
D. High interstitial tumor pressure then drives this fluid into the sur-
rounding parenchyma.
Peritumoral edema forms when the resorptive capacity of the peritu-
moral tissue is exceeded.

m
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O Answer A
= About 80% of CNS hemangioblastomas are associated with a peritu-
moral cyst (a cyst that forms at the margin of the tumor).

0 27.Pathology of hemangioblastoma, the FALSE answer is:
A. Well-circumscribed, encapsulated tumors.
B. Bright red or red-orange mass.
C. Are invariably associated with intense vascularity.
D. Characterized by proliferation of stromal cells and endothelial cells.
E. Histologically similar to squamous cell carcinoma.

O Answer E
= Because the stromal cells have numerous lipid-containing vacuoles
that have a clear cell morphology similar to that of renal cell carci-

noma.

0 28.Von Hippel-Lindau disease (VHL), the FALSE answer is:

A. Familial neoplasia syndrome with autosomal dominant mode of
inheritance.

B. Hemangioblastoma is the most common CNS manifestation.

C. Epididymal cystadenoma is the major cause of death in VHL.

D. May associated with pheochromocytomas and pancreatic neuroendo-
crine tumors.

E. In pediatrics, ophthalmoscopy is performed yearly to exclude retinal
hemangioblastomas.

O Answer C
= Primary cause of VHL disease-related death is renal cell carcinoma or
CNS hemangioblastoma.

0 29.Imaging of hemangioblastoma, the FALSE answer is:

A. Vividly and discretely enhance on T1-weighted MRI.

B. Small tumors can’t be detected in MRI.

C. Peritumoral edema and cysts are best detected and monitored with
fluid attenuation inversion recovery (FLAIR).

D. Prominent flow voids are often identified with larger hemangioblas-
tomas on T1- and T2-weighted MRI.

E. Preoperative embolization carries a risk of hemorrhage.

O Answer B
== Even small tumors (2-3 mm in diameter) can be detected and precisely
measured by MRIL.
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@ 30.Clinical manifestations and locations of hemangioblastomas, the

FALSE answer is:

A. Cerebellar hemangioblastomas frequently occur in posterior and
medial aspect of cerebellum.

B. Supratentorially, they most frequently originate in corpus callosum.

C. Majority of symptoms caused by peritumoral cyst.

D. Spinal cord hemangioblastomas usually (96%) arise posterior to den-
tate ligament at dorsal root entry zone.

E. Gait ataxia, dysmetria, hydrocephalus, and hypesthesia are common.

0 Answer B
== When hemangioblastomas are found supratentorially, they most fre-
quently (30%) originate in the region of the pituitary stalk and tuber
cinereum.

0 31. Management of hemangioblastoma, the FALSE answer is:

. Sporadic one treated similar to VHL-related hemangioblastoma.

Microsurgical resection is curative.

Cyst walls are left undisturbed because they are not neoplastic.

. Small tumors that are not associated with peritumoral cysts are likely
to respond best to radiosurgery.

E. Chemotherapy has no role in management.

oNw»

0 Answer A
= The management strategy for hemangioblastomas in patients with
sporadic tumors can differ from the strategy in patients with VHL
disease because most patients with VHL disease have multiple CNS
hemangioblastomas and because the growth rate of these tumors is
unpredictable, treatment of individual tumors is generally postponed
until they become symptomatic.

0 32. Epidemiology of cerebellar astrocytomas, the FALSE answer is:
. Account for 15-25% of all childhood CNS tumors.

Mean age at diagnosis of 7 years.

Commonly in female.

. Pilocytic astrocytomas is the most common type.
Worldwide incidence of 4.8 per million per year.

monw»

0 Answer C
= An equal male-to-female distribution.
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0 33. Pathology of pilocytic cerebellar astrocytomas, the FALSE answer is:
A. Typically, WHO grade 1.
B. Biphasic pattern of dense fibrillary and microcystic.
C. Presence of eosinophilic granular bodies.
D. Rosenthal fibers are pathognomonic feature.
E. Occasionally contain areas of microvascular proliferation.

O Answer D
== Rosenthal fibers found not only in pilocytic astrocytoma but are also
seen in craniopharyngiomas and Alexander’s disease.

0 34.Pathology of fibrillary (diffuse) cerebellar astrocytomas, the FALSE
answer is:
A. Typically WHO grade 1I.
B. More nuclear aneuploidy/tetraploidy.
C. Cellular atypia.
D. Abundant of Rosenthal fibers and eosinophilic granular bodies.
E. The rate of 5-year survival with these lesions is 87.5%.

O Answer D
== There are no Rosenthal fibers or eosinophilic granular bodies.

0 35. Cerebellar astrocytoma imaging, the FALSE answer is:
A. Round, well-circumscribed appearance.
B. On CT scans appear isodense or hypodense.
C. Calcification is seen only in a minority of cases.
D. A mural nodule surrounded by a cyst is seen in majority of cases.
E. Can appear as solid mass or a complete cyst that can be confused
with an arachnoid cyst.

O Answer D
== A mural nodule surrounded by a cyst is seen in fewer than half of

cases.

0 36. Cerebellar astrocytoma imaging, the FALSE answer is:
A. Solid mural nodule appears hypointense on T1-weighted MRI.
B. Not typically generate a large amount of vasogenic edema.
C. Only the solid component display enhancement.
D. MRI spectroscopy has a characteristic elevated ratio of choline to
N-acetyl aspartate.
E. High apparent diffusion coefficient values in low-grade tumors.
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0 Answer C
== The cyst wall and the solid component often display enhancement on
both CT scans and MRI. The cyst wall composition on imaging is an
important variant because it guides the aggressiveness of therapy.
Cysts with only a thin rim of enhancement can often be safely left
behind during surgical resection, whereas thicker and more irregular
cyst wall enhancement necessitates complete resection.

0 37. Adjuvant therapy in cerebellar astrocytomas, the FALSE answer is:

A. Is mandatory when gross total resection is not feasible because of
brainstem or cerebellar peduncle invasion.

B. Chemotherapy is typically used to delay or avoid radiotherapy.

C. Initial chemotherapeutic regimens are a combination of carboplatin
and vincristine.

D. Patients with recurrent disease or leptomeningeal spread, aggressive
chemotherapy, followed by radiation.

E. Whole-brain radiation in young children has been linked to de-
creased I1Q.

0 Answer A

== Radiation therapy or chemotherapy is not indicated initially because it
has not been shown to delay progression or improve survival, even
with WHO grade II tumors, spontaneous regression occurs in one
third of patients after subtotal resection. Therefore, initial conserva-
tive management with serial surveillance MRI scans until there is evi-
dence of tumor progression. If feasible, repeat surgery may be
considered at the time of recurrence; after a second subtotal resection,
approximately 70% of cases show spontaneous regression.

@ 38. Outcome and surveillance in cerebellar astrocytoma, the FALSE
answer is:
A. The risk of local recurrence is 50% after gross total resection.
B. Repeat imaging after surgery is generally obtained at 3-, 6-, 9-, and
18-month intervals.
C. Higher incidence of deficits in balance and coordination.
D. A decreased in IQ may occur.
E. Nearly 40% of patients required CSF diversion.

0 Answer A
== The risk of local recurrence is 10-20% after gross total resection and
50-80% after subtotal resection.
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@ 39. Epidermoid cysts, the FALSE answer is:

. Benign lesions that may arise in the spine or intracranially.

May be intradural (usually extra-axial) or extradural.

Usually located near the roof of the fourth ventricle.

. Are derived from ectopic inclusions of epithelial cells during neural
tube closure.

E. Represent as malformations of surface ectoderm.

SO

O Answer C
== Epidermoid cysts usually occur in the cerebellopontine angle or in the
parasellar cisterns.

0 40. Epidermoid cysts imaging, the FALSE answer is:
A. In CT scan, it appears only as hypodense mass.
B. No surrounding edema.
C. InT1 and T2 MRI similar intensity of CSF.
D. Diffusion-weighted is used to differentiate it from arachnoid cyst.
E. Hydrocephalus is rare.

O Answer A
= Typical CT findings are those of a homogeneous nonenhancing
hypodense lesion in the subarachnoid space. Occasionally, epider-
moids present as high-density masses (“white epidermoids”) on CT
scans, making diagnosis difficult.

0 41. Pathology of epidermoid cysts, the FALSE answer is:

. A thin capsule of stratified, keratinized squamous epithelium.
Contains an accumulation of desquamated epithelial cells.
Presence of keratin and cholesterol.

. Malignant transformation is rare.

No immunohistochemical staining for epidermoids yet.

SESHoN IS

O Answer E
== Immunohistochemical staining for the carbohydrate antigen CA19-9
has had positive results in intracranial epidermoids. This tumor
marker, originally developed as a colon cancer antigen, is also detected
in the serum of patients with epidermoid tumors.

@ 42. Treatment of epidermoid cyst, the FALSE answer is:
A. Surgery is the modality of choice.
B. Well-demarcated smooth hypovascular capsule with characteristic
pearly flakes.
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C. Primary intracapsular debulking and subsequent removal of the cap-
sule.

D. Fragments of capsule adherent to important structures are left when
necessary to avoid neural and vascular injury.

E. Intraoperative spillage of cyst contents usually caused bacterial men-
ingitis.

o Answer E
== Chemical meningitis is associated with intraoperative spillage of cyst

contents or preoperative cyst rupture. This event has also been

reported as radiographic finding of small fat globules in the subarach-

noid and intraventricular spaces. Steroid administration is useful in

the treatment of meningitis.

0 43. Exophytic brainstem glioma, the FALSE answer is:

A. Arise from the subependymal glia in the floor of the fourth ventricle.

B. Grows anteriorly and rarely extending into the fourth ventricle.

C. Younger patients typically have a long history of symptoms such as
failure to thrive and vomiting.

D. Older patients, signs, and symptoms of elevated ICP.

E. Torticollis is also frequently present as a result of chronic tonsillar
herniation.

o Answer B
== Grow posteriorly, often extending into the fourth ventricle, where the
bulk of tumor growth occurs.

0 44. Cervicomedaullary brainstem glioma, the FALSE answer is:

. Arise within the intramedullary cervical spinal cord.

Grow dorsally towards the obex of the fourth ventricle.

Hydrocephalus can result due to cerebral aqueduct obstruction.

. Tumors based in the medulla often manifest with choking and dys-
phagia.

E. Respiratory center involvement can lead to central apnea.

oNw»

o Answer C
== Hydrocephalus can result with dorsal obstruction of the fourth ven-
tricle and is accompanied by the typical symptoms of elevated ICP.
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@ 45. Diffuse intrinsic pontine glioma, the FALSE answer is:
A. Cranial nerves VI and VII are the most conspicuously involved.
B. Cranial nerve signs are typically bilateral.
C. Involvement of cerebellar peduncles can result in either truncal or
appendicular ataxia.
D. Commonly obstruct the fourth ventricle at the time of diagnosis.
E. Engulfment of the basilar artery can occur.

O Answer D
== These gliomas often result in diffuse enlargement of the pons and,
although large, often do not obstruct the fourth ventricle at the time
of diagnosis.



‘) 141 1 1

Check for
updates

Fourth Ventricle:
Pathology—
Non-Tumors

Rupesh Raut, Mohamed M. Arnaout, Ali M. Neamabh,
Saja A. Albanaa, Noor M. Akar, and Mustafa Ismail

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2023
H.R. Salih et al. (eds.), Cerebral Ventricles, https://doi.org/10.1007/978-3-031-42342-0_11


https://doi.org/10.1007/978-3-031-42342-0_11
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-42342-0_11&domain=pdf

11

142 R.Raut et al.

@ 1. Blake’s Pouch cyst
Pathology, the FALSE answer is:

A. Itis also known as the rudimental fourth ventricular tela choroi-
dea.

B. It represents persistence with expansion of Blake’s Pouch.

C. It normally regresses during the fifth to eighth gestational weeks.

D. Persistence is due to failed perforation of the foramen of
Luschka.

E. There is posterior ballooning of the inferior medullary velum.

O Answer D

== [t is caused by a failure of the regression of Blake’s Pouch secondary
to the non-perforation of the foramen of Magendie.

@ 2. Blake’s Pouch cyst
Pathology, the FALSE answer is:

A.

B.

C.
D.
E.

During embryogenesis, foramina of Luschka opens later than
Magendie.

Foramina of Luschka tries to compensate for the CSF outflow to
the cisterns.

The cyst balloons posteriorly into the cisterna magna.

Cerebellar vermis is well developed.

The cyst does not communicate with the fourth ventricle.

0 Answer E
= Blake’s Pouch cyst communicates with the fourth ventricle.

© 3. Blake’s Pouch cyst.
Clinical Presentation, the FALSE answer is:

A.

B.

C.
D.

E.

It is a rare entity seen among young age patients.

It was previously classified as a part of the Dandy—Walker con-
tinuum.

Hydrocephalus is not a feature of this condition.

Some remain asymptomatic for the rest of their lives.

CSF shunting has good outcome.

O Answer C
= When symptomatic, patients present with impaired neurological
symptoms and progressive hydrocephalus with symptoms such as
headache, vomiting, blurred or double vision.
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© 4. Blake’s Pouch cyst

Radiological features, the FALSE answer is:

A. Triventricular hydrocephalus.

B. Infra- or retrocerebellar localization of the cyst.

C. Well-developed nonrotated cerebellar vermis.

D. Cystic dilation of the fourth ventricle.

E. Some degree of compression on the medial cerebellar hemi-
spheres.

0 Answer A
== Hydrocephalus usually involves the fourth ventricle and supratento-

©->s.

rial ventricles producing classical tetra-ventricular hydrocephalus.
Several articles stress on the presence of a tetraventricular hydroceph-
alus to make the diagnosis.

Mega cisterna magna, the FALSE answer is:

A. Tt is a normal variant, occurs in ~1% of all brains imaged.

B. Itis a focal enlargement of the CSF-filled subarachnoid space.
C. Cerebellar atrophy is a common finding.

D. All the children undergo normal development.

E. It communicates with the fourth ventricle.

0 Answer D
== [t is an incidental finding on neuroimaging, and no imaging follow-up

© .

is necessary as patients are usually asymptomatic. But there are now
studies proving that it may affect movement ability, as well as adapt-
ing, social behavior, and language abilities during child development.

Arachnoid cyst.

The FALSE answer is:

. Arachnoid cysts are benign developmental anomalies.
It communicates with adjacent ventricles and cisterns.

. Occur in virtually all locations where arachnoid is present.

. These are formed by splitting or duplication of the arachnoid
membrane during the formation of the subarachnoid cisterns.

E. Commonly located in or adjacent to the Sylvian fissure, CP

angle.

Cowp

0 Answer B
== Arachnoid cyst normally does not communicate with the cisterns, ven-

tricles. These are filled with CSF and exert pressure over the adjacent
structures.
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© 7. Arachnoid cyst.

The FALSE answer is:

A. Hydrocephalus is a common finding.

B. Symptoms are typically due to progressive brainstem
compression.

Definitive treatment consisted of ventriculoperitoneal shunt.

. Endoscopic fenestration is another treatment modality.

MRI flowmetry helps to delineate the flow of CSF, differentiates
it from trapped fourth ventricle.

mon

O Answer C
== The definitive treatment for an arachnoid cyst in the fourth ventricle is

© s

complete surgical excision of the cyst via a median suboccipital
approach.

Trapped fourth ventricle.

The FALSE answer is:

A. Observed in children after ETV for the treatment of
hydrocephalus.

B. Blockage of both the outlets (Luschka and Magendie) and the
inlet of the fourth ventricle at the level of the cerebral aqueduct.

C. Pressure in the fourth ventricle increases due to abnormal flow of
CSF.

D. Brainstem compression and lower cranial nerve palsies.

E. Treatment includes shunts, endoscopic surgery, and foramen
magnum decompression by fenestration of the trapped fourth
ventricle.

O Answer A

== The trapped fourth ventricle is a rare late complication seen in chil-

© o

dren after CSF diversion for the treatment of postinfectious or post-
hemorrhagic hydrocephalus after with lateral ventricle shunting.
Functional occlusion of the aqueduct is often related to over drainage
with or without associated slit ventricles, and the occlusion of foram-
ina is due to arachnoiditis secondary to infection or hemorrhage.

Dandy-Walker malformation.

Pathophysiology, the FALSE answer is:

A. Most common posterior fossa malformation with its
enlargement.

B. Partial (hypoplasia) or complete agenesis of the cerebellar
vermis.



145 1 1

Fourth Ventricle: Pathology—Non-Tumors

C. Cystic dilatation of the fourth ventricle which is distorted.

D. The fourth ventricle is encased in a neuroglial vascular
membrane.

E. Herniation of cerebellar tonsils >5 mm below the foramen
magnum.

o Answer E
== Herniation of cerebella tonsils is associated with Chiari malformation
and not Dandy—Walker malformation.

© 10. Dandy-Walker malformation.
Clinical presentation, the FALSE answer is:
A. Most patients present in their first year of life.
B. The most common manifestation is macrocephaly.
C. Patients may be syndromic with malformations of the heart, face,
limbs, and gastrointestinal or genitourinary system.
D. 90% of patients have some degree of mental retardation.
E. Hydrocephalus occurs in 70-90% of these cases.

o Answer D
= 50% of patients with Dandy—Walker malformation have normal 1Q
and the rest of the 40-50% have some degree of mental retardation.

© 11. Dandy-Walker malformation.

MRI findings, the FALSE answer is:

A. Atresia of Magendie and Luschka.

B. Tentorium and torcular herophili are usually displaced down-
ward.

C. Agenesis of the cerebellar vermis.

D. Enlarged posterior fossa cyst that communicates with the fourth
ventricle.

E. Possible agenesis of the corpus callosum.

o Answer B
= The DWM is a heterogeneous disorder characterized by hypoplasia
and upward rotation of the cerebellar vermis, cystic dilation of the
fourth ventricle, and an enlarged posterior fossa with upward dis-
placement of the lateral sinuses, tentorium, and torcular heterophili.
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@ 12. Dandy-Walker malformation.

Treatment, the FALSE answer is:

A. In the absence of symptoms, DWM may be managed by
follow-up only.
When symptomatic, ETV is an option where the aqueduct is patent.
. Posterior fossa craniotomy with excision of obstructing

membrane.

. Ventriculoperitoneal (VP) shunt alone.
. VP with cystoperitoneal shunting.

mg QW

O Answer D
= Shunting the lateral ventricles alone is contraindicated because of the
risk of upward herniation with increased pressure in the posterior

fossa.

@ 13. Dandy-Walker malformation.

Prognosis, the FALSE answer is:

A. Despite the intervention, there are 12-50% mortality rates.

B. Prognosis largely depends upon the hydrocephalus, congenital
abnormalities, and brain malformations.

C. The risk of seizure is 90-100%.

D. Fifty percent of children with untreated hydrocephalus die before
age 3.

E. Around 20% will reach adult life.

O Answer C
= The risk of epileptic seizures ranges from 15 to 30%.

@ 14. Dandy-Walker Variant (DWV).
Characteristics, the FALSE answer is:
A. Less severe anomaly than Dandy—Walker malformation.
B. Mild vermian hypoplasia.
C. A small posterior fossa.
D. A small cystic cavity that communicates with the fourth ventricle.
E. Hydrocephalus is present (<30%) but not as commonly as in
DWM.

O Answer C
= The posterior fossa in DWYV is of normal size. It is enlarged in
DWM. Cystic cavities communicate with the fourth ventricle in both
DMW and DWV.
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© 15. Epidermoid cyst.
Clinical presentation, the FALSE answer is:
A. It compromises 0.2—1.8% of all primary intracranial lesions.
B. Less than 5% occur within the fourth ventricle.
C. Symptoms occur due to cerebellar compression.
D. Symptoms can include headaches, double vision, facial palsy, gait
ataxia, hearing impairment, trigeminal neuralgia, and facial tics.
E. Patients often present in the first decade of life.

0 Answer E
== Association in the pediatric age is very unusual. These tumors grow
very slowly by the gradual accumulation of normally dividing cells,
and often sufficient time is required to reach a size large enough to
cause clinical symptoms. Patients often present in the fourth decade of
life.

© 16. Epidermoid cyst.

Investigations, the FALSE answer is:

A. MRI shows low signal intensity on TIWI and high on T2WIL.

B. There is homogenous enhancement after gadolinium on TIWI.

C. CT shows homogeneously hypodense, circumscribed areas with
no edema, no calcification.

D. The margin of the tumor is irregular with a “flowing” pattern of
growth, no peritumoral edema and hydrocephalus.

E. There is abnormal restricted diffusion in DWI.

0 Answer B
= Epidermoid cysts do not show contrast enhancement in CT or
MRI. They appear bright as they show restricted diffusion in DWI
and thus, DWI helps differentiate them from the arachnoid cysts.

© 17.Epidermoid cyst.
Treatment, the FALSE answer is:
A. Complete total excision is always possible.
B. If the germinal capsule is adherent to the floor of the fourth
ventricle, it is not excised.
C. The remnants should be devitalized to avoid spillage of kerati-
nous material.
D. Intra-operative dispersion of cyst contents should be avoided to
reduce the risk of aseptic meningitis.
Due to slow growth rate, it takes years to recur to a significant
size.

&
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O Answer A
== Epidermoid cysts are very notorious as they grow around neurovascu-
lar tissues and sometimes are adherent to the floor of the fourth ven-
tricle. In such cases, the capsule is left untouched to avoid morbidity
and mortality. The goal here is to do the maximum safe resection.

0 18. Neurocysticercosis.

Characteristics, the FALSE answer is:

A. Should raise suspicion in certain geographic locations.

B. Often presents in multiple ventricular and parenchymal sites.

C. Cysts are mobile, tend to migrate within the ventricular system
from time to time.

D. Among the ventricles, the third ventricle is the most common site
of its occurrence.

E. Two types of cysticercosis are described-cellulosa (cyst with sco-
lex) and racemose (cyst lacks scolex).

O Answer D
== The fourth ventricle is said to be the favored site of intraventricular
neurocysticercosis, probably due to the gravitational effect that favors
the migration of the cysts from the superior cavities. It results in
entrapment of the cysts within the fourth ventricle due to the small
size of the outlet foraminae and can produce acute obstructive hydro-
cephalus and death in patients.

0 19. Neurocysticercosis.
Investigations, the FALSE answer is:
A. Immunological studies are neither sensitive nor specific.
B. Contrast-enhanced CT may not show enhancement.
C. MRI is the investigation of choice.
D. CSF flow study shows the intraluminal nature of the cyst.
E. Contrast-enhanced T1WI may not show enhancement.

O Answer E
== Contrast-enhanced CT may not show enhancement, whereas the
contrast-enhanced MRI exhibits enhancement, suggesting that MRI
is more sensitive in detecting underlying ependymitis. The 3D-CISS-
MRI sequence is used for the demonstration of an intraventricular
cysticercus cyst—the scolex, cyst wall, and cyst fluid.
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@ 1. Preoperative treatment with steroids.
All can occur. False answer is:

moO® >

Decreases vasogenic edema.

Decreases headache and neck pain.

Decreases the incidence and severity of aseptic meningitis.
Increases the incidence of posterior fossa syndrome.
Decreases nausea and vomiting allowing for better hydration
and nutrition prior to surgery.

O Answer D
= Steroids decrease the incidence of posterior fossa syndrome.

@ 2. Intraoperative monitoring of the brainstem structures at the fourth
ventricle floor.
Methods. False answer is:

>

moAw

Vital signs (HR and BP) monitoring is not a part of intraopera-
tive neurophysiological status.

Brainstem auditory-evoked potentials.

Somatosensory-evoked potentials (SSEP).

Free running electromyography.

Transcranial motor-evoked potential.

O Answer A

© 3. Intraoperative monitoring of the brainstem structures at the fourth
ventricle floor.
Methods. False answer is:

A.

B.

E.

HR and BP signal violation of sympathetic nuclei in brainstem.
BAEP signals violation of cochlear nucleus, superior olive, or
lateral lemniscus.

C. SSEP signals violation of medial lemniscus.
D.

Electromyography signals violation of VII, IX, X, and XII nuclei
and nerves.

Transcranial motor-evoked potential for corticospinal tracts and
cranial nerves.

O Answer A
== HR and BP signal violations in nucleus tractus solitaries and dorsal
motor nucleus of the vagus nerve in medulla.



151 1 2

Fourth Ventricle: Surgery

@ 4. Intraoperative monitoring of brainstem at fourth ventricle floor.

Limitations. False answer is:

A. HR and BP monitoring is the least sensitive measure of altera-
tion of brainstem function.

B. BAEP pathway may be intact despite damage to central
brainstem.

C. SSEP pathway is deep away from the floor of the fourth ventricle.

D. Electromyography might need direct stimulation of tested nerves
or nuclei for accurate mapping.

E. Transcranial motor-evoked potential can elicit fine jerks of limbs
during recording.

0 Answer A
== Heart rate and blood pressure is the most sensitive way to monitor

©->s.

brainstem functions.

Positioning during approaches to the fourth ventricle.

General consideration. False answer is:

. Can be prone, Concord prone, three-quarter (lateral oblique)
prone, or sitting positions.
Prone position is optimal for very young children.

. All positions require a certain amount of neck extension.

. Preexisting neck pathologies should be excluded, e.g., craniocer-
vical instability.

E. Head should be translated posteriorly then flexed as much as

possible.

>
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0 Answer C
== Certain amount of neck flexion is needed to allow visualization of the

© .

rostral part of the fourth ventricle by the surgical microscope and to
open up the space between the foramen magnum and the arch of C1.

Mayfield head fixation for approaches to the fourth ventricle.
General considerations. False answer is:
. Must be used with the Concord prone, three-quarter prone and
sitting positions.
Can be used for patients of all ages.
Pins are placed 2 cm above the ear in the unshaven scalp.
. Pins placement should avoid the squamous temporal bone and
shunt tubing if present.
Skull penetration by pins can produce depressed fracture, extra-
dural hematoma, or postoperative abscess.

ognw= >

m



12

152

W. 0. Hamouda et al.

O Answer B
== Head fixation pins should not be used for patients below the age of

(7 2

2 years.

Prone position for approaching the fourth ventricle.

Advantages. False answer is:

A. Anatomical orientation is in midline and unrotated.

B. Allow two surgeons to operate together one on each side of the
head.

C. Avoid usage of fixation pins in very young children by using pad-
ded horseshoe.

D. Excellent visualization of the upper part of the fourth ventricle.

E. Avoid complications of sitting position, e.g., air embolism.

O Answer D
= Visualization of pathologies high in the fourth ventricle in prone posi-

© s

tion is not readily feasible, can be further limited by inadequate neck
flexion, and might require a midline vermian incision.

Prone position for approaching the fourth ventricle.

Disadvantages. False answer is:

A. Venous congestion which leads to more bleeding and facial soft

tissues swelling.

B. Central retinal artery or vein thrombosis from pressure on the
eyes.

. Slippage of the endotracheal tube by drooling saliva.

. The posterior fossa contents sink inward.
Constantly requires supporting upper cerebellar hemisphere to
maintain exposure.

mg o

O Answer E

In prone position, both cerebellar hemispheres are on the same level
on each side of the midline and require minimal retraction to expose
the fourth ventricle. On the contrary, supporting the upper cerebellar
hemisphere is mandatory in the lateral park bench or three-quarter
prone positions.

. Prone position for approaching the fourth ventricle.

Precautions. False answer is:

A. Neck is placed in a neutral position.

B. Chin and chest should be at least two fingers apart to avoid jugu-
lar veins compression.
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C. Table is positioned so that the head is above the heart to improve
venous congestion.

D. Shoulders can be gently pulled toward feet with adhesive tape to
stretch nape skin.

E. Strap under the buttocks to prevent patient sliding in anti-
Trendelenburg position.

o Answer A
== The neck is placed in the “military tuck position” with moderate flex-
ion of the upper cervical spine (to open up the space between the fora-
men magnum and the arch of Cl) and mild extension of the lower

cervical spine (to bring the occiput at level parallel with the patient’s
back).

o 10. Sitting position for approaching the fourth ventricle.
Complications. False answer is:
A. Cardiovascular instability and hypotension.
B. Air embolism.
C. Subdural hematoma.
D. Median nerve neuropathy.
E. Tension pneumocephalus.

o Answer D
== Median nerve neuropathy is not a reported complication of the sitting
position. However, cervical myelopathy from neck elevation and flex-
ion can occur. Also, sciatic nerve palsy from prolonged sitting with
extended knees might occur.

o 11. Sitting position when approaching the fourth ventricle.

Precautions. False answer is:

A. Exclusion of right to left shunt through a patent foramen ovale.

B. Patient is elevated rapidly into sitting position for effective reduc-
tion of ICP.

C. VP shunt should be occluded if possible, prior to positioning.

D. CSF loss from supratentorial ventricles after a fourth ventricle
lesion excision should be allowed slowly.

E. Vaseline gauze or ointment should be applied at Mayfield pins
site.

o Answer B
= The patient is elevated slowly into the sitting position to avoid sudden

orthostatic hypotension in absence of muscle tone under the effect of
muscle relaxants.
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== VP shunt better to be occluded if possible, prior to attempting an
operation in the sitting position to reduce the risk of developing sub-
dural hematoma.

== Vaseline gauze or ointment should be applied at the pins site during
applying the head holder to minimize entry of air through penetrated
scalp or skull or dural venous channels.

o 12. Midline suboccipital approach.
Skin incision and suboccipital muscles dissection. False answer is:

A.
B.
C

D.

E.

Incision usually extends in midline from 3 cm above the inion to
C3 spinous process.

Injury to vertebral artery should be avoided during undermining
the skin flaps.

. Fascia and underlying muscles are incised in Y-shape to facilitate

later closure.

Inferior vertical limb of the Y passes through the avascular liga-
mentum nuchae.

Superior oblique limbs of the Y extend laterally till close to the
mastoid processes.

o Answer B

= Injury to the occipital artery and greater occipital nerve should be
avoided whenever possible during undermining the skin flaps superfi-
cial to the fascia on both sides at the rostral half of the incision, as
they traverse the fascia at a point 1-2 cm inferior to the superior
nuchal line and 3-4 cm lateral to the midline (nerve medial to the
artery) to supply the scalp at the back of the head.

© 13

Midline suboccipital approach.
Suboccipital craniotomy. The false answer is:

A.

B.

C
D.

t

In children, dura is not adherent to skull, so it is safe to drill
close or above the sinuses.

Superior and lateral limits of craniotomy are transverse and
sigmoid sinuses, respectively.

. Inferior limit of craniotomy includes the posterior edge of the

foramen magnum.

The midline keel can be easily removed by simply pulling it using
a bone nibbler.

All exposed bone edges should be waxed to avoid air embolism.
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0 Answer D

== The midline keel can be very deep and extreme caution must be exer-
cised during stripping the dura off the midline keel using a Penfield,
especially near the occipital sinus in the midline and the annular sinus
near the foramen magnum to avoid sinuses tears and profuse bleeding.

== [nferior limit of craniotomy should include the posterior edge of the
foramen magnum as far laterally as the occipital condyles to allow
exposure of the tonsils.

0 14. Midline suboccipital approach.

Exposing C1 posterior arch. False answer is:

A. Start on the inferior aspect since the vertebral artery lies on its
superior aspect.

B. Monopolar cautery usage to expose the C1 arch might injure an
aberrant vertebral artery.

C. CI posterior arch can be bifid in infants and young children.

D. Vertebral artery is found about 25-30 mm of midline on upper
aspect of Clarch.

E. Itis safer to always keep contact of the periosteal elevator with
the underlying bone.

0 Answer D
== The vertebral artery lies an average of 15 mm from the midline on the
upper aspect of C1 posterior arch.

0 15. Midline suboccipital approach.

Upper cervical laminectomy. False answer is:

A. CI laminectomy is needed in certain situations.

B. Children might use soft cervical collar for 8 weeks until paraspi-
nal muscles reattach.

C. Laminectomies can be performed safely till C4 in pediatrics.

D. For tumors, it is only necessary to remove single level below cau-
dal aspect of tumor.

E. Children do cervical X-rays every few months for few years to
check spinal deformities.

0 Answer C
== Extending laminectomies below C2 in young children increase the risk
of swan neck deformity.
== CI laminectomy is needed in for lesions that extend beneath the fora-
men magnum, in cases associated with tonsillar descend or to permit
the surgeon to angle the instruments upward.
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0 16. Midline suboccipital approach.
Dural opening. False answer is:

A. The occipital and annular sinuses are relatively large under the
age of 2 years.

B. Y-shaped incision is usually used to allow wide visualization and
extension if necessary.

C. Bleeding from occipital or annular sinuses is controlled with clips
or sutures.

D. Vertical limb extends downward to foramen magnum below the
falx cerebelli.

E. The next step after opening of the dura is direct debulking of the
tumor.

O Answer E

== Once dura is opened, arachnoid over the cisterna magna is opened
next to allow CSF drainage and brain relaxation before any attempts
for tumor excision.

0 17. Midline suboccipital approach.
Dural closure. False answer is:

A. Valsalva maneuver can identify potentially unsecured sources of
venous bleeding.

B. If dura is not closed watertight, there is high risk of pseudo-
meningocele.

C. If dura is not closed watertight, there is low risk of developing
post-op hydrocephalus.

D. Bovine pericardium or human allograft dura may produce post-
op aseptic meningitis.

E. Shrunken dural defect usually occurs after bipolar obliteration of
sinuses.

O Answer C

== On the contrary, there is increased risk of developing hydrocephalus
from arachnoid adhesions produced by blood trickling intradurally
from the suboccipital muscles if the dura is not closed watertight.

0 18. Midline suboccipital approach to fourth ventricle tumors.
Telovelar approach. False answer is:

A.

B.

Tonsils freed before its elevation from adhesions to overlying
dura and cisterna magna.

PICA caudal loops should be identified early being tethered to
medial walls of tonsils.
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C. Tonsils and, uvula elevated, and separated to expose PICA in
ipsilateral cerebello-medullary fissure.

D. Exposed tela choroidea is incised to level of the inferior medul-
lary velum and opex.

E. All PICA branches met during incising the tela choroidea can be
coagulated.

o Answer E
== Only the choroidal branches of the PICA can be coagulated with pres-
ervation of the branches supplying the neuraxis.

o 19. Midline suboccipital approach to fourth ventricle tumors.

Tumor exposure nuances. False answer is:

A. Cottonoid patties are not used as tool to dissect tumor from floor
of fourth ventricle.

B. Tela choroidea and inferior medullary velum are opened to
expose caudal fourth ventricle.

C. Retracting or incising caudal vermis can provide exposure to
rostral fourth ventricle.

D. Lesions in lateral roof or lateral recess may require the removal
of the ipsilateral tonsil.

E. Tumor extending through foramina of Luschka is difficult to ac-
cess.

o Answer E

= The portion of the tumor extending extra ventricularly through the
foramen of Luschka in the cerebello-pontine cisterns can be
approached either by retracting the ipsilateral tonsil and cerebellar
hemisphere superomedially or by performing a secondary retromas-
toid approach.

== Lesions in lateral roof or lateral recess may require the removal of the
ipsilateral tonsil (by dividing its pedicle attached to the biventral lob-
ule) which may be further augmented by resecting part of the ipsilat-
eral cerebellar hemisphere.

o 20. Preoperative hydrocephalus to fourth ventricle tumors.
False answer is:
A. One of the most significant causes of mortality associated with
fourth ventricular tumors.
B. Papilledema is constant finding with preoperative hydrocephalus
especially in children.
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C.

Increases perioperative morbidity 2ry to malnutrition from re-
peated vomiting.

D. Preoperative high dose steroids can produce improvement in

E.

hydrocephalus.
Can be managed temporarily with EVD.

o Answer B
= Papilledema 2ry to increased ICP is not a constant finding in pediat-
rics due to the underdeveloped subarachnoid spaces surrounding the
optic nerves.

@ 21. Preoperative shunting to fourth ventricle tumors.
False answer is:

mo awp

. All resulted in extraneural peritoneal metastasis.

Used to treat preoperative hydrocephalus.

. Expected to prevent postoperative pseudomeningocele, CSF leak,

and meningitis.

. Associated with increased incidence of subdural hematoma.

May cause upward transtentorial brainstem herniation and com-
pression.

o Answer A
== The topic is still controversial. The shunt-induced metastasis is rare.
Metastasis related to malignant fourth ventricular tumors has the
same incidence as in patients without VP shunts in several studies.

@ 22.EVD to fourth ventricle tumors.
False answer is:

A.

B.

C.

D.
E.

Placed preoperatively if there is disturbed conscious level 2ry to
hydrocephalus.

Allows for controlled CSF drainage preoperatively to prevent
upward herniation.

Used postoperatively to clear debris, blood, and air within
ventricles.

Has no effect on the incidence of postoperative shunting.
Infection rate may be as high as 10%.

o Answer D
== Statistically, EVD placement reduces the necessity to place permanent
shunts postoperatively.



159 1 2

Fourth Ventricle: Surgery

@ 23.Shunt dependence in fourth ventricle tumors.

False answer is:

A. 50% of patients with fourth ventricular tumors require perma-
nent shunting.

B. Risk factors include younger age, larger pre-op ventricle size, and
extensive tumors.

C. Permanent hydrocephalus is related to slow-growing tumors.

D. Add the risks of VP shunt placement to the tumor-specific mor-
bidities.

E. Perioperative placement of temporary EVD reduce postoperative
shunt dependence.

0 Answer A
= Only 10-15% of patients end up with permanent shunts.
== Permanent hydrocephalus is related to slow-growing tumors such as
astrocytoma since more acute tumors rapidly distend the ventricles
over a short period of time not allowing outlet adhesions to form.

© 24.Pneumocephalus.

False answer is:

A. More common with sitting position than with prone one.

B. Mild and moderate pneumocephalus requires no specific man-
agement.

C. More common when patients have preoperative hydrocephalus.

D. Frequently results from overzealous intraoperative drainage of
CSF.

E. Intraventricular air may cause VP shunt malfunction due to
airlock.

0 Answer B
== Mild or moderate pneumocephalus can turn to the symptomatic ten-
sion type. The conservative treatment involves placing the patient in
the Fowler position of 30°, 100% O, by fitting mask, avoiding Valsalva
maneuver (coughing and sneezing), administering pain medications to
prevent straining and antipyretic medications to prevent hyperther-
mia. Success rate in achieving resorption is about 80-85%.

0 25. Tension pneumocephalus.
False answer is:
A. If recognized intraoperatively, patient placed in Trendelenburg
position and, operative bed irrigated to replace trapped air.
B. Nitrous oxide as an anesthetic agent might contribute to tension
pneumocephalus.
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C.

If symptomatic postoperatively, treated with small frontal burr
hole in supine position.

D. The “Mount Fuji” sign is pathognomonic for symptomatic

E.

tension pneumocephalus.
It is a neurosurgical emergency.

o Answer D
= The “Mount Fuji” sign can be found even in patients with trauma.

o 26. Postoperative suboccipital pseudomeningocele.
False answer is:

moOwp

. Incidence 10-15% after posterior fossa surgery.

Solely attributed to postoperative seroma collection.
More common in children.

. Can respond well to serial lumbar punctures.

Can put the incision closure under tension and eventually pro-
duce CSF leak.

o Answer B
== May represent also a manifestation of hydrocephalus and may require
a CSF diversion procedure.

o 27. Aseptic meningitis.
Incidence. False answer is:

A.

B.

C.

D.
E.

Also called posterior fossa fever.

More common after infratentorial surgeries than supratentorial
ones.

More with epidermoids or dermoids that rupture intra-
operatively.

Less likely occurs after resection of astrocytoma or MB.

It occurs more commonly in adults.

o Answer E
== More common in pediatric patients.

o 28. Aseptic meningitis.
Management. False answer is:

A.

B.

C.

Often self-limiting but occasionally runs a protracted course.
Present 3—6 days after surgery with fever, headache, meningeal
signs, and irritability.

CSF analysis shows increased WBC (mainly mononuclear) and
increased proteins.
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D. Cannot be differentiated from true bacterial meningitis.
E. Resolves with steroids and serial LPs to remove inflammatory
cytokines in CSF.

o Answer D
== Can be differentiated from true bacterial meningitis by negative cul-
tures, normal CSF glucose level and the absence of progressive decline
in conscious level.

o 29. Cranial nerves palsies after fourth ventricle surgery.

False answer is:

A. VII and VI nerves are the most affected secondary to injury at
the facial colliculus area.
XII injury during fourth ventricle surgery has low morbidity.
Skew ocular deviation results from periaqueductal grey matter
injury.
. Corneal exposure from VII palsy is treated by artificial tears/tar-

sorrhaphy or permanently by XII-VII anastomosis.
E. Diplopia from VI palsy is treated by eye patch or permanently by
eye muscle surgery.

o Answer B
== XII injury while less common than facial palsy is much more serious
complication as it is usually bilateral since both hypoglossal nuclei are
close together in the median raphe. The patient suffers from swallow-
ing apraxia and continuous drooling with high risk for aspiration
especially when combined with concomitant facial palsy.

O Ow

© 30. Posterior fossa syndrome.

Incidence. False answer is:

A. Also called posterior fossa mutism, cerebellar mutism, or split
vermis syndrome.

B. Occurs almost exclusively in children.

C. Seen in 15% of intraventricular approaches to lesions near the
brainstem.

D. Rarely described with supracerebellar infratentorial approach
to pineal region and retromastoid approach to side or front of
brainstem.

E. Functional prognosis correlates with the resected tumor size.

o Answer E
== Functional prognosis correlates with initial severity of symptoms as
well as the duration of symptoms after surgery.
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@ 31.Posterior fossa syndrome.

Clinical picture. False answer is:
. Motor deficits in the form of hemiparesis and dependent gait.
Mutism with reduction and abnormality in speech production.
Behavioral symptoms as withdrawal and internalizing regressive
personality.
. Emotional lability as dysphoria, tearfulness, and apathy.
Supranuclear cranial nerves palsies with orofacial apraxia, dysar-
thria, and dysphagia.

mo Owp

O Answer A
== There are no actual true motor deficits but rather cerebellar ataxia and
hypotonia.

© 32. Posterior fossa syndrome.

Pathogenesis. False answer is:

A. Delayed onset of mutism occurring 3—-6 days postoperatively.

B. Most patients have some improvement over 3—6 months.

C. Risk factors include vermian incision, large tumors, and preop-
erative hydrocephalus.

D. Suggested that edema from operative manipulation may play a
role.

E. Structures related are vermis, dentate nuclei, and dentato-thala-
mo-cortical pathways.

O Answer C

== Risk factors include MB tumors, tumors invading brainstem, and
tumors arising from vermis. Other studied factors like vermian inci-
sion during surgery, large size tumor, and pre-op hydrocephalus was
not constantly proven.

== Because of the delay in onset, it is suggested that edema from opera-
tive manipulation may play a role, for example, through transmission
of retractor pressure from the medial cerebellum through fiber path-
ways along the middle and superior cerebellar peduncles into the
upper pons and midbrain.

@ 33. Seizures with fourth ventricles tumors.
Perioperative risk factors. False answer is:
A. Slowly growing tumors.
B. Presence of ventricular drainage or shunting.
C. Subdural hematoma development.
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D. Meningitis.
E. Hydrocephalus.

o Answer A
== Faster growing fourth ventricle tumors are associated with increased

risk of symptomatic seizures.

o 34. Cerebellar peduncles injury.

False answer is:

A. Middle CP is the most susceptible to injury during surgery.

B. Injury to superior CP produces ipsilateral ataxia and intention
tremor.

C. Injury to middle CP causes ataxia and dysmetria.

D. Injury to inferior CP produces dysequilibrium, truncal ataxia,
staggering gait, and oscillation of head and trunk on assuming
erect position.

E. Injury to inferior CP does not produce ataxia of voluntary move-
ment of the extremities (intension tremors).

o Answer A
== Since the superior and inferior cerebellar peduncles make up the lat-

eral walls of the superior roof of the fourth ventricle, they are more
susceptible to damage during intraventricular procedures than the
middle peduncle.

o 35. Cerebellar dentate nucleus injury.

False answer is:

A. Lead to ipsilateral limb ataxia, dysmetria, dysdiadochokinesia,
and hypotonia.

B. Located at superolateral margin of fourth ventricle roof adjacent
to upper pole of tonsil.

C. Most patients have poor recovery after dentate injury.

D. More vulnerable during dissection of hemispheric rather than
ventricular tumors.

E. Injury of superior cerebellar peduncle produces similar symp-
toms.

o Answer C
== Unless the dentate is completely damaged, most patients recover well

within a few months with only minor residual intention tremor that
does not interfere with motor development.
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0 36. Acute urinary retention after fourth ventricle surgery.
False answer is:

. An uncommon complication which is usually reversable.
Respond well to pharmacological therapy.
From injury to pontine micturition center near striae medullaris.
. Pontine micturition center integrates cortical motor outputs with

sacral sensory inputs that appraise bladder filling status.
E. Pontine micturition center injury interferes with the ability to

initiate voiding in spite of a full bladder.

COwp

O Answer B
== The acute urinary retention due to Pontine micturition center injury
does not respond to detrusor augmenting agents or alpha-adrenergic
blockers but is best managed by intermittent catheterization.

0 37.Surgery for MB of the fourth ventricle.

False answer is:

A. Patties are placed early along ventricle floor to delineate brain-
stem posterior surface.

B. Trajectory should be constantly verified to prevent diving into
brainstem at an angle.

C. Anterosuperior tumor pole is better removed last at the end of
operation.

D. If tumor extends laterally through Luschka, separate retrosig-
moid approach is needed.

E. At the end of surgery, caudal aqueduct opening should be patent
with CSF egressing out of it.

12 O Answer D

= [f a small part of tumor extends laterally through the foramen of
Luschka, it can be aspirated under direct vision from the ventricular
side since the tumor is not adherent to the ependyma.

== The anterosuperior tumor pole covering caudal opening of the aque-
duct is better kept until the end of the operation so that no blood from
the dissection will enter the lateral or third ventricles.

0 38. Surgery for MB of the fourth ventricle.
False answer is:
A. Often immediately visible after the dural opening.
B. The tumor is usually purple-grey, friable, relatively sackable, and
quite vascular.
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C. Desmoplastic tumors cannot be aspirated, being firmer and more
fibrous so use Cavitron ultrasonic surgical aspirator.

D. The tumor is tightly adherent to the brainstem.

E. Most tumors are attached at the level of middle CP at the lateral
recess but rarely midline.

o Answer D
== The tumor is rarely adherent or invasive into the brainstem.

o 39. Surgery for MB of the fourth ventricle.
Negative prognostic factors. False answer is:
A. Larger preoperative tumor size.
B. Brainstem invasiveness.
C. Neuraxis dissemination at diagnosis.
D. Older age of the patient.
E. Larger postoperative residual tumor.

o Answer D
== Children younger than 4 years have worse prognosis than older
patients.

o 40. Surgery for ependymoma of the fourth ventricle.

False answer is:

A. Origin is middle to lower fourth ventricle or at junction of infe-
rior velum with Luschka.

B. The tumor is usually firm and extensively attached to surround-
ing structures.

C. Insinuate into spaces within and about fourth ventricle.

D. 1-mm thick carpet of tumor is left attached to the floor of fourth
ventricle.

E. If extending through foramen of Luschka, ipsilateral tonsil is
elevated to expose tumor in cerebello-medullary cistern.

o Answer B
= Ependymoma is quite soft and does not invade the pia of surrounding
cerebellum or spinal cord and does not invade deep in brainstem at
points of attachment caudal to the stria medullaris.

o 41. Surgery for ependymoma of the fourth ventricle.
Positive prognostic factors. False answer is:
A. Smaller postoperative residual tumor.
B. Female patient.
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C. Laterally originating ependymoma.
D. No neuraxis dissemination.
E. Non-anaplastic tumors.

o Answer C
== Midline tumor originating from the floor of the fourth ventricle have
better prognosis than laterally originating tumors arising near
Luschka.

o 42. Surgery of exophytic cervicomedullary brainstem gliomas.
False answer is:
A. Rarely extend above the pontomedullary junction.
B. Gross total excision can be easily achieved especially for medul-
lary part of the tumor.
C. Postoperatively, most feared complication is respiratory difficul-
ties.
D. Myelotomy is made in the middle of tumor as determined by
intra-op ultrasound.
E. Any deviation in HR or BP might indicate manipulation near-
critical medullary centers.

o Answer B
== Generally, the tumor should be carefully removed from the inside out.
Resection till the tumor-brain interface is achievable in pontine or cer-
vical lesions, but it is advised to stop after removing only 70-80% of
medullary lesions to avoid violating normal medullary structures
which might yield disastrous morbidities.

o 43. Surgery for choroid plexus papilloma of the fourth ventricle.

False answer is:

A. More common in adults.

B. Pre-op angiography study (CTA or MRA) is essential to plan
early devascularization.

C. PICA for tumors within cavity and occasionally AICA for tu-
mors in lateral recess.

D. Gross total excision is possible as tumor typically does not invade
cerebellum or floor.

E. Avulsion of the tumor from its pedicle can provide fast excision
with minimal bleeding.

o Answer E
== Draining veins may be arterialized due to intratumoral shunting pro-
ducing significant hemorrhage if torn.
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0 44, Surgery for choroid plexus carcinoma of the fourth ventricle.
False answer is:
. Occasionally involve the fourth ventricle.
Often occur during the first few days of life.
Degree of resection does not affect prognosis.
. Shows wide CSF and neuraxis dissemination at or shortly after
presentation.
E. Less homogeneous on neuroimaging than choroid papilloma due
to necrosis, intratumoral hemorrhage, and cysts.

0 Answer C
= Although generally choroid plexus carcinoma carries grave prognosis,
S-year survival rate after gross total resection is 86% in comparison to
only 26% after partial resection.

OO

0 45. Surgery for dermoid cyst of the fourth ventricle.

False answer is:

A. Dermal sinus is excised only if neuraxis connection is confirmed
by radio imaging.

B. Total excision should be targeted since subtotal resection usually
leads to recurrence.

C. Capsule violation spills cyst contents leading to severe chemical
meningitis.

D. If rupture occurs, intra-op local steroid irrigation, and post-op
systemic steroids are used.

E. If densely adherent to critical structures, bipolar coagulation of
remnant capsule minimize recurrence.

0 Answer A
= [f a dermal sinus tract is present, it must be explored even if imaging
does not indicate any abnormality.
= Absence of bony defect on exploration excludes possibility of intra-
cranial extension.
== An elliptical incision is made around the opening of the dermal sinus
tract and the tract is then removed en block.

0 46. Surgery of hemangioblastoma of the fourth ventricle.
False answer is:
A. In cystic tumors, cyst is fenestrated early to provide space for
excising mural nodule.
B. Cyst wall is made up of compressed gliotic cerebellum rather
than true tumor tissue.
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C. Preoperative radiological studies of the arterial supply are
imperative to identify feeders.

. Solid tumors can be removed in a piece meal fashion.
Micro-Doppler evaluation of draining veins gives information
about the amount of residual arterial supply and the progress in
devascularization.

= o

o Answer D
= A very difficult-to-control hemorrhage is expected if a solid tumor is
penetrated before complete devascularization.
= These lesions must be deprived circumferentially from their arterial
supply before interrupting their draining veins, and then removed in
one piece.

© 47.Removal of tumors adherent to the floor of fourth ventricle.

False answer is:

A. Total resection should not be attempted due to the risk of per-
manent cranial nerve deficits.

B. Areas of adhesion are disconnected from main tumor bulk using
bipolar.

C. Later, the residual tumor tissue can be carefully thinned out by
microsuction or Cavitron ultrasonic surgical aspirator.

D. Alternatively, sharp shaving of the residual tissue along with a
superficial layer from the fourth ventricular floor can be attempt-
ed to attain gross total resection.

E. The thin remaining lining can be coagulated with low bipolar to
reduce its viability.

12 o Answer D
== Sharp shaving of the residual tissue along with a superficial layer from
the fourth ventricular floor should not be attempted to attain gross
total resection. This is because the fourth ventricular floor contains
critical brainstem structures that can affect the outcome if violated.
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B.
C.
D.

E.

. Hydrocephalus, the FALSE is:
A.

Consists of pathological CSF accumulation in the ventricular
system of the brain.

CSF overproduction is a rare etiological factor.

Infection is the most common etiological factor for non-obstruc-
tive hydrocephalus.

Non-obstructive hydrocephalus is mainly due to defective CSF
overproduction.

Constitutional ventriculomegaly does not need any treatment.

O Answer D

== Non-obstructive hydrocephalus is due to defected CSF reabsorption
from the arachnoid granulations.

(7 R

Clinical manifestations of hydrocephalus, the FALSE answer is:

moawp

. Slowly progressive hydrocephalus in adults can be asymptomatic.

Chronic papilledema can cause blindness.
Can include all the symptoms of increased ICP.

. Acute hydrocephalus can lead to brain herniation.

Parinaud syndrome is a feature of well-tolerated chronic hydro-
cephalus.

O Answer E

== Parinaud syndrome can develop at severe untreated cases of hydro-
cephalus.

(7 3

Clinical manifestations of hydrocephalus in young children, the FALSE
answer is:

A.

monw

Occipito-frontal circumference should be part of the routine
follow-up of all children.

Increased ICP can cause enlargement of scalp veins.

Tendon reflexes are always normal.

. “Setting sun” sign is characteristic.

Macewen’s sign is positive.

O Answer C
== Patient can have hyperreflexia.

0 4. Hydrocephalus and imaging, the FALSE answer is:

A.

B.

The ratio of frontal horns width divided by internal diameter
should normally be less than 40%.
The third ventricle is slit shape in normal individual.



171 1 3

CSF and Hydrocephalus

C. Evans ratio >0.3 is diagnostic for ventriculomegaly.

D. Erosions of sella turcica can be a feature of chronic
hydrocephalus.

E. In chronic hydrocephalus, the third ventricle is normal.

o Answer E

== In chronic hydrocephalus, the third ventricle is herniating into the sella
turcica.

o 5. Differential diagnosis of hydrocephalus, the FALSE answer is:
A. Hydrocephalus ex vacuo is due to cerebral atrophy.
B. Hydranencephaly is more often due to bilateral ICA infarcts.
C. Hydrocephalus ex vacuo does not need surgical treatment.
D. Hydranencephaly after shunting can be improved, due to re-
expansion of the brain cortex.
E. Hydrocephalus ex vacuo represents normal CSF hydrodynamics.

o Answer D

== Hydranencephaly must be differentiated from the severe hydrocepha-
lus, which can be improved after shunting, because of brain cortex
re-expansion.

o 6. Benign external hydrocephalus, the FALSE answer is:
A. There is an enlargement of the subarachnoid spaces in the first
year of life.

The head circumference can be enlarged.

. Cortical vein sign is used for differential diagnosis with subdural
hematoma.

. Brain ventricles are significantly enlarged.
Usually does not need a shunt.

o Answer D
== Brain ventricles are mildly enlarged or normal in size.

mo O

o 7. ldiopathic normal pressure hydrocephalus (NPH), the FALSE answer is:
A. Tt is the most common cause of hydrocephalus in adults.
B. “Freezing” of gait can be a clinical feature.
C. Dementia is of subcortical type.
D. On the MRI, callosal angle is <40°.
E. Sylvian fissures are dilated.

o Answer D

== On MRI, callosal angle of the patients with idiopathic NPH varies
between 40° and 90°.
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0 8. lIdiopathic NPH prognosis, the FALSE answer is:

A.
B.
C.

D.
E.

Dementia development suggests unfavorable outcome.

Cerebral atrophy suggests unfavorable outcome.

CSF outflow resistance >18 mmHg/mL per minute suggests unfa-
vorable outcome.

Multiple white matter lesions suggest unfavorable outcome.

Early diagnosis and treatment suggest favorable outcome.

O Answer C
= CSF outflow resistance >18 mmHg/mL per minute suggests favorable
outcome.

@ 9. Infratentorial tumors and hydrocephalus, the FALSE answer is:

A.

mo Ow

Infratentorial tumors often present with the clinical picture of
hydrocephalus.
Shunting before the main surgery can lead to “shunt metastasis.”

. Excessive rapid CSF drainage can lead to upward transtentorial

herniation.

. Ventriculostomy at the time of the main surgery must be avoided.

Upward transtentorial herniation can be avoided by not proceed-
ing with CSF drain before dura opening.

O Answer D
== Ventriculostomy at the time of the main surgery can be an option.

0 10. Hydrocephalus and pregnancy, the FALSE answer is:

A.

B.
C.

D.

E.

Hydrocephalus is not a contraindication for pregnancy.
Conservative treatment includes bed rest and fluids restriction.
Steroids and diuretics are absolute contraindication.

During the third trimester, ventriculo-peritoneal shunt must be
avoided.

In asymptomatic patient, vaginal delivery is preferable.

O Answer C
= Steroid and diuretics can be used in cases of severe symptoms of
increased ICP.

@ 11. The fourth ventricle, the FALSE is:

A.

B.

Tent-shaped midline cavity located between the cerebellum and
the brainstem.
It is dorsal to pons and medial to cerebellar peduncles.
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C. Itis connected through the aqueduct with the third ventricle.

D. It is connected through foramen of Magendie with cisterna
magna.

E. Most of the cranial nerves arise near its roof.

o Answer E
== Most of the cranial nerves arise near its floor. It has a roof, a floor, and
two lateral recesses.

@ 12. The fourth ventricle, the FALSE is:
A. Roof expands laterally and posteriorly just below the aqueduct.
B. At lateral recess level, it has the greatest height and width.
C. Apex of its roof is called the fastigium.
D. Inferior fastigium is thicker than superior part.
E. Superior part of fastigium is formed by neural structures.

o Answer D
== The superior part is distinctly different from the inferior part, in that
the inferior part is formed largely by thin membranous layers and the
superior part is formed by thicker neural structures.

© 13. The roof of fourth ventricle, the FALSE is:
A. Tts superior part is divided into two lateral and single median
part.
Median parts are formed by the superior medullary velum.
Lateral parts are formed by inner surface of cerebellar peduncles.
. Superior medullary velum is continuous at fastigium with infe-
rior medullary velum.
E. Caudal portion of each lateral wall is formed by superior cerebel-
lar peduncle.

oaow

o Answer E
== The rostral portion of the ventricular surface of each lateral wall is
formed by the medial surface of the superior cerebellar peduncle, and
the caudal part is formed by the inferior cerebellar peduncle.

© 14. Cerebellar peduncle and fourth ventricle; the FALSE is:
A. Middle peduncle is separated from ventricular surface by inferior
and superior peduncles.
B. Fibers of inferior peduncle line ventricular surface of superior
margin of lateral recess.
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C. Fibers of inferior cerebellar peduncle ascend in the posterolateral
midbrain.

D. Fibers of superior peduncle arise in dentate nucleus.

E. Fibers of superior peduncle form ventricular surface of superior
part of lateral wall.

o Answer C
== The fibers of the inferior cerebellar peduncle ascend in the posterolat-
eral medulla and turn posteriorly in the inferomedial part of the fiber
bundle formed by the union of the three peduncles.

o 15. Upper part of fourth ventricle’s roof, the FALSE is:

A. Cisternal surface of the roof form posterior wall of the cerebel-
lopontine fissure.

B. Cerebellomesencephalic fissure is also called as precentral cer-
ebellar fissure.

C. Lingula is a thin narrow tongue of vermis sits on surface of supe-
rior medullary velum.

D. Interpeduncular sulcus marks junction of superior and middle
cerebellar peduncles.

E. Trochlear nerves arise in cerebellomesencephalic fissure below
inferior colliculi.

o Answer A
== The cisternal (external) surface of the structures forming the superior
part of the roof and also form the anterior wall of the cerebellomes-
encephalic fissure.



") 175 1 4

Check for
updates

CSF Diversion

Laith T. Al-Ameri, Noor F. Hassan, Ali Q. Alforati,
and Mustafa A. Shamkhi

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2023
H.R. Salih et al. (eds.), Cerebral Ventricles, https://doi.org/10.1007/978-3-031-42342-0_14


https://doi.org/10.1007/978-3-031-42342-0_14
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-42342-0_14&domain=pdf

176

L. T. Al-Ameri et al.

@ 1. VP shunt complications, the FALSE answer is:

A. Shunt failure is the highest in the first 6 months following insertion.
B. Infection is the most common.
C. Pseudocyst is a late complication.
D. Subdural hematomata occur in over shunting for low pressure hy-
drocephalus.
E. Bowel perforation is a rare complication.
O Answer B

== QObstruction is the most common type of complication followed by

infection.

(7 R

Infection as a complication of VP shunt, the FALSE answer is:

A.
B.

C.
D.

E.

Reduced significantly by antibiotic-impregnated shunt catheters.
Contamination of the shunt system at the time of surgery is the main
cause.

Staphylococcus aureus is the main causative organism.

Previous infection is a risk factor.

Double gloving during surgery is associated with less infection.

O Answer C
= Staphylococcus epidermidis and coagulase negative staphylococci are

(7 3

14 O 4

the most common organisms.

ICH related to shunt surgery, the FALSE answer is:

A.
B.

8% of patients show ICH by CT scan postoperatively.
Only 2% of patients show symptomatic ICH.

C. EVD shows the lower rate of ICH.
D. Elective VP shunt placement shows the lower rate of ICH.
E. Misplaced ventricular catheter associated with higher rate ICH.

O Answer C
== EVD shows the higher rate of ICH.

Clinical predictors of VP shunt block in pediatric age group include, the
FALSE answer is:

A. Drowsiness.

B. Altered mental status.

C. Nausea and vomiting.

D. Fever.

E. Increased head circumference.
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0 Answer D

== Fever is less reported as a predictor of VP shunt block, it may suggest
an alternative diagnosis.

0 5. Regarding VP shunt obstruction, the FALSE answer is:

A. Is commonest VP shunt complication.

B. Distal catheter is the most common site.

C. High RBC in CSF shows no association to obstruction.

D. Programmable valve shows risk reduction in proximal catheter ob-
struction only.

E. Placement of proximal catheter in frontal horn is associated with
lower malfunction rate.

0 Answer B

== Proximal catheter is the most common site for obstruction. This may
be due to proximal catheter clogged with brain parenchyma, and cho-
roid plexus that present near the foramen of Monro, this explains the
lower rate of malfunctions when placing the proximal catheter in the
anterior horn away from choroid plexus.

@ 6. Rare complications of VP shunt, the FALSE answer is:

A. Bowel perforation.

B. Calcification of shunt.

C. Distal catheter migration into scrotum.

D. Abdominal pseudocyst.

E. Proximal catheter clogged with brain parenchyma.

0 Answer E

== Obstruction is the most common complication with the proximal
catheter block being the most common site for obstruction.

0 7. The upper end ventricular shunt obstruction is high in the following

locations, the FALSE answer is:

A. Septum pellucidum.

B. Contacting the ipsilateral ventricle wall.

C. In the third ventricle.

D. Contacting the contralateral ventricular wall.
E. Superior to the foramen of Monro.

0 Answer E

= Locations of ventricular catheter tip superior to the foramen of
Monro and at the body of lateral ventricle are associated with very
low incidence of shunt malfunctions.
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@ 8. Over-drainage in VP shunt, the FALSE answer is:
A. Subdural hematoma is a complication.
B. Acute over-drainage increases the risk of slit ventricle syndrome.
C. May be related to a distal catheter siphoning effect.
D. Antisiphon valve device may reduce over-drainage complication.
E. Lumbo-peritoneal shunt shows reduction of failure rate in patient
with slit ventricle syndrome.

O Answer B
== [t is chronic over-drainage rather than acute that is thought to be a
cause of slit ventricle syndrome.

@ 9. Factors thatadversely impact the shunt survival time, the FALSE answer is:
A. Patients with previous external drainage system.
B. Patients undergoing surgical excision of tumor.
C. Type of hydrocephalus.
D. Hydrocephalus following cranial surgery.
E. Extreme age.

O Answer C
= The type of hydrocephalus has no adverse impact on shunt survival
time.

@ 10.Risk factors for ICH associated with EVD, the FALSE answer is:
A. Thrombocytopenia.
B. INR greater than 1.4.
C. Postoperative use of antiplatelet in first 24 h.
D. Pre-placement antithrombotic use.
E. Pediatric age group.

O Answer E
= Age greater than 50 years identified as a risk factor rather than pediat-
ric age group.

@ 11. Predictors of poor outcome for VP shunt in human immunodeficiency
14 virus, the FALSE answer is:
A. Presence of immunosuppression.
B. Cranial nerve palsies.
C. Low preoperative GCS.
D. Hypernatremia.
E. Anemia.
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0 Answer D
== Severe hyponatremia is associated with poor outcome.

@ 12. Lumbo-peritoneal shunt may be indicated in, the FALSE answer is:
A. NPH.
B. Non-communicating hydrocephalus.
C. Idiopathic intracranial hypertension.
D. Spinal CSF leaks.
E. Pseudo-meningoceles.

0 Answer B
= The lumbo-peritoneal shunt is ineffective in non-communicating
hydrocephalus management. While it is very effective in communicat-
ing type which is common following tubercular meningitis, chronic
infections, and SAH.

0 13. Common complications of lumbo-peritoneal shunt include, the FALSE
answer is:
A. Acquired Chiari malformation.
B. CSF leaks.
C. Over-drainage.
D. Infection.
E. Intracerebral hematoma.

0 Answer E
== An intracerebral hematoma is a rare complication following lumbo-
peritoneal shunt.

0 14. Risk factors for developing postoperative hydrocephalus in pediatric
age group, the FALSE answer is:
A. MB.
B. Lesions within the fourth ventricle.
C. Brain stem compression.
D. Astrocytoma.
E. Age <2 years.

@ The answer is D.
== Astrocytoma is a negative predictor for the development of hydro-
cephalus.

@ 15.ETV s indicated in, the FALSE answer is:
A. NPH.
B. Simplification of septated hydrocephalus.
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C. Colloid cyst removal.
D. Hydrocephalus secondary to pineal tumors.
E. Prematurity.

0 Answer E
== Prematurity is considered as a contraindication in ETV.

o 16. Contraindications for ETV, the FALSE answer is:
A. Previous radiotherapy.
B. Distorted ventricular anatomy.
C. Myelomeningocele.
D. IVH.
E. Meningeal infection.

0 Answer C
== Although ETV for myelomeningocele is controversial, it is not contra-
indicated.

@ 17.ETV, the FALSE answer is:

A. The confluence of thalamo-striate vein, septal vein, and choroid
plexuses is a landmark of the foramen of Monro.

B. Perforation of the third ventricular floor is performed between mam-
millary bodies and infundibular recess.

C. Fenestration should be made just posterior to the dorsum sellae.

D. Sharp perforation of the floor is preferred.

E. The Waterjet dissection technique is useful in the thick opaque floor.

0 Answer D
== Sharp perforation may lead to basilar artery injury. Blunt perforation
is preferred to avoid the risk of vascular injury.

@ 18. MB in pediatrics, the FALSE answer is:

A. Obstructive hydrocephalus is a common presenting feature.

B. Almost all patients will require permanent shunt.

C. Patients with moderate to severe preoperative hydrocephalus may
benefit from preoperative shunt.

D. Upward trans-tentorial herniation may complicate preoperative ven-
tricular drainage.

E. EVD may be used preoperatively for hydrocephalus refractory to
medical treatment.

0 Answer B
== Most patients will get their hydrocephalus resolved; a small propor-
tion will need a permanent shunt.
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0 19.NPH, predictive test for shunt responsiveness (assessment of CSF
hydrodynamics), the FALSE answer is:
A. Tap test is specific rather than sensitive.
B. Urine incontinence is the symptom most likely to respond.
C. External lumbar drainage is considered if tap test failed.
D. Lumbar CSF infusion test is used for complex NPH.
E. 10 mL/h is drained in lumbar CSF infusion test.

0 Answer B
= Among the three classic symptoms of NPH (impaired gait, urine
incontinence, and dementia); impaired gait is the first symptoms to
respond. Gait should be evaluated immediately before and 2—4 h fol-
lowing tapping.

@ 20.NPH, the FALSE answer is:
A. Is the most common type of hydrocephalus in adult.
B. Incontinence without awareness is characteristic.
C. CSF shunt is the only effective treatment.
D. Programmable shunts reduce subdural hematoma significantly.
E. Programmable shunts decrease the need for shunt revision.

0 Answer B
= In idiopathic NPH, patients are usually aware for their incontinence
and urinary urge.

@ 21.Ventriculo-atrial shunt complications, the FALSE answer is:
A. More shunt obstructions than VP shunt.
B. Excessive drainage.
C. Autoimmune glomerulonephritis.
D. Pulmonary embolism.
E. Thrombosis of the superior vena cava.

0 Answer A
== The ventriculo-atrial shunt shows similar obstruction rate of upper
catheter obstructions as VP shunt.

0 22. Temporary management of acute hydrocephalus, the FALSE answer is:
A. Extra-ventricular drainage.
B. Repeated lumbar drainage.
C. Ventriculo-gallbladder shunt.
D. Ventriculo-subgaleal shunt.
E. Ommaya reservoir insertion.
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O Answer C
== Ventriculo-gallbladder shunt is a permanent method of management
used as an alternative shunt if VP shunt is contraindicated.

@ 23. Ommaya ventricular reservoir, the FALSE answer is:
A. Used for temporary CSF tapping.
B. Catheter should be placed in third ventricle.
C. Indicated in preterm infants with IVH.
D. Low risk of reservoir infection.
E. Reduce risk of future shunt revisions.

O Answer B
== Catheter should be placed in lateral ventricle.
= Ommaya reservoir is used also for intracerebral injection such as che-
motherapeutic agent and morphine as a palliative therapy.

@ 24.Ventriculo-subgaleal shunt, the FALSE answer is:
A. Can be useful for preterm infants.
B. Incision is performed near-anterior fontanelle.
C. The distal end is between the galea and the periosteum.
D. No valve is used.
E. Is a permanent method for CSF diversion.

O Answer E
== Ventriculo-subgaleal shunt is a temporary shunt procedure for
repeated CSF tapping until the preterm infant is fit for a permanent
VP shunt.

@ 25. Ventriculo-gallbladder shunt, the FALSE answer is:

. Cholecystitis is a contraindication.

Permanent method of CSF diversion.

Bile duct diseases is a contraindication.

. Is the most common alternative to VP shunt.

Staphylococcus epidermidis is the most common bacteria found as a
complication.

SESHoN IS

O Answer D
== Ventriculo-gallbladder shunt is rarely used. Ventriculo-atrial is the
most common alternative.
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0 26.Slit ventricle syndrome complicating shunt placement, the FALSE
answer is:
A. More in the elderly population.
B. Medium pressure valve shows more over-drainage than delta valve.
C. ETV is effective in management.
D. Characterized by slow refilling of the shunt reservoir.
E. Lumbo-peritoneal shunt is effective in management.

0 Answer A
== Older patients show less incidence of slit ventricle syndrome due to
decreased brain elasticity.
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0 1. Holoproencephaly, the false answer is:

. Alobar holoproencephaly results from merger of lateral ventricles.
SHH mutation is responsible for most of the abnormalities.

It is present in 1 in 15,000 live births.

. Alcohol abuse has not been implicated as a cause.

It is present in 5% of patients with Smith-Lemli-Opitz syndrome.

O Answer D
== Alcohol abuse is thought to selectively destroy midline cells at the
early stage of development.

SESHeN IS

@ 2. Coarctation, the false answer is:

. Refers to apposition of two ventricular walls.

Focal coarctation can isolate a connatal cyst.

The incidence is less than 1%.

. It results from inflammation or gliosis.

It occurs more commonly in the occipital horn of the lateral
ventricle.

SESHeN IS

O Answer D
== Coarctation is an error of development and does not result from
inflammation nor gliosis.

@ 3. Coarctation, the false answer is:

. Often requires active treatment.

Resolves spontaneously by 2 months of age.

Connatal cysts occur anterior to the foramen of Monro.
. Can be differentiated from subependymal cysts.

Are benign lesions.

SESHoN IS

O Answer A
== Ventricular coarctation often resolves spontaneously and does not
require active treatment.

© 4. L1Syndrome, the false answer is:

. It is inherited in an autosomal dominant manner.

Bilateral absence of the pyramids on imaging is pathognomonic.
Aqueductal stenosis may be a feature.

. Patients often present with adducted thumb.

Sons are affected while daughters are carriers.

SESHoN IS
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0 Answer A
== L1 Syndrome is inherited in an X-linked manner.

0 5. X-linked hydrocephalus, radiographic features, the false answer is:

A.

B.
C.

D.

E.

Symmetric hydrocephalus with posterior horn dilation.
Large massa intermedia.

Hypoplastic cerebellar vermis.

Large quadrigeminal plate.

Rippled ventricular wall seen before VP shunt insertion.

0 Answer E
== The rippled ventricular wall follows ventricular peritoneal shunt inser-
tion and is thought to be pathognomonic for X-linked syndrome.

© .

X-linked hydrocephalus: management, the false answer is:

A.
B.
C.
D.

E.

Ventricular peritoneal shunt improves neurologic outcome.
There is no genetic therapy for LICAM.

Medical termination of pregnancy may be a consideration.
Genetic testing is indicated in suspected patients.
Management is symptomatic.

0 Answer A

== Ventricular peritoneal shunt does not improve neurologic outcome
but reduces head size and helps improve care of the baby by the
caregiver.

(? B2

Choroid plexus cysts, the false answer is:

A.
B.
C.
D.

E.

Are usually bilateral and demonstrate signal characteristics similar
to CSE.

Should be differentiated from choroidal metastasis in adults.

May be acquired or congenital.

Most are found incidentally.

Are usually benign.

0 Answer A
== Choroid plexus cysts are usually unilateral with signal different from
CSF, an incidental finding that is often linked to trisomy 18.

© s

Aqueductal stenosis, the false answer is:

A.
B.
C.

Stenosis often occurs in the caudal one-third.

The adytum narrows to a dorsally based triangle shape.

The adytum is deformed into a round opening when the fourth
ventricle is trapped.
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D. A single ependymal layer lines the lumen of the aqueduct.
E. Results in raised ICP.

0 Answer B
== The adytum in the normal aqueduct has a characteristic dorsally
based triangle that focally narrows to a funnel-like structure in stenosis.

© 9. Aqueductal stenosis, associated ventricular deformities, the false
answer is:
A. Ventricular dilation.
B. Focal enlargement of the third ventricle.
C. Ventricular diverticula.
D. Spontaneous ventriculo-cisternostomies.
E. Periventricular cysts.

0 Answer E
== Subependymal cysts occurs as a result of separation of the ependymal
from the subependymal layer.

o 10. Aqueductal stenosis, radiology features, the false answer is:
A. Enlarged inferior recess of third ventricle.
B. Abnormally thinned corpus callosum.
C. Fourth ventricle diverticulum.
D. Lateral ventricle diverticulum.
E. Ventriculomegaly in the setting of rhomboencephalosynapsis.

0 Answer C
== The diverticulum is found in the lateral ventricle.

0 11. Aqueductal stenosis, histopathologic classification, the false answer is:
. Stenosis.

Not otherwise specified.

Forking.

. Septum formation.

Gliosis.

MY 0w >

0 Answer B
== NOS does not feature in the classification of aqueductal stenosis.

o 12. Dandy Walker Malformation: Definition, the false answer is:

. It is a congenital malformation.

There is enlargement of the posterior fossa.

There is enlargement of the fourth ventricle.

. The Dandy Walker variant has a normal size posterior fossa.
It can be an acquired disorder.

monw»
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0 Answer E
= Dandy Walker Malformation and its variants are congenital malfor-
mations that the represent a continuum of developmental anomalies
that are grouped together as Dandy-Walker complex.

0 13. Dandy-Walker Malformation: Epidemiology, the false answer is:
A. It is the most common cerebellar malformation.
B. DWM is more common in males.
C. It can be inherited as an autosomal recessive trait.
D. Gestational exposure to TORCH infections is a risk factor.
E. Incidence is 1 per 25.000 live birth.

0 Answer B
= DWM is more common in female by a ratio of 3:1.

0 14. Dandy-Walker Malformation: Pathology, the false answer is:
A. Hypoplastic fourth ventricle.
B. Hypoplastic vermis.
C. Some association with FOXCI gene.
D. Atresia of the foramen of Lushka.
E. Enlarged fourth ventricle.

0 Answer A
= An enlarged fourth ventricle is the definition of DWM.

0 15. Dandy-Walker Malformation: epidemiology, the false answer is:
A. Prevalence is about 1 in every 30,000 births.
B. It can be diagnosed in adulthood.
C. Maternal use of warfarin is a risk factor.
D. It is three times more common in females.
E. There is no geographical distribution.

0 Answer B
= DWM is a congenital malformation that is present at birth, the ability
to have a fetal diagnosis allows the determination of whether the
condition is DWM or a simple hydrocephalus due to trapped fourth
ventricle.

@ 16. Dandy-Walker Malformation, Associations, the false answer is:
A. Hydrocephalus in 80-90% of patients.
B. Posterior fossa anomalies.
C. Encephalocele in 20-70% of cases.
D. PHACES syndrome.
E. Myelomeningocele.
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O Answer E
== Myelomeningocele is commonly associated with an Arnold Chiari
type II malformation, not with DWS.

0 17. Dandy-Walker Syndrome: Evaluation, the false answer is:
A. Neuropsychological tests are not required.
B. Contrast MRI is the test of choice.
C. US is a useful initial investigation.
D. Vermian abnormalities are characteristic.
E. Physical examination may reveal neurocutaneous melanosis.

O Answer A
== All patients should be assessed for their cognitive level of functioning
to direct further care. 8-10% of patients with DWM have neurocuta-
neous melanosis.

0 18. Congenital causes of hydrocephalus, the false answer is:
A. Aqueductal stenosis.
B. Type 1 Chiari malformation.
C. Dandy-Walker cyst.
D. Platybasia.
E. Germinal matrix hemorrhage.

O Answer E
= Germinal matrix hemorrhage occurs after delivery in premature
babies.

© 19.1n aqueductal stenosis, the false answer is:
A. The posterior fossa is small.
B. Hydrocephalus can be manifest in utero.
C. Bulging fontanelle is not a feature.
D. MacEwan’s crackpot sign can be elicited.
E. Setting sun eyes is a feature.

O Answer C
== Bulging fontanelle is a feature of hydrocephalus and is a prominent
feature in aqueductal stenosis.

@ 20. Arachnoid cyst, the false answer is:
A. Can cause hydrocephalus by obstruction of CSF in the third
ventricle.
B. Simple cyst that does not secrete CSF.
C. Comprise 1% of intracranial masses.
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D. Suprasellar cyst with hydrocephalus can present with macrocephaly.
E. Shunting of cyst is probably the best overall treatment.

o Answer B
== Histologically, simple cysts are lined with cells capable of secreting
CSF.

0 21. Hydranencephaly, the false answer is:
A. Is a neurulation defect.
B. Is a post neurulation defect.
C. Israrely associated with facial dysmorphism.
D. Most commonly due to bilateral ICA infarcts.
E. May mimic maximal hydrocephalus.

o Answer A
== Hydranencephaly is a post neurulation defect and thought to be due
to bilateral ICA infarcts.

0 22. Hydranencephaly differs from hydrocephalus, the false answer is:

A. Hydrocephalus may respond to shunting.

B. EEG shows no cortical activity in maximal hydrocephalus.

C. Frontal lobe and frontal horns are not visible on CT in hydranen-
cephaly.

D. Flow void in supraclinoid carotid on angiogram may be seen in
hydranencephaly.

E. Transillumination is not a useful differentiating factor.

o Answer B
== EEG is one of the best ways to differentiate the two conditions, it
shows electrical activity in hydrocephalus but not in hydranencephaly.

o 23. Holoprosencephaly, the false answer is:
A. Is caused by failure of cleavage of telencephalon.
B. Associated with trisomy 13 in 80% of cases.
C. Most children do not survive beyond infancy.
D. The risk is increased in subsequent pregnancies.
E. Facio-cerebral dysplasia is uncommon.

o Answer E
== Also called arhinencephaly due failure of cleavage of telencephalon
vesicle, the degree of craniocerebral dysplasia mirrors the severity of
the holoprosencephaly, it is a common feature.
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@ 24. Chiari 1. Investigations, the false answer is:
A. Craniocervical junction abnormalities can be seen on plain X-ray.
B. Non-contrast CT scan is a useful first investigation.
C. MRI of brain and C-Spine is the test of choice.
D. Cine MRI may demonstrate CSF blockage at the foramen magnum.
E. Myelography coupled with CT shows good reliability.

O Answer B
== CT scan is poor at evaluating the craniocervical junction due to bony
artifact, also in young children there is a need to limit radiation
exposure.

0 25. Aqueductal stenosis, etiology, the false answer is:
A. Point mutation of the Xq28 locus (LICAM gene).
B. Intrinsic pathology.
C. Unknown.
D. Use of warfarin.
E. Infection.

O Answer D
== Warfarin has been implicated in the development of Dandy-Walker
Malformation but not directly linked to aqueductal stenosis.

0 26. Dandy-Walker Malformation: Symptoms, the false answer is:
A. Seizures in 15%.
B. Cognitive impairment in 50-70%.
C. Decreased ICP because of increased posterior fossa size.
D. Impaired motor function.
E. Macrocephaly in 80%.

O Answer C
== Raised ICP is frequent as hydrocephalus is associated with the condi-
tion in 70-90% of cases.

@ 27.Chiari 1, management, the false answer is:
A. Early surgery is recommended.
B. Asymptomatic patients should be operated.
C. Cerebellar symptoms improve after surgery in 87% of patients.
D. Weakness symptoms do not respond well to surgery.
E. C1-C3 laminectomy is often required.
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0 Answer B
== Asymptomatic patients can be followed up and surgery should be
offered only when a patient develops symptoms attributable to the
malformation.

@ 28. Chiari 1, associations, the false answer is:
A. Syringomyelia in 3%.
B. Hydrocephalus in 9%.
C. Craniosynostosis.
D. Klippel-Feil syndrome.
E. Basilar invagination.

0 Answer A

== Syringomyelia is a prominent feature of Chiari 1 and is present in
30-70% of cases.

0 29. Chiari 1, epidemiology, the false answer is:
A. Females more than males.
B. Average age at presentation is fourth decade.
C. Symptoms last between 1 month and 20 years.
D. Spontaneous improvement usually occur.
E. Achondroplasia is an associated condition.

0 Answer D
== Even though natural history is still a matter of debate, patient may
remain static for years, rarely do they improve spontaneously.

@ 30. Chiari 1, Signs, the false answer is:
A. Upbeat nystagmus.
B. Foramen magnum syndrome in 22%.
C. Central cord syndrome in 65%.
D. Cerebellar signs in 11%.
E. Normal neurology in 10%.

0 Answer A
== Downbeat nystagmus is characteristic of Chiari 1, it indicates a struc-
tural lesion in the posterior fossa especially at the cervicomedullary
junction.

@ 31.Chiari 1, the false answer is:

. Itis also called primary cerebellar ectopia.
Disruption of CSF flow at the foramen magnum.
It is always a congenital lesion.

. Displacement of the medulla is unusual.
Hydrocephalus is rarely present.

monw»
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O Answer C
== Chiari 1 can be congenital or acquired, any cause of raised ICP or
lumbar decompression can precipitate a Chiari 1 malformation.

@ 32. Dandy-Walker Malformation, treatment, the false answer is:
A. Shunting of posterior fossa.
B. Concomitant shunting of lateral ventricle.
C. ETV when aqueduct is patent.
D. ETV when aqueductal stenosis.
E. Observation for asymptomatic patients.

O Answer D
== ETV is not recommended in the presence of aqueductal stenosis.

@ 33.Schizencephaly, the false answer is:
A. Unlike porencephalic cyst, it does not communicate with the
ventricle.
B. Typically, it is lined with cortical grey matter.
C. It always communicates with the ventricle.
D. Septum pellucidum is absent in 80-90% of cases.
E. Seizure is a common presenting symptom.

O Answer A
== Both porencephalic and schizencephaly may communicate with the
ventricle, schizencephaly always, porencephaly sometimes.
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@ 1. Blood-ependymal barrier, the false answer is:

A.
B.
C.
D.

E.

Escherichia coli passes by transcellular passage.

Protozoa pass by paracellular passage.

Mycobacterium tuberculosis carried within a transmigrating
leukocyte.

Blood—ependymal barrier has ependymal cells replace blood—brain
barrier (BBB) astrocyte foot processes.

The commonest CNS-invasive pathogens to cross BBB are
Mycobacterium tuberculosis.

O Answer E
== The most CNS-invasive pathogens to cross the BBB is E. coli.

© 2. Ventriculitis, the false answer is:

A.
B.
C.
D.

E.

Focal or diffuse inflammation of ependymal lining of the ventricle.
Can’t be distinguished from meningitis.

More frequently in infants who undergo delayed closure of
myelomeningocele.

One of the causes of delayed neurological deterioration after
aneurysmal SAH.

Septations develop as an early sequela of ventriculitis.

O Answer E
== Septations develop as a late sequela.

0 3. Pyogenic ventriculitis (ventriculitis secondary to meningitis), the false
answer is:

A.
B.

C.

D.

E.

More common in adults than infants.

When meningitis fails to respond to antibiotics or recurs,
ventriculitis should be considered.

Typical organisms include Gram-negative species followed by Staph.
species.

Multiloculated hydrocephalus is more common with bacterial
infections.

Risk factors include low host immunity and higher virulence
organism.

O Answer A
== More common in infants than adults.

@ 4. Inbacterial ventriculitis CSF sampling, the false answer is:

A.
B.

Pleocytosis (over 10 cells/microL).
Increase in CSF lactate.
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C. Positive culture or Gram stain.
D. Low glucose (less than 25 mg/dL).
E. Elevated protein count (greater than 50 mg/dL).

o Answer C
== Cultures may be negative following antibiotic therapy and in low
virulence organisms like Propionibacterium acnes.

o 5. Specific tests for (CSF, serum) in patient with ventriculitis, the false

answer is:

A. Elevation in CSF lactate differentiates bacteria from aseptic
meningitis.

B. CSF lactate is superior to CSF glucose, protein, and leukocyte
number.

C. CSF lactate measurement is not affected by prior treatment with
antibiotics.

D. Elevated C-reactive protein (>20 mg/L) is useful in differentiating
bacteria or viral etiology.

E. Elevated S. procalcitonin differentiates bacterial infection from those
surgeries.

o Answer C
== Antibiotics reduce the clinical value of CSF lactate measurement.

o 6. Radiological finding of ventriculitis, the false answer is:

A. Non-contrast CT scan shows hyperdense ventricular debris seen in
occipital horns.

B. Periventricular low density represents reactive edema rather than
» trans-ependymal edema related to hydrocephalus.

C. Ventricular debris on MRI is hypointense on T1 and hyperintense
on T2.

D. Restricted diffusion of ventricular debris seen on DWI/ADC.

E. Thin uniform contrast enhancement of ependymal linings may be
seen.

o Answer C
== Ventricular debris on MRI hyperintense on T1 and hypointense
on T2.

0 7. MRIfinding in ventriculitis, the false answer is:
A. DWI and FLAIR are equally and highly sensitive for detecting
debris and pus.
B. Intraventricular debris and pus are the most frequent signs.


https://radiopaedia.org/articles/transependymal-oedema?lang=us

198 M. N. Abdulgader et al.

C. Periventricular hyperintensity is second most common contrast MRI
feature.

D. Periventricular hyperintensity around ventricle horns are called
“caps and rims.”

E. Plexitis is seen as poorly defined margin and enhancing choroid
plexus.

0 Answer C
== Periventricular hyperintensity is best seen on FLAIR.

0 8. Differential diagnosis of ependymal lining enhancement, the false
answer is:
(a) G» lioblastoma multiforme.
(b) Oligodendroglioma.
(¢) » Primary CNS lymphoma.
(d) Metastasis.
(e) » Germinoma.

0 Answer B

@ 9. Device-associated CNS infections, the false answer is:

A. Two-third of healthcare-associated CNS infections are diagnosed
within 2 weeks.

B. EVD and intraparenchymal ICP monitors have similar rate of
infection.

C. Infection rates are generally similar between VP, VA, and VPL shunt.

D. Infection rates in ventricle devices is 8% in pediatric and 4—17% in
adults.

E. Spinal cord medication pump infections are uncommon and occur in
the first month.

0 Answer B
== [ntraparenchymal ICP monitors have a much lower risk of infection
due to their structure (solid probe), tip location (white matter brain
tissue), and reduced need for manipulation and handling after place-

ment.

@ 10. Post-craniotomy (without EVD or shunt) ventriculo-meningitis, the
false answer is:
A. Antibiotic prophylaxis prevents post-craniotomy meningitis.
B. Meningitis is not acquired at the time of surgery but in postoperative
period.
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C. 60-70% are caused by Gram-negative bacilli (A. baumannii
and E. coli).

D. Craniotomy is the most common surgery associated with
postoperative Gram-negative meningitis.

E. Avoid early re-interventions and CSF leak will prevent postoperative
meningitis.

o Answer A
== Antibiotic prophylaxis does not prevent post-craniotomy meningitis.

0 11.Risk factor for deep wound infections after craniotomy, the false
answer is:
A. Glasgow Coma Score of less than 10.
B. Emergency surgery.
C. CSF drainage and CSF leakage.
D. Early reoperation.
E. Shaving of the scalp limited to the incision.

o Answer E
== Total shaving of the scalp.

@ 12. Intraventricular rupture of brain abscess, the false answer is:

A. Urgent craniotomy, debridement of abscess cavity and ventricular
drainage.

B. Abrupt worsening of preexisting headache with new onset
meningismus.

C. Layering debris in lateral ventricles and enhancement of the
ependymal lining.

D. Affects 15-25% of patients with brain abscess with a mortality rate
of 35%.

E. Hydrocephalus is found in 50% of cases.

o Answer D
== [ntraventricular rupture of brain abscess affects 15-25% of patients
with brain abscess with a mortality rate of 85%.

@ 13.Risk factor of intraventricular rupture of brain abscess, the false answer is:
(a) Abscess size.
(b) Multiloculated.
(c) Decreased distance between the ventricle and the abscess.
(d) Presence of localized ventricular enhancement on CT.
(e) Deep seated.
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O Answer A
== Neither the specific infecting organism nor abscess size is associated
with intraventricular rupture of brain abscess.

0 14. Regarding shunt infection, the false answer is:

A. The shunt infection rate is 4-8%.

B. Most shunt infections occur within the first 3 months.

C. Staph. aureus causes a slow indolent shunt infection and
malfunction.

D. Bacteremia and shunt nephritis are established complications of VA
shunt.

E. Low-virulence infections may not produce symptoms other than
fever and leukocytosis.

O Answer C
= Staphylococcus epidermidis typically causes a slow indolent shunt
infection and malfunction, whereas Staphylococcus aureus usually
causes a more aggressive infection.

0 15. Laboratory study in shunt infection, the false answer is:

A. CSF Gram stain and culture is gold standard for diagnosis of shunt
infection.

B. Leukocytosis with predominance of (polymorphonuclear
neutrophils) is typical.

C. Recently IVH or craniotomy increases CSF lymphocytes.

D. Staph. aureus decreases polymorphonuclear neutrophils and
increases eosinophils.

E. Initial polymorphonuclear neutrophils predominance with later peak
of lymphocytes.

O Answer D
= P acnes decreases polymorphonuclear neutrophils and increases
eosinophils.

0 16.Regarding the medical management of shunt infection, the false
answer is:
A. Initial empirical therapy includes vancomycin and ceftazidime.
B. The length of antibiotic use ranges from 10 to 14 days.
C. Propionibacterium spp. is treated with ampicillin or vancomycin.
D. Fungal shunt infection requires shunt removal and systemic
amphotericin B.
Intravenous Garamycin can eliminate the biofilms of methicillin-
resistant Staphylococcus epidermidis and methicillin-resistant
Staphylococcus aureus (MRSA).

o



201 1 6

Cerebral Ventricle: Infection

0 Answer E
== [.V. Linezolid eliminates the biofilms of methicillin-resistant Staphylo-
coccus epidermidis and MRSA.

@ 17.Surgical treatment of shunt infection, the false answer is:

A. Medical management with antibiotics alone carries a high failure
rate.

B. Externalization of distal catheter and treatment with antibiotics
employed in patients with abdominal symptoms.

C. Complete removal of shunt and placement of EVD with antibiotic
treatment is favored.

D. Lumbar punctures or fontanelle taps can be performed for premature
infants.

E. Using the same entry site of previously infected shunt increases the
risk of reinfection.

0 Answer E
== Reusing the same entry site as the previously infected shunt catheter
carries the same risk of reinfection of the shunt as did switching to a
new entry site.

@ 18. Catheter-related ventriculitis, the false answer is:

A. Associated with significant morbidity and mortality, especially with
Gram-negative bacteria.

B. Staph. epidermidis is the most common organism isolated 50-60%.

C. The use of antibiotic targeting Gram-positive bacteria is a risk factor
for the rise in Gram-negative bacteria.

D. Following head trauma, Staphylococcus aureus is the most common
pathogen.

E. The incidence of catheter-related ventriculitis is 3—18%.

0 Answer D
= Following head trauma, Streptococcus pneumoniae and Gram-nega-
tive rods are the most common pathogens.

@ 19.Risk factors for catheter-related ventriculitis, the false answer is:
A. CSF leak.
B. Neurosurgical operations.
C. Frequent manipulation of the EVD system.
D. Age.
E. SAH.
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O Answer D
= Age, gender, or race aren’t risk factors.

@ 20.EVD-related ventriculo-meningitis, the false answer is:

A. Defined by a positive CSF culture with abnormal CSF findings or
appropriate clinical signs and symptoms.

B. EVD contamination is positive CSF culture with abnormal CSF
findings and lack of clinical signs other than fever.

C. Infection of skin and soft tissues at site of insertion is the most
frequent complication.

D. Most common isolated Gram-negative species are enterobacteriaceae
and pseudomonas.

E. Candida ventriculitis has increased due to broad spectrum
antimicrobial therapy and compromised immune status.

O Answer B
== EVD catheter contamination is defined as positive CSF culture in the
absence of abnormal CSF findings and lack of clinical signs other
than fever.

@ 21.Risk factor for EVD-related ventriculo-meningitis, the false answer is:
A. EVD manipulation (e.g. CSF sampling, irrigation).
B. IVH.
C. EVD duration >11 days.
D. Surgical technique.
E. Drainage system leaks and disconnections.

O Answer E

© 22. Management of EVD-related ventriculitis, the false answer is:

A. Antimicrobial therapy is continued for 10 to 14 days.

B. Initial therapy is an anti-staphylococcal agent with good CSF
penetration.

C. For MRSA, doxycycline is highly recommended.

D. Pseudomonas and Acinetobacter are treated with cephalosporin or
meropenem.

E. For fungal infections voriconazole, besides amphotericin B is a good
option.

16 0 Answer C
== For methicillin susceptible, therapy can be changed to flucloxacillin.
For (MRSA or methicillin-resistant Staphylococcus epidermidis) van-
comycin is highly recommended.
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@ 23. Posttraumatic meningitis and ventriculitis, the false answer is:

A. The infection develops shortly after the injury or occurs months to
years later.

B. The most common cause of recurrent meningitis in children.

C. The most common site for dural fistula is in the anterior cranial
fossa.

D. Surgery indicated when develop meningitis with persistent
rhinorrhea.

E. CSF rhinorrhea is distinguished from nasal secretions by
Beta2-transferrin.

0 Answer B
== Traumatic head injury is the most common cause of recurrent menin-
gitis in the adult while congenital fistulous connections are the most
common causes in children.

@ 24.Intraventricular antibiotics, the false is:
A. Gentamycin 1-8 mg/day.
B. Teicoplanin 5-40 mg/day.
C. Vancomycin 5-20 mg/day.
D. Ceftazidime 5-20 mg/day.
E. Colistin 10 mg/day.

0 Answer D
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@ 1. Arterial relation to the ventricles, the FALSE answer is:

A. The ICA bifurcates below the frontal horn.

B. The apex of the basilar artery is situated between the temporal horns.

C. The anterior cerebral artery passes around the anterior wall of the
third ventricle.

D. The posterior cerebral arteries pass below the temporal horns and
atria.

E. The middle cerebral arteries pass below the frontal horns.

O Answer D
== The posterior cerebral arteries pass medial to the temporal horns and
atria and give rise to the posterior choroidal arteries, which pass
through the choroidal fissure to supply the choroid plexus in the tem-
poral horns, atria, and bodies.

© 2. Arterial relation to the ventricles, the FALSE answer is:

A. All components of the circle of Willis are located below the frontal
and body of the lateral ventricle.

B. The basilar artery apex locates below the floor of the third ventricle.

C. The anterior cerebral artery passes around the floor and anterior wall
of the frontal horns.

D. The anterior cerebral artery sends branches into the floor of the
lateral ventricle.

E. Posterior cerebral artery supplies atria and temporal horn choroid
plexus.

O Answer D
== Both the anterior and posterior cerebral arteries send branches into
the roof. The middle cerebral arteries pass below the frontal horns to
reach the sylvian fissures and then course over the insulae, where they
are lateral to the bodies of the lateral ventricle.

@ 3. The choroidal arteries, the FALSE answer is:
A. They supply the choroid plexus of the lateral and third ventricles.
B. They arise from the internal carotid and posterior cerebral arteries.
C. They arise in the basal cisterns.
D. They reach the choroid plexus by passing through the choroidal fis-
sures.
E. They have no supply to neural structures.

O Answer E
== Each of the choroidal arteries gives off branches to the neural struc-
tures along its course.



207 1 7

Cerebral Ventricle: Vascular Anatomy

@ 4. Choroidal artery, the FALSE answer is:

A. Lateral ventricle choroid plexus is supplied by both anterior and
posterior choroidal artery.

B. Every choroidal artery gives off branches to the neural structures
along its course.

C. Anterior choroidal arteries (AChA) supply a portion of the choroid
plexus in atrium.

D. Lateral posterior choroidal arteries supply the choroid plexus in the
roof of the third ventricle.

E. Medial posterior choroidal artery supplies part of the choroid plexus
in the body of the lateral ventricle.

0 Answer D

= The most common pattern for the choroidal arteries is as follows: The
AChA supply a portion of the choroid plexus in the temporal horn
and atrium. The lateral posterior choroidal arteries supply a portion
of the choroid plexus in the atrium, body, and posterior part of the
temporal horn. The medial posterior choroidal arteries supply the
choroid plexus in the roof of the third ventricle and part of that in the
body of the lateral ventricle.

@ 5. Choroidal arteries, the FALSE answer is:

A. AChA supply the third ventricle roof choroid plexus.

B. AChA supply the body and temporal horn choroid plexus.

C. Lateral posterior choroidal arteries supply the body and temporal
horn choroid plexus.

D. The lateral posterior choroidal artery supplies the atrium choroid
plexus.

E. The medial posterior choroidal artery supplies the body choroid
plexus.

0 Answer A
== See answer 4.

@ 6. Anterior choroidal artery (AChA), the FALSE answer is:

. It arises from the ICA.

It arises in the anterior incisural space.

It courses laterally to reach the middle incisural space.

. It passes through the choroidal fissure near the inferior choroidal
point.
It passes dorsally along the plexus, reaching the foramen of Monro.

oNw»
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O Answer C
= The anterior choroidal artery arises from the ICA in the anterior inci-
sural space and courses posteriorly to reach the middle incisural space.

(7 2

Lateral posterior choroidal artery, the FALSE answer is:

A.
B.
C.

D.

E.

Arises in both ambient and quadrigeminal cisterns.

Its branches enter the ventricle anterior to branches of AChA.

It passes through the choroidal fissure at the level of fimbria, crus,
and body of fornix.

Arise from posterior cerebral artery or its cortical branches.

Send branches to choroid plexus in the body of contralateral lateral
ventricle.

O Answer B
= The lateral posterior choroidal artery’s branches enter the ventricle
behind the branches of the anterior choroidal artery.

© s

Medial posterior choroidal artery, the FALSE answer is:

A.

B.

C.

D.

E.

Most frequently arises as 6 to 9 branches.

Arises from posterior cerebral artery in the interpeduncular and
crural cisterns.

Courses in velum interpositum adjacent to internal cerebral veins.
Supplies choroid plexus in the roof of the third ventricle.
Supplies choroid plexus in the contralateral lateral ventricle.

O Answer A

== The medial posterior choroidal arteries most frequently arise as one to
three branches.

© o

Deep venous drainage of the brain, the FALSE answer is:

A.

B.

C.

Collects into channels in a subependymal location through walls of
lateral and third ventricles.

Veins from frontal horn, body, and surrounding gray and white mat-
ter drain into basal vein.

Veins from temporal horn and adjacent periventricular structures
drain into basal veins.

. Veins draining atrium and adjacent parts of the brain drain into the

basal vein.

Venous channels converge on the internal cerebral, basal, and great
veins.
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0 Answer B
== The veins from the frontal horn, the body of the lateral ventricle, and
the surrounding gray and white matter drain into the internal cerebral
vein.

@ 10. Ventricular artery and veins, the FALSE answer is:

A. In lateral ventricle surgery, veins provide orienting landmarks more
than arteries.

B. On angiograms, arteries provide a less accurate estimate of the site
and size of a lesion.

C. The ventricular veins are divided into medial and lateral groups.

D. Veins are more adherent to the ependymal and pial surfaces of the
brain than arteries.

E. Arteries are larger and are easily visible through the ependyma.

0 Answer E
== The veins are larger and are easily visible through the ependyma.

@ 11. The venous system of the ventricles, the FALSE answer is:

A. The medial group of veins in the frontal horn consists of the anterior
septal veins.

B. The lateral group in the frontal horn consists of the anterior septal
vein, thalamocaudate, and posterior caudate veins.

C. The medial group of veins in the atrium and occipital horn consists
of medial atrial veins.

D. The lateral group of veins in the atrium and occipital horn consists of
lateral atrial veins.

E. The roof and lateral wall of the lateral ventricle is drained by trans-
verse hippocampal veins.

0 Answer E
== The floor of the lateral ventricle is drained by the transverse hippo-
campal veins while the roof and the lateral wall are drained predomi-
nantly by the inferior ventricular vein.

© 12. Colloid cysts, the FALSE answer is:
A. Most colloid cysts are supplied by branches of the anterior choroidal
artery.
B. The internal cerebral vein has been commonly described as showing
an anterior hump, with flattening and depression in its posterior two-
thirds.
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C. Hydrocephalus can cause outward bowing of the thalamostriate
veins in the frontal venous phase.

D. Hydrocephalus can cause the increased sweep of the pericallosal
artery in the lateral arterial phase.

E. Upward convexity in the initial segment of the internal cerebral vein
is highly suggestive.

0 Answer A
== Most colloid cysts are supplied by branches of the posterior medial
choroidal artery.

o 13. Medial ventricular veins, the FALSE answer is:

A. Ventricular veins drain into the internal cerebral, basal, and great
veins.

B. The medial group consists of the anterior caudate vein in the frontal
horn.

C. The lateral group includes thalamostriate, posterior caudate, and
thalamocaudate veins in the body.

D. The lateral group includes atrial veins in the atrium and occipital
horn.

E. Inferior ventricular and amygdalar veins are located in the temporal
horn.

0 Answer B
== The lateral group of the medial ventricular veins consists of the ante-
rior caudate vein in the frontal horn.

o 14. Lateral ventricular veins, the FALSE answer is:
A. Anterior septal veins are located in the frontal horn.
B. Posterior septal veins are located in the body.
C. Medial atrial veins are located in the atrium.
D. Transverse hippocampal veins are located in the occipital horn.
E. Transverse hippocampal veins drain into the anterior and posterior
longitudinal hippocampal veins.

0 Answer D
== Transverse hippocampal veins are located in the temporal horn.

o 15. Anterior septal vein, the FALSE answer is:
A. Initially runs posteromedially on the anterior wall of the frontal horn
and behind the genu of the corpus callosum.
B. At the anteromedial corner of the frontal horn, it runs backwards
along the septum pellucidum and continues backwards along its
lower border.
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C. It follows the lateral border of the anterior column of the fornix.

D. It joins the internal cerebral vein at the anteroinferior margin of the
foramen of Monro.

E. The anterior septal vein crosses the roof of the frontal horn and the
body of the lateral ventricle, as well as the septum pellucidum.

o Answer D
== The anterior septal vein joins the internal cerebral vein at the postero-
superior margin of the foramen of Monro.

@ 16. Venous angle of the brain, the FALSE answer is:

A. Ttis composed of the anastomosis of the thalamostriate and the ante-
rior septal veins.

B. It is located along the posterior edge of the foramen of Monro.

C. False venous angle describes a TSV joining the ASV beyond the
foramen of Monro.

D. It is also referred to as the “sharp angle.”

E. At this point, the striothalamic vein turns laterally and superiorly.

o Answer E
== At the venous angle, the striothalamic vein turns medially and slightly
inferiorly.

0 17.Thalamostriate vein, the FALSE answer is:

A. Receives several transverse caudate veins on its way toward the fora-
men of Monro.

B. Is the largest tributary of the internal cerebral vein.

C. Runs around the posterior tubercle of the thalamus at the level of the
foramen of Monro.

D. Receives a vein from the head of the caudate nucleus.

E. Joins the internal cerebral vein at the posterosuperior margin of the
foramen of Monro.

o Answer C
== The thalamostriate vein runs around the anterior tubercle of the thal-
amus at the level of the foramen of Monro.

@ 18.Basal veins of Rosenthal, the FALSE answer is:
A. Are paired, paramedian veins which originate on the medial surface
of the temporal lobe.
B. Pass lateral to the midbrain through the interpeduncular cistern to
drain into the vein of Galen.
C. Are closely related to the posterior cerebral arteries (posterior cere-
bral arteries).
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D. Originate in the perimesencephalic cistern.
E. Drain to the straight sinus and, subsequently, the confluence of
sinuses.

0 Answer B
== The basal veins of Rosenthal Pass lateral to the midbrain through the
ambient cistern to drain into the vein of Galen.

o 19. Internal cerebral veins, the FALSE answer is:

A. Are situated at the midline during the posterior transcallosal ap-
proach to the pineal recess.

B. Upon reaching the pineal recess, they pass along the superolateral
aspect of the pineal body.

C. Unite superior to the splenium to form the vein of Galen.

D. Are paired, paramedian veins that course posteriorly along the roof
of the third ventricle.

E. Usually, drain the thalami and periventricular white matter.

0 Answer C
== The internal cerebral veins unite inferior to the splenium to form the
vein of Galen.

@ 20.PICA, the FALSE answer is:

A. The first three branches are the predominant feeding vessels for
fourth ventricular tumors.

B. Five segments are: anterior medullary, lateral medullary, tonsillom-
edullary, telovelotonsillar, and cortical.

C. Most of PICAs originate from the vertebral artery extradurally.

D. The caudal loop is between the lower cranial nerves and the pole of
the tonsil.

E. The cranial loop is between the rostral pole of the tonsil and the
inferior medullary velum.

o Answer C
= Up to 20% of PICAs originate from the vertebral artery extradurally.
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0 1. Intraventricular hemorrhage (IVH), etiologies, the FALSE answer is:

A.

B.
C.

D.
E.

Most occur because of the extension of intraparenchymal
hemorrhages.

Can result in a rupture of the aneurysm.

SAH refluxing into the ventricles through foramina of Luschka or
Magendie.

In adults, it is an extension of subependymal hemorrhage.

Can be associated with severe head trauma.

O Answer D
= Extension of subependymal hemorrhage into ventricles is a common
type of IVH in newborns.

@ 2. Pureorisolated IVH can result from, the FALSE answer is:

SESHeN IS

. Ruptured AcommA aneurysm.

Putaminal hemorrhages.
Vertebral artery dissection.

. Intraventricular AVM.

Intraventricular tumor.

O Answer B
= [VH with putaminal hemorrhages is an example of the extension of
intraparenchymal hemorrhages known as secondary IVH. Primary or
pure IVH is confined only to the ventricles.

© 3. IVH with ruptured aneurysm, the FALSE answer is:

A.
B.

C.
D.

E.

Ruptured aneurysm accounts for = 25% of IVH in adults.

Carotid terminus aneurysms may rupture through the floor of the
third ventricle.

Carry the same prognosis of SAH without IVH.

AcommA aneurysm can rupture through the lamina terminalis into
the anterior third ventricle.

Distal PICA aneurysms: may rupture directly into fourth ventricle
through the foramen of Luschka.

O Answer C
== Carry a worse prognosis (64% mortality).

0 4. IVH, presentation, the FALSE answer is:

SESHoN IS

. Sudden onset of severe headache.

Nausea and vomiting.
Decreased level of consciousness.

. Seizures are very common.

Neurological deficit.
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0 Answer D
== Clinical seizures are uncommon but have been reported in IVH.

@ 5. IVH, diagnosis, the FALSE answer is:

. MRI was performed immediately in suspected IVH.

MRI SWI is more sensitive for IVH than traditional GRE sequences.

CTA indicated in any patient <50-60 yrs.

. MRI is more sensitive than CT to very small amounts of blood, espe-
cially in the posterior fossa.

E. Routine catheter angiography in the setting of primary IVH is war-

ranted.

oNw»

0 Answer A
== Brain MRI is not highly sensitive in the first few hours while non-
contrast CT is the mainstay of acute evaluation of patients suspected
with IVH showed increased density (~ 30-80 HU).

0 6. IVH, general management, the FALSE answer is:

A. ICU admission, elevating the head of bed, analgesia, mild sedation,
MANNITOL.

B. Antiepileptic drug (AED) prophylaxis is controversial.

C. BP control target SBP < 110 mmHg.

D. Small hematomas and limited IVH usually do not need ICP treat-
ment.

E. Early intensive lowering of BP does not result in a significant reduc-
tion of death or major disability but improves functional outcomes.

0 Answer C
= Target SBP < 140 mmHg, keep MAP 70-110 mmHg.

@ 7. IVH, surgical treatment, the FALSE answer is:

A. Ventricular drainage as a treatment for hydrocephalus is reasonable,
especially if decreased level of consciousness.

B. Endoscopic neurosurgical techniques for IVH evacuation may be
advantageous compared with EVD.

C. CLEAR (Clot Lysis Evaluating Accelerated Resolution of IVH) III
trial suggests that rtpa may be effective in reducing the volume of
IVH.

D. Ventricular drainage is recommended in IVH associated with
cerebellar hematoma.

E. Chronic hydrocephalus following IVH can be treated by VP shunt.
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O Answer D
== EVD has a risk of upward herniation of cerebellum hemorrhage with
IVH and does not relieve brainstem compression. Initial treatment
with ventricular drainage rather the surgical evacuation is not recom-
mended.

0 8. IVH, prognosis, the FALSE answer is:
A. Patient age is considered as an important prognostic factor.
B. Patients with lower Graeb scores were associated with better clinical
conditions.
C. A smaller volume of IVH is favorable.
D. The development of hydrocephalus carries a poor prognosis.
E. Secondary IVH showed a better prognosis than primary.

O Answer E
== The outcome of patients with primary IVH is better than those with
secondary IVH.

© 9. Intraventricular hemorrhage in newborn (IVH-n), alternate terms, the
FALSE answer is:
A. Subependymal hemorrhage.
B. Germinal matrix hemorrhage.
C. Periventricular- IVH.
D. Choroid plexus hemorrhage.
E. Neonatal IVH.

O Answer D
== Choroid plexus hemorrhage can result in [IVH, but not a term of [VH-n.

@ 10.1VH-n, pathogenesis, the FALSE answer is:
A. Birth asphyxia.
B. Hypercapnia.
C. Increased systematic venous pressure.
D. Hypertension.
E. Rapid i.v. resuscitation.

O Answer D
== Hypotension and hypoperfusion.

0 11.IVH-n, anatomy of the germinal matrix, the FALSE answer is:
A. Located in the thick subependymal cell layer of the thalamostriate
groove.
B. Vulnerable watershed zone.
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C. Origin to both neural and glial cells.
D. Progressive involution until 36 weeks.
E. Supplied by terminal branches of posterior cerebral arteries.

o Answer E
== Supplied by Heubner’s artery, terminal branches of the lateral striate
arteries, and the anterior choroidal artery.

0 12. IVH-n, risk factors, the FALSE answer is:
A. Young gestational age.
B. Increase CPP.
C. Coagulopathy.
D. Maternal cocaine use.
E. Macrosomia.

o Answer E
== Low birth weight considers an important risk factor.

0 13.IVH-n, incidence, the FALSE answer is:
A. More in male.
B. Low birth weight in 25%.
C. Mortality rate 10%.
D. Bimodal distribution.
E. Mortality correlated to gestational age.

o Answer C
== Mortality can reach 55%.

0 14. IVH-n, prevention, the FALSE answer is:
A. Regular prenatal care.
B. Avoid preterm labor.
C. Avoid corticosteroid.
D. Indomethacin.
E. Surfactant.

o Answer C
== Antenatal corticosteroid administration used for prevention.

0 15. IVH-n, papile grading, the FALSE answer is:
A. Grade I: Hemorrhage restricted to subependymal region.
B. Grade II: IVH without ventricular dilatation.
C. Grade III: IVH with ventricular dilatation.
D. Grade I'V: IVH with parenchymal hemorrhage.
E. Grade V: IVH with SAH.
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O Answer E
= The grading system for primary IVH is four grades only.

0 16. IVH-n, papile grading, the FALSE answer is:
A. Grade I: seen in the 7 caudothalamic groove.
B. Grade II: poor prognosis.
C. Grade III: 20% mortality.
D. Grade IV: 36% mortality.
E. Grade IV: secondary to hemorrhagic infarction.

O Answer B
== Grade II overall good prognosis.

0 17.IVH-n, presentation, the FALSE answer is:
A. Flaccid paralysis.
B. Subclinical seizures.
C. Depressed fontanelle.
D. Hypotension.
E. Unreactive pupils.

O Answer C
== Tense fontanelle.

@ 18.1VH-n, hydrocephalus, the FALSE answer is:
A. 50% of infants.
B. More in Grade L.
C. Young gestational age infants may be at higher risk.
D. Occurs 1 week after hemorrhage.
E. Most cases are due to cellular debris.

O Answer B
== Grades IIT and I'V are more often associated with progressive ventricu-
lar dilatation than are lower grades.

@ 19.1VH-n, general measures, the FALSE answer is:
A. Maintaining normal MAP.
B. Normalizing pCO2.
C. Treating active hydrocephalus.
D. Daily LPs if needed.
E. Diuretic therapy.

O Answer E
== Furosemide and acetazolamide therapy are not safe and not effective
in treating post-hemorrhagic ventricular dilatation.


https://radiopaedia.org/articles/caudothalamic-groove?lang=us
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@ 20.1VH-n, intervention includes, the FALSE answer is:
A. Lumbar drain.
B. Lumbar puncture.
C. Ventricular tap.
D. Temporary ventricular access device.
E. VP shunt.

0 Answer A

@ 21.Intracranial aneurysms, associated IVH, the FALSE answer is:
A. The frontal horn hemorrhage and rupture of PcommA aneurysm.
B. Third ventricle and rupture of AcommA aneurysm.
C. Third ventricle and rupture of carotid terminus aneurysm.
D. Fourth ventricle and rupture of PICA aneurysm.
E. Lateral ventricle and rupture of AcommA aneurysm.

0 Answer A
== Ruptured PcommA aneurysm will cause carotid cistern, optic cistern,
and sylvian cistern SAH; also, it can cause a subdural hematoma.

@ 22.Intraventricular vascular lesions includes the following, the FALSE
answer is:
A. AVM.
B. Cavernoma.
C. Carotid-cavernous fistula.
D. Telangiectasia.
E. Venous angiomas.

0 Answer C

@ 23.Intraventricular vascular lesions, characteristics, the FALSE answer is:
A. No sex predominance.
B. Common in adults.
C. Third ventricle most common site.
D. Mimic tumor on radiology.
E. Associated with congenital anomalies.

© The answeris C.
== The lateral ventricle is the most frequent origin, followed by the third
ventricle.
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@ 24.Intraventricular aneurysms, characteristics, the FALSE answer is:
A. Presented with isolated IVH.
B. Giant aneurysms.
C. The first option for management is endovascular.
D. Very rare.
E. Good prognosis.

O Answer B
= [ntraventricular aneurysms are frequently very small (<5 mm
diameter).

@ 25. Intraventricular Cerebral Cavernomas (IVCs), characteristics, the FALSE
answer is
A. Occur in Only 2-10% of Patients with Cerebral Cavernomas
B. It Is Genetically Inherited Disorder
C. Good prognosis.
D. Equally in Males and Females
E. Almost all Patients Presented with an Acute Headache on Admission

O Answer B
== Reports concerning [VC are scarce and are limited mostly to sporadic

case reports.

© 26. (IVCs), characteristics, the FALSE answer is
A. The Mean Age of the Patients Is 36.5 Years
B. Can Be Presented by IVH
C. The most Frequent Location Is the Fourth Ventricle
D. Complete Surgical Resection Is the Treatment of Choice
E. The Microsurgical Approach Is Currently Considered the Gold
Standard for IVC Resection

O Answer C
= The most frequent location is the lateral ventricle about 52.6%.
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