
Pediatric Vascular
Neurosurgery

Abhishek Agrawal
Gavin Britz   Editors

Principles
and Practice of
Neurovascular
Disorders (Part 1)

123



Pediatric Vascular Neurosurgery



Abhishek Agrawal • Gavin Britz
Editors

Pediatric Vascular 
Neurosurgery

Principles and Practice of Neurovascular 
Disorders (Part 1)



Editors
Abhishek Agrawal
Department of Neurosurgery
Methodist Neurological Institute
Houston
Texas
USA

Gavin Britz
Department of Neurosurgery
Methodist Neurological Institute
Houston
Texas
USA

ISBN 978-3-319-43634-0        ISBN 978-3-319-43636-4  (eBook)
DOI 10.1007/978-3-319-43636-4

Library of Congress Control Number: 2016961819

© Springer International Publishing Switzerland 2016
This work is subject to copyright. All rights are reserved 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 adaptation, computer software, or by similar or dissimilar methodology 
now known or hereafter developed.
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, express 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.

Printed on acid-free paper

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



v

Foreword

Pediatric Vascular Neurosurgery is a valuable contribution to 
the medical literature. This two-volume overview on pediatric 
vascular neurosurgery, edited by Drs. Agrawal and Britz, 
provides timely, superb, and wide-ranging information. The 
authors, selected by the editor, are well-recognized experts who 
provide insightful and comprehensive information. Each chapter 
contains multiple pertinent illustrations that greatly enrich the 
text.

Volume I is titled Pediatric Vascular Neurosurgery: Principles and Practice of 
Neurovascular Disorders (Part 1). The initial chapters of this volume provide an 
overview on the fundamental background of pediatric neurovascular disorders, 
whereas subsequent chapters review in detail specific vascular entities.

Volume II focuses on the technical nuances in contemporary vascular neurosur-
gery. Like Volume I, the initial chapters deal with basic information such as the 
embryology of the cerebral circulation and in uterine vascular disorders. The 
remaining chapters then comprehensively cover the treatment options of individual 
vascular entities and uniquely focus on technical advances and approaches.

I congratulate the editors and the contributing authors for this definitive and 
comprehensive book. I am confident that medical students and residents will find 
these volumes a valuable source of information and that pediatric neurologists, 
pediatric neurosurgeons, and vascular neurosurgeons will want to add Pediatric 
Vascular Neurosurgery to their library.

H. Richard Winn, MD
Professor of Neurosurgery and Neuroscience

Mount Sinai Medical School
Professor of Neurosurgery

University of Iowa
Visiting Professor of Surgery (Neurosurgery)

Tribhuvan University Teaching Hospital, Kathmandu, Nepal
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Foreword

“A vicious bag of bleeding worms” was how a vein of Galen 
aneurysm was described to me during my training. The fact that 
the paediatric neurosurgeon now rarely has to lose sleep over the 
thought that they would have to tackle such a beast is a measure 
of how far the practice of paediatric vascular neurosurgery has 
come in the last 25 years. A glance at the table of contents of these 
volumes shows how the subject has developed and matured in that 
time. It has become commonplace to explain how much a medical 
discipline has changed over the years and neurosurgical practice as a whole has 
changed dramatically since I began my training in the late 1980s. There can be little 
doubt that the discipline of paediatric vascular neurosurgery is one branch of our 
practice which has been transformed beyond recognition. Advances in imaging 
technology, stereotactic radiosurgery, endovascular treatment and progress in oper-
ative neurosurgical techniques are some of the ways in which the subject has devel-
oped. It is therefore timely that Drs. Britz and Agrawal have brought together 
experts in the field to produce these volumes which will serve as the definitive refer-
ence for the subject for many years to come.

The foreword to such a textbook is generally written by an emeritus professor or 
other worthy who has made a major contribution to the subject at hand. I can lay 
claim to neither of these accolades, and so I am flattered to be asked to make this 
contribution. Children with vascular pathology, although not presenting a large 
numerical burden on most neurosurgical practice, can and do represent a significant 
emotional drain both to their families and their treating physicians. By its very 
nature, vascular pathology often presents in a dramatic fashion with potentially dev-
astating consequences for young patients and their families. The need to have a sure 
grounding in the diagnosis and management of these varied conditions is para-
mount. An understanding of the pathophysiology, the natural history and treatment 
options is essential if an appropriate management plan is to be formulated and put 
into practice. Profound knowledge and great technical skill, however, are insuffi-
cient alone in the management of these conditions. There can be few other fields of 
neurosurgical practice, let alone medicine as a whole, where the relationship 
between the patient, their family and the neurosurgeon is so important. In such a 
technically demanding specialty, it is essential not to lose sight of the human side 
and that the wellbeing of the child remains at the centre of everything we do.
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A close relationship between the neurosurgical units of Seattle, Washington, and 
the Atkinson Morley Hospital, UK, developed from the late 1980s onwards, and it 
was as part of this programme that I first met Dr. Britz. This trans-Atlantic collabo-
ration produced a prolific exchange of ideas and continues to this day with Dr. 
Britz’s unit in Houston. It is perhaps no coincidence that the field of paediatric 
vascular neurosurgery is one in which the sharing of methods and technology is 
conspicuous and which has led to the advances seen in recent years and described 
in this book. The importance of the involvement of all related disciplines in the 
management of such complex cases cannot be overstated. The paediatric neurosur-
geon therefore plays a pivotal role in bringing all this together, and he or she must 
ensure that the related disclipines works as a team. “Multidisciplinary team work-
ing” has become something of a mantra over the last decade and is perhaps used too 
freely without much thought as to what it should really mean, but there are few 
better examples than in the field of paediatric vascular neurosurgery where this 
applies. The importance of the role of the paediatric vascular neurosurgeon is in 
bringing an overarching view of all the disciplines involved to the management of 
these conditions. A clear grasp of the range and scope of the subject is therefore 
essential. This book completes that view.

October 2016� Simon R. Stapleton, BSc MB BS, FRCS(Surg Neurol), MD
Consultant Neurosurgeon

Department of Neurosurgery
Atkinson Morley Wing

St George’s Hospital
London, UK

Foreword
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Preface

There are numerous hospitals with dedicated neurosurgery services catering to 
thousands of children. However, only a handful of dedicated pediatric vascular text-
books are available as comprehensive guides for review. This book is part of a two-
volume series which provides an overview on the fundamental background of 
pediatric neurovascular disorders.

Pediatric Vascular Neurosurgery: Principles and Practice of Neurovascular 
Disorders (Part 1) updates the readers on basic pediatric vascular anatomy and most 
commonly encountered neurovascular diseases including – but not limited to – vein 
of Galen aneurysmal malformations (VGAMs), developmental venous anomalies 
(DVAs), pediatric stroke, and Moya-Moya diseases. Topics such as intra-arterial 
delivery of chemotherapeutic agents and stereotactic radiosurgery in pediatric neu-
rovascular diseases have also been discussed at length by experts in the field.

Volume II focuses on the technical nuances in contemporary vascular neurosur-
gery. It delves into different kinds of complex conditions like craniofacial arteriove-
nous metameric syndrome (CAMS), spinal arteriovenous metameric syndrome 
(SAMS), non-Gaelic fistulas, and in utero fetal imaging using non-invasive modali-
ties like ultrasound and MRI.

This two-volume set also aims to replace “excessive information” obtained on 
the Internet about a neurosurgical disease, which may be too overwhelming, improp-
erly written, not updated, or may be misinterpreted, misunderstood, or irrelevant. 
The series is specially compiled and illustrated for medical students, residents, fel-
lows, or faculty in pediatric-related specialties, including but not limited to neuro-
surgery, neurology, pediatrics, intensivist, radiology, or anesthesia involved in 
pediatric care, to get a quick glimpse of pediatric neurosurgical conditions encoun-
tered on a day-to-day basis.

Part I: Pediatric Vascular Neurosurgery: Principles and Practice of Neurovascular 
Disorders.
Part II: Technical Nuances in Contemporary Vascular Neurosurgery.

Houston, TX, USA� Abhishek Agrawal 
 � Gavin Britz 
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