


CO-EDITORS

Ronald M. Fairman, MD
The Clyde F. Barker – William Maul Measey Professor of Surgery
Chief, Division of Vascular Surgery and Endovascular Therapy
Vice-Chairman for Clinical Affairs, Department of Surgery
Professor of Surgery in Radiology
Hospital of the University of Pennsylvania
Philadelphia, Pennsylvania

Peter Gloviczki, MD
Joe M. and Ruth Roberts Professor of Surgery
Chair Emeritus, Division of Vascular and Endovascular Surgery
Director Emeritus, Gonda Vascular Center
Mayo Clinic
Rochester, Minnesota

Kimberley J. Hansen, MD
Professor of Surgery
Department of  Vascular and Endovascular Surgery
Wake Forest University School of Medicine
Winston-Salem, North Carolina

Glenn M. LaMuraglia, MD
Associate Professor of Surgery
Harvard Medical School
Division of Vascular and Endovascular Surgery
Massachusetts General Hospital
Boston, Massachusetts

George H. Meier, MD, RVT, FACS
Professor and Chief
Department of Vascular Surgery
University of Cincinnati College of Medicine
Cincinnati, Ohio

Mark D. Morasch, MD, FACS
Department of Cardiovascular Surgery
St. Vincent Healthcare
Billings, Montana

Marc L. Schermerhorn, MD
Chief, Division of Vascular and Endovascular Surgery
Beth Israel Deaconess Medical Center
Associate Professor of Surgery
Harvard Medical School
Boston, Massachusetts



ATLAS OF VASCULAR 
SURGERY AND 
ENDOVASCULAR 
THERAPY:
Anatomy and Technique

Elliot L. Chaikof, MD, PhD
Johnson and Johnson Professor of Surgery
Harvard Medical School
Chairman, Roberta and Stephen R. Weiner Department of Surgery
Surgeon-in-Chief
Beth Israel Deaconess Medical Center
Boston, Massachusetts

Richard P. Cambria, MD
The Robert R. Linton MD Professor of Vascular and Endovascular Surgery
Harvard Medical School
Chief, Division of Vascular and Endovascular Surgery
Department of Surgery
Massachusetts General Hospital
Boston, Massachusetts



1600 John F. Kennedy Blvd.
Ste. 1800
Philadelphia, PA 19103-2899

Atlas of Vascular Surgery and Endovascular Therapy: ISBN: 978-1-4160-6841-9
Anatomy and Technique
Copyright © 2014 by Saunders, an imprint of Elsevier Inc.

Notices

Knowledge and best practice in this field are constantly changing. As new research and experience 
broaden our understanding, changes in research methods, professional practices, or medical 
treatment may become necessary.

Practitioners and researchers must always rely on their own experience and knowledge in 
evaluating and using any information, methods, compounds, or experiments described herein. In 
using such information or methods they should be mindful of their own safety and the safety of 
others, including parties for whom they have a professional responsibility.

With respect to any drug or pharmaceutical products identified, readers are advised to check the 
most current information provided (i) on procedures featured or (ii) by the manufacturer of each 
product to be administered, to verify the recommended dose or formula, the method and duration 
of administration, and contraindications. It is the responsibility of practitioners, relying on their 
own experience and knowledge of their patients, to make diagnoses, to determine dosages and the 
best treatment for each individual patient, and to take all appropriate safety precautions.

To the fullest extent of the law, neither the Publisher nor the authors, contributors, or editors 
assume any liability for any injury and/or damage to persons or property as a matter of products 
liability, negligence or otherwise, or from any use or operation of any methods, products, 
instructions, or ideas contained in the material herein.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic 
or mechanical, including photocopying, recording, or any information storage and retrieval system, 
without permission in writing from the publisher. Details on how to seek permission, further 
information about the Publisher’s permissions policies and our arrangements with organizations such 
as the Copyright Clearance Center and the Copyright Licensing Agency, can be found at our website: 
www.elsevier.com/permissions.

This book and the individual contributions contained in it are protected under copyright by the 
Publisher (other than as may be noted herein).

Library of Congress Cataloging-in-Publication Data

Atlas of vascular surgery and endovascular therapy : anatomy and technique /  
[edited by] Elliot L. Chaikof, Richard P. Cambria.
       p. ; cm.
  Includes bibliographical references and index.
  ISBN 978-1-4160-6841-9 (hardcover : alk. paper)
  I. Chaikof, Elliot L., editor of compilation. II. Cambria, Richard P.,  
editor of compilation.
  [DNLM: 1.  Vascular Surgical Procedures--methods--Atlases. 2.  
Intraoperative Complications--prevention & control--Atlases.  WG 17]
  RD598.6
  617.4’13--dc23 2013045756

Executive Content Strategist: Michael Houston
Content Development Specialist: Laura Schmidt
Publishing Services Manager: Anne Altepeter
Project Manager: Louise King
Design Manager: Ellen Zanolle

Printed in China

Last digit is the print number: 9 8 7 6 5 4 3 2 1

http://www.elsevier.com/permissions


To our patients, families, students, and teachers, 

who have inspired us and provided us with 

the privilege of being able to serve



vii

Preface

The grammar of all medicine consists not in its tools but in its method: to ef-
fectively treat clinical problems based on fundamental principles and an ordered 
framework. Those principles require detailed knowledge not only of a patient’s 
complaint and physical findings, but also through effective communication, in-
timate familiarity with the patient as a person, as well as the patient’s family and 
unique circumstances. A framework is necessary for the care of the surgical pa-
tient. That framework is derived from an organized and structured approach that 
considers all options in formulating a therapeutic plan. Above all, it requires hu-
mility in the face of the existing limits inherent in the recommended treatment, 
so that the patient and the patient’s family are provided with an understanding of 
the nature of the problem and recommended course of treatment with compas-
sion, composure, and calm.

It has been difficult for surgeons living in the first decades of the twenty-first cen-
tury to accurately measure the relative significance of what our age is contributing 
to the history of medicine. Our contributions can only be weighed from a single 
vantage point—a perspective based on the past. However, with the past as our 
reference, it appears that we have now entered a third era in vascular surgery, wit-
nessing a revolutionary change that has made it necessary to rewrite our textbooks 
and profoundly alter our approach to the care of patients with vascular disease. 
Our field has evolved over the past 100 years, from one that focused largely on the 
applications of fundamental anatomic principles that rendered the entire vascular 
system surgically accessible, but with limited capability for repair, to a specialty 
capable of heroic feats of reconstruction and replacement. This third era in which 
we find ourselves today is defined by a focus on achieving these goals in a manner 
that seeks to limit the trace of our footprint.

An atlas provides a guide that allows us to trace our way through highly diverse 
pathways of surgical care. Although it is inevitable that during periods of rapid 
technical change, when new advances continue to afford changes in care, fun-
damental principles of surgical techniques and methods of teaching surgical 
techniques will remain unchanged. The proficient surgeon often performs many 
sophisticated surgical procedures automatically or intuitively through a process 
that has evolved over decades of experience. Nevertheless, effective teaching in 
the operating room requires a detailed understanding of the evolution of each 
clinical situation as a rational system of logical rules that can be communicated, 
demonstrated, and applied. To conduct an operation is to orchestrate a team in 
the interpretation of a score of anatomic findings and physiologic principles us-
ing an existing set of instruments. The strategic plan for each patient dictates that 
the surgeon select a pathway that is as safe and efficient as possible, based on an 
appreciation of all relevant pitfalls and danger points.

This atlas emphasizes operative and interventional strategy based on anatomic 
and physiologic principles, critical intraoperative decision making, and tech-
nique. In several instances, the technique described in print is supplemented by a  
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video presentation. Each description is preceded by a review of the rationale guid-
ing the underlying approach, preoperative care, intraoperative pitfalls and errors, 
and techniques to achieve an effective result, including postoperative care.

In Greek mythology, Atlas was the primordial Titan who held up the celestial 
sphere, carrying the burden of this task in the service of mankind. For those who 
pursue a career in surgery, this chosen mission serves to organize and measure the 
best of our energies and skills as clinicians. It is with humility that we recognize 
that to be a surgeon is not easy, for surgery tests us each and every day. When pa-
tients and their families put their lives and their health in our hands, as surgeons 
we recognize, as represented by Atlas in an era long ago, that the burden of our 
duty is not light. Surgical training is not short or finite, but lifelong. We hope this 
atlas will be a source of both information and ideas that leads to more effective 
care of patients with vascular disease, easing the burden and lightening the load, 
so that we continue to move forward toward perfection.

Elliot L. Chaikof, MD, PhD
Richard P. Cambria, MD

Boston, Massachusetts
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