McGraw-Hill
Clinical M edicine S eries

Sergio Dalla Volta Antoni Bayés de Luna Eugene Braunwald
Mireille Brochier
Franz Dienstl
Vlastimil Jezek
Svend Aage Mortensen
Philip A. Poole-Wilson



CARDIOLOGY




CARDIOLOGY

Copyright © 1999 by

McGraw-Hill International (UK) Ltd.
Shoppenhangers Road

Maidenhead, Berkshire

SL6-2QL England

McGraw-Hill 22

A Division of The McGraw-Hill Companies

All rights reserved. No part of this publication may be reproduced or distributed in any form or by any means, or stored in
a data base or retrieval system, without the prior written permission of the publisher.

Editor-in-Chief: J. Dereck Jeffers, Fulvio Bruno

Acquisition Editor: Sandra Fabiani

Production Manager: Gino La Rosa

Copyediting and proof-reading: John Dyson, Anita Franchi, Faith Voit
Preparation of index: Alain Shaw

Typesetting: Linotipo srl, Parma, Italy

Printing and binding: Stiav srl, Firenze, Italy

Cover and page XXI illustration courtesy of: Pascoli Perugino A. Il Corpo Umano, Fidenza: Casa Editrice Mattioli, 1991; edition pub-
lished exclusively for Master Pharma (Parma, Italy), plate II, page 21.

ISBN 007-709518-9
Printed in Italy

v



CARDIOLOGY

Editor-in-Chief

SERGIO DALLA VortA, MD, PhD
Professor of Cardiology

Division of Cardiology, Department of Clinical and
Experimental Medicine

University of Padova

University Hospital

Padova — Italy

Editors
ANTONI BAYES DE LuNa, MD, PhD,

FESC, FACC

Professor of Cardiology

Department of Cardiology and Cardiac Surgery
Autonomous University of Barcelona

Santa Creu i Sant Pau Hospital

Barcelona — Spain

ViastiMIL JEZEK, MD, DRSC, FESC

Doctor

Clinic of Pneumology and Thoracic Surgery
Charles University

Bulovka Hospital

Prague — Czech Republic

MIREILLE L. BROCHIER, MD

Professor Emeritus of Cardiology

Association de Cardiologie du Centre Val de Loire
Tours — France

McGraw-Hill International (UK) Ltd.

SVEND AAGE MORTENSEN, MS, SCD
Associate Professor of Medicine

Department of Cardiology and Internal Medicine

The National University Hospital

Heart Center, Rigshospitalet

Copenhagen — Denmark

FrRANZ DIENSTL, MD, FESC
Professor of Cardiology

Department of Internal Medicine
University of Innsbruck
Innsbruck — Austria

PHILIP A. POOLE-WILSON, MD, FRCP,
FACC, FESC

Professor of Cardiology

Department of Cardiac Medicine

Imperial College School of Medicine at the National
Heart and Lung Institute and Royal Brompton Hospital
London — United Kingdom

Consulting Editor
EUGENE BRAUNWALD, AB, MD, MA
(HoN), MD (Hon), SCD (HonN), FRCP

Distinguished Hersey Professor of Medicine
Harvard Medical School

Brigham and Womens Hospital and Massachusetts
General Hospital

Boston, Massachusetts — USA

London * New York ¢ San Francisco * St. Louis * Auckland « Bogotd « Caracas * Lisbon « Madrid * Mexico City »
Milan » Montréal * New Delhi ¢ San Juan * Singapore * Sydney * Tokyo * Toronto



NOTICE

Medicine is an ever-changing science. As new research and clinical experience broaden our knowledge, changes in
treatment and drug therapy are required. The editors and the publisher of this work have checked with sources
believed to be reliable in their efforts to provide information that is complete and generally in accord with the stan-
dards accepted at the time of publication. However, in view of the possibility of human error or changes in medical
sciences, neither the editors nor the publisher nor any other party who has been involved in the preparation or publi-
cation of this work warrants that the information contained herein is in every respect accurate or complete, and they
are not responsible for any errors or omissions or the results obtained from the use of such information. Readers are
encouraged to confirm the information contained herein with other sources. For example and in particular, readers are
advised to check the product information sheet included in the package of each drug they plan to administer to be
certain that the information contained in this book is accurate and that changes have not been made in the recom-
mended dose or in the contraindications for administration. This recommendation is particularly important in connec-
tion with new or infrequently used drugs.




CONTRIBUTORS

Numbers in brackets refer to chapters written or co-written
by the contributor.

ROSANNA ABBATE, MD

Professor of Internal Medicine

Department of Internal Medicine and Cardiology
University of Firenze

Careggi University Hospital

Firenze - Italy [78]

JEAN ACAR, MD

former Professor of Cardiology
Department of Cardiology
University of Paris VI

Tenon Hospital

Paris - France [42]

BEAT AESCHBACHER, MD

Doctor
Division of Cardiology
Inselspital

Bern - Switzerland [37]

JESUS ALMENDRAL, MD, PhD, FESC

Doctor

Laboratory of Electrophysiology, Department of Cardiology
Gregorio Maraiion University Hospital

Madrid - Spain [23]

MANUEL J. ANTUNES, MD, PhD, DSc
Professor of Cardiothoracic Surgery

Department of Cardiothoracic Surgery

University Hospital

Coimbra - Portugal [41]

URS A. ARNET, PhD
Doctor

Cardiovascular Research Unit
Institute of Physiology
University of Ziirich

Ziirich - Switzerland [27]

CRISTINA BARATELLA, MD

Doctor

Division of Cardiology, Department of Clinical and
Experimental Medicine

University of Padova

University Hospital

Padova - Italy [55]

ANTONI BAYES DE LLUNA, MD, PhD, FESC, FACC
Professor of Cardiology

Department of Cardiology and Cardiac Surgery

Autonomous University of Barcelona

Santa Creu i Sant Pau Hospital

Barcelona - Spain [17, 18, 21]

ANTONI BAYES-GENIS, MD

Doctor

Department of Cardiology and Cardiac Surgery
Santa Creu i Sant Pau Hospital

Barcelona - Spain [21]

MOHAMED BEN FARHAT, MD
Professor of Cardiology

Cardiology Service

Fattouma Bourguiba University Hospital
Monastir - Tunisia [35]

EDMOND BERTRAND, MD
Professor of Cardiology

University of Marseille

Marseille - France [81]

FETHI BETBOUT, MD

Associate Professor of Cardiology
Cardiology Department

Fattouma Bourguiba University Hospital
Monastir - Tunisia [35]

DIRK BOCKER, MD

Doctor

Department of Cardiology and Angiology
Institute for Arteriosclerosis Research

Hospital of the Westfilische Wilhelms-University
Miinster - Germany [33]

LLAURENCE BONTEMPS, PhD
Assistant Professor in Biophysics
Department of Nuclear Medicine
University Claude Bernard - Lyon |
Neurological and Cardiovascular Hospital
Lyon - France [12]

EUGENE BRAUNWALD, AB, MD, MA (HON),
MD (HON), SCD (HON), FRCP

Distinguished Hersey Professor of Medicine

Harvard Medical School

Brigham and Womens Hospital and Massachusetts General
Hospital

Boston, Massachusetts - USA



X « CONTRIBUTORS

ANTONIO J. BRAZAO, MD
Doctor

Department of Cardiothoracic Surgery
University Hospital

Coimbra - Portugal [41]

GUNTER BREITHARDT, MD, FESC, FACC
Professor of Internal Medicine

Department of Internal Medicine C

University Hospital

Miinster - Germany [18, 33]

MIREILLE L. BROCHIER, MD
Professor Emeritus of Cardiology

Association de Cardiologie du Centre Val de Loire
Tours - France

JOSEP BRUGADA, MD

Associate Professor of Medicine
Arrhythmia Unit, Cardiovascular Institute
University of Barcelona

Hospital Clinic

Barcelona - Spain [24]

PEDRO BRUGADA, MD

Professor of Cardiology

Cardiovascular Research and Teaching Institute
OLV Hospital

Aalst - Belgium [24]

RAMON BRUGADA, MD
Doctor

Department of Cardiology
Baylor College of Medicine
Houston, Texas - USA [24]

RAFFAELE CALABRO, MD
Professor of Pediatric Cardiology
Department of Pediatric Cardiology
University of Napoli

Monaldi Hospital

Napoli - Italy [53, 54, 56]

A. JouN CAMM, FRCP, FESC, FACC
Professor of Clinical Cardiology

Cardiological Sciences

St. George Hospital

London - United Kingdom [16]

RoNALD W.F. CAMPBELL, MD
Professor of Cardiology

Academic Cardiology

University of Newcastle

Freeman Hospital

Newcastle-upon-Tyne - United Kingdom [15]

DEREK T. CHIN, MB.BS, MRCP (UK)
Doctor

Department of Cardiology

King’s College Hospital

London - United Kingdom [48]

Professor of Medicine and Cardiology
University Clinic of Cardiovascular Diseases
University Hospital Centre Rebro

Zagreb - Croatia [40]

DENIS L. CLEMENT, MP, PhD
Professor of Cardiology

Department of Cardiology - Angiology
University Hospital

Gent - Belgium [51]

IGINO CONTRAFATTO, MD
Doctor

Division of Cardiology

Rivoli Hospital

Torino - Italy [59, 60, 63, 77]

LUCIANO DALIENTO, MD, FACC, FESC
Doctor

Division of Cardiology, Department of Clinical and
Experimental Medicine

University of Padova

University Hospital

Padova - Italy [55, 66]

SERGIO DALLA VOLTA, MD, PhD
Professor of Cardiology

Division of Cardiology, Department of Clinical and
Experimental Medicine

University of Padova

University Hospital

Padova - Italy [34, 52, 55,57, 71, 72]

J. CLAUDE DAUBERT, MD

Professor of Cardiology

Department of Cardiology and Vascular Diseases
Cardiothoracic Center

Pontchaillou University Hospital

Rennes - France [25]

GUY DE GEVIGNEY, MD
Professor of Cardiology

Claude Bernard University
Cardiovascular and Pulmonary Hospital
Lyon - France [2]

FRANCESCO DE LEVA, MD
Doctor

Department of Pediatric Cardiology
University of Napoli

Monaldi Hospital

Napoli - Italy [56]

FRANCOIS DELAHAYE, MD, MPH, FESC
Professor of Cardiology

Claude Bernard University

Cardiovascular and Pulmonary Hospital

Lyon - France [2]

JEAN-PIERRE DELAHAYE, MD, FESC
Professor Emeritus of Cadiology

University of Lyon |

Cardiovascular and Pulmonary Hospital

Lyon - France [7, 8, 36]



JACQUES DELAYE, MD, FESC
Professor of Cardiology

Claude Bernard University
Cardiovascular and Pulmonary Hospital
Lyon - France [2]

GI10VANNI P. DERIU, MD
Professor of Vascular Surgery
Institute of Vascular Surgery
University of Padova

University Hospital

Padova - Italy [50]

FRANZ DIENSTL, MD, FESC
Professor of Cardiology

Department of Internal Medicine
University of Innsbruck

Innsbruck - Austria

GIUSEPPE FASOLI, MD

Associate Professor of Cardiology

Division of Cardiology, Department of Clinical and

Experimental Medicine
University of Padova
University Hospital
Padova - Italy [9, 66]

KEITH A.A. FOX, MB, CHB, FRCP

Professor of Cardiology

Cardiovascular Research, Department of Cardiology

University of Edinburgh
The Royal Infirmary
Edinburgh - United Kingdom [30]

LORAND L. FRATER, MD, PhD
Professor of Radiology

Department of Radiology

Albert Szent-Gyorgyi Medical University
Szeged - Hungary [11]

Guy J. FRIEDRICH, MD
Associate Professor of Medicine
Cardiology Department
University of Innsbruck
University Hospital

Innsbruck - Austria [13]

GIAN FRANCO GENSINI, MD
Professor of Internal Medicine

Department of Internal Medicine and Cardiology
University of Firenze

Careggi University Hospital

Firenze - Italy [78]

CLAUDIA GOTSCH-EGGER, MD
Doctor

Department of Internal Medicine

University Hospital

Innsbruck - Austria [27]

NEIL R. GRUBB, MRCP
Doctor

Department of Cardiology
University of Edinburgh

The Royal Infirmary

Edinburgh - United Kingdom [30]

CONTRIBUTORS = XI

PAOLO GUCCIONE, MD
Doctor

Department of Pediatric Cardiology
Bambino Gesu Hospital

Roma - Italy [52]

Josepr GUINDO, MD

Doctor

Department of Cardiology and Cardiac Surgery
Autonomous University of Barcelona

Santa Creu i Sant Pau Hospital

Barcelona - Spain [21]

IGNACIO HERRAIZ, MD
Professor of Cardiology
Department of Pediatric Cardiology
University of Alcala De Henares
Ramon y Cajal Hospital

Madrid - Spain [61, 62, 64, 65, 70]

O1T1O0 M. HESS, MD
Professor of Cardiology
Division of Cardiology
University of Bern
Inselspital

Bern - Switzerland [27, 37]

CAROLA TACONO, MD
Doctor

Department of Pediatric Cardiology
University of Napoli

Monaldi Hospital

Napoli - Italy [56]

ROLAND ITTI, MD, PhD
Professor of Biophysics

Department of Nuclear Medicine
University Claude Bernard - Lyon 1
Neurological and Cardiovascular Hospital
Lyon - France [12]

MICHIEL J. JANSE, MD, PhD, FESC, FRCP

Professor of Experimental Cardiology

Department of Clinical and Experimental Cardiology

University of Amsterdam
Academic Medical Center
Amsterdam - The Netherlands [14]

VLASTIMIL JEZEK, MD, DrSc, FESC T

Doctor

Clinic of Pneumology and Thoracic Surgery
Charles University

Bulovka Hospital

Prague - Czech Republic [75]

Luc JORDAENS, MD, PhD, DSc
Professor of Cardiology

Department of Cardiology

University Hospital

Gent - Belgium [19]



Xl « CONTRIBUTORS

SAM KADDOURA, BSc, BM BCh, MRCP
Doctor

Department of Cardiac Medicine

Chelsea & Westminster Hospital and Royal Brompton
Hospital

London - United Kingdom [43, 44, 45]

PHILIiPP KAUFMANN, MD
Doctor

Department of Internal Medicine
Inselspital

Bern - Switzerland [27]

THOMAS KENNER, MD
Professor of Physiology
Institute of Physiology
Karl-Franzens University

Graz - Austria [3]

HANS’T KINDT, MD
Doctor

Department of Cardiology
University Hospital

Gent - Belgium [19]

RUDOLF KIRCHMAIR, MD
Doctor

Department of Internal Medicine
University of Innsbruck

University Hospital

Innsbruck - Austria [27]

WERNER KLEIN, MD, FACC, FESC
Professor of Medicine

Division of Cardiology, Department of Internal Medicine
Karl-Franzens University

University Hospital

Graz - Austria [29]

RAINER KLINGE, MD
Doctor

Department of Internal Medicine
General Hospital

Goslar - Germany [10]

HENRI KULBERTUS, MD, PhD
Professor of Medicine and Cardiology
Department of Cardiology

University of Liege

CHU Sart Tilman

Liege - Belgium [31]

CHRISTOPHE LECLERCQ, MD
Assistant Professor of Cardiology

Department of Cardiology and Vascular Diseases
Cardiothoracic Center

Pontchaillou University Hospital

Rennes - France [25]

THOMAS F. LUSCHER, MD
Professor of Medicine

Department of Internal Medicine
University Hospital Ziirich

Ziirich - Switzerland [27]

FRrRIEDRICH C. LUFT, MD

Professor of Cardiology

Department of Internal Medicine

Franz Volhard Clinic and Max Delbriick Center for
Molecular Medicine

Humboldt University

Virchow Clinic

Berlin - Germany [26]

FAouzi MAATOUK, MD
Associate Professor of Cardiology
Cardiology Department

Fattouma Bourguiba University Hospital
Monastir - Tunisia [35]

LAZAR MANDINOV, MD, PhD
Doctor

Division of Cardiology

Inselspital

Bern - Switzerland [37]

MARCO MARIN, MD

Doctor

Division of Cardiology, Department of Clinical and
Experimental Medicine

University of Padova

University Hospital

Padova - Italy [38]

BRUNO MARINO, MD
Doctor

Department of Pediatric Cardiology
Bambino Gesu Hospital

Roma - Italy [52]

ANTONIO MARTINEZ-RUBIO, MD, FESC
Doctor

Department of Cardiology

Autonomous University of Barcelona

Santa Creu i Sant Pau Hospital

Barcelona - Spain [18]

LAJOS MATOS MD, DCP
Doctor

Department of Clinical Pharmacology
Hungarian Institute of Cardiology
Budapest - Hungary [5]

WILLIAM J. MCKENNA, MD, FRCP, FESC,
FACC

Professor of Cardiac Medicine

Department of Cardiological Sciences

University of London

St. George’s Hospital Medical School

London - United Kingdom [47]

PAOLA MELACINI, MD

Assistant Professor of Cardiology

Division of Cardiology, Department of Clinical and
Experimental Medicine

University of Padova

University Hospital

Padova - Italy [9]



L1ANA MENTI, MD

Doctor

Division of Cardiology, Department of Clinical and
Experimental Medicine

University of Padova

University Hospital

Padova - Italy [66]

SERENA MICHELI, MD

Doctor

Department of Internal Medicine and Cardiology
University of Firenze

Careggi University Hospital

Firenze - Italy [78]

DAVOR MILICIC, MD, PhD
Associate Professor of Medicine-Cardiology
University Clinic of Cardiovascular Diseases
Centre Rebro University Hospital

Zagreb - Croatia [40]

MURRAY A. MITTLEMAN, MD, DRPH
Assistant Professor of Medicine

Institute for Prevention of Cardiovascular Disease
Harvard Medical School

Beth Israel Deaconess Medical Center

Boston, Massachusetts - USA [4]

CATHERINE MONPERE, MD
Doctor

Cardiac Rehabilitation Center “Bois Gibert”
Ballan-Mire - France [6]

SVEND AAGE MORTENSEN, MD, ScD
Associate Professor of Medicine

Department of Cardiology and Internal Medicine
The National University Hospital

Heart Center, Rigshospitalet

Copenhagen - Denmark [46]

ANGEL MOYA, MD, FESC

Doctor

Clinical Arrhythmia Unit, Department of Cardiology
Vall d’Hebron University General Hospital
Barcelona - Spain [20]

ROBERT NAEIJE, MD, PhD

Professor of Medicine and Physiology
Department of Physiology and Pathophysiology
Free University of Bruxelles

Erasme Hospital

Bruxelles - Belgium [73]

CARLO NAPOLITANO, MD
Doctor

Molecular Cardiology Laboratories
Foundation S. Maugeri, IRCCS
Pavia - Italy [22]

OWEN A. OBEL, MRCP
Doctor

Cardiological Sciences

St. Georges Hospital

London - United Kingdom [16]

CONTRIBUTORS - Xl

GIUSEPPE PACILEO, MD
Doctor

Department of Pediatric Cardiology
University of Napoli

Monaldi Hospital

Napoli - Italy [53]

MONICA PALISI, MD

Doctor

Division of Cardiology, Department of Clinical and
Experimental Medicine

University of Padova

University Hospital

Padova - Italy [38]

JOSEPH R. PATSCH, MD
Professor of Medicine
Def)artment of Internal Medicine
University of Innsbruck
University Hospital

Innsbruck - Austria [27]

DoMINIQUE PAVIN, MD

Doctor

Department of Cardiology and Vascular Disease
Cardiothoracic Center

University Hospital

Rennes - France [25]

GAIETA PERMANYER-MIRALDA, MD
Doctor

Service of Cardiology

Vall d’Hebron General University Hospital
Barcelona - Spain [49]

SERGIO PICARDO, MD
Associate Professor of Anesthesia
Department of Pediatric Cardiology
Bambino Gestu Hospital

Roma - Italy [52]

Luc PIERARD, MD, PhD
Professor of Medicine
Department of Cardiology
University of Liége

CHU Sart Tilman

Liege - Belgium [31]

CARLO PISACANE, MD
Doctor

Department of Pediatric Cardiology
University of Napoli

Monaldi Hospital

Napoli - Italy [54]

PHILIP A. POOLE-WILSON, MD, FRCP,
FACC, FESC

Professor of Cardiology

Department of Cardiac Medicine

Imperial College School of Medicine at the National Heart
and Lung Institute and Royal Brompton Hospital

London - United Kingdom [43, 44, 45]



XIV « CONTRIBUTORS

PATRIZIA PRESBITERO, MD
Professor of Cardiology

Humanitas Clinic

Rozzano, Milano - Italy [59, 60, 63, 77]

HANS-JOACHIM PRIEBE, MD
Professor of Anesthesia

Department of Anesthesia

University Hospital

Freiburg - Germany [80]

SiLviA G. PRIORI, MD
Doctor

Molecular Cardiology Laboratories
Foundation S. Maugeri, IRCCS
Pavia - Italy [22]

P10TR PRUSZCZYK, MD

Adjunct Professor of Medicine

Department of Internal Medicine and Hypertension
The Medical University of Warsaw

Warsaw - Poland [74]

ANTONIO RAVIELE, MD
Doctor

Division of Cardiology

Umberto I Hospital

Mestre, Venezia - Italy [20]

RENATO RAZZOLINI, MD

Doctor

Department of Clinical and Experimental Medicine
University of Padova

University Hospital

Padova - Italy [38, 39]

PETER J. RICHARDSON, MD, FRCP
Doctor

Department of Cardiology

London Univesity

Kings College Hospital

London - United Kingdom [48]

ENRIQUE RODRIGUEZ, MD
Doctor

Cardiology Department

Santa Creu i Sant Pau Hospital
Barcelona - Spain [17]

MARIA GIOVANNA RUSSO, MD
Doctor

Department of Pediatric Cardiology
University of Napoli

Monaldi Hospital

Napoli - Italy [53]

JAUME SAGRISTA-SAULEDA, MD
Assistant Professor of Cardiology

Service of Cardiology

Autonomous University of Barcelona

Vall d’Hebron University General Hospital
Barcelona - Spain [49]

ANTONIO SALGADO, MD
Doctor

Department of Pediatric Cardiology
Ramon y Cajal Hospital

Madrid - Spain [61, 62, 64, 65, 70]

MARTIN SCHUMACHER, MD

Associate Professor of Medicine

Division of Cardiology, Department of Internal Medicine
Karl-Franzes University

University Hospital

Graz - Austria [29]

PETER J. SCHWARTZ, MD
Professor of Cardiology

Department of Cardiology
University of Pavia

IRCCS San Matteo Hospital

Pavia - Italy [22]

ROLDANO SCOGNAMIGLIO, MD
Doctor

Division of Cardiology, Department of Clinical and
Experimental Medicine

University of Padova

University Hospital

Padova - Italy [9, 38]

CHRISTIAN SEILER, MD
Professor of Cardiology
Department of Internal Medicine
Inselspital

Bern - Switzerland [27]

SANJAY SHARMA, BSc (HON), MRCP
Doctor

University of London

St. George’s Hospital Medical School

London - United Kingdom [47]

DANIEL SIDI, MD

Professor of Pediatrics

Service of Pediatric Cardiology
University René Descartes - Paris V
Hospital Necker Enfants Malades
Paris - France [58, 67, 68, 69]

FALKO SKRABAL, MD
Professor of Medicine

Karl-Franzens University

Teaching Hospital Barmherzige Briider
Graz - Austria [26]

PETER SLEIGHT, MD, FRCP, FACC, FESC
Professor Emeritus of Cardiovascular Medicine
Nuffield Department of Medicine

University of Oxford

John Radcliffe Hospital

Oxford - United Kingdom [1]

JORDI SOLER-SOLER, MD
Professor of Cardiology

Service of Cardiology

Autonomous University of Barcelona

Vall d’Hebron University General Hospital
Barcelona - Spain [49]



JUAN TAMARGO, MD, PhD, FESC
Professor of Pharmacology

Department of Pharmacology

School of Medicine

Complutense University

Madrid - Spain [23]

DoONATO TARTAGLIONE, MD
Doctor

Department of Pediatric Cardiology
University of Napoli

Monaldi Hospital

Napoli - Italy [54]

RENE TAVERNIER, MD
Doctor

Department of Cardiology
University Hospital

Gent - Belgium [19]

ADAM TORBICKI, MD, FESC

Associate Professor of Medicine
Department of Internal Medicine

National Institute of Tuberculosis and Lung Diseases

Research
Warsaw - Poland [74]

ALEC VAHANIAN, MD
Professor of Cardiology

Division of Cardiovascular Urgencies
Tenon Hospital

Paris - France [42]

RICHARD L. VERRIER, PhD, FACC
Associate Professor of Medicine

Institute for Prevention of Cardiovascular Disease
Harvard Medical School

Beth Israel Deaconess Medical Center

Boston, Massachusetts - USA [4]

XAVIER VINOLAS, MD
Doctor

Service of Cardiology

Santa Creu i Sant Pau Hospital
Barcelona - Spain [17]

THOMAS VON ARNIM, MD
Associate Professor of Internal Medicine
Department of Medicine I
Ludwig-Maximilians University
Rotkreuz Hospital

Miinchen - Germany [32]

CONTRIBUTORS « XV

ARNOLD C. G. WENINK, MD
Associate Professor of Anatomy and Embryology
Department of Anatomy and Embryology

Leiden University Medical Center

Leiden - The Netherlands [52]

DAvVID WOOD, MB.ChB, MSc, FRCP, FESC
Professor of Clinical Epidemiology

National Heart and Lung Institute

Imperial College School of Medicine

Univesity of London

London - United Kingdom [28]

ZHIHONG YANG, MD

Doctor

Cardiovascular Research Unit, Institute of Physiology
University Hospital

Zirich - Switzerland [27]

PABLO YUSTE, MD, FACC
Professor of Cardiology
Cardiology Department

University of Madrid

La Luz Clinic

Madrid - Spain [61, 62, 64, 65, 70]

PAOLO ZEPPILLI, MD

Associate Professor of Sports Medicine

School of Sports Medicine, Institute of Internal Medicine and
Geriatry

Catholic University of Sacro Cuore

Agostino Gemelli Hospital

Roma - Italy [79]

IMRE ZS.-NAGY, MD, DSc

Professor of Gerontology

Department of Gerontology

University Medical School

Fritz Verzar International Laboratory for Experimental
Gerontology, Hungarian Section

Debrecen - Hungary [76]

T Deceased.



FOREWORD

Disorders of the cardiovascular system are the most com-
mon causes of death and serious morbidity in the industri-
alized world. In 1996, more than 40% of all deaths in
Europe and the United States were attributed to cardiac
and vascular diseases. These conditions accounted for
almost 10 million years of potential life lost. Indeed, with
the aging of the population, the prevalence of cardiovas-
cular disease is increasing steadily and is expected to con-
tinue to do so for the foreseeable future.

Despite these sobering statistics, progress in the car-
diovascular medicine has been immense, and is, in fact,
accelerating. Our understanding of the pathobiology of
most forms of heart disease has advanced steadily and
there have been enormous advances in the diagnosis,
treatments, and prevention of cardiovascular disorders.
For example, during the decade from 1986 to 1996, the
overall death rates from cardiovascular disease declined
by 32%. Similar progress has been made in other major
cardiovascular disorders, including hypertension, valvular
and congenital heart disease, congestive heart failure, and
the arrhythmias.

Cardiovascular diseases are so prevalent that the care
of patients with these disorders are increasingly the

responsibility of internists, primary care physicians and
family practitioners.

Cardiology was developed with these “front line” sol-
diers in the war against the cardiovascular disease in
mind. Cardiology is a user friendly, practical book which
provides busy practicing physicians with the most current
information required to deliver optimal cardiac care. It is
authored by a group of highly respected experts, all of
whom are active practitioners. Cardiology occupies a key
niche in the spectrum of textbooks. On one hand, it pro-
vides considerably more and detailed information about
cardiovascular disease than do textbooks of general inter-
nal medicine. On the other, it is far less technical and
more succinct than the encyclopedic cardiovascular texts.

Professor Sergio Dalla Volta, the Editor-in-Chief, and
his co-editors, Professors Antoni Bayés de Luna, Mireille
Brochier, Franz Dienstl, Vlastimil Jezek, Svend Aage
Mortensen, and Philip A. Poole-Wilson, all of whom are
distinguished leaders in cardiology, deserve thanks and
admiration for producing a textbook that will enhance the
knowledge and understanding of cardiovascular disease
by practicing physicians and thereby improve the care of
their patients.

Eugene Braunwald, AB, MD, MA (HoN), MD (HoN),
SCD (Hon), FRCP
Boston, Massachusetts - USA



PREFACE

Continuous progress in the understanding, clinical
assessment, and treatment of cardiac disease has made it
increasingly difficult for cardiologists and internists con-
cerned with Cardiology to deal critically with the enor-
mous amount of information available. Moreover, the
steady progress toward an integrated European culture,
which the different International Societies have support-
ed with enthusiasm has brought new awareness to
European physicians of their role in a common cultural
heritage.

Therefore, when McGraw-Hill explored the possibility
of a Textbook of Cardiology - mainly reflecting European
practice - intended primarily to fill the gap between
research accomplished at advanced centers and the daily
clinical practice of cardiology I accepted with enthusiasm.
This enthusiasm proved contagious among some leading
cardiologists in different countries of the Old World, who
accepted my invitation to share the responsibility for this
venture. | am deeply grateful to the other Editors, Antoni
Bayés de Luna from Barcelona, Mireille Brochier from
Tours, Franz Dienstl from Innsbruck, Vlastimil Jezek
from Praha (whose sudden loss was deeply felt by his
many friends and colleagues), Svend Aage Mortensen
from Copenhagen, and Philip A. Poole-Wilson from
London. Without their knowledge, participation, and fer-
vor, this book would never have been possible.

From the table of contents the reader can imagine the
size of the task of putting together these many authors
from seventeen countries of all over the world who joined
the venture. I believe that each of them was able to pro-
vide in a limited number of pages a practical overview of
modern cardiology: their job warrants the gratitude of all
of us. Also, we deeply mourn the passing of our col-
league and friend, Ronald Campbell, who died just after
he had completed his chapter.

The book is divided into twelve sections and eighty-

one chapters. Most of the chapters are introduced by
some key points that offer the reader an understanding of
how the author presents his view of the subject. For clari-
ty’s sake, the divisions of these chapters has been made
uniform, although sometimes this uniform view can seem
a little forced.

This text is intended primarily for general practition-
ers, but also for cardiologists who wish to maintain their
practice at the pace of our expanding knowledge of the
many different fields of cardiology and for internists who
must care for patients with heart disease. All aspects of
the topics considered are up to date: thus, we have been
able to bring to interested physicians modern, sometimes
provocative, yet proven concepts of today’s cardiovascu-
lar medicine.

This book has a Foreword by Prof. Dr. Eugene
Braunwald: I am very honored and grateful to him for the
wonderful words he wrote; but I am even more grateful
that he has understood so well the purpose and character-
istics of this book and that he has stressed the deep links
that unite cardiologists on the two sides of the “Atlantic
River.”

This edition could never have become a reality without
the enthusiastic support of our Publisher. They revised the
different chapters, corrected some faults of style of the
Contributors whose first language was not English; they
accepted freely the counter-corrections of the authors.
The proofs finally were revised by the Editors as well as
the Editor-in-Chief, who accepts full responsibility for
this difficult yet wonderful task.

I wish in particular to express my debt of gratitude to
Fulvio Bruno and Sandra Fabiani, both in Milan, for their
ceaseless, patient, and intelligent support and to Dereck
Jeffers in San Francisco for his enthusiastic help; and to
my secretary, Rosanna Bernazzi, for her time-consuming
effort during all phases of the production of this book.

Sergio Dalla Volta, MD, PhD
Padova - Italy



Ever since Hyppocrates the
heart has always been a beating and
sounding organ. Since one hundred and
fifty years the diagnosis of heart
diseases has deserved sensible fingers
and fine hearing.

The discovery of x-rays, the
atomic nucleus, the radioactivity and the
use of microelectronics have given us the
possibility to detect changes in the heart
with this new physical-chemical medium.

Many pathological changes
can be detected and also quantitatively
remarked. These impressive images are
for modern cardiology an important tool
to help the patient and let us see the
heart in a complete new light.

Magnetic resonance Angiography
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Echography
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