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Foreword

Some believe that vascular surgery has matured as a discipline, and that the pace of
advances in the future will slow considerably. This book refutes that thesis, for its theme
is newness; new technology, new applications of knowledge, new techniques, new under-
standing of past dilemmas. Even if maturation of the specialty has taken place, vascular
surgery is no less exciting now than when aneurysms were first resected or when veins
were first used to bypass occluded arteries. Now we are presented with the excitement of
laser anastomosis of blood vessels, duplex scanning, and angioscopy, to name a few
recent developments of which every general-vascular surgeon must be aware.

The contributors to this volume have set forth the newest findings in their fields.
Eventually, some will prove to be useless, but others may move vascular surgery ahead in
a quantum leap. In the past, technology has driven the truly major advances: monofila-
ment suture attached to delicate needles, noncrushing instruments, synthetic grafts, high-
speed x-ray equipment for angiography, and Doppler devices. All evidence suggests that
technology will drive the major advances in the future. And herein lurks danger for the
specialty, because technology will bring new devices with which patients will be diag-
nosed and treated, devices that will require skill and practice to use. As the devices
become more refined, an operating room may no longer be necessary for the treatment of
serious vascular disease. The danger to the specialty will be realized if general-vascular
surgeons retain the mindset that surgery always encompasses an anesthetic, an operating
room, a scrub nurse, blood, clamps, and sutures. If the surgeon remains wedded to the
operating room, nonsurgeons will be in the radiology department and the outpatient area
using the new scopes, manipulating the new devices, and solving the vascular problems of
patients without anesthesia, an operating room, or even a surgeon.

The new findings in this book reveal the framework of vascular surgery in the future,
a framework into which are woven new devices and techniques that may be used by
colleagues not trained in vascular surgery. Surgeons must be at the forefront of the
development, refinement, and use of these technical innovations. If they are not, only the
carcass of the specialty of vascular surgery will be passed on to the next generation of
surgeons.

David L. Nahrwold, M.D.
Loyal and Edith Davis Professor
and Chairman
Department of Surgery .
Northwestern University Medical School
Chicago, Illinois
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Introduction

“Be not the first by whom the new are tried, nor the last to
lay the old aside.”
Alexander Pope ‘An Essay on Criticism’.

Although in the Old Testament, in the book of Ecclesiastes, we are cautioned that
“there is no new thing under the sun,” ‘in fact, a great many developments in arterial
surgery in the past few years are truly new ideas and many of them may profoundly affect
the way in which we take care of our patients. Recognizing this, we felt the need to collect
together in one volume information relevant to these new developments that would put
them into perspective for the practicing vascular surgeon. In choosing the topics and
selecting the authors, some judgment was necessary. The subjects had to be relevant to
- practice. The authors negded to be authoritative, knowledgeable, and broad minded about
the impact of their area of special interest on vascular surgery as a whole.

X If we are to have an effect upon athefosclerosis we must know how diet and biochem-
%« istry interweave. We must be able to advise our patients in order to favorably affect
. inevitable progression of atherosclerosis. In this volume, Craig Miller does this admirably

©and makes cogent suggestions. Host interaction in vascular prostheses has been the

professional interest of James Anderson. Many of his findings on this subject are summa-
nzed in his chapter. 4

. With regard to lasers, it is obvious that the book of Ecclesiastes was wrong. Laser
energy is truly new and its application to vascular surgery appears inevitable. Various
aspects of laser technology are the focus of a full section in this volume. The basic physics
are explained by Rodney White, the effects of laser energy on the arterial wall by Peter
Lawrence, the use of laser energy in arterial and venous anastomosis by Walter Mc-
Carthy, and the use of the laser for disobliteration of occluded arteries by Timothy
Sanborn. The future of laser utility in vascular surgery seems to lie with the Excimer laser
and Warren Grundfest explains this tool, ifs clinical applications, and a critique of leisezs
in general in vascular surgery.

Clearly, a growing trend in vascular surgery is development of better i imaging. In the
section on Radiologic Techniques in Vascular Imaging, Madeleine Fisher outlines the
implications of MRI, while Bert Eikelboom explains the use of new contrast media,
especially in application to digital subtraction angiography. Interventional radiology has
had a profound effect on the way in which vascular patients are cared for. Barry Katzen

ix



Introduction

explains his rationale and use of thrombolytic therapy, and Wayne Johnson describes
analysis of the work at the Toronto General Hospital with PTLA.

Many aspects of the diagnosis and treatment of cerebrovascular insufficiency are
controversial and a number of these controversies are aired in this volume. Some of these
have to do with the fact that surgery on the extracranial arteries may actually cause stroke.
In an attempt to prevent this, Preston Flanigan explains intraoperative use of the B-mode
scan in carotid surgery and Eugene Bernstein explains the use of the transcranial Doppler.
James Yao examines sonic characterization of the carotid artery plaque and the signifi-
cance of this to vascular surgeons, while Edouard Kieffer details surgery of the vertebral
artery and presents this from the view of an enormous personal experience. Treatment of
asymptomatic carotid stenosis is controversial and the subject is thoroughly aired in this
volume by Bob Hobson. Finally, the position of carotid endarterectomy in management of
symptomatic patients is explicated by Allan Callow.

Surgery of the aorta is not new in vascular surgery, but methods of approach to such
surgery have changed. Cardiac evaluation becomes an important part of preoperative care
and this is explained here by Bruce Cutler. Intraoperative monitoring is improving and this
as well as perioperative monitoring is detailed by Jerry Goldstone of San Francisco. The
biggest threat to surgery of the thoracoabdominal aorta is production of paraplegia. New
developments, some of which have come from the investigations of Lars Svensson may
prevent such paraplegia. His chapter summarizes these findings in some detail. Hope-
fully, new findings in aortic surgery as described by John Bergan may ultimately prevent
the development of aneurysm disease. For the present, surgery remains necessary and
recent advances in management of complex aortic aneurysms is the subject of Stanley
Crawford’s chapter. New graft materials may have promise and therefore the comparison
of PTFE with Dacron bifurcated grafts is welcome. This important subject is covered in
some detail by Robert Courbier. The prevention of production of sexual disfunction in
aortic surgery has been of particular interest to Ralph DePalma who has already taught us
a great deal. His chapter here goes further and cites several very important lessons that can
markedly improve the performance of aortic surgery today.

Correction of visceral ischemia is important to vascular surgeons and it is unfortunate
that such operations appear so seldom that real proficiency in diagnosis of visceral ische-
mia and treatment of it has taken a great deal of time to develop. The greatest recent
advance in this field has been the ability to image visceral arteries. The utility of duplex
scanning in the renal artery is explained by Robert Barnes, and William Flinn explains the
use of the duplex scan in the mesenteric circulation. As he does this, he summarizes all
available means of evaluation of the visceral circulation and provides a very valuable

. overview in this regard. Alternatives in performing visceral and renal revascularization
exist. Ronald Stoney explains the antegrade bypass which is gaining increasing favor in
treatment of visceral ischemia, and David Brewster summarizes experience with use of
the hepatic and splenic arteries in renal revascularization.

Modern vascular surgery as we know it today, began with revascularization in the
lower extremities. In the section on femorodistal occlusive disease, a number of new
findings and techniques are exposed. In this section, Linda Graham comments on the
future role of endothelial seeding in bypass grafting, while Malcolm Herring summarizes
the results of endothelial seeding in bypass grafting in man. Eugene Strandness always at
the forefront of nonevasive evaluation, explains the use of Duplex scans in the peripheral
arteries, giving practical applications as he does so.

-Surgery of femoral popliteal occlusive disease is terribly important. A critique of
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alternatives in use of the autogenous vein is provided for us by Frank Veith, and John
Porter comments on the status of the reverse saphenous vein graft presenting a point of
view somewhat at variance with the opinions of John Corson who details his experience
with the in-situ technique. Alternatives in revascularization are explained by George
Andros who describes the place of the arm vein as a conduit, while DeLaurentis explains
the complexities of the composite-sequential graft as well as its advantages. Angioscopy
may be very useful in vascular reconstruction and Neil Olcott of Palo Alto explains this
technique here.

Finally, perioperative use of the duplex scan is described by Dennis Bandyk who has
made an invaluable contribution to predicting failure of bypass grafts before this tragic
event occurs. 3

Daniel Webster, something of a sceptic, quoted Lord Brougham when he said “what
is valuable is not new and what is new is not valuable.” What we see in this book is that
many new things are extremely valuable. It is our hope that putting these together in one
reference resource will markedly advance our science and better the practice of the art of
vascular surgery and the care of patients with vascular conditions.

John J. Bergan, M.D.
James S.T. Yao, M.D.



ContﬁbUtors

MARY F. ABBUHL, M.A.
Department of Pathology, Case Western
Reserve University, Cleveland, Ohio

JAMES M. ANDERSON, M.D., Ph.D.
Professor of Pathology, Department of
Pathology, Case Western Reserve
University, University Hospital of
Cleveland, Cleveland, Ohio

GEORGE ANDROS, M.D.
Saint Joseph Medical Center, Burbank,
California

AMINE BAHNINE, M.D. |
Assistant Surgeon, Groupe Hospitalier
Pitie-Salpetriere, Paris, France

DENNIS F. BANDYK, M.D.
Associate Professor of Surgery, Department
of Surgery, Medical College of
Wisconsin, Milwaukee, Wisconsin

ROBERT W. BARNES, M.D.
Professor and Chairman, Department of
Surgery, University of Arkansas for
Medical Sciences, Little Rock, Arkansas

JOHN J. BERGAN, M.D., FA.C.S.,
HON.F.R.C.S. (ENG.)
Division of Vascular Surgery, Department
of Surgery, Northwestern University
Medical School, Chicago, Illinois

EUGENE F. BERNSTEIN, M.D., Ph.D.
Division of Vascular and Thoracic Surgery,
Scripps Clinic and Research Foundation,
La Jolla, California

xii

DAVID C. BREWSTER, M.D.

Associate Clinical Professor of Surgery,
Massachusetts General Hospital and
Harvard Medical School, Boston,
Massachusetts

WILLIAM E. BURKEL, Ph.D.

Department of Surgery and Department of
Anatomy and Cell Biology, University of
Michigan Medical Center, Ann Arbor,
Michigan

PETER D. CAHILL, M.D.
Fellow, Carl and Leah McConnell
Cardiovascular Surgical Research

ALLAN D. CALLOW, M.D., Ph.D.
Emeritus Professor of Surgery, Tufts
University School of Medicine, New
England Medical Center Hospital

REBECCA S. COMPTON, C.S.T.
Department of Surgery, Saint Vincent
Hospital and Health Care Center,
Indianapolis, Indiana

JOHN D. CORSON, M.B., Ch.B.,
F.A.C.S., FR.C.S. (ENG.)

Associate Professor of Surgery, Chief,
Vascular Surgery, Department of
Vascular Surgery, Department of
Surgery, University of Iowa, Iowa City,
Iowa

JOSEPH S. COSELLI, M.D.
Departments of Surgery and Pathology,
Baylor College of Medicine and The
Methodist Hospital, Houston, Texas



Contributors

ROBERT COURBIER, M.D.

" Professor in the University of Marseilles,
St. Joseph Hospital, Department of
Cardiovascular Surgery, Marseilles,
France

E. STANLEY CRAWFORD, M.D.
Departments of Surgery and Pathology,
Baylor College of Medicine and The
Methodist Hospital, Houston, Texas

BRUCE S. CUTLER, M.D.

Professor of Surgery, Chief, Division of
Vascular Surgery, University of
Massachusetts Medical School,
Worcester, Massachusetts

RALPH G. DEPALMA, M.D.
Professor and Chairman, Department of
Surgery, George Washington University,
Washington, D.C.

DOMINIC A. DELAURENTIS, M.D.
Professor of Surgery, University of
Pennpsylvania School of Medicine,
Director, Department of Surgery,
Pennsylvania Hospital, Philadelphia,
Pennsylvania -

DAVID DRIES, M.D.
School of Medicine, Department of
Surgery, The University of Utah, Salt
Lake City, Utah

CHERIE M. EDWARDS, B.S.
Department of Surgery, George
Washington University, Washington,
D.C.

BERT C. EIKELBOOM, M.D.

Departments of Surgery and Radiology, St.
Antonius Hospital, The Netherlands

MADELEINE R. FISHER, M.D.
Assistant Professor, Northwestern
University Medical School, Director
Magnetic Resonance, Northwestern
Memorial Hospital, Chicago, Illinois

D. PRESTON FLANIGAN, M.D.

Chief, Division of Vascular Surgery,
Department of Surgery, Division of
Vascular Surgery, University of Illinois
College of Medicine at Chicago,
Chicago, Illinois

xiii

WILLIAM R. FLINN, M.D.
Division of Vascular Surgery, Department
of Surgery, Northwestern University
Medical School, Chicago, Illinois

JAMES S. FORRESTER, M.D.

Professor of Medicine, UCLA School of
Medicine, Director of Cardiovascular
Research and SCOR Programs, Cedars
Sinai Medical Center, Los Angeles,
California

JOHN FRANCFORT, M.D.
Division of Vascular Surgery, Department
of Surgery, Northwestern University
Medical School, Chicago, Illinois

AUSTIN L. GARDNER, M.D.
Department of Surgery, Saint Vincent
Hospital and Health Care Center,
Indianapolis, Indiana

JERRY GOLDSTONE, M.D.
Professor of Surgery, Chief, Vascular
Surgery, University of California, San
Francisco, California

LINDA M. GRAHAM, M.D.

Department of Surgery and Department of
Anatomy and Cell Biology, University of
Michigan Medical Center, Ann Arbor,
Michigan

WARREN S. GRUNDFEST, M.D.

Assistant Director of Laser Research
Center, Clinical Professor of Surgery,
UCLA School of Medicine, Assistant
Director of Surgery, Cedars Sinai
Medical Center, Los Angeles, California

SUSHIL K. GUPTA, M.D.

Instructor and Associate Attending in
Vascular Surgery, Montefiore Medical
Center-Albert Einstein College of
Medicine, New York, New York

KIMBERLEY J. HANSEN, M.D.
Department of Surgery, University of
California, San Francisco, California

ROBERT W. HARRIS, M.D.

Saint Joseph Medical Center; Burbank,
California



Xiv

RENEE S. HARTZ, M.D.

Division of Cardiothoracic Surgery,
Department of Surgery, Northwestern
University Medical School, Chicago,
Mllinois

THOMAS HERING, Ph.D.
Department of Biochemistry, Rush
Presbyterian Hospital, St. Luke’s
Medical Center, Chicago, Illinois

MALCOLM B. HERRING, M.D. _
Department of Surgery, Saint Vincent
'Hospital and Health Care Center,
Indianapolis, Indiana

ROBERT W. HOBSON Ii, M.D..

James Utley Professor and Chairman,
Department of Surgery, Boston
University School of Medicine, Boston,
Massachusetts

K. WAYNE JOHNSTON, M.D.,
F.R.C.S.(C)

Professor of Surgery, Division of Vascular
Surgery, Toronto General Hospital,
University of Toronto, Toronto, Ontario,
Canada

BARRY T. KATZEN, M.D., FA.C.R.,
AL,
Miami Vascular Institute, Baptist Hospital,
Miami, Florida

EDOUARD KIEFFER, M.D.
Professor of Surgery; Gfoupe Hospitalier
Pitie-Salpetriere, Paris, France

TED R. KOHLER, M.D.
School of Medicine, Department of -
Surgery, University of Washington,
Seattle, Washington ;

PETER F. LAWRENCE, M.D.

Associate Professor of Surgery, Chief of
Vascular Surgery, Vice Chairman,
Department of Surgery, University of
Utah School of Medicine, Chief of
Surgery, Salt Lake City Veterans
Administration Medical Center, Salt

- Lake City, Utah :

Contributors

DANIEL R. LEGRAND, M:D: 151
Department of Surgety, Saint Vincent
Hospital and Health Care Center,
Indianapolis, Indiana

MICHAEL P. LILLY, M.D.

Associate Professor of Surgery, Division of
Vascular Surgery, Brown
University/Rhode Island Hospital,
Providence, Rhode Island

FRANK LITVACK, M.D.
Assistant Clinical Professor of Medicine,
UCLA School of Medicine, Co-Director,
Cardiac Catherization Laboratory,
Cedars-Sinai Medical Center, Los
Angeles, California

-

FLOYD D. LOOP, M.D., FA.C.C.
Department of Thoracic and Cardiovascular
Surgery, Cleveland Clinic Foundation,
Cleveland, Ohio

J. WERNER LUDWIG, M.D.
Departments of Surgery and Radiology, St.
" Antonius, The Nethérlands

THOMAS G. LYNCH, M.D.

Associate Professor or Surgery, Department
of Surgery, Associate Chief, Surgical
Service, Veterans Administration
Medical Center, Boston, Massachusetts

NICOLAS MANGIALARDI, M.D.
Sénior Resident, St. Joseph Hospital,
Department of Cardiovascular Surgery,
Marseilles, France

WALTER J. MCCARTHY, M.D.
Division of Vascular Surgery, Department
of Surgery, Northwestern University -
Medical School, Chicago, Illinois

RONALD L. MENG, M.D., FA.C.S. *
Associate Professor of Vascular Surgery,
Department of Vascular Surgery,
Department of Surgery, University of
Towa, Towa City, lowa

D. CRAIG MILLER, M.D. :
Associate Professor of Cardiovascular
Surgery, Departmeat of Cardiovascular
Surgery, Cardiovascular Research
Center, Stanford University Medical
Center, Stanford, California



Contributors

R. SCOTT MITCHELL, M.D.

Assistant Professor of Cardiovascular
Surgery, Department of Cardiovascular
Surgery, Cardiovascular Research
Center, Stanford University Medical
Center, Stanford, California

ASHBY C. MONCURE, M.D.

Associate Clinical Professor of Surgery,
Massachusetts General Hospital and
Harvard Medical School, Boston,
Massachusetts

CORNELIUS OLCOTT IV, M.D.
Associate Clinical Professor of Surgery,
Department of Surgery, Stanford
University Medical Center, Stanford,
California ;

JOHN M. PORTER, M.D.
Division of Vascular Surgery, Oregon
Health Sciences University, Portland,
Oregon ‘

GERALD RANCUREL, M.D.
Professor of Neurology, Groupe Hospitalier
Pitie-Salpetriere, Paris, France

CAROL A. RAVIOLA, M.D.

Clinical Assistant Professor of Surgery,
Department of Surgery, University of
Pennsylvania School of Medicine,
Philadelphia, Pennsylvania

STEVEN P. RIVERS, M.D.

Assistant Professor of Surgery and
Associate Attending in Vascular Surgery,
Montefiore Medical Center—Albert
Einstein College of Medicine, Vascular
Surgeon-in-Charge, Bronx Municipal
Hospital, New York, New York

HAZIM J. SAFI, M.D.
Departments of Surgery and Pathology,
Baylor College of Medicine and The
Methodist Hospital, Houston, Texas

TIMOTHY A. SANBORN, M.D.

Associate Professor of Medicine, Associate
Director, Cardiovascular Research
Laboratory, Evans Memorial Department
of Clinical Research and the Department
of Medicine, University Hospital,
Boston University Medical Center,
Boston, Massachusetts

XV

GAIL P. SANDAGER, R.N., R.V.T.
Department Manager of Vascular
Laboratory, Columbus Hospital,
Chicago, Illinois

PIERRE SARRADON, M.D.
Senior Resident, St. Joseph Hospital,
Department of Cardiovascular Surgery,
Marseilles, France

RONALD P. SAVARESE, M.D.

Clinical Assistant Professor of Surgery,
Department of Surgery, University of
Pennsylvania School of Medicine,
Philadeiphia, Pennsylvania

PETER A. SCHNEIDNER, M.D.
Division of Vascular and Thoracic Surgery,
Scripps Clinic and Research Foundation,
La Jolla, California

FREDERICK L. SCHWAB, M.D.
Department of Radiology, George
Washington University, Washington,
D.C.

ASAD R. SHAMMA, M.D.

Fellow; Vascular Surgery, Department of
Vascular Surgery, Department of
Surgery, University of Iowa, Iowa City,
Iowa

DAVID L. STEINBERG, M.D.
Department of Radiology, George
-Washington University, Washington,
D.C.

RONALD J. STONEY, M.D.
Department of Surgery, University of
California, San Francisco, California

D. E. STRANDNESS, Jr., M.D.
Department of Surgery, University of
Washington, School of Medicine,
Seattle, Washington

LARS G. SVENSSON, M.B., B.Ch.,
M.SC. (MED), Ph.D., FR.C.S.,F.C.S.,
(S.A.) 5
Department of Thoracic and Cardiovascular
Surgery, Cleveland Clinic Foundation,
Cleveland Ohio



xvi

LLOYD M. TAYLOR, Jr., M.D.
Division of Vascular Surgery, Oregon
Health Sciences University, Portland,
Oregon

FRANK J. VEITH, M.D.

Professor and Chief of Vascular Surgery,
Montefiore Medical Center—Albert
Einstein College of Medicine, New
York, New York

KURT R. WENGERTER, M.D.

Instructor and Associate Attending in
Vascular Surgery, Montefiore Medical
Center—Albert Einstein College of
Medicine, New York, New York

Contributors

RODNEY A. WHITE, M.D.
Chief, Vascular Surgery, Harbor-UCLA
Medical Center, Associate Professor of
Surgery, Torrance, California

JAMES S. T. YAO, M.D., Ph.D., FA.C.S.
Division of Vascular Surgery, Department
of Surgery, Northwestern University
Medical School, Chicago, Illinois

DAVID H. YAWN, M.D.
Departments of Surgery and Pathology,
Baylor College of Medicine and The
Methodist Hospital, Houston, Texas

e




Foreword Vil
Introduction iX

John J. Bergan and James S. T. Yao

Contributors xii

PART I: BASIC CONSIDERATIONS

Diet and Biochemistry in Atherogenesis 3
Peter D. Cahill, R. Scott Mitchell, and D. Craig Miller

Human Vascular Grafts: Cellular and Extracellular Matrix

Components 21
James M. Anderson, Thomas Hering, and Mary F. Abbuhl

PART Il: LASER TECHNOLOGY

Basic Physics of Laser Energy 33
Rodney A. White

The Effect of Laser Energy on the Arterial Wall 45 -
Peter E. Lawrence and David Dries d

Arterial and Venous Ané_stomosis by Laser Energy , 59
Walter J. McCarthy and Renee S. Hartz

The Use of Thermal-Tip Laser Probe in Occluded Arteries
Timothy A. Sanborn

69

iii



iv . Contents

Excimer Laser: its Clinical Applications and Critique of Lasers in Vascular
Surgery 79
Warren S. Grundfest, Frank Litvack, and James S. Forrester

PART Ill: RADIOLOGIC TECHNIQUES

Application of MRl in Vascular Surgery 89
Madeleine R. Fisher

Intraarterial DSA ¥
Bert C. Eikelooom and J. Werner Ludwig

The Current Status of Catheter Directed Fibronolysis in the Treatment of
Arterial and Graft Occlusions 119
Barry T. Katzen and Arina Van Breda

Interventional Radiology: PTA of Peripheral Arteries 135
K. Wayne Johnson

N

PART IV: CEREBROVASCULAR INSUFFICIENCY

The Use of Transcranial Doppler in Carotid Surgery 147
Peter A. Schneider and Eugene E Bernstein

Sonic Characterization of Carotid Artery Plaque and Its Surgical
Significance 161
James S. T. Yao, John Francfort, William R. Flinn, and John J. Bergan

Diagnosis and Management of Asymptomatic Carotid Stenosis 171
Robert W. Hobson II and Thomas G. Lynch

Surgery of Vertebral Artery Insufficiency 187
Edouard Kieffer, Amine Bahnini. and Ge L4 itancurel

Surgery for Symptomatic Carotid Artery Disease 215
Allan D. Callow :

Intraoperative Use of the B-Mode Scan 231
D. Preston Flanigan -

PART V: AORTOILIAC ARTERY

Cardiac Evaluation Prior to Aortic Surgery . 243
Bruce S. Cutler

Intraoperative Monitoring in Aortic Surgery 257
Jerry Goldstone

Prevention of Spinal Cord Ischemia iﬁ Aortic Surgery 273
Lars G. Svensson and Floyd D. Loop



Contents

New Findings in Aortic Aneurysm Surgery 287
John J. Bergan, James S. T. Yao, William R. Flinn, and Walter J. McCarthy

Recent Advances in Management of Complex Aortic Aneurysms 299
E. Stanley Crawford, Joseph S. Coselli, Hazim J. Safi, and David H. Yawn

Comparison of PTFE and Dacron Bifurcation Grafts 323
Robert Courbier, Pierre Sarradon, Nicolas Mangialardi

Modern Management of Impotence Associated with Aortic
Surgery = 337 i :
Ralph G. DePalma, Cherie M. Edwards, Frederick J. Schwab, David L. Steinberg

PART VI: VISCERAL ARTERY

Utility of Duplex Scanning of the Renal Artery 351
Robert W. Barpes

Duplex Scan of Mesenteric and Celiac Arteries 367
William R. Flinn, G. P Sandager, M. Lilly, James S. T. Yao, and John J. Bergan

°

Antegrade Bypass for Chronic Visceral Ischemia 377
Kimberley J. Hansen and Ronald J. Stoney

Hepatic and Splenic Artery for Renal Revascularization 389
David C. Brewster and Ashby C. Moncure

PART VII: FEMOROPOPLITEAL OCCLUSIVE DISEASE

Endothelial Cell Seeding in Bypass Grafting 409
Linda M. Graham and William E. Burkel

Resdlts of Endothelial Cell Seeded Bypass Grafting in Man 423

Malcolm B. Herring, Rebecca S. Compton, Daniel R. LeGrand, -
and Austin L. Gardner

Duplex Scanning of Peripheral Arteries: Practical Application 437
Ted R. Kohler and D. E. Strandness, Jr.

Critique of Alternatives in Utilization of Autogenous Vein 447
Frank J. Veith, Sushil K. Gupta, Kurt R. Wengerter, and Steven P. Rivers

Angioscopy in Vascular Reconstruction 459
Cornelius Olcott IV

Perioperative Use of the Duplex Scan 467
Dennis E Bandyk

Current Status of the Reversed Saphenous Vein Graft 483
Lloyd M. Taylor, Jr. and John M. Porter

in-Situ Saphenous Vein Bypass 507
John D. Corson, Asad R. Shamma, and Ronald L. Meng



vi Contents

The Place of Arm Veins in Arterial Revascularization 523
George Andms and Robert W. Harris

Composite Seguentlal Graft _‘ 541
Carol A. Raviola, Ronald P. Si:vam:e, and Dommnc A. DeLautemls

iIndex 549 .



PART |

Basic Considerations



