& Mc

N Graw
Hill

2 Education

‘.

.
i Vo -

-

£

CASE FILES

RREFFE M 53 fi

53 cases with USMLE-style questions help you

master core competencies to excel on the clerkship
and ace the exam

Section on fundamentals of anesthesiology builds a
foundation for progressive learning

Clinical pearls highlight key points

Proven learning system maximizes your exam scores

CONLAY ¢ POLLOCK * VANN =« PAl « TOY

@ orEsum



CASE FILES®

Anesthesiology

R

Lydia Conlay, MD, PhD, MBA

Formerly Professor of Anesthesiology

Baylor College of Medicine

Houston, Texas

Currently Russell and Mary Shelden
Professor of Anesthesiology

University of Missouri College of
Medicine

Columbia, Missouri

Julia Pollock, MD

Program Director, Anesthesia Residency
Staff Anesthesiologist

Virginia Mason Medical Center

Seattle, Washington

Mary Ann Vann, MD

Instructor in Anesthesia

Harvard Medical School

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Sheela Pai, MD

Associate Director, Residency Program
Assistant Professor

Temple University School of Medicine
Philadelphia, Pennsylvania

534!

Eugene C. Toy, MD

The John S. Dunn, Senior Academic
Chair and Program Director

The Methodist Hospital
Ob/Gyn Residency Program

Houston, Texas

Vice Chair of Academic Affairs

Department of Obstetrics and
Gynecology

The Methodist Hospital

Houston, Texas

Associate Clinical Professor and
Clerkship Director

Department of Obstetrics and
Gynecology

University of Texas—Houston Medical

School

Houston, Texas

Associate Clinical Professor
Weill Cornell College of Medicine
New York, New York

Q AR E S R



BEEERSE (CIP) £4E
JFRMF-E 5200 53 ) =Case files:Anesthesiology: #3C / (3£) R (Conlay,L.) 5% .

—bEt: JERCKAEESFEH R, 201311
ISBN 978-7-5659-0693-0

[ . OB I . OBE-- TN . OREBEY: — fRE — b — 3L IV . D R614

vh R A P 34 CIP B (2013) 45 268660 5

Lydia Conlay, Eugene C. Toy, etal.

Case Files: Anesthesiology

ISBN 978-0-07-160639-4

Copyright” 2011 by McGraw-Hill Education.

All rights reserved.No part of this publication may be reproduced or transmitted in any form
or by any means, electronic or mechanical, including without limitation photocopying,
recording, taping, or any database, information or retrieval system, without the prior
written permission of the publisher.

This authorized English reprint edition is jointly published by McGraw-Hill Education(Asia)
and Peking University Medical Press.This edition is authorized for sale in the People’s
Republic of China only, excluding Hong Kong SAR, Macao SAR and Taiwan.
Copyright® 2013 by McGraw-Hill Education (Asia), a division of McGraw-Hill Education
(Singapore) Pte. Ltd. and Peking University Medical Press.

R AT . R EAREHImIFAT, A AR AR UL e &
ki, IEEARTEED, b, 75, SGEEfTEdErE. (FERTRRN AL,
A BRI SCREP R R 57 - Ak (M) B0F R R AL RUR 2 B2 R 64
AR, MRRASEAUURIE S ARIEMESEN (MBS FITEX, MRS
TTBEMEE) M.

RBAL © 2011 fZFEREST - F/R (IEM) B0 R R 5L B T

A 455G McGraw-Hill Education /A =] BithiRsE, TinEE A EHE.

b AT RBURE ERLA R 80 5 - 01-2013-8436

FREE = R BI15361

4%  5: LydiaConlay, %

HRET: bl RFEFERREE (& 010-82802230)

M b (100191) JEETHIEREKFPEi385 Lok BEESEEA

B E: http://www.pumpress.com.cn

E-mail: booksale@bjmu.edu.cn

EP Rl b ER A PR A A

% 8. HeBs

RERE: BEF  BERX: F K REDHE: Kak
970mm X 650mm  1/16 ENsi: 34 FH: 638TF
20144E1 HSE 1R 20144E 1 F 55 1IRERRI

: ISBN 978-7-5659-0693-0

E i 96.000C

AR, EELR

(LR o () R 7 5 AL R AT 3Rk R B )

Rl o

7F
&
1



il e

Case Files &3¢ 24 55 - o /R EH i iUA 7 BB P E 4
i RSN A, Bt 5 2 T 4 B BBt e A . JERURS
BEof i ARAE S AT - TR EE HIRA R E1E, @EREMR T A
. -

® A FEESR A 51 43 ® A=Wk 2B 60 f

® fifil~~ 54 60 Bl ® Ji B2 5451 50

® 2 E5 B 56 4l ® A= 60 1l

® Bk EZ M 60 il ® SipleEZR I 56

® i RleEEp 60l @ JLEHEZEH] 60 il

® M ES G 54 @ HRIEE 45

® LER ARG 50 B @ BREEESRAH 53 fil

BABEA TR A

—. Bk, FEMEBREE, ELRIERE AR,
el P A 2 P SR R SR 3 B A4 7 SRR XA

—. WAL, BN E LR SRR SR
IREGES &, i PR IR I RSB e B 3R
=, DROFEERA, ah%T, RIHEA PBL (AN +H
D)) M CBL (REIAHLRE) .,

A ZRBN AT B2 e R AR B B B 2 AR 3 RO BOM B
TR, tRERA S EEIGENF Y, EHRAEEN, AR
B Fid S hnSe [ B I Ph B2 A 2 6

EERXFEFHRA



DEDICATION

This book is dedicated to the Educational Scholars’ Fellowship Program (ESFP), a
combined effort of Baylor College of Medicine and the University of Texas at
Houston, to recognize and train individuals in educational pursuits. It was at the
ESFEP that Drs. Conlay and Toy met, and where this book was conceived. We also
dedicate this book to educators everywhere, who work so tirelessly to see that the
craft of anesthesiology is perpetuated for generations to come. X

rtor



" CONTRIBUTORS

Kamardeen Alao, MD

Assistant Professor of Anesthesiology
Temple University School of Medicine
Philadelphia, Pennsylvania

Amit Asopa, MD

Resident in Anesthesia

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Prasad Atluri, MD

Associate Professor of Anesthesiology

Baylor College of Medicine

Chief, Anesthesiology Service Line

Michael E. DeBakey Veterans Affairs Medical Center
Houston, Texas

Heather Ballard, MD

Resident in Anesthesia

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Holly Barko, MD

Resident in Anesthesia

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Sheila Ryan Barnett, MD

Associate Professor of Anesthesiology
Harvard Medical School

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Ruma Bose, MD

Instructor in Anesthesia

Harvard Medical School

Beth Israel Deaconess Medical Center
Boston, Massachusetts

ix



CONTRIBUTORS

Asher Cantor, MD

Resident in Anesthesiology
Virginia-Mason Medical Center
Seattle, Washington

Corey E. Collins, DO

Instructor in Anesthesia

Harvard Medical School

Assistant Anesthesiologist
Massachusetts Eye and Ear Infirmary
Boston, Massachusetts

Lydia A. Conlay, MD, PhD, MBA

Formerly Professor of Anesthesiology

Baylor College of Medicine

Houston, Texas

Currently Russell and Mary Shelden Professor of Anesthesiology
University of Missouri College of Medicine

Columbia, Missouri

Melanie Darke, MD
Anesthesiologist

St John Hospital and Medical Center
Detroit, Michigan

Thomas Dean, MD

Resident in Anesthesiology
Virginia-Mason Medical Center
Seattle, Washington

Christina Fidkowski, MD
Attending Anesthesiologist
Henry Ford Hospital
Detroit, Michigan

Paul G. Firth, MBChB

Instructor in Anesthesia

Harvard Medical School

Attending in Anesthesia, Massachusetts General Hospital
Massachusetts Eye and Ear Infirmary

Boston, Massachusetts

Adam Fleckser, MD

Assistant Professor, Department of Anesthesiology
Temple University School of Medicine
Philadelphia, Pennsylvania



CONTRIBUTORS

xi

Matthew Fritsch, MD

Clinical Fellow in Anesthesia

Department of Anesthesia, Critical Care, and Pain Medicine
Beth Israel Deaconess Medical Center

Boston, Massachusetts

Matthew Hansen, MD

Resident in Anesthesia

Department of Anesthesia, Critical Care, and Pain Medicine
Beth Israel Deaconess Medical Center

Boston, Massachusetts

Ellen Hauck, MD, PhD

Assistant Professor, Department of Anesthesiology
Temple University School of Medicine
Philadelphia, Pennsylvania

James D. Helman, MD

Staff Anesthesiologist

Section Head, Cardiac Anesthesiology
Virginia-Mason Medical Center
Seattle, Washington

Raegan Hicks, MD

Resident in Anesthesiology
Virginia-Mason Medical Center
Seattle, Washington

Stephanie B. Jones, MD

Associate Professor of Anesthesia

Harvard Medical School

Residency Program Director and Vice Chair for Education
Department of Anesthesia, Critical Care, and Pain Medicine
Beth Israel Deaconess Medical Center

Boston, Massachusetts

Thab Kamel, MD

Assistant Professor, Department of Anesthesiology
Temple University School of Medicine
Philadelphia, Pennsylvania

Swaminathan Karthik, MD
Instructor in Anesthesia

Harvard Medical School

Beth Israel Deaconess Medical Center
Boston, Massachusetts



CONTRIBUTORS

Assistant Professor, Department of Anesthesiology
Temple University School of Medicine
Philadelphia, Pennsylvania

Lisa Kunze, MD

Instructor in Anesthesia

Harvard Medical School

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Julia Labovsky, MD

Department of Anesthesia and Surgical Services
National Institutes of Health Clinical Center
Bethesda, Maryland

Laura Leduc, MD

Clinical Fellow in Anesthesia
Children’s Hospital of Boston
Boston, Massachusetts

Susan Lin, MD
Anesthesiologist

Good Samaritan Medical Center
Brockton, Massachusetts

Devi Mahendren, MBChB

Resident in Anesthesia

Beth Israel Deaconess Medical Center
Boston, Massachusetts

John D. Mitchell, MD

Instructor in Anesthesia

Harvard Medical School

Associate Residency Program Director
Beth Israel Deaconess Medical Center
Boston, Massachusetts

Vivek Moitra, MD
Assistant Professor of Anesthesiology, Division of Critical Care

Columbia University College of Physicians and Surgeons
New York, New York

Jennifer D. Nguyen, MD, MEd

Associate Professor of Anesthesiology

Baylor College of Medicine

Director of Pre-Operative Evaluation Clinic

Michael E. DeBakey Veterans Affairs Medical Center
Houston, Texas



CONTRIBUTORS

xiii

Sheela Pai, MD

Associate Director, Residency Program

Assistant Professor, Department of Anesthesiology
Temple University School of Medicine
Philadelphia, Pennsylvania

Julia Pollock, MD

Staff Anesthesiologist

Program Director Anesthesia Residency
Virginia-Mason Medical Center
Seattle, Washington

Norma J. Sandrock, BSChE, MD
Instructor in Anesthesia

Harvard Medical School

Director, Acute Pain Service

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Wyndam Strodtbeck, MD
Staff Anesthesiologist
Virginia-Mason Medical Center
Seattle, Washington

Lila Sueda, MD

Staff Anesthesiologist
Virginia-Mason Medical Center
Seattle, Washington

Eswar Sundar, MD

Instructor in Anesthesia

Harvard Medical School

Director of Post-Anesthesia Care Units
Beth Israel Deaconess Medical Center

Boston, Massachusetts

Eugene C. Toy, MD

The John S. Dunn, Senior Academic Chair and Program Director
The Methodist Hospital Ob/Gyn Residency Program, Houston, Texas
Vice Chair of Academic Affairs

Department of Obstetrics and Gynecology

The Methodist Hospital-Houston

Associate Clinical Professor and Clerkship Director

Department of Obstetrics and Gynecology,

University of Texas—-Houston Medical School

Houston, Texas

Associate Clinical Professor

Weill Cornell College of Medicine

New York, New York



CONTRIBUTORS

Vann, MD
f t of Anesthesia, Critical Care, and Pain Medicine
‘Beth Israel Deaconess Medical Center

Instructor in Anesthesia

Harvard Medical School

Boston, Massachusetts

Anu Vasudevan, MD, FRCA
Instructor in Anesthesia

Harvard Medical School

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Sherien Verchere, MD

Clinical Assistant Professor of Anesthesiology

Baylor College of Medicine

Staff Anesthesiologist

Michael E. DeBakey Veterans Affairs Medical Center

Houston, Texas

Wade Weigel, MD

Staff Anesthesiologist
Virginia-Mason Medical Center
Seattle, Washington

Zdravka Zafirova, MD

Associate Director, Anesthesia Perioperative Medicine Clinic
Assistant Professor, Department of Anesthesia and Critical Care
University of Chicago

Chicago, Illinois



" PREFACE

We appreciate all the kind remarks and suggestions from the many medical
students over the past 7 years regarding the Case Files® series. Your positive
reception has been an incredible encouragement, especially in light of the short
life of the Case Files® series. In this first edition of Case Files®: Anesthesiology, the
basic format of the other books in the series has been retained, with some unique
twists to be best suited to the field of anesthesiology. Cases 1-9 are deemed
“Anesthesiology 101,” which reviews the basics such as machine setup, preop-
erative evaluation, and how to troubleshoot an intraoperative emergency. This
first section grew from an initial draft of a few key concepts to 9 independent
clinical cases because we wanted to ensure that students fully grasped the signif-
icance of each teaching point. The remaining cases are organized by surgical
or organ system to aid the student in the general approach to physiology and
pathophysiology. The case listing in the back of the book and the index will
allow a student quickly to reference similar situations for the sake of comparison.
The multiple choice questions have been carefully reviewed and rewritten to
ensure that they comply with the National Board and USMLE Step 2 format.
As with any first edition, this undertaking has required more effort, yet with the
toil comes much satisfaction with the end product. We hope that the reader will
enjoy learning anesthesiology through the simulated clinical cases and that this
text will help in organizing the information and clinical approach in such a
challenging specialty. It is certainly a privilege to be a teacher for so many students,
and it is with humility that we present this book.

The Authors
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" INTRODUCTION

Mastering the cognitive knowledge within a field such as anesthesia is a formi-
dable task, especially for the new learner. It is even more difficult to draw on
that knowledge, procure and filter through the clinical and laboratory data,
develop a differential diagnosis, and finally form a rational treatment plan. To
gain these skills, the student often learns best at the bedside (or for anesthesia,
most often the operating table), guided and instructed by experienced teachers
and inspired toward self-directed, diligent reading. Clearly, there is no replace-
ment for education in the operating room or bedside. Unfortunately, clinical
situations usually do not encompass the breadth of the specialty. Perhaps the
best alternative is a carefully crafted patient case designed to stimulate the
clinical approach and decision making. In an attempt to achieve this goal, we
have constructed a collection of clinical vignettes to teach diagnostic or ther-
apeutic approaches relevant to the field of anesthesia. Most importantly, the
explanations for the cases emphasize the mechanisms and underlying principles
rather than merely rote questions and answers.

This book is organized for versatility: to allow the student “in a rush” to go
quickly through the scenarios and check the corresponding answers, and to
provide more detailed information for the student who wants thought-
provoking explanations. The answers are arranged from simple to complex: a
summary of the pertinent points, the bare answers, an analysis of the case, an
approach to the topic, a comprehension test at the end for reinforcement and
emphasis, and a list of resources for further reading. The clinical vignettes are
purposely arranged in a systematic manner to more easily allow the student to
learn and integrate the mechanisms. A listing of cases is included in Section
IV to aid the student who desires to test his or her knowledge of a certain area
or to review a topic, including basic definitions. Finally, we intentionally did
not primarily use a multiple-choice question format because clues (or distrac-
tions) are not available in the real world. Nevertheless, several multiple-choice
questions are included at the end of each scenario to reinforce concepts or
introduce related topics.

HOW TO GET THE MOST OUT OF THIS BOOK

Each case is designed to simulate a patient encounter and includes open-
ended questions. At times, the patient’s complaint differs from the issue of
most concern, and sometimes extraneous information is given. The answers
are organized into four different parts: '

. Xix



XX INTRODUCTION

PART 1

1. Summary: The salient aspects of the case are identified, filtering out the
extraneous information. The student should formulate his or her summary
from the case before looking at the answers. A comparison with the sum-
mation in the answer helps to improve one’s ability to focus on the impor-

tant data while appropriately discarding irrelevant information, a

fundamental skill required in clinical problem solving.

2. A straightforward answer is given to each open-ended question.
3. An analysis of the case, which consists of two parts:

a. Objectives: A listing of the two or three main principles that are crucial
for a practitioner in treating a patient. Again, the student is challenged
to make educated “guesses” about the objectives of the case after an ini-
tial review of the case scenario, which helps to sharpen his or her clini-
cal and analytical skills.

b. Considerations: A discussion of the relevant points and a brief
approach to a specific patient.

PART 11

An approach to the disease process, consisting of two distinct parts:

1. Definitions: Terminology pertinent to the disease process.
2. Clinical approach: A discussion of the approach to the clinical problem in
general, including tables, figures, and algorithms.

PART 111

Comprehension questions: Each case includes several multiple-choice ques-
tions that reinforce the material or introduce new and related concepts.
Questions about material not found in the text are explained in the answers.

PART IV

Clinical pearls: A listing of several clinically important points, which are
reiterated as a summation of the text and to allow for easy review, such as
before an examination.
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