[ ~ INTRODUCTION TO

RADIOLOGIC.

=’6t B wmy



ODUCTION TO

.
Edsted by / % %
¥ :?
LaVERNE TOLLEX{‘ &
PAD,, RT. (R) (T) (N) (FASRT)

~.
s

e

with fourteen contributors
with 89 illustrations

St. lows Balmore Boston  Chicago  London  Philadeiphia  Sydney  Toronto




h"ﬁ zigibgook

Cedicated to Pubh(shing Excellénce

L 2
Publisher: David T. Culverwell
Assistant Editor: Cecilia F. Reilly .
Editorial Project Manager: Jolynn Gower
Production Assistant: Pete Hausler
Book Design: Gail Morey Hudson

THIRD EDITION

Copyright © 1992 by Mesby—Year Book, Inc.
A Mosby imprint of Mosby—Year Book, Inc.

All rights reserved. No part of this publication may be reproduced,
stored in a retrieval system, or transmitted, 1n any form or by any
means, electronic, mechanical, photocopying, recording, or otherwise,
without prior written permission from the publisher.

Permission to photocopy or reproduce solely for internal or personal

use is permitted for libraries or other users registered with the Copyright
Clearance Center, provided that the base fee of $4.00 per chapter pius $.10
per page is paid directly to the Copyright Clearance Center, 27 Congress
Street, Salem, MA 01970. This consent docs not extend to other kinds

of copying, such as copying for general distribution, for adverdsing or
promotional purposes, for creating new collected works, or for resale.

Printed in the United States of America.

| Mosby-Year Book, Inc.
11830 Westline Ind_ustrial Drive, St. Louis, MO 63146

Library of Congress Cataloging in Publication Data

Introduction to radiologic technology / edited by LaVerne Tolley
Gurley, Wiiliam J. Callaway ; with fourteen contributors.— 3rd ed. [h
p. cm.
Includes bibliographical references and index.
iSBN 0-8016-1833-9 -
1. Radiology, Medical— Vocational guidance. 2. Radiologic -

technologists. I. Gurley, LaVerne Tolley, 1918- II. Callaway, . \1
William J. (William Joseph), 1951-
[DNLM: 1. Technology, Radiologic. WN 160 162] =

R898.157 1992

616.0757—dc20

DNLM/DLC :

for Library of Congress 92-1060

92 93 94 95.96 CLMY 9:8.7 65 4 3.2 1

_—_—_




E_dito_rs

LaVerne Tolley Gurley, Ph.D., R.T. (R) (T) (N) (FASRTY), is certified in ra-
diologic technology, nuclear medicine technology, and radiation therapy,
and has received the B.A. and Ph.D. degrees. She is a Fellow of ASRT, is a
life member of AERS, and is recognized in such international listings as
2000 Women of Achievement, International Scholars Directory, and the World’s
Who’s Who of Women. After nearly 30 vears with the University of Tennessee
Medical Units, she transferred to Shelby State Community Collegc to direct
the Radiologic Technology Program. She retired from full-time service in
1989 but continues as professor on special assignment on a part-time basis. ’

William J. Callaway, B.A., RT. (R), has worked in health care for more
than two decades, being involved in radiography education for much of that
time. He has served as director of two schools of radiography in Illinois and
is currently at Memorial Medical Center in Springfield, Illinois. Mr. Calla-
way has also coordinated staff development activities and guest relations in
the hospital setting. Educated in radiologic technology at Franciscan Hospi-
“tal in Rock Island, Illinois, he attended Augustana College in Rock Island
and later received a B.A. from Western Illinois University. He co-founded
Radiography Educators of the Midwest (REM). He has spokcn extensively
at local, state, and national radiology society meetings. Mr. Callaway is also
self- emploved as a management consultant to hospitals and firms nationaily
and has conducted over 300 seminars or management, interpersonal com-
munications, and customer service.



Contributors

Gwendolyn W. Bolden received a B.A. in economics and education from
LeMoyne College, Memphis, Tennessee. She was an educator in secondary
social sciences in the Memphis City Public School System for 10 vears. Ms.
Bolden received an M.A. degree from Memphis State University in curricu-
lum and instruction. She is currently coordinator of academic affairs for the
Health Sciences Center in the College of Dcnnstrv at the University of Ten-
nessee m Memphis. .

Victor M. Coury, Ed.D., was Director of the Division of Behavioral Science
at the College of Dentistry, University of Tennessee Center for the Heaith
Sciences, from 1969 to 1990. He was a professor at the College of
Dentistry, where he worked for 21 years. He received his Ed.D. in 1966
from the University of Georgia at Athens. His specialty is educational
psvchology.

Gary N. Elledge, R.T. (R), received his Associate Degree in radiologic tech-
nology in 1980. He received his B.S. in radiologic technology from the Uni-
versity of Tennessee Center for the Health Sciences in Memphis, and was
subscqucntly employed by that institution. He is currently emploved by the
Regional Medical Center at Memphis in Memphis, Tennessee as Chief Tech-
nologist, Radiology-Administration.

Madeleine Lax Ewing, P.B.S., R.T bcgan her career in radiologic technol-
ogy in 1971. She holds an A.S. in radiologic technology from San Diego
Mesa College and a certificate from Mercy Hospital in San Diego, Califor-
nia. Ms. Ewing is a former radiologic tcchnologv school director and is cur-

vii



viii CONTRIBUTORS

renty a software marketing and training consultant for General Electric
Medical Systems. She receiv: ed her B.S. in radiology management and train-
ing from \kmphls State University.

Sandra L. Jones Ireland, R.T. (R), A.A., B.A., has been registered with the
ARRT since 1965. She worked at the University of Minnesota College of
Veterinary Medicine from 1965 to 1978. In 1978 she obtained an A.A. de-
gree from the University of Minnesota. From 1979 to 1981 she was an in-
structor at Tuskegee Instrute’s School of Radiologic Technology. In 1987
she graduated with distinction from Iowa State University with a B.A. in
Journalism and Mass Communication and a minor in Anthropolog\ She has
had arucles published in Radilogic Teclmology. Currently she is completing
independent research and has written a book titled: Ethnic Periodicals in Con-
temporary America: An Annotated Guide.

Penny S. Mays, R.T. (AHRA), is Program Director at School of Radiologic
Teuhnolog\ Shelby State Community College, Memphis, Tennessee. Ms.
Mays was trained in radiologic tcghnolog\ at the University of Tennessee
Medical Unit in Memphis. She has also served as Educational Director of
the School of Radiologic Technology in a Huntsville hospital-based pro-
gram and as Technical Dircctor of the Department of Radiology. Ms. Mays
has had articles on patient education published in Applied Radxologv

Neta B. McKnight, R.T. (FASRT), is an associate professor and director of
the Radiologic Technology Program at Jackson State Community College in
Jackson, Tennessee. She was a member of the Board of Trustees of the
American Registry of Radiologic Technologists from 1976 to 1984. Ms.
McKnighrt has a B.A. degree in education from Northeastern Illinois Univer-
Sity. She 1s a past board ‘member and Fellow of the ASRT.

James Ohnysty, R.T. (FASRT), is Coordinator of Radiology Services at
American Medical International, Inc. in Houston, Texas. He has been ac-
tively involved in radiologic technology since 1956. As a member of ASRT
since 1959, Mr. Ohnysty’s activities have included charter membership of
the Joint Review Committee on Educadon in Radiologic Technology. He
has had articles published in Radrologic Technology, and has written a text en-
titled Adds to Ethics and Proftssional Conduct for Student Radiologic Techmolo-
Jists.

Daryl M. Reynolds, R.T., is Director of Medical Systems at National Med-
ical Enterprises, Inc., in Los Angeles, California. He previously held the po-



CONTRIBUTORS ix

sition of Director of Medical Imaging for Hospital Affiliates International.
He has also been Administrative Director and Instructor in radiology at the
University of Minnesota, University of Arizona. and University of California
in Los Angeles.

Donald F. Samuel received his B.A. degree from Oberlin College in 1975
and his J.D. degree from.the University of Georgia School of Law in 1980.
He is currently a partner with the law firm of Garland and Associates in At-
lanta, Georgia. His area of practice is criminal defense and personal injun'

Alan B. Silverberg received his B.A. degree from Beloit College in 1977
and his J.D. degree from the University of Georgia School of Law in 1983.

Russell A. Tolley rccci\'ed his B.A. degree from the Universiry of Georgia
in 1980 and his J.D. degree from the University of Georgia School of Law
in 1983. He is currently an associate with the law firm of Long, Aldridge
and Norman in Adanta, Georgia. His practice is in the area of creditor’s
rights, lender liability, and bankruptcy.

Wanda E. Wesolowski, R.T., M.A.Ed. (FASRT), reccived her technical
training at the Thomas Jefferson University Hospital, Philadelphia, com-
pleted “her undergraduate work at LaSalle University in Philadelphia; and
did graduate w ork at Beaver College in Glenside, Pennsylvania. Currently.
she_is Associate Professor in the Radiolocfic Technology program ar the
Community College of Philadelphia. In 1973, Ms. Wesolowski was awarded
the ASRT second NEMA award for a technical paper.

Carol Coats anck, B.S., R.T. (R), CSRT, received her degree in radio-
logic technology in 1979 from the University of Tennessee Center for the
Health Sciences in Memphis. She was formerly technical director at the St.
Joseph Hospital School of Radiologic Technology in Memphis, Tennessee
and a technical representative for the E.L Dupont De Nemours and Com-
pany, Inc. She is currenty clinical coordinator at Sharp Memorial Hospital
in San Diego, California.



Preface

v

This edition contains material for a complete introductory course in ra-
diologic technology, providing the student with information regarding the
profession as well as cognitive information to ensure safe clinical practice.

The comments and suggestions of the many technologists who .adopted
the first two editions of this text influenced the content and arrangement of
‘the third edition. The authors attempted to update and modernize content,
terminology, and illustrations, but the original aim of the text has not
changed. A new feature of the third edition is the addition of questions and
exercises at the end of each chapter. These materials are designed to empha-
size the salient material covered in each chapter. Thcy may be used as a study
guide for the student, presented as a required written assignment, or form
the basis for classroom discussion.

The order of the chapters remains basically thc same, because educators
already have the course syllabus built around this arrangement. The excep-
tons to this are: The History of Medicine (which has been expanded) and
Radiology: An Historical Perspective. These chapters were moved into Part I
of the text.

There remains a strong commitment to foster professional development
of students by introducing the organizations and agencies that significantly
impact their careers. Updated information on the ARRT has been included.
The information on the ASRT has been retained and blended with other or-
ganziations that play a key role in the profession. Career options and posi-
tion guides are again included so that an overview of the profession can be
more fully appreciated.

Radiation safety in the laboratory and clinical setting continues to be an
objective. This information helps ensure that the students’ transition from
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classroom to clinic is made in safety. NCRP Report #91 is mentioned with
its recommendations. However, the recommendations of previous NCRP
reports are retained since the ARRT continues to test over this material.

Some material is more fully discussed, particularly in the newer imaging
modalities. Chapter 1 is completely revised, reflecring the increased emphasis
on patient service as a vital part of patient care and total quality manage-
ment. [n the final section, the health care delivery system and the many is-
sues pertaining to it are presented in more detail than in previous editions.
However, the text remains “introductory” in nature, with the expectation
" that subsequent courses will delve more deeply into the technical aspects of
radiography.

LaVerne Tolley Gurley
William J. Callaway
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Introduction to Quality
Customer Servige

William J. Callaway

OBJECTIVES
Upon completion of this chapter, you should be able to:

¢ Explain the importance of having a thorough understanding of
the technical aspects of radiologic technology.

© Name the sources of information that most patients use when

choosing a hospital.

¢ List the inside and outside customers served by the health care
facility.

¢ Describe quality care from the patient’s perspective.

¢ List high-tech and high-touch aspects of health care.

< Explain what is meant by a “moment of truth.”

¢ Outline a customer service cycle for a radiologic examination.
o List ways to enhance telephone conversations.

¢ Define empathy.

& Be able to use the conflict resolution model in customer service
-and high-stress situations.



4 BECOMING A RADIOLOGIC TECHNOLOGIST

‘ N 7elc0mc to the profession of radiologic technology! You are about to

embark on a series of educational experiences designed to help vou
work in this intriguing and challenging medical specialty. The purpose of
this book is to introduce you to the many facets of radiologic technology
and the educational process you are now beginning.

Radiologic technology is first and foremost a people-oriented business.
It carries with it special opportunities. Patients have entrusted their health to
us and need to feel that they are in the best of hands. It is up to vou, as a
new health care professional, to dedicate yourself to providing the highest
quality of care and service to vour patients (Fig. 1-1).

OVERVIEW

To provide quality service, a thorough understanding of vour chosen field is
necessary. You must have a command of the technical aspects of radiologic
technology so vou are free to concentrate on the health care customer,
whom we tradmonall\ call the patient. This book will assist vou on vour
journey. Because education at this level is a complicated task, the majority of
the chapters in Part I offer help in understanding the learning process itself.
In this section, noted educators share their ideas and suggestions on how to
get started with the study habits and personal adjustments required of the
new student. Their expertise, based on contact with hundreds of radiogra-
phy students, provides just the tvpe of information required to establish ef-
tective methods of study. Careful artention to this material will help set the
stage for all that follows throughout yvour education in radiologic tech-
nology.

The remaining chapters in Part I present the history and future of
health care in general and of radiology in pamcular Althouoh volumes have
been written on the history of medicine, Chapter 5 is a concise treatment of
this subject. This history of radiology is particularly interesting and exciting,
marked by steady progress through the vears.

The day-to-day practice of radxologxc technology is complex. Many new
and interesting terms, examinations, and relationships must be learned.
Chapters 8 through 11 in Part II introduce vou to terminology, equipment,
examinations, and radiograph production. These topics are encountered im-
mediately upon entering the clinical phase of the educational program. These
subjects are presented here because they begin to give you a working know I-
edge of what is happening in the radlolog\ dcpartmcnt Your early clinical
rotations will mean more to vou if vou alreadv have some grasp of the imag-
ing environment.

Part II also includes discussions about medical ethics and the legal



