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Prefa cé

NEW CONCEPTS IN CARDIAC IMAGING 1986 (NCCI), like the first volume, -

provides the reader with timely and critical reviews of state-of-the-art di-
agnostic methods on a regular, annual basis. These articles, written by in-
ternationally-known experts, provide clinical and technical information to
help clinicians, scientists, and students keep abreast of developments in this
rapidly changing and important area of medical practice.

NEW CONCEPTS IN CARDIAC IMAGING is again organized into four sec-
tions according to methodology: ulfrasound, radionuclide, x-ray, and mag-
netic. Contributors have used illustrations extensively (including color pho-
tographs) fo make their presentations most effective. Our readers can count
on the Editorial Board to encourage authors 1o take full advantage of illus-
trative materials in fyture volumes of NCCl as well.

A new feature in this series is the “lead article” on a topic relevant to all
aspects of cardiac imaging. In the inaugural lead article, Dr. Earl P. Stein-
berg discusses the impact of cost-containment and DRG-based prospective
payment. Dr. Steinberg, well known for his thoughtful in-depth analyses of
cost-containment issues, examines recent hedlth care cost-containment ini-
‘tiatives and their potential impact on cardioc imaging and coronary an-
giography. The discussion applies not only to cardiac imaging, but also
more generally to other aspects of medical technologies and practices. He
points out most definitely that evolving reimbursement policies will become
more dependent on cost effectiveness of a given modality and will discour-
age the use of multiple modality or serial studies when gains from the
" second study are considered marginal. Obviously it is becoming essential
that physicians who order the tests need to become increasingly conversant
with the technology and its relative cost effectiveness. ‘

- Among the topics you can look forward to in subsequeﬂkvolumes are:
applications of laser techniques, the value of the computer in echocardiog-
raphy, myocardial perfusion assessment strategies with NMR imaging, and
many others. While it is natural to emphasize methods that prove successful
and those that appear most promising, it is also important to indicate when
methods have not proved the test of time. When such instances occur,. you
can be confident that they will be covered in NCCI.

The Editors are quite pleased with the evolution of NCCl as demonstrated
by NCCi 1986. We believe that the addition of the lead article enhances
the value of the content, as does the continued liberal use of illustrations,
including those in full color. We will continue to provide you with discus-
sions of a critical nature so that the efficacy of these techniques is commu-
nicated most effectively, and we hope that you enjoy this volume as well
as the entire series. We welcome your suggestions, mcludlng reoommen
dahons of future topics.

GawnMPouoerD




Plate 1 (left).—Color Doppler of aortic insufficiency. In this diastolic
frame of a low parasternal view, the regurgitant jet (J) is seen extending
from the aortic valve (AV) into the left ventricular outflow tract and is
clearly differentiated from the simultaneous mitral inflow (MI). The jet is
relatively thin and does not reach beyond the tip of the anterior mitral
leaflet, and would therefore be graded as mild. LA indicates left atrium;
LV, left ventricle.

Plate 2 (right).—Atrioventricular canal defect. In this four chamber
view, the 2-D image shows an ostium primum atrial septal defect (4SD)
and a ventricular septal defect. With the superimposed color flow imaging,
systolic flow is clearly seen extending through both defects in a left to right
direction. With ECG gating to specific points in the cardiac cycle, any
significant right-to-left shunting can also be detected (as in Plate 3). LA
indicates left atrium; RA, right atrium; LV, left ventricle; RV, right ven-

tricle.

Plate 3.—Large ventricular septal defect (VSD) with puimonary hvper-
tension and bidirectional shunting. Long-axis view shows a large VSD, The
color Doppler documents the presence of bidirectional fiow through the
VSD. A, the flow is directed into the right ventricle during systole, shown
as red with a central blue area due to aliasing. B, during diastale, the flow
reverses from right to left (blue area).



Plate 4.—Color-coded 2-D Doppler echocardiogram, parasternal fong-
axis view, of a patient with valvular mitral stenosis. The transmitral jet is
shown in color. LV indicates left ventricle; LA, left atrium. ;

Plate 5.—Color-coded 2-D Doppler image (A) and drawing (B) from a
patient with aortic regurgitation (AR) and mitral stenosis (MS) in a para-
sternal long-axis view. Mitral and aortic diastolic flow are shown in color.
LV indicates left ventricle; AO, aorta, LA, left atrium.



Plate 6.—Functional images depicting relative coronary flow of a nor-
mal right coronary artery obtained in the right anterior oblique projection
are shown under baseline (left) and hyperemic (right) conditions. A signif-
icant increase in hyperemic flow is seen as earlier colors and greater inten-
sity of the pixels within the region of perfusion of the hyperemic compared
with the baseline study.

_ Plate 7.—Functional images depicting relative coronary flow of a left
coronary artery with 75% stenoses obtained in the left posterior oblique
projection are shown under baseline (left) and hyperemic ( right) condi-
tions. A low coronary flow reserve is vispally apparent from the small
change in pixel color and intensity within the region of perfusion.
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The Impact of Cost-
Containment and DRG-Based

Prospective Payment on
Cardiac Imaging™

EARL P. STEINBERG, M.D., M.P.P.

Assistant Professor of Medicine, Division of Internal Medicine, Johns Hopkins
Hospital; Joint Appointment, Department of Health Policy and Management,
Johns Hopkins School of Hygiene and Public Health, Baltimore, Maryland

_ TREMENDOUS PROGRESS has been made over the past decade in
cardiac imaging techniques, providing an increasingly exciting
and at times perplexing array of alternative means of evalu-
ating the cardiovascular system. Coincident with these techno-
logical developments, there has been a steady 10% to 15%
per year rise in health care costs in this country. By 1983, ex-
penditures on personal health care in the United States had
risen to $313.3 billion per year, approximately 10% of the
Gross National Product.' With federal health care expenditures
amounhting to $92 billion per year" and a budget deficit of
approximately $200 billion, the federal government has been
looking increasingly to reductions in health care spending as a
means of cutting its deficit. Such cost-cutting efforts will un-
doubtedly affect not only the use of existing cardiac imaging
techniques, but also the number and types of new techniques
developed in the future. :

The purpose of this chapter is to examine recent health care
cost-containment efforts and to consider their potential impacts
on the field of cardiac imaging. The chapter will focus on fed-
eral cost-containmerit initiatives. Although these have by no
means been the only cost-containment programs established
over the past few years, undoubtedly they have been the most

*This work was supported in part by a grant from the Robert Wood Johnson
Foundation. Dr. Steinberg is a Henry J. Kaiser Family Foundation Faculty Scholar in
General Internal Medicine.
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2 E.P. Steinberg

important. Moreover, many of the implications of federal pol--
icies for cardiac imaging are true for other cost-containment
efforts as well.

The chapter is organized as follows: The first section de-
scribes historical trends in the use of the various types of car-
diac imaging modalities. The second section provides an over-
view of the three major pieces of federal health care cost-
related legislation that have been implemented over the past
three years. The third section considers the potential impact
that legislation is likely to have on the use of cardiac imaging
modalities over the next several years.

HISTORICAL TRENDS IN CARDIAC IMAGING
UTILIZATION

According to the American Heart Assaciation, approximately
$52 billion (16% of total national health expenditures) were
spent on the dIOgnOSIS and treatment of cardiovascular dis-
eases in 1984.2 As can be seen from Table 1, almost 9% of all
hospitalizations are related to heart disease. Among those 65
years of age or older, heart disease—related hospitalizations
are even more common. The extent to which cardiovascular
disease contributes to national health care expenditures can be
expected to increase as the American populction ages over the
next several decades.

To provide some idea of the extent fo which the use of car-
diac imaging modalities contributes to these health care costs,
data regarding the acquisition costs of various types of cardiac
imaging equipment, representative charges for different types
of imaging studies, and estimates of the annual volume of
utilization of various types of cardiac imaging studies are pre-
sented in Tables 2 through 4. Utilization trend data for various

“

" TABLE 1.—HeArT Disease DiscHARGES BY AGE, 1979-98*

NO. OF DISCHARGES RELATED TO HEART CORRESPONDING KRCENTAQE OF ALL
DISEASE (IN THOUSANDS) ) HOSPITAL DISCHARGES
AGE, YR 1979 1980 1981 1979 1980 1981
All 3,070 3,201 3,339 83 8.5 8.7
<15 30 26 26 8 7 7
15-44 241 239 240 16 15 15
45-64 1,114 . 1,127 1,157 13.1 13.¢. - 133
65+ 1,685 1,808 1,914 18.6 18.3 18.4

*Source for 1979 data, reference 3; for 1980, reference 4; for 1981, reference 5.

-



Impact of Cost-Containment on Cardiac Imaging 3

TABLE 2.—-CARDIAC IMAGING EQuiPMENT COSTS

AVERAGE PRICE PRICE RANGE
MODALITY (DOULARS) (DOLLARS)

Echocardiography

M-Mode $ 17,000° $ 15,000-20,000°

2-D sector scanner 60,000° 30,000-120,0007

2-D with Doppler 90,000° 75,000-100,000°

Electronic phased array 100,000° 80,000-125,000°
Nuclear Studies 100,000-174,000”°
Catheterization

Single-plane equipment 490,000-600,000°

Complex laboratory 625,000-875,000°

Digital subtraction

angiography 400,000-700,0007

X-ray CT scanners 3

Standard 1.0 million” w

Dynamic spatial reconstruction 2.0 million”

Cine-CT scanner 1.6 million'®
Magnetic resonance imaging 1.5 million"' 800,000-2.5 million"’
Positron emission tomography ]

imaging unit 325,000'2

Medical cyclotron 399,500'?

types of cardiac imaging modalities at Johns Hopkins Hospital
are presented in Figure 1. Noninvasive as well as invasive
imaging of cardiac structures and coronary arteries have
clearly become increasingly integral parts of the management
of patients with known or suspected cardiac disease.

TABLE 3.—EsTiMATED CHARGES PER IMAGING STUDY*

AVERAGE CHARGE CHARGE RANGE
MODALITY (oowARs) (DOLLARS)
Echocardiography
M-Mode $163" (h + md) $ 75-85'* (h)
2-D 120-130' (h)
2-D with Doppler 190-210'* (h)
Nuclear Studies
Thallium-201
Rest 248'° (h) 140-500'% "¢ (h)
Exercise 307" (h) 200-470'% (h)
Exercise-redistribution 405°% (h + md) 315-495° (h + md)
First-pass :
Rest 155'3 (h) 95-275'% (h)
Rest and exercise 395% (h + md) 315-475° (h +. md)
MUGA .
Rest 243° (h + md) 225-260° (h 4 md)

Rest and exercise
Infarct imaging
Cardioc Catheterization

Cine-CT

3508 (h + md)
240'° (h)

760" (h)

640° (md)

315-385% (h + md)
143-300'° (h)
307-1,470'7 (h)
200-1,200° (md)
300-7501° (h)

*h indicates hospital charge; md, professional fee; (h + md), hospital chorgeplus profes-

sional fee.




4 E.P. Steinberg

TABLE 4.—EsTiMATED ANNUAL VOLUME OF CARDIAC IMAGING STUDIES
IN THE UNITED STATES BY MODALITY

NO. OF STUDIES*
(IN THOUSANDS)

IMAGING MODALITY 1979 1980 1981 1982 1983
Echocardiograms 1,355'® 3,491'
1,500'°
Cardiac Nuclear Studies
Nonspecified 396'° 558'® 629'% 714"
550'°
Thallium-201 800°
Gated blood pool 500°
Cardiac catheterizations 348%° 4147 an>
Heart CT scans 207

*Within year estimates vary due to differences in sampling and estimation methodologies.

RECENT LEGISLATION

Until recently, hospitals were paid under a cost-based sys-
tem of reimbursement. That is, a hospital’s charges (and reve-
nues) were based on the costs it incurred in the process of pro-
viding care fo a patient. It is now generally believed that such
a system, which pays hospitals and physicians more for doing
more, has provided little incentive for health care providers to
consider cost-benefit tradeoffs in the provisionof care, and thus
has contributed to the rise in health care costs that we have
witnessed over the past 20 years. .

Pressed by an enormous budget deficit, the federal govern-
ment began in 1982 to change the system under which it paid
for inpatient care provided to Medicare beneficiaries.* The in-
tent of these changes was quite simple—namely, to slow the
rate of rise in federal health care expenditures. Because the
care provided to Medicare beneficiaries in acute care hospitals
accounts for about 35% to 40% of all hospital revenues, these
changes in the way the federal government pays for health
care services provided to Medicare beneficiaries are of great
importance to hospitals and to health care in general. In order
to understand the health care implications of recent federal
cost-containment efforts, it is essential to have some famil iarity
with three major pieces of federal legislation that have been
enacted over the past three years.

*Medicare beneficiaries include individuals who are 65 years of age and older,
disabled, or who have end-stage renal disease.

-
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Invasive and Non-Invasive
Cardiac Tests (JHH)

50001
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. f/ e
4000 1 o 4 -
8 oo
S 3000- o
[72] e
S e
& 20004
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Fig 1.—Utilization trends for cardiac tests at Johns Hopkins Hospital,
1978 to 1984. Echos indicates echocardiograms; ETT, exercise ECG toler-
ance test; arferiograms, coronary angiograms; GBPS, gated blood pool
-scans; T1-201, thallium-201 rest and/or rest and redistribution scans;

. Phono, phonocardiograms.

The Tax Equity and Fiscal Responsibility
“Act of 1982

The first piece of legislation, entitled the Tax Equity and Fis-
cal Responsibility Act (TEFRA) of 1982, made two important
changes in the way the federal Health Care Financing Admin-
istration (HCFA) pays hospitals for providing care to Medicare
beneficiaries. In the first change, TEFRA established a ceiling
on the amount HCFA would pay a hospital for caring for a
particular type of patient. Type of patient was defined on the
basis of the now-familiar 467 diagnosis-related groups (DRGs),
and the ceiling was set equal to 120% of the average national
cost of providing care to patients within .a particular DRG. Of
fundamental importance was the fact that the ceiling was set
equal to 120% of fotal costs, thus encompassing not only rou-
tine costs (e.g., room, board, and nursing), but also ancillary
costs (e.g., laboratory and imaging tests).
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TEFRA contained a second important provision aimed at
slowing the rate of rise of federal payments to hospitals—c
limit on the allowance paid to hospitals for increases over time
in the “intensity” of medical care provided during a hospital-
ization. Increases in federal payments to hospitals over time
can be attributed to three factors: inflation in the prices of
goods and services utilized by hospitals (the “hospital market
basket”), population growth, and greater “intensity” of care
during a hospitalization. The latter factor, which includes in-
creases in the number and types of manpower, services, and
techniques employed in patient care, has historically risen at
an annual rate of 4% to 5%.%' With passage of TEFRA, the
allowance for increases in intensity of care was limited to 1%
per year. This decrease, significant by any standard, has ob-
vious implications for growth in the use of services such as
cardiac imaging modalities.

The Social Security Amendments of 1983—
DRG-based Prospective Payment

The second major piece of legislation which has tremendous
implications for the cost and quality of health care in this coun-
try is the Social Security Amendments. (SSA) of 1983. Several
provisions of the SSA require explanation. '

The most major change brought about by the SSA was that,
beginning in fiscal year 1984,* HCFA began paying hospitals
a fixed price for caring for patients with particular diagnoses,
regardless of the number and types of services provided during
a hospitalization. Four hundred sixty-seven different DRG-spe-
cific payment rates were established in this new “prospective
payment system,” each based on-the costs and patterns of
medical care provided to patients in fiscal year 1981.1 The 43
cardiovascular disease-related DRGs are listed in Table 5.

Under the prospective payment system, hospitals aré “per-
mitted to retain any savings that derive from a hospitalization
that ‘generates patient-care costs that are less than the DRG

*Since different hospitals have different accounting fiscal years, nof all hospitals
started getting paid under the prospective payment system at the same time. Ap-
proximately one third of hotpitals came under prospective payment in October
1983, one third in January 1984, and one third in July 1984, )

TDRG-specific payment rates will be phased in over a four-year period. During
this phase-in period, actual payment rates will be a blend of the DRG-specific pay-
ment rate, an individual hospital’s historical cost of providing care within a specific
DRG, and an interim regional average DRG-specific payment rate.



