
Mr. Chairman and members, thank you very much for the opportunity to testify today. My name is Dr. 

David Levin; I'm a retired radiologist, the former chairman of the Department of Radiology at Thomas 

Jefferson University Hospital in Philadelphia. Over the course of my career, I've published 251 articles 

in the medical literature and for the past 10 years, most of my research publications have dealt with 

utilization patterns in imaging, including the issue of self-referral. I've also spoken before medical 

organizations in 18 states about this, as well as to both CMS and MedPAC. My colleague here is Dr. 

Richard Taxin, who is in community hospital practice at Crozer Chester Medical Center. He is former 

president of the Pennsylvania Radiological Society, as well as current president of his radiology group. 

The Pennsylvania Radiological Society has been supportive of efforts to control the rapid growth in high 

tech imaging resulting from self-referral in the private offices of physicians who are not radiologists. We 

appreciate your efforts to do something about this problem. But today I am respectfully testifying in 

opposition to HB 2522 because in its present form, it falls short of that intent. In its present form, the bill 

reaffirms the exceptions to the Stark amendments to the Medicare Act, and this creates a problem. 

When the federal Stark amendments (also called the Stark Laws) were enacted in the early 1990s, their 

purpose was to prohibit physicians from referring patients for designated health services (including 

imaging) to facilities in which they had a financial interest. But the laws created a safe harbor, the so- 

called in-office ancillary services exception (IOASE), under which doctors could self-refer patients for 

these services if performed in their own offices. Back then, the exception made sense for imaging 

because nonradiologist doctors in those days generally had only low end equipment like x-ray machines 

in their offices. They used the x-rays to solve immediate clinical problems that were truly ancillary to 

the office visit by the patient that day - for example, is there a fracture, is there a pneumonia? But over 



the years, the original intent of the IOASE has been subverted, as nonradiologist doctors have 

increasingly put high tech equipment like MRI, CT, and PET scanners into their offices. The vast 

majority of these very expensive scans are elective in nature and are not ancillary to the office visit by 

that patient that day. Having those costly machines in their offices allows the doctor-owners to self-refer 

the patients instead of sending them to a hospital radiology department or freestanding private radiology 

office. It doesn't just allow them to heavily utilize, it literally requires them to do so because they have 

to cover the large purchase and operating costs. Moreover, it is a way for them to increase their practice 

revenues. The result is a conflict of interest and an increase in costs to our health care system. I can't 

look into the hearts and minds of these doctors and tell you whether they are doing this to make money 

or whether instead they honestly believe it is better for their patients. But what I can tell you is that there 

is extensive and indisputable evidence that self-referral invariably leads to higher and often unnecessary 

utilization of high tech imaging. I'm going to show you a few slides containing some of that evidence. 

........................................ 1 Presentation .......................................................... 

These slides have shown only a small portion of the published evidence indicating that self-referral leads 

to overutilization of high tech imaging. There is much more evidence, which we don't have time to 

cover right now, but which is summarized in 2 previously published papers of mine which I gave to Mr. 

McNulty a few weeks ago (extra copies are available). 

The "Convenience Factor" - Is It Real? 

Supporters of the IOASE (as contained in the Stark Laws and reaffirmed in HE 2522) will tell you that 

having MRI, CT, or PET scanners in their offices is more convenient for their patients because the 

patient can go right down the hall after the office visit and have the scan done immediately. This claim is 

simply not true, for at least 4 reasons: (1) Most commercial health insurance companies require 



precertification before high tech imaging exams like these can be performed. Precertification can often 

take hours or even days to accomplish. (2) It is unlikely that the doctor's scanner will be sitting there 

empty, waiting for this patient. More likely, the scanner will already be booked up with other patients 

and no slots will be available right then. (3) Large specialty groups often have multiple offices, but the 

scanner will only be located at one of them. Thus, most patients would have to travel some distances to 

get their scans. (4) CT and MFU scans frequently require the IV injection of contrast material (dye) and 

this means the patient's stomach needs to be empty, with nothing having been taken in orally for 4 hours 

or more. Quite likely, the patient may have eaten breakfast or lunch and therefore will not be properly 

prepped for a contrast injection. 

Ambulatory Surgely Centers (ASCs) 

Concerns have been expressed that tightening the IOASE would prevent surgeons from owning and 

working in ASCs which they own. We believe it is perfectly acceptable for surgeons to own ASCs and 

perform surgical procedures there. There is a big difference between a doctor owning hisher own ASC 

and a doctor owning an MRI, CT, or PET scanner. When a surgeon performs operations in his own 

ASC, he is functioning within the proper scope of his practice. He is doing what he was trained to do. 

That is legitimate. But when a nonradiologist doctor purchases an MRI, CT, or PET scanner for her 

office, she is going outside the proper scope of her practice. She is acquiring complex equipment that 

she was never trained to use. Operating these scanners correctly requires expert knowledge, such as that 

gained by a radiologist who gets 5 years of training in imaging during hisher residency and fellowship. 

Just as you wouldn't want me, a radiologist, performing brain surgery on you or delivering your 

daughter's baby, you shouldn't want untrained physicians performing these complex scans on patients in 

their offices. 



Quality and Safety Issues 

There is increasing attention being paid to quality and safety issues in health care, and these concerns 

pertain to radiology as well as other fields. As noted above, operating MRI, CT, and PET scanners is 

complicated. There are different sequences that must be used, depending on the patient's clinical 

problem. The exam protocols and the technologists must be supervised by a physician who has expertise 

in the complex technology of these scanners. Radiologists all must spend 4 years in residency training 

learning how to do these things, and most also take an additional year of subspecialty fellowship 

training. Nonradiologist physicians get no training whatsoever in how to perform or interpret MRI, CT, 

or PET scans. Radiation safety is another important concern, which has received much attention in 

recent years. Understanding the interaction between radiation and human tissues and how to calculate 

and protect against overexposure is another important aspect of radiologists' training. Most 

nonradiologist physicians get no training in this at all (with the sole exception of cardiologists, who do 

get trained in operating certain types of nuclear scanners). Is it logical or appropriate or fair to patients to 

allow untrained doctors to own and operate complicated, radiation-emitting (CT and PET) pieces of 

imaging equipment like these and use them to scan patients in their offices? Surely the answer to this 

should he no. 

Looking at Self-Referral From the Viewpoint of Other Physicians and Hospitals 

Nonradiologist physicians who own MRI, CT, or PET scanners in their offices will be in favor of 

maintaining the IOASE, because it is in their economic interest to do so. However, we believe most 

physicians (including most members of the Pennsylvania Medical Society) should favor of excluding 

MRI, CT, and PET scanners from the IOASE - i.e. prohibiting nonradiologist physicians from owning 



and billing for these units in their offices. The reason is that most doctors do not own them. Physician 

reimbursement these days is largely a zero sum game. If payments are increased to one group of doctors, 

they will be reduced to another group. Hence, if the minority who own high tech scanners in their offices 

overutilize them and drive up the costs of imaging, the majority who don't own these scanners will be 

disadvantaged because their reimbursements for thing like evaluation & management, surgery, and other 

services will be reduced. We therefore believe the majority of physicians in the Commonwealth should 

favor excluding MRI, CT, and PET scanners from the IOASE. 

Hospitals should also support excluding these 3 kinds of imaging from the IOASE. Self-referral in 

private physician offices siphons these tests away from hospital outpatient imaging facilities, thus 

depriving them of a needed source of revenue 

In conclusion, the Pennsylvania Radiological Society opposes HB 2522 in its present form, and we think 

most of our medical colleagues and hospitals in Pennsylvania should agree with us if they think about it. 

We believe the bill should be amended to exclude MRI, CT, and PET from the safe harbor created by 

the IOASE. This would prohibit nonradiologist physicians from owning, operating, and billing for these 

units in their offices. If you want to take a meaningful step to limit costs and improve quality in high 

tech imaging, this is what you need to do. 

Thank you very much for giving me the time to make these comments and for taking them into 

consideration. 
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Turf wars in radiology are closely related to the issue of self- 
referral. When a radiology group loses a turf war to another 
specialty group, the encroaching group almost invariably cre- 
ates a self-referral opportunity for itself. For example, assume 
that in hospital A, all cardiac nuclear imaging is done by the 
nuclear medicine division ofthe department of radiology. Self- 
referral does not occur under this arrangement, in that all ofthe 
cardiac imaging is referred from nonradiologist physicians to 
radiologists. A large cardiology group previously affiliatedwith 
hospital B approaches the administration of hospital A and 

leads to much higher utilization of imaging services and that 
much of this increased utilization is unnecessary and wasteful. 

In March 2003, a report on medical service utilization was 
presented to Congress by the Medicare Payment Advisory 
Commission (MedPAC) [I]. MedPAC is an influential, feder- 
ally appointed group of health policy experts that advises Con- 
gress and the Centers for Medicare and Medicaid Services on 
Medicare reimbuement policy. The report reviewed growth 
in Medicare services between 1999 and 2002 in four broad 
categories: evaluation and management ( E m ) ,  procedures, . 

proposes to move its entire practice to hospital A, with the tests, and imaging. Average annual growth during that period 
proviso that it be given privileges to perform its own cardiac was 1.8% for E&M services, 4.1% for procedures, and 5.6% 
nuclear imaging. In an effort to recruit the cardiology g r o u p  for tests, but it was 9.0% for imaging. Anecdotal evidence from 
and garner the revenue from patient admissions and outpatient 
services that will accompany it-the administration ofhospital 
A agrees. Under this not uncommon scenario, the cardiology 
group now has the ability to self-refer all cardiac nuclear studies 
instead of referring them to the radiology department. In this 
article, we summarize the evidence rhat self-referral inevitably 
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the commercial health care insurance sector suggests recent 
rapid growth in the utilization of imaging there as well (Mayes, 
Sullivan, and Ruane, personal communications). Needless to 
say, this has raised considerable concern among all who are 
responsible for paying for heath care, and because radiologists 
are the physicians most closely identified with imaging, we are 
the ones often blamed for this cost escalation. However, as 
shown below, there is strong evidence in the literature that 
radiologists are not primariiy responsible for the utilization 
increases; instead, the root cause is self-referral by nonradiolo- 
gist physicians. 

In the early 1990s, Hillman et aL [2,31 used an episode of 
care approach to compare the utilization of imaging among 
two groups of physicians: one group of physicians that owned 
and operated their own imaging equipment and self-referred 
their patients for imaging studies and another group of physi- 
cians that instead referred their patients to radiologists when 
they felt that imaging was needed. The episodes of care ana- 
lyzed by Hillman etal. were common clinical conditions such 
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as chest pain, congestive heart failure, difficulty in urination, 
gastrointestinal bleeding, headache, knee pain, low back pain, 
transient cerebral ischemia, upper respiratory infection, uri- 
nary tract infection, and pregnanq. They found that depend- 
ing on the clinical condition, the self-referring physicians used 
between 1.7 and 7.7 times the number of imaging studies as 
the physicianswho referred their patients to radiologists. These 
statistics were rather startling, and some skepticism and sug- 
gestions of bias were expressed in subsequent letters to the 
editon of the journals in which the findings were published 
[4,51. However, at about the same time that the data of HiU- 
man et al, were being compiled and published, another study 
was being conducted by the U.S. General Accounting Office 
(GAO) [61. The GAO is an arm of Congress and is hardly an 
organization with any bias favoring radiologists. The GAO 
report w based on medical claims covering 19.4 million 
office visits and 3.5 million imaging studies in Florida during 
1990. The GAO compared the rates of utilization of imaging 
for physicians having their own in-practice imaging equipment 
with those rates for other physicians who referred their patients 
elsewhere for imaging (primarily to radiologists). They assessed 
utilization by modality, rather than by clinical condition, and 
found that self-referring physicians used between 1.95 and 
5.13 times as much imaging (depending on modality) as those 
physicians who referred their patients elsewhere. This report, 
which essentially confirmed the findings of Hillman et a l ,  was 
presented to Congress in October 1994. 

Each fiscal year, the Office of Inspector General of the U.S. 
Department of Health and Human Services develops a work 
plan that targets certain areas of Medicare expenditures for 
scrutiny. The work plan for fiscal year 2000 identified radio- 
nuclide myocardial perfusion imaging (RMPI) as a medical 
service warranting closer scrutiny because ofrapid growth in its 
utilization among the Medicare population in recent previous 
years. In response to this concern, b i n  et a1 [71 investigated 
overall utilization rate changes in RMPI and compared the rate 
changes among radiologists (who almost never have the capac- 
iry to self-refer) and cardiologists (who, because they see pa- 
tients for E&M services, do have the capacity to self-refer). 
They examined the four primary Current Procedural Termi- 
nology codes for RMPI, as well as the two "add-on" codes for 
the evaluation of left ventricular wall motion and ejection 
fraction. Between 1996 and 1978, Levin et a1 found that the 
overall utilization rate of RMPI per thousand Medicare bene- 
ficiaries increased by 19.1%, a relatively sharp increase for only 
two years. However, closer analysis by specialv of the provider 

revealed that the utilization rate increase was 36.3% 
among cardiologists compared with only 3.7% among radiol- 
ogists. In orber words, the growth in utilization rate was almost 
10 times as high among cardiologists as among radiologists. In 
addition, cardiologists were almost twice as likely to perform 
the add-on studies as radiologists. One might have suspected 
(or at least hoped) that cardiologists were using more of these 
noninvasive imaging tests as substitutes for invasive procedures 
such as diagnostic cardiac catheterization and coronary angiog- 
raphy. However, the datashowed that the utilization ofcardiac 
catheterization and coronary angiography among cardiologists 
increased by 8.7% during those two years, so obviously there 
was little or no substitution occurring. Moreover, the utiliza- 

tion rate among cardiologists of stress echocardiography, a 
procedure that competes with RMPI, increased by 24.2%. We 
have performed a preliminary follow-up assessment of RMPI 
utilization growth between 1998 and 2001 (unpublished 
data). This revealed that the utilization rate among cardiolo- 
gists increased by another 4996, whereas it actually dropped 
slightly among radiologists. 

Maitino et al. [81 recently studied utilization wends for all 
Medicare noninvasive diagnostic imaging between 1993 and 
1979, comparing radiologists and nonradiologists. Among ra- 
diologists during that six-year interval, the procedure utiliza- 
tion rate per thousand Medicare beneficiaries dropped by 4%, 
whereas the relative value unit (RVU) rate per thousand in- 
creased by 7%. The R W  rate is a better measure ofworkload 
and the complexity of services. By comparison, among nonra- 
dialogists, the procedure utilization rate increased by 25%, and 
the R W  rate increased by32%. In essence, this means that the 
vast bulk of the increases in imaging utilization rates, work- 
load, and billings in recent years are attributable to nonradi- 
ologists. 

Increased utilization due to self-referral is not a new phe- 
nomenon, and there are several older studies that antedate the 
more recent ones discussed above. Childs and Hunter [7] 
conducted a study in 1965 on 13,000 patients enrolled in an 
old-age assistance program in California. The study involved 
the review of approximately 7300 medical records from 153 
nonradiologist primary care physicians who had their own 
x-ray units and self-referred and 610 other physicians who 
referred their patients to radiologists when x-rays were needed. 
The investigators found that 32.2% of patients of the self- 
referring physicians received x-rays, compared with 15.3% of 
the patients whose physicians referred to radiologists. The au- 
thors commented that 

thedatasupporr ihecondusion that nonradiologists havingecanomic 
interest in radiographic equipment make heavier use of diagnostic 
x-ray than do other physicians, although rheir choices ofenaminarion 
methods suggrsi that their knowledge of radiology is less than that of 
radiologists. 

Hemenway eta1 [ lo] studied the test-ordering behavior ofa 
group of 15 primary care physicians in a for-profit ambulatory 
care center in Boston before and after a financial incentive plan 
was introduced. Before the plan, the physicians were paid a 
straight salary; after the plan was instituted, they could earn 
bonuses based on revenues they generated for the center. The 
facility had on-site radiographic equipment, and referring pa- 
tients to it was one way the physicians could generate more 
revenue. Their utilization of radiology was compared during a 
winter three-month period before the incentive plan was insti- 
tuted and the same three-month period a year later, after it had 
gone into effect. During the latter period, 11 of the 15 physi- 
cians ordered more x-rays, and overall utilization by the entire 
group increased by 16%. Radecki and Steele [ l l ]  studied the 
effect of self-referral among 5407 physicians in 10 specialties 
from 1976 to 1778. They reviewed office logs to determine the 
use of imaging over a three-day recording period for each 
patient office visit, then calculated the odds ratio for obtaining 
imaging among physicians with their own on-site imaging 
equipment compared with those who referred their patients to 
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extent of self-referral among radiologists? What steps might be 
taken to curb overutilization? 
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In a previous article in this series, published in 2004, the authors reviewed the medical literature for evidence on 
the relationship between self-referral and the utilization of imaging. That evidence demonstrated that self- 
referral led to substantially higher levels of utilization with its attendant increases in cost and the exposure of 
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subject. In this article, the authors update their previous article by summarizing all the recently published 
material. Once again, the evidence dearly indicates that self-referral results in the overutilization of imaging. 
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evidence so they can bring it to the attention of policymakers in their areas. 
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I ?.dly worry nboutrr&rcfirral ruben docton referpeo/rlefir CTicnni 
io faciliiio thai they own. That k n ronjict of i n t m t  that ihould be 
elirninaied by law. Ii ir unelhicd~ 

-Dr Timothy Johnson [ I ]  

Mauhew]. McMahon a Lar Vegar carrliolagi.t, uys his office aLo bar 
a eontract with [Integraied Diagnortic Cmtm Inr, a company that 
relL block &am in itf imaging centers io r.ferriingphy~iciant]. In an 
intc~niew, Dr McMahon say3 the ''benejt to the himi, is plain and 
rimple. it i, an economic adwnmge. Medical imaging ii projitable. 
Thir is another revenue itream." 

-The Wall Sweet Journal [2] 

Similarly, a lax< majority [ofphyricianr rurveyed aboutprofissionai 
,tan&rdi/ said thq, would r4er patienn to an ima@ng fdiiliv in 
which they had inverted and one-fourth ofthe doctor, laid t h q  would 
not diicloie their$~ancialconpict of intereir toparienti. 

-TheNew York Timer [3] 

The above quotations are just a few of many in the 
recent news media or medical literature attesting to the 
scope of the self-referral problem in imaging. In the sec- 
ond article in this series, written in late 2003 and pub- 
lished in this journal in March 2004 141, we discussed the 

'Department of Radiology, Thorns Jefferson Univeniv Hoapiral and Jeffer- 
son Medical College, Phil;idclphia, Pennsylvania 

bHeairhHelp Inc., Hausron, Texu. 

Corresponding author and reprints: David C. Lwin, MD, Thomar Jeffer- 
son University Haspid, Depanmenr ofRadioloby, 1090 Main, Philadelphia, 
PA 19107; e-mail: david.lrvin4nrail.cju.e~Iu. 

evidence in the medical literature up till that time show- 
ing that self-referral inevitably leads to the overutilization 
of imaging. But a good deal more evidence has come to 
light in the more than 4 years since that earlier publica- 
tion. In this article, we summarize the new evidence. It is 
important that radiologists who are interested in the self- 
referral problem, or who are confronted directly with it, 
be familiar with this evidence. State legislators, payers, 
and hospital credentials committees-the people who 
have the power to do something about it-will no longer 
accept the argument that radiologist5 have an inherent 
right to perform imaging just because they are the ones 
who are best trained or because they have exclusive ser- 
vices contracts with hospitals. They will want to see evi- 
dence, and you need to be prepared to give it to them. 

THE RECENT EVIDENCE 

(1) In perhaps the most important of the recently pub- 
lished studies, Gazelle et a1 [ 5 ]  compared imaging 
utilization among a group of physicians who re- 
ferred their patients to radiologists when imaging 
was needed with that of another group who referred 
within their same specialties. The presumption was 
that the latter group was most likely engaging in 
self-referral, because their same-specialty referrals 
were likely to be to themselves, their partners, or 
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others with whom they were engaged in joint prac- 
tice arrangements. The study used an episode-of- 
care analysis and was x7e.ely extensive, involving more 
than 18 million episodes of care among 4 million 
enrollees of a narional employer-based health plan 
between 1999 and 2003. 
The episodes of care and the types of imaging 

studied during those episodes were as follows: 1) 
cardiopulmonaly disease chest radiography, 2) cor- 
onary disease-myocardial perfusion scans, 3) ex- 
tremity fractures-radiography, 4) knee pain or in- 
jury-radiography and magnetic resonance imaging 
(MRI), 5) suspected abdominal malignancy-com- 
puted tomography (CT), and 6) suspected 
stroke-CT and MRI. Gazelle et a1 [5] used claims 
data to identify the physician specialties of the im- 
aging providers and compared them with the spe- 
cialties of the referring physicians. After adjusting 
for age and comorbidities, they found that patients 
being cared for by physicians who referred within 
their same specialties for imaging were 1.196 to 
3.228 times more lilrely ro receive imaging than 
patients cared for by physicians who referred to 
radiologists. 
The study of Gazelle et al [5] was an interesting 

sequel to the classic self-referral studies by Hillman 
et a1 [6,71 in the early 1990s, which showed that 
self-referring physicians were between 2 and 8 
times as likely to use imaging as physicians who 
instead referred their patients to radiologists when 
imaging was needed. The studies by Hillman et al 
focused primarily on the use of plain radiography, 
and it is therefore particularly interesting to observe 
the odds ratios for imaging by same-specialty refer- 
rers who used the more advanced modalities in the 
study by Gazelle et al: 3.004 for myocardial perfu- 
sion scans in coronary disease, 1.913 for MRI in 
knee pain, 1.494 for C T  in suspected abdominal 
malignancy, and 1.260 and 1.196, respectively, for 
C T  and MRI in suspected stroke. Gazelle et al 
postulated that the reason lower levels of increased 
utilization were seen among same-specialty refer- 
rers in their study compared with Hillman et a1 was 
the legislation and increased scrutiny that has come 
about in the past 15 years. Nevertheless, it is obvi- 
ous that a significant problem still exists. 

(2) Mitchell [8] collected 2004 information on pro- 
vider type for all owner-providers of MRI, CT, and 
PET services on the panel of a large commercial 
health plan in California. Information was ob- 
tained by personal phone calls to all sites. Dr 
Mitchell found that among 1,023 sites providing 
MRI, 33% were operated by nonradiologist physi- 
cian groups and were therefore considered self-re- 

ferrers. Of those, 61% did not actually own the 
equipment, which meant that they leased scanning 
slots or blocks ofslots from facilities that did own it. 
Among 964 C T  sites, 22% were nonradiologist 
physician groups, and of those, 64% did not own 
the scanners. Among 174 PET sites, 17% were 
nonradiologist physician groups, and 30% of those 
did not own the scanners. Mitchell concluded that 
self-referral for advanced imaging was widespread 
in Californiaandpointed out that the lease arrange- 
ments frequently engaged in by these self-referring 
groups might well violate federal antikickback laws. 

(3) Our group, the Center for Research on Utilization 
of Imaging Services (CRUISE) at Thomas Jefferson 
Universiry, has also recently studied ownership or 
leasing of MRI units by non~adiolo~ist physicians, 
using the Medicare Part B database [9]. In the pri- 
vate-office setting in 2005, most MRI studies were 
performed by radiologists. However, between 2000 
and 2005, ownership or leasing of MRI scans by 
nonradiologists grew by 254%, compared with 
83% among radiologists. By 2005 in the Medicare 
population, nonradiologist physicians performed 
more than 384,000 MRI examinations on units 
they owned or leased, and their share of the private- 
office MRI marker had increased &om 11% in 
2000 to 20% in 2005. Clearly, the in-office ancil- 
lary services exception of the Stark laws is being 
widely used by nonradiologist physicians to acquire 
high-end imaging equipment, which they can then 
use in a self-referral situation. It will be interesting 
to see whether the Deficit Reduction Act puts the 
brakes on this trend. 

(4) Another form of self-referral involves percutaneous 
coronary interventions (PCIs). Although these pro- 
cedures almost never involve radiologists, they ob- 
viously are imaging based, and use of PCIs has 
grown rapidly, with more than 1 million performed 
annually in this country [lo]. The results of a large 
randomized trial of PC1 vs medical therapy in pa- 
tients with stable angina (the Clinical Outcomes 
Utilizing Revascularization and Aggressive Drug 
Evaluation [COURAGE] trial) were published re- 
cently by Boden et al [lo] and attracted widespread 
attention. The trial was carried out at 50 institu- 
tions throughout North America, and it random- 
ized more than 1,100 patients to each of 2 arms, 
one receiving PC1 followed by optimal medical 
therapy and the other receiving optimal medical 
therapy alone. The 2 groups were identical in vir- 
tually all respects and were followed up for a me- 
dian interval of 4.6 years. With all the enthusiasm 
and attention that has accompanied the develop- 
ment of PC1 in the past 2 decades, one might have 
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expected the PC1 patients to do substantially better 
than the patients receiving medical therapy alone. 
Such was not the case, however. 'l'here was essen- 
tially no difference between the 2 groups in the 
occurrence of cardiac death, nonfatal nlyocardial 
infarction, or hospiralizacion for acute coronary 
syndrome during the follow-up period. 
When these results were announced, many in the 

cardiology community expressed surprise and com- 
mented that they might have to rethink how they 
treat their patients with coronary disease. However, 
what is peculiar about such comments is that infor- 
mation ofaverysimilar nature has been well known 
for years. For example, in 2004, an important study 
was published in the.~ou~naloftheAmehn College 
of Cardiolo~, reporting on a randomized trial of 
PCI, medical therapy, or coronary artery bypass 
graft surgery in patients with multivessel coronary 
artery disease [ l l j .  At 1-year follow-up, the proba- 
bility of survival free of cardiac mortality, unstable 
angina requiring revascularization, or nonfatal 
myocardial infarction was approximately 94% in 
the coronary artery bypass graft group and 89% in 
the medical therapy group, but only 77% in the 
PC1 group. One might therefore ask why, in the 
face of these sobering data, PC1 use has continued 
to grow rapidly among interventional cardiologists 
in recent years. The answer would seem to be that 
self-referral plays an important role: cardiologists 
control the patients and the decisions as to how 
they are treated. I t  remains to be seen whether the 
recent growth in PC1 will continue in the face of 
the new information from Boden et a1 [lo]. 

(5) Radionudide myocardial perfusion imaging 
(RMPI) is a good model to study in trying to assess 
the effects of self-referral on utilization growth. 
This is because it is a high-cost, high-tech proce- 
dure that is commonly performed by both radiolo- 
gists (who are not in a position to self-refer) and 
cardiologists (who are). Our group compared the 
changes in RMPI utilization rates per 1,000 Medi- 
care beneficiaries among radiologists and cardiolo- 
gisrs between 1998 and 2002 [12]. Among radiol- 
ogists, the utilization rate increased by 2% over the 
entire 4-year period. Among cardiologists, the rate 
increased by 78%. The vast bulk of this large in- 
crease occurred in cardiologists' private offices 
rather than in hospital settings. 
Given that RMPI is a mature technology and that 

there is no evidence (as discussed below) of any 
recent increase in the incidence of coronary artery 
disease, one can only conclude that the inordinate 
growth in the use of this technique in private car- 
diology offices is the result of self-referral and that 

much of it may be unnecessary. In an effort to 
justify the large increase in the use of RMPI by 
cardiologists, Dr Kim Williams, [I31 (then-presi- 
dent of the American Society of Nuclear Cardiol- 
ogy) claimed in 2004 that the increase was offset by 
a reduction in the use ofinvasive procedures such as 
coronary angiography. Dr Williams later repeated 
that claim in testimony before the US House of 
Representatives Committee on Ways and Means 
on March 17, 2005. In actual fact, Dr Williams's 
daim is incorrect. Our study [I21 also examined 
the use of diagnostic cardiac catheterization and 
coronary angiography between 1998 and 2002. 
Rather than decreasing, the utilization rate of those 
procedures grew by 19% among cardiologists. 
Medicare data that are not yet published show that 
these same trends have continued beyond 2002. 

(6) In another study of trends in cardiac procedures, 
Lucas et al [ 141 examined Medicare data from 1993 
to 2001 on nonimaging stress tests, imaging stress 
tests (primarily RMPI and stress echocardiogra- 
phy), diagnostic cardiac catheterization, PCI, and 
coronaly artery bypass graft surgery. They used ad- 
justed rates of acute myocardial infarction (AMI) as 
a surrogate measure of rhe prevalence of coronary 
artery disease. They found that the rate of AM1 
within the Medicare population remained essen- 
tially unchanged over the period ofthe study. How- 
ever, imaging suess tests grew by 18396, cardiac 
catheterization by 69%, and PC1 by 115%. These 
procedures are of course largely under the control 
of cardiologists, who have the ability to self-refer. 
Lucas et a1 1141 posed the question ofwhy the use of 
these procedures was increasing so rapidly when the 
prevalence of the underlying disease was un- 
changed. Although they did not answer the ques- 
tion, they commented that these trends suggested 
that patients were being exposed to risk and cost 
without noticeable benefit. One could also pose the 
question somewhat differently: with all the addi- 
tional diagnostic and therapeutic procedures being 
performed, why wasn't a reduction seen in the rate 
of acute myocardial infarction? The study by Lucas 
et al 11 41 suggests that although the self-referral of 
these procedures by cardiologists leads to much 
higher utilization and cost, it does not lead to better 
outcomes. 

(7) Some further interesting findings along these lines 
were reported by Hayes et al [I51 in 2007. The 
authors are senior staffers with the Medicare Pay- 
ment Advisory Commission. They studied vol- 
umes and growth rates for all cardiovascular proce- 
dural services within the Medicare population 
between 1999 and 2004. They found that cardiac 
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nuclear imaging grew at an average annual rate of 
16.1% while echocardiography grew at an average 
annual rate of 10.59'0. Growth in these 2 types of 
examinations, which are largely self-referred by car- 
diologists, exceeded that for any other cardiovascu- 
lar service. As a result of this very rapid growth, by 
2004, these 2 examinations accounted for 43% of 
all cardiovascular relative value units within the 
Medicare population. That 2 diagnostic imaging 
procedures alone could grow so rapidly as to ac- 
count for almost half of all relative value units of 
service in patients with cardiovascular disease raises 
concern about the ease and extensive permeation of 
self-referral within cardiovascular imaging. 

(8) Self-referral is not confined only to high-tcch im- 
aging. An interesting study by Litt er al [16] com- 
pared the use of extremity radiography among one 
group of physicians who performed the studies on 
their own x-ray machines with that among another 
group who referred their patients to radiologists. 
The referring physicians were all orthopedic sur- 
geons, podiatrists, or rheumatologists. Data were 
collected from a New York City fee-for-senrice 
health maintenance organization that covered 
more than 1 million subscribers. For each referring 
physician, the investigators calculated a ratio of ex- 
tremity radiographic examinations ordered per 100 
office visits. They found that the group who rou- 
tinely referred their patients to radiologists ordered 
17 studies per I00 office visits, whereas the group 
who self-referred ordered 32 studies per 100 office 
visits, almost twice as many. They also evaluated 
the use of bilateral studies, which were reimbursed 
at twice the fee of unilateral studies, and found that 
the self-referring physicians ordered bilateral stud- 
ies (presumably for comparison purposes) 40% 
more often than those who referred to radiologists. 
Ninety-two percent of all these extremity radio- 
graphic examinations were performed by orthope- 
dic surgeons, podiatrists, or rheumatologists who 
had their own equipment and self-referred. 

(9) When a new and noninvasive diagnostic technique is 
developed that can replace an older, invasive, and 
more expensive technique, it's expected and hoped 
that substitution would occur, with the former in- 
creasing in use while the latter declines. We recently 
examined trends in the use of computed tomographic 
angiography (CTA) and magnetic resonance angiog- 
raphy (MRA) for diagnosing peripheral merial dis- 
ease and compared them with trends in the use of 
diagnostic catheter angiography (DCA) for the same 
purpose [17]. As is well known, cardiologists and sur- 
geons have obtained privileges for peripheral DCA in 
many hospitals. We therefore also compared the use 

of these procedures among radiologists on one hand 
and surgeons and cardiologists together on the other. 
In the Medicare population between 2000 and 2004, 
there was considerable growth in the use of MRA and 
CTA to diagnose peripheral arterial disease, almost all 
of it done by radiologists. During the same period, the 
utilization rate of peripheral DCA among radiologiits 
decreased by 31%. Meanwhile, however, the utiliza- 
tion rate of peripheral DCA among cardiologists and 
surgeons increased by 70%. The numerical decline in 
the DCA rate among radiologists was offset by a 
slightly greater increase in the DCA rate among car- 
diologists and surgeons. The result was that overall, 
the rate ofutilization ofDCAremlnedessentially flat 
at a time when it should have been decreasing as non- 
invasive techniques such as CTA and MRA came into 
more widespread use. It is certainly hard to jusufy the 
increasing use of self-referred invasive DCA by cardi- 
ologists and surgeons at a time when noninvasive and 
less expensive alternatives are available. 

(1 0) As noted in several of the studies alluded to above, 
there was a sharp increase in the utilization of cardiac 
imaging in the Medicare population in recent years. 
This has been largely Wed  by self-referral among 
cardiologists. We became interested in comparing this 
with trends in noncardiac thoracic imaging, and what 
we found was quite revealing [18]. Between 1996 and 
2005, there was virtually no change in the overall 
utilization rate of noncardiac thoracic imaging. There 
was an increase in the use of CT and CTA, but this 
was balanced by decreases in the use of plain chest 
radiography and ventilationlperfusion lung scanning. 
The main reason for the absence of growth was that 
nonradiologist physicians have only a small share in 
noncardiac thoracic imaging (<lo%). The contrast 
between what has happened in cardiac compared with 
noncardiac thoracic imagingin recent years is striking. 
In cardiac imaging, in which cardiologims have the 
dominant role and the ability to self-refer, utilization 
has risen sharply. In noncardiac thoracic imaging, in 
which radiologists predominate and where there are 
consequently fewer opportunities for self-referral, 
there has been no utilizarion growrh. This suggests 
that imaging utilization could be kept under reason- 
able control by eliminating all or most self-referral by 
nonradiologist physicians. 

THE INDUCEMENTS 

It is troubling to see that despite all this evidence indicating 
that self-referral is bad for out health care system, some 
medical societies, companies, and individuals are doing all 
they can to promote it, in the interests of their bottom line. 
For example (this was brought to out attention by Dr Alan 
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Kaye), one company is working with the Association of 
Otolaryngology Administrators to encourage its members 
to introduce in-office mini-CT scanners. The extensive in- 
formation on its Web site includes a financial pro forma 
showing how profirable il can be. A different and much 
larger equipment vendor is also marketing its CT scanners 
directly to ~tolaryn~ologist~, stating that "offering CT im- 
aging services can help your practice diierentiate itself com- 
petitively and offset escalating costs and declining mm- 
bursements. In-office imaging is easier and morc affordable 
than you may think" Another company, which seems to be 
run by radiologists, ofFers referring physicians a "free multi- 
slice CT scanner," along with some sort of partnership to 
operate the scanner and provide the interpretations. Yet 
another company's marketing material leads off as follows: 

Are you dissatisfied wi& declining rrirnbursrmcnr rarer, escdaring 
demands on your rime and inwcnsed competition! You can cuun- 
teract rhese prevailing vends by cnprur i~~g ncw revenue oyportuni- 
ties through providing diagnosric imaging sew-ices, such as MRI 
u ~ d  CT, in your own office. Insrrad ofsending your paricnrs-and 
revenue--ro anod~er  provider, your patiencs will appreciare rhe 
convenience, whilc yoti incrcasc your bor ron~ line. 

These are just a few of the things that are out there; we 
could go on with many more, but you get the idea. It is 
unfortunate that these supposedly responsible companies 
and physicians (including some radiologists) are so anx- 
ious for the almighty buck that they will go to these 
lengths to churn up even more self-referral than already 
exists in the system. 

CONCLUSIONS 

The evidence cited above has all come to light within the 
past 4 years. It shows clearly that self-referral leads to 
higher utilization of imaging. Population-based studies 
such as these cannot assess the appropriateness of the 
additional imaging tests, because they cannot evaluate 
individual patient records. However, the weight of evi- 
dence, in particular the episode-of-care analyses of Hill- 
man et al [6,7] and Gazelle et a1 [ 5 ] ,  strongly suggests that 
much of the additional imaging is unnecessary. Likewise, 
it is not possible to know the true motivation that leads 
nonradiologist physicians to install imaging equipment 
in their offices. Our purpose here is not to impugn their 
motives; it is conceivable that they may be driven not just 
by financial considerations but by enthusiasm for new 
technology, or a desire to make things more convenient 
for their patients, or a perceived need for quicker diag- 
noses. But regardless, the end result is more and more 
imaging and ever rising costs to our health care system. 
Many radiologists around the country are involved in the 
debate about self-referral in imaging. The debate is often 
conducted with colleagues in other medical specialties, 
hospital administrators or boards, credentials commit- 

tees, state legislators, payers, or other poli~~makers. We 
hope the evidence summarized here will help radiologists 
convince others that self-referral in imaging is bad policy 
for our health care system and should be curbed. 

1. Johnson T. Interview. ABC World News Witb Charles Gibson. New 
York: ABC New; November 28,2007. 

2. hmqwong 1). MRI and CT crnrcrs offer danorr wayro profir on acanr. 
The Wall SrreerJournal. May 2,2005:Al. 

3. Falling sham of piofesional amdardj [cdirorial]. The New York Timrs. 
December 24,2007. 

4. imin DC, Rao VIM. Turfwan in radiolo6y: the overudizarion of imag- 
ing rerulting from self-rcfrrral. J Am Coil Radiol 2004;1:169-72. 

5. Gazelle GS, Hdpern EF, Ryan HS, Tramonrano AC. Utilization of 
diagnosric medical imaging: comparison of radiologkt referral vcrsus 
=me-specialty referral. Radiology 2007;245:517-22. 

6. Hillman BJ,Jmeph CA, Mabry MR, SunshineJH, Kennedy SD, Noether 
M. Fieq~lenc.~ and casrr ofdiagnorric imagingin office pracric-cam- 
paison ofsclf-referring and radiologist rcfer~ing~hysicians. N Engl J Med 
1990;323:1604-8. 

7. Hillman BJ, Olson GI-, Griffirh FE, cr d. Physicians' urilirarion and 
charge for ourparienr diagt~ostic imaging in a ,Medicare population. 
JAMA 1992;268:2050-4. 

8. iMirchell JM. The prevalence of self-referral arrangemenrr afrer 
Stark 11: evidence from advanced diagnostic imaging. Health Aff 2007; 
26:~415-24. Adab l e  at: hrrp:iiconrenr.hcdtbrhffaiis.o~g/~~i/ciiittti 
nbstracrihlrhaE26.3.~415. Accessed December 28, 2007. 

1. b i n  DC, Rao VM, Palker L Frangos AJ, Sunshine JH. Ownership or 
leasing of MR. faciliries by nonradiologirr physicians is a rapidly growing 
rrend. J Am Coll Radiol 2008;5:105-9. 

10. Boden W, O'Rourke WA,TcoKK, er al. Optimal mdd tberapywithor 
withour PC1 for sd1e  ccoronq d ime.  N Engl J M d  2007;356:1503-16, 

11. Hucb W, Soares PK, Gersh BJ, et d. The ~Medidne, Angioplury, or 
Surgery Srudy (MASS-11): n randomizd, controlled dinical rrial of three 
tberapeuric swaregim far mulrivesel coronary artery diseue. J Am Coil 
Cardiol2004;43: 1743-51. 

12. Lwio DC, Inreom CM, Rao VM, Fiangos AJ, Packer L, Sunshine JH. 
Comparison of recent urilizarion rrends in radionuclide myocardial per- 
fusion imaging among radiologists and cardiologists. J Am Coll Radiul 
2005;2:821-4. 

13. Williams KA. Preidenr's rncssage: advocacy for nuclear cardiology-the 
self-referral issue. J Nucl Cardiol 2004;11:751-3. 

14. Lucu FL, DeLorenzo MA, Siewers AE, Wennberg DE. Temporal wends 
in tbe urilizarinn of diagnostic terting and treatmema for cardiovascular 
disease in the United Scam, 1993-2001. Circulation 2006;113:374-9. 

15. H ~ F  KJ, Pnrengill J ,  Stensland J. Getting rhe price righr: Medicare 
paymenr rarer for cardiovascular services. Healrh M2007;26: 124-36. 

16. Lirt AW, Ryan DR, Batkra D, Perry KN, Lewis, RS, Sunshine JH. 
Relarive procedure intens* wirh self-referral and radiologist reFerral: 
exmemiry radiography. Radiology 2005;235:142-7. 

17. lrvin DC, RaoV,M, ParkcrL, FrangosAJ, SunshineJH.Theeffecr o fd~c  
inrroducrinn of MR and CT angiognphy on rhe utiikcion of catheter 
angiography forperiphenl arterial disease.J Am Coll Radiol 2007;4:457- 
60. 

18. lrvin DC, Rao VM, Parker L, Frangos AJ, SunshineJH. Recenr rrcndj in 
urilizadott rarcs of noncardiac thoracic imaging: an example of how im- 
aging grow& might he canrrolled. J Am Cali Rsdiol 2007;4:886-9. 



Self-Referral and 
Overutilization of Imaging 

David C. Levin, M.D. 
david.levin@jeffersonhospital.org 

215-955-6271 

P.4 House Committee on Insurance 

Harrisburg, .June 8, 2010 



Frequency of imaging per episode of illness 
Ratio of imaging frequency, . self- 

Clinical presentation referrerslradiologist-referrers 

Chest pain 1.9 

CHF 2.7 

Difficulty urinating 2.2 

GI bleeding 1.7 

Headache 4.3 

Knee pain 7.7 
-A - 

Low back pain 3.6 
- 

Transient cerebral ischemia 
-- 

4.7 

URI 2.3 

UTI 2.4 
*Hillman et al, JAMA 1992; 268: 2050 



D.S. GAO Report, "Referrals to Physician-Owned Imaginj 
Facilities Warrant HCFA's Scrutiny", 10194 

Compared rates of imaging for MDs having in-practice 
imaging equipt with rates for other MDs who referred 
elsewhere. I 

Based on Medicare claims covering 19.4 million office 
visits & 3.5 million imaging studies in FL during 

-. - . I f .  I Ratios of imaging r; es, self-refel'rei.',utside referrers: 

IRI .. 3 . 06 

1T 1.95 

luc Med 1 4.52 



I . -.-&~uclear Myocardial Perfusion Imaging ( M P I ) ~ ~ ' J  - 

Utilization Rates, Radiologists & Cardiologists, 
Medicare 1998-2008, All Sites-of-Service - 1 

data through 2006 in Levin DC, Kao VM et al, JACK 2009;6:437 



SELF-REFERRIHG PHYSlClAtlS 

Doctors Reap Benefits By Doing Own Tests 
By Shankar Vedantarn 
Washington Post Staff Writer 
Friday, July 31,2009 

In August 2005, doctors at Urological 
Associates, a medcal practice on the 
Iowa-Illinois border, ordered nine CT 
scans for patients covered by 
Wellmark Blue Cross and Blue Shield 
insurance. In September that year, they 
ordered eght. But then the numbers 
rose steeply. The urologists ordered 35 
scans in October, 4 1 in November and 
55 in December. W i h  seven months, 
they were ordemg scans at a rate that 
had c h b e d  more than 700 percent. 

J . , ,,IIlngton Post 

The increase came in the months after 
the urologists bought their own CT 
scanner, accordmg to documents 
obtained by The Washmgton Post. 
Instead of refemng patients to 
radologists, the doctors started 
conducting their own imaging -- and drawing insurance 
reimbursements for each of those patients. PAT L, Yah 

'R Buy Photo 



CTs Done in Facilities Owned or Leased b 
Nonradiologists, Medicare 2001-2008 

"Levin DC, Rao VNl et al, J,AC:R 2008;5;1206 
(data in paper through 2006) 



MRIs Done in Facilities Ownea or Leasea 
by Nonradiologists, Medicare, 2000-2008 

mrn 
---. 

- 
volume 300,000 

- 

2000 2001 2002 2003 2004 2005 2006 2007 2008 
Lcvin IIC, Rao \fM et al, JACR 2008;5:105 

(data in paper- tht-oogh 2005) 



R E P O R T  T O  THE C O N G R E S S  

Improvillg h~centives in 
the Medicare Progl-am 

MedPAC report to the 
Congress, June 2009: 
~ontained a chapt titled 
"Impact of Physician 
Self-Refel-I-a1 on Use of 
Imaging Services Within 
an Episode" 

Studied 493,000 
episodes of care, 

I comparing use of 
imaging among MDs 
who self-referred & 
those who instead 
referred to hospitals or 
imaging centers 



MedPAC Report to the Congress, June 2009 
I 

All episodes showed higher imaging use with self- 
referral; those pts were up to 2.3X as likely to 
receive a t  least 1 imaging study during the episode. 

Episodes with a self-referring MD had 5-104% 
higher imaging spending than those with a non-self- 
referring MD. I l l  - -  + + --- - - .  - I ' 

- . . 4 m L x -  , - - - : I  k p  
1 

Example: 14% ol it11 migraine episodes with self- 
referring MDs had MRI vs 8% with non-self- 
referring MDs. Migraine episodes with self-referring 
MDs had 85% more spending on MRI. 



Failure Rates 
I I 

# of sites Failu I-es 
r I 

Chiropl-actors 144 69 (48%) 

Podiatrists 49 22 (45Y0) 

FPsIGPs 72 3 1 (43?"0) 

Internists 20 8 (40%) 

Urologists 14 5 (36%) 

SUI-geons 12 3 (250/0) 

Orthopedists 43 7 (16%) 

Oblgyns 41 3 (7%) 

Radiologists 77 1 (1%) 

MedPAC Report to the Cong~~ess, June 2004 




