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Technical advances (1), in conjunction with encouraging 
clinical trials showing improved and comparable out-

comes (2–6), have spurred enthusiasm for routine clinical 
use of cardiovascular MRI and CT in a wide range of cardio-
vascular disease indications for clinical practice and research 
trials. In addition, training for these modalities is more 
widely available than in the past. Available noninvasive car-
diovascular MRI diagnostic imaging tools include morpho-
logic, functional, blood flow, and oncologic imaging as well 
as myocardial tissue characterization, stress testing, and an-
giography (7). For cardiovascular CT, imaging tools include 
coronary calcium scoring and coronary angiography in ad-
dition to evaluation of cardiovascular structure and function 
(8). Training requirements (7,9–15), standardized protocols 
(16), board certification (17,18), and appropriateness crite-
ria (8,19–24) are currently well documented. Nevertheless, 
outside of professional society memberships, surveys (25–
27), and voluntary registries (28,29), little information has 
been published about the practitioners, practice, and trends 
of cardiovascular MRI and CT in the United States.

Health care spending in the United States is a major 
concern and is higher than in other high-income countries 
(30). Advances in medical technology are one of the primary 
drivers of increasing health care costs. If health care spend-
ing increases continue in the United States, the estimated 
unfunded Medicare debt will become unsustainable (31). 
Rapid advances in cardiovascular MRI and CT technology 

are undeniable, but statewide or national trends in use and 
cost are unknown. Inappropriate use of imaging is a cur-
rent concern as an economic issue (32), whereas underuse 
of appropriate imaging is also a health policy issue. Lower 
incidence of use of these modalities can be the result of a 
lack of practitioners with appropriate training as well as the 
availability of suitable imaging equipment or inadequate fi-
nancial incentives. Modality use could also be geographically 
biased in the United States for a variety of factors. Another 
concern is gender representation in cardiovascular MRI and 
CT; currently, several efforts are under way to support and 
increase the number of women in cardiovascular MRI and 
CT practice. A clear understanding of the current state of 
cardiovascular MRI and CT in the United States would 
guide training recommendations and reimbursement and, 
in the future, affect clinical practice and use.

The purpose of this study was to describe the practice and 
practitioners of cardiovascular MRI and CT in the Medicare 
population of the United States and to determine Medicare 
cardiovascular MRI and CT use, cost, and trends from 2012 
to 2017.

Materials and Methods

Part B Medicare Data and Sorting
A retrospective cross-sectional analysis of Medicare 
physician payments from publicly available informa-
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Purpose:  To assess the characteristics and trends of cardiovascular MRI and CT practitioners and practice in the United States.

Materials and Methods:  A retrospective cross-sectional analysis of 2012–2017 Medicare Part B physician payments from the Provider 
Utilization and Payment Data Physician and Other Supplier Public Use Files (POSPUF) was performed. Characteristics of cardio-
vascular MRI and CT, including the number of providers and examinations, provider sex and location, and physician reimbursement 
were analyzed. Variable means, standard deviations, and changes per year were reported and compared.

Results:  In 2017, 582 physicians provided cardiovascular MRI services in 45 states, a 16.6% increase from 2016 and an 84.8% in-
crease from 2012. A total of 1645 physicians provided cardiovascular CT services in 49 states, a 14.2% increase from 2016 and a 
77.3% increase from 2012. Of the providers, 18.0% and 13.3% of cardiovascular MRI and CT providers were women, respectively, 
similar to providers’ respective medical specialties. Only 1.0% of radiologists and 0.2% of cardiologists provided cardiovascular MRI 
services. A total of 3.2% of radiologists and 0.5% of cardiologists provided cardiovascular CT services. Both cardiovascular MRI use 
(175.5%) and cardiovascular CT use (197.4%) increased markedly over the 6-year study period.

Conclusion:  Although the availability of cardiovascular MRI and CT is increasing, both are used less frequently in comparison with 
other cardiovascular imaging modalities.
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and nuclear cardiovascular imaging use and payments were ana-
lyzed for comparison with cardiovascular MRI and CT.

For services delivered in a nonfacility (ie, office, which 
is typically nonhospital outpatient) place of service, such as a 
physician’s office or independent imaging facility, the POSPUF 
represents the complete payment for the service or the global 
payment. For services delivered in a facility (typically a hospital) 
place of service, the data in the POSPUF only represent the phy-
sician’s professional fee and does not include any payments to 
the facility (so-called technical fees). Therefore, payments were 
analyzed separately for place of service because of the different 
nature of the payments.

Analysis
Cardiovascular MRI and CT number of providers, services, 
and payments were summarized annually. These data were 
analyzed and visualized as a map to determine the state avail-
ability of providers and modality usage. The latest data avail-
able from 2017 were detailed in tabular form, and trends 
were studied. Average change per year (examination count, 
physician payment, and total payments) in the United States 
was estimated using:
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In addition, generalized estimating equations (35) were used to 
estimate the average provider change per year (2012–2017) in 
examinations and payments, taking into account the within-
subject effects of including physicians multiple times (yearly 
and per examination type) as well as possible confounding or 
interaction with examination type and place of service.

All analyses were performed using the Python programming 
language, version 3.6.8 (Python Software Foundation, https://
www.python.org/), or SAS version 9.4 (SAS Institute, Cary, NC). 
Maps were generated using RStudio version 1.1.456 (https://
www.rstudio.com/).

Results

Cardiovascular MRI and CT Providers

Geographical location.— In 2017, there were 582 physicians 
providing cardiovascular MRI services in 45 states (Fig 1) for 
the Medicare Part B population, a 16.6% increase from 2016 
and an 84.8% increase from 2012 (Fig 2). From 2012 to 2017, 
the number of cardiovascular MRI providers increased on av-
erage by 53 per year. Five states (Hawaii, North Dakota, New 
Mexico, Nevada, and Wyoming) did not provide cardiovascular 
MRI services. Pennsylvania, Florida, New York, California, and 
Minnesota had the largest number of cardiovascular MRI pro-
viders. In 2017, there were 1645 physicians providing cardio-
vascular CT services in 49 states (Fig 1) for the Medicare Part B 
population, a 14.2% increase from 2016 and a 77.3% increase 
from 2012 (Fig 2). From 2012 to 2017, on average, there was 
an increase of 146 national cardiovascular CT providers per 

tion (33) was performed. Direct payments to physicians for 
fee-for-service Part B Medicare services were analyzed. In the 
United States, Medicare is a national social insurance program 
that is administered by the federal government. Medicare pro-
vides health insurance for Americans aged 65 years and older 
who have worked and contributed financially to the Medicare 
system and others with disabilities. In 2017, 58.4 million 
people were Medicare enrollees in the United States, approxi-
mately 16% of the residence population (34); 49.5 million 
qualified because of age and 8.9 million because of disability.

The Provider Utilization and Payment Data Physician and 
Other Supplier Public Use Files (POSPUF) for 2012–2017 
each consist of over 9 million lines with 28 data fields. The nine 
fields listed in Table E1 (supplement) were used in this study and 
include pertinent demographic, modality usage, and payment 
information. Eighteen fields including provider name, street 
address, average charge submitted, and standard deviations of 
charges submitted were not used for analysis. Data used in this 
study are publicly available. Hence, use does not require ethics 
board approval and waives the need for informed consent.

Cardiovascular MRI was identified using the Healthcare 
Common Procedure Coding System codes (75557–75565; 
Table E2 [supplement]), and cardiovascular CT was identified 
using the Healthcare Common Procedure Coding System codes 
(75571–75574; Table E3 [supplement]). Providers of services 
were identified by National Provider Identification number. The 
POSPUF includes data for providers that had a valid National 
Provider Identification and submitted Medicare Part B noninsti-
tutional claims during the calendar year. To protect the privacy 
of Medicare beneficiaries, any aggregated records that are derived 
from 10 or fewer beneficiaries are excluded from the POSPUF.

In addition, all services for cardiovascular MRI and CT pro-
viders were extracted from the POSPUF database. The complete 
Medicare Part B services performed by the specialties with the 
highest cardiovascular MRI use (cardiology and radiology) were 
also extracted to compare cardiovascular MRI and CT physi-
cians’ sex, modality use, and payments with those of physicians 
with similar medical specialty training. Last, echocardiography 

Abbreviations
APC = Ambulatory Payment Classification, POSPUF = Provider 
Utilization and Payment Data Physician and Other Supplier Public 
Use Files

Summary
Although the availability of cardiovascular MRI and CT is increasing, 
both are used less frequently in comparison with other cardiovascular 
imaging modalities.

Key Points
	n In 2017, 582 physicians provided cardiovascular MRI services 

in 45 states, a 16.6% increase from 2016 and an 84.8% increase 
from 2012.

	n In 2017, 1645 physicians provided cardiovascular CT services in 
49 states, a 14.2% increase from 2016 and a 77.3% increase from 
2012.

	n Both cardiovascular MRI use (175.5%) and cardiovascular CT 
use (197.4%) increased markedly over the 6-year study period.
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Medical specialty.—Most providers identified as cardiologists 
or radiologists. In 2012, slightly fewer radiologists than car-
diologists provided services for both cardiovascular CT and 
MRI (Fig 3, top). Over the 6-year time period, the number 
of cardiovascular MRI and CT radiologists (300 and 1026, re-
spectively) started lower than and then clearly surpassed the 
number of cardiologists (265 and 566, respectively), especially 
for cardiovascular CT. Only 1.0% of radiologists and 0.2% of 
cardiologists provided cardiovascular MRI services, whereas 
3.2% of radiologists and 0.5% of cardiologists provided car-
diovascular CT services.

Sex of provider.—Cardiovascular CT and MRI providers were 
mostly men (Fig 3, bottom). In 2017, 18.0% and 13.3% of 
cardiovascular MRI and CT providers were women, respective-
ly. Over the study period, the cardiovascular MRI gender gap 
remained fairly constant, while the cardiovascular CT gender 
gap narrowed slightly, with a 4.3% increase in women practi-
tioners. Compared with all Medicare providers (43.3% wom-
en), cardiovascular MRI and CT have a wide gender disparity. 
Conversely, when compared with radiology (22.8% women), 
cardiology (12.8% women), echocardiography (13.9% wom-
en), and nuclear cardiology (11.8% women) providers, the gap 
could be viewed as similar. Radiology representation of women 
was below average for cardiovascular MRI and CT, 16.7% and 
14.6%, respectively, versus 22.8% for radiologists. The per-
centage of women cardiology providers was markedly above 

year. Only Wyoming was without cardiovascular CT services. 
California, Florida, Texas, New York, and New Jersey had the 
largest number of cardiovascular CT providers. In 2017, of the 
providers that provided cardiovascular MRI and/or CT, 70% 
provided CT only, 14% provided MRI only, and the remaining 
16% provided both MRI and CT (Fig 2). There were no cardio-
vascular CT or MRI providers in any U.S. territory, including 
Puerto Rico and Guam. The number of echocardiography and 
nuclear cardiac imaging providers exceeded cardiovascular MRI 
and CT providers in total and in each state.

Figure 1:  Cardiovascular MRI (CMR), CT (CCT), echocardiography (ECHO), and nuclear (NUC) imaging providers per state in 2017.

Figure 2:  Bar graphs show 6-year trends of the number of cardiovascular MRI 
(CMR) and CT (CCT) providers and the providers that perform both services.
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nations with payments of 5.9 billion dollars and 13.7 mil-
lion nuclear cardiology examinations with payments of 4.2 
billion dollars. Both cardiovascular MRI (175.5%) and CT 
(197.4%) use increased markedly over the period (Fig 4 and 
Tables 1–4) to 20 137 MRI examinations and 76 192 cardio-
vascular CT examinations. New York, Tennessee, Minnesota, 
Illinois, and Pennsylvania performed the highest number of 
cardiovascular MRI examinations (Fig 5). California, Florida, 
Texas, New York, and Maryland performed the highest num-
ber of cardiovascular CT examinations (Fig 5).

for cardiovascular MRI, but below for cardiovascular CT, re-
spectively 20.4% and 10.4% versus 12.8% for cardiologists.

Cardiovascular MRI and CT Use and Cost

Payments by state.—The total amount paid to these health 
care providers during the 6-year time period was 16.2 million 
dollars for 89 494 cardiovascular MRI examinations and 55.8 
million dollars for 318 608 cardiovascular CT examinations. 
In contrast, there were 5.2 million echocardiography exami-

Figure 3:  Bar graphs show temporal changes in number (top) and sex (bottom) of cardiovascular MRI (CMR) and CT (CCT) providers in the most common 
medical specializations (cardiology and radiology).

Figure 4:  Bar graphs show the 6-year trends in cardiovascular MRI (CMR [left]) and CT (CCT [right]) examination usage.

http://radiology-cti.rsna.org
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of 83% were performed in the facility (hospital) place of ser-
vice, and 33% were performed with blood flow measurements 
(code 75565). Cardiovascular MRI blood flow usage peaked in 
2017 at 6659 examinations, a 78.3% increase from 2012, but 
remained a fraction of the echocardiography Doppler flow use 
of 8.4 million examinations. The decrease in cardiovascular MRI 
reimbursements was offset by an increase in usage, yielding a 
substantial increase in total payments for cardiovascular MRI. In 
contrast, cardiovascular CT payments changed only slightly over 
the time period (Fig 6), and a lower percentage of cardiovascular 
CT examinations (64%) were performed in the facility (hospi-
tal) place of service. Except for 66% of calcium scores, most car-
diovascular CT examinations were performed in the office or in 
an outpatient place of service.

Payments by examination subtype.—Rarely were stress cardio-
vascular MRI without contrast material (code 75557) and car-
diovascular CT of the congenital heart (code 75573) performed. 
In 2017, 58 cardiovascular MRI physicians (10.4% women and 
10.0% of all cardiovascular MRI physicians) provided 1851 car-
diovascular MRI stress examinations (9.1% of 2017 cardiovas-
cular MRI examinations). Cardiovascular MRI without contrast 
material did not have the same growth as cardiovascular MRI 
with contrast material (1419 examinations per year), and only 
4.2% of the examinations in 2017 were performed without 
contrast material. The cardiovascular MRI professional payment 
did not change over the period (Fig 6), but the global payment 
was reduced for cardiovascular MRI with contrast material at an 
average rate of 2$30.64 per year in the United States. A total 

Table 2: Cardiovascular MRI Examination Count, Global Payments, and Average U.S. Change per Year in the Office 
(Outpatient) Place of Service

Parameter

MRI of the Heart 
without Contrast 
Material (75557)

MRI of the Heart 
before  
and after Contrast  
Material (75559)

MRI of the Heart  
before and after  
Contrast Material with 
Stress Imaging (75561)

MRI of the Heart  
with Stress Imaging  
without Contrast  
Material (75563)

MRI of Blood Flow 
of the Heart (add on) 
(175565)

Examinations (2017) 181 (0.9%) 2504 (12.4%) 767 (3.8%) 0 1288 (6.4%)
Average Change per 

Year (2012–2017)
111.7 1203.0 121.2 NA 173.3

Average Physician 
Payment (2017)

$218.08 6 103.46 $329.55 6 128.95 $356.79 6 185.88 NA $42.26 6 19.16

Average Change per 
Year (2012–2017)

2$29.06 2$24.30 2$54.56 NA 2$3.65

Total Physician Pay-
ment (2017)

$39 819.23 $843 753.37 $272 423.36 NA $56 801.06

Average Change per 
Year (2012–2017)

2$835.05 1$37 614.90 2$29,031.13 NA 1$66.12

Note.—No MRI of the heart with stress imaging without contrast material examinations (75563) occurred in the office place of service.

Table 1: Cardiovascular MRI Examination Count, Technical Payments, and Average U.S. Change per Year in the Facility 
(Hospital) Place of Service

Parameter

MRI of the Heart 
without Contrast 
Material (75557)

MRI of the Heart before  
and after Contrast  
Material (75559)

MRI of the Heart  
before and after  
Contrast Material with 
Stress Imaging (75561)

MRI of the Heart  
with Stress Imaging  
without Contrast  
Material (75563)

MRI of Blood Flow 
of the Heart (add on) 
(175565)

Examinations (2017) 573 (2.8%) 15 028 (74.6%) 991 (4.9%) 93 (0.5%) 5371 (26.7%)
Average Change per 

Year (2012–2017)
−21.2 11206.3 110.4 118.6 1414.2

Average Physician 
Payment (2017)

$119.77 6 6.44 $131.54 6 6.62 $148.60 6 5.79 $142.86 6 5.21 $12.55 6 0.48

Average Change per 
Year (2012–2017)

1$0.74 1$0.44 1$0.17 1$1.11 1$0.09

Total Physician Pay-
ment (2017)

$68 186.90 $1 981 626.47 $146 528.40 $13 372.95 $67 540.65

Average Change per 
Year (2012–2017)

−$2080.00 1$163 278.94 1$1620.64 1$2962.75 1$5512.90

Note.—Because of the small number of MRI examinations of the heart with stress imaging without contrast material (75563), changes per 
year were not calculated.
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Payments by geographical location.—When cardiovas-
cular MRI and CT providers and use were normalized to 
the number of Medicare enrollees in each state, different 
state usage was observed (Fig E1 and E2 [supplement]). 
Analysis of Medicare enrollees per provider for each state 
(Fig E1 [supplement]) showed the availability of providers 
was best for cardiovascular MRI in Minnesota, the District 
of Columbia, Vermont, Utah, and Massachusetts and for 
cardiovascular CT in the District of Columbia, Minnesota, 
New York, Maryland, and Mississippi. Use per Medicare 
enrollee (Fig E2 [supplement]) was highest in Minnesota, 
the District of Columbia, Arkansas, Utah, and Tennessee 
for cardiovascular MRI and the District of Columbia, 
Maryland, Minnesota, California, and New York for car-
diovascular CT.

Per provider use and payments.—Individual provider utiliza-
tion increased significantly over the study time period (Table 5). 
The cardiovascular MRI average change per year per provider 
was 2.16 examinations per year, and flow imaging increased at 
a yearly rate of 3.47 examinations per provider. Cardiovascular 
CT average change per year per provider also increased signifi-
cantly at a yearly rate of 3.85–6.56 examinations per provider 
(Table 5). Examination per provider payments changed signifi-
cantly on average over the time period by a small amount per 
year (2$3.74 to 1$1.89).

Discussion
As evidenced by the analysis of Part B Medicare payments 
to physicians (2012–2017), cardiovascular MRI and CT use 
along with the number practitioners in the United States was 

Table 3: Cardiovascular CT Examination Count, Technical Payments, and Average U.S. Change per Year in the Facility 
(Hospital) Place of Service

Parameter

CT of Heart with Evalua-
tion of Blood Vessel Cal-
cium (75571)

CT of Heart  
Structure with Contrast 
Material (75572)

CT of Congenital Heart 
Structure (75573)

CT of Heart Blood Vessels 
and Grafts with Contrast 
Material (75574)

Examinations (2017) 3902 (5.8%) 13 173 (17.3%) 57 (0.07%) 32 018 (42.0%)
Average Change per Year 

(2012–2017)
1584.0 11652.2 … 12971.8

Average Physician Pay-
ment (2017)

$29.44 6 1.66 $87.87 6 5.58 $137.63 6 6.60 $122.11 6 5.99

Average Change per Year 
(2012–2017)

1$0.24 1$0.92 … 1$1.23

Total Physician Payment 
(2017)

$114 924.57 $1 160 985.22 $7795.74 $3 951 762.04

Average Change per Year 
(2012–2017)

1$17 279.93 1$148 776.99 … 1$386 287.62

Note.—Because of the small number of CT examinations of congenital heart structure (75573), changes per year were not calculated.

Table 4: Cardiovascular CT Examination Count, Global Payments, and Average U.S. Change per Year in the Office (Out-
patient) Place of Service

Parameter
CT of Heart with Evaluation of 
Blood Vessel Calcium (75571)

CT of Heart Structure 
with Contrast Material 
(75572)

CT of Congenital 
Heart Structure 
(75573)

CT of Heart Blood 
Vessels and Grafts 
with Contrast Material 
(75574)

Examinations (2017) 7705 (11.5%) 2362 (3.5%) 18 (0.03%) 16 957 (25.3%)
Average Change per Year 

(2012–2017)
1910.0 1193.8 … 252.0

Average Physician Payment 
(2017)

$81.66 6 24.18 $233.64 6 81.44 $361.57 $340.49 6 105.39

Average Change per Year 
(2012–2017)

$2.57 2$4.84 … 2$0.56

Total Physician Payment 
(2017)

$613 395.01 $563 534.16 $6508.26 $6 005 199.54

Average Change per Year 
(2012–2017)

1$77 338.93 1$40 562.88 … 2$10 550.23

Note.—Because of the small number of CT examinations of congenital heart structure (75573), payment variance and changes per year are 
not reported.

http://radiology-cti.rsna.org
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robustly increasing but remained a small fraction of overall 
cardiovascular imaging practice. In 2017, there were 582 
physicians providing cardiovascular MRI services (an 84.8% 
increase from 2012) and 1645 physicians providing cardio-
vascular CT services (a 77.3% increase from 2012). Less than 
1.0% of cardiologists provided cardiovascular MRI and CT 
services. A total of 3.2% of radiologists provided cardiovas-
cular CT services, and 1.0% provided cardiovascular MRI 
services. In 2017, an increasing number of examinations 
continued with performance of 20 137 cardiovascular MRI 
examinations and 76 192 cardiovascular CT examinations, a 
75% and 97% increase from 2012, respectively. Even with 
the increases in providers and use, a few states did not provide 
Medicare Part B cardiovascular MRI and CT services. The 
data of this study supported regional increases in cardiovas-
cular MRI and CT providers, but probably not U.S.-wide 
increases because of the low volume per reader. Increases in 
reimbursement may be supported by this study because of the 
time requirements and expense of cardiovascular MRI and 
CT. Although the straightforward path for increased accep-
tance is not certain, availability in terms of trained providers, 
software, and equipment such that examinations can be per-
formed promptly would be advantageous.

With few exceptions, most providers were radiologists or car-
diologists. Cardiovascular MRI services were split between the 
two specialties over the study time period, but cardiovascular 
CT services were increasingly provided by radiologists, starting 
in 2012 with 0.91 radiologists per cardiologist and ending in 
2017 with 1.8 radiologists per cardiologist providing cardio-
vascular CT services. This mirrors trends observed in general 
CT angiography (36) and a prior study on cardiovascular CT 
(37). A disparity in gender (10%–20% women) was evident 
compared with general Medicare physicians, but this disparity 
was comparable to that of similar medical specialties and car-
diovascular imaging physicians. Gender parity (38) is important 
in advanced subspecialty training not only for patient care bias, 
but also by providing advancement for academic and leadership 
positions. Professional fees remained constant ($100–$150) over 
the study period, but technical fees dropped significantly from 
2012 levels. Compared with 2012, 2017 global (professional 

and technical) payments for cardiovascular MRI with contrast 
material dropped 30.7% and cardiovascular MRI stress testing 
reimbursements with contrast material fell by 47.8%.

Cardiovascular MRI is represented in two-thirds of American 
Heart Association and American College of Cardiology guide-
lines (39), but when compared with European Society of Cardi-
ology guidelines, cardiovascular MRI is less represented, in par-
ticular in the area of coronary artery disease. This supports the 
common belief that cardiovascular MRI is better implemented 
outside of the United States. Cardiovascular MRI and CT are 
routinely practiced in academic or training centers and large 
medical centers and less commonly in private practice.

Complementary data are available from 2016 to 2020 on 
cardiovascular MRI Hospital Outpatient Prospective Payment 
System technical payment trends. Each year, the Centers for 
Medicaid and Medicare Services updates Medicare payment 
rates for partial hospitalization program services furnished in 
hospital outpatient departments and community mental health 
centers. The Society for Cardiovascular Magnetic Resonance 
Imaging, American Society of Nuclear Cardiology, and Society 
of Cardiovascular Computed Tomography monitor and report 
these Medicare reimbursement changes. In 2017, there were 
large reductions in payments for cardiovascular MRI in the Hos-
pital Outpatient Prospective Payment System setting (Table E4 
[supplement]). In 2019, the Centers for Medicaid and Medicare 
Services moved both stress cardiovascular MRI codes (75559 
and 75563) from the nuclear Ambulatory Payment Classifica-
tion (APC) group into the general radiology APC groups. Reim-
bursement rates are affected by several factors. Codes in the same 
APC groups receive similar reimbursement. This action was fol-
lowed by a doubling of stress cardiovascular MRI without con-
trast material examinations (code 75559) in 2019 as a result of 
another APC change. Note that this cardiovascular MRI exami-
nation is rarely used. Conversely, CT calcium scoring saw a large 
increase (1371%) in reimbursement in 2017 (Table E5 [supple-
ment]). In addition, a 30.5% increase in CT calcium scoring 
(code 75571) reimbursement was finalized for 2020. From 2018 
to 2020, other cardiovascular CT rates were markedly reduced.

The observed trends may guide future imaging-related poli-
cies. Several factors should be taken into consideration because 

Figure 5:  Cardiovascular MRI (CMR) and CT (CCT) examinations per state in 2017.
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they may affect cardiovascular MRI and CT in the United States. 
Rapid technical developments increase indications and ease of 
use and reduce cost. Large clinical multicenter prospective trials 
and registries may further support efficient use of cardiovascu-
lar MRI and CT in routine clinical practice. One study showed 
that cardiovascular MRI with contrast material is possible in 
the developing world in 18 minutes for $150 and resulted in 
important changes in patient care (40). Board certification in 
cardiovascular MRI and CT is recently available (17,18). Also, 

training requirements have been well documented. All standard 
3-year training programs in cardiology must provide cardiovas-
cular MRI and CT Level I training and should provide enough 
time for Level II training (requirement to perform and interpret 
cardiovascular MRI examinations as part of the practice of car-
diovascular medicine). Last, the Protecting Access to Medicare 
Act of 2014, Section 218 (b), established a new program to in-
crease the rate of appropriate advanced diagnostic imaging ser-
vices provided to Medicare beneficiaries (41). It is unknown how 

Figure 6:  Bar graphs show 6-year trends of cardiovascular MRI (CMR [top]) and CT (CCT [bottom]) professional payments in the office and/or outpatient 
place of service (left) and global payments (professional and technical) in the facility (hospital) place of service (right). No MRI of the heart without contrast 
material with stress (75559) examinations were performed in the facility setting (2013–2017).

http://radiology-cti.rsna.org
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this will affect usage in the short- and long-term periods. In the 
future, cardiovascular MRI and CT practitioners and use in the 
Medicare population should be routinely monitored to provide 
clear insight into practice in the United States.

The main assumption in this report was that cardiovascular 
MRI and CT Part B Medicare payments to physicians were rep-
resentative of cardiovascular MRI and CT practice in the United 
States and could be generalized to examinations reimbursed by 
other health insurances. Medicare is the primary health insurance 
for disabled and elderly individuals. The use of private insurance 
is not considered in this report. More than 34% of Medicare 
beneficiaries have chosen to enroll in Part C private health plans 
that contract with Medicare to provide Part A and Part B health 
services (42). The POSPUF database does not include Part C 
Medicare payments, so it underrepresents the total Medicare ex-
aminations but should closely represent the Medicare physicians. 
Acknowledging the limitations of this study, the exact number of 
practitioners as well as cardiovascular MRI and CT examinations 
were not provided in this report. Limitations aside, this report 
provided clear data on usage of cardiovascular MRI and cardiovas-
cular CT in the population that participates in Medicare Part B. 
Largely, private insurance companies often follow Medicare reim-
bursement decisions for coverage and reimbursement.

The results of this study suggested that cardiovascular MRI 
and CT use in the United States was steadily increasing but re-
mained a small fraction of all cardiovascular imaging. Less than 
20% of providers are women, similar to radiology and cardiol-
ogy gender statistics. Echocardiography and nuclear imaging are 
still the most used cardiovascular imaging modalities. It remains 
to be seen if past trends of increasing usage and availability of 
providers will continue.
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