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Radiology Research Alliance

The Evolving Status of Fellowships
and Mini-Fellowships in Diagnostic

Radiology: A Survey of Program
Directors and Chief Residents

Cory M Pfeifer, MD, MBA, MPH, MS, FAAP, Nisha Reddy, BS, Kirsteen R Burton, MD,
Brent Griffith, MD, Michael P Bazylewicz, MD, Mini V Pakkal, MD, James M Milburn, MD

Rationale and objectives: Recent changes in radiology fellowships include musculoskeletal radiology adopting a match system, inter-
ventional radiology transitioning away from diagnostic radiology to offer direct-entry programs, and a common fellowship application
timeline created by the Society for Chairs of Academic Radiology Departments (SCARD). The concept of mini-fellowships has also
emerged with the elimination of the oral American Board of Radiology examinations that had been administered in the final year of resi-
dency training prior to 2014. This paper seeks to assess the opinions of fellowship program directors, residency program directors, and
chief residents regarding these recent changes.

Materials and methods: This is a cross-sectional study using a web-based survey posed to fellowship program directors, residency pro-
gram directors, and chief residents in 2020. Questions sought to explore current attitudes toward the following topics: (1) a common fel-
lowship application timeline; (2) a common fellowship match; and (3) the status of mini-fellowships in diagnostic radiology. In addition, the
number of fellowship positions for each subspecialty was estimated using subspecialty society directories, Accreditation Council for
Graduate Medical Education (ACGME) data, and individual program websites.

Results: Deidentified responses were collected electronically and aggregated. The three respondent groups preferred a common fellow-
ship application timeline at rates of 67% among fellowship program directors, 80% residency program directors, and 74% residents. A
common match system across all subspecialties was preferred at rates of 50% fellowship program directors, 74% residency program
directors, and 26% chief residents. There was widespread reported compliance with the SCARD fellowship timeline policy. Subspecialty
programs using the match system reported interviewing greater numbers of applicants per position. Fellowship directors and chief resi-
dents reported that the most common duration of mini-fellowship experiences was 2 to 3 months.

Conclusion: There is a division between chief residents and program directors regarding the preference for a common radiology match.
Adopting a radiology-wide fellowship match would increase the number of interviews required. The SCARD fellowship timeline policy has
been successful, and there is support across stakeholders regarding the common timeline. Mini-fellowships are highly variable in length
and structure.
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INTRODUCTION

T he structure of diagnostic radiology curricula changed
when the ABR Core examination was launched (1).
The first ABR Core examination was administered

in October of 2013 for the graduating class of 2014 with the
exam to take place late in the PGY-4 year for the class of
2015 and those classes that followed (2). This change in board
exam structure allowed for the introduction of tailored rota-
tions during the PGY-5 year of training after most residents
have chosen an eventual fellowship (3). Many residency pro-
grams capitalized on this opportunity by offering “mini-fel-
lowships,” but this term is not officially defined or sanctioned
by the ABR, ACGME, APDR or AUR. These mini-fellow-
ships represent longer blocks in the year after the Core exam,
and there is little information in the literature about the state
of current practice. Residents may use these to help prepare
for fellowships, improve areas of weakness, or make them-
selves more marketable in the future by stating they have fur-
ther training in certain areas.

The radiology fellowship application process, certification,
and accreditation vary widely among subspecialties with DR
fellowships demonstrating flux in recent years. IR has segre-
gated from DR into its own specialty (4�7). Musculoskeletal
and breast radiology opted for fellowship match processes
through the NRMP with adoption of “all-in” policies in
2019 and 2017, respectively (8�10). Emergency radiology
moved to an NRMP match in 2021 (10).

Radiology has become subject to an “arms race” effect in
that fellowship programs have been pressured to interview
and accept residents earlier and earlier to fill, with musculo-
skeletal radiologists noting that this was a reason for adopting
the match (11�13). Without a match, residents can feel pres-
sured to accept positions before completing all interviews,
and programs may feel the need to accept fellows before
interviewing all interested applicants. Likewise, residents may
back out of fellowship positions if they find that their interests
change which has the potential to leave fellowship programs
unfilled. Smaller fellowship programs may be disproportion-
ately affected, as a single resident backing out may have a
greater effect on the program.

To neutralize the “arms race” effect of fellowships offering
interviews and positions earlier and earlier in residency,
SCARD created an agreement in which fellowship programs
would be held to a common timeline for applicants applying
from other institutions (14). This policy created an embargo
blocking interviews and acceptances from external applicants
until November 1 and required a 7-day grace period for
applicants to accept or decline an offer. Exceptions are
allowed for internal candidates and those with relevant factors
related to spouses and domestic partners (14).

Neuroradiology, pediatric radiology, and nuclear radiology
are predominantly accredited fellowships that result in eligi-
bility for the corresponding ABR subspecialty exams.
Abdominal radiology and musculoskeletal radiology have
both accredited and non-accredited fellowships, with

musculoskeletal radiology recently opting for a match system.
Fellowship training in an ACGME-accredited environment
carries additional administrative oversite, and accredited fel-
lowships require that fellows have faculty supervision while
issuing reports in that subspecialty. Breast imaging is a non-
accredited fellowship that now participates in the match. Car-
diothoracic and emergency radiology programs are not
accredited and did not use a match system as of 2020.

In 2019, the RRA organized a task force to examine the
state of radiology fellowships and mini-fellowships in light of
these recent changes, as this topic was felt to be important by
the various stakeholders in radiology. This paper describes the
results of a cross sectional study of United States fellowship
and mini-fellowship opportunities in diagnostic radiology
conducted by the task force. Similar in design to other pub-
lished surveys of program directors and chief residents
(2,11,15�25), this survey aims to summarize current trends
and opinions about fellowships and mini-fellowships in DR.

METHODS ANDMATERIALS

This study was approved by the Institutional Review Board of
the lead author’s institution and exempted from further review
and monitoring. This was a survey of different stakeholders
performed during the 2019-2020 academic year. The total
number of DR fellowships, number of fellowship positions,
and program director contact information were obtained from
the ACGME directory for neuroradiology, pediatric radiology,
and nuclear radiology programs. For accredited abdominal and
musculoskeletal radiology programs, this information was
acquired from the ACGME and cross-referenced to the pro-
gram directories of the Society of Abdominal Radiology and
Society of Skeletal Radiology, respectively. Data from the
nonaccredited fellowships in these subspecialties were acquired
from relevant society websites as noted in Table 1. Abdominal
radiology fellowships included body MRI and women’s imag-
ing as described on the Society of Abdominal Radiology
(SAR) directory. Program data for breast imaging, emergency
radiology, and cardiothoracic radiology were obtained from
online directories published by the American Society for
Emergency Radiology, Society of Breast Imaging, and Society
of Thoracic Radiology, respectively. For programs in which
the directory was incomplete or inaccurate, program websites
were reviewed to locate this data.

A directory of DR residency program directors was
obtained from the ACGME as of March 2020. In cases in
which program directors were not listed with the ACGME,
individual program websites were used to obtain the data. A
list of chief resident email addresses was compiled from the
American Alliance of Academic Chief Residents in Radiol-
ogy (A3CR2) database as of March 2020.

To investigate current practices and opinions regarding the
radiology fellowships and mini-fellowships, three survey
instruments were created using a cloud-based survey program
(SurveyMonkey, Palo Alto, CA). Separate surveys were cre-
ated which were applicable to individual fellowship program
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directors, residency program directors, and chief residents,
included in the appendix. Only the individual designated as
the program director of the residency or fellowship program
was surveyed. Associate and former program directors as of
March 2020 were not surveyed. The initial survey was sent in
April 2020 with follow-up reminders provided May 2020
and June 2020. When asked about the SCARD fellowship
timeline, respondents were directed to the SCARD policy
online (14).

RESULTS

The total number of US fellowship positions was 1159
(Table 1). The fellowship program director response rate was
42% (195/464). The program director response rate was 34%
(67/195). The chief resident response rate was 26% (27/104).

Fellowship Program Director Survey

On average, fellowship programs interviewed an average of
4.25 applicants per fellowship position with the highest ratios
in the fellowships that participate in the NRMP match
(breast, musculoskeletal, and neuroradiology at 5.87, 5.78,
and 5.77 interviews per position, respectively (Figure 1).
Otherwise, the ratios ranged from 1.47 (pediatric) to 3.28
(abdominal).

Abdominal, musculoskeletal, and nuclear radiology pro-
gram directors reported increases in interviews over the year
prior (Figure 2). Pediatric radiology exhibited the largest pro-
portion of program directors reporting declines in interviews.

There was 67% overall approval for a common application
timeline (Figure 3), ranging from nuclear at 40% to emer-
gency radiology at 89%. Of all fellowship program directors
surveyed, 95% reported compliance with the SCARD policy.
Support for a common match for all radiology subspecialties

TABLE 1. Fellowship Program Director Response Rate.

Radiology Subspecialty Source Positions Programs Responses (Rate)

Abdominal Radiology ACGME/SAR 234 72 39 (54%)
Breast Imaging SBI 121 92 39 (42%)
Cardiothoracic Radiology STR 64 46 19 (41%)
Emergency Radiology ASER 24 15 9 (60%)
Musculoskeletal Radiology ACGME/SSR 202 87 34 (39%)
Neuroradiology ACGME 351 87 31 (36%)
Nuclear Radiology ACGME 36 17 5 (29%)
Pediatric Radiology ACGME 127 48 19 (40%)
All Fellowship Programs 1159 464 195 (42%)

Figure 1. The mean number of positions per program and mean interviews per position as reported by radiology fellowship program directors
are shown.
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was less common and ranged from emergency at 22% to neu-
roradiology at 77% (Figure 3).

The most common duration of mini-fellowship opportu-
nities observed by fellowship program directors surveyed was
2 to 3 months (Figure 4). Nuclear radiology programs
observed greater than 9-month mini-fellowship experiences

at a higher rate, though it should be noted that nuclear radiol-
ogy is the lone subspecialty in which a resident may become
board certified in nuclear radiology by utilizing a 16-month
dual certification pathway during residency (26).

Supplemental questions were given to program directors of
these 2 subspecialties (appendix). 28% of abdominal radiology

Figure 2. Radiology fellowship program directors were asked if interviews in 2019-2020 had increased, decreased, or were unchanged,
compared to the prior year.

Figure 3. Displayed here are the percentage of radiology fellowship program directors favoring a common application timeline across
specialties and a common fellowship match. The percentages reporting compliance with the SCARD timeline are also indicated.
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program directors reported having accredited fellowship posi-
tions. The most common reason for abdominal radiology
program directors to seek or not seek accreditation was the
need to supervise accredited fellows (54%) followed by the
administrative workload of maintaining ACGME require-
ments (51%). 16% of abdominal radiology fellowships offered
positions that contain experience outside of abdominal radi-
ology. 32% of musculoskeletal radiology program directors
reported offering accredited positions. The need to supervise
accredited fellows was the most cited reason (58%) affecting
the decision to become accredited, while the second most
was administrative workload of ACGME-related tasks (55%).
15% of musculoskeletal radiology program directors reported
that they offer a musculoskeletal radiology experience com-
bined with another subspecialty.

Diagnostic Radiology Program Director Survey

Of the 67 program directors responding, 33 were from pro-
grams with 5 or fewer residents/class, and 34 were from pro-
grams with 6 or greater residents per class. 74% of DR
program directors prefer a common NRMP match while
80% stated a preference for a common application timeline
(Figure. 5). 67% of DR program directors reported that resi-
dents currently choose their fellowship programs too early.
63% of DR program directors felt that the number of resi-
dents leaving for fellowship interviews was an impediment to
training. There were 6 DR programs (9%) with no fellow-
ships. The following percentages of radiology PD’s reported
having the indicated fellowships offered at their institutions:
51% abdominal radiology, 57% breast imaging, 37% cardio-
thoracic imaging, 24% emergency radiology, 54%

musculoskeletal imaging, 57% neuroradiology, 45% nuclear
radiology, and 37% pediatric radiology. 85% of DR programs
offer ESIR training. 14 Programs reported 2 to 3 month
mini-fellowship experiences, 23 reported 4 to 6 month mini-
fellowship experiences, 7 reported 7 to 9 month mini-fellow-
ship experiences, and 3 reported mini-fellowship experiences
of greater than 9 months. 6% reported that they only offer
mini-fellowships in subspecialties in which they offer fellow-
ships while 3% reported that they only offer mini-fellowships
in subspecialties in which there are no fellows. 7% stated that
limited case volume limits ability to offer mini-fellowships.
10% reported that there was competition for mini-fellow-
ships. 10% stated that the mini-fellowship has a structured
curriculum, and 10% provide certificates for mini-fellowship
completion. 30% of mini-fellowships consisted of consecutive
months in a subspecialty while 37% of PD’s stated that their
mini-fellowship experiences consist only of extra rotations in
a subspecialty which may or may not be consecutive. When
surveyed as to whether they feel potential employers value a
mini-fellowship, 30% reported yes, 27% reported no because
the training is not standardized, 15% reported no because
employers are unaware of the concept of the mini-fellowship,
and 27% answered that they did not know.

Chief Residents Survey

Of the chief residents responding, 26% preferred a common
match across radiology subspecialties, and 74% preferred a
common application timeline. On average, residents applied
to 5.3 programs (range 1-15), and residents participated in an
average of 4.4 interviews (range 0-11). Residents reported
spending an average of $1,371 on interviews (range $0-

Figure 4. The duration of mini-fellowships are reported from each of the survey respondent groups.
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$5,000). The average spent according to those participating in
a subspecialty with a match was $1,750, while the average
spent according to those participating in a non-match subspe-
cialty was $350. 84% stated that their first interview was after
November 1. 52% of residents responded that they felt like
they had to choose a fellowship too early. Among those resi-
dents who did not participate in a match, 14% responded that
they felt the need to accept a position before exploring other
programs. Among mini-fellowships offered, 52% reported
abdominal radiology and breast imaging, 48% cardiothoracic
imaging, 22% emergency radiology, 56% musculoskeletal
radiology and neuroradiology, 44% reported nuclear radiol-
ogy, and 33% pediatric radiology. ESIR was available for
93% of residents responding. The duration of mini-fellow-
ships as reported by residents was 30% no mini-fellowship,
33% 2-3 months, 26% 4-6 months, 4% 7-9 months, and 7%
greater than 9 months. 33% reported that potential employers
ascribe value to the mini-fellowship. 26% disagreed because
the mini-fellowship lacks structure, and 7% stated no because
employers are unaware of it. 33% were undecided regarding
the value of mini-fellowships. 29% chose a mini-fellowship
that was the same subspecialty as their eventual fellowship.
71% chose a subspecialty different from their eventual fellow-
ship. 11% reported that they only have mini-fellowships in
subspecialties in which a fellowship is offered. 7% indicated
that their mini-fellowships have a structured curriculum. 7%
stated that there was not enough volume to offer a mini-fel-
lowship. 22% stated that their mini-fellowships consisted of
consecutive rotations, and 44% indicated that their mini-fel-
lowships were extra rotations in a single subspecialty. 15%
were eligible for a certificate based on the mini-fellowship.
When asked if they knew of any fellowship program that
broke the SCARD-approved timeline, only 1 resident
reported that he/she had witnessed a break from the SCARD
policy.

DISCUSSION

In 2020, there were more DR fellowship positions (1,159)
available in the United States than DR residency positions
(123 PGY-1 positions and 990 PGY-2 positions as of the
2020 NRMP match, not including IR positions). Glover and
Patel estimated the minimum total of non-IR fellowship
positions at 770 in 2016 (12), but the method employed here
is more comprehensive and likely closer to the true number.

This study utilized a novel DR residency program director
database which was created specifically for this survey. Prior
surveys of the APDR database achieved a similar response
rate. For instance, the response rates of the annual APDR sur-
veys were 33% in the fall of 2013 to 36% in the spring of
2015 (20). The response rate for the APDR annual survey in
2017 was also 36% (23). This design has the advantage of lim-
iting each program to one program director opinion. In con-
trast, prior APDR surveys encompassed the breadth of
APDR membership which includes over 300 residency and
fellowship program directors and associate program directors.

Opinions from institutions that have fellowships and multiple
associate program directors due to size are thus potentially
over-represented using that method.

The survey of chief residents was specifically targeted for
the end of the academic year, as this is near the time of the
annual AUR/A3CR2 meeting when participation peaks and
before participation drops due to the graduation of chief resi-
dents at the end of the academic year. The number of avail-
able chief residents to survey was likely impacted by the
cancellation of the in-person 2020 AUR meeting. Nonethe-
less, use of A3CR2 membership was felt to represent the best
cross section of upper-level residents.

There was a preference for a common fellowship applica-
tion timeline, and this survey suggests that most fellowship
programs comply with the SCARD policy which endorses
the common timeline concept. Interestingly, only 43% of
breast imaging program directors are in favor of using a com-
mon NRMP match despite implementing the match for
breast imaging only recently. This is likely a reflection of the
suboptimal outcome of the first breast imaging match (9).
Neuroradiology, which has had a longstanding tradition of
using the NRMP, has the strongest predominance of pro-
gram directors in favor of a common NRMP match.

Despite the SCARD fellowship guidelines and compliance
with it, over half of residents felt like they were forced to
apply too early, and 67% of radiology residency program
directors agreed. Despite the fact that DR program directors
largely (63%) felt that absences due to fellowship interviews
negatively affected the educational experience, the institution
of a common match system would increase the number of
interviews accepted by residents since a common match
increases uncertainty for both residents and fellowship pro-
grams. If fellowship programs take advantage of virtual inter-
view experiences, there may be less of an impact on the
educational experience during residency, provided that the
total number of interviews does not experience a concordant
increase. A cap on the total number of interviews per fellow-
ship position may help to address the impact on the residency
experience.

Among all fellowship program directors responding, half
were in favor of a common match among all radiology sub-
specialties. A common radiology fellowship match was
strongly preferred (74%) by diagnostic radiology program
directors, but a common fellowship match across radiology
subspecialties was less preferred by residents. This may be
related to the high cost of fellowship interviews cited by resi-
dents, and it was shown in this survey that those subspecialties
utilizing a match interview more applicants per position. It
was also shown that residents in match-participating subspe-
cialties spend more on their interviews. The disparity
between residency program directors and fellowship program
directors may relate to the fact that fellowship program direc-
tors incur greater costs if they must interview more applicants
in the case of a match system. Under the current system, resi-
dents potentially interested in both a subspecialty that partici-
pates in the match and a subspecialty that does not use the
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match must decide before the non-match subspecialty begins
to make offers. This can create a disadvantage for fellowships
that opt for an NRMP match which does not assign matched
applicants until the end of the R3 year. This was described as
a possible factor affecting breast imaging in its adoption of the
match (9).
Pediatric radiology program directors were more likely to

report that the number of interviews had declined since the
prior year. Since the number of interviews per position is the
lowest for pediatric radiology, it is likely that the drop in
number of interviews is due to a lack of interest rather than
increased selectivity among program directors. This corre-
sponds to a trend in which the A3CR2 showed that pediatric
radiology showed a 6-year low in graduating resident interest
in 2019 (27), prompting a growing demand for pediatric radi-
ologists (28). As of 2017, 54% of fellowship positions
throughout the country were unfilled and nearly half of train-
ees concentrated into only 3 programs (29). Pediatric radiol-
ogy thus seems unlikely to benefit from a common match,
but this highlights the differential effect a match would have
on less preferred subspecialties.
The concept of the mini-fellowship remains highly vari-

able among radiology training programs with fellowship pro-
gram directors, residency program directors, and residents
reporting that most of these experiences are 6 months or less
in duration. A plurality of residents and DR program direc-
tors reported that mini-fellowships are unlikely to be struc-
tured and more likely to be a collection of extra rotations that
may or may not be consecutive. Most responding residents
chose mini-fellowships outside of their eventual fellowships.
Mini-fellowship heterogeneity may make it difficult for

employers to gauge its value given lack of standardization.
30% of radiology program directors and 33% of residents
reported that the mini-fellowship was valuable to future
employers.

Some limitations to this study are noteworthy. The end of
the 2019 to 2020 academic year was chosen to capture opin-
ions at the end of a recruiting season while maximizing the
size of the number of chief residents in the A3CR2 database,
as many chief residents graduate in June of each year. This
period was affected by the COVID-19 pandemic which may
have affected the response rate, though the response rate seen
here was similar to other surveys of the APDR. The lack of
an in-person 2020 AUR meeting may have resulted in fewer
chief residents in the A3CR2, as A3CR2 membership is
commonly sought while registering for the meeting.

This paper relies on the ability for program directors to
recall some of the elements asked which may limit precision
somewhat. Fellowship programs that do not advertise with
relevant societies are not included, nor are less commonly
undertaken fellowships (research, informatics, PGY-7 fellow-
ships, etc.). It was nonetheless felt that the method demon-
strated here was the best way to capture the state of
fellowships. This study did not look specifically at the number
of applicants to each fellowship, as it was felt that fellowship
program directors would interview applicants using similar
criteria from one year to the next. Relative fellowship interest
among residents has also been well captured in chief resident
surveys over several years by the A3CR2 (27), so we did not
wish to duplicate this effort.

Fellowship application is dynamic, and it is possible that
fellowships opt to cease compliance with the SCARD

Figure 5. Responses of chief residents are compared to radiology residency program directors regarding preferences for a common timeline,
a common match, whether they believe that residents choose fellowships too early, and whether future employers value mini-fellowships.
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timeline or abandon the NRMP in future cycles. The results
of this survey reflect the state of fellowships and mini-fellow-
ships as of mid-2020, and fellowship interviews and opinions
may have changed in the meanwhile. Emergency radiology,
for instance, opted for a match to begin in 2021, after this sur-
vey was conducted. There was some movement toward
breast imaging programs opting out of the match in 2020 to
2021 which was not captured in this study.

Virtual interviewing was not common during the year that
this survey was given, but it has emerged with the COVID-
19 pandemic. If programs take advantage of greater virtual
interviewing capabilities now that these technologies have
blossomed in acceptance, this may change attitudes in favor
of embracing greater interview numbers which may have an
effect on attitudes toward a match system.

CONCLUSION

The results of this survey show a prevalent acceptance of a com-
mon fellowship application time, but opinions vary over
embracing a common match program involving all specialties.
Mini-fellowships remain heterogeneous and variably structured.
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