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Purpose  Interventional radiology (IR) is a young medical specialty where image 
guidance is utilized in minimally invasive procedures as a treatment option and/or 
as a diagnostic tool. There is an exponential increase in awareness and interest in IR 
amongst medical students. This trend is continuing despite lack of proportionate rep-
resentation of IR in the current medical curriculum. This study aims to understand the 
exposure to IR as a specialty amongst medical students in India.
Materials and Methods  Anonymous, voluntary, online questionnaire was sent 
to medical students from different parts of the country. The survey comprised 
15 questions regarding exposure and awareness on IR.
Results  The responses were obtained from 1,024 medical students from 98 medical 
colleges across the country, majority (57.0%) in the clinical years of their training. 
Thirty-six percent of them were interested in an IR career. Lack of awareness was the 
most (61.6%) cited reason for not choosing an IR career. Majority (57.9%) would con-
sider IR as a clinical management option and believe that IR holds an important place 
in medical practice (68.4%).
Conclusion  There is an evident under-representation of IR in the medical curriculum. 
However, an increasing awareness and interest among medical students toward IR as 
a specialty is demonstrated. Incorporation of IR into current medical curriculum in a 
systematic way is the need of the hour. This would ultimately benefit a wide cohort of 
patients across multiple specialties.
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Introduction
Interventional radiology (IR) is gaining wide acceptance as 
an independent specialty in modern medicine. Since the first 
angioplasty on January 16th, 1964 by Charles Dotter, IR has 
shown tremendous growth and has become an integral part 

of the patient management, sometimes the only life-saving 
option. There are independent IR residency programs cur-
rently being approved in various parts of the world. For 
instance, in United States the integrated IR and diagnostic 
radiology (DR) residency received Accreditation Council for 
Graduate Medical Education approval in 2014. In the United 
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Kingdom IR gained subspecialty status in 2010. Within a 
short span of its introduction, IR has become one of the most 
sought after specialties. In India, there are several IR fellow-
ship programs of 1 to 2 years duration after the radiology res-
idency. In addition, 3-year super-specialty training courses 
have been introduced; these are DM (Doctor of Medicine) 
by Medical Council of India and DNB (Diplomate of National 
board) by National Board of India.1,2

DR is already integrated into the current medical cur-
riculum right from the preclinical years of training. This 
is evident in the way anatomy and clinical subjects are 
taught.3,4 However, there is lack of representation for IR, both 
theoretical and clinical exposure. Most of the standard med-
ical text books mentions IR treatment options. However, it is 
not dealt in detail within the scope of undergraduate train-
ing. Numerous studies have established this fact and further 
pointed out that this might discourage medical graduates in 
future, not only in choosing IR as a career but also in con-
sidering it as an alternative management option within their 
chosen subspecialty.5-9 Also, many studies have underlined 
the positive outcomes of introduction of an undergraduate 
IR curriculum.10,11

Expansion of IR services in concordance with the rapidly 
evolving health care system in India is currently nonexis-
tent. Lack of awareness among other specialty colleagues, 
poor interest, and sparse formal IR training opportunities for 
aspiring medical graduates are amongst the various reasons 
for this. The root cause eventually lies in the current medical 
curriculum where IR has been under-represented. Rectifying 
this can solve a few of the challenges faced by interventional 
radiologists like shortage of personnel and inter-specialty 
conflicts.11 This study aims to ascertain the current status of 
IR in medical students by assessing the knowledge, exposure, 
and interest of IR among students from medical colleges in 
various parts of the country.

Materials and Methods
An anonymous, voluntary, online questionnaire was com-
pleted by medical students pan-India between April 27th, 
2020 and May 06th, 2020. The local students’ community 
representatives were contacted and requested to volunteer 
in disseminating the information about the survey. The stu-
dents were informed about the survey and the online link 
to questionnaire was posted in their common WhatsApp 
group. Responses were received from 1,024 medical stu-
dents of 98 medical colleges. The questionnaire consisted 
of 15 mandatory questions including both multiple-choice 
questions and Yes/No responses, intended to assess the 
awareness and knowledge on IR, familiarity with IR proce-
dures, exposure to IR, and interest in IR as a career (►Fig. 1). 
The survey questions were formulated based on similar stud-
ies conducted in the past.9-12 However, questions 7 and 8 were 
newly introduced to know their specialty inclination and to 
assess the exposure to cardiology (one of the popular higher 
subspecialty). Survey responses were arranged on a spread-
sheet, statistically analyzed and results were obtained.

Results
The 1,024 respondents comprised 529 (51.6%) males and 495 
(48.4%) females. The majority (57%) of the respondents were 
currently in the clinical years of their training (►Fig. 2). With 
regard to their inclination of a career choice, 28.4% chose 
medical and 23.0% chose surgical as their choice of specialty. 
At the same time, 20.5% responded as they have an interest 
in both core specialties alike while 28.1% had not decided yet.

Most (58.7%) of the students had exposure to the radiology 
department. Interventional Radiology services were present 
in 48% of the respondents’ institutions. However, only 16% 
had a teaching session or talk related to IR ever. Thirty-one 
percent of students responded that they have come across 
someone who has undergone an IR treatment. To the ques-
tion, whether they have visited a catheterization laboratory 
and observed a coronary angiogram, the majority (80%) gave 
a negative response.

Regarding their interest in radiology as a career, 42% 
responded positively, while 29% were unsure. About 36% 
of the students responded that they would consider IR as a 
career while 31% were unsure of this. Ninety-four out of 236 
(39.8%) surgical specialty inclined students would choose IR 
as well as radiology as a career. Ninety-six (32.3%) and 126 
(43.3%) of 291 medical specialty inclined students would 
choose IR and radiology as a career, respectively. Also, 38.6% 
of males and 33.6% of females are interested in IR as a career. 
Specialty inclination did not show a statistically significant 
influence on choosing IR or radiology as a career (p-value 
is 0.104). The most common reason for not choosing IR as a 
career is lack of awareness about the specialty (61.6%), fol-
lowed by the already made decision on another specialty 
before exposure to IR (27.3%). Wanting a relaxed lifestyle was 
the reason for 13.6% (15% of males and 13% of females). There 
were also reasons like lack of patient interaction, threat from 
artificial intelligence, health reasons (familial tremors), and 
lack of formal training programs, which altogether com-
prised less than a percent (►Fig. 3). However, 36 (3.5%) stu-
dents have already made up their mind for IR as a career.

The majority (57.9%) of the students responded that they 
would consider IR as a management option for their patients 
in the future, while 31.3% were neutral in their response, 
and 7.4% were less likely to consider. However, 3.4% of stu-
dents would never consider IR as a management option 
(►Fig. 4). Majority of respondents believed that the scope of 
IR is promising—excellent (39.4%) and good (29%) (►Fig. 5).

Regarding the familiarity with IR procedures, only 94 
(9.2%) students were aware that all the given nine IR proce-
dures are performed by IRs. Neurointerventions like stroke 
and aneurysm coiling (74.2%), followed by angioplasty and 
stenting of visceral and peripheral blood vessels (67.6%) were 
the most familiar IR procedures. This was followed by the 
treatment for biliary obstruction (49.8%), aortic aneurysm 
repair (49.7%), varicose vein ablation and biopsies and drain-
ages (44.9%). Treatment for benign prostatic hyperplasia was 
the least familiar IR procedure (28.4%) followed by uterine 
fibroid embolization (33.1%) (►Fig. 6).
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Fig. 1  Survey questionnaire.

Fig. 2  Distribution of respondents based on the year of training.
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Discussion

Recently, IR as a novel specialty has evoked a lot of interest 
among medical students and budding radiologists apart from 
colleagues practicing other specialties. To our knowledge, 
this is the largest such survey conducted among multiple 
institutions in a country involving the maximum number of 
medical students from all years. In this study 36% of respon-
dents were interested in IR as a career. This varied from 15 to 
73% in six previous studies in literature conducted at single 
institutions globally from 2009 to 2019.3,5,7,8,10,12 There is a 
steady rising trend of interest for IR among medical students.

The majority of our participants were in their clinical 
years of medical training. Males choosing IR or radiology as 
their future career were more than females. Interestingly, the 

number of males citing lifestyle as a reason for not choosing 
IR was more than females. There was no statistically signifi-
cant gender difference identified in our study regarding spe-
cialty inclination, interest in a career in IR or radiology, and 
lifestyle as a reason for not choosing IR.

Most of the students had exposure to radiology (58.7%) 
and acknowledged that there are IR services provided in their 
institution (47.9%). However, 40.3% of the students were not 
sure whether there was an IR provision. Similar to previous 
studies there is a statistically significant difference between 
the preclinical and clinical years medical students in their 
level of radiology exposure (p-value <0.01).10,11 Also, 69.9% of 
the students responded that they have not come across any-
one who had undergone an IR procedure. Not surprisingly, 
the exposure of medical students to other higher subspe-
cialty procedures was also low. For example, cardiology is a 
popular higher subspecialty. However, approximately 80% of 
students responded that they have not visited a cardiac cathe-
terization laboratory or observed an angiogram. Despite this, 
majority of students responded that they are interested in a 
career in IR (42%) and 3.5% of students have already decided 
to pursue an IR career. This could be due to the exposure to IR 
and its increasing awareness through various methods such 
as social media. Also, similar to a recent study by Foo et al, 
this indicates that there is increasing acceptance of IR among 
medical students as the years pass by.13

Regarding the familiarity of IR procedures, our study also 
had similar findings like the previous studies with angio-
plasty being recognized by many students as an IR proce-
dure.11 However, the majority of students (74.2%) opted for 
neurointerventional procedures like stroke thrombectomy 
and aneurysm coiling as procedures familiar to them as IR 
procedures. In a survey by O'Malley et al, among Canadian 

Fig. 3  Reasons for not considering IR as a career. IR, interventional radiology.

Fig. 4  The likelihood to consider IR as a management option. IR, 
interventional radiology.
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medical students in 2012 only 6% of students responded that 
aneurysm coiling is performed by an interventional radiol-
ogist.9 We presume this may be due to the introduction of 
neuroradiology and interventions as a higher specialty in 
India and the increase in the number of neurointerventions 
performed by IRs. As expected, relatively newer procedures 
like prostatic artery embolization (“treatment for benign 
prostatic hyperplasia”) was opted by the least number of 
respondents (28.4%) as an IR procedure.

In our study, there was no statistically significant differ-
ence in the interest in IR as a career among students who 
had attended an IR teaching session/talk or have met some-
one who underwent an IR procedure or the presence of an IR 
department in their hospital versus those who did not have 
all these. We believe this may be due to the availability of 
information from various sources like social media, websites, 
and other specialty textbooks. This also highlights the fact 

that, if the medical students were provided with adequate 
exposure and knowledge about IR in a systematic method, 
the outcome could be beneficial. This has been identified 
by previous studies such as the one conducted by Shaikh et 
al among fourth-year Irish medical students in 2015. They 
found out that the knowledge (6–45%) and interest in IR 
as a career (60–73%) increased after the students attended 
a 10-hour didactic lecture on IR.12

There is already a background interest amongst significant 
number of medical students on pursuing IR as a career. This 
could be due to the rapidly increasing acceptance and popu-
larity of minimally invasive IR procedures among the medi-
cal professionals and the public, especially in the developed 
countries. We feel, as mentioned by some of the respondents, 
lack of formal training and the intense competitive nature of 
the current IR pathway may be one of the reasons holding 
medical students from contemplating IR as a career. Reduced 
number of IR procedures performed by IRs because of lack of 
referrals, either due to lack of awareness or due to ‟turf war” 
among physicians, also may be a reason.

This fuels the dire need for incorporation of an undergrad-
uate IR curriculum in medical training in India. The Indian 
Society of Vascular and Interventional Radiology (ISVIR) and 
the Indian Radiological and Imaging Association (IRIA) have 
taken various steps toward this. This needs to be continued 
and taken forward with utmost importance. International 
professional organizations like the CIRSE, and the British 
Society of Interventional Radiologists have formulated IR 
curricula for medical students.14,15 These organizations have 
various programs to introduce medical students to the excit-
ing world of IR. ‟‘Be InspIRed” is one such student program 
by the CIRSE where medical students are invited to attend 
their yearly congress for free to enjoy education and fun 
IR-related onsite sessions and events tailored especially to 
students’ needs.16 Similarly, the ISVIR are also running pro-
grams during their annual conference including hands-on 
workshops on basic IR procedures, interactive sessions, and 
quiz programmes.17

Fig. 5  Respondents’ opinion about the scope of IR. IR, interventional radiology.

Fig. 6  Familiarity toward different IR procedures. IR, interventional 
radiology.
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Our study highlights the need to incorporate a systematic 
undergraduate IR medical curriculum in India. We need inclu-
sion of IR procedure details in the standard textbooks as one 
of the management options wherever suited. Dedicated hand-
books on IR for undergraduates could generate the interest for 
them to know more. Formal IR lectures by practicing expert 
IRs and IR rotations during third and final years may give some 
understanding about the IR specialty and can ignite interest 
amongst students. Designing a comprehensive undergrad-
uate IR curriculum for India is essential. IR electives during 
internship have proved significantly effective in improving 
awareness and career interest in IR among medical students 
worldwide.18 One or 2 weeks electives dedicated to IR may 
be considered. Ultimately all these efforts would lead toward 
optimal patient care, for which after all we all strive for.

Limitations
This study has several limitations. The survey was conducted 
by sending access links to a Google Form through WhatsApp 
groups hence it was unable to assess the response rate. 
Even though, our survey population was comprised of stu-
dents from multiple institutions all over the country there 
may be potential bias during this online survey. Nearly half 
of the study population was students from the preclinical 
years, who are relatively less exposed to, and less aware of 
IR as a specialty. Also, the study has not evaluated the poten-
tial methods of incorporating the undergraduate medical 
curriculum.

Conclusion
An online survey among medical students to assess their 
knowledge and attitude toward IR was feasible in a short 
period of time. Recently IR has generated a lot of interest like 
many other innovations in medicine among the medical fra-
ternity and the public alike. Subsequently, the awareness and 
interest among medical students are also increasing, despite 
the lack of adequate representation of IR in the medical cur-
riculum. There is an urgent need to incorporate a systematic 
undergraduate IR medical curriculum in developing coun-
tries like India. Medical students being the future IR special-
ists or the referring physicians deserve adequate exposure to 
this specialty and its role in the current practice of modern 
medicine. This enables future doctors to understand and 
practice modern medicine in a safe and effective manner, 
which in turn benefits many patients.
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