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Objectives:  Toassesstheawarenessofinterventional
radiology (IR) among final-year medical students and
medical interns at a Saudi University. Analysis of such

awareness could help to improve the future of IR in
Saudi Arabia.

Methods: This cross-sectional study was based on
anonymous surveys administered over a one month
period (1st - 31st December 2012). One hundred
and nineteen medical students and interns of King
Khalid University, Abha, Saudi Arabia were included.
Forty-two (35.3%) replies were received. The survey
consisted of 25 questions covering perception,
knowledge, and interest of interventional radiology.

Results: The majority of the respondents (52%)
felt their knowledge in IR is poor. Only 40% of the
respondents either completed or plan to complete an
elective rotation in radiology. Thirty-eight percent
of respondents were willing to consider a career
in IR. The most common reason (43%) for not
considering a career in IR was lack of knowledge.
Only 33% correctly identified the route of training
of interventional radiologist. The majority of
respondents thought that interventional radiologists
performed cardiac angioplasty (81%), and femoral
popliteal bypass (74%).

Conclusion: Exposure to IR among medical
students and interns was poor. This can be addressed
by dedicated undergraduate teaching of IR by
interventional radiologists with emphasis on the
clinical practice.
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Awareness of interventional radiology ... Alshumrani

Interventional radiology (IR) is a clinical specialty that
utilizes image guidance to perform minimally invasive
diagnostic and therapeutic procedures. It is a rapidly
expanding field, which encounters several challenges
including a worsening shortage of personnel and lack
of awareness among physicians, medical students and
patients."? The objective of this study is to report
the views of final-year medical students and medical
interns at a Saudi (King Khalid) University regarding
their knowledge and perception of IR. Hopefully, this
study will have positive implications on the future of
IR in Saudi Arabia by helping to attract more medical
students to this field and increasing the awareness of the
future referring physicians. Although similar studies
have been performed in Europe, United States and
Canada; data concerning exposure of Saudi medical
students and interns to IR is lacking in the literature
and hopefully this study will address this deficit.*”

Methods. Institutional Research Ethics
Committee (REC) approval was obtained for this study
according to the Principles of Helsinki Declaration
(REC # 2013-02-02). This is a cross-sectional self-
administered questionnaire study. A survey consisted
of 25 questions (Appendix 1) was sent to 119 final-year
medical students and interns of King Khalid University,
Abha, Saudi Arabia during the period from 1-31
December 2012.

The survey was based on a validated questionnaires
used previously in European and Canadian similar
studies.”> A total of 42 students and interns (35.3%)
responded to the survey. All the questions were
completed in the returned questionnaires with
exception of questions number 8 and 25 (open-ended
questions), which were answered by 29 (69%) and 21
(50%) of the respondents, respectively. The survey was
anonymous. The time allowed for reply was one month,
during which 2 reminders were sent before the closing
date. The study included the final-year medical students
and interns, while other levels medical students were
excluded. The questions covered several categories,
including knowledge of IR procedures, route of
training, and hospital duties. Respondents were asked to
rate their knowledge of IR compared to other subjects,
recall the primary source of their knowledge of various
IR procedures and rank their preferred methods for
learning about IR. They were also asked on their level
of interest in IR and their thoughts on career prospects
for interventional radiologist. In the medical school of
the respondents to this survey, radiology is not taught
to the medical students as a separate course, but as a
series of lectures and clinical sessions integrated with
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internal medicine, general surgery, pediatrics, obstetrics
and gynecology, orthopedics and anatomy. Online
literature review was performed to find prior related
research studies. Percentage of the respondents who
answered each question was calculated.

Results. The majority of respondents (52%) felt
their knowledge in IR is poor. Those who rated their
knowledge to be adequate, good or excellent were 29%,
14% and 5%, respectively. In Diagnostic Radiology
(DR), 45% of the respondents rated their knowledge
as poor, while those who rated it as adequate, good or
excellent were 36%, 17% and 2%, respectively. Forty
percent of the respondents either completed or plan to
complete an elective rotation in Radiology while 60%
of the respondents answered either “no” or “not sure”
to this question. A reasonable number of respondents
were willing to consider a career in IR (38%) or in DR
(31%), however, the remaining respondents were not
willing or not sure. The reasons of those who will not
consider a career in IR or who are not sure are shown
in Figure 1. The most common reason (43%) was lack
of knowledge on IR.

The majority of respondents (60%) did not
see patients who were treated by an interventional
radiologist. The most common 3 IR procedures that
the respondents are aware of were uterine fibroid
embolization, stent placement and angioplasty, and
image-guided biopsy. As regard to training, 50% of the
respondents thought interventional radiologists must
complete training in both radiology and surgery and
only 33% correctly identified the route of training as
radiology, while 17% thought there must be training
in either surgery alone or internal medicine. The
perception of the respondents regarding the clinical
duties of the interventional radiologists is summarized in
Figure 2. The majority of the respondents did not think
IR have outpatient clinics (62%) or do ward rounds
(64%). The source of respondents’ information on IR
was mostly lectures by interventional radiologist (67%)
and radiology elective rotation (11%). Other sources
included self-directed research, ward rounds, multi-
disciplinary meetings (5% each), and problem-based
learning (2%). Five percent of the respondents had
no exposure to IR. The preferred methods of gaining
exposure to IR and the ranking of each method are
summarized in Table 1. Electives in radiology department
and ward rounds were rated the best preferred methods
by 38% and 36% of the respondents, respectively, while
clinical research projects was rated as the worst method
by 31% of the respondents. Eighty-eight percent of the
respondents thought mandatory course of radiology
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Figure 2 - Respondents’ knowledge of clinical practice of interventional
radiologists.

Table 1 - Respondents’ ratings of the various teaching methods in interventional radiology, ranging from 1 (best) to 7 (worst).
Note that various teaching methods may have been assigned the same rating more than once. Percentages are

rounded to the nearest digit.

Various teaching methods 1 2 3 4 5 6 7 No reply
best worst
Ward rounds 36 10 14 12 10 2 10 7
Radiology department electives 38 26 17 7 0 2 7 2
Lectures from interventional radiologists 19 29 29 12 7 5 0 0
Multidisciplinary meetings 17 7 24 29 10 5 5 5
Self-directed learning websites 5 5 5 7 26 17 26 10
Problem-based-learning tutorials 7 5 14 17 19 26 10 2
Clinical research projects 5 17 7 10 10 19 31 2

Data are expressed as percentage

during medical school would be beneficial. Eighty-six
percent of the respondents were interested in doing a
2-week IR elective if it is offered during the 3-month
surgery rotation in internship year.

The knowledge of the respondents of the types of
procedures performed by interventional radiologists is
summarized in Figure 3. The majority of respondents
thought interventional radiologists performed cardiac
angioplasty (81%) and femoral popliteal bypass (74%).
The majority of respondents was unfamiliar with
vertebroplasty (79%) or percutaneous nephrostomy
(62%). However, the majority was familiar with
radio-frequency ablation (55%), endovascular repair
of aortic aneurysm (62%) and image guided tumor
biopsy (60%). Fifty-five percent of respondents were
familiar with angioplasty. The source of exposure to
angioplasty was 74% from vascular surgery, 70% from
IR, and 52% from cardiology (Figure 4). One-third
of the respondents thought the career prospects of
interventional radiologists are excellent, while 43% and
14% though they are good or adequate, respectively.
Seven percent of the respondents thought the career

prospects are poor, and 3% answered “no knowledge”
to this question.

The most common (67%) comment by the
respondents was request to implement a separate
radiology course in their medical school. Nineteen
percent of the respondents suggested an elective course
of radiology either in the medical school or as a fixed
rotation in the internship. Fourteen percent of the
respondents suggested more teaching of radiology in
the medical school by more lectures and more clinical
sessions.

Discussion. Interventional radiology is a rapidly
expanding field which is facing several challenges
including shortage of personnel and lack of awareness.'?
Statistics regarding growth of IR practice and the volume
of IR procedures is Saudi Arabia are currently lacking in
the literature. Nevertheless, it is noticeable that there
is an increase in the number of Saudi interventional
radiologists and hospitals providing IR services.
Medical interns and students represent an important
part of any future advancement in the field of IR as
they are the potential future interventional radiologists
and referring physicians. Therefore, it is important to
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Figure 3 - Respondents’ knowledge of the types of procedures performed
by interventional radiologists.

study and analyze the awareness of IR among Saudi
medical students and interns and compare it to the
published data in the developed countries. To fulfill
that purpose, this survey was created based on similar
surveys implemented in Europe, Canada and USA.>®

There is no standardized curriculum of Radiology
in Saudi medical schools. It is taught as a separate
course in some Saudi universities and as integrated
topics in some others. In the surveyed medical school,
radiology is taught to the medical students as integrated
topics mostly with internal medicine courses and to
a less extent with surgery, pediatrics, obstetrics and
gynecology, orthopedics and anatomy courses. The
role of radiology in undergraduate medical curricula,
including preclinical studies, has expanded in the recent
years.®’

Fifty-two percent of the respondents in this survey
reported poor or no knowledge of IR. In the European
and Canadian surveys, total of 66% and 63%,
respectively, reported poor or no knowledge of IR.>*
This self-reported better knowledge in this survey might
be explained by the seniority of the surveyed medical
interns and final-year medical students in comparison
to the European and Canadian all-levels medical
students. However, this figure of poor or no knowledge
of IR is still high given such senior level and that should
be taken as a warning indicator.

The exposure to radiology is below expectation as
only 40% of the respondents did complete or plan to
complete an elective rotation in radiology and only the
same percentage of respondents saw patients who were
treated by an interventional radiologist. Since radiology
isimportant to many other medical specialties, this figure
was expected to be higher. The exposure of respondents
to IR in this study is not far from the European study
(35%).> However, the Canadian study showed higher
respondents’ exposure (59%) to IR.* A recent study from
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Figure 4 - Respondents’ source of knowledge of angioplasty.

USA showed much lower exposure (6%) to IR among
medical students.® More efforts to increase the exposure
of medical interns and students to the field of radiology
are needed. In this survey, a reasonable percentage of
respondents were willing to consider a career in IR
(38%) or in DR (31%). The majority of respondents
(76%) thought career prospects for interventional
radiologists are excellent or good. However, response
bias in this voluntary survey might contribute to that,
as possibly higher number of students and interns who
are interested in radiology have responded to the survey.
The European survey showed also reasonable percentage
(41%) of respondents who are willing to consider a
career in IR.?> However, in North America the interest
of medical students to pursue a career in IR was not that
high as it was only 18% in Canada and 13% in USA.*#
The most common reason not to consider a career in IR
was lack of knowledge, and that should warrant more
efforts to address this gap, particularly during radiology
undergraduate courses and internship radiology
electives. There are other reasons reported particularly
in radiology residents that dissuade them from pursuing
a career in IR including income, work hours, and hours
of on-call.” Collaborative efforts are needed to address
all these reasons that may turn medical students and
postgraduates away from IR in order to attract more
future interventional radiologists.

In this survey, there was a clear shortage of
information about training and clinical practice of
interventional radiologists. Only one third of the
respondents correctly identified the route of training as
radiology. One third or more of the respondents did not
think interventional radiologists admit patients, do word
rounds, have outpatient clinics or treat minor illnesses.
The majority of respondents thought interventional
radiologists perform cardiac angioplasty and femoral
popliteal bypass. There was also unfamiliarity by the
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majority of the respondents on some IR procedures
like radiofrequency ablation and nephrostomy. Such
shortage of information on the clinical side of radiology
including IR practice may contribute to turning medical
graduates away from considering a career in this field."
The source of respondents’ information on IR was
mostly (67%) lectures by interventional radiologist,
while their most preferred methods of gaining exposure
to IR were radiology department electives (38%) and
ward rounds (36%). Such feedback should be utilized
to modify the teaching methods of medical students to
provide more exposure to the hospital clinical teaching
of IR.

The most common (75%) source of respondents
exposure to angioplasty was vascular surgery, while it
was 70% from IR and 52% from cardiology. In the
European survey, only 20% of the respondents heard
of angioplasty from an interventional radiologist.? Such
higher exposure to angioplasty from IR in this study
is likely because interventional radiologists participate
in teaching medical students in the surveyed university.
The higher exposure of respondents to angioplasty by
vascular surgery in comparison to IR likely indicates
emphasis on endovascular techniques by vascular
surgeons in their teaching of undergraduate medical
students.

The most common (67%) comment by the
respondents was to implement a standalone radiology
course in their medical school and this correlates with
response of the majority (88%) who thought mandatory
course of radiology during medical school will be
beneficial. Similar response on the need of mandatory
radiology teaching in undergraduate curricula was
reported in USA." Teaching radiology even in the
preclinical years of medical schools has a positive effect
on medical students’ interest, perception and attitude
toward radiology.'

There are some limitations of this study. The results
apply only to one Saudi university with small sample
size. Larger national studies involving multiple Saudi
universities would be needed. Response bias may
affect the results of any survey, as respondents who are
interested in the subject may be more likely to complete
the survey. However, the response rate (35.3%) to this
voluntary survey is higher than European (34.5%) and
Canadian (19%) similar studies.>*

In conclusion, the results of this study suggest that
the awareness, knowledge and exposure to IR among
final-year medical students and medical interns are
generally poor. This can be addressed by dedicated
teaching of the medical students by interventional
radiologists with emphasis on the clinical practice

of IR. Lack of unified radiology curriculum in Saudi
universities may be addressed by the Council of the
Deans of Saudi Medical Schools. Active role of the
Radiological Society of Saudi Arabia (RSSA) and Saudi
IR Society (currently under establishment) is important
in this matter.
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Appendix 1 - Interventional radiology awareness survey.

10.

11.

12.

13.

14.

How would you rate your knowledge of interventional radiology as compared to other subjects?
a.  Excellent

b. Good
c. Adequate
d. Poor

e. No knowledge
How do you rate your knowledge of radiology in general compared to other subjects?
a.  Excellent

b. Good
c. Adequate
d. Poor

e. No knowledge
Have you completed or do you plan to complete an elective rotation in Radiology (diagnostic or interventional)?
a. Yes
b. No
c. Not sure
Would you consider a career in diagnostic radiology?
a. Yes
b. No
c. Notsure
Would you consider a career in interventional radiology?
a. Yes
b. No
c. Notsure
If you answer No or Not sure to the previous question, please choose the most appropriate reason why.
a. Ido not find it interesting
b. Ido not know enough about it
c. 'The life style is not for me
d. Radiation exposure
e. Other (please specify):
Have you seen patients who were treated by an interventional radiologist?
a. Yes
b. No
c. Notsure
Please list 3 interventional radiology procedures that you are aware of:

a.
b.
c.
An interventional radiologist must complete training in:
a. Radiology
b. Surgery

c.  Both radiology and surgery
d. Internal medicine
e. Other (please specify):

Interventional radiologists have outpatient clinics.

a. True
b. False
Interventional radiologists do ward rounds in the hospital.
a. True
b. False
Interventional radiologists admit patients to the hospital.
a. True
b. False
Interventional radiologists treat patients with minor illnesses.
a. True
b. False
Interventional radiologists treat patients with major illnesses.
a. True
b. False
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15.

16.

17.

Interventional radiologists do not treat patients at all.
a. True
b. False
What has provided you with the most information about interventional radiology?
Radiology elective rotation
Lectures from interventional radiologist
Problem-based learning tutorials
Self-directed research
‘Ward rounds in the hospital
Multidisciplinary meetings
I have had no exposure to interventional radiology
Other (please specify):
How would you prefer to gain exposure to interventional radiology? Please rank the following methods for learning (rank 1

(BEST) to 7 (WORST)).

P oo a0 o

Teaching methods 1 (Best) 2 3 4 5 6 7
(Worst)

a. Ward rounds

a. Radiology department electives

b. Lectures from interventional radiologists
c. Multidisciplinary meetings

d. Self-directed learning websites

e. Problem-based-learning tutorials

f. Clinical research projects

18.

19.

20.

21.

22.

23.

24.

25.

Do you think a mandatory radiology course during medical school would be beneficial?
a. Yes
b. No

c. Not sure

Would you be interested in doing a 2-week interventional radiology elective if it is offered during the 3-month surgery rotation

in internship?
a. Yes
b. No
c. Not sure
An Interventional Radiologist performs the followingprocedures:

a. Cardiac angioplasty or stenting ~ Yes__ No___

b. Femoral-popliteal arterial bypass Yes___ No

c. Venous access procedures (e.g., Hickman line) Yes.  No____
d. Arteriovenous fistulas for dialysis Yes.  No__

e. Uterine artery embolisation for fibroids Yes.  No__

f. Lower limb angioplasty and stenting Yes_ No____

Are you familiar with the following procedures?

a.  VertebroplastyYes No
b. Radiofrequency ablation of tumoursYes_  No_____
c. Endovascular repair of aortic aneurysms Yes_ No_____
d. Percutaneous nephrostomy Yes_  No____
e. Image-guided tumour biopsy Yes_  No
Are you familiar with the procedure called ‘angioplasty’? Yes_  No

If you answer yes to the previous question, where did you gain that exposure?
a. Cardiologist Yes_  No____
b. Vascular surgeon Yes No
c. Interventional Radiologist Yes.  No__
d. Others (please specify)
What do you think about the career prospects for interventional radiologists?
a. Excellent
b. Good
c. Adequate
d. Poor
e.
0

No knowledge
Do you have any comments about interventional radiology in the medical school curriculum?

www.smj.org.sa  Saudi Med ] 2013; Vol. 34 (8)

847



	Title
	Author
	Affiliation
	ABSTRACT
	Introduction
	Methods
	Results.
	Figure 1
	Figure 2
	Table 1
	Discussion
	Figure 3
	Figure 4
	References
	Disclosure

