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Abstract 

Objectives  Imaging guidelines could play an important role in the training of radiologists, but the extent of their 
adoption in residency programs is unclear. With this survey, the European Society of Urogenital Radiology (ESUR)  
Junior Network aimed to assess the dissemination of the ESUR guidelines on endometrial cancer MRI staging  
(EC-ESUR guidelines) among young radiologists.

Methods  An online questionnaire targeted to last year radiology residents and radiologists in the first year of their 
career was designed. It included 24 questions, structured in 4 sections (i.e., background, general, acquisition protocol, 
interpretation, and reporting). The survey was active between April and May 2022, accepting answers worldwide. 
Answers were solicited with a social media campaign and with the support of national scientific societies. Subgroup 
analysis was performed based on variables such as subspecialty of interest and number of EC-ESUR  
guidelines consultations using the Wilcoxon rank sum test.

Results  In total, 118 participants completed the questionnaire, of which 94 (80%) were from Europe and 46 (39%) 
with a special interest in urogenital radiology. Overall, 68 (58%) stated that the guidelines were not part of their 
residency teaching programs while 32 (27%) had never even consulted the guidelines. Interest in urogenital radiology 
as a subspecialty and EC-ESUR guidelines consultations were associated with greater confidence in supervising  
scan acquisition, interpreting, and reporting EC MRI staging exams.

Conclusion  Four years after publication, the adoption of EC-ESUR guidelines in residency programs is heterogeneously 
low. Despite a possible selection bias, our findings indicate that active promotion of EC-ESUR guidelines is required.

Key points   
• The adoption of ESUR guidelines on endometrial cancer in radiology residency programs is heterogeneous.

• Almost one third of respondents stated they had never even consulted the guidelines.

• Confidence toward guidelines was higher in those who were exposed to more endometrial cancer MRI staging 
scans.
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• Reading the guidelines was associated with a greater confidence in protocol acquisition, interpretation, 
and reporting.

• Active efforts to promote their dissemination are required.

Keywords  Endometrial cancer, Staging, MRI, Radiology trainee, Guidelines

Introduction
Imaging guidelines are intended to promote standardiza-
tion and increase the quality of radiologists’ work, pro-
viding recommendations regarding clinical indications, 
acquisition protocol, image interpretation, and report-
ing. The number of available imaging guidelines has been 
steadily increasing, with most coming from collabora-
tive working groups endorsed by scientific societies [1]. 
Great efforts have been put toward guideline develop-
ment by the scientific community as their potential role 
in the professional training of future radiologists gained 
recognition [2, 3]. This notwithstanding, adherence to 
guideline recommendations is often poor and the lack of 
awareness or familiarity has been identified among the 
main barriers to a more widespread adoption [4].

Endometrial cancer is the fourth most common malig-
nancy in females and imaging plays a pivotal role in the 
management of this disease, with MRI being considered 
the most accurate technique for local staging due to its 
excellent soft tissue contrast resolution [5, 6]. The Euro-
pean Society of Urogenital Radiology (ESUR) released 
an updated version of the endometrial cancer MRI stag-
ing guidelines (EC-ESUR guidelines) in mid-2018 [7]. 
Recently, the results of a 2019 survey have been pub-
lished, suggesting that the use of ESUR guidelines on 
female pelvis MRI is less common among young radi-
ologists compared to senior ones [8]. In this light, the 
main purpose of our study was to assess the dissemina-
tion extent of EC-ESUR guidelines as well as to explore 
their potential and perceived educational value among 
last year radiology trainees and young radiologists. The 
secondary aim was to obtain insights on how to increase 
their adoption in this group.

Materials and methods
Target population and questionnaire structure
A web-based survey was designed using Google Form 
(Google Inc., CA, USA). The target survey population 
was defined as radiology trainees in the last year of resi-
dency and radiologists within their first year of practice 
after residency. A questionnaire was drafted, revised, and 
finalized when all authors reached a consensus about 
its content. In total, it included 24 questions structured 
in 4 sections: “background” (4 questions), “general” (6 
questions), “acquisition protocol” (6 questions), and 

“interpretation and reporting” (6 questions). Addition-
ally, a question was asked before participants could 
access the survey (to confirm their current professional 
status and belonging to the target population). Finally, a 
closing question regarding facilitators to ESUR guidelines 
dissemination was presented after completing the last 
section. Overall, 16/24 were Likert scale questions, 7/24 
were multiple choice questions and there was a single 
free-text question. All questions were marked as manda-
tory, so that only fully completed questionnaires could be 
received. Anonymity was ensured throughout the entire 
data collection process. A copy of the original question-
naire can be found in the Additional file 1.

Survey promotion and answers collection
An electronic flyer including the link to access and take 
the survey was created and disseminated using the official 
social network accounts of the ESUR–Junior Network. 
Similarly, members of the ESUR–Junior Network Com-
mittee used their own personal social media accounts 
and personal networks to increase survey visibility. Fur-
thermore, to reach a broader audience, national scientific 
societies associated with the European Society of Radiol-
ogy were contacted to request their support in forward-
ing the survey link to their members. The survey was 
online from April 4, 2022, and closed on May 30, 2022.

Statistical analysis
Discrete variables are presented as count and percent-
ages. The mode, median, and interquartile range were 
calculated. Respondents were divided into subgroups 
using 6 items retrieved from the questionnaire (i.e., con-
tinent of residency, guidelines consultations, guidelines 
full-text reads, number of MRI staging exams seen dur-
ing residency, current professional status, and interest 
in a subspecialty) to perform a subgroup analysis using 
the Kruskal–Wallis rank sum test and the Wilcoxon rank 
sum test with continuity correction for pairwise com-
parisons, when appropriate. A p value < 0.05 was con-
sidered statistically significant. All statistical tests were 
performed using R [9].

Results
Descriptive statistics
In total, 118 respondents completed the survey, with 
94/118 (80%) being from the European continent. The 
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geographical distributions of participants can be visual-
ized in Fig. 1. Data collected from the answers received 
in the four questionnaire sections are reported in 
Tables 1, 2, 3, and 4. Briefly, 73/118 (62%) were last year 

radiology residents, 88/118 (75%) had seen at least 10 
endometrial cancer MRI staging scans during residency, 
and 46/118 (39%) declared to have a special interest for 
urogenital radiology as a subspecialty. On a scale from 

Fig. 1  World heatmap showing respondent density and distribution

Table 1  Background information collected from survey respondents

Status Radiology residents
n = 73 (62%)

Early carrier radiologists
n = 45 (38%)

Gender Female
n = 76 (64%)

Male
n = 42 (36%)

Number of MRI scans for endometrial 
cancer staging during residency

Less than 10
n = 30 (25%)

Between 10 and 30
n = 48 (41%)

Between 30 and 60
n = 26 (22%)

More than 60
n = 14 (12%)

Interest in a subspecialty No (generalist)
n = 32 (27%)

Yes (urogenital radiology)
n = 46 (39%)

Yes (other)
n = 40 (34%)

Table 2  Data collected in the general section of the questionnaire, with Likert scale questions in A and multiple-choice questions in B

1
(not at all/
strongly 
disagree)

2 3 4 5
(completely/
strongly 
agree)

Median (IQR) Mode

Perceived confidence with ESUR guidelines on MRI 
endometrial cancer staging

22 (18%) 14 (12%) 28 (24%) 41 (35%) 13 (11%) 3 (2) 4

Have the guidelines been part of your residency pro-
gram?

27 (23%) 24 (20%) 17 (14%) 27 (23%) 23 (20%) 3 (2) 1

Have the guidelines been part of your extracurricular 
professional growth?

25 (21%) 18 (16%) 27 (23%) 26 (22%) 22 (18%) 3 (2) 3

Referring physicians requested or mentioned the use of 
the guidelines at my institution

32 (27%) 28 (24%) 28 (24%) 19 (16%) 10 (9%) 2 (2) 1
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1 to 5, the perceived confidence with EC-ESUR guide-
lines content was reported as being ≤ 3 by 64/118 (54%) 
of participants, and 68/118 (58%) of them stated that 
the guidelines were not part of their residency teaching 
programs (e.g., not mentioned as a useful read by men-
tors, not presented at lectures for residents). A minor-
ity of respondents (29/118, 25%) indicated that referring 
physicians have mentioned the EC-ESUR guidelines 
during their residency (e.g., during multidisciplinary 
meetings). Almost one third (32/118, 27%) stated that 
they had never even consulted the guidelines. As for the 
final question, the results are shown in Fig. 2, with more 
than half respondents (55%) indicating that the inclusion 
of EC-ESUR guidelines in radiology residents’ teaching 
programs would be a facilitator to their dissemination 
among young radiologists.

Subgroup analyses
The complete results from the subgroup analysis can be 
found in the Additional file 2. In summary, no statistically 
significant differences in terms of answers distribution 

were found between last year radiology residents and 
young radiologists in their first year of professional 
career.

Overall, physicians with a special interest in urogeni-
tal radiology showed a statistically significant higher 
perceived confidence with guidelines content, endome-
trial cancer MRI staging acquisition protocol as well as 
interpretation and reporting. No differences were found 
regarding the inclusion of EC-ESUR guidelines in resi-
dency programs and urogenital radiology sub-specialists 
were more likely to have familiarized with the guidelines 
independently during extracurricular activities (e.g., 
attending a webinar).

Few significant differences were found between the 
distribution of answers based on geographical location 
of residency (Europe vs other continents). Specifically, 
respondents from Europe were more inclined to consider 
the possibility of omitting contrast agent administration 
in carefully selected patients while participants from 
continents other than Europe reported a greater per-
ceived confidence in the acquisition protocol. EC-ESUR 

Table 3  Data collected in the section of the questionnaire focused on the acquisition protocol

1
(not at all/
strongly 
disagree)

2 3 4 5
(completely/
strongly 
agree)

Median (IQR) Mode

Would you feel confident in supervising the acquisition 
of an MRI scan for endometrial cancer staging?

16 (13%) 15 (13%) 28 (24%) 39 (33%) 20 (17%) 3.5 (2) 4

Are T2W images on sagittal and axial oblique plane 
mandatory?

1 (1%) 4 (3%) 9 (8%) 17 (14%) 87 (74%) 5 (1) 5

Are fat-suppressed T2W images important? 29 (25%) 19 (16%) 28 (24%) 20 (17%) 22 (18%) 3 (2) 1

May IV administration be omitted in strictly selected 
cases?

11 (10%) 24 (21%) 22 (18%) 30 (25%) 31 (26%) 4 (3) 5

The use of DWI is not recommended 63 (53%) 25 (21%) 13 (11%) 8 (7%) 9 (8%) 1 (1.75) 1

Lymph node assessment: large FOV axial T2W is manda-
tory while DWI is optional

11 (10%) 6 (5%) 24 (21%) 34 (28%) 43 (36%) 4 (2) 5

Table 4  Data collected in the section of the questionnaire focused on interpretation and reporting, with Likert scale questions in A 
and multiple-choice questions in B

1
(not at all/
strongly 
disagree)

2 3 4 5
(completely/
strongly 
agree)

Median (IQR) Mode

Would you feel confident in interpreting and reporting 
an MRI scan for endometrial cancer staging?

7 (6%) 21 (17%) 31 (26%) 48 (41%) 11 (10%) 3.5 (1) 4

During my residency, I have familiarized with the deep 
myometrial invasion measurement strategy described 
in the guidelines

23 (20%) 21 (17%) 27 (23%) 35 (30%) 12 (10%) 3 (2) 4

How do you feel familiar with imaging pitfalls in endo-
metrial cancer MRI staging?

16 (14%) 31 (26%) 34 (28%) 28 (24%) 9 (8%) 3 (2) 3

During my residency, I have familiarized with the struc-
tured report template proposed in the guidelines

26 (10%) 23 (21%) 36 (18%) 22 (25%) 11 (26%) 3 (2) 3
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guidelines were found more likely to be mentioned by 
referring physicians outside Europe.

Higher numbers of endometrial cancer MRI stag-
ing exams seen during residency were generally paired 
to higher confidence in EC-ESUR guidelines content, 
including pitfalls and structured report template, as well 
as perceived confidence in the ability to supervise scan 
acquisition and to interpret and report those exams. Sim-
ilarly, those who consulted or read entirely the full-text 
of the EC-ESUR guidelines reported an overall greater 
degree of confidence with protocol acquisition as well as 
interpretation and reporting.

Discussion
The results of this survey suggest that the degree of dis-
semination of EC-ESUR guidelines is lower than desir-
able among young radiologists. While in line with the 
findings of a 2019 survey on female imaging ESUR guide-
lines, the present evidence deepens our understanding of 
the issue [8]. Indeed, the present study was targeted on 
a very narrow window in the professional life of radiolo-
gists, showing that a major cause of the low adoption of 
EC-ESUR guidelines is their heterogeneous inclusion 
as teaching material in radiology residency programs. 
Considering that the guidelines have been published 

in mid-2018, the results of the 2019 survey might have 
been partly justified by the limited amount of time avail-
able to include the document in the teaching programs. 
However, if this was the case, a positive trend over time 
should have been observed. Conversely, radiologists in 
their first year of professional career and last year radi-
ology residents have equally reported a low presence 
of EC-ESUR guidelines in their training curricula. This 
advocates for a more direct intervention and underlines 
the need for efforts in guideline promotion. At least to a 
certain extent, this observation may apply to other imag-
ing guidelines released by ESUR as well. While raising 
the awareness of radiologists (especially those involved in 
education) seems an obvious solution, disseminating the 
guidelines among clinicians and surgeons might also be 
beneficial. Indeed, few respondents reported that refer-
ring physicians were requesting or mentioning the use 
of the guidelines. However, if convinced of their value, 
referring physicians could contribute to a more wide-
spread adoption, activating a positive feedback circuit 
which might be beneficial in terms of homogenizing and 
increasing radiology report quality.

Due to the importance of endometrial cancer MRI 
staging, to the prevalence of the disease, and to the short-
age of subspecialized radiologists, generalist radiologists 

Fig. 2  Pie chart showing answers (in percentages) to the question on preferred strategies to increase the dissemination of the guidelines
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are likely to face the challenge of accurately performing 
and assessing this type of scan. Unfortunately, it has been 
found that abdominal imaging studies (and endometrial 
cancer MRI in particular) from non-tertiary hospitals 
have heterogeneous quality, and second reads by subspe-
cialized radiologists lead to better patient management 
[10, 11]. However, tumor board meetings generate a con-
spicuous workload for subspecialized radiologists and 
it could be speculated that a more widespread adoption 
of EC-ESUR guidelines might increase the overall qual-
ity of endometrial cancer MRI staging scans and reports, 
possibly reducing the need for second reads and leading 
to better patient care, although the present survey alone 
cannot confirm this hypothesis [12, 13].

It is also interesting to note that 51% of respondents 
reported a good perceived ability in interpreting and 
reporting endometrial cancer MRI staging exams; how-
ever, only 34% of participants reported to have seen more 
than 30 such exams during their residency. It could be 
therefore speculated that the EC-ESUR guidelines might 
be filling this apparent confidence gap, a theory that 
would be in line with what was found with the subgroup 
analyses regarding guideline consultations and full-text 
reads. Taken together, these findings support the educa-
tional value of the guidelines even outside the context of 
proper lectures and training (although these should ide-
ally be paired).

The data collected in the protocol acquisition section 
deserve to be discussed. Indeed, encouraging answers 
were provided for the items regarding the importance 
of axial-oblique T2-weighted images and diffusion-
weighted imaging. These findings indicate that despite 
the relatively low dissemination of the EC-ESUR guide-
lines, some crucial points in the acquisition protocols 
are well-recognized by young radiologists. Such a result 
could be at least partly explained by the fact that the 
participants have seen endometrial cancer MRI stag-
ing exams in academic institutions during their training 
and have retained the information regarding the most 
valuable sequences. Additionally, there is the possibil-
ity that radiology residents are being referred to other 
imaging guidelines (e.g., local or even institutional) with 
a reasonable agreement on EC-ESUR guidelines acquisi-
tion protocol recommendation. On the other hand, the 
answer distribution for the question on T2-weighted fat-
suppressed images seems to suggest uncertainty among 
respondents regarding its role. EC-ESUR guidelines 
clearly state that T2-weighted fat-suppressed images 
are not recommended but it is possible that in non-
subspecialized settings more sequences than necessary 
might be acquired. Similarly, answers on contrast agent 
administration were heterogeneous, and this might be 
related to the need for direct radiological supervision to 

consider the possibility of abbreviated unenhanced pro-
tocols in strictly selected cases, which might not always 
be feasible.

Regarding the structured report and the methodology 
for deep myometrial invasion proposed in the EC-ESUR 
guidelines, most respondents reported a poor or uncer-
tain familiarity (respectively 85/118, 72% and 81/118, 
69%). This finding is in line with the relatively low dis-
semination of the guidelines and also suggests that struc-
tured reporting and standardized myometrial invasion 
measurement are not routinely employed in several aca-
demic institutions.

Interestingly, among the strategies to increase EC-
ESUR guidelines dissemination, their formal intro-
duction into the residency program received the most 
preferences. Since they are European guidelines endorsed 
by the corresponding scientific society, a direct action 
to promote their formal adoption involving residency 
program’s heads is recommended and appears feasible. 
While it might be more challenging to increase their vis-
ibility in other continents, Europe could represent a good 
starting point, and with data demonstrating the advan-
tages of greater dissemination in radiology residency 
programs, it might become easier to further promote 
EC-ESUR guidelines adoption. It should not be neglected 
that many respondents indicated alternative approaches 
(e.g., webinars or live courses) as valuable alternatives in 
aiding young radiologists to familiarize with the guide-
lines. Indeed, it can be speculated that seminars (live or 
digital) from leading experts in the field would increase 
the visibility of the EC-ESUR guidelines and it is intuitive 
that such initiatives could complement their adoption in 
residency programs. Henceforth, it appears that combin-
ing multiple active strategies for guidelines dissemination 
might be the best approach to reach a more widespread 
audience.

This study suffers from some limitations that should be 
acknowledged. Firstly, results are likely influenced by sam-
pling bias, due to the high percentage of young radiologists 
with a particular interest in urogenital radiology being 
more likely to participate in the survey. Sampling bias is 
a common issue in surveys and tends to increase when a 
subgroup is targeted as the population of interest [14]. 
However, in our case, the sampling bias might have led 
to overoptimistic results regarding the widespread adop-
tion of the guidelines, and this is not what emerged from 
the data. While this is not necessarily proof of the lack of 
such bias, it is likely that the distribution of the guidelines 
among our target population might be even lower. Sec-
ondly, the sample size is relatively small, and this might 
have especially biased the results from the geographical 
location analysis due to the skewness toward European 
responses. Furthermore, due to the promotion strategy of 
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this survey, it was not possible to calculate the response 
rate. However, the overall number of respondents should 
be evaluated considering the objective was to collect a rep-
resentative sample of young radiologists at the end of their 
training course. Additionally, statistically significant differ-
ences have emerged, suggesting sufficient statistical power. 
Finally, the possibility that imaging guidelines other than 
the EC-ESUR are adopted was not formally evaluated. 
However, to the best of our knowledge, we were not able 
to find imaging guidelines on the topic published in peer-
reviewed international scientific journals, thus making the 
hypothesis of “competing guidelines” limiting the diffusion 
of EC-ESUR guidelines unlikely.

In conclusion, at 4 years after publication, the EC-ESUR 
guidelines are heterogeneously present in the training 
course of young radiologists, despite evidence of a valu-
able educational potential. The findings might similarly 
apply to other imaging guidelines as well. Active strategies 
to promote their dissemination and adoption are required.
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