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Abstract

Objectives To assess the opinion on structured reporting (SR)
and its usage by radiologist members of the Italian Society of
Medical Radiology (SIRM) via an online survey.

Methods All members received an email invitation to join the
survey as an initiative by the SIRM Imaging Informatics
Chapter. The survey included 10 questions about demograph-
ic information, definition of radiological SR, its usage in ev-
eryday practice, perceived advantages and disadvantages over
conventional reporting and overall opinion about SR.
Results 1159 SIRM members participated in the survey.
40.3 % of respondents gave a correct definition of radiological
SR, but as many as 56 % of them never used it at work.
Compared with conventional reporting, the most appreciated
advantages of SR were higher reproducibility (70.5 %), better
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interaction with referring clinicians (58.3 %) and the option to

link metadata (36.7 %). Risk of excessive simplification

(59.8 %), template rigidity (56.1 %) and poor user compliance

(42.1 %) were the most significant disadvantages. Overall,

most respondents (87.0 %) were in favour of the adoption of

radiological SR.

Conclusions Most radiologists were interested in radiological

SR and in favour of its adoption. However, concerns about

semantic, technical and professional issues limited its diffu-

sion in real working life, encouraging efforts towards im-

proved SR standardisation and engineering.

Key Points

* Despite radiologists’ awareness, radiological SR is little
used in working practice.

* Perceived SR advantages are reproducibility, better clinico-
radiological interaction and link to metadata.

* Perceived SR disadvantages are excessive simplification,
template rigidity and poor user compliance.

* Improved standardisation and engineering may be helpful to
boost SR diffusion.

Keywords Structured reporting - Conventional reporting -
DICOM - Template - RIS/PACS

Introduction

Over the last decade diagnostic imaging has seen a dramatic
evolution driven by huge technological advancements. In par-
ticular, cross-sectional imaging modalities such as computed
tomography or magnetic resonance imaging have been
revolutionised, with the current possibility to routinely acquire
thousands of thin-slice images with voxel isotropy in a few
seconds and to obtain a huge amount of morphological and
functional information. Such evolution has, in turn, led to a
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broadening of the clinical indications of modern imaging tech-
niques (favoured by their widespread diffusion even in periph-
eral centres), associated with a vast improvement in radiolog-
ical knowledge and the development of validated recommen-
dations and guidelines for the diagnostic management of sev-
eral disease conditions [1, 2]. Furthermore, in recent years
referring physicians and radiologists have shown increasing
interest in a more standardised radiological report, i.e. a struc-
tured report, in line with the most up-to-date guidelines [3—6].

From a technical viewpoint, a structured report can be de-
fined as a document consisting of a list of items and concepts
with hierarchical relationships, including coded or numeric con-
tent in addition to plain text as well as embedded references to
images and similar objects [7]. In other words, structured
reporting (SR) relies on the usage of standardised templates
depending on the diagnostic query, which form the semantic
framework of a digital document made up of an ordered series
of fields, each containing predefined kinds of information (e.g.
numeric, alphabetical, Boolean or metadata such as key images,
movies or Web links). In this way, SR may reduce the ambigu-
ity of natural language format reports and enhance the preci-
sion, clarity and value of clinical documents [3]. Moreover, the
digital nature of SR allows one to fully tap the processing,
archiving and sharing capabilities of workstations and networks
over which such data are circulated. In the case of radiological
SR as well as some non-radiological applications (e.g. interven-
tional cardiology), SR documents could be encapsulated and
saved in DICOM (Digital Imaging and Communications in
Medicine) format, yielding an efficient and universal environ-
ment for the distribution of information between the various
specialties and over RIS/PACS platforms [3, 8—12].

In the literature there is increasing agreement that SR may
improve workflow in the radiological as well as in the clinical
routine by reducing variability across readers as well as
reporting times compared with conventional reporting.
Furthermore, SR was found to be more accepted by both ra-
diologists and referring clinicians because it can improve
communication between them by the use of a standard and

common language [4—6, 13—16]. To harness the strengths of
the connection with the logical structure and DICOM frame-
work of DICOM-based radiological SR, seamless integration
with existing workstations and RIS/PACS infrastructures is
essential, and modern speech recognition software has been
developed with embedded functions for automated populating
of radiological SR [5, 17]. Furthermore, efforts have been
made by major scientific societies to encourage SR use in
daily radiological practice, including the use of standard tem-
plates by the Radiological Society of North America (RSNA)
and the joint RSNA/ESR Reporting Initiative aimed at trans-
lating RSNA templates into a variety of European languages
[11, 18, 19]. However, despite its potential advantages, some
authors have stated that SR may be problematic [20] or even
inferior to conventional reporting [21] because of the difficul-
ty in accurately conveying all the required information in tem-
plates in complex cases, advocating that generalised evidence
from randomised controlled trials is required before large-
scale promotion [22]. As a matter of fact, SR has only gained
modest overall acceptance among radiologists [5, 23]; to our
knowledge, no consistent data have been published so far on
SR usage by radiologists on a nationwide level.

Our purpose was therefore to collect the opinion on radio-
logical SR and assess its usage by radiologist members of the
Italian Society of Medical Radiology (SIRM) via a dedicated
online survey.

Materials and methods

The online survey was launched as part of an initiative by the
Imaging Informatics Chapter of SIRM aimed at promoting the
development of a set of validated SR models integrated into
existing RIS/PACS infrastructures, to be implemented in col-
laboration with other scientific chapters of SIRM and a num-
ber of IT firms with experience in the field. The purpose of the
survey was to assess the degree of knowledge of radiological
SR and its usage by radiologists in their daily practice.

Table 1 The 10 questions

contained in the survey Q1 What Italian region do you come from?
Q2 What is your age?
Q3 Where do you work?
Q4 What is your position?
Q5 In your opinion, what is the best definition of radiological SR?
Q6 How many radiologists use SR in your workplace and when is it used?
Q7 In your opinion, what are the advantages of structured over conventional radiological reporting?
Q8 In your opinion, what are the disadvantages of structured over conventional radiological reporting?
Q9 In your opinion, SR... [MISCELLANEA AND FREE TEXT COMMENTS]*
Q10 In conclusion, are you for or against the use of radiological SR?

0 question

*Please see Appendix for details
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Four radiologists of the Imaging Informatics Chapter of
SIRM (D.R., E.C., L.F., R.F.) created the online survey using
the SurveyMonkey platform (www.surveymonkey.com). The
survey was compiled following suggestions from a
multidisciplinary expert panel of SIRM and comprised 10
questions, six of which were single choice and four multiple
choice (Table 1). One question (no. 9) also included a free text
field for comments (Appendix).

All participants were radiologist members of SIRM who
had been invited to the questionnaire via an email sent by the
President of the Imaging Informatics Chapter (D.R.) contain-
ing a private Web link to the survey. The latter could be
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accessed only once by each user and remained open for a time
period of 9 days. A reminder was emailed to all participants
1 day before the survey’s closure.

Data were analysed quantitatively using the SurveyMonkey
Statistical Tool (www.surveymonkey.com) and dedicated
software for statistical analysis (GraphPad Prism v. 7, www.
graphpad.com). The correlation between age class (as
determined by question 2) and rate of survey respondents
supporting (either strongly or partly) the adoption of
radiological SR (question 10) was assessed using the Spearman
rank test. Furthermore, the association between demographic
characteristics other than age (i.e. geographic distribution,
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workplace and job position, as determined by questions 1, 3 and
4, respectively) and rate of radiological SR supporters (question
10) was evaluated using the Chi-square test. A p value less than
0.05 was set as the threshold for statistical significance.

Results

A total of 1159 SIRM members in full standing for the year
2015 took part in the survey with quite a homogeneous distri-
bution in the various Italian regions relative to the number of
members per region (question 1). The age distribution of the
survey participants was quite homogenous as well, showing
two peaks in the 36—45 and the 56—65 years old ranges
[25.5 % (291/1140) and 26.6 % (303/1140), respectively]
(question 2) (Fig. 1).

Fig. 2 Workplace (fop) and job 700
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More than 50 % of respondents worked in public hospitals,
and a relevant fraction of them [28.4 % (325/1143)] operated
privately (question 3). In absolute terms, most respondents
worked as basic level professional assistant medical directors
[26.3 % (301/1143)] or consultants [23.5 % (269/1143)]
(question 4) (Fig. 2).

Most participants were able to give a correct definition of
radiological SR [40.3 % (457/1133)] (question 5), whereas
31.2 % (354/1133) gave a less correct, but still plausible reply.
All other respondents showed lack of basic knowledge of
radiological SR, and out of them, 19.1 % (217/1133) revealed
confusion between the concepts of template and SR. As to the
typical usage of radiological SR by the survey participants
(question 6), none [56.3 % (643/1142)] or less than 50 % of
their colleagues [21.8 % (249/1142)] reportedly used it, with
only 9.7 % of respondents (111/1142) stating that SR was
preferred by more than 50 % of their colleagues (Fig. 3).
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Fig. 3 Distribution of answers to 500
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Questions 7 and 8 were aimed at assessing the perceived
potential advantages and disadvantages of radiological SR com-
pared with conventional reporting, respectively. The most appre-
ciated advantages of SR were higher reproducibility of reporting
with the possibility to adhere to validated classifications and
guidelines [70.5 % (799/1143)], better interaction between radi-
ologists and referring clinicians [58.3 % (661/1143)] and the
option to add key images and other metadata to the report
[36.7 % (416/1143)]. On the other hand, the potential perceived
disadvantages of SR included the risk of excessively simplified
reporting in complex cases [59.8 % (676/1130)], excessive rigid-
ity of reporting templates [56.1 % (634/1130)] and poor compli-
ance by most radiologists used to conveying information by
means of conventional reporting [42.1 % (476/1130)] (Fig. 4).

Question 9 tackled several issues regarding the use of ra-
diological SR in daily radiological practice and its implemen-
tation in existing infrastructure (Fig. 5), whereas question 10
aimed to assess the survey participants’ overall opinion on
radiological SR. Of note, 80.7 % of respondents to question
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9 (889/1101) agreed that improved RIS/PACS integration
would play a significant role in making the use of radiological
SR more widespread and accepted by radiologists, while
72.3 % (806/1114) and 53.0 % (580/1094) strongly agreed
that the inclusion of free text parts and fields related to the
imaging technique in radiological SR templates, respectively,
would be additional welcome features. Moreover, 75.7 % of
respondents (824/1088) respondents agreed that radiological
SR should be explicit even in case of unremarkable examina-
tions, while according to 46.4 % of them (492/1061), non-
radiologist specialists should be allowed to have a role in the
reporting process.

Overall, 30.0 % of respondents (342/1141) strongly sup-
ported and 57.1 % (651/1141) moderately supported radiolog-
ical SR, respectively, whereas only 7.4 % (84/1141) were
against it. No statistically significant correlation was found
between survey respondents’ age and rate of radiological SR
supporters (rs=—0.1, p>0.05). Likewise, no statistically sig-
nificant association was found between the latter on the one



Eur Radiol (2017) 27:1934-1943

1939

Fig. 4 Distribution of answers to 900
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on the other hand (all p > 0.05).

Discussion

To our knowledge, this is the first Italian survey on radiolog-
ical SR addressed to radiologists on a nationwide level, as well
as the first survey on this topic involving members of a na-
tional radiological society in Europe.

A rather small fraction of SIRM members participated
in the survey [12.1 % (1159/9560)], yet this participation
rate was on the same order of magnitude as an online
survey on teleradiology conducted on SIRM members
using the same methods [16.5 % (1599/9662)] [24], and
much higher compared with a similar European online
survey on teleradiology conducted by Ranschaert et al.
(368 radiology professionals from 35 European countries)
[25]. Moreover, the age and geographic distribution of the
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survey participants were fairly homogeneous with the par-
tial exception of the lowermost and uppermost age classes
(25-35 and over 65 years old, respectively), and the re-
sponse rate for each survey question exceeded 95 % for
all questions, revealing a general interest in the topic of
radiological SR across several generations of radiologists.

The timeliness of the issue of radiological SR among the
survey participants was confirmed by their average knowl-
edge of its basic features, as shown by the high rate of right
answers to question 5 (definition of radiological SR).
Moreover, it is notable that the advantages of radiological
SR over conventional reporting as outlined by respondents
(question 7) are largely in line with the current literature, in-
cluding better report reproducibility (70.5 %), improved com-
munication between radiologists and referring clinicians
(58.3 %) and more concise reporting (43.0 %) as main
strengths [4, 9, 26]. This can be interpreted both as a proof
of good knowledge of the potential implications of
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Fig. 5 Distribution of answers to
question 9 [fop; items 1-6 are
listed in Appendix (Q9)] and
overall opinions about
radiological SR (bottom)
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radiological SR by the survey participants and as a confirma-
tion of previously published data [4, 5, 14]. In particular, in the
paper by Schwartz et al., radiologists and referring clinicians
found that SR had better content and greater clarity than con-
ventional reports [4], while the implementation of
standardised department-wide SR was shown to gain radiolo-
gists’ favour with an adoption rate near 100 % [5].
Strikingly and seemingly in contrast with the above find-
ings, the replies to question 6 (current usage of SR at the
participant’s working site) showed that in the majority of cases
radiological SR was not used at all (56.3 %) or used by less
than 50 % of the radiological staff (21.8 %). This de facto
reluctance to leave conventional reporting for SR adoption
in radiological daily practice may be explained by the per-
ceived disadvantages and current limitations of radiological
SR as highlighted by replies to questions 8 and 9. In particular,
the main perceived weaknesses of SR compared with conven-
tional reporting are represented by excessive report simplifi-
cation in complex cases (59.8 % of respondents to question 8)
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and excessive rigidity of reporting templates (56.1 %), which
would assumedly be avoided using “constraint-free” conven-
tional reporting and were deemed as major weaknesses of
radiological SR in the work by Johnson et al., conducted using
earlier SR technology [27, 28]. Such concern was also
expressed quite extensively by participants in free text com-
ments and came along with some radiologists’ fear of losing
their autonomy or even (as stated by some commenters) their
professional reputation with respect to patients or non-
radiologist specialists. This latter position might partially be
explained by the fact that some radiologists with high subspe-
cialty skills are worried about losing some of their profession-
al authoritativeness once effective, validated SR covering their
area of interest would be made available to the radiological
community. Besides, it should be acknowledged that current-
ly, widespread implementation of radiological SR still has
significant drawbacks in more complex cases [20] and/or con-
ditions where subjective scoring allows one to better assess
pathological findings (such as reported by Vaché et al., who
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found that subjective scoring of prostate magnetic resonance
examinations by experienced readers resulted in more accu-
rate characterisation of the likelihood of malignancy than two
different semiobjective scores did [21, 22]).

As a matter of fact, it is acknowledged that accuracy, clarity,
completeness and timeliness are all essential features of radio-
logical reporting (even in the case of unremarkable examina-
tions) [27], and the acceptance of report standardisation by radi-
ologists is key for successful implementation of SR programs [5,
10, 29]. To this end, specific suggestions to enhance the adoption
of radiological SR were given by the survey participants, includ-
ing better integration with existing RIS/PACS systems, the pos-
sibility to retain some free text fields within templates (thus leav-
ing some margin to express complex concepts or descriptions in
selected cases), as well as information related to the imaging
protocol (especially in the case of modalities involving exposure
to ionising radiation, such as CT). While this latter issue has been
recognised to be of paramount importance to aid protocol opti-
misation and auditing procedures, spurring the development of
DICOM-compliant monitoring tools with PACS integration [30,
31], the requirements for successful practical implementation of
radiological SR indicated by the survey participants seem to
reflect a perceived inadequacy of the currently available techni-
cal infrastructure that actually prevents a more widespread adop-
tion of it. In line with this interpretation, only 12.5 % of respon-
dents to question 7 mentioned higher radiologist productivity as
a potential advantage of radiological SR over conventional
reporting, yet as many as 81.1 % agreed that radiological SR is
going to see further development in the future (question 9).

The main limitation of our study is the relatively small frac-
tion (12.1 %) of SIRM members taking part in our survey, which
might be not representative of the entire population of SIRM
members. This same limitation was encountered in other similar
studies [24, 25] and may have led to a selection bias due to a
possibly higher prevalence of survey participants with more
interest in the topic of radiological SR, better knowledge of it,
and perhaps greater IT skills than the majority of SIRM mem-
bers who did not join the survey. In respect to the last of these
points, the lack of an additional question in the survey about the
perceived familiarity of each respondent with IT tools might be a
further limitation, since this might have prevented us from find-
ing some correlation between IT skills on the one hand and
knowledge of SR and overall opinion about it on the other hand.

Conclusions

Our findings show that the majority of radiologists involved in
the survey are overall interested in the topic of radiological SR
and, to a variable extent, open to the possibility of its adoption
in their daily practice. However, such expectations appear to be
influenced by concerns related to semantic (such as definition,
standardisation and validation of templates), technical (e.g. SR

implementation in the radiological environment and integration
with existing RIS/PACS networks) and professional issues (in-
cluding the perception of the radiologist’s role by referring cli-
nicians and patients), resulting in a wide heterogeneity of views
and a limited diffusion of radiological SR in real working life so
far. We believe that such hurdles to a more widespread adoption
of radiological SR can at least partly be overcome by the
standardisation and validation of templates with the endorse-
ment of scientific societies, paralleled by a close collaboration
between medical institutions and the industry for engineering
and technical setup, as well as by continuous feedback from the
radiological and clinical community for auditing of quality,
communication efficiency and overall user satisfaction.
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Appendix

Table 2 Questionnaire choices (Q1-Q5 and Q10, single choice; Q6—
Q9, multiple choice)

Ql Region 1-20 (Abruzzo, Basilicata, Calabria, Campania,
Emilia-Romagna, Friuli-Venezia Giulia, Lazio, Liguria,
Lombardy, Marche, Molise, Piedmont, Puglia, Sardinia,
Sicily, Tuscany, Trentino-Alto Adige, Umbria, Valle
d’Aosta, Veneto)

Q2 25-35, 36-45, 46-55, 56-65, over 65 years old

Q3 Public hospital, Private hospital, University hospital,
Research Institute, Private center, Other”

Q4 Resident, Consultant, Assistant Medical Director

(temporary position), Professional Assistant Medical
Director (basic level), Professional Assistant Medical
Director (advanced level), Simple Unit Director,
Complex Unit Director, Academic Researcher,
Associate Professor, Full Professor, Other”

. A digital document made up of several fields (e.g. text,
alphanumeric, binary, etc.), arranged on the basis of a
predefined template depending on the diagnostic query
and containing direct links to key images and other
multimedia contents

2. A reference template for radiological reporting in a
specific diagnostic scenario

3. A text document structured by each reader depending
on the diagnostic scenario

4. A document made up of predefined text fields
depending on the diagnostic query, including key
images in DICOM format and stored into the PACS

5. Other (please specify)”

Q6 1. None
2. A minority (<50 %)

—_

Q5
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Table 2 (continued)

Q7

Q8

Q°

Q10

3. The majority (>50 %)
. In an emergency setting only
. Both in emergency and non-emergency conditions
. Whenever a reporting template predefined at a local
level is available
7. Whenever a predefined reporting template based on
validated guidelines or recommendations is available
8. When imaging findings are completely or substantially
unremarkable
9. I don’t know
10. In selected cases (please specify)®
1. Reporting is more reproducible and can be tailored to
validated classifications and guidelines
. Better interaction between radiologists and referring
clinicians
. Better radiologist’s visibility in patient management
. Report is more concise
. Shorter reporting time
. Higher radiologist’s productivity
. Key images and other metadata can be added to the SR
. Reporting of unremarkable examinations is fast and clear
. Other (please specify)*
. Reporting schemes may be too rigid
. SR may be excessively simplified in complex cases
(e.g. patients with multiple diseases, post-surgical patients,
emergency examinations, etc.)
3. Free text parts cannot be added to the SR
4. Most radiologists will find it difficult to accept SR, because
they are used to conveying diagnostic information by
means of narrative reporting
5. Most clinicians will find it difficult to accept SR, because
they are used to receiving diagnostic information by means
of narrative reporting
6. SR integration with current workstations and RIS/PACS
systems may be difficult
7. Other (please specify)*
1. Would be more widespread and accepted if RIS/PACS
integration were better
2. Should contain free text fields
3. Should contain fields related to imaging technique
(e.g. scan parameters, radiation exposure, contrast medium
dose, etc.)
4. Should be explicit even in case of unremarkable
examinations
5. Should allow the involvement of specialists other than
radiologists (e.g. oncologists, cardiologists, orthopaedists,
etc.)
6. Will see further development in the future
Strongly agree/partly agree/neutral/partly disagree/strongly
disagree

[e VN

58}

N — O 0032 U AW

O question

Plain text comment field

® Agreement expressed as in Q10 (strongly agree/partly agree/neutral/
partly disagree/strongly disagree)
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