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Abstract
Objectives Structured reporting (SR) in radiology reporting is suggested to be a promising tool in clinical practice. In order 
to implement such an emerging innovation, it is necessary to verify that radiology reporting can benefit from SR. Therefore, 
the purpose of this systematic review is to explore the level of evidence of structured reporting in radiology. Additionally, 
this review provides an overview on the current status of SR in radiology.
Methods A narrative systematic review was conducted, searching PubMed, Embase, and the Cochrane Library using the 
syntax ‘radiol*’ AND ‘structur*’ AND ‘report*’. Structured reporting was divided in SR level 1, structured layout (use of 
templates and checklists), and SR level 2, structured content (a drop-down menu, point-and-click or clickable decision trees). 
Two reviewers screened the search results and included all quantitative experimental studies that discussed SR in radiology. 
A thematic analysis was performed to appraise the evidence level.
Results The search resulted in 63 relevant full text articles out of a total of 8561 articles. Thematic analysis resulted in 44 
SR level 1 and 19 level 2 reports. Only one paper was scored as highest level of evidence, which concerned a double cohort 
study with randomized trial design.
Conclusion The level of evidence for implementing SR in radiology is still low and outcomes should be interpreted with 
caution.
Key Points  
• Structured reporting is increasingly being used in radiology, especially in abdominal and neuroradiological CT and  
   MRI reports.
• SR can be subdivided into structured layout (SR level 1) and structured content (SR level 2), in which the first is defined as  
   being a template in which the reporter has to report; the latter is an IT-based manner in which the content of the radiology  
   report can be inserted and displayed into the report.
• Despite the extensive amount of research on the subject of structured reporting, the level of evidence is low.
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Abbreviations
ESR  European Society of Radiology
PACS  Picture Archiving and Communication System

PRISMA  Preferred Reporting Items for Systematic 
reviews and Meta-Analyses

RSNA  Radiological Society of North America
SR  Structured reporting

Introduction

The area of radiology is an ever innovating field with new 
applications, such as speech recognition systems and the 
introduction of Picture Archiving and Communication 
System (PACS), leading to digitalization and new possi-
bilities in radiology reporting [1, 2]. The recent introduc-
tion of different types of structured reporting (SR) further 
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accelerates initiatives in the field of reporting, and many 
radiology departments use some sort of SR already [3]. The 
magnitude of this trend and its promotion by large radio-
logical societies, such as the Radiological Society of North 
America (RSNA) and the European Society of Radiology 
(ESR), suggests that this way of reporting is promising and 
that implementation of SR in clinical practice should be seri-
ously considered [4, 5]. Overall, SR has been thought to be 
the key to improve clinical and radiological workflow.

The main goal of implementing SR seems to be enhancing 
the content of the radiological report as well as the reporting 
process itself. Due to increasing imaging possibilities, larger 
data sets and the availability of more specific treatments, 
details become ever more important. The radiological report 
should arrange this huge amount of information into a read-
able (legible) text containing the most accurate and specific 
information that is needed to make accurate decisions to 
treat the patient best. This renders the radiological reporting 
process more complicated and time consuming.

To accommodate this increasing demand of information, 
several tools have been proposed to improve the quality 
of the radiological report. Standardization tools (RECIST 
(Response Evaluation Criteria in Solid Tumors), Fleischner 
glossary, the RADS (Reporting And Data System) collec-
tion) [6–8], are created to be more accurate on describing 
pathology and its extension or evolution, to ensure that the 
content of the report is accurate. On the other hand, report-
ing tools, such as structured reporting and reporting guide-
lines, are constructed in order to enhance the reporting pro-
cess; this concept is in literature generally referred to as 
“structured reporting.”

However, before implementation of SR, it is necessary to 
provide evidence to justify its introduction and implementa-
tion in the clinical workflow with a systematic review. As 
there is a plethora of definitions and interpretations of SR 
present in literature, a clear definition had to be determined 
for this review. The definition “structured reporting is an 
IT-based method to import and arrange the medical content 
into the radiological report,” as coined by Nobel et al. [9], 
was used. The main purpose of this systematic review is to 
explore the level of evidence of structured reporting. Addi-
tionally, this review provides an overview on the current 
status of SR in radiology.

Materials and methods

A systematic search was conducted according to the Pre-
ferred Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) criteria [10], and results were fur-
ther categorized using a thematic analysis approach [11]. 
Results were analyzed and interpreted consistently with a 
textual narrative synthesis to visualize the similarities and 

differences among various methodologies in study design 
[12]. The next step was to determine the level of evidence of 
the studies. Because of the heterogeneity in study design, the 
simplified grading system (level A/B/C) according to Siwek 
et al. [13] was used to determine the strength of evidence on 
which outcomes were based. Randomized controlled trials 
are considered level A. Level B studies consist of all other 
evidence except for expert opinions or commentaries, which 
are level C. The groups were ordered on publication year fol-
lowed by an alphabetical order. In case of discrepancy, con-
sensus was reached between two authors (J.M.N. and K.G.).

Literature review protocol

A literature search was conducted by searching PubMed, 
Embase, and the Cochrane Library up to 10 August 2020. 
To include relevant papers, a wide search strategy was 
applied using the combination of the synonyms of ‘radi-
ology’, ‘structure’ and ‘reporting’ (radiol* AND structur* 
AND report*).

Eligibility and study selection

All quantitative experimental studies that discussed SR in 
radiology have been included. After removing duplicates, 
title and abstract were independently screened on relevance 
by two authors. The following articles were excluded: arti-
cles that did not discuss structured reporting in radiology; 
comments or expert opinions (level C [13]); articles not in 
English, German, or Dutch; or those without full text avail-
ability. Bibliographies of included studies were searched in 
order to find additional relevant papers.

Definition of structured reporting (SR)

The definition “structured reporting is an IT-based method 
to import and arrange the medical content into the radio-
logical report” [9] was used to frame the field of interest. 
This definition acknowledges a difference between SR and 
standardized reporting. Standardized reporting refers to the 
increase of uniformity of the report content with standardi-
zation tools (e.g., RECIST, Fleischner glossary, the RADS 
collection [6–8]). SR refers to the use of specific tools (struc-
tured reporting or reporting guidelines) that can be used to 
properly build, structure, or fill the radiological report itself. 
This differentiation is necessary to be able to only include 
the right studies which change the reporting process and 
not studies that merely change, for instance, the vocabulary 
used.

Additionally, SR is subdivided into structured layout (SR 
level 1) and structured content (SR level 2) [9]. In this strati-
fication model, structured layout (SR level 1) is defined as 
being a template or blueprint format in which the reporter 
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has to report or has to adjust to. Structured content (SR level 
2) is a manner in which the content of the radiology report 
can be inserted and displayed into the report (Fig. 1). As 
such, structured layout (e.g., templates and checklists) and 
structured content (e.g., drop-down menu, point-and-click 
or clickable decision trees) highlight the level of IT involve-
ment when implementing SR. This subdivision is used to 
be able to categorize the types of SR found in the included 
studies.

Results

The literature search retrieved 4233, 6746, and 173 articles 
(total 11,152) from PubMed, Embase, and the Cochrane 
Library databases respectively. A total of 2591 duplicates 
were removed. Title and abstract of 8561 articles were 
assessed by J.M.N. and K.G., which resulted in 58 relevant 
articles. Full text was available for 56 articles. Bibliogra-
phy search resulted in 7 additional studies, leading to a total 
of 63 studies that were included (Fig. 2 and Table 1). No 
reviews were found. Due to the heterogeneity of included 
studies, it was neither possible to perform a meta-analysis 
nor to pool the results.

Thematic data analysis

After inclusion, the 63 studies were grouped into struc-
tured layout (SR level 1) and structured content (SR level 2) 
groups (Fig. 3). Control group, intervention, subspecialty/
field, indication, modality, and outcome of each study were 
assigned. Because of heterogeneity in the structured layout 
group (SR level 1), this group of 44 studies was subdivided 

into three subcategories: (1) one template (n = 28), (2) mul-
tiple templates (n = 7), and (3) hypothetical research (n = 9) 
(Table 1, Fig. 3 and Fig. 4).

The first subcategory “one template” consists of studies 
that implement and compare only one template with a free 
text report comparison. An example can be an itemized tem-
plate to report a specific clinical question, such as a magnetic 
resonance imaging (MRI) for brain tumor staging. The sec-
ond subcategory “multiple templates” implemented several 
templates at once in their study before the comparison with 
free text reports was made. An example can be the imple-
mentation of several different templates for different clini-
cal questions, such as implementing templates for computed 
tomography (CT), ultrasound, and X-ray concerning kidney 
stones, appendicitis, and heart failure. The third subcategory 
“hypothetical research” concerned studies that did not actu-
ally implement SR in clinical workflow, but assessed clinical 
or referring preferences on how to present the radiological 
information in the radiological report.

All 19 structured content (SR level 2) studies were inter-
ventional studies using an IT-based method to create the 
radiological report in the subcategories point-and-click 
system, pick list, clickable decision trees, drop-down and 
various (Table 1, Fig. 3 and Fig. 4).

As it is only possible, in an evidence-based manner, to 
accurately compare one structured reporting tool in one 
clinical interventional setting at once, only the studies imple-
menting one template from the structured layout group and 
non-hypothetical studies have been used for further analy-
sis. When not taking into account the hypothetical studies, 
nor the studies of the multiple template category, 28 studies 
remain on the structured layout level (SR level 1). All 19 
structured content (SR level 2) studies were interventional 

Fig. 1  Examples of different 
levels of structured reporting. 
SR level 1, structured layout: 
itemized, itemized-checklist; in 
these examples, the obligated 
items or possible options are 
already stated in the template to 
ensure its presence. SR level 2, 
structured content: drop-down 
menu, point-and-click/pick list; 
these are examples of IT-based 
tools to insert specific textual 
items into the radiological 
report, for instance with the use 
of a drop-down menu in which 
an option can be chosen out of 
a particular list, or by using a 
point-and-click/pick list which 
in turn can open a new point-
and-click/pick list option in 
order to build the report

2839European Radiology (2022) 32:2837–2854
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studies using one IT-based method to create the radiologi-
cal report and were all suitable for further analysis (Table 1, 
Fig. 3 and Fig. 4). The remaining subcategories (one tem-
plate SR level 1 and all SR level 2 studies) resulted in 47 
studies (Fig. 3).

Further analysis of these 47 studies resulted in additional 
characteristics about subspecialty field and used modalities 
(Fig. 5 a and b). Overall, CT and MRI modalities are mostly 
used on the subspecialties abdomen and neurology.

Level of evidence

Two papers (one single study) were scored as level A in the 
structured content group. All other studies in the structured 
layout and structured content group were scored as level B 
evidence (Fig. 6).

Outcome

The value of outcomes of the studies on structured reporting 
depends heavily on the level of evidence of these studies. 
Therefore, the main focus of this study was to determine the 
level of evidence. However, to create an overview of research 
done on SR in radiology, main outcomes of included SR 
studies have been summarized in Table 1.

Discussion

The main goal of this narrative systematic literature review 
was to explore the level of evidence of all studies that try 
to enhance the radiological reporting process by using SR. 
This also resulted in an overview on the current status of SR 
in radiology and a summary of its outcomes. To our knowl-
edge, this is the first paper to provide a systematic review of 
SR in radiology.

Level of evidence

A double-blinded, randomized controlled trial is considered 
the highest level of original research (not including system-
atic reviews or meta-analysis). In our literature search, the 
only study that approximates this level was the double cohort 
study with randomized trial design conducted by Johnson 
et al. [58, 59] and was therefore scored as level A evidence. 
They compared a point-and-click reporting system (SR level 
2) with free text reporting in brain MRI in stroke patients 
in two papers. This study states that only the way of report-
ing varied in order to exclude all other interfering factors, 
thereby only investigating the effect of the change in report-
ing method. The remaining 61 studies were considered level 
B evidence, showing an overall low level of evidence.

Fig. 2  Search flow chart. SR, 
structured reporting

2840 European Radiology (2022) 32:2837–2854
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1 3

The hypothetical subcategory studies (n = 7) are not 
implementational but only exploratory of nature. The mul-
tiple template studies (n = 9) are considered low-level evi-
dence, because it is virtually impossible to confidentially 
match outcomes to a particular way of reporting, when (a) 
introducing several templates or reports simultaneously, (b) 
using different levels of SR, for (c) trying to answer different 
clinical questions.

However, also the other subcategory studies (one tem-
plate SR level 1 and all SR level 2 studies), except both 
level A studies, changed several factors during the imple-
mentation of SR, which again can result in some sort of 
confounding. For instance, many papers describe an expert 
meeting among radiologists and/or clinicians, or conducted 
a literature review in order to create a template or pick-list 

with adequate vocabulary, before implementing SR. This 
introduced an additional standardizing step next to the 
implementation of SR in the reporting routine. As a result, 
both the report content and the reporting manner differed, 
and outcomes of these studies reflect the effect of the com-
bined interventions. The effects of any individual interven-
tion, however, remain unclear.

Additionally, an expert meeting or literature review 
before implementing the new reporting manner will likely 
result in an increase in report quality or accuracy, because 
the reporter will be guided in stating the correct (newly 
stated) items necessary for diagnosing when using SR, and 
thereby enhancing the report content. In this way, confirma-
tion bias can occur, especially when report content quality or 
accuracy was the main goal of the study, and when outcomes 

Fig. 3  Characteristics of 
included studies based on SR 
level. SR level 1, structured 
layout; SR level 2, structured 
content

Fig. 4  Intervention based on 
SR level. SR level 1, structured 
layout; SR level 2, structured 
content
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were scored by the same experts that participated in the ini-
tial expert meeting.

The aforementioned shows that the study design of the 
included studies was hampered, resulting in low level of 
evidence studies. However, despite the fact that most studies 

are of low evidence, the total amount of published papers 
show the magnitude of the trend towards structured report-
ing in radiology.

One of the issues in chosen study design is probably 
based on the willingness to improve the radiological report 

Fig. 5  a Subspecialty based 
on SR level and (b) modality 
used based on SR level. All 
included single intervention 
studies according to the field 
of specialty and modality used. 
SR level 1, structured layout; 
SR level 2, structured con-
tent; DXA, dual-energy X-ray 
absorptiometry (DXA)

2850 European Radiology (2022) 32:2837–2854
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as final clinical outcome, rather than searching for the true 
(single) vehicle that facilitates this.

Furthermore, a reason for the lack of high-level evidence 
papers can be the fact that proper implementation of SR 
might be highly case-specific. In radiology, multiple modali-
ties as well as multiple clinical questions coexist and there-
fore it is possible that a SR tool or a specific SR level is not 
beneficial for all clinical settings or that it is depending on 
for instance difficulty level. A point-and-click or clickable 
decision tree method (SR level 2) may be better for a sim-
ple task with only few options, such as describing a thyroid 
nodule on an ultrasound examination. Likewise, a difficult, 
extensive clinical question which needs highly specific infor-
mation or an extensive description, such as the description of 
a brain tumor on MRI, may suit a template or checklist (SR 
level 1) better than a point-and-click/pick list. In combina-
tion with several vendor-dependent structuring methods on 
different SR levels, this makes it difficult to choose a specific 
topic to set up a well-designed study. Also the fact that there 
are no studies found that compare two different SR methods, 
but only comparing free text with some sort of SR, shows 
that research on SR in radiological reporting is still at an 
exploratory level.

Current standing and future perspectives

Looking at the levels of SR, in total, 28 studies were per-
formed at the level of structured layout implementing one 

template and 19 on the structured content level implement-
ing a more IT-based type of SR, which shows that both SR 
level 1 and 2 are used in clinical studies. It is interesting 
to see that both levels are being investigated, because it is 
important to realize that in most cases it is easier, due to its 
lower IT-demand, to implement a template (SR level 1) in 
the reporting process than, for instance, implement a drop-
down-menu-based report (SR level 2).

When looking at modality and subspecialty, most efforts 
are made with reports of CT and MRI examinations in the 
field of abdominal radiology and neuroradiology. An expla-
nation might be the fact that the most important (staging) 
procedures use CT and MRI as a modality. Perhaps, the 
abdominal and neuroradiology fields are more suitable for 
using templates or it can be triggered by the fact that good 
classification systems or standardization systems already 
exist in these fields. If this is the case, this highlights the 
fact that SR is used for standardization by making sure that 
specific items or classification systems are described or used.

Table 1 shows that SR level 1 (templates) are mainly used 
to describe key features necessary to stage a particular dis-
ease or tumor with a predefined sentence with or without a 
particular standardization tool. Used standardization tools 
or classification systems can be found in Table 1, and exam-
ples are for instance PI-RADS, LI-RADS and RECIST, but 
also key elements concerning Crohn’s disease, rectal cancer 
staging, multiple sclerosis (MS), trauma or head and neck 
lymphadenopathy are used. Hence, also SR level 2 studies 
use key feature description or standardization tools (e.g., 
PI-RADS) to describe specific disease or tumors, such as 
stroke, pulmonary nodules, rectal cancer, thyroid nodules, 
or prostatic cancer (Table 1). However, SR level 2 studies 
use an IT-based system that supports constructing (semantic) 
sentences, according to the chosen option from the drop-
down menu or point-and-click system, in which standardiza-
tion is almost automatically linked to structured reporting.

When looking at the study outcomes in Table 1, the main 
goals, incentives, used SR method, and outcomes of each 
study vary widely, and therefore, pooling of outcomes is 
difficult. Despite this heterogeneity, this table of outcomes 
provides a panoramic overview of the present status of SR 
in radiology.

It shows that most of the included papers show an 
improvement in outcome when implementing SR. How-
ever, when looking at the evidence level, the only level A 
study [58, 59] did not improve the report clarity, accuracy, 
and completeness of the report using their point-and-click 
method. This is an interesting finding and can show that 
this particular point-and-click system was not beneficial in 
radiological reporting in this specific setting and concerning 
this specific outcome. However, the outcome of this study 
alone is insufficient to state that SR level 2 is not beneficial 
in radiology reporting, because outcomes seem to be highly 

Fig. 6  Level of evidence based on SR level. Level A, level A evi-
dence according to Siwek et al. [13]; SR level 1, structured layout; SR 
level 2, structured content
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case-specific. However, it is also hard to state that SR is 
beneficial in reporting in radiology when looking at the low 
level of evidence of all other included studies.

Overall, the level of evidence for SR is low and especially 
the link between structured reporting and standardization 
and its different effects on the radiological report is cur-
rently overlooked, but is of utmost importance. It seems that 
improving radiology reporting is more than just implement-
ing SR and that standardization is necessary next to SR, and 
that both are highly entangled when implementing SR. This 
is likely caused by the fact that SR is based on a rather strict 
format in which several (mandatory) items or key features 
should be reported. Perhaps the question should be whether 
SR is not just a means to facilitate standardization, rather 
than that SR is improving the radiological report itself.

As such, high-quality research is necessary to sepa-
rately investigate the value of all individual factors that are 
involved in standardization and SR to determine the best 
type of SR for a specific clinical problem. Investigating the 
effect of standardization should be prioritized, because it 
may make sense that improving the content of the report, 
hence making a complete report with all items referring cli-
nicians are asking for, will likely improve reporting quality. 
Then, the next question should be how this standardized 
information should be placed in the radiological report and 
how we can assure it is inserted correctly. For instance, this 
can be done with a simple template or checklist (SR level 
1), or with a more sophisticated point-and-click system (SR 
level 2). Finally, it is important to know whether the efforts 
are beneficial for the patient (e.g., better staging), the refer-
ring clinician (e.g., reduced reading time), the reporter (e.g., 
faster reporting), or for all. Nevertheless, it is possible that 
this supposed reporting improvement is mainly caused by 
standardization rather than SR.

Limitations

First of all, it was difficult to find all relevant implementa-
tional studies published on the subject of SR due to ambigu-
ous use of the terms “standardized reporting” and “struc-
tured reporting.” To be as complete as possible, as well as 
to answer the research question best, a prior set definition 
for SR and its categorization system was used. In addition, 
a bibliography search was used to search for missed studies 
after conducting the main search. Because of heterogene-
ity of the included studies, it was hard to pool the data on 
a more specific level and therefore a thematic analysis was 
used. The outcome analysis performed in this paper was 
limited by the large heterogeneity of outcomes and study 
design. A more thorough analysis should be done to explore 
outcome measurements better and to see who (the referring 
clinician, radiologist or patient) will benefit from SR most, 
as well as which specific efforts resulted in this outcome.

Conclusion

Structured reporting is thought to have great potential to 
improve reporting in radiology. However, due to difficulties 
in study design there is a lack of high-quality research on 
this topic resulting in low overall evidence. Future research 
is needed to explore the individual effects of standardization 
and SR, as it is questionable whether SR is the solution for 
improving reporting in radiology or only a means in facilitat-
ing standardization.
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