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ABSTRACT

Background: The College of Radiographers’ vision was that diagnostic radiographers in the UK would be
writing preliminary clinical evaluations (PCE) on images. Their 2013 policy supporting the use of PCE has
not been updated in a decade and it might be suggested PCE practices in the UK have not really moved
on, though elsewhere it appears to have gained traction. The aim of this scoping review was to establish
the current global status of the use of PCE.
Method: The Arksey and O'Malley scoping review framework and PRISMA-ScR guidelines were used to
develop a protocol to identify studies between January 2013 to January 2024 using six databases. Collated
literature was analysed using content analysis to identify themes.
Results: 52 relevant studies were identified for inclusion. Studies focused predominantly on evaluating
accuracy, education, perceptions, and new initiatives. Themes identified a developing role in the use of
PCE internationally, perhaps more than in the UK, and in a range of modalities and clinical settings
though projectional radiography remains the mainstay. Barriers and drivers to the use of PCE were
identified in addition to some quality mechanisms used to support PCE implementation, though impact
of implementation was not well explored.
Conclusion: Considering PCE has been an aspiration for more than a decade, it remains relatively
infrequently researched. There is growing scope internationally, particularly in Australia, yet there is no
real evaluation of the impact and role that PCE may have.
Implications for practice: Until further research into the potential impact of PCE and barriers to its
implementation, it is likely practices may not evolve with the risk Al technologies may supersede ne-
cessity for the practice.

© 2024 The Author(s). Published by Elsevier Ltd on behalf of The College of Radiographers. This is an

open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

radiographers were not fulfilling their potential. 52 years later,
those same issues still seem contemporary and applicable. By the

Radiographer abnormality detections systems (RADS) have been
employed in the UK for over 40 years to provide a radiographer
opinion to clinicians prior to a formal report being available. Dr
Kenneth Swinburne, a UK radiologist, proposed in The Lancet in
1971" that x-ray services could be improved by using the non-
radiologist to distinguish between normal and abnormal findings,
a proposal brought about by a shortage of radiologists and that
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1980's the ‘red dot’ became the first method by which UK radiog-
raphers transitioned from ad hoc conversations with referring cli-
nicians to a more formalised way of ‘flagging’ abnormalities.>> A
red dot sticker was physically applied to the radiographic film
(prior to digital technology) to identify when the radiographer had
detected an abnormality.

In the 1990s a major and defining step for UK radiographer role
development came in the form of radiographer reporting. The role
of radiographers in providing the final clinical report is now sub-
stantial and cannot be understated.® From being able to potentially
offer 24/7 hot reporting services to ED, to reporting a wide range of
modalities and referral sources,* in many ways Swinburne's
original proposal may have been fulfilled, in the UK at least.

1078-8174/© 2024 The Author(s). Published by Elsevier Ltd on behalf of The College of Radiographers. This is an open access article under the CC BY license (http://

creativecommons.org/licenses/by/4.0/).


http://creativecommons.org/licenses/by/4.0/
mailto:j.harcus@bradford.ac.uk
mailto:Barry.stevens1@nhs.net
mailto:jhewis@csu.edu.au
https://twitter.com/@jimmy_harcus
http://crossmark.crossref.org/dialog/?doi=10.1016/j.radi.2024.08.008&domain=pdf
www.sciencedirect.com/science/journal/10788174
http://www.elsevier.com/locate/radi
https://doi.org/10.1016/j.radi.2024.08.008
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.radi.2024.08.008
https://doi.org/10.1016/j.radi.2024.08.008

J. Harcus, B. Stevens, V. Pantic et al.

However, there is a significant difference between simply
identifying and flagging an abnormality with a red dot and
authoring a formal clinical report, and the red dot system has
several key limitations; it can be ambiguous, non-specific, and open
to misunderstanding.>>° In response, during the early 2000s the
Society and College of Radiographers (SCoR) proposed that radi-
ographers should be able to write a short ‘comment’ or description
of image findings, in what became called the preliminary clinical
(or sometimes image) evaluation, the PCE (or PIE).%’ The vision of
the SCoR was that the PCE offered radiographers the chance to
utilise their skills and knowledge more fully in image interpretation
while providing a more fit for purpose RADS for referring clinicians
that addressed the ambiguity of the red dot system. The SCoR ar-
ticulated a vision that all radiographers would be able to write
comments by 2010,° and in 2013 they produced practical guidance
outlining the requirements and differences of the PCE and clinical
reporting.” They also clearly specify that radiographers must only
work within their scope of practice to which there are educated and
competent to perform, now usually a requisite of pre-registration
education.® Limits to this, therefore, might only be considered
those set by legal boundaries, and the opportunity to undertake
and develop in this area.

PCE research in the UK at this time focused on the current
practice, how it was being integrated into higher education pro-
grammes® and explored potential barriers to its implementa-
tion.'” Image interpretation education is now heavily integrated
into UK radiography education programmes, yet in clinical prac-
tice the vision of the SCoR appears to be unfilled as PCE systems
are less commonly utilised than the traditional ‘red dot’ despite its
limitations.'” Conversely whilst many other countries outside of
the UK have not implemented the role of reporting radiographers,
due to a range of barriers, the clinical implementation of PCE
appears to have taken on much greater prominence compared to
the UK. In Australia, for example, communicating normal and
abnormal findings is also now seen as core to a radiographer's
role.””

Whilst systematic review studies address the Australian context
for radiographer image interpretation'' and accuracy of PCE," to
date there appears to be no holistic global review of the literature
specifically exploring PCE and radiographer commenting. Ten years
since the publication of the original SCoR policy on PCE,’ the UK's
professional body now looks to publish updated and more detailed
guidance on PCE. However, one might potentially question whether
a universal PCE system is still a realistic aim, especially with the
exponential interest and use of Al for image interpretation and
within the context of an established radiographer reporting service
(in the UK at least). Before this question can be considered, the aim
of this scoping review is to consider the international research
surrounding the use of PCE to explore the current evidence base
and examine the breadth of clinical practice with respect to PCE and
the following specific objectives:

@ international perspectives

@ justification for use

@ scope, application, and breadth

@ drivers and barriers to implementation
@ educational requirements

@ quality mechanisms

Methods

As the focus and rationale of this study was to consider broad
context around the use of PCE in practice, rather than focusing on a
specific aspect, a scoping review methodology was utilised. Scoping
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reviews can provide an overview of a subject area by synthesising
the evidence where the topic area is broad.'

Protocol

The Arksey and O'Malley’® scoping review framework and
PRISMA-ScR'® guidelines were used to develop a study protocol."”

Sources of information

Relevant studies published in English between January 2013
(when the original SCoR policy was published) and January 2024
were identified using six online databases; namely Medline,
CINAHL, Science Direct, PubMed, Web of Science, Scopus, and
Google Scholar as an additional search platform. Key words and
synonyms formed from the studies eligibility criteria to reflect in-
ternational terminology for radiographer PCE to include pre-
liminary image/clinical evaluation, commenting and abnormality
detection. Boolean operators and wildcards/truncations were uti-
lised to increase the breadth of the database searches.'® The data-
base searches were completed in January 2024. Search terms are
outlined in Table 1.

Eligibility criteria

Inclusion and exclusion criteria were defined around the eligi-
bility criteria for the study created using the PIO framework, as
outlined in the study protocol!” (see Table 2). Since the focus of the
study was on the PCE specifically (and not red dot, reporting or other
form of radiographer abnormality detection systems), included
studies were required to include a written element to the radiog-
rapher interpretation, though these terms were still employed at
search stage to ensure no relevant studies were excluded. The
studied population being diagnostic radiographers (or international
derivatives) working in any imaging modality and referral source,
and outcomes were broad but related to the studies aims and ob-
jectives outlined above. Exclusion criteria included studies focusing
on the role of Al, other systematic reviews, and opinion pieces.

Study selection & extraction

Screening was performed using the Covidence scoping review
tool (Covidence, Melbourne Australia) in two stages, first by title
and abstract, followed by a second full text review. The initial title
and abstract review was performed independently and blinded by
two authors for each article with discrepancies resolved by full
research team consensus. Each independent full text review was
also undertaken independently and blinded by two authors from
across the research team, again discrepancies were resolved by
consensus between all authors. Included full text articles were then
screened for additional relevant citations.

A data extraction template based upon the Joanna Briggs In-
stitute’s'” critical appraisal tools was developed to extract data
relevant to the study objectives. Data extraction and analysis was
divided equally amongst the authors (all experienced academics/

Table 1
Search terms employed.

Radiographer

Medical Imaging Technician/
Technologist

Sonographer/ultrasonographer

Medical Radiation
Technologist/Technician

Preliminary Clinical Evaluation/PCE
Preliminary Image Evaluation/PIE

Red dot/red flag
Radiographer Abnormality detection/RADS

Image Interpretation/Evaluation/Critique
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Table 2
Inclusion & exclusion criteria.
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Inclusion

Exclusion

Publication date
Publication language
Population

Published January 2013 to January 2024
English

technologist, medical radiation technologist

General radiography + other modalities (CT, US, MRI, NM)

Any referral source or pathology
Intervention
Preliminary Clinical Evaluation
Commenting
Red dot + written comment
Rad flag + written comment
Abnormality detection
Image interpretation
Image evaluation (not image quality)
Image critique (not image quality)

diagnostic radiographer, medical imaging technologist, radiologic

Abnormal radiographer findings communicated in a written form

Published prior to January 2013

Not published in English

Non-diagnostic radiographer to include therapeutic
radiographers

Radiation therapy

n/a

Red dot only, formal reporting

clinicians) and cross-moderation was undertaken to ensure con-
sistency in data extraction.'® Descriptive analysis was undertaken
to provide evaluation of study methodologies and geographical
location, content analysis was used to identify themes related to the
research objectives.?%?!

Results
Study selection

The search results identified 1923 studies, which reduced to
1157 for screening after duplicates were removed. A detailed
PRISMA flow diagram is presented in Fig. 1. Title and abstract
screening reduced the number of studies to 117 for full text review.
Following full text review, 52 studies were included and are sum-
marised in the supplementary information.

Demographics

Of the 52 studies included in the study, 22 (42%) were published
within the last 5 years. During the last five years, the most pro-
ductive years were 2019 and 2021 (8 articles published each year)
(Fig. 2). The studies were undertaken in Europe, Australia, Asia,
Africa, and North America, across numerous countries (Fig. 3). The
UK leads the way with 26 publications, followed by Australia with
16 publications. The study populations in 45 of the 52 studies
consisted of radiographers. Other study populations involved
doctors (n = 5, 10%), Sonographers (n = 4, 8%), and other health
professions (n = 5, 10%). There were multiple studies that involved
more than one profession in their population. 37 of the 52 articles
(71%) were based in general radiography, 4 (8%) were based in CT, 4
(8%) were based in mammography, 5 (10%) were based in ultra-
sound, 2 (4%) were based in MRI and 1 (2%) was based in nuclear
medicine. Some studies covered more than one modality.
Regarding the terminology used to describe the context of all
studies, 41 described the provision of a written description or
comment, others used a classification/scoring system. Most studies
were based around general radiography interpretation and de-
scriptions (n = 28, 54%), focussing on trauma musculoskeletal ex-
aminations though interpreting NG tube position was specifically a
focus in 4 studies.?> ?*

Study focus and methodology

In terms of the focus of research (Table 3), a considerable pro-
portion of the 52 included studies focused on either assessment of
accuracy of those undertaking PCE (29%, n = 15) or evaluating the
role of an educational intervention (31%, n = 16). Of these studies,
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however, there was also overlap between several studies which
considered accuracy pre- and post-educational intervention. Eight
studies (15%) considered the application of PCE in new areas or
scopes of practice but only 2 (4%)**°! directly looked at the actual
direct impact or effect of PCE.

Retrospective audits, mostly related to testing accuracy, were
the most used methodology (Table 3) in 16 (31%) studies, followed
by prospective or longitudinal studies (19%, n = 10), and service
evaluations 13% (n = 7).

A range of common findings and themes were described
(Table 4) in the included papers.

Adequate accuracy and education

The importance of being able to assess accuracy of PCE was
highlighted, though research concluded that this was deemed ac-
curate for the purposes of these systems, even though this was
often lower than the minimum standards for radiographer
reporting. It was recognised that PCE offered a more specific
interpretation for the clinician though feedback mechanisms to
identify common errors is needed. Closely related to this is a need
for adequate education and support in introducing and managing
PCE systems and that this was essential in helping radiographers
feeling prepared to participate.

Positive impact

Though the focus of some papers investigated new areas of
practice (n = 8, 15%) directly measuring impact was much less
commonly investigated. A lot of discussion in papers looked at
the possible benefit of introducing PCE and how it may have the
potential to impact on the care pathway and radiographers’
practice.

Barriers

Across the studies a diverse array of barriers to PCE were
identified, summarised in Table 5. The most frequently coded
themes highlight several barriers to participation in PCE within
the clinical setting by the radiography workforce. 27 studies (52%)
reported either partial or limited participation by radiographers to
include non-participation by agency and newly qualified staff due
to their lack of familiarity with the PCE system, or by incorrectly
excluding specific referrers®’; and reduced participation during
periods of high service or in response to staff shortages.>” 12
studies (23%) reported a degree of apathy towards PCE by the
radiography profession with some staff unwilling to participate
due to perceived encroachment on the radiologist role®> or
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Studies from databases/registers (n = 1923)
Scopus (n = 815)
ScienceDirect (n = 503)
PubMed (n = 207)
Web of Science {n = 193)
CIMAHL [n = 188)
MEDLIME {n = 10}
Google Scholar [n = 1)

References from other sources (n=0)
Citation searching (n=0]
Grey literaturs (n=0]

References removed (n = 766)
Duplicates identified manually {n = 5)

Duplicates identified by Covidence [n = 781)
Marked as ineligible by automation tools {n = 0)
Other rezsonz (n=0]

h
Studies screened (n=1157) 2| Studies excluded (n = 1040)
Studies sought for retrieval (n=117) > Studies not retrieved (n = 0)
2
- I
g
w Studies assessed for eligibility (n = 117) >

Studies included in review (n = 52)

Studies excluded (n = 65)
Wrong focus [n = 48)
Wrong setting (n=1)
Wrong comparator (n = 5)
Wrong intervention (n=2)
Wrong study design [n =8
Post-study conference proceedings [n = 1)

Included studies ongoing (n =0)
Studies awaiting classification (n =0}

Figure 1. PRISMA diagram.

abstention due to low confidence through lack of engagement
with training.?® This reflects the most identified barrier to PCE
being concerns around radiographers’ capability (n = 22, 42%) to
perform PCE. This identified a lack, and therefore suggested need,
for more formalised PCE education and training (n = 11, 21%) to
help increase capability?®; but also, more context specific local
concerns around quality (n = 11, 21%) spanning issues such as a
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lack of a base line standard for accuracy,?® suboptimal viewing
conditions and workstations,*® and cherry picking or avoidance of
more challenging cases to include axial and paediatrics.® It is
interesting to note that 1 (2%) UK-based study®® suggested that
the role of PCE had been made redundant for emergency
department referrals since the implementation of a hot reporting
system.
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Table 3
Focus and methodology of included studies.
Study Focus Number of Studies (%) Methodology Type Number of Studies (%)
Education 16 (31) Retrospective audit 16 (31)
Accuracy 15(29) Prospective/longitudinal 10(19)
Scope of practice (i.e. new area where PCE undertaken) 8 (15) Service evaluation (not audit) 7 (13)
Perceptions 4(8) Cross-sectional survey 5(10)
Structure of PCE 3(6) Pre-test, post-test 4 (8)
Development of Test Tool (to assess competence) 3(6) Qualitative 4(8)
Impact/Effect of PCE implementation 2 (4) Proposal for new intervention 3(6)
Case series/study 1(2) Randomised control trial 2(4)
Case series/report 1(2)
Table 4
Common finding and themes of studies.
Adequate Accuracy Positive Impact on care pathway/supporting Need for appropriate education and knowledge
clinicians
Lower than expected for reporting Identification of new areas of practice Education shown to increase confidence but not always
accuracy
Reduced specificity compared to sensitivity Positive impact on radiographers' practice Need for training in structure and writing
Need to identify common errors Variations in how used and governed in practice Lack of preparedness to undertake PCE, less than red dot
Scoring systems needed to help assess accuracy Still not widely utilised compared to red dot/ Need to evaluate impact of education
reporting
More effective/accurate than red dot Need for support from radiologists
Use of free text helps clarify Need opportunity for feedback
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Table 5
Identified barriers to PCE.
Barries to PCE Subtheme Frequency
Governance® Need greater recognition of PCE as scope of a radiographer 3
Lack of standardisation, consistency, or guidance on PCE implementation 3
Concerns about the legal implications and liability 2
Implementation'® Lack of radiology support 6
Limited knowledge of the PCE process/system 3
Technology challenges (PACS not integrated, technology not developed to support PCE) 3
PCE redundant due to hot reporting 1
Participation®’ Partial/limited participation by radiography workforce 12
Apathy towards PCE by radiography profession 8
Capability*? Radiographers lack/need more formal PCE education or training 11
Concerns around quality of PCE 11

Quality mechanisms in PCE implementation

A limited number of studies provide some insight into various
quality mechanisms employed within the clinical setting. The
emergent subthemes are summarised in Table 6. Six studies (12%)
explored the efficacy of escalation resulting from PCE evidencing
prioritised reporting of abnormal and significant findings. The
quality and structure of the actual PCE comment was examined by
4 (8%) studies highlighting the benefit or radiographer feedback on
comment quality in addition to accuracy®> and a role for greater
collaboration between stakeholders.>

Discussion

The aim of this scoping review was to consider the body of ev-
idence pertaining to the role of PCE since the previous UK guidance
was published in 20137 in relation to drivers and barriers, global
scope and development, and impact on practice.

Scope of practice

Our global review highlights a broader scope emerging to the
practice of PCE compared to the SCoR guidelines from 20137 with
evidence of expansion into other areas such as CT and MRI. The
commonest scope of practice consists of appendicular general
radiography examinations, which covers a wide range of pathol-
ogies, but this is not entirely surprising considering the frequency
of these examinations in the ED. Only one study was focussed on
assessing radiographers PCE performance for CXRs?” though others
looked at the role in assessing NG tube positioning on the CXR.>%%*
It is interesting to note that when PCE is considered in other mo-
dalities there is a more-focussed scope of practice with less
freedom to express interpretations, such as, CT angiography ex-
aminations only,”® CT colonography with specific pathology
2931 3 rating system for adrenal nodules,*? and a categorical
assessment scheme used in CT chest scans assessing for COVID-1.>
The studies by Camilleri et al.>? and Vicini et al.>* did not require
the radiographers to provide a written description but used a pre-
defined grading system. Only one of the four Mammography-based

papers required a written comment.>* The study by Culpan®® is

from the UK, which reflects the progressive and advanced accep-
tance of radiographers' writing their opinions in the UK. The
remaining three studies utilised the Breast Imaging Reporting and
Data System (BI-RADS) system, based in Australia®>*® and
Mexico.?’ The five ultrasound studies were all international studies,
and this reflects the lack of progression of sonographers reporting
scans outside of the UK. In addition to this, only two studies utilised
written “sonographer findings”*® and “preliminary findings”.>° One
of the studies was focussed on ultrasound liver scans and used the
Liver Imaging Reporting and Data System (LI-RADS) classification.*’
In MRI, one of the two studies utilised a red dot style system to
detect the presence/absence of pathology using a confidence Likert
scale when interpreting cardiac scans for left ventricular thrombus
in routine examinations.*! The study by Lockwood & Dolbear*’
evaluating performance of radiographers interpreting MRI scans
was limited to brain, spine, and knee, undertaken in an academic
setting following completion of a postgraduate module. The only
nuclear medicine study required participants to provide a com-
mentary of images in an academic setting at the end of a post-
graduate module covering bone, lung, renal and thyroid scans,*?
but there was no specific mention of PCE anywhere in the study.
There is clear evidence of expansion of PCE into other imaging
modalities outside of general radiography though whether it is
having impact may not be so clear.

Impact of PCE

This review has demonstrated that a high proportion of PCE
research is predominantly focused on image interpretation accu-
racy and education with only two included studies appearing to
formally evaluate the impact of PCE on clinical services. This
highlights a critical need for greater research exploring the effect
PCE might have.

Stevens and Thompson** considered how the use of PCE can
help support detection of abnormalities in the hand and wrist by
emergency nurse practitioners demonstrating that radiographer
PCE can improve abnormality localisation accuracy and confidence,
impacting positively on the management of patients and helping to

4

Table 6
Identified barriers to PCE.
Quality mechanisms Subtheme Frequency
Escalation and formal reporting® Radiographer escalation leads to priority radiology reporting 3
Radiologist reviews radiographer abnormalities 1
Advanced practitioner reviews abnormal PCE 2
Quality of commenting* Feedback on radiographer commenting needed 1
Need for or use of scoring mechanism that considers and includes clinical impact 2
Need for greater collaboration between stakeholders 1
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reduce false negative diagnoses. Bradbury et al.>* investigated the
potential impact that radiographers undertaking PCE during CT
colonography (CTC). They identified radiographer PCE helped to
reduce the time from scan to follow-up investigation by a median of
34 days thus helping to meet targets for two-week wait diagnostic
services. Hilkewich,® also considered potential, rather than actual,
impact on the turnaround of reports in CT angiography, however,
identified further consideration of accuracy would be needed
before this could be considered being introduced into practice.
Whilst there is extensive evidence to demonstrate that with
appropriate education, radiographers are competent to write ac-
curate PCEs, the implementation of PCE may have been stalled by
the limited research evidence demonstrating positive impact.*448
Several studies**~* identified that the PCE is still not yet fully in-
tegrated into practice despite having been proposed as standard
practice in the UK over a decade ago’ and which may help explain
why impact is not commonly evidenced.

Justification and drivers

Despite limited evidence of impact, one of the key drivers
identified for the implementation of PCE, remains the lack of
availability of radiologists to provide a timely report.">4—3842:49-55
The lack of radiologists was in rural areas, out of hours settings and
in developing countries®’ 390154756 though for the PCE to be
effective it needs to be accurate and timely.>*> To improve accu-
racy, education and training is required.?>?427:30:394143,55,57-59 The
implementation of PCE has the potential to improve cost effec-
tiveness, through the reduction of errors leading to an improved
patient pathway and potential for reduction of strain on
departments,?%2>27:28.37-39,42:4448,53,58-62 thoygh the evidence-
base does not address whether this is being achieved where PCE
is in use.

Barriers to PCE implementation and participation

Similarly to scope, this global snapshot identified that the bar-
riers to the implementation and participation in PCE by radiogra-
phers is heterogenous, reflecting the diverse array of challenges
faced across different regions and healthcare systems but also
provide some insight into more universal trends.

Governance issues to include limited recognition of PCE as part
of the scope of radiographer practice and concerns regarding legal
implications and liability were raised in multiple studies in settings
outside of the UK setting. In keeping with prior published
studies,®!! challenges in PCE implementation include limited sup-
port from radiology that also are confounded by a lack of under-
standing about PCE, low confidence and a need for greater training.
Successful implementation is compounded by partial or limited
participation amongst the radiography work force. High service
demands and staff shortages were identified as a global challenge
that exacerbates existing barriers. With an increasingly global
radiographer workforce shortage, established PCE programmes
may be at risk of reduced participation.

UK based studies suggest that despite the integration of image
interpretation education into pre-registration radiography pro-
grammes, the uptake of PCE systems is not universal and has not
replaced the traditional ‘red dot.’ The potential redundancy of PCE
in some UK settings due to hot reporting also poses an emerging
barrier to PCE implementation.®° In Australia, the findings by Klo-
basa et al.>* reflect an increasing integration of PCE into the radi-
ographer's role with a focus on communicating and escalating
abnormal findings. However, barriers such as a lack of radiology
support and an absence of radiographer reporting role models
persist.! In non-Western nations, the heterogeneity in the
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perception of the radiographer's scope and role was particularly
evident. A lack of formalised education and training, combined
with concerns regarding quality and accuracy were significant
barriers. A barrier around a lack of confidence and willingness to
participate also appears to persist.”

Role of Al and technology

As per the research protocol the aim of this review was to
evaluate the role of the PCE undertaken by radiographers and no
other systems of abnormality detection. When undertaking the
literature search, however, the authors were aware that there are
large volumes of literature based exploring the role of Al in flagging
abnormalities across a range of clinical setting and modalities in
comparison to those that were the focus of this study. Whilst it was
not one of the intended aims to consider the role of Al in PCE
directly, the authors recognised that Al may well potentially have a
role in abnormality detection in the future.®®> Within the limited
identified studies in this review, and the fact there has not been any
updated professional guidance, certainly in the UK, in the last
decade it needs to be recognised that Al may have the potential to
support or even replace PCE and is an area for further consideration,
with the threat that implementation will negate the need for the
radiographer PCE.®*~®° It was also recognised that there was a
dearth of evidence which considered whether the radiology tech-
nology systems, such as PACS, might be a barrier to supporting the
implementation of PCE systems by not enabling comments to be
attached or visible on images when reviewed by clinicians.

Limitations

During screening and analysis of the literature there was am-
biguity in terminology used throughout the studies. As discussed,
there is variation in the use of PCE/PIE, however some studies used
the term image interpretation with some ambiguity as to what level
or form this may take. In particular a few studies looking at per-
ceptions of new roles for radiographers in image interpretation in
certain countries,***® or in mammography,>>° were not clear
whether this might be in a preliminary form of interpretation (PCE
or red dot) or formal clinical reporting (whether as a primary or
second reader). Whilst these studies have been included it is rec-
ognised this ambiguity may affect conclusions.

Additionally, several studies utilised scoring systems, such and
BI-RADS in mammography,>>>° as a form of preliminary clinical
evaluation whereby the radiographer used the checklist to produce
an interpretation rather than a free-text written ‘comment’ as per
the UK definition of a PCE.” The authors decided to include these in
the results since radiographers were providing insight into the
appearances of demonstrated pathology rather than just a ‘red dot,’
but it is recognised these schemes might not strictly be considered
PCE, highlighting again the misunderstanding of what is required
for a PCE.

Conclusion

It is clear from the evidence presented that there is no unified
global understanding or consensus as to what the role of radiog-
rapher PCE is. Much of the evidence identified explores the edu-
cation needs of practitioners to attain a standard to be able to
perform PCEs. From a UK perspective, this could in part explain why
PCE has not replaced red dot as envisioned by the SCoR, yet a sig-
nificant barrier still appears to be the workforce itself. Red dot was a
method of flagging and not monitored or expected to achieve a
predetermined accuracy whereas PCE has moved towards attaining
a level of accuracy to ensure a meaningful contribution to the
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patient pathway. This is notable in countries where there is a
paucity of radiologists and radiographer PCE is seen as a potential
solution to the problem.

The main scope of radiographer PCE remains around general
radiography in a trauma setting and focused on the appendicular
skeleton. PCE in some instances are checklist driven which, as has
been identified, may not be considered as true comment and which
again raises the question as to what is the understanding of a PCE?
The use of these checklists in the main are used in imaging modal-
ities other than general X-ray imaging. The purpose of these is to
ensure a positive impact to improve the service though again as has
been identified this impact is usually speculative and not evidenced.

It is fascinating that other professions are taking a keen interest
in the PCE and perceive them as being of value, which raises the
questions as to why the radiography profession is not fully
embracing PCE. Is it apathy, a lack of confidence in our ability or fear
of liability, a lack of opportunity due to departmental structures or
technological limitations, the increasing presence of radiologist and
reporting radiographer hot reporting, a lack of more specific pro-
fessional guidance, or is it something else? Why is there limited
implementation of PCE and what is the impact of PCE on clinical
services are two critical areas that future research should explore.

With the rapid development and integration of Al into ab-
normality detection systems, and the lack of consensus and
impact assessment of the role of PCE, there is an opportunity to
revisit the role of the PCE and how it can be integrated with Al
to improve service. Without this we risk that it may be a case of
“use it or lose it.”

Declaration of Generative Al and Al-assisted technologies in
the writing process

All authors can confirm that no generative Al or Al-assisted
technology was use in the writing process.

Conflict of interest statement

All authors contributing to the article being submitted for re-
view can confirm that they have no personal, financial, or institu-
tional conflicts of interest.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.radi.2024.08.008.

References

1. Swinburne K. Pattern recognition for radiographers. Lancet 1971;297(7699):
589—-90 [Internet]. Available from: https://linkinghub.elsevier.com/retrieve/
pii/S0140673671911809.

. Berman L, De Lacey G, Twomey E, Twomey B, Welch T, Eban R. Reducing errors in
the accident department: a simple method using radiographers. Br Med |
1985;290. Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC1417735/.

. Woznitza N. Radiographer reporting. | Med Radiat Sci 2014;61(2):66—8
[Internet]. Available from: https://onlinelibrary.wiley.com/doi/10.1002/jmrs.51.

. Culpan G, Culpan AM, Docherty P, Denton E. Radiographer reporting: a liter-
ature review to support cancer workforce planning in England. Radiography
2019;25(2):155—63 [Internet]. Available from: https://linkinghub.elsevier.com/
retrieve/pii/S1078817418302207.

. Hardy M, Culpan G. Accident and emergency radiography: a comparison of
radiographer commenting and ‘red dotting’. Radiography 2007;13(1):65—71
[Internet]. Available from: https://linkinghub.elsevier.com/retrieve/pii/
S1078817405001458.

. The College of Radiographers. Medical image interpretation and clinical reporting
by non-radiologists: the role of the radiographer. London. 2006. Available at:
https://www.sor.org/learning-advice/professional-body-guidance-and-
publications/documents-and-publications/archive-documents/medical-image-
interpretation-clinical-reporting-by.

1481

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

Radiography 30 (2024) 1474—1482

. Society and College of Radiographers. Preliminary clinical evaluation and clinical

reporting by radiographers: policy and practice guidance. 2013 [Internet].
Available  from:  https://www.sor.org/learning-advice/professional-body-
guidance-and-publications/documents-and-publications/policy-guidance-
document-library/preliminary-clinical-evaluation-and-clinical-reporting.

. Hewis ], Harcus ], Pantic V. Qualitative content analysis of image interpretation

education in UK pre-registration diagnostic radiography programmes. Radi-
ography 2022;28(4):1080—6 [Internet]. Available from: https://linkinghub.
elsevier.com/retrieve/pii/S1078817422001080.

. Hardy M, Snaith B. Radiographer interpretation of trauma radiographs: issues

for radiography education providers. Radiography 2009;15(2):101-5. https://
doi.org/10.1016/j.radi.2007.10.004 [Internet].

Lancaster A, Hardy M. An investigation into the opportunities and barriers to
participation in a radiographer comment scheme, in a multi-centre NHS trust.
Radiography ~ 2012;18(2):105—8.  https://doi.org/10.1016/j.radi.2011.08.003
[Internet].

Murphy A, Ekpo E, Steffens T, Neep MJ. Radiographic image interpretation by
Australian radiographers: a systematic review. | Med Radiat Sci 2019;66(4):
269—-83 [Internet]. Available from: https://onlinelibrary.wiley.com/doi/10.
1002/jmrs.356.

Medical Radiation Practice Board of Australia. Professional capabilities for
medical radiation practice [Internet]. 2023 [cited 2024 May 16]. Available from:
https://www.medicalradiationpracticeboard.gov.au/Registration-Standards/
Professional-Capabilities.aspx.

Lockwood P, Pittock L. Multi-professional image interpretation: performance in
preliminary clinical evaluation of appendicular radiographs. Radiography
2019;25(4):e95—107 [Internet]. Available from: https://linkinghub.elsevier.
com/retrieve/pii/S1078817419300562.

Peters MDJ, Marnie C, Colquhoun H, Garritty CM, Hempel S, Horsley T, et al.
Scoping reviews: reinforcing and advancing the methodology and application.
Syst Rev 2021;10(1):263 [Internet]. Available from: https://systematic
reviewsjournal.biomedcentral.com/articles/10.1186/s13643-021-01821-3.
Arksey H, O'Malley L. Scoping studies: towards a methodological framework.
Int J Soc Res Methodol 2005;8(1):19—32 [Internet]. Available from: http://www.
tandfonline.com/doi/abs/10.1080/1364557032000119616.

Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA
extension for scoping reviews (PRISMA-ScR): checklist and explanation. Ann
Intern Med 2018;169(7):467—73 [Internet]. Available from: https://www.
acpjournals.org/doi/10.7326/M18-0850.

Hewis ], Pantic V, Stevens B, Harcus ]. Preliminary clinical evaluation scoping
review - protocol [Internet]. OSF Regsitries; 2024. https://doi.org/10.17605/
OSF.I0/BZM5V [cited 2024 May 16].

Atkinson LZ, Cipriani A. How to carry out a literature search for a systematic re-
view: a practical guide. BJPsych Adv 2018;24(2):74—82 [Internet]. Available from:
https://www.cambridge.org/core/product/identifier/S2056467817000032/type/
journal_article.

JBL. Critical appraisal tools [Internet]. 2024. Available from: https://jbi.global/
critical-appraisal-tools.

Kleinheksel AJ, Rockich-Winston N, Tawfik H, Wyatt TR. Demystifying content
analysis. Am ] Pharmaceut Educ 2020;84(1):7113 [Internet]. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S0002945923016054.

Siedlecki SL. Understanding descriptive research designs and methods. Clin
Nurse Spec 2020;34(1):8—12 [Internet]. Available from: https://journals.lww.
com/10.1097/NUR.0000000000000493.

Roe G, Lambie H, Hood A, Tolan D. Acceptability of a new practice development for
radiographers focussed on reducing ‘never events’ related to nasogastric feeding
tubes in adult patients. Radiography 2019;25(3):235—40 [Internet]. Available
from: https://linkinghub.elsevier.com/retrieve/pii/S1078817418302074.

Law RL, Pullyblank AM, Eveleigh M, Slack N. Avoiding never events: improving
nasogastric intubation practice and standards. Clin Radiol 2013;68(3):239—44
[Internet].  Available from: https://linkinghub.elsevier.com/retrieve/pii/
S$0009926012004096.

Keyte E, Roe G, Jeanes A, Kraft JK. Immediate chest radiograph interpretation by
radiographers improves patient safety related to nasogastric feeding tube
placement in children. Pediatr Radiol 2021;51(9):1621—5 [Internet]. Available
from: https://link.springer.com/10.1007/s00247-021-05032-9.

Neep M]J, Steffens T, Eastgate P, McPhail SM. Evaluating the effectiveness of
intensive versus non-intensive image interpretation education for radiographers:
a randomised controlled trial. ] Med Radiat Sci 2019;66(1):5—13 [Internet].
Available from: https://onlinelibrary.wiley.com/doi/10.1002/jmrs.314.

Cosson P, Dash R. Radiography A taxonomy of anatomical and pathological entities
to support commenting on radiographs (preliminary clinical evaluation). Radiog-
raphy 2015;21(1):47—53. https://doi.org/10.1016/j.radi.2014.06.013 [Internet].
Stevens BJ, Thompson JD. The efficacy of preliminary clinical evaluation for
emergency department chest radiographs with trauma presentations in pre- and
post-training situations. Radiography 2022;28(4):1122—6 [Internet]. Available
from: https://linkinghub.elsevier.com/retrieve/pii/S1078817422001213.
Hilkewich MW. Written observations as a part of computed tomography
angiography post processing by medical radiation technologists: a pilot proj-
ect. ] Med Imag Radiat Sci 2014;45(1):31—-36.e1 [Internet]. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S1939865413001422.

Rimes SJ, Knapp KM, Meertens RM, Fox DL. Computed tomography colonog-
raphy: radiographer independent preliminary clinical evaluation for intra-
luminal pathology. Radiography 2019;25(4):359—64 [Internet]. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S1078817419300574.


https://doi.org/10.1016/j.radi.2024.08.008
https://linkinghub.elsevier.com/retrieve/pii/S0140673671911809
https://linkinghub.elsevier.com/retrieve/pii/S0140673671911809
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1417735/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1417735/
https://onlinelibrary.wiley.com/doi/10.1002/jmrs.51
https://linkinghub.elsevier.com/retrieve/pii/S1078817418302207
https://linkinghub.elsevier.com/retrieve/pii/S1078817418302207
https://linkinghub.elsevier.com/retrieve/pii/S1078817405001458
https://linkinghub.elsevier.com/retrieve/pii/S1078817405001458
https://www.sor.org/learning-advice/professional-body-guidance-and-publications/documents-and-publications/archive-documents/medical-image-interpretation-clinical-reporting-by
https://www.sor.org/learning-advice/professional-body-guidance-and-publications/documents-and-publications/archive-documents/medical-image-interpretation-clinical-reporting-by
https://www.sor.org/learning-advice/professional-body-guidance-and-publications/documents-and-publications/archive-documents/medical-image-interpretation-clinical-reporting-by
https://www.sor.org/learning-advice/professional-body-guidance-and-publications/documents-and-publications/policy-guidance-document-library/preliminary-clinical-evaluation-and-clinical-reporting
https://www.sor.org/learning-advice/professional-body-guidance-and-publications/documents-and-publications/policy-guidance-document-library/preliminary-clinical-evaluation-and-clinical-reporting
https://www.sor.org/learning-advice/professional-body-guidance-and-publications/documents-and-publications/policy-guidance-document-library/preliminary-clinical-evaluation-and-clinical-reporting
https://linkinghub.elsevier.com/retrieve/pii/S1078817422001080
https://linkinghub.elsevier.com/retrieve/pii/S1078817422001080
https://doi.org/10.1016/j.radi.2007.10.004
https://doi.org/10.1016/j.radi.2007.10.004
https://doi.org/10.1016/j.radi.2011.08.003
https://onlinelibrary.wiley.com/doi/10.1002/jmrs.356
https://onlinelibrary.wiley.com/doi/10.1002/jmrs.356
https://www.medicalradiationpracticeboard.gov.au/Registration-Standards/Professional-Capabilities.aspx
https://www.medicalradiationpracticeboard.gov.au/Registration-Standards/Professional-Capabilities.aspx
https://linkinghub.elsevier.com/retrieve/pii/S1078817419300562
https://linkinghub.elsevier.com/retrieve/pii/S1078817419300562
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-021-01821-3
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-021-01821-3
http://www.tandfonline.com/doi/abs/10.1080/1364557032000119616
http://www.tandfonline.com/doi/abs/10.1080/1364557032000119616
https://www.acpjournals.org/doi/10.7326/M18-0850
https://www.acpjournals.org/doi/10.7326/M18-0850
https://doi.org/10.17605/OSF.IO/BZM5V
https://doi.org/10.17605/OSF.IO/BZM5V
https://www.cambridge.org/core/product/identifier/S2056467817000032/type/journal_article
https://www.cambridge.org/core/product/identifier/S2056467817000032/type/journal_article
https://jbi.global/critical-appraisal-tools
https://jbi.global/critical-appraisal-tools
https://linkinghub.elsevier.com/retrieve/pii/S0002945923016054
https://journals.lww.com/10.1097/NUR.0000000000000493
https://journals.lww.com/10.1097/NUR.0000000000000493
https://linkinghub.elsevier.com/retrieve/pii/S1078817418302074
https://linkinghub.elsevier.com/retrieve/pii/S0009926012004096
https://linkinghub.elsevier.com/retrieve/pii/S0009926012004096
https://link.springer.com/10.1007/s00247-021-05032-9
https://onlinelibrary.wiley.com/doi/10.1002/jmrs.314
https://doi.org/10.1016/j.radi.2014.06.013
https://linkinghub.elsevier.com/retrieve/pii/S1078817422001213
https://linkinghub.elsevier.com/retrieve/pii/S1939865413001422
https://linkinghub.elsevier.com/retrieve/pii/S1078817419300574

J. Harcus, B. Stevens, V. Pantic et al.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

Bradbury C, Britton I, Morley-davies A, Balasubramaniam R. What is the impact
of CT colonography interpretation by advanced practitioner radiographers on
delivery of the 28 day colorectal cancer target? Radiography 2021;27(4):
1130—4 [Internet]. Available from: https://linkinghub.elsevier.com/retrieve/
pii/S1078817421000651.

Rimes SJ, Fox D, Knapp KM, Meertens R. The development and evaluation of an
audit tool for measuring reporting accuracy of radiographers compared with
radiologists for intra-luminal pathology detected at computed tomography
colonography (CTC). Radiography 2015;21(3):264—8 [Internet]. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S107881741500005X.

Camilleri S, Micallef V, Zarb F, Borg Grima K. Detection of incidental adrenal
nodules on computed tomography by radiographers. Radiography 2022;28(4):
1025-31 [Internet]. Available from: https://linkinghub.elsevier.com/retrieve/
pii/S1078817422000992.

Vicini S, Panvini N, Bellini D, Rengo M, Ciotola M, De Vivo M, et al. Radiogra-
phers and COVID-19 pneumonia: diagnostic performance using CO-RADS.
Radiography 2021;27(4):1078—84 [Internet]. Available from: https://
linkinghub.elsevier.com/retrieve/pii/S1078817421000493.

Culpan AM. Radiographer involvement in mammography image interpreta-
tion: a survey of United Kingdom practice. Radiography 2016;22(4):306—12
[Internet]. Available from: https://linkinghub.elsevier.com/retrieve/pii/
S1078817416000432.

Debono ]C, Poulos AE, Houssami N, Turner RM, Boyages ]J. Evaluation of radi-
ographers' mammography screen-reading accuracy in Australia. ] Med Radiat
Sci 2015;62(1):15—22 [Internet]. Available from: https://onlinelibrary.wiley.
com/doi/10.1002/jmrs.59.

Moran S, Warren-Forward H. Can Australian radiographers assess screening
mammograms accurately? Biennial follow-up from a four year prospective
study and lesion analysis. Radiography 2016;22(3):e201—6 [Internet]. Available
from: https://linkinghub.elsevier.com/retrieve/pii/S1078817416000146.
Torres-Mejia G, Smith RA, Carranza-Flores M de la L, Bogart A, Martinez-
Matsushita L, Miglioretti DL, et al. Radiographers supporting radiologists in the
interpretation of screening mammography: a viable strategy to meet the
shortage in the number of radiologists. BMC Cancer 2015;15(1):410 [Internet].
Available from: http://bmccancer.biomedcentral.com/articles/10.1186/s12885-
015-1399-2.

Schneider M, Bloesch ], Lombardo P. Abdominal ultrasound referred by the
Emergency department — can sonographer findings help guide timely patient
management? Radiography 2014;20(1):4—7 [Internet]. Available from: https://
linkinghub.elsevier.com/retrieve/pii/S1078817413001259.

Williams I, Baird M, Schneider M. Comparison between radiographers with
sonography education working in remote Australia and radiologists' inter-
pretation of ultrasound examinations. ] Med Radiat Sci 2022;69(3):293—8
[Internet]. Available from: https://onlinelibrary.wiley.com/doi/10.1002/jmrs.
576.

Dawkins A, Nelson LW, Gulati V, Stepp A, Chapelin F, Khurana A. Interobserver
agreement between primary sonographers and secondary overreaders for
screening and surveillance liver ultrasounds using ultrasound liver imaging
reporting and data system. Ultrasound Q 2022;38(2):116—23 [Internet].
Available from: https://journals.lww.com/10.1097/RUQ.0000000000000566.
Lawton CB, Moharem-Elgamal S, Dastidar AG, Luis Rodrigues JC, Biglino G,
Bucciarelli-Ducci C. A pilot image interpretation teaching intervention to
improve competence and confidence of radiographers to detect left ventricular
thrombus in routine cardiac MRI scans. Radiography 2021;27(2):527—32
[Internet]. Available from: https://linkinghub.elsevier.com/retrieve/pii/
S$1078817420302376.

Lockwood P, Dolbear G. Image interpretation by radiographers in brain, spine
and knee MRI examinations: findings from an accredited postgraduate module.
Radiography 2018;24(4):370—5 [Internet]. Available from: https://linkinghub.
elsevier.com/retrieve/pii/S1078817418300750.

Lockwood P, Dolbear G. Nuclear medicine image interpretation by radiogra-
phers: findings of an accredited postgraduate module. Radiography 2019;25(2):
114—20 [Internet]. Available from: https://linkinghub.elsevier.com/retrieve/
pii/S1078817418301755.

Stevens BJ, Thompson ]D. The value of preliminary clinical evaluation for de-
cision making in injuries of the hand and wrist. Int Emerg Nurs [Internet]
2020;48:100775. Available from: https://linkinghub.elsevier.com/retrieve/pii/
$1755599X19300515.

Harcus JW, Stevens BJ. Radiographer abnormality flagging systems in the UK —
a preliminary updated assessment of practice. Radiography 2023;29(1):234—9
[Internet]. Available from: https://linkinghub.elsevier.com/retrieve/pii/
S1078817422002085.

Lidgett T, Pittock L, Piper K, Woznitza N. A pilot study to assess radiographer
preliminary clinical evaluation (PCE) introduced for emergency department
adult appendicular X-ray examinations: comparison of trained and untrained
radiographers. Radiography 2023;29(2):307—12 [Internet]. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S1078817423000032.

Snaith B, Hardy M, Lewis EF. Radiographer reporting in the UK: a longitudinal
analysis. Radiography 2015;21(2):119—23 [Internet]. Available from: https://
linkinghub.elsevier.com/retrieve/pii/S1078817414001382.

1482

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Radiography 30 (2024) 1474—1482

Roe G, Harris KM, Lambie H, Tolan DJM. Radiographer workforce role expan-
sion to improve patient safety related to nasogastric tube placement for
feeding in adults. Clin Radiol 2017;72(6):518.e1—7 [Internet]. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S0009926017300120.

Abuzaid MM, Elshami W, Kadhom M, McConnell J, Mc Fadden S. The changing
concept of radiographer's role in UAE: an analysis of radiologists’ opinions and
acceptance. Radiography 2022;28(4):1042—9 [Internet]. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S1078817422001043.

Howard ML. An exploratory study of radiographer's perceptions of radiogra-
pher commenting on musculo-skeletal trauma images in rural community
based hospitals. Radiography 2013;19(2):137—41 [Internet]. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S1078817412001071.

Lata K, Keshwan R, Bramble M, Hughes C. Accuracy of radiographers in Fiji in
interpreting adult chest X-ray images. ] Med Imag Radiat Sci 2022;53(1):
93—-101 [Internet]. Available from: https://linkinghub.elsevier.com/retrieve/
pii/S1939865421003027.

Alexander-Bates I, Neep MJ, Davis B, Starkey D. An analysis of radiographer
preliminary image evaluation — a focus on common false negatives. | Med
Radiat Sci 2021;68(3):237—44 [Internet]. Available from: https://onlinelibrary.
wiley.com/doi/10.1002/jmrs.466.

Brown C, Neep M]J, Pozzias E, McPhail SM. Reducing risk in the emergency
department: a 12-month prospective longitudinal study of radiographer pre-
liminary image evaluations. ] Med Radiat Sci 2019;66(3):154—62 [Internet].
Available from: https://onlinelibrary.wiley.com/doi/10.1002/jmrs.341.

Hazell L, Motto ], Chipeya L. The influence of image interpretation training on
the accuracy of abnormality detection and written comments on musculo-
skeletal radiographs by South African radiographers. ] Med Imag Radiat Sci
2015;46(3):302—8 [Internet]. Available from: https://linkinghub.elsevier.com/
retrieve/pii/S1939865415001447.

Ofori-Manteaw BB, Dzidzornu E. Accuracy of appendicular radiographic image
interpretation by radiographers and junior doctors in Ghana: can this be
improved by training? Radiography 2019;25(3):255—9 [Internet]. Available
from: https://linkinghub.elsevier.com/retrieve/pii/S1078817418302025.
Budhu R, Nkosi BP, Khoza TE. Radiologists' perceptions of knowledge and
training required by radiographers in the interpretation of radiographic im-
ages: an explorative study in KwaZulu-Natal province, South Africa. ] Med Imag
Radiat Sci 2023;54(3):457—64 [Internet]. Available from: https://linkinghub.
elsevier.com/retrieve/pii/S1939865423001650.

Stevens BJ, Thompson ]JD. The impact of focused training on abnormality
detection and provision of accurate preliminary clinical evaluation in newly
qualified radiographers. Radiography 2018;24(1):47—51 [Internet]. Available
from: https://linkinghub.elsevier.com/retrieve/pii/S1078817417301359.

Tay YX, Wright C. Image interpretation: experiences from a Singapore in-house
education program. Radiography 2018;24(3):e69—73 [Internet]. Available
from: https://linkinghub.elsevier.com/retrieve/pii/S1078817418300488.
Pearce B, Turnbull R, Mandarano G. Radiographer comment on extremity
trauma imaging in Australia: educational intervention improves diagnostic
accuracy. Radiol Technol 2019;90(6):611—21 [Internet]. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/31270261.

Verrier W, Pittock LJ, Bodoceanu M, Piper K. Accuracy of radiographer pre-
liminary clinical evaluation of skeletal trauma radiographs, in clinical practice
at a district general hospital. Radiography 2022;28(2):312—8 [Internet]. Avail-
able from: https://linkinghub.elsevier.com/retrieve/pii/S1078817421002091.
Klobasa I, Denham G, Baird M, Sim ], Petrie D, Roebuck D], et al. Real-time x-ray
abnormality alerts for emergency departments using a radiographer comment
model - a multisite pilot study. Radiography 2024;30(1):52—60 [Internet].
Available from: https://linkinghub.elsevier.com/retrieve/pii/
S1078817423001840.

Rowe S, O'Riordan P, Woznitza N. Greater than the sum of the parts: impact of
radiographer clinical image interpretation. ] Med Radiat Sci 2019;66(3):149—51
[Internet]. Available from: https://onlinelibrary.wiley.com/doi/10.1002/jmrs.
342.

Kuo RYL, Harrison C, Curran T, Jones B, Freethy A, Cussons D, et al. Artificial
intelligence in fracture detection: a systematic review and meta-analysis.
Radiology 2022;304:50—62. https://doi.org/10.1148/radiol.211785 [Internet].
Akudjedu TN, Torre S, Khine R, Katsifarakis D, Newman D, Malamateniou C.
Knowledge, perceptions, and expectations of artificial intelligence in radiog-
raphy practice: a global radiography workforce study. ] Med Imag Radiat Sci
2023;54(3):104—16. https://doi.org/10.1016/j.jmir.2022.11.016 [Internet].

Al Mohammad B, Aldaradkeh A, Gharaibeh M, Reed W. Assessing radiologists’
and radiographers' perceptions on artificial intelligence integration: opportu-
nities and challenges. Br J Radiol 2024;97:763—9. https://doi.org/10.1093/bjr/
tqae022 [Internet].

Pedersen MRV, Kusk MW, Lysdahlgaard S, Mork-Knudsen H, Malamenteniou C,
Jensen J. A Nordic survey on artificial intelligence in the radiography profession
— is the profession ready for a culture change? Radiography 2024;30:1106—15.
https://doi.org/10.1016/j.radi.2024.04.020.


https://linkinghub.elsevier.com/retrieve/pii/S1078817421000651
https://linkinghub.elsevier.com/retrieve/pii/S1078817421000651
https://linkinghub.elsevier.com/retrieve/pii/S107881741500005X
https://linkinghub.elsevier.com/retrieve/pii/S1078817422000992
https://linkinghub.elsevier.com/retrieve/pii/S1078817422000992
https://linkinghub.elsevier.com/retrieve/pii/S1078817421000493
https://linkinghub.elsevier.com/retrieve/pii/S1078817421000493
https://linkinghub.elsevier.com/retrieve/pii/S1078817416000432
https://linkinghub.elsevier.com/retrieve/pii/S1078817416000432
https://onlinelibrary.wiley.com/doi/10.1002/jmrs.59
https://onlinelibrary.wiley.com/doi/10.1002/jmrs.59
https://linkinghub.elsevier.com/retrieve/pii/S1078817416000146
http://bmccancer.biomedcentral.com/articles/10.1186/s12885-015-1399-2
http://bmccancer.biomedcentral.com/articles/10.1186/s12885-015-1399-2
https://linkinghub.elsevier.com/retrieve/pii/S1078817413001259
https://linkinghub.elsevier.com/retrieve/pii/S1078817413001259
https://onlinelibrary.wiley.com/doi/10.1002/jmrs.576
https://onlinelibrary.wiley.com/doi/10.1002/jmrs.576
https://journals.lww.com/10.1097/RUQ.0000000000000566
https://linkinghub.elsevier.com/retrieve/pii/S1078817420302376
https://linkinghub.elsevier.com/retrieve/pii/S1078817420302376
https://linkinghub.elsevier.com/retrieve/pii/S1078817418300750
https://linkinghub.elsevier.com/retrieve/pii/S1078817418300750
https://linkinghub.elsevier.com/retrieve/pii/S1078817418301755
https://linkinghub.elsevier.com/retrieve/pii/S1078817418301755
https://linkinghub.elsevier.com/retrieve/pii/S1755599X19300515
https://linkinghub.elsevier.com/retrieve/pii/S1755599X19300515
https://linkinghub.elsevier.com/retrieve/pii/S1078817422002085
https://linkinghub.elsevier.com/retrieve/pii/S1078817422002085
https://linkinghub.elsevier.com/retrieve/pii/S1078817423000032
https://linkinghub.elsevier.com/retrieve/pii/S1078817414001382
https://linkinghub.elsevier.com/retrieve/pii/S1078817414001382
https://linkinghub.elsevier.com/retrieve/pii/S0009926017300120
https://linkinghub.elsevier.com/retrieve/pii/S1078817422001043
https://linkinghub.elsevier.com/retrieve/pii/S1078817412001071
https://linkinghub.elsevier.com/retrieve/pii/S1939865421003027
https://linkinghub.elsevier.com/retrieve/pii/S1939865421003027
https://onlinelibrary.wiley.com/doi/10.1002/jmrs.466
https://onlinelibrary.wiley.com/doi/10.1002/jmrs.466
https://onlinelibrary.wiley.com/doi/10.1002/jmrs.341
https://linkinghub.elsevier.com/retrieve/pii/S1939865415001447
https://linkinghub.elsevier.com/retrieve/pii/S1939865415001447
https://linkinghub.elsevier.com/retrieve/pii/S1078817418302025
https://linkinghub.elsevier.com/retrieve/pii/S1939865423001650
https://linkinghub.elsevier.com/retrieve/pii/S1939865423001650
https://linkinghub.elsevier.com/retrieve/pii/S1078817417301359
https://linkinghub.elsevier.com/retrieve/pii/S1078817418300488
http://www.ncbi.nlm.nih.gov/pubmed/31270261
http://www.ncbi.nlm.nih.gov/pubmed/31270261
https://linkinghub.elsevier.com/retrieve/pii/S1078817421002091
https://linkinghub.elsevier.com/retrieve/pii/S1078817423001840
https://linkinghub.elsevier.com/retrieve/pii/S1078817423001840
https://onlinelibrary.wiley.com/doi/10.1002/jmrs.342
https://onlinelibrary.wiley.com/doi/10.1002/jmrs.342
https://doi.org/10.1148/radiol.211785
https://doi.org/10.1016/j.jmir.2022.11.016
https://doi.org/10.1093/bjr/tqae022
https://doi.org/10.1093/bjr/tqae022
https://doi.org/10.1016/j.radi.2024.04.020

	Preliminary clinical evaluation: Where are we? An international scoping review
	Introduction
	Methods
	Protocol
	Sources of information
	Eligibility criteria
	Study selection & extraction

	Results
	Study selection
	Demographics
	Study focus and methodology
	Adequate accuracy and education
	Positive impact
	Barriers
	Quality mechanisms in PCE implementation

	Discussion
	Scope of practice
	Impact of PCE
	Justification and drivers
	Barriers to PCE implementation and participation
	Role of AI and technology

	Limitations
	Conclusion
	Declaration of Generative AI and AI-assisted technologies in the writing process
	Conflict of interest statement
	Appendix A. Supplementary data
	References


