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Abstract
Introduction
Acute abdominal pain accounts for a significant proportion of emergency department (ED) presentations,
and abdominal radiographs or X-rays (AXR) remain among the most frequently performed investigations for
this presentation. Although radiographs carry a lower radiation dose than computed tomography (CT), this
is offset by comparatively poor diagnostic yield, and CT has been shown to improve diagnostic accuracy and
clinical outcomes in acute abdominal pain. The Royal College of Radiologists (RCR) iRefer guidelines define
appropriate indications for abdominal radiographs to maximise its clinical utility and are endorsed for use in
Australia by the Royal Australian and New Zealand College of Radiologists. This study aimed to assess
whether abdominal radiograph requests at an Australian tertiary ED met RCR iRefer indications and whether
radiograph findings informed management or led to further imaging within the same presentation.

Methods
This retrospective study reviewed all abdominal radiographs performed at the Royal Brisbane and Women's
Hospital ED between 1 January and 30 June 2025, identified via the Radiology Information System. Adult
patients (≥18 years) imaged for acute abdominal pain were included; those imaged to monitor known
pathology were excluded. Request-form indications were compared against RCR iRefer guidelines. Clinical
notes were reviewed to determine whether radiograph findings directly informed management or whether
further imaging was required.

Results
Of 191 radiographs identified, 162 met inclusion criteria. The mean age was 48.3 years (range 18-99), with an
approximately equal sex distribution. Overall, 85.18% (n=138) of requests were iRefer-compliant, with non-
compliance (14.82%, n=24) largely attributable to inpatient-initiated and device-position check requests.
The leading indications were exclusion of constipation (37.03%) and suspected bowel obstruction or volvulus
(29.6%). No acute pathology was identified in 45.06% (n=73) of studies. Constipation and faecal loading were
seen in 36.41% (n=59) of studies and bowel obstruction in 7.4% (n=12). Radiograph findings directly
informed management in 75.9% (n=123) of cases (79 discharged, 44 admitted). Further imaging was required
in 24.10% (n=39): 34 underwent CT, four underwent ultrasound, and one obtained both modalities. This
further imaging identified a positive finding in 26 patients (66.6%), while 13 (33.3%) had no defined
aetiology. Notably, clinically significant pathologies, including bowel obstruction, new inflammatory bowel
disease, and previously undetected foreign bodies, were identified on further imaging in a subset of patients
despite an initially negative or non-specific radiograph.

Conclusion
Abdominal radiography in this centre was largely compliant with the iRefer guidelines, but diagnostic yield
was limited, and a meaningful proportion of patients required subsequent cross-sectional imaging, some of
which revealed pathology not apparent on the initial radiographs. These findings support closer adherence
to core iRefer indications and consideration of more selective first-line abdominal radiograph use, with
earlier consideration of CT in patients with a high pre-test probability of significant pathology.

Categories: Radiology, Emergency Medicine, Quality Improvement
Keywords: abdomen, abdominal radiography, compliance, computed tomography, emergency department

Introduction
Acute abdominal pain accounts for 5-10% of emergency department (ED) presentations, and rapid, accurate
diagnosis is essential to guide immediate management and support optimal patient outcomes
[1]. Abdominal X-rays (AXR) or radiographs remain among the most frequently performed radiological
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investigations for this presentation. Originally used to identify foreign bodies and bony injuries, their role
has since expanded to include the diagnosis of renal calculi, intestinal obstruction, volvulus, colitis, and free
intraperitoneal air indicating perforation [2].

More recently, however, the diagnostic utility of AXR has come under scrutiny. While its radiation dose of
0.7 millisieverts (mSv) is lower than that of an abdominal computed tomography (CT) scan at 10 mSv, this
advantage is increasingly offset by growing evidence of its comparatively poor diagnostic yield [3]. By
contrast, abdominal CT scans have been shown to improve diagnostic accuracy, reduce length of hospital
stay, and lower mortality in patients presenting with acute abdominal pain [4].

Given this combination of limited diagnostic yield and the frequent need for subsequent CT imaging, the
Royal College of Radiologists (RCR) developed the iRefer guidelines to define appropriate indications for
AXR and maximise its clinical utility. Australia does not currently maintain an independent set of guidelines
for abdominal radiograph use. Instead, the Royal Australian and New Zealand College of Radiologists
(RANZCR) has endorsed the adoption of the RCR guidelines and continues to oversee their ongoing
alignment with current, evidence-based practice [5].

While a small number of Australian studies have been performed in this area, published data on AXR
appropriateness and downstream imaging in the Australian emergency setting remain limited [6].

The primary aim of this study was to review abdominal radiographs ordered from the Royal Brisbane and
Women’s Hospital (RBWH) ED over a six-month period to identify the indications for imaging and assess
their appropriateness against the RCR iRefer guidelines. The secondary aim was to determine whether
radiograph findings were documented as informing patient management and whether further imaging was
required within the same presentation.

Materials And Methods
This retrospective study reviewed all abdominal radiographs performed at the RBWH ED between 1st
January and 30th June 2025, identified through the Radiology Information System (RIS) Karisma.

Adult patients (≥18 years) who underwent an abdominal radiograph for an ED presentation of acute
abdominal pain were included. Patients under 18 years of age and those imaged to monitor known pathology
(e.g., renal calculi) were excluded.

Electronic request forms were reviewed to identify the documented indication for each radiograph, which
were then compared against the RCR iRefer guidelines to assess the appropriateness of each request
[5]. Request indications were assessed by a single reviewer, with no independent second review.

Clinical notes from the corresponding presentation were reviewed via the Emergency Department
Information System (EDIS) to determine whether radiograph findings directly informed patient
management and whether further imaging, most commonly CT, was required within the same
presentation. Three outcomes were assessed separately: appropriateness (concordance of the documented
request indication with iRefer guidelines); diagnostic yield (whether the radiograph showed an acute
abnormality); and impact on management or patient disposition. A radiograph was considered to have
directly informed management if its result contributed to the decision to admit or discharge without further
investigations. This was determined retrospectively from clinical documentation, not against a predefined
utility measure. Where CT was performed, we further assessed whether this was undertaken to confirm a
suspected finding on the radiograph or to investigate persistent symptoms in the absence of a radiographic
explanation.

Results
Of 191 abdominal radiographs identified, 162 met inclusion criteria for the study. Participant age ranged
from 18 to 99 years (mean 48.3 years), with an approximately equal sex distribution (51% male, 49% female).
Overall, 85.18% (n=138) of requests were compliant with iRefer guidelines (Table 1).
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No. Indication

1 Clinical suspicion of obstruction

2 Acute exacerbation of inflammatory bowel disease

3 Palpable mass (specific circumstances)

4 Constipation (specific circumstances)

5 Acute and chronic pancreatitis (specific circumstances)

6 Sharp/poisonous foreign body

7 Smooth and small foreign body (e.g., coin, battery) (specific circumstances)

8 Blunt or stab abdominal injury (specific circumstances)

TABLE 1: Key indications for plain abdominal imaging from Royal College of Radiologists iRefer
guidelines

The remaining 14.82% (n=24) were non-compliant, primarily reflecting requests initiated by inpatient teams
or for device-position checks. The most common indications were exclusion of constipation (37.03%) and
suspected bowel obstruction or volvulus (29.6%). Foreign body exclusion or localisation accounted for 8.02%
(n=13) of requests, with patients suspected of having swallowed foreign bodies obtaining a chest radiograph
in addition. A further 11.11% (n=18) were requested to assess for toxic megacolon in the context of an
inflammatory bowel disease exacerbation, and 9.25% (n=15) were performed to confirm device position,
including percutaneous endoscopic gastrostomy (PEG) or jejunostomy (PEJ) tubes, Tenckhoff catheters, and
ureteric stents. One radiograph was requested specifically to assess for contrast extravasation from a
ureteric stent in a patient with postoperative pain within 24 hours of insertion (Table 2).

Indication % of requests (n) iRefer compliant

Constipation exclusion 37.03% (60) Yes

Bowel obstruction/volvulus 29.6% (48) Yes

Toxic megacolon (IBD exacerbation) 11.11% (18) Yes

Device-position check 9.25% (15) No

Foreign body exclusion 8.02% (13) Yes

Other (inpatient-initiated request) 4.99% (8) No

Total 100% (162) 85.18% compliant

TABLE 2: Indications for abdominal radiograph requests and compliance with Royal College of
Radiologists iRefer guidelines
IBD: inflammatory bowel disease

A total of 45.06% (n=73) of studies showed no acute pathologies. Radiographic findings were consistent with
constipation or faecal loading in 36.41% (n=59) of cases, all of which were managed conservatively. Bowel
obstructions were identified in 7.4% (n=12) of cases (Figure 1).
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FIGURE 1: Findings on initial abdominal radiographs shown as a
percentage of all radiographs included. Orange bars indicate acute
pathology (bowel obstruction/volvulus, toxic megacolon and colitis),
teal bars indicate other findings, and grey bars indicate no finding or a
non-specific bowel gas pattern.

Radiograph findings directly informed patient management in 75.9% (n=123) of cases, resulting in discharge
with safety-netting advice for 79 patients and inpatient admission for 44. Further imaging was required in
24.10% (n=39) of cases, either to confirm a positive radiographic finding or to investigate persistent
symptoms despite a negative or non-specific study. Of these 39 patients, 34 underwent CT, four underwent
ultrasound, and one obtained both modalities. Further imaging identified a positive finding in 26 patients
(66.6%), while 13 (33.34%) had no clearly defined aetiology for their abdominal pain.

Within this subgroup requiring further imaging, five categories were identified based on the initial
radiograph finding. First, 17 patients (43.58%) underwent further imaging despite a negative radiograph due
to persistent symptoms. While most subsequent studies were negative or showed features of colitis, positive
findings included a bowel obstruction (n=1), new inflammatory bowel disease (n=2), and a previously
undetected foreign body (n=1). Second, nine patients (23.07%) with radiographs suggestive of constipation
underwent further imaging due to disproportionate pain, revealing a closed-loop bowel obstruction (n=1)
and an intra-abdominal collection (n=1), both requiring surgical management. Third, of seven patients
(17.94%) who underwent CT for a radiograph suspicious for bowel obstruction, the diagnosis was confirmed
in four and colitis was identified in the remaining three. Fourth, in two (5.13%) patients imaged further to
localise a foreign body, CT identified a secondary foreign body proximal to the one seen on the initial
radiograph in both cases. Finally, four patients (10.26%) underwent further imaging for non-specific
radiographic findings, such as abnormal bowel gas patterns, none of which had positive findings on the
subsequent CT scans (Figure 2).
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FIGURE 2: Patients requiring further imaging within the same
presentation, grouped by the initial radiograph finding and shown as a
percentage of total patients (n=39).

Discussion
This six-month retrospective study of 162 abdominal radiographs performed in the RBWH ED found that the
large majority of imaging requests (85.18%) were compliant with the RCR iRefer guidelines. Results also
showed that just under half of studies (45.06%) were negative, that AXR findings directly influenced
management in over three-quarters of patients and that approximately one in four patients required further
imaging within the same presentation. These findings are broadly consistent with, but also usefully diverge
from, the existing literature assessing abdominal radiograph use against iRefer criteria and raise several
points relevant to local practice.

Guideline adherence
Our compliance rate of 85.18% sits within the range reported by comparable single-centre studies
internationally. A United Kingdom (UK) based audit from Gateshead reported 88% iRefer compliance, with
intestinal obstruction and perforation as the leading indications, closely resembling our own indication
profile [7]. A larger Welsh study with a sample size of 242 participants reported 89.67% compliance to
guidelines, with intestinal obstruction again being the predominant indication, and a Scottish tertiary
hospital found a compliance rate of 92.9%, with the leading indications being bowel perforation/obstruction,
renal colic, foreign body and constipation [1,8].

Non-compliant requests in our cohort were largely attributable to inpatient team-initiated requests and
device-positioning checks. These indications fall outside the core iRefer criteria but nonetheless represent
widely used, low-risk clinical practice for confirming device placement in the emergency and inpatient
settings. This suggests that a proportion of our ‘non-compliant’ studies reflect a limitation of applying an
emergency-focused guideline to a mixed cohort of both emergency and referred inpatients. Future local
audit cycles may benefit from separately categorising device checks and inpatient-initiated requests, rather
than scoring them against the iRefer guidelines designed for de novo emergency presentations of abdominal
pain.

In circumstances where genuine stray from guideline adherence does occur, literature shows that targeted
intervention has proven effective. A UK-based quality improvement initiative reduced inappropriate AXR
requests in a surgical admission unit from 69% to 11% through locally agreed-upon guidelines, education,
posters, and changes to the electronic request form [9]. Similarly, a London district general hospital audit
found that clinician education and poster-based guideline dissemination increased iRefer-compliant
requesting and the subsequent diagnostic yield [10].

Diagnostic yield and clinical utility
Nearly half of the radiographs in our cohort (45.06%) showed no positive findings, and where positive
findings were present, they were dominated by constipation/faecal loading (36.41%) rather than by more
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clinically urgent pathology such as bowel obstructions [11]. This pattern is consistent with a substantial body
of literature documenting the limited diagnostic yield of radiographs in acute abdominal pain.

Studies on diagnostic accuracy directly comparing AXR with CT imaging have consistently found a markedly
lower sensitivity in abdominal radiographs. One prospective comparison evaluates diagnostic accuracy
between the modalities and found a sensitivity of 46% for radiographs and 75% for CT imaging, both with
similar specificity of 87%. A systematic review of comparable studies found AXR sensitivity as low as 30%,
against CT sensitivity of up to 96% [12]. A diagnostic accuracy study from the Netherlands similarly
demonstrated that CT-based strategies outperformed isolated radiograph-based pathways in identifying
emergent abdominal pathologies, and that a conditional strategy of CT imaging only after a negative
ultrasonography study achieved the best balance of sensitivity and minimising radiation exposure [13].

It is also important to note that the interpretation of faecal loading on AXR has itself been shown to carry
considerable inter-observer variability and poor correlation with colonic transit time, another factor putting
into question the reliability of this finding as a basis for clinical decision-making [14].

Impact on management and subsequent imaging
AXR findings were reported as directly affecting disposition (discharge with safety-netting or admission) in
75.9% of our cohort. This figure should be interpreted cautiously, as it reflects a documented association
between radiograph result and patient disposition rather than a measure of diagnostic utility.

The requirement for further imaging in 24.10% of our cohort is consistent with comparable studies such as
that by Salman et al., which have reported rates of subsequent imaging around 29% to obtain a definitive
diagnosis [7]. This reflects the well-recognised issue that abdominal radiographs frequently require
confirmatory or additional cross-sectional imaging, given its established low diagnostic yield, which causes
a subsequent downstream imaging burden in the emergency setting. It is important to note that a
meaningful minority of patients in our study that obtained further imaging despite negative radiographs
were found to have clinically significant pathologies, including bowel obstructions, new inflammatory bowel
disease and, in two cases, a secondary foreign body not visualised on the original film. This is consistent
with the broader evidence base indicating that AXR carries a clinically important false-negative rate and
reiterates that a normal or indeterminate AXR should not be used to exclude significant pathology in a
patient with persisting symptoms [12].

Radiation and resource implications
Two-step imaging pathways involving both abdominal radiographs and CT imaging carry cumulative
radiation, departmental resource utilisation, and clinician time costs [15]. Given that a substantial
proportion of our cohort proceeded to CT due to ongoing clinical concerns, and that further imaging
identified a positive finding in two-thirds of these selected patients, our data raise the possibility that more
selective first-line radiograph use may be appropriate where pre-test probability of CT-detectable pathology
is high.

Limitations
This study has limitations secondary to its retrospective, single-centre design with a limited sample size.
iRefer compliance was determined by reviewing documentation from request forms, which may not fully
capture the requesting clinician's reasoning and is subject to documentation bias. Request indications and
clinical records were reviewed by a single reviewer without independent verification, which may introduce
observer bias. Imaging findings and their impact on management were also determined by retrospective
chart review rather than a prospective clinician-reported outcome, which makes it challenging to determine
the definitive causal contribution to the management decision. Additionally, the impact on management
was inferred from the absence of further imaging and the recorded disposition and therefore includes
negative radiographs that supported discharge, which may overestimate the clinical utility of abdominal
radiography.

Conclusions
This retrospective study found that abdominal radiography in our centre was largely compliant with the RCR
iRefer guidelines. However, diagnostic yield was limited, with almost half of studies showing no acute
pathology and nearly a quarter of patients requiring further imaging within the same
presentation. Returning to our opening question, abdominal radiography was neither uniformly reassuring
nor redundant. In most patients, no further imaging was required, although our study cannot show that the
radiograph itself provided the reassurance. Among those who underwent further imaging, the second test
often added nothing the radiograph had not already shown and so duplicated its information, but in a
substantial minority, it identified new, clinically significant pathology. Consistent with international
evidence, this study demonstrates that while abdominal radiograph findings directly informed management
in the majority of cases, a high rate of negative or non-specific results created a downstream requirement for
subsequent imaging, in some cases resulting in delayed identification of significant pathology. These
findings support continued local education around iRefer indications, particularly clarifying expectations for
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inpatient-initiated and device-positioning check requests.

Additionally, consideration of more direct escalation to CT imaging in patients with a high pre-test
probability of significant pathology could significantly reduce cumulative radiation exposure and diagnostic
delay. Future research incorporating prospective clinician-reported outcomes and multi-centre data would
help clarify the true impact of abdominal radiography on ED management pathways and confirm whether
these findings can be generalised beyond a single tertiary centre.
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