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Abstract: Background: Non-traumatic acute abdomen is a common emergency
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Accepted': 05.11.2026 assessment alone may not reliably identify the underlying pathology, making
Published: 09.11.2026 imaging essential. Aim: To evaluate the utilisation of ultrasonography (USG) and
computed tomography (CT) in the assessment of non-traumatic acute abdomen
among adults and compare their diagnostic accuracy and contribution to
management. Methods: This prospective observational study included 90 adult
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Quick Response Code patients presenting with non-traumatic acute abdomen. Clinical findings and
™ admission diagnoses were recorded. All patients underwent USG and CT
evaluation, and imaging findings were compared with the final diagnosis and, where

available, operative findings. Diagnostic accuracy and changes in management
following imaging were assessed. Results: The mean age of participants was 42.1

:I:gl + 14.2 years, and 62.2% were male. Acute appendicitis was the most common final
diagnosis (25.6%), followed by intestinal obstruction and ureteric colic/urolithiasis
(13.3% each). The admission clinical diagnosis was correct in 54.4% of cases.
Overall diagnostic accuracy was 85.6% for USG and 95.6% for CT; the difference
was not statistically significant (p=0.052). Among patients with operative findings,
diagnostic concordance was 87.0% for USG and 96.3% for CT. USG was sufficient
to guide management in 62.2% of patients, whereas CT altered the management
plan in 37.8% and helped avert potentially unnecessary surgery in 11.1%. USG
findings were equivocal in 10.0% of cases, while CT findings were indeterminate
in 4.4% in the present study. Conclusion: USG is a useful initial investigation for
adult patients with non-traumatic acute abdomen, while CT provides additional
diagnostic clarity and influences management when further evaluation is required.
A selective, sequential imaging approach may support appropriate clinical decision-
making.
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associated clinical conditions. In a large retrospective
INTRODUCTION study involving 5,340 patients, Cervellin et al., reported
that non-specific abdominal pain and renal colic
constituted the predominant causes of acute abdominal
presentations.[1] In an Indian tertiary care setting,
Thakur and Kumar reported that acute abdominal pain
accounted for 14.2% of emergency hospital admissions,
with acute appendicitis being the leading surgical
cause.[2] Similarly, Kumar ef al., identified peptic ulcer
disease, acute appendicitis and intestinal obstruction

Non-traumatic acute abdomen is one of the
most common and clinically challenging presentations
encountered in emergency departments. It encompasses
a wide spectrum of intra-abdominal disorders, ranging
from self-limiting conditions to life-threatening
emergencies requiring urgent surgical intervention.
Acute abdominal pain accounts for approximately 7—
10% of emergency department visits, and its underlying
causes vary considerably according to age, sex and
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among the common causes of non-traumatic acute
abdomen in their prospective study of 200 patients.[3]

The diagnosis of acute abdomen remains
challenging  because  different intra-abdominal
conditions frequently present with overlapping clinical
symptoms and physical findings. Clinical examination
alone may not reliably establish the underlying
pathology, particularly in patients with atypical
presentations. Salem et al., reported that the admission
clinical diagnosis was correct in only 47% of patients
evaluated for acute abdomen, highlighting the
importance of diagnostic imaging in clinical decision-
making.[4] Similarly, Ng et al, demonstrated the
additional diagnostic value of early abdominopelvic
computed tomography in patients presenting with acute
abdominal pain of uncertain aetiology.[5]

Ultrasonography (USQG) is widely used as the
initial imaging modality because of its non-invasive
nature, absence of ionising radiation, relatively low cost
and widespread availability. It provides real-time
assessment of abdominal organs and is particularly
useful in evaluating hepatobiliary disorders, urinary tract
abnormalities, appendicitis and intestinal pathology.
Agrawal and Yadav demonstrated the diagnostic
usefulness of ultrasonography in various acute
abdominal conditions, supporting its role as an important
first-line investigation.[6] However, its diagnostic
performance may be affected by operator dependency,
obesity, overlying bowel gas and difficulty in evaluating
certain retroperitoneal and deep intra-abdominal
structures.

Computed tomography (CT), particularly
multidetector computed tomography (MDCT), provides
detailed cross-sectional anatomical evaluation and
facilitates identification of complex intra-abdominal
pathologies. It is particularly valuable in diagnosing
intestinal obstruction, hollow viscus perforation, acute
pancreatitis, mesenteric ischaemia and alternative causes
of abdominal pain. Laméris et al, demonstrated
significantly higher sensitivity of CT compared with
ultrasonography for detecting urgent conditions in
patients with acute abdominal pain.[7] Van Randen et
al., also reported superior diagnostic performance of CT
for several common causes of acute abdominal pain,
including appendicitis and diverticulitis.[8] Chaurasia
and Kumar highlighted the additional diagnostic
contribution of CT in patients with negative, equivocal
or inconclusive ultrasonographic findings.[9]

Despite its diagnostic advantages, CT utilisation
requires consideration of ionising radiation exposure,

contrast-related risks, cost and availability. Rud et al., in
their Cochrane systematic review, demonstrated high
sensitivity and specificity of CT for diagnosing acute
appendicitis in adults.[10] Furthermore, Hajibandeh et
al., reported that routine CT did not demonstrate a
statistically significant advantage over selective CT in
improving diagnostic accuracy or mortality among adults
with non-traumatic acute abdominal pain.[11]

Therefore, the appropriate utilisation of USG
and CT requires consideration of their complementary
diagnostic capabilities rather than relying exclusively on
either modality. Evaluating their diagnostic accuracy,
correlation with final diagnoses and contribution to
management decisions is essential for developing an
effective imaging strategy. The present prospective
observational study was undertaken to assess the
utilisation of computed tomography and ultrasonography
in evaluating non-traumatic acute abdomen among
adults, with particular emphasis on their clinical utility in
guiding surgical and conservative management.

METHODOLOGY

The present study was conducted as a
prospective observational study employing a cross-
sectional analytical framework at the Department of
Radiodiagnosis, in collaboration with the Department of
General Surgery, at a tertiary care centre over a period of
18 months. Adult patients aged 18 years and above
presenting with non-traumatic acute abdominal pain and
willing to provide informed consent were enrolled.
Patients with traumatic acute abdomen, pregnancy, age
below 18 years, refusal of consent, iodinated contrast
allergy or serum creatinine above 1.5 mg/dL were
excluded. A sample size of 90 was calculated using
Cochran's formula, and systematic random sampling was
employed by enrolling every fifth eligible patient.
Demographic details, clinical history, examination
findings, laboratory parameters and provisional clinical
diagnoses were recorded using a structured case record
form. All enrolled patients underwent transabdominal
ultrasonography using a GE Voluson P8 system,
followed by multidetector computed tomography using a
Siemens SOMATOM Definition Edge 128-slice
scanner. Final diagnoses were established using
operative findings, histopathological examination where
available, and clinical follow-up. Data were analysed
using IBM SPSS Statistics version 26.0. Appropriate
descriptive and inferential statistical tests were applied,
and a p-value below 0.05 was considered statistically
significant.[12]
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RESULT

Table 1: Baseline demographic and clinical profile of patients with non-traumatic acute abdomen
Characteristic n (%)
Age (years)
18-30 20 (22.2)
31-45 31(34.4)
46-60 32 (35.6)
>60 7(7.8)
Mean = SD (range) 42.1 +14.2 (18-80)
Sex
Male 56 (62.2)
Female 34 (37.8)
Male : Female ratio 1.65:1
Duration of symptoms at presentation (hours)
<24 23 (25.6)
25-48 40 (44.4)
49-72 19 (21.1)
>72 8 (8.9)
Mean + SD 40.6 £ 20.6
Median (IQR) 38 (24-52)
Presenting features
Abdominal pain 89 (98.9)
Vomiting 32 (35.6)
Fever 21 (23.3)
Leucocytosis (TLC >11,000 cells/mm?) 64 (71.1)
Comorbidities
Any comorbidity 18 (20.0)
Obesity 9 (10.0)
Diabetes mellitus 8 (8.9)
Hypertension 3(33.3)
Ischaemic heart disease 0 (0.0)
No comorbidity 72 (80.0)

Table 2: Spectrum of final diagnoses, sex distribution and accuracy of the admission clinical diagnosis

Final diagnosis n (%) Male | Female | Clinical diagnosis correct, n/N (%)
Acute appendicitis 23 (25.6) | 16 7 10/23 (43.5)
Intestinal obstruction 12 (13.3) | 8 4 3/12 (25.0)
Ureteric colic / urolithiasis | 12 (13.3) | 10 2 6/12 (50.0)
Hollow viscus perforation | 11 (12.2) | 11 0 7/11 (63.6)
Acute cholecystitis 10(11.1) [ 2 8 7/10 (70.0)
Acute pancreatitis 10 (11.1) | 4 6 9/10 (90.0)
Mesenteric ischaemia 3(33.3) 3 0 2/3 (66.7)
Acute diverticulitis 2(2.2) 0 2 2/2 (100.0)
Others* 7(7.8) 2 5 3/7 (42.9)
Total 90 (100) | 56 34 49/90 (54.4)

Table 3: Diagnostic performance of ultrasonography (USG) versus computed tomography (CT)

Panel A. Overall diagnostic performance

Parameter USG CT p value
Correct diagnosis, n (%) 77 (85.6) | 86(95.6) | 0.052%
95% CI for accuracy 78.3-92.8 | 91.3-99.8

Equivocal (USG) / indeterminate (CT), n (%)

9(10.0) | 44.4)

Incorrect diagnosis, n (%)

4(44)  [0(0.0)

Concordance with operative findings (n = 54), n (%)

47 (87.0) | 52(96.3) | 0.182F
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Panel B. Condition-specific dia

nostic performance (%)

Final diagnosis (n) | USG USG USG USG USG CT CT CT CT CT
Sens Spec PPV NPV Ace Sens Spec PPV NPV Acc

Acute appendicitis 87.0 100 100 95.7 96.7 100 100 100 100 100

(23)

Intestinal 91.7 100 100 98.7 98.9 91.7 100 100 98.7 98.9

obstruction (12)

Hollow viscus 90.9 98.7 90.9 98.7 97.8 90.9 100 100 98.8 98.9

perforation (11)

Acute cholecystitis 80.0 100 100 97.6 97.8 90.0 100 100 98.8 98.9

10

Acute pancreatitis 90.0 97.5 81.8 98.7 96.7 100 100 100 100 100

10)

Ureteric colic / 100 98.7 92.3 98.9 100 100 100 100 100

urolithiasis (12)

Table 4: Clinical utility of USG and CT in guiding management of non-traumatic acute abdomen
Panel A. Ability of each modality to predict the final management pathway

Parameter USG CT

Final management: surgical / conservative, n (%) 54 (60.0) / 36 (40.0) | 54 (60.0) / 36 (40.0)
Unable to guide management (further imaging advised), n (%) | 13 (14.4) 0(0.0)

Correctly predicted final management, n (%) 55/77 (71.4)% 66/90 (73.3)
Suggested surgery that was performed, n (%) 36/47 (76.6) 40/50 (80.0)
Suggested conservative care that was sufficient, n (%) 19/30 (63.3) 26/40 (65.0)
Cohen's k with final management 0.399 0.455

Panel B. Impact of CT on management relative to USG, by final diagnosis

Final diagnosis (n) CT changed management, n (%) | Unnecessary surgery averted by CT, n (%)
Acute appendicitis (23) 6 (26.1) 2 (8.7
Intestinal obstruction (12) 5417 3(25.0)
Ureteric colic / urolithiasis (12) | 5 (41.7) 4(33.3)
Hollow viscus perforation (11) | 4 (36.4) 0(0.0)
Acute cholecystitis (10) 3(30.0) 0(0.0)
Acute pancreatitis (10) 4 (40.0) 1(10.0)
Mesenteric ischaemia (3) 3 (100.0) 0(0.0)
Acute diverticulitis (2) 0(0.0) 0(0.0)
Others (7) 4 (57.1) 0(0.0)
Total (90) 34 (37.8) 10 (11.1)
Panel C. Nature of CT-induced management change and adequacy of USG
Parameter n (%)
Type of change (n = 34)
Surgical — medical/conservative 8 (23.5)
Medical/conservative — surgical 8 (23.5)
Conservative/unknown — surgical 7 (20.6)
New diagnosis identified, management clarified | 6 (17.6)
Change in surgical approach 5(14.7)
Adequacy of USG (n =90)
USG sufficient, CT confirmatory only 56 (62.2;95% CI 52.2-72.2)
CT indispensable 34 (37.8; 95% CI 27.8-47.8)

A total of 90 patients presenting with non-
traumatic acute abdomen were included in the study. The
mean age of the participants was 42.1 + 14.2 years, with
an age range of 18-80 years. The majority of patients
belonged to the 4660 years age group (35.6%), followed
by 31-45 years (34.4%). Males constituted 62.2% of the
study population, while females accounted for 37.8%,

with a male-to-female ratio of 1.65:1. Regarding the
duration of symptoms, 44.4% of patients presented
within 25-48 hours, while 25.6% presented within 24
hours. The mean duration of symptoms was 40.6 + 20.6
hours, with a median of 38 hours (IQR: 24-52).
Abdominal pain was the predominant presenting
complaint (98.9%), followed by vomiting (35.6%) and
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fever (23.3%). Leucocytosis (total leucocyte count above
11,000 cells/mm?®) was observed in 71.1% of patients.
Most patients (80.0%) had no documented comorbidity,
while obesity (10.0%) and diabetes mellitus (8.9%) were
the most frequently reported comorbid conditions.
Although the prevalence of diabetes increased across
successive age groups, the association was not
statistically significant (3> = 6.04, p =0.110).

Acute appendicitis was the most common final
diagnosis, accounting for 25.6% of cases, followed by
intestinal obstruction and ureteric colic/urolithiasis, each
contributing 13.3%. Hollow viscus perforation was
observed in 12.2% of patients, while acute cholecystitis
and acute pancreatitis each accounted for 11.1%.
Mesenteric ischaemia and acute diverticulitis were less
frequent, accounting for 3.3% and 2.2%, respectively.
Other diagnoses included omental infarction, epiploic
appendagitis and non-specific abdominal pain without
demonstrable pathology on either imaging modality. A
statistically ~significant association was observed
between sex and the final diagnostic category (y*=27.75,
p =0.001). The admission clinical diagnosis was correct
in 49 patients (54.4%). Condition-specific clinical
diagnostic accuracy was highest for acute diverticulitis
(100%) and acute pancreatitis (90.0%), whereas the
lowest accuracy was observed for intestinal obstruction
(25.0%) and acute appendicitis (43.5%).

Ultrasonography correctly identified the final
diagnosis in 77 patients (85.6%), whereas computed
tomography correctly diagnosed 86 patients (95.6%).
The difference in overall diagnostic accuracy between
the two modalities was 10 percentage points; however, it
did not reach statistical significance (McNemar’s test, p
= 0.052). The 95% confidence intervals for diagnostic
accuracy were 78.3-92.8% for USG and 91.3-99.8% for
CT. Equivocal or non-diagnostic findings were observed
in 10.0% of USG examinations compared with 4.4% of
CT examinations. Incorrect diagnoses were recorded in
4.4% of USG examinations, whereas no incorrect
diagnoses were reported with CT. Both modalities
demonstrated diagnostic concordance in 81.1% of cases.
Among the 54 patients who underwent surgery, USG
findings were concordant with operative findings in 47
patients (87.0%), compared with 52 patients (96.3%) for
CT; this difference was not statistically significant
(McNemar’s test, p = 0.182).

Condition-specific ~ diagnostic  assessment
demonstrated that CT had sensitivity equal to or higher
than USG across the six major diagnostic categories
evaluated. For acute appendicitis, USG demonstrated a
sensitivity of 87.0% and accuracy of 96.7%, while CT
achieved 100% sensitivity and accuracy. In intestinal
obstruction, both modalities showed a sensitivity of
91.7% and accuracy of 98.9%. For hollow viscus
perforation, the sensitivity was 90.9% with both
modalities, while diagnostic accuracy was 97.8% for
USG and 98.9% for CT. In acute cholecystitis, sensitivity

was 80.0% for USG and 90.0% for CT, with
corresponding accuracies of 97.8% and 98.9%. For acute
pancreatitis, USG demonstrated a sensitivity of 90.0%
and accuracy of 96.7%, whereas CT achieved 100%
sensitivity and accuracy. Both modalities demonstrated
high diagnostic performance in ureteric
colic/urolithiasis, ~with  100%  sensitivity;  the
corresponding diagnostic accuracy was 98.9% for USG
and 100% for CT.

Regarding clinical utility, the final management
plan involved surgical intervention in 54 patients
(60.0%) and conservative management in 36 patients
(40.0%). USG was unable to provide definitive
management guidance in 13 patients (14.4%), for whom
further imaging was advised. Among the 77 patients in
whom USG provided a management recommendation,
the predicted management pathway was correct in 55
(71.4%). CT correctly predicted the final management
pathway in 66 patients (73.3%). The agreement between
imaging-suggested and final management was fair for
USG (kx = 0.399) and moderate for CT (x = 0.455). CT
altered the management decision relative to USG in 34
patients (37.8%). These changes included conversion
from surgical to medical or conservative management in
eight patients (23.5%), conversion from medical or
conservative management to surgery in eight (23.5%),
identification of a need for surgery in seven (20.6%),
identification of a new diagnosis or clarification of
management in six (17.6%), and modification of the
surgical approach in five (14.7%). CT helped avert
potentially unnecessary surgical intervention in 10
patients (11.1%). This was most frequent in ureteric
colic/urolithiasis (33.3%) and intestinal obstruction
(25.0%). USG was sufficient to guide management in 56
patients  (62.2%), whereas CT was considered
indispensable in 34 patients (37.8%). The variation in
CT-induced management changes across diagnostic
categories was not statistically significant (y*> =9.05, p =
0.338).

DISCUSSION

The present study evaluated the diagnostic
performance and clinical utility of ultrasonography and
computed tomography in 90 adults presenting with non-
traumatic acute abdomen. The findings demonstrated
that both imaging modalities contributed to diagnosis
and management, although CT showed higher overall
diagnostic accuracy and influenced management
decisions in a considerable proportion of patients.

The mean age of the study population was 42.1
+ 14.2 years, and males constituted 62.2% of the
participants. Acute appendicitis was the most frequent
diagnosis (25.6%), followed by intestinal obstruction
and ureteric colic/urolithiasis. The predominance of
these conditions reflects the varied gastrointestinal and
urinary causes of acute abdominal presentations.
Cervellin et al., reported a broad spectrum of causes
among patients presenting with acute abdominal pain in
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a large emergency department cohort.! Similarly, Thakur
and Kumar described the epidemiological profile of
acute abdominal pain in an Indian tertiary care hospital,
while Kumar et al., reported appendicitis and intestinal
obstruction among the important causes of acute
abdomen.?.? Differences in the frequency of individual
diagnoses may be related to variations in referral
patterns, study populations and geographical settings.

An important finding was that the admission
clinical diagnosis was correct in only 54.4% of patients.
The lowest clinical diagnostic accuracy was observed in
intestinal obstruction (25.0%) and acute appendicitis
(43.5%). This indicates that clinical assessment alone
may be insufficient to establish the underlying pathology
in a substantial proportion of patients, particularly when
different abdominal conditions present with overlapping
clinical features. Salem ef al., highlighted the diagnostic
contribution of CT in patients with acute abdomen, while
Ng et al, demonstrated the usefulness of early
abdominopelvic CT in patients with acute abdominal
pain of uncertain cause. [4,5] The findings of the present
study further emphasise the importance of radiological
evaluation in improving diagnostic certainty.

In the present study, USG achieved an overall
diagnostic accuracy of 85.6%, compared with 95.6% for
CT. Although CT showed a 10-percentage-point higher
accuracy, the difference did not reach statistical
significance (p = 0.052). This finding suggests a
numerical diagnostic advantage for CT, although the
study did not establish a statistically significant
difference between the two modalities. USG
demonstrated good diagnostic performance and was able
to provide a correct diagnosis in more than four-fifths of
the patients. Its advantages include the absence of
ionising radiation, relatively low cost, availability and
real-time assessment. Agrawal and Yadav reported the
diagnostic usefulness of ultrasonography in acute
abdominal conditions, supporting its role as an important
initial imaging investigation.[6] However, its diagnostic
performance may be affected by bowel gas, body habitus
and operator dependence.

CT  demonstrated fewer indeterminate
examinations and higher overall diagnostic accuracy.
These findings are consistent with the work of Laméris
et al.,, who evaluated imaging strategies for detecting
urgent conditions in patients with acute abdominal
pain.[7] Van Randen ef al., also compared the diagnostic
accuracy of USG and CT in common causes of acute
abdominal pain and demonstrated the importance of both
modalities in the diagnostic pathway.® Chaurasia and
Kumar further described the role of CT in the evaluation
of non-traumatic acute abdomen among adults.’ In the
present study, CT achieved 100% sensitivity and
accuracy for acute appendicitis, acute pancreatitis and
ureteric colic/urolithiasis. Nevertheless, USG also
demonstrated high diagnostic performance in several
conditions, particularly intestinal obstruction and

ureteric colic. These findings suggest that USG may
provide adequate diagnostic information in selected
patients, while CT offers additional diagnostic certainty
when further anatomical assessment is required.

Among patients who underwent surgery, CT
demonstrated higher concordance with operative
findings than USG (96.3% versus 87.0%). Although this
difference was not statistically significant, the higher
concordance with CT may reflect its ability to provide
detailed cross-sectional anatomical information and
demonstrate the extent of disease and associated
complications. This additional information may be
useful in preoperative assessment and surgical planning.

The clinical utility of imaging was particularly
evident in its influence on management decisions. CT
altered the management pathway relative to USG in
37.8% of patients. The changes included escalation from
conservative to surgical management, conversion from
surgical to conservative treatment, identification of
additional diagnoses and modification of the planned
surgical approach. Importantly, CT helped avert
potentially unnecessary surgical intervention in 11.1% of
patients, particularly those with ureteric colic/urolithiasis
and intestinal obstruction. These findings indicate that
the contribution of CT extended beyond diagnostic
accuracy and had a direct impact on therapeutic decision-
making.

USG was sufficient to guide management in
62.2% of patients, whereas CT was considered
indispensable in 37.8%. This finding supports a selective
rather than routine approach to CT utilisation. Rud et al.,,
in their Cochrane review, evaluated the diagnostic
accuracy of CT for acute appendicitis in adults and
established its important role in the diagnostic evaluation
of suspected appendicitis. [ 10] However, the need for CT
should also be considered in relation to radiation
exposure, contrast-related risks and healthcare costs.
Hajibandeh ef al., compared routine and selective CT
strategies in non-traumatic acute abdominal pain and
reported no statistically significant advantage of routine
CT over selective CT in overall diagnostic accuracy,
mortality or length of hospital stay. [11] The findings of
the present study are consistent with the clinical
relevance of selective CT utilisation, particularly when
USG is equivocal, non-diagnostic or insufficient to guide
management.

Overall, the findings suggest that USG and CT
should be regarded as complementary imaging
modalities. USG provided adequate diagnostic and
management information in a majority of patients, while
CT offered additional diagnostic information and
modified management in more than one-third of the
study population. A sequential imaging approach,
beginning with USG and followed by CT when clinically
indicated, may therefore be appropriate for the
evaluation of non-traumatic acute abdomen. However,
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the findings should be interpreted in the context of the
relatively small sample size and single-centre study
setting. The non-significant difference in overall
diagnostic ~ accuracy also  warrants  cautious
interpretation, and larger multicentre studies would be
useful to establish the comparative diagnostic and
management benefits of the two modalities.

CONCLUSION

Ultrasonography served as a useful initial
imaging modality, while CT demonstrated higher
diagnostic accuracy and significantly contributed to
management decisions in patients with non-traumatic
acute abdomen. CT altered the management plan in
37.8% of cases and helped avoid unnecessary surgery in
11.1%. The study supports a selective, sequential
imaging approach, with CT used when ultrasonography
is inconclusive or further diagnostic clarification is
required.
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