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INTRODUCTION

ABSTRACT

Background: Blunt abdominal trauma (BAT) is a leading cause of preventable
mortality in India, with road traffic accidents accounting for the majority of cases.
Rapid, accurate imaging is essential to guide triage and management decisions.
While ultrasonography (USG) and contrast-enhanced computed tomography
(CECT) are both widely used, their precise complementary roles in a sequential
protocol have not been clearly defined from the Indian tertiary care perspective.
Objective: To prospectively evaluate and compare the diagnostic performance of
USG and CECT in detecting abdominal organ injuries, hemoperitoneum, and hollow
visceral injuries in patients with blunt abdominal trauma, and to validate a USG-first,
CT-confirmatory sequential imaging algorithm.

Methods: A prospective observational study was conducted over 18 months
(October 2018 — April 2020) at Basaveshwar Teaching and General Hospital,
Kalaburagi. Fifty consecutive patients with BAT underwent both USG (GE LOGIQ
series) and CECT abdomen (Philips ACCESS). Organ injuries were graded by the
AAST Organ Injury Scale. Sensitivity, specificity, PPV, and NPV of USG were
calculated with CECT as the reference standard. Imaging findings were correlated
with operative findings and clinical outcomes.

Results: Road traffic accidents accounted for 74% of cases; 82% were male,
predominantly in the 3140 year age group. Spleen (46%) was the most frequently
injured organ, followed by liver (32%). USG detected 45 of 50 confirmed injuries
(overall detection rate 90%) with 100% sensitivity and specificity for splenic and
hepatic injuries. USG missed one renal, one pancreatic, one hollow visceral, one
urinary bladder, and one retroperitoneal injury — all detected on CECT. CT-
operative correlation was 100% in the 11 surgically managed patients.

Conclusion: USG is the ideal initial rapid screening tool in BAT, particularly in
hemodynamically unstable patients, with excellent performance for solid organ
injuries. CECT is essential for definitive injury characterisation and grading. A USG-
first, CT-confirmatory protocol is clinically safe, diagnostically robust, and resource-
efficient for Indian tertiary care centres.

Keywords: blunt abdominal trauma, ultrasonography, computed tomography,
FAST, AAST organ injury scale, hemoperitoneum, sequential imaging protocol,
India.

Blunt abdominal trauma (BAT) is one of the most common causes of morbidity and mortality seen in emergency
departments, especially in developing countries like India where road traffic accidents are increasing.!"»?) In India, the
burden of BAT is amplified by high-velocity road accidents, poor protective gear compliance, and delayed access to trauma
care. The main difficulty is that abdominal injuries are often clinically silent in early stages, and by the time signs appear,
the patient may already be hemodynamically unstable.[*!
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Imaging has become more reliable than clinical examination alone in evaluating abdominal trauma.™® Ultrasonography has
been the first-line tool of choice given its portability, non-invasive nature, real-time capability, and applicability even in
hemodynamically unstable patients.[>*7 The Focused Assessment with Sonography in Trauma (FAST) protocol, which
detects free intraperitoneal fluid, is now universally integrated into Advanced Trauma Life Support guidelines.

Contrast-Enhanced Computed Tomography (CECT) offers superior anatomical resolution, accurate injury grading, and the
capacity to evaluate retroperitoneal structures — areas where USG is inherently limited.[®) Reported sensitivities of 92—
97.6% and specificities up to 98.7% establish CT as the gold standard for hemodynamically stable patients.!'%!!l However,
CT is resource-intensive, involves radiation exposure, and requires patient cooperation and hemodynamic stability.

This study was designed to prospectively define the precise role of each modality tertiary care setting, and to validate a
protocol-based approach that maximises diagnostic yield while preserving clinical efficiency.

MATERIALS AND METHODS

Study Design and Setting

This was a prospective observational study conducted in the Department of Radiodiagnosis, Basaveshwar Teaching and
General Hospital attached to Mahadevappa Rampure Medical College (MRMC), Kalaburagi, Karnataka, India, from
October 2018 to April 2020. Ethical clearance was obtained from the Institutional Ethics Committee, MRMC (IEC Reg.
No. ECR/889/Inst./KA/2017; Ref. HKES/MRMCK/IEC/201250, dated 15.12.2020). Written informed consent was
obtained from all patients or their legal guardians.

Participants
Fifty consecutive patients presenting to the emergency department with blunt abdominal trauma were enrolled after
applying the following criteria:
1. Inclusion: All patients with blunt abdominal trauma who underwent both USG and CECT abdomen.
2. Exclusion: Penetrating trauma; hemodynamic instability precluding CT; prior abdominal surgery distorting
anatomy; refusal of consent; age < 1 year.

Imaging Protocol

USG was performed using GE LOGIQ P9, GE LOGIQ P5, and GE LOGIQ F6 systems. All patients underwent a
standardised FAST examination followed by extended organ-specific assessment. CECT abdomen was performed on a
Philips ACCESS scanner with pre-contrast, arterial phase (25-30 seconds), and portal venous phase (70—-80 seconds)
acquisitions after intravenous contrast administration. Organ injuries were graded according to the American Association
for the Surgery of Trauma (AAST) Organ Injury Scale.['!]

Outcome Measures and Statistical Analysis

The primary outcome was the detection rate of organ injuries on USG compared to CECT (reference standard). Secondary
outcomes included injury grading accuracy, management decisions, and operative correlation. Sensitivity, specificity,
positive predictive value (PPV), and negative predictive value (NPV) of USG were calculated organ-wise. Clinical and
operative outcomes were recorded prospectively.

RESULTS

Demographics and Mechanism of Injury

The study cohort comprised 50 patients aged 5—80 years (mean 42.5 years). Males accounted for 41 cases (82%) and
females for 9 (18%). The most affected age group was 31-40 years (16 cases; 32%), followed by 41-50 years (12 cases;
24%) and 21-30 years (11 cases; 22%). Road traffic accident (RTA) was the predominant mechanism (37 cases; 74%),
followed by fall from height (9 cases; 18%) and assault (4 cases; 8%).

Table 1: Demographic and Injury Characteristics

Parameter Category n (%)
Sex Male 41 (82%)
Female 9 (18%)
Peak Age Group 31-40 years 16 (32%)
Mechanism RTA 37 (74%)
Fall from height 9 (18%)
Assault 4 (8%)
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Overall Detection Rates

USG detected injuries in 45 of 50 cases (overall detection rate 90%), while CECT detected all 50 confirmed cases. USG
missed five injuries: one renal, one pancreatic, one hollow visceral, one urinary bladder, and one retroperitoneal
haemorrhage. All five missed injuries were retroperitoneal or hollow visceral in nature.

Organ-wise Injury Distribution and Diagnostic Performance

Spleen was the most commonly injured organ (23 cases; 46%), followed by liver (16 cases; 32%). Hemoperitoneum was
detected in 40 cases (80%) on both modalities. Table 2 summarises the organ-wise comparison and diagnostic performance
of USG.

Table 2: Organ-wise Injury Detection and Diagnostic Performance of USG (CT as Reference Standard)
USG

Organ tve CT +ve Sensitivity Specificity PPV NPV

Spleen 23 23 100% 100% 100% 100%
Liver 16 16 100% 100% 100% 100%
Kidney 2 3 66.6% 100% 100% 97.9%
Hollow Viscera 2 3 66.6% 100% 100% 97.9%
Pancreas 1 2 50% 100% 100% 97.9%
Urinary Bladder 0 1 0% 100% — 98.0%
Retroperitoneal Haem. 0 1 0% 100% — 98.0%
Parietal Wall Haematoma 1 1 100% 100% 100% 100%
Hemoperitoneum 40 40 100% 100% 100% 100%

Injury Grading

For splenic injuries (n=23), USG and CT agreed on grades III and IV. However, two cases graded as Grade I on USG were
upgraded to Grade II on CT, demonstrating CT’s superior grading resolution. For hepatic injuries (n=16), one Grade I on
USG was reclassified as Grade II on CT. For renal injuries, the single missed case on USG was a Grade III injury. The sole
pancreatic injury missed on USG was a Grade III transection of the body and tail — a finding with critical surgical
implications correctly characterised only on CT.

Table 3: Splenic and Hepatic Injury Grading — USG vs. CT

Grade Spleen (n=23) Liver (n=16) Kidney (n=3)
USG CT USG CT USG CT
Grade | 14 12 9 8 1 0
Grade 11 0 2 4 5 1 2
Grade 111 8 8 2 2 0 1
Grade IV 1 1 1 1 0 0

Management and Outcomes

Of the 50 patients, 39 (78%) were managed conservatively with full clinical recovery. Eleven (22%) underwent surgical
intervention; CT findings correlated precisely with operative findings in all 11 cases, confirming CT’s indispensable role
in preoperative planning. Two postoperative deaths were recorded (4%), both in patients with high-grade multi-organ
injuries.

Table 4: Management and Clinical Outcome

Conservative . _
Outcome (n=39) Operative (n=11)
Survived / Improved 39 9

Dr Akshata Dandigi et al. A Sequential Imaging Protocol for Blunt Abdominal Trauma: Defining the Complementary 3333
Roles of Ultrasonography and Computed Tomography. Int. J Med. Pharm. Res., 7(3): 3331-3335, 2026



Conservative . _
QOutcome (n=39) Operative (n=11)

Deaths 0 2

DISCUSSION

The findings of this study reinforce the established paradigm that BAT evaluation requires a complementary, protocol-
based imaging approach rather than reliance on a single modality.['?! The male predominance (82%) and peak injury
incidence in the 31-40 year productive age group are consistent with published Indian data, reflecting the demographics
of road traffic accident victims in the country.['14]

The spleen’s position as the most commonly injured organ (46%) in our series is well-documented in both Indian and
international literature, attributable to its exposed location, lack of bony protection, and highly vascular parenchyma.[*2
Hepatic injuries (32%) constituted the second most common finding. Notably, USG achieved 100% sensitivity and
specificity for both splenic and hepatic injuries, aligning closely with prior prospective Indian studies.!6!%]

The most clinically significant finding of this study, however, is not where USG performs well — it is where USG fails.
All five missed injuries were retroperitoneal or hollow visceral: one renal, one pancreatic, one hollow visceral, one urinary
bladder, and one retroperitoneal haemorrhage. Retroperitoneal organs are difficult to assess on ultrasound due to overlying
bowel gas, and hollow viscus injuries show only indirect signs on ultrasound which can be easily missed.
Pneumoperitoneum, mesenteric thickening, subtle free fluid can be missed on USG in the acute trauma setting.

The missed pancreatic injury in our series deserves particular emphasis. It was a Grade III transection of the body and tail
— a high-stakes injury where delayed diagnosis leads to pseudocyst formation, fistula, and sepsis.['”) CT correctly
identified the transection and peripancreatic fluid, enabling timely surgical intervention. This case highlights the limitation
of USG in detecting pancreatic injuries and the need for CT in trauma patients.

Our CT-operative correlation of 100% (11/11 surgical cases) validates the reliability of CECT findings as the basis for
operative decision-making.['%!" This is consistent with findings from Kharbanda et al.''> and Chudasama and Darji('*! who
similarly reported superior CT performance for preoperative planning in blunt trauma.

Taken together, these findings support a clearly defined sequential protocol: USG as the initial, rapid triage tool —
particularly in hemodynamically unstable patients where CT is contraindicated — followed by CECT for all USG-positive
cases, USG-negative but clinically symptomatic cases, and cases where USG quality is suboptimal.['>!®) Hemodynamically
stable patients with a convincingly negative USG and no clinical signs may be monitored without immediate CT, reducing
unnecessary radiation exposure and resource consumption.!'”)

A limitation of this study is the relatively small sample size of 50 patients, which limits subgroup analysis, particularly for
less common injuries such as pancreatic and bladder trauma. A multicentre prospective study with a larger cohort would
strengthen the generalisability of these findings. Additionally, the use of a single-phase CT in some early cases may have
limited sensitivity for active vascular extravasation.

CONCLUSIONS

Ultrasonography is an essential, irreplaceable first-line tool in blunt abdominal trauma — rapid, portable, and highly
accurate for splenic, hepatic, and hemoperitoneum detection.!%”) However, its inability to reliably evaluate the
retroperitoneum and hollow viscera mandates CECT for definitive injury characterisation in all haemodynamically stable
patients.[>10]

USG is a quick and useful first investigation, especially in unstable patients, and performs well for solid organ injuries. A
sequential USG-first, CECT-confirmatory protocol is safe, practical, and cost effective for managing blunt abdominal
trauma. This study provides prospective evidence supporting this protocol from a government teaching hospital setting,
adding to the growing body of regional Indian data on trauma imaging.!!>!¢]
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