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 Blunt abdominal trauma (BAT) represents a significant cause of morbidity and 
mortality in emergency medicine. Accurate and timely diagnosis, along with 
appropriate intervention, is crucial in the effective management of trauma pa-

tients with BAT. Failure to identify occult injuries may result in preventable 
adverse outcomes. Focused Assessment with Sonography for Trauma (FAST) 
and computed tomography (CT-Scans) are essential diagnostic tools that aid 
clinicians in accurately diagnose and manage patients with BAT. This study 
aimed to evaluate the clinical utility of FAST-Scans performed by emergency 
surgeons at a regional trauma center (Abo-Slim Trauma Hospital) in the as-
sessment of BAT patients. Additionally, it examines the limitations of FAST 
and explores potential strategies to enhance its diagnostic efficacy. A hundred 
of consecutive BAT patients at a Level I trauma center from 2009-2012 were 
studied, retrospectively. FAST-Scan performance was evaluated against lapa-
rotomy/CT-Scan findings, with statistical analysis using Fisher's exact test 
and multivariate regression. FAST-Scan demonstrated excellent sensitivity 
(98.3%) and reliable accuracy (89.5%) for detecting hemoperitoneum, though 
with limited specificity (14.3%). While CT showed superior anatomical char-
acterization (100% accuracy). FAST-Scan remains an indispensable first-line 
tool for rapid triage in blunt abdominal trauma when interpreted by trained 
clinicians. 

 

Introduction 
Blunt abdominal trauma (BAT) remains a leading cause of morbidity and mortality in emergency and trauma 
settings worldwide [1]. The timely and accurate diagnosis of intra-abdominal injuries is critical, as missed 

or delayed detection can lead to life-threatening complications, including hemorrhagic shock [2, 3], perito-

nitis, and sepsis [4, 5]. Unlike penetrating trauma, where external wounds often guide management, BAT 

presents diagnostic challenges due to its frequently occult nature, especially in poly trauma patients with 

altered mental status or distracting injuries [2, 6]. 

Historically, diagnostic peritoneal lavage (DPL) was the gold standard for detecting hemoperitoneum [7]. 
However, its invasive nature, risk of complications, and inability to localize injuries led to its gradual re-

placement by imaging modalities. The advent of Focused Assessment with Sonography for Trauma 

(FAST) revolutionized trauma care by providing a rapid, non-invasive, and repeatable bedside tool to identify 

free intraperitoneal fluid—a surrogate marker for significant injury [8, 9]. FAST gained rapid adoption in the 

1990s, endorsed by the American College of Surgeons and integrated into Advanced Trauma Life Support 

(ATLS) protocols due to its high specificity for hemoperitoneum and utility in triaging unstable patients 
[10,11]. 

Despite its advantages, FAST has well-documented limitations. Its sensitivity varies widely (60–98%) depend-

ing on operator skill, patient body habitus, and injury type. While excellent for detecting free fluid, FAST 

cannot reliably identify solid organ injuries, retroperitoneal hematomas, or hollow viscus perforations [12, 

13]. Moreover, false negatives occur in cases with minimal bleeding or delayed fluid accumulation [14-16]. 

These shortcomings have led to debates about its role in modern trauma algorithms, particularly with the 

increasing availability of computed tomography (CT), which offers superior anatomical detail and injury 
characterization [16, 17]. 

CT-Scan, particularly contrast-enhanced multi-detector CT (MDCT), is now considered the gold standard for 

stable BAT patients, with near-perfect sensitivity and specificity for solid organ injuries, vascular lesions, 

and active bleeding. However, CT is resource-intensive, exposes patients to ionizing radiation, and requires 

hemodynamic stability—making it impractical for immediate decision-making in unstable trauma scenarios 

[18]. Thus, FAST retains its role as a screening tool in the primary survey, particularly in resource-limited 

settings where CT may not be readily available [13, 17]. 
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While numerous studies have evaluated FAST performance, discrepancies persist regarding its real-world 

accuracy, particularly when performed by surgeons rather than radiologists. Additionally, the false-positive 
and false-negative rates in clinical practice, and their impact on unnecessary laparotomies or missed inju-

ries, require further scrutiny. At Abo-Slim Trauma Hospital, where FAST is routinely performed by emergency 

and general surgeons, understanding its diagnostic reliability is essential for optimizing trauma workflows. 

This study aimed to evaluate the diagnostic accuracy of Focused Assessment with Sonography for Trauma 

(FAST) in blunt abdominal trauma (BAT) patients by analysing its sensitivity, specificity, positive predictive 

value (PPV), and negative predictive value (NPV) using laparotomy findings and abdominal CT scans as ref-

erence standards. Additionally, the study seeks to identify common pitfalls associated with FAST interpre-
tation, including operator dependency, challenges in detecting minimal fluid volumes, and confounding pa-

thologies that may lead to false-positive or false-negative results.  

 

Methods 
Study design 

This retrospective study at Abo-slim Trauma Hospital aimed to evaluate the diagnostic performance of FAST 

in blunt abdominal trauma (BAT) patients managed by emergency surgeons. First, we analyzed the primary 

etiologies of BAT to identify common injury mechanisms in this population. Second, we assessed the corre-

lation between positive FAST exams and therapeutic laparotomy findings to determine FAST's clinical utility 

in guiding surgical intervention. Finally, we examined whether CT-Scan results correlated with laparotomy 

outcomes, comparing its diagnostic accuracy with FAST. The study also explores the limitations of FAST and 

proposes strategies for improvement, with the goal of optimizing trauma workflows in resource-limited set-

tings. 
We conducted a retrospective descriptive study of 100 consecutive trauma patients aged 37±2.74 (Mean±SD) 

years admitted to our Level I trauma center following emergency department evaluation between 2009 and 

2012.  

 

Date collection and validation 
Trained research assistants, blinded to study objectives, retrospectively abstracted all data through a com-

prehensive medical record review. No formal inter-rater reliability assessments or ongoing monitoring of 

research assistants was conducted during data collection. Data were obtained from the institutional trauma 

registry, with variables including age, sex, mechanisms of injury, arrival timestamp, presenting complaint, 

initial systolic blood pressure, Glasgow Coma Scale (GCS) score, FAST examination results, and abdominal 

CT-Scan findings. FAST-Scan results were specifically extracted from documentation by both emergency de-

partment surgeons and surgical consultants.  
 

FAST Examination Protocol 

All FAST- Scans were performed following primary survey with patients in the supine position. Each exami-

nation included four standard views: (1) right upper quadrant (Morrison's pouch), (2) left upper quadrant 

(splenorenal recess), (3) transverse pelvic, and (4) longitudinal pelvic (cul-de-sac) views. In select cases, a 

subxiphoid view was obtained as well. The primary objective of FAST was to identify free intraperitoneal fluid 
indicative of abdominal organ injury [8]. A scan was considered positive if free fluid was detected, irrespective 

of volume or location, while the absence of fluid constituted a negative result. Given our focus on abdominal 

evaluation, cardiac views were excluded from the analysis. 

 

CT-Scan Criteria 
Abdominal CT findings were classified as positive based on trauma registry criteria, including hemoperito-

neum, retroperitoneal/pelvic hematoma, or significant visceral/bowel injury. Isolated injuries to bony struc-

tures were excluded from positive CT findings. 

 

Statistical Analysis 

Data analysis was performed using StateView software. Continuous variables with normal distribution were 
analyzed using Student’s t-test, while non-normally distributed variables were assessed with the Mann-

Whitney U test. Categorical variables were evaluated using Pearson’s chi-square test. Multivariate logistic 

regression adjusted for temporal variations in clinical and demographic factors when analyzing trends in 

FAST and CT-Scan utilization. 

   

Results 
A retrospective analysis was conducted on 100 blunt abdominal trauma patients presenting to the emer-

gency department at Abo-Slim Trauma Hospital between January 2009 and January 2012. The cohort 
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comprised 70% male patients, with a mean age of 37±2.74 (Mean±SD; range: 9–83). Road traffic accidents 
(52%) were the predominant injury mechanism, followed by falls (23%), assaults (14%), and motorcycle 

crashes (11%). 

 

FAST Performance Findings 

The study identified 65 patients (65%) with positive FAST-Scans showing intraperitoneal fluid, all of whom 

underwent surgical exploration. Among these cases, 59 patients (90.7%) had their injuries confirmed during 
laparotomy, while 6 cases (9.3%) revealed no significant pathology upon exploration, representing false pos-

itive results (Table 1). Of the 35 patients with negative FAST-Scans, the majority (33 patients, 94.3%) were 

successfully managed non-operatively. However, two FAST-negative cases (5.7%) required subsequent lapa-

rotomy due to clinical deterioration, with one case demonstrating mesenteric injury and the other showing 

no apparent injury upon surgical exploration. 

These findings demonstrate FAST's strong predictive value for detecting significant intra-abdominal injuries 

requiring surgical intervention, while also highlighting its limitations. The 9.3% false positive rate indicates 
some unnecessary surgical explorations, whereas the 5.7% false negative rate underscores the importance 

of ongoing clinical assessment even in patients with initially negative FAST results. The high confirmation 

rate of positive FAST-Scans (90.7%) supports its utility as a rapid screening tool in the trauma setting, 

though clinicians should remain vigilant for the possibility of missed injuries in FAST-negative cases. 

 

Diagnostic Performance Characteristics 

The analysis revealed FAST to have a sensitivity of 98.3% (95% CI: 0.75-0.99) and specificity of 14.3% (95% 

CI: 0.33-0.60) in this patient population. The Positive Predictive Value (PPV) reached 90.7%, while the Nega-
tive Predictive Value (NPV) was 50%. Statistical analysis using Fisher's exact test confirmed a highly signifi-

cant association between positive FAST results and the presence of intra-abdominal pathology (p=0.001). 

These performance metrics demonstrate FAST's effectiveness as a screening examination, particularly its 

ability to reliably identify patients requiring surgical intervention, though the relatively low specificity sug-

gests limitations in its ability to definitively rule out injuries without additional imaging modalities. 

 

CT-Scan Performance Findings 
Among the study cohort, 16 patients underwent preoperative CT imaging prior to surgical intervention. The 

CT-scans demonstrated perfect accuracy (100%) in identifying injuries that ultimately required operative 

management. However, the sensitivity of CT varied significantly depending on the specific type of injury 

being evaluated. The modality showed 64% sensitivity for detecting hemoperitoneum, 82.8% for retroperito-

neal injuries, and 71.4% and 75% for liver and spleen injuries respectively, as detailed in Table 2. 

These results highlight the complementary roles of FAST and CT-Scans in trauma evaluation. While CT 
provided definitive anatomical localization of injuries with complete accuracy in surgical cases, its variable 

sensitivity for different injury patterns suggests that certain pathologies may still be challenging to identify. 

The 100% accuracy in predicting surgical needs reinforces CT's value as a definitive diagnostic tool, partic-

ularly for treatment planning. However, the organ-specific sensitivity variations indicate that clinical corre-

lation remains essential, especially for certain injury types like hemoperitoneum where the detection rate 

was notably lower. 
 

Comparative Diagnostic Observations 

The study revealed important contrasts between the two imaging modalities. FAST maintained excellent 

sensitivity (98.3%) for detecting free fluid but showed limited specificity (14.3%), resulting in a 9.3% false 

positive rate. In comparison, CT-Scans achieved perfect accuracy in determining surgical needs but demon-

strated variable sensitivity across different injury types. The clinical course of two FAST-negative patients 

who later required laparotomy further emphasizes that neither modality alone is infallible, and serial clinical 
assessments remain crucial in trauma management. These findings collectively support the current practice 

of using FAST for rapid initial screening while reserving CT-Scan for definitive diagnosis and surgical plan-

ning in BAT cases. 

Table 1 compares FAST-scan results with operative findings in 67 patients who underwent laparotomy. The 

data demonstrate FAST's high sensitivity (98.3%) for detecting surgically significant injuries, with 59 true-

positive cases identified. Six false-positive FAST-scans (8.9% of laparotomies) and one false-negative case 

(1.5%) were observed, highlighting FAST's limitations in specificity. The single true-negative case represents 
a patient with negative FAST who nonetheless required non-therapeutic exploration. The correlation between 

FAST results and laparotomy findings revealed FAST's effectiveness in triaging blunt abdominal trauma. Key 

observations include 59 of 65 FAST-positive patients (90.8%) had confirmed injuries (high PPV), 6 false-

positive cases led to non-therapeutic laparotomies (9.2%), and only 1 of 2 FAST-negative cases required 

therapeutic surgery (low false-negative rate). These outcomes demonstrate FAST's strong sensitivity but 
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highlight the need for clinical correlation to optimize surgical decisions. Complete performance metrics are 
detailed in the Results section. 

 

Table 1. Correlation between FAST and therapeutic Laparotomy in BAT patients 

Therapeutic laparotomy 

 Positive Negative Total 

Positive FAST-Scan 59 6 65 

Negative FAST-Scan 1 1 2 

Total scans 60 7 67 

 

Table 2 compares preoperative CT findings with operative outcomes across nine injury patterns in 16 blunt 

abdominal trauma patients undergoing laparotomy. The data reveal distinct diagnostic trends: CT demon-
strated strong concordance with laparotomy for hemoperitoneum (7 true-positive cases) and retroperitoneal 

injuries (9 true positives), though it missed 2 occult retroperitoneal injuries. Solid organ assessment showed 

moderate accuracy, correctly identifying 5 liver and 6 splenic injuries but failing to detect 2 liver and 2 

splenic injuries found during surgery. CT performed poorly for hollow viscus and mesenteric injuries, miss-

ing all 7 bowel injuries (4 large bowel, 3 small bowel) and 7 of 8 mesenteric injuries. Notably, diaphragmatic 

injuries (n=2) were all correctly identified, while pneumoperitoneum findings included 2 false positives. These 

results highlight CT’s variable sensitivity depending on injury type, with particular weaknesses in detecting 
bowel and mesenteric trauma despite its overall anatomical precision. 

 

Table 2: Correlation Between CT-Scan Findings and Laparotomy results in 16 BAT Patients 

Injury Type 
CT(+) 
Only 

Lap(+) 
Only 

Both(+) Both(-) Notable Findings 

Hemoperitoneum 2 4 7 3 High concordance (7/16) 

Retroperitoneum 2 2 9 3 CT missed 2 retroperitoneal injuries 

Liver 4 2 5 5 2 liver injuries CT-negative 

Spleen 3 2 6 5 Similar to liver injury pattern 

Diaphragmatic 0 0 2 14 100% CT detection when present 

Mesenteric 1 7 0 8 CT missed 7/8 mesenteric injuries 

Large Bowel 0 4 0 12 CT missed all 4 bowel injuries 

Small Bowel 0 3 0 13 All 3 injuries CT-negative 

Air Under 
Diaphragm 

2 0 0 14 2 false-positive CT readings 

Renal injury 0 6 0 10 CT missed 6 renal readings 

 

Discussion 
The findings of our study contribute to the ongoing evaluation of Focused Assessment with Sonography for 
Trauma (FAST) as a critical diagnostic tool in blunt abdominal trauma [8, 9, 13, 19, 20]. Historical data from 

the 1990s established FAST as a reliable alternative to diagnostic peritoneal lavage, leading to its incorpora-

tion into the Advanced Trauma Life Support protocol and surgical training programs internationally [20, 21]. 

Our results demonstrate that FAST maintains its clinical relevance, showing 89% overall accuracy and ex-

ceptional sensitivity of 98.3% in detecting intraperitoneal hemorrhage. These figures align with international 

studies reporting sensitivity ranges of 83-100%, confirming FAST's value as an initial screening modality 

[22, 23]. 

The specificity of FAST in our study presents a more complex picture. While the initial calculation showed 
14.3% specificity, this value increases to 85% when considering conservatively managed patients as true 

negatives. This discrepancy highlights an important limitation in FAST interpretation - the challenge of dis-

tinguishing clinically significant hemoperitoneum from incidental fluid findings [24]. Our experience with 

six false-positive cases underscores the need for clinical correlation, particularly in patients with potential 

sources of non-traumatic intraperitoneal fluid such as pre-existing ascites or gynecological pathology [25-

27]. 
The comparison between FAST and computed tomography reveals complementary strengths of each modal-

ity. While CT-Scan demonstrated perfect accuracy in surgical planning and superior anatomical detail, its 

variable sensitivity for specific injuries (64% for hemoperitoneum, 82.8% for retroperitoneal injuries) and 

logistical constraints limit its use as a universal screening tool [28, 29]. FAST's portability and rapid results 

make it indispensable in the initial trauma assessment, particularly for hemodynamically unstable patients 
where time is critical. The two false-negative FAST cases in our series, both requiring delayed laparotomy, 

reinforce the importance of serial clinical assessments regardless of initial imaging results [26, 30-32]. 

https://doi.org/10.69667/lmj.2517308
https://doi.org/10.69667/lmj.2517308
https://doi.org/10.69667/lmj.2517308
https://lmj.ly/index.php/ojs/index


 

Libyan Med J. 2025;17(3):355-361 
https://doi.org/10.69667/lmj.2517308  

Libyan Medical Journal 

https://lmj.ly/index.php/ojs/index eISSN: 2079-1224 

 

 

Copyright Author (s) 2025. Distributed under Creative Commons CC-BY 4.0 
Received: 03-06-2025 - Accepted: 28-07-2025 - Published: 05-08-2025     359 

Technical considerations significantly impact FAST reliability. The operator-dependent nature of ultrasound 
imaging means results vary with examiner experience. While our surgical team achieved excellent correlation 

with operative findings, the learning curve for accurate FAST interpretation should not be underestimated 

[33]. Challenges include detecting small fluid volumes, distinguishing blood from other fluid collections, and 

obtaining adequate views in patients with body habitus limitations. These factors support the need for struc-

tured training programs, quality assurance measures, and artificial intelligence in trauma centers imple-

menting FAST protocols [34-38]. 
The management of specific injury patterns warrants special attention. Our experience with 26 intestinal 

injuries showed that while FAST detected free fluid in 25 cases, the injuries themselves required CT-Scan 

for definitive diagnosis. This observation, consistent with Lee's findings regarding bowel and mesenteric 

injuries, suggests that FAST should be viewed as part of a comprehensive diagnostic approach rather than 

a standalone test [39, 40]. The dynamic nature of traumatic injuries further complicates imaging timing - 
scanning too early may miss developing pathology, while delayed imaging may encounter clotted blood that 

is more difficult to recognize sonographically [41]. 

From a clinical implementation perspective, our results support an algorithmic approach to blunt abdominal 

trauma. Hemodynamically unstable patients with positive FAST should proceed directly to laparotomy in 

most cases. Stable patients with positive FAST benefit from CT characterization of injuries, while FAST-

negative patients require careful observation with low threshold for repeat imaging or CT based on clinical 
evolution [42, 43]. This stratified approach balances the speed of FAST with the precision of CT, optimizing 

outcomes while conserving resources. 

The limitations of our study include its retrospective design and the potential variability in examiner expe-

rience over the study period. Additionally, advances in CT technology since the study's completion may affect 

contemporary comparisons between modalities. However, the fundamental strengths and limitations of FAST 
that we identified remain clinically relevant, particularly in resource-limited settings where CT availability 

may be restricted. 

 

Conclusion 

FAST examination maintains its essential role in the initial assessment of blunt abdominal trauma due to 

its high sensitivity, rapid availability, and non-invasive nature. Our findings validate its strong correlation 
with surgical findings when performed by trained clinicians, with 98.3% of positive scans confirming signif-

icant intra-abdominal pathology. However, clinicians must remain aware of its limitations, particularly re-

garding specificity and the detection of specific injury patterns. The integration of FAST into a comprehensive 

diagnostic strategy that includes careful clinical assessment and selective CT use represents the optimal 

approach to blunt abdominal trauma management. Future research should focus on standardizing training 
protocols, exploring the role of contrast-enhanced ultrasound, and developing clear guidelines for repeat 

imaging in high-risk patients. 
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