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ABSTRACT

Introduction: Focused Assessment with Sonography in Trauma (FAST) is a fast, widely available and affordable imag-
ing ultrasonography (USG) protocol for detecting injuries in blunt abdominal trauma. We aimed to comprehensively 
evaluate the diagnostic value of FAST against Computed Tomography (CT) as the reference standard in abdominal 
trauma cases. Materials and methods:  ystematic literature searches were conducted in PubMed, Scopus, Science-
Direct and ProQuest for studies investigating the diagnostic sensitivity and specificity of FAST ultrasound in adult 
blunt abdominal trauma compared to CT. Risk of bias analysis was done using QUADAS-2 (Quality Assessment of 
Diagnostic Accuracy Studies 2) tool. Clinical data, diagnostic tests protocol and test results were assessed. Results: 
Sixteen studies were included in this review, and the majority of the studies had low risk of bias. Sensitivity of FAST 
ranged from 46.2% to 100%, while specificity ranged from 84.6% to 100%. Pooled sensitivity and specificity were 
78.2% (CI 95%: 0.758 - 0.805) and 97.8% (CI 95%: 0.975 - 0.981), respectively. The area under the curve (AUC) 
for overall datasets was 0.9512, indicating a high accuracy of FAST compared to the reference standard. Conclusion: 
FAST have moderate sensitivity and high specificity in diagnosing blunt abdominal trauma.
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INTRODUCTION

Trauma is the sixth-leading cause of death in the world. 
In 2021, the World Health Organization estimated 4.4 
million deaths worldwide due to trauma. Three-fifths of 
these deaths were young people aged 5-29 years old, 
and one-third of these deaths were caused by traffic 
accidents (1, 2). In Indonesia, the Ministry of Health 
stated that trauma is common even in familiar places, 
such as houses and the surrounding environment. 
Traffic accidents were the most common cause of 
trauma (72.7%), especially for people in the productive 
age cohort (3). 

The abdomen is one of the most common injury sites 
(3), and blunt abdominal trauma (BAT) accounts for 
80% of injuries commonly found in the abdomen (4). 

BAT results from forceful, direct and/or indirect contact 
with blunt objects. Direct blunt forces impacting the 
anterior abdominal wall can compress abdominal 
viscera against the posterior thoracic cage or the 
vertebral column, crushing tissues and organs. Indirect 
blunt trauma is related to sudden deceleration events, in 
which organs are lacerated at their point of attachment 
to the peritoneum. This trauma can result in internal 
bleeding and hypovolemic shock (5). The spleen and 
liver are the most commonly injured solid organs 
(4). In BAT cases, clinical examination alone is often 
unreliable because large amounts of blood must build 
up in the peritoneum before signs and symptoms can be 
detected (6). Therefore, additional diagnostic modalities 
are essential to establish a diagnosis.

Today, CT-scan remains the gold standard modality for 
diagnosing intra-abdominal injuries, it can detect as 
little as 100 ml of intraperitoneal fluid (7) and evaluate 
specific organ injuries (8). Despite the diagnostic 
superiority, it has several disadvantages: expensive cost, 
not suitable for unstable patients, long examination 



206

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Mal J Med Health Sci 21(2): 205-215, Mar 2025

time, and radiation exposure (4). Furthermore, CT 
availability and accessibility are the most important 
issues, especially in developing countries. In Indonesia, 
a country with 275 million people, the number of 
registered CT-scan facilities is 374 and only 178 are 
functional (9, 10). The number of radiology specialists, 
who are needed to interpret CT results, is also low, with 
only 2200 registered in Indonesia (11).  On the other 
hand, ultrasound (US) machines are widely available 
and affordable, with 6,886 ultrasound machines spread 
across primary care in Indonesia up until 2022 (12). US 
can be done by a general practitioner, thus increasing the 
available human resources capable of trauma imaging. In 
trauma cases, the Focused Assessment with Sonography 
in Trauma (FAST) protocol has remarkable sensitivity 
and specificity for detecting intraperitoneal fluid (13). 
US examinations are quick, repeatable and available 
at the bedside with minimal complication, therefore it 
is compatible with hemodynamically unstable patients 
(4, 14). FAST examinations are recommended by 
international panel consensus and incorporated into the 
Advanced Trauma Life Support (ATLS) course (8).

Previous studies have primarily focused to assess the 
sensitivity and specificity of FAST vs CT-scan in their 
hospital or local region, and no integrated studies have 
been performed to summarise those studies together. This 
study aims to comprehensively evaluate the diagnostic 
value of FAST against Computed Tomography (CT) as 
the reference standard in abdominal trauma cases. 

MATERIALS AND METHODS 

We conducted a systematic review and meta-analysis of 
studies compliant with the 2020 Preferred reporting items 
for systematic review and meta-analysis of diagnostic 
test accuracy studies (PRISMA-DTA) guideline (15). This 
study has been registered in the PROSPERO database 
(registration number CRD42024499531).

Eligibility criteria
Studies are considered eligible for this study if they 
fulfilled the following criteria:1) studies investigating the 
diagnostic sensitivity and specificity of FAST ultrasound 
in blunt abdominal trauma, in adult humans (>18 years 
old); 2) using CT as the reference standard; and 3) written 
in the English language. We excluded: 1) non-human 
studies; 2) reviews and case reports; and 3) irrelevant 
studies.

Search strategy and study selection
Database search was done on January 7th 2024. Two 
authors (IFR and ADP) conducted searches in PubMed, 
Scopus, ScienceDirect and ProQuest databases using the 
following keywords: “(FAST OR "Focused Assessment 
with Sonography in Trauma" OR USG OR ultrasound) 
AND (CT OR CT-scan) AND ("abdomen trauma" OR 
"abdominal trauma")”. The search was done with filters 
concordant with the eligibility criteria specified above. 

We exported all studies retrieved into the Mendeley 
reference manager for independent de-duplication 
and screening. Any disagreements between these two 
authors were resolved by consensus with all authors.

Data extraction
Two authors (ESJP and SRBA) independently extracted 
data from included studies using a data collection 
form. The following data were extracted: author name 
and publication year, country of origin, study design, 
study population, sample size, patients’ age and gender, 
USG protocol, CT protocol, another reference standard 
used (if any), test result (true positive, true negative, 
false positive, false negative, sensitivity and specificity), 
mechanism of injury, and injury type.

Risk of bias assessment
Two authors (ESJP and SRBA) assessed the Risk of Bias 
(RoB) of each included study with the Quality Assessment 
of Diagnostic Accuracy Studies 2 (QUADAS-2) tool, 
which assessed the risk of bias in four domains, namely 
patient selection, index test, reference standard, and flow 
and timing. The first three domains were also evaluated 
for applicability (16). Only studies with moderate or 
good quality were advanced for further analysis. Any 
conflicts between these two authors were resolved by 
discussion until a consensus was reached. 

Statistical analysis
We calculated the pooled sensitivity and specificity from 
extracted data and visualized it using forest plots. The 
Chi-square test was used to measure the heterogeneity 
of pooled sensitivity and specificity. Any P value <0.05 
indicates significant heterogeneity. The random effects 
model using the inverse variance method was used if 
heterogeneity is high. A summary receiver operating 
characteristics (SROC) curve plotting sensitivity against 
1-specificity was generated, and the area under the curve 
(AUC) was calculated. AUC >0.9 indicates excellent 
accuracy of diagnostic tests. Statistical analysis was 
performed using Meta-Disc ver. 1.4 (Hospital Ramon y 
Cajal and Universidad Complutense de Madrid).

RESULTS 

Study selection
Database search retrieved 5858 studies. After 
deduplication, screening of titles and abstracts identified 
160 studies, which then were further screened by 
assessing the full text. After full-text screening, a total of 
16 studies (14, 17-31) were included in the final review, 
with a total of 8130 patients studied. The selection 
process is summarised the in PRISMA flow diagram (Fig. 
1).

Risk of bias assessment
The risk of bias assessment using the QUADAS-2 tool is 
illustrated in Table I. In summary, a minority of studies 
have a low risk of bias in patient selection, index test 
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and flow and timing domain. However, unclear risk in 
the reference standard domain was present in most of 
the included studies, as there was no report of blinding 

of CT interpreter. Applicability concern was generally 
low in the three domains, namely patient selection, 
index test and reference standard.

Table I: Risk of Bias Analysis

Study

Risk of bias Applicability concern

Patient 
selection

Index test Reference standard Flow and timing Patient 
selection

Index test
Reference 
standard

Q1 Q2 Q3 Q1 Q2 Q1 Q2 Q1 Q2 Q3

Brown et al Yes Yes Yes Yes Yes Yes Unclear Yes No Yes High Low Low

Brooks et al Yes Yes Yes Yes Unclear Yes Unclear Yes No Yes Low Low Low

Sahin et al Yes Yes Yes Unclear Yes Yes Unclear Yes Yes Yes Low Low Low

Kornezos et al Yes Yes Yes Yes Yes Yes Unclear Yes No Yes Low Low Low

Engles et al Yes Yes Yes Yes Yes Yes Unclear Yes No Yes Low Low Low

Demir et al Yes Yes Yes Unclear Yes Yes Unclear Yes Yes Yes Low Low Low

Melody et al Yes Yes Yes Yes Unclear Yes Unclear Yes Yes Yes Low Low Low

Basnet et al Yes Yes Yes Yes Unclear Unclear Yes Yes No Yes Low Low Low

Akdemir et al Yes Yes Yes Yes Yes Yes Unclear Yes No Yes Low Low Low

Zanobetti 
et al

Yes Yes Yes Yes Yes Yes No Yes Yes Yes Low Low Low

Dammers 
et al

No Yes Yes Unclear Yes Yes Unclear Yes No No High Low Low

Mohsin et al Yes Yes Yes Yes Yes Yes Unclear Yes Yes Yes Low Low Low

Ala et al Yes Yes Yes Yes Yes Yes No Yes No No Low Low Low

Hamid et al No Yes Yes Yes Yes Yes Yes Yes Yes Yes Low Low Low

Fleming et al Yes Yes Yes Yes Yes Yes No Yes No Yes Low Low Low

Becker et al No No Yes No Yes Yes No Yes Yes Yes Low Low High

Study characteristics
The characteristics of the included studies were 
illustrated in Table II. Most of the studies were conducted 
in Europe (8 studies) and Asia (6 studies). No studies 
were conducted in South America, Australia and Africa. 
All studies were published after the year 2000, and only 
two studies that were published after 2020. The patients 
of the studies were blunt abdominal trauma patients, 

with three studies including multi-trauma patients. Five 
studies included only stable patients. A study specifically 
includes only pregnant women with abdominal trauma. 
In most of the studies, the patients were predominantly 
male. The most common mechanism of injury were 
traffic accidents, followed by falls from height. Other 
causes, such as conflicts, sporting injuries and industrial 
accidents were rare.

Table II: Characteristics of included studies

Study Country
Study 
design

Popula-
tion

Sam-
ple 
size 
(n)

Gender 
(%male)

Average 
age

Mechanism 
of injury 

(%)

USG Proto-
col

CT pro-
tocol

Non-CT 
refer-
ence 

standard

Organ injured 
(%)

Brown 
et al

United 
States

Retro-
spective 

BAT; 
pregnant

101 0 24 N/A • Area: 
LUQ, RUQ, 
paracolic 
gutters, renal 
fossae, pelvis 
• Organ: 
Liver, spleen, 
kidneys, heart 
• 2.25-, 3.5-, 
or 5.0-MHz 
sector or 
5.0-MHz 
curved array 
transducers•	
• By certified 
sonographer

CT scan Fol-
low-up 
US, IV 
urog-
raphy, 
cystog-
raphy, 
laparoto-
my

• Liver (20) 
• Spleen (40)
•Kidney (20)
•Placenta (40)

CONTINUE



Mal J Med Health Sci 21(2): 205-215, Mar 2025208

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

CONTINUE

Table II: Characteristics of included studies. (CONT.)

Study Country
Study 
design

Popula-
tion

Sam-
ple 
size 
(n)

Gender 
(%male)

Average 
age

Mechanism 
of injury 

(%)

USG Proto-
col

CT pro-
tocol

Non-CT 
refer-
ence 

standard

Organ injured 
(%)

Brooks 
et al

United 
Kingdom

Prospec-
tive

BAT/ 
multi-
trauma

50 N/A N/A • Traffic 
accident 
(80)
• Fall (14)
• Conflict 
(6)

• Area: 
perisplenic, 
perihepatic, 
pericardial, 
pelvis
• 4-2 MHz 
15mm curved 
array trans-
ducer
• By doctors 
trained in 
FAST

CT scan DPL, 
laparos-
copy, 
lapa-
rotomy, 
clinical 
observa-
tion

N/A

Sahin et al Turkey Retro-
spective

BAT 110 71.8 40.19 ± 
15.64

• Traffic 
accident 
(92.8)
• Fall (6.4)

• 2-5 MHz 
transducer
• By radiol-
ogist

CT scan - N/A

Kornezos 
et al

Greece Retro-
spective

BAT; 
stable

1999 66 N/A • Traffic 
accident 
(78)
• Fall (17)
• Conflict 
(5)

• Area: 
epigastrium, 
RUQ, LUQ, 
paracolic gut-
ters, pelvis
• Organ: 
Liver, spleen, 
kidney
• By radiol-
ogist

CT scan Laparot-
omy

• Liver (12.8)
• Spleen (30.3)
• Kidney (7.3)
• Pancreas (0.9)
• Urinary blad-
der (1.8)

Engles 
et al

India Prospec-
tive 

BAT; 
with no 
sign of 
perito-
nitis

104 89.42 38.17 • Traffic 
accident 
(78.9)•	
•Fall 
(12.5)•	
•Conflict 
(3.8)•	
•Industrial 
accident 
(3.8)•	
•Animal 
attack (1)

• 3.5 MHz 
abdominal 
transducer
• By radiol-
ogist

Contrast 
CT

Laparot-
omy

N/A

Demir 
et al

Turkey Prospec-
tive

Multi-
trauma

226 79.6 38.74 ± 
17.18

•Traffic 
accident 
(89.8)
•Fall (10.2)

FAST US By 
senior radiol-
ogy resident

CT scan - N/A

Om-
raninava 
et al

Iran Cross 
section-
al

Severe 
BAT

140 62.8 28,14 ± 
3.37

• Traffic 
accident 
(69.3)
• Fall (13.6)
• Conflict 
(5.7)
•Sport acci-
dent (1.4)
•Others (5)

USG Contrast 
CT (IV)

- •Liver (34.1)
•Spleen (41.5)
•Kidney (14.6)
•Intestine (4.9)
•Others (4.9)

Basnet 
et al

Nepal Prospec-
tive

BAT 261 72.4 39 •Traffic 
accident 
(44.4)
•Fall (43.3)
•Conflict 
(4.6)
•Others 
(5.7)

•2-5 MHz 
transducer
•By attending 
physician

Contrast 
CT (IV)

Laprot-
omy, 
Plain 
X-ray

• Liver (50)
• Spleen (41.7)
• Kidney (8.3)
• Intestine (8.3)

Akdemir 
et al

Turkey Cross 
section-
al

BAT 315 69.5 37.7 • Traffic 
accident 
(69.9)
• Fall (20.3)
• Conflict 
(9.8)

• Area: RUQ, 
LUQ, supra-
pubic
• 2-5 MHZ 
curved Array 
Transducer
• By 
emergency 
physician

Contrast 
CT (IV), 
interpre-
tation by 
radiolo-
gist

- N/A
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Table II: Characteristics of included studies. (CONT.)

Study Country
Study 
design

Popula-
tion

Sam-
ple 
size 
(n)

Gender 
(%male)

Average 
age

Mechanism 
of injury 

(%)

USG Proto-
col

CT pro-
tocol

Non-CT 
refer-
ence 

standard

Organ injured 
(%)

Zanobetti 
et al

Germa-
ny

Cross 
section-
al

Trauma 601 75 46 N/A • Area: 
perisplenic, 
perihepatic, 
pericardial, 
pelvis
• 5-MHz 
curved array 
transducer
• By 
emergency 
medicine 
specialist/ 
resident

Contrast 
CT (IV), 
interpre-
tation by 
radiolo-
gist

- N/A

Dammers 
et al

Nether-
land

Retro-
spective

BAT; 
stable

421 65.3 32 • Traffic 
accident 
(62.89)
• Fall (27.7)
• Conflict 
(1.45)
• Others 
(9.15)

• Area: 
hepatorenal, 
splenorenal, 
rectovesicular 
pouch
• 2-6 MHz 
curved array 
transducer
• By radiolo-
gist/ radiolo-
gy resident

CT scan Surgery 
finding

•Liver (55.5)
•Spleen (33.3)
•Kidney (5.5)
•Intestine (5.5)

Mohsin 
et al

Pakistan Cross 
section-
al

BAT 100 52 33.9 • Traffic 
accident 
(60)
•Fall (16)
•Conflict 
(13)
•Others (11)

Using 3.75 
MHz convex 
transducer

Contrast 
CT (IV 
and oral)

- N/A

Ala et al Iran BAT/ 
multi-
trauma; 
stable

380 77.89 41.19 •Traffic 
accident 
(84.2)
•Fall (14.2)
•Conflict 
(1.57)

•Area: 
hepatorenal, 
splenorenal, 
paravesical 
•By emergen-
cy medicine 
and radiology 
resident

Interpre-
tation by 
radiolo-
gist

- N/A

Hamid 
et al

Pakistan Cross 
section-
al

BAT/ 
multi-
trauma; 
stable

141 94 30 •Traffic 
accident 
(70)
•Others (30)

•3.5/5.0 
convex trans-
ducer
•By radiol-
ogist

Spiral 
CT, 

- N/A

Fleming 
et al

United 
Kingdom

Cross 
section-
al

BAT 100 62 41 •Traffic 
accident 
(14)
•Fall (28)
•Conflict 
(32)
•Others (26)

FAST US by 
emergency 
physician

Contrast 
CT (IV), 
interpre-
tation by 
radiolo-
gist

Surgery N/A

Becker 
et al

United 
States

Retro-
spective 

BAT; 
stable

3181 71 39 •Traffic 
accident 
(72) 
•Fall (17) 
•Conflict 
(12)

• Area: 
perisplenic, 
perihepatic, 
pericardial, 
pelvis
• 3.5 MHz 
curved probe
• By trauma 
fellow/ resi-
dent

CT scan - •Liver (39.6)
•Spleen (23.9)
•Kidney (15.7)
•Intestine (7.3)
•Gaster (0.8)
•Pancreas (3.3)
•Others (9)
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DISCUSSION

Blunt abdominal trauma (BAT) is caused by blunt force to 
the abdomen. It can result in damage to internal organs, 
leading to injuries such as those to the liver, bowel, 
spleen, and intestines, often causing internal bleeding. 
BAT patients are frequently encountered in the ER, 
and due to the often ambiguous clinical presentation, 
diagnosis can be challenging. Patients may present with 
symptoms such as pain, bleeding, unstable vital signs, 
and peritonitis. Physical examination may reveal seat 
belt signs, ecchymosis, a distended abdomen, tender 
palpation, and absent bowel sounds (5)

BAT can occur across all ages and genders, but in our 
study, it is more prevalent in adult men. Studies have 
shown that the majority of BAT patients are adult 
men, ranging from 52% to 94% (28, 29). This higher 
prevalence among men can be attributed to various 
factors, including masculine role attitudes, higher 
alcohol consumption, and their tendency to engage in 
risky behaviours such as speeding, and non-compliance 
with seat belt usage. Data from 1982 to 2021 indicate 
that the proportion of fatally injured passengers involved 
in drunk driving and speeding is consistently higher 
among males than females (32, 33).

Fig. 1: Prisma flow diagram of study selection

The majority of studies reported the use of the standard 
FAST technique, although different types of USG 
machines were used in each study. Studies considered 
FAST results positive if there was abdominal free fluid 
(indicated by anechoic intraperitoneal fluid) and/or 
organ injuries (lacerations, contusions, hematomas, and 
hypoperfusion). Most studies (62.5%) did not report 
the type of injury sustained in the abdomen, but in the 
studies that did report it, the liver and the spleen were 
the organs most commonly injured. In most studies, 
USG was done by radiologists or radiology residents. 
In one study, USG was done by emergency medicine 
residents and radiology residents, thus yielding two 
datasets for analysis. In nine studies (56.2%), CT is the 
only reference standard used, while the rest used CT 
and surgery findings to confirm diagnosis. One study 
also used diagnostic peritoneal lavage and clinical 
observation as reference standard, and another  study 
used follow-up US and intravenous urography as 
reference standard.

Statistical analysis
The sensitivity of USG ranged from 46.2 to 100%, while 
specificity ranged from 84.6 to 100% (Table III). When 
the sensitivity and specificity data were pooled, USG 
showed a moderate sensitivity (78.2% (CI 95%: 75.8 - 
0.805)) and  high specificity (97.8% (CI 95%: 0.975 - 
0.981)) (Fig. 2 and Fig. 3). The heterogeneity of both 
sensitivity and specificity was high (both have values of 
p = 0.000), and Higgin’s I-squared for both sensitivity 
and specificity (85.0% and 92.5%) also indicated high 
heterogeneity. The AUC for overall datasets was 0.9512, 
indicating a high accuracy of USG compared to the 
reference standard.

Fig. 2: Forest plot for specificity

Fig. 3: Forest plot for sensitivity
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but only 374 registered CT scans and only 178 of them 
were functional (9, 18). Furthermore, the cost burden 
associated with contrast-enhanced abdominal CT 
scans poses a considerable barrier to their widespread 
adoption, with prices ranging from 4 to 5 million 
Indonesian Rupiahs and subject to variation across 
different healthcare institutions (43-44). These challenges 
underscore the importance of exploring alternative 
diagnostic modalities, such as the Focused Assessment 
with Sonography for Trauma (FAST), to facilitate timely 
and cost-effective trauma assessment in resource-limited 
settings.

Focused Assessment with Sonography for Trauma (FAST) 
is a point-of-care ultrasound (POCUS) examination 
performed on trauma patients. It is conducted by 
a trained clinician and is deemed a critical trauma 
assessment tool aimed at expediting decision-making 
processes. FAST ultrasound examination assesses four 
specific regions of the body for signs of trauma: the 
right upper quadrant (RUQ), the left upper quadrant 
(LUQ), the suprapubic region, and the pericardial area. 
These regions are targeted to quickly identify free fluid 
accumulation indicative of internal bleeding (7). FAST 
offers several advantages over computed tomography 
(CT) scans. It reduces the need for CT scans, thereby 
minimising radiation exposure, provides timely 
information for early intervention, and contributes to 
reduced hospital stays. 

Furthermore, the accessibility and cost-effectiveness 
of FAST contribute to its widespread adoption in 
Indonesia's healthcare landscape. As of 2022, Indonesia 
has approximately 6,886 ultrasound units dispersed 
across primary care facilities, (12). The Indonesian 
Ministry of Health also mandates that the lowest-tier 
hospitals, categorised as Type D hospitals, must be 
equipped with ultrasound machines as standard medical 
equipment (45). Notably, the economic advantages of 
FAST are underscored by its affordability compared to 
contrast-enhanced CT scans, with FAST scans estimated 
to be approximately ten times cheaper (43-44). This 
accessibility and cost-effectiveness make FAST a 
valuable tool for timely and efficient trauma assessment, 
particularly in resource-constrained settings.

Moreover, FAST examinations can be conducted at the 
bedside, enabling the assessment of untransportable 
patients (46). Additionally, FAST is characterised by its 
ease of acquisition and interpretation, making it feasible 
for trained emergency physicians to perform in the 
emergency room setting. The recommended duration 
for FAST training is relatively short, spanning only two 
days (16 hours), and it is adequate for successful FAST 
(19, 47).

The sensitivity of a diagnostic tool indicates its ability 
to detect a disease, while specificity indicates its ability 
to identify the absence of the disease. A highly sensitive 

The majority cause of BAT is traffic accidents. This result 
is in accordance with previous studies conducted in 
different countries, including the US, India, and Turkey 
(5, 34-35). As in cars, seat belts are designed to transmit 
energy to the clavicle, chest wall, and pelvis (anterior 
superior iliac spine [ASIS]). When a seatbelt rests on the 
neck or well above the ASIS, force is transmitted to the 
softer neck area and the more vulnerable abdominal 
viscera. This mechanism can cause blunt abdominal 
trauma along with lumbar spine fracture (36).

The liver is the most commonly injured organ in BAT, 
followed by the spleen.  Previous studies by El Menyar 
et al, and Kumar et al, also agreed with this result (37-
39).  The liver is the largest solid organ in the abdomen 
and occupies a central position beneath the rib cage. 
Its size and location make it more likely to be impacted 
during trauma. Unlike some other organs, the liver 
consists of a fragile parenchyma within the Glisson’s 
capsule, offering minimal protection against trauma. 
Although the liver is anchored to surrounding structures 
by ligaments, it retains some degree of mobility within 
the abdomen. This mobility increases the likelihood of 
liver injury during sudden deceleration or impact, as 
the organ may be subjected to shearing or compressive 
forces. Additionally, the liver receives blood from both 
the hepatic artery and the portal vein, providing it with 
a rich vascular supply. While this dual blood supply 
is essential for the liver's metabolic functions, it also 
makes the organ more vulnerable to trauma-induced 
haemorrhage and vascular injury. (40). Spleen is also 
located in a relatively superficial location beneath the 
rib cage, and also well-perfused by the splenic artery, 
making this organ susceptible to trauma (37).

Computed Tomography (CT) scan has emerged as the 
gold standard in diagnosing blunt abdominal trauma 
(BAT) globally, owing to its unparalleled accuracy 
and ability to provide comprehensive imaging data. A 
contrast-enhanced CT scan is particularly recommended 
for BAT diagnosis, as it enables the acquisition of arterial 
and portal venous phase images, enhancing diagnostic 
precision and facilitating a thorough assessment of 
trauma-related injuries (41). However, despite its 
diagnostic superiority, there are constraints associated 
with the widespread utilisation of CT scans in certain 
populations, such as pregnant women, due to concerns 
regarding radiation exposure. Additionally, logistical 
challenges, including the immobility of critically ill 
patients, may preclude the timely performance of CT 
scans in emergency settings. 

Moreover, in developing countries like Indonesia, 
disparities in healthcare infrastructure contribute to 
unequal access to CT imaging services. Data from 
the Indonesian Central Bureau of Statistics highlight 
a significant deficit in the availability of CT scanners 
relative to the number of healthcare facilities. Indonesia 
had 2430 general hospitals and 536 special hospitals 
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test (>90%) effectively detects the disease when present, 
and a highly specific test (>90%) accurately confirms 
its absence (48). The FAST ultrasound has a sensitivity 
of 78.2%, meaning it correctly identifies 78.2% of 
patients with free fluid in the abdomen but misses 
21.8%, leading to false negatives. Therefore, a negative 
FAST result should not be solely relied upon. With a 
specificity of 97.8%, FAST accurately identifies 97.8% 
of patients without free fluid, resulting in a low rate 
of false positives. Thus, a positive FAST result strongly 
indicates the presence of free fluid. Similar findings have 
been reported in other studies, with FAST specificity 
exceeding 90% (38,49). In our study, the sensitivity of 
FAST varies widely among physicians in different areas 
of expertise -radiologists or non-radiologists-, However, 
we found that no physician in a specific area of expertise 
was superior in terms of sensitivity of ultrasound results. 
For instance, the lowest sensitivity test result observed in 
our study showed that FAST was performed by a wide 
range of operators (from first-year specialists-in-training 
to expert consultants), depending on their availability at 
that moment (30). 

A positive FAST result indicates the presence of 
intraperitoneal free fluid, typically assumed to be 
hemoperitoneum in cases of trauma. This finding 
warrants further evaluation, potentially including 
intermediate steps such as computed tomography (CT), 
emergency surgery, or other interventions. It is important 
to note that peritoneal free fluid may not be detectable 
on ultrasound until it exceeds a volume of 500 mL. 
Therefore, a negative FAST result does not definitively 
rule out bleeding. Additionally, certain injuries such as 
mesenteric vascular injury, solid organ injury, hollow 
viscus injury, and diaphragmatic injury may not 
necessarily result in intraperitoneal fluid accumulation, 
potentially leading to a false-negative result on FAST 
scan (50). 

Despite its advantages, the Focused Assessment 
with Sonography for Trauma (FAST) technique 
exhibits limitations, notably its operator-dependency, 
contributing to variable accuracy across studies. 
Detection of minimal fluid amounts challenges even 
experienced operators, leading to potential false-
negative results, necessitating additional diagnostic 
modalities if patients are clinically stable. This decreases 
FAST sensitivity for minimal bleeding injuries, increasing 
false-negative risks (51). Moreover, FAST's inability to 
differentiate between blood and other fluids can result 
in false-positive findings, including ascites, peritoneal 
dialysate, ventriculoperitoneal shunt outflow, and 
ovarian cyst rupture.  (52). 

There were some limitations in our study. Variations in 
operator expertise and patient clinical conditions make 
the diagnostic performance, especially the sensitivity, 
vary widely, resulting in a heterogeneous result 
that needs further analysis. Additionally, the studies 

included did not specify the blinding of the reference 
standard examiner, adding a potential bias. Lastly, in 
some studies, there were additional reference standards 
other than CT (such as DPL, follow-up US and surgery 
findings). Although these reference standards generally 
have reliable diagnostic performance, this could present 
a bias in measuring the diagnostic performance of the 
US. These limitations underscore the need for careful 
consideration in future research endeavours.

CONCLUSION

BAT, which often results from traffic accidents, poses 
significant diagnostic challenges in emergency settings 
due to its ambiguous clinical presentation and potential 
for severe internal injuries. The liver and spleen are 
the most common injured organ in BAT, due to their 
superficial locations and rich vascular supply. Although 
CT scan is the gold standard for diagnosing BAT, resource 
and economic constraints, especially in developing 
countries like Indonesia, limit their widespread use. FAST 
offers a cost-effective and accessible alternative, and its 
advantages are quick, bedside evaluation, and reduced 
radiation exposure. FAST has shown high specificity and 
moderate sensitivity, therefore a negative FAST cannot 
rule out abdominal injury and should be followed by 
observation and/or another diagnostic method. Its 
diagnostic accuracy varies between operators, although 
a short training period is sufficient for a successful FAST. 
Despite its limitations, FAST remains a valuable tool for 
trauma assessment in resource-limited environments, 
emphasizing the need for continued research to enhance 
its diagnostic performance.
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