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Abstract
Background/Aim: Polytrauma is a leading cause of morbidity and mor-
tality worldwide, particularly in low- and middle-income countries with lim-
ited healthcare resources. The "golden hour" following trauma is critical 
for effective intervention, yet reliance on computed tomography (CT) for 
diagnosis often delays treatment due to logistical challenges. Focused as-
sessment with sonography for trauma (FAST) has emerged as a rapid, 
bedside diagnostic tool, offering a potential solution in resource-limited 
settings. This study evaluates the utility of FAST in the management of pol-
ytrauma patients in North Macedonia, focusing on its impact on diagnostic 
efficiency, patient outcomes and resource allocation.
Methods: A prospective longitudinal randomised clinical trial was con-
ducted on 80 polytrauma patients, divided into two groups: one receiving 
FAST followed by CT (FAST/CT) and the other undergoing CT alone. Diag-
nostic time, accuracy, surgical intervention rates, hospitalisation duration 
and mortality were compared between the groups. Statistical analysis was 
performed using descriptive and analytical methods.
Results: A total of 80 polytrauma patients were included and random-
ly assigned to a FAST/CT group or a CT-only group. FAST significantly 
reduced diagnostic time compared with CT alone (mean 5.12 vs 23.55 
minutes), without delaying subsequent CT imaging or definitive diagnosis. 
Both FAST and CT demonstrated high accuracy in detecting thoracic (92.5 
% vs 97.5 %) and abdominal injuries (85 % vs 86.25 %), with a 97.5 % 
agreement between methods. No significant differences were observed 
between groups regarding surgical intervention rates, length of hospital 
stay, or mortality. 
Conclusion: FAST proved to be a cost-effective, non-invasive and ef-
ficient diagnostic tool, particularly valuable in resource-limited settings. 
While its limitations, including false negatives, necessitate complementary 
CT for stable patients, FAST optimises trauma care by streamlining diag-
nosis and resource allocation. Challenges such as equipment availability 
and operator training must be addressed for effective implementation.

Key words: Focused assessment with sonography for trauma; Wounds 
and injuries; Disease management; Point-of-care systems; Ultrasonography.
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Introduction

One of the biggest problems facing modern med-
icine is polytrauma, which contributes signifi-
cantly to morbidity and mortality worldwide. Re-
cent statistics show that trauma is a major cause 
of death for people under 45 and that it dispro-
portionately affects people in low- and middle-in-
come nations with frequently scarce healthcare 
facilities. A fundamental idea in trauma man-
agement, the “golden hour” notion highlights the 
vital significance of prompt and effective inter-
ventions during the first sixty minutes after an 
injury. The literature agree that the golden hour is 
the time frame in which resuscitation techniques 
can dramatically lower mortality and enhance 
long-term results for patients with polytrauma.1-3

Timely resuscitation is essential for effective 
management during this critical time, but so are 
precise and quick diagnostic assessments to in-
form treatment choices. Computed tomography 
(CT) has long been the gold standard for imag-
ing in trauma. Clinicians can accurately diagnose 
life-threatening diseases like internal bleeding, 
organ damage and fractures thanks to CT scans, 
which offer comprehensive and trustworthy in-
formation regarding injuries. However, there 
are a lot of practical and logistical issues with 
depending so heavily on CT imaging. Specialised 
radiological equipment, skilled workers and the 
physical transfer of frequently uncooperative 
patients to radiology suites are necessary for CT 
scans. Especially in healthcare systems with lim-
ited resources, these variables may cause delays 
in diagnosis and treatment.4, 5

A substantial body of evidence has examined the 
performance of focused assessment with sonog-
raphy for trauma (FAST) in comparison with CT 
in the evaluation of trauma patients. Previous 
studies have demonstrated that FAST is charac-
terised by high specificity in detecting intraperi-
toneal and thoracic free fluid, while its sensitivity 
may be variable and influenced by factors such as 
injury pattern, patient stability and operator ex-
perience. Despite these limitations, CT continues 
to represent the reference imaging modality for 
comprehensive trauma assessment in haemody-
namically stable patients, owing to its detailed 
anatomical visualisation and overall diagnostic 
reliability.2, 5-7

In light of these drawbacks, point-of-care imag-
ing methods that offer quick, precise and easily 

available diagnostic data have gained popularity. 
One in-trauma treatment option that has gained 
popularity is FAST. The time to diagnosis is great-
ly shortened by this bedside ultrasonographic ap-
proach, which allows doctors to rapidly check for 
hemoperitoneum, haemothorax/pneumothorax 
and pericardial effusion. Without the require-
ment for a radiologist or patient transfer, FAST 
is non-invasive, low resource consumption and 
performable by doctors at the patient’s bedside. 
Because of these characteristics, it is especially 
useful in environments with limited resources, 
where staff and time are frequently scarce.6, 7

The adoption of FAST is a significant develop-
ment in trauma care in middle-income nations 
like North Macedonia, where healthcare systems 
are hindered by a lack of funding and resources. 
Clinicians can get around some of the inherent 
drawbacks of conventional imaging techniques 
by incorporating FAST into current procedures. 
This method ensures that high-quality treatment 
is provided even in difficult situations by maxi-
mising resource utilisation and speeding up deci-
sion-making within the golden hour.5, 8, 9

Despite the established role of CT as the refer-
ence imaging modality in trauma care, its avail-
ability and timely use may be limited in routine 
emergency settings, particularly in middle-in-
come countries. In North Macedonia, access to 
CT imaging can be constrained by organisational 
factors such as staffing availability, patient trans-
port logistics and workflow demands, especially 
outside peak hours. These limitations highlight 
the need for reliable bedside diagnostic tools that 
can support early clinical decision-making while 
awaiting definitive imaging.

According to data published by the World Health 
Organisation for the period from 2013 to 2016, 
Macedonia had a 5.8 % increase in fatal outcomes 
from traffic accidents per 100,000 inhabitants 
compared to other countries in the region.1 

Therefore, the aim of this study was to evaluate 
the role of FAST as part of the initial diagnostic 
pathway for polytrauma patients in North Mace-
donia, a middle-income healthcare setting. The 
study focuses on the impact of FAST on diagnos-
tic timelines, clinical decision-making, patient 
management and its implications for workflow 
and resource utilisation within emergency care.
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Methods

The study was a prospective cohort longitudinal 
randomised clinical trial, conducted with ethical 
approval from the Clinical Research Ethics Com-
mittee at “Ss Cyril and Methodius” University, 
Skopje and in coordination with the University 
Clinic for Traumatology, Orthopaedic Diseases, 
Anaesthesiology, Reanimation, Intensive Care 
and Emergency Centre. Informed consent was 
obtained from all participants or their represen-
tatives, emphasising their voluntary participa-
tion and their right to withdraw at any time. The 
study sought to encompass all patients with pol-
ytrauma admitted to the emergency surgical de-
partment. The study’s inclusion criteria included 
all consecutive trauma patients admitted to the 
Emergency Clinical Centre, irrespective of their 
injury mechanism and age above 18 years. Ex-
cluded were all pregnant patients and those re-
quiring immediate transfer to the intensive care 
unit or operating theatre.

Upon admission, basic demographic data such as 
age, gender, BMI, diagnosis and injury mechanism 
were recorded. Computer software randomly di-
vided patients into two groups:

•• Group I: The group underwent a FAST exam-
ination in addition to standard diagnostic 
procedure CT (FAST/CT).

•• Group II: Only performed standard diagnos-
tic procedure – CT (CT).

Figure 1: Consort diagram
ER: emergency department; e-FAST: extended focused assessment with sonography for trauma; CT: computed tomography;

In the FAST/CT group, all included patients un-
derwent an initial FAST examination upon ad-
mission, followed by CT imaging as part of the 
standard diagnostic protocol. CT was performed 
in all patients in both study groups and no patient 
was managed based solely on FAST findings with-
out subsequent CT confirmation. Therefore, FAST 
findings were interpreted in conjunction with CT 
results, which served as the reference standard 
for injury assessment and final diagnosis. Patient 
inclusion, exclusion and group allocation are pre-
sented in a flow diagram (Figure 1).

Used protocols
•• The initial assessment protocol (A, B, C, D, E) 

involved evaluating airway, breathing, circu-
lation, disability and exposure.

•• The eFAST protocol checked five body parts 
for free fluid or organ damage: the upper right 
quadrant, the pericardium, the upper left 
quadrant, the area above the pubic bone and 
the thoracic cavity. All investigations with 
FAST were made by one doctor. In addition, 
bilateral thoracic ultrasound was performed 
to evaluate for pneumothorax and haemotho-
rax, using anterior thoracic views. An eFAST 
examination was considered positive if free 
fluid was detected in any of the standard ab-
dominal views (right upper quadrant, left up-

Brzanov et al. Scr Med. 2025 Nov-Dec;56(6):1095-106.
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Results

Patient characteristics and injury
mechanism
Study group included 80 patients divided in two 
groups. Group I were patients that underwent a 
FAST examination in addition to standard diag-
nostic procedure CT (FAST/CT). Group II were 
patients who underwent standard diagnostic 
procedure CT (CT). The majority of the cohort 
were men (n = 70, 87.5 %), with an average age 
of 40.27 years (median: 38.5, range: 19-69 years, 
standard deviation (SD): 14.78). The two groups 
did not differ in sex distribution (two-sided Fish-
er’s exact test, p = 0.633), with 90 % (n = 36) of 
the patients in the FAST-CT group and 85 % (n = 
34) of the patients in the CT group being men. 

All included patients whose initial admission to 
the emergency surgical centre was due to trauma. 
The mechanism of injury (trauma) was diverse. 
The most common mechanisms of injury were 
motor vehicle accident (n = 28, 35 %) and pedes-
trian injury (n = 21, 26.25 %). The two groups did 
not differ in the mechanism of injury (two-tailed 
Fisher’s exact test, p = 0.541).

Diagnostic time and workflow analysis
The duration of the diagnostic procedures per-
formed were compared. In the FAST-CT group of 
patients, the FAST was significantly faster than 
the CT method (Figure 2, two-sided Wilcoxon 
test, p = 1.4 × 10-14). The FAST method in these 
patients lasted on average 5.12 minutes (median: 
5.08, range: 3.92-6.7, SD: 0.71), compared to the 

per quadrant, or pelvic view), if pericardial 
effusion was identified on cardiac views, or 
if sonographic signs of pneumothorax or hae-
mothorax were present on thoracic examina-
tion. Thoracic e-FAST findings were consid-
ered positive in the presence of absent lung 
sliding with a barcode (stratosphere) sign on 
M-mode or visualisation of pleural fluid con-
sistent with haemothorax.

CT protocol
After the eFAST examination, Group I patients 
and all Group II patients underwent CT imaging 
for further diagnosis. CT findings were used as 
the reference standard for injury assessment. CT 
results were categorised based on the presence or 
absence of traumatic findings, including thoracic 
and intra-abdominal injuries. Any CT-detected 
traumatic lesion relevant to the mechanism of 
injury was considered a positive CT finding. In-
juries were not further classified according to 
severity or grading systems. A radiologist blind 
to group allocation independently reviewed all 
imaging results to minimise bias.

Clinical outcomes were recorded, the presence of 
free fluid, pleural effusions, pneumothorax, any 
surgery or intervention and the duration of hos-
pitalisation. The primary outcomes of the study 
were diagnostic time and agreement between 
FAST and CT findings. Secondary outcomes in-
cluded time from admission to intervention, need 
for surgical or invasive procedures, length of hos-
pital stay and in-hospital mortality.

Statistical analysis
The statistical analyses were conducted using 
STATISTICA version 10 and IBM SPSS 20.0, em-
ploying both descriptive and analytical methods. 
Categorical data were analysed using propor-
tions, rates and the difference test and assessed 
numerical data using measures of central ten-
dency, dispersion and Student’s t-test; ANOVA 
with Tukey HSD for multivariable comparisons 
and evaluated correlations using Spearman’s 
rank-order and Pearson coefficients. Nonpara-
metric tests such as the Mann-Whitney U test 
and Chi-square or Fisher’s exact tests were used 
to assess dependencies. Trends over time were 
analysed using a dynamic index, normality was 
tested with Shapiro-Wilk and significance was 
set at p < 0.05 Figure 2: Comparison of diagnostic method duration in patients 

undergoing CT and FAST in FAST/CT group
FAST: Focused assessment with sonography for trauma; CT: computed to-
mography;

Brzanov et al. Scr Med. 2025 Nov-Dec;56(6):1095-106.
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Figure 3: Duration of the CT diagnostic method in the CT group, 
compared to the duration of CT in the FAST-CT group

FAST: Focused assessment with sonography for trauma; CT: computed to-
mography;

Figure 4: Distribution of trauma by systems in both groups
Distribution of trauma by systems in both groups. Patients are shown as 
rows and traumas in columns alongside findings from diagnostic methods; 
quadrant code: black = presence of trauma, white = absence of trauma, 
grey = patients from Group II CT who were not evaluated with the FAST 
method. 1 is pericardium in FAST scanning, 2 is the left thoracic quadrant of 
the FAST, 3 the right thoracic quadrant of FAST, 4 is the upper right quadrant 
of the abdomen in FAST, 5 the upper left quadrant of the abdomen in FAST 
and 6 is the suprapubic view in FAST. FAST: Focused assessment with so-
nography for trauma; CT: computed tomography;

average duration of the CT method of 23.55 min-
utes (median: 20.50, range: 9-50, SD: 10.27).

The FAST method was not associated with a dif-
ference in the length of the CT method for the 
FAST-CT group of patients, who had the same 
length of time for the CT method as the CT group 
of patients (mean: 24.73, median: 22.5, range: 
9–50, SD: 10.5, two-tailed Wilcoxon test, p = 0.52) 
(Figure 3). Also, using the FAST method before 
the CT scan did not make the time between ad-
mission and getting the CT result longer (two-
tailed Wilcoxon test, p = 0.67).

Statistical analysis of the data showed that the 
most common diagnosed types of traumas were 
to the musculoskeletal system (n = 69, 86.25 %) 
and the thorax (n = 62, 77.5 %). Head trauma 
(n = 25, 31.25 %) and abdominal trauma (n = 24, 
30.00 %) followed, both of which were less com-
mon (Figure 4).

Diagnostic accuracy of eFAST
compared with CT
In the eFAST/CT group (n = 40), FAST examina-
tion was positive in 20 patients (50 %). Among 
these patients, CT confirmed traumatic thoracic 
and/or abdominal injuries in 19 cases, while one 
patient had no corresponding injury identified on 
CT. FAST was negative in 20 patients, of whom CT 
identified traumatic findings in one patient, rep-
resenting a false-negative FAST result. Overall 

agreement between FAST and CT findings in the 
FAST/CT group was 97.5 %. 

Both diagnostic methods had high accuracy in 
determining thoracic trauma, with FAST having 
an accuracy of 92.5 % and CT having an accuracy 
of 97.5 % in determining thoracic trauma. With 
regard to the eFAST examination, thoracic eFAST 
identified pneumothorax and/or haemothorax 
in 29 patients. CT confirmed thoracic injuries in 
all but one of these cases. One thoracic injury de-
tected on CT was not identified by eFAST, repre-
senting a missed case. No false-positive thoracic 
eFAST findings were recorded. Accuracy was 
lower in determining abdominal trauma, with 
FAST accuracy being 85 % and CT accuracy being 
86.25 %. In FAST-CT patients, the two methods 
agreed 97.5 % of the time when it came to identi-
fying thoracic and abdominal trauma. This means 
that in 29 patients, both methods consistent that 

Brzanov et al. Scr Med. 2025 Nov-Dec;56(6):1095-106.
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there was thoracic trauma and in 16 patients 
consistent that there was abdominal trauma. 
The methods had differences in findings in two 
patients: in one patient, the presence of abdom-
inal trauma was determined by CT that was not 
visible by FAST, while in the second patient, the 
presence of thoracic trauma was determined by 
CT that was not visible by FAST.

When thoracic injuries were analysed separately, 
FAST demonstrated a sensitivity of 96.7 % (95 % 
CI: 83.3–99.4 %), specificity of 100 % (95 % CI: 
72.2–100 %), positive predictive value of 100 % 
(95 % CI: 88.3–100 %) and negative predictive 
value of 90.9 % (95 % CI: 62.3–98.4 %). One tho-
racic injury detected on CT was not identified by 
FAST, while no false-positive thoracic FAST ex-
aminations were recorded. For abdominal trau-
ma, FAST showed a sensitivity of 94.1 % (95 % CI: 
73.0–99.0 %), specificity of 100 % (95 % CI: 85.7–
100 %), positive predictive value of 100 % (95 % 

CI: 80.6–100 %) and negative predictive value of 
95.8 % (95 % CI: 79.8–99.3 %). One abdominal 
injury detected on CT was missed by FAST and 
no false-positive abdominal FAST findings were 
observed.

Surgical, interventional and clinical 
course and outcomes
A total of 37 (46.25 %) of the patients underwent 
surgery, of which 17 (42.5 %) were from the FAST-
CT group and 20 (50 %) were from the CT group, 
with no difference in the distribution of surgery 
between the two groups (two-sided Fisher’s exact 
test, p = 0.654). The patients mostly had surgery 
on their locomotor systems (FAST-CT: n = 9, 22.5 
%; CT: n = 7, 17.5 %), then abdominal surgery 
(FAST-CT: n = 4, 10 %; CT: n = 6, 15 %), abdominal 
and thoracic surgery (FAST-CT: n = 3, 7.5 %; CT: n 
= 2, 5 %) and urological surgery (FAST-CT n = 1, 
2.5 %; CT: n = 2, 5 %). Only two patients in the CT 

Figure 5: The clinical course of all patients
Legend: The x-axis displays the time in days from admission (0), while the y-axis displays individual patients. The trajectory displays the patient’s study group on 
the left side: circle represents CT and a triangle represents FAST-CT. An asterisk indicates the presence of deceased patients. FAST: Focused assessment with 
sonography for trauma; CT: computed tomography; ICU: intensive care unit;

Brzanov et al. Scr Med. 2025 Nov-Dec;56(6):1095-106.
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group had surgery on their nerves and one patient 
in the CT group had surgery on their heart. The 
FAST-CT group had an average of 7.86 hours be-
tween admission and surgery (median: 2.42, 
range: 1–90.6, SD: 21.37), the same as the CT 
group’s average of 14.03 hours (median: 2.05, 
range: 0.98–107.92, SD: 32.36). There was no dif-
ference in the number of invasive non-surgical 
procedures between the two groups (two-sided 
Fisher’s exact test, p = 0.646). Of the 49 patients 
who had invasive non-surgical procedures, 14 (35 
%) were in the FAST-CT group and 17 (42.5 %) 
were in the CT group. Most of the patients had 
one-sided thoracic drainage (FAST-CT: n = 15, 
37.5 %; CT: n = 13, 32.5 %), then bilateral thoracic 
drainage (FAST-CT: n = 7, 17.5 %; CT: n = 4, 10 %), 
thoracic drainage and immobilisation (FAST-CT: 
n = 1, 2.5 %; CT: n = 5, 12.5 %) and nasal tampon-
ade (FAST-CT: n = 3, 7.5 %; CT: n = 1, 2.5 %). Study 
found that the time between admission and inter-
vention was the same for both groups. In the 
FAST-CT group, it took an average of 1.57 hours 
(median: 1.58, range: 0.87–2.52, SD: 0.41) and it 
was the same for the CT group, which took an av-
erage of 1.50 hours (median: 1.43, range: 0.5–2.5, 
SD: 0.47).

There were no differences between the FAST-CT 
and CT groups in the average length of hospital 
stay (16.82 days for the FAST-CT group, 13.5 days 
on average, 1–53 days range and SD: 12.85; and 
16.77 days for the CT group, 13.5 days on average, 
1–41 days range and SD: 9.60).

The clinical course from the time of admission to 
the final outcome of the patient cohort through 
the patients’ time from admission to hospital dis-
charge or death is shown in Figure 5.

Discussion

Presented results showed that the male popula-
tion is more often affected by trauma (n = 70, 87.5 
%). Data from the literature confirm the same 
that trauma more often affects the male popula-
tion and younger groups. In this study, the mean 
age of the patients was (40 ± 14 years). This is 
in line with previous research, where men are 
more often affected as victims of trauma, due 
to the fact that they are often active in outdoor 
activities, traffic accidents and other injuries, as 
fewer women experience accidental traumatic in-
juries. The dominance of younger participants is 

explained by the fact that younger people spend 
more time outdoors than older people.10, 11

Time is a key factor in reducing mortality in 
these patients, so it is essential to identify trau-
ma as soon as possible and determine whether 
any intervention is needed in the shortest possi-
ble time. The first sixty minutes after trauma are 
called the “golden hour” because they are critical 
for providing timely and effective medical treat-
ment to patients, which increases the chances of 
survival and reduces the risk of long-term compli-
cations. To ensure timely and effective treatment 
during this hour, rapid assessment, diagnosis 
and stabilisation are essential.3, 12-15 In present-
ed study, no data on the time of the prehospital 
phase was available due to the large number of 
factors that influence it. From the heterogeneity 
of the anamnesis, to its non-existence due to the 
lack of accompaniment with the victim, the time 
of transport to the tertiary health facility and 
possible transfer from another facility are some 
of the possible explanations. But the time to com-
pletion of diagnostics and treatment on the other 
hand were the main driver for conducting this re-
search and its eventual implementation in trau-
ma protocols. As a test that belongs to the group 
of “point of care” tests that are performed at the 
patient’s bedside, it does not require expensive 
equipment and is reproducible. This FAST evalu-
ation has been implemented in many trauma pro-
tocols around the world.2, 5-7, 16, 17

The results of this study showed that the FAST 
method did not prolong the length of stay in the 
Emergency Surgical Centre and did not delay 
the final diagnosis with CT in trauma patients. 
The average time of the FAST examination was 
on average 5.12 minutes (median: 5.08, range: 
3.92-6.7, SD: 0.71), compared to the average dura-
tion of the CT method of 23.55 minutes (median: 
20.50, range: 9-50, SD: 10.27). The time to final 
diagnosis with CT in both groups was statistical-
ly insignificant (p < 0.05), which means that the 
implementation of the FAST method did not pro-
long the time frame and possibly delay the time to 
final diagnosis and treatment of trauma patients. 
These results of presented study correlate with 
the results published in the literature.18, 19 The 
mortality rate was not statistically significant 
between the groups 22.5 % vs 20 % FAST-CT vs 
CT group (n = 9 vs n = 8). 

A positive FAST scan result should be reported 
and addressed immediately, in accordance with 
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its high positive predictive value and high speci-
ficity. However, it is prudent to carefully consider 
what action to take, given the sensitivity of the 
method and the fact that one quarter of the re-
sults are false negative.9, 18-24 In the literature, the 
sensitivity of the FAST method has been report-
ed to be between 85 % and 96 % and the speci-
ficity to be greater than 98 %.18 While in trauma 
patients, the diagnosis reaches 100 % sensitivi-
ty.19, 25 This diagnostic procedure in the hands of 
experienced doctors is performed in less than 5 
minutes.19

In presented study, both diagnostic methods 
showed high accuracy in determining trauma in-
juries. In thoracic trauma, FAST had an accuracy 
of 92.5 %, while CT showed an accuracy of 97.5 
% in determining thoracic trauma. In one pa-
tient with a life-threatening thoracic injury, im-
mediate therapeutic intervention was initiated 
based on FAST findings before CT imaging could 
be performed. As CT was obtained only after the 
intervention, this patient was not included in the 
final analysis; however, this case illustrates the 
potential clinical value of FAST in guiding urgent 
decision-making in real-world emergency set-
tings. On the other hand, for abdominal trauma, 
the accuracy was lower. In determining abdomi-
nal trauma, the accuracy of FAST was 85 %, while 
the accuracy of CT was 86.25 % in determining 
abdominal trauma. In the FAST-CT group of pa-
tients, the agreement between the two methods 
in determining thoracic and abdominal trauma 
was 97.5 % for both traumas. This is consistent 
with the results previously published in the liter-
ature.18, 24, 25 And if the method is repeated several 
times, which is actually one of its greatest advan-
tages, the accuracy reported in the literature can 
reach up to 100 % (40 %).

Although CT is considered the gold standard 
for thoracic injuries, this method, at least in re-
source-limited countries, requires other addi-
tional complications such as patient transport, 
long time to complete the scan, the need for spe-
cialist radiologists to obtain the results and ex-
posure to different types of radiation. While in 
contrast to CT, FAST is increasingly used in emer-
gency departments and trauma centres because 
it can be easily performed at the bedside. This 
method plays an important role in the classifica-
tion and selection of patients, especially critically 
ill patients who may need additional haemody-
namic stabilisation procedures.

The findings of this study confirm that some pa-
tients with severe injuries could not be trans-
ferred for CT scanning due to lack of time; there-
fore, it is preferable to transfer them directly to 
therapeutic or surgical treatment without first 
undergoing CT diagnostics. In order to provide 
patients with traumatic abdominal injuries with 
the best possible treatment, early diagnosis of 
intra-abdominal injuries is essential. Although 
CT diagnostics is still the best method for evalu-
ating these patients, it is sometimes not possible 
to perform it for various reasons, most commonly 
due to haemodynamic instability but not exclud-
ed pregnancy due to the fact that this scan has a 
high percentage of ionising radiation.26-29 

The FAST method is easy to perform, requires an 
ultrasound machine with an appropriate ultra-
sound probe and therefore has a fairly low cost. 
On the other hand, it is portable and can be per-
formed at the patient’s bedside, without the pa-
tient having to be moved to a transportable bed 
and/or trolley for transport and exposure to radi-
ation. However, it must be emphasised that a neg-
ative FAST examination does not always mean 
that there is no hidden pathology that may later 
require additional investigation and possible in-
tervention. 

CT, although to a much lesser extent, can also give 
false negative results.30-33 Several factors have 
been cited as the cause of false negative CT scans 
in patients with trauma. Subtle injuries, ie inju-
ries that are too small to be detected, especially 
if they involve small fractures or contusions. The 
timing of the scan, if performed too soon after 
the injury, may not be fully developed or visible. 
Patient motion or artifacts from patient motion 
during the scan can obscure important anatom-
ical details. There are also technical factors that 
can contribute to false negative results. Limita-
tions in technology, such as resolution or con-
trast, can lead to missed injuries. Operator error, 
such as human error, inexperience or oversight 
by the radiologist, can result in misinterpreta-
tion of images. Overlapping structures, complex 
anatomy in certain areas can make it difficult to 
distinguish between normal and injured tissue 
structures. Operator bias, for example, if a radiol-
ogist is looking for specific injuries based on the 
mechanism of injury, he may overlook others, but 
on the other hand, what happens much more of-
ten is the lack of anamnesis from patients with 
whom the radiologist does not come into direct 
contact, which is a major disadvantage for the 
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radiologist to direct attention. The presence of 
technical artifacts, such as metal objects, surgi-
cal hardware, or shrapnel, can create artifacts 
that obscure the underlying injuries. Basic con-
ditions as pre-existing conditions, surgeries, or 
variations in anatomy that may complicate scan 
interpretation. These factors emphasise the im-
portance of clinical correlation and follow-up im-
aging when necessary.34-37

The results of the current study and comparisons 
with previous studies worldwide indicate the sig-
nificant role of FAST in the diagnosis of traumat-
ic injuries. However, additional diagnostic CT is 
recommended after the initial examination with 
FAST, if the patient is stable and has the technical 
conditions to perform it, to confirm the injuries 
and obtain more reliable results.2, 6, 7, 38

This study has several limitations that should be 
acknowledged. First, it was conducted at a single 
tertiary care centre and the relatively modest 
sample size may limit the generalisability of the 
findings to other trauma systems or healthcare 
settings with different organisational struc-
tures or resource availability. Although patients 
were prospectively randomised into FAST/CT 
and CT-only groups, the study was not designed 
as a randomised interventional trial to compare 
a FAST-first versus CT-first strategy in terms of 
clinical outcomes. All patients ultimately under-
went CT imaging and FAST findings were inter-
preted in conjunction with CT and clinical assess-
ment. Therefore, while the study demonstrates 
the diagnostic performance and time efficiency 
of FAST, causal conclusions regarding its impact 
on outcomes such as mortality or length of stay 
cannot be definitively established.

Selection bias may also be present, as patients 
requiring immediate transfer to the operating 
room or intensive care unit, as well as pregnant 
patients, were excluded from the study. Conse-
quently, the results primarily reflect the per-
formance of FAST in haemodynamically stable 
polytrauma patients. In addition, all FAST exam-
inations were performed by a single experienced 
operator, which may limit extrapolation of the 
results to settings with varying levels of ultra-
sound expertise and does not allow assessment of 
interobserver variability. Technical limitations of 
ultrasound, including reduced image quality due 

to body habitus, bowel gas, or limited acoustic 
windows, may have contributed to missed inju-
ries in a small number of cases.

Despite these limitations, the study provides 
clinically relevant evidence supporting the role of 
FAST as a rapid and resource-efficient diagnostic 
adjunct in the initial assessment of polytrauma 
patients.

However, implementing FAST in resource-limited 
settings poses unique challenges. Ensuring the 
availability and maintenance of appropriate ul-
trasound equipment is critical, as is the training 
and expertise of healthcare professionals. Limit-
ed access to specialised education and training 
programs can preclude the effective use of these 
tools, requiring ongoing professional develop-
ment to maintain competency. Furthermore, in-
tegrating FAST into clinical workflows presents a 
logistical challenge in resource-limited settings, 
where space and inefficient processes can slow 
down the performance of assessments. Although 
FAST can be performed quickly at the patient’s 
bedside, the need for dedicated space and proper 
equipment placement is essential for optimal di-
agnostic outcomes.

In resource-limited settings, where health 
systems are often overstretched and undereq-
uipped, the ability to perform FAST signifi-
cantly reduces the diagnostic burden and sim-
plifies patient management. In addition, the 
use of FAST can optimise the allocation of lim-
ited resources. By rapidly excluding or includ-
ing significant internal injuries, healthcare 
providers can prioritise the use of advanced 
imaging techniques and surgical interven-
tions for patients who need them most. This 
targeted approach not only improves individ-
ual patient outcomes but also increases the ef-
ficiency of the entire emergency care system. 
However, the implementation of FAST in re-
source-limited settings presents unique chal-
lenges that need to be overcome to optimise 
its utility and effectiveness in trauma care.

Conclusion
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