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Abstract

Background: Polytrauma remains a leading cause of mortality worldwide. Rapid triage and
timely diagnostic evaluation are essential for improving survival outcomes. Computed tomog-
raphy (CT) remains the gold standard imaging modality, but logistical limitations often de-
lay diagnosis in resource-limited settings. Focused Assessment with Sonography for Trauma
(FAST) enables rapid bedside evaluation and early detection of life-threatening injuries. The
objective of this study was to evaluate the impact of FAST on triage timing, diagnostic efficiency,
and early management of polytrauma patients.

Material and methods: This prospective study included 40 patients assessed with FAST upon
admission. Evaluated variables included demographics, mechanism of injury, FAST duration,
diagnostic timings, intervention times, accuracy, ICU admission, complications, and mortality.
FAST was performed at five standard anatomical views by a single trained physician. Statistical
analysis included descriptive methods and Wilcoxon testing.

Results: Mean FAST duration was 5.12 minutes. FAST did not delay CT imaging nor the total
diagnostic process (p >0.05). Accuracy was 92.5% for thoracic trauma and 85% for abdominal
trauma. Surgical interventions were required in 42.5% of cases; while the median time to surgery
was 2.42 hours. ICU admission was recorded in 55% of patients, and mortality reached 22.5%.

Conclusion: FAST significantly optimized early trauma triage without delaying CT or treat-
ment. Its speed, accuracy, and bedside availability make FAST indispensable in emergency trau-
ma care. The method is particularly beneficial in resource-limited environments. FAST should
be integrated as a mandatory component of initial trauma protocols.

Key words: Diagnostic technologies; Focused Assessment with Sonography for Trauma; Polytrau-
ma patients; Triage.

Introduction

Polytrauma is a major global health challenge and one of the leading causes of death in patients
under 45 years of age (1). The “golden hour” concept emphasizes the urgency of rapid diagnosis
and intervention to reduce mortality (2,3). Computed tomography (CT) is the diagnostic gold
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standard for trauma assessment due to its precision, but it requires patient transport and radiol-
ogy resources that may not be immediately available, especially in unstable patients (4,5).

Focused Assessment with Sonography for Trauma (FAST) has emerged as a pivotal bedside
diagnostic tool for early identification of hemoperitoneum, hemothorax, pneumothorax, and
pericardial effusion (6-9,). It is fast, safe, repeatable, and can be performed within minutes dur-
ing the primary survey. Its utility is particularly pronounced in systems with limited access to
CT imaging.

The aim of this study was to evaluate the duration of initial triage and early management of
polytrauma patients using the FAST protocol and to assess its diagnostic value and impact on
clinical outcomes.

Material and methods

Study Design and Ethical Considerations

This study was designed as a prospective longitudinal clinical evaluation conducted at the Emer-
gency Center within the University Clinic for Traumatology, Orthopedic Diseases, Anesthesiol-
ogy, Reanimation, Intensive Care and Emergency Center, “Ss. Cyril and Methodius” University
in Skopje. Prior to initiation, the study protocol received ethical approval from the Clinical
Research Ethics Committee of the University. Informed consent was obtained from all partic-
ipants or, when necessary, from legally authorized representatives, with full explanation of the
voluntary nature of participation and the right to withdraw without consequences at any time.

Study Population and Eligibility Criteria

The study population consisted of consecutive polytrauma patients admitted to the Emergency
Surgical Department. Inclusion criteria were: age > 18 years, admission for polytrauma, and
performance of FAST as part of the initial trauma evaluation. Pregnant patients, as well as pa-
tients requiring immediate transfer to the operating theater or intensive care unit without the
possibility of performing FAST, were excluded.

Initial Patient Assessment and Data Collection

Upon arrival, all patients underwent standardized trauma evaluation following the established
A-E protocol (Airway, Breathing, Circulation, Disability, Exposure). Demographic data (age,
sex, BMI), mechanism of injury, initial hemodynamic status, and Glasgow Coma Scale (GCS)
scores were recorded. Additional clinical variables included the presence of free intraperitoneal
or intrathoracic fluid, pneumothorax, thoracic effusions, required interventions, and length of
hospitalization.

FAST Protocol

FAST was performed immediately upon admission, at the bedside, and integrated into the pri-
mary trauma survey. To minimize operator variability, all FAST examinations were conducted
by a single experienced physician trained in emergency ultrasonography. The protocol included
visualization of five anatomical regions: the right upper quadrant, the left upper quadrant, the
suprapubic region, the subxiphoid cardiac view, and bilateral thoracic views. Time intervals
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recorded included arrival-to-triage, triage-to-FAST, FAST-to-completion of diagnostics, and ar-
rival-to-intervention.

Outcome Measures

Primary outcomes included diagnostic timing and time to intervention. Secondary outcomes
included FAST accuracy, required interventions, ICU admission rates, complications, and mor-
tality.

Statistical Analysis

The statistical analysis was conducted using STATISTICA version 10 and IBM SPSS 20.0. De-
scriptive methods assessed proportions, means, medians, and dispersion. Continuous variables
were analyzed using Student’s t-test or Mann-Whitney U test depending on normality (Shap-
iro-Wilk). Categorical variables were analyzed with Chi-square or Fisher’s exact test. Correla-
tions were explored using Pearson and Spearman coefficients. Multivariable comparisons used
ANOVA with Tukey HSD. Significance was set at p < 0.05, and results were presented in tables
and graphs.

Results

The study included 40 patients, 90% male and 10% female, with a mean age of 40.62 years. The
hemodynamic parameters of the cohort are presented in table 1.

Table 1. Hemodynamic parameters (n=40)

Variable Mean (Median) + SD Range
Heart rate (bpm) 107.25 (100) + 19.44 75-165
Systolic BP (mmHg) 127.25 (130) + 29.56 67-239
Diastolic BP (mmHg) 80.17 (81.5) £ 19.39 45-115
Mean arterial pressure (mmHg) 95.72 (100) + 21.7 53-152
Sa0, (%) 93.0 (93.5) + 5.09 73-99

Comprehensive laboratory assessments, including hematological and biochemical markers, are
presented in Table 2.

Table 2. Initial Laboratory Findings (n=40)

Variable Mean (Median) + SD Range
Hemoglobin (g/L) 117.67 (124) + 25.29 73-152
Hematocrit (L/L) 0.35 (0.36) £ 0.09 0.19-0.51
Erythrocytes (x10'%/L) 3.92(3.94) £ 0.98 2.2-5.7
Platelets (x10°/L) 248.93 (218) £ 93.75 94-419
Leukocytes (x10°/L) 15.01 (15) + 5.96 6.4-31
CRP (mg/L) 10.96 (5.2) + 12.33 0.2-40
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Variable

Mean (Median) + SD

Range

Glucose (mmol/L)
LDH (U/L)

ALP (U/L)

AST (U/L)

ALT (U/L)
Creatinine (umol/L)
Urea (mmol/L)
Sodium (mmol/L)
Potassium (mmol/L)
Calcium (mmol/L)
Chloride (mmol/L)

7.47 (7.05) £ 2.43
427.8 (426.5) + 121.61
66.58 (64.5) + 31.23
87.65 (58.5) + 66.31
73.55 (44.5) + 64.09
91.05 (88) + 26.69
6.27 (6.0) + 1.83
139.18 (139) £ 3.6
3.79 (3.9) £ 0.48
2.05(2.1) +0.22
104.55 (105) + 4.14

3.5-13
250-665
22-162
16-237
20-250
55-184
3.7-10.5
130-149
2.5-4.7
1.5-2.4
94-111

Mechanisms of injury included motor vehicle accidents (42.5%), falls (20%), pedestrian colli-
sions (20%), motorcycle accidents (10%), gunshot wounds (5%), and assaults (2.5%).

Mechanism of Injury - FAST Cohort (Grayscale)

16

14

12

10

Count

£ & & @ & 5
¢ AV AR AR

Graph 1. Mechanisms of injury

Mean FAST duration was 5.12 minutes. FAST did not delay the total diagnostic process (p =
0.67). Classification of trauma by anatomical region is presented in table 3. Diagnostic accuracy
of FAST, reached 92.5% for thoracic trauma and 85% for abdominal trauma, with FAST-CT

concordance of 97.5%, presented in table 4.

Table 3. Classification of Trauma by Anatomical Region (n=40)

Type of Trauma

Thoracic injuries

Locomotor system injuries
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Type of Trauma | n %
Abdominal trauma 12 30%
Head injuries 12 30%

Table 4. FAST Diagnostic Accuracy (n=40)

Trauma Type Accuracy (%)
Thoracic Trauma 92.5
Abdominal Trauma 85.0

Seventeen patients (42.5%) necessitated surgical intervention. The majority of procedures per-
tained to the locomotor system (n = 9, 22.5%), followed by abdominal surgery (n = 4, 10%)
and combined thoracoabdominal interventions (n = 3, 7.5%). Furthermore, one patient (2.5%)
received urological surgery.

The duration between admission and surgical intervention demonstrated significant variability.
The mean time to surgery was 7.86 hours, with a median of 2.42 hours (range: 1-90.6 hours;
SD: 21.37), indicating variability in injury severity and the urgency of necessary interventions.

Non-operative invasive procedures were also commonly conducted. A total of 14 patients (35%)
received these therapies. The predominant procedure was unilateral thoracic drainage (n = 15,
37.5%), whereas bilateral thoracic drainage was necessitated in seven individuals (17.5%). Sup-
plementary procedures comprised thoracic drainage with immobilization (n = 1, 2.5%) and
nasal tamponade for the management of epistaxis (n = 3, 7.5%).

The timing of these non-surgical therapies was timely and consistent. The average duration
from admission to the initial invasive operation was 1.57 hours (median: 1.58 hours; range:
0.87-2.52 hours; standard deviation: 0.41), highlighting the importance of prompt ultrasono-
graphic evaluation in accelerating treatment decisions and prioritizing urgent interventions.

Timing Indicators (Grayscale)

Graph 2. Diagnostic and Intervention Timing Metrics
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The cohort exhibited a mean hospitalization duration of 16.82 days (median: 13.5 days; range:
1-53 days; SD: 12.85). This diversity indicates disparities in injury complexity, necessary post-
operative care, and clinical recovery pathways.

Discussion

The tindings of our inquiry validate previously published data, strengthening existing evidence.
The results demonstrated that the male demographic is more often affected by trauma. Litera-
ture indicates that trauma primarily affects the male population and younger age groups. The
mean age of the patients in our study was 40. This corresponds with previous research suggest-
ing that men are more often subjected to trauma, primarily due to their participation in outdoor
activities, vehicular accidents, and other traumas, since fewer women experience accidental
traumatic injuries. The higher incidence of younger participants is ascribed to their increased
outdoor exercise relative to older adults (10,11).

Despite the significant benefits of FAST, physicians must be aware of its limitations. A nega-
tive FAST examination cannot conclusively rule out minor or progressive injuries, particularly
those involving hollow organs, retroperitoneal structures, or modest fluid collection. Thus, pro-
fessional judgment and ongoing evaluations are essential components of trauma management.
Literature outlines situations in which FAST may fail to accurately detect certain injuries, such
as cases of little hemorrhage, poor acoustic windows, subcutaneous emphysema, obesity, or lim-
ited patient mobility (12-15). Technical factors, including probe frequency, resolution, sonogra-
pher proficiency, and anatomical variability, may also influence image quality.

The study’s findings reveal that specific critically injured patients cannot safely undergo ad-
vanced imaging due to hemodynamic instability or time limitations. For these patients, rap-
id FAST assessment allows physicians to swiftly commence life-saving surgical or procedural
procedures, avoiding delays linked to extensive diagnostic imaging. Prompt recognition of in-
tra-abdominal bleeding or thoracic complications is crucial, since timely care greatly affects
survival and long-term outcomes.

Time is essential in reducing mortality in these individuals; therefore, it is vital to quickly identi-
fy trauma and determine the need for intervention as rapidly as possible. The first sixty minutes
following trauma are termed the “golden hour” because of their critical importance in providing
timely and suitable medical intervention, hence improving survival rates and reducing the like-
lihood of long-term complications. To provide timely and effective treatment during this peri-
od, rapid assessment, diagnosis, and stabilization are essential (3,16-19). Our study is deficient
in data about the duration of the prehospital period owing to numerous affecting factors. The
variability of medical history, lack of information due to inadequate victim support, distance to
tertiary healthcare, and inter-facility transfers are potential variables.

FAST has become an essential tool in trauma evaluation due to its rapid bedside application.
In contrast to traditional imaging methods that require patient transfer, external personnel,
and logistical preparations, FAST can be performed immediately upon arrival in the emergency
room. This capability is especially beneficial in resource-limited settings, where imaging delays
might significantly impact outcomes. FAST enables swift identification of patients requiring im-
mediate care and aids in guiding resuscitation, prioritizing triage, and continuous assessment.
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The results of our study demonstrated that the FAST technique neither prolonged the length of
stay in the Emergency Surgical Center nor delayed the conclusive diagnosis via CT in trauma
patients. The average time of the FAST examination was 5.12 minutes (median 5.08; range 3.92—
6.7; SD 0.71). The time to final diagnosis via CT was statistically negligible (p < 0.05), suggesting
that the use of the FAST technique did not prolong or potentially delay definitive diagnosis and
treatment. These results correspond with those documented in the literature (20,21). The mor-
tality rate in our cohort was 22.5 percent.

This study demonstrated that FAST demonstrated a high diagnostic accuracy for traumatic in-
juries, particularly in thoracic trauma, attaining an accuracy of 92.5%. The identification of ab-
dominal injuries demonstrated a somewhat diminished accuracy of 85%, consistent with earlier
published studies (20,22-25). Literature indicates that repeated FAST examinations—one of its
primary advantages—can improve diagnostic accuracy to nearly 100%, especially when serial
evaluations are performed under continuous hemodynamic monitoring.

A positive FAST scan result requires immediate reporting and intervention, owing to its sig-
nificant positive predictive value and high specificity. It is prudent to thoroughly assess the
suitable course of action, taking into account the method’s sensitivity and the incidence of false
negatives in 25% of the results (9,20-22). Literature reveals that the sensitivity of the FAST ap-
proach varies from 85% to 96%, but its specificity surpasses 98% (20). In trauma patients, the
diagnosis demonstrates 100% sensitivity (21, 26). This diagnostic procedure, when performed
by proficient clinicians, is accomplished in less than 5 minutes (21). FAST is especially beneficial
in healthcare systems with limited resources where access to CT scans may be postponed.

The median duration to surgical intervention (2.42 hours) indicates effective triage enabled by
FAST results. Evidence suggests that decreasing time-to-intervention markedly reduces mortal-
ity rates (3,25-28). FAST is contingent upon the operator and may overlook injuries that do not
result in free fluid. Frequent FAST exams can enhance sensitivity.

Despite these limitations, global statistics consistently validate FAST as a crucial diagnostic tool
in trauma care (29,30). The speed, availability, and ability for immediate repetition make it very
beneficial for unstable patients. In resource-limited trauma environments, FAST often serves
as the primary imaging technique guiding first treatment decisions. The findings of this study
align with international experiences, highlighting the importance of FAST in identifying pa-
tients requiring urgent intervention, monitoring those at risk of decline, and enabling swift tri-
age decisions (31).

However, the execution of FAST in resource-limited healthcare institutions has specific obsta-
cles. Ensuring ongoing availability of functional ultrasound equipment, preserving high-quality
probes, and providing enough training for technicians and doctors are essential. Limited access
to formal ultrasound education may hinder wider adoption, underscoring the need for struc-
tured training programs and ongoing professional development. Moreover, integrating FAST
into emergency procedures requires careful organization. Although FAST can be performed
swiftly at the patient’s bedside, problems like overcrowding, insufficient workspace, and sub-
optimal patient flow may impede its effectiveness. Optimal diagnostic efficacy requires proper
equipment positioning, explicit protocols, and cohesive collaboration among trauma teams.

The time needed for completing diagnosis and therapy was the main motivation for conducting
this research and integrating it into trauma procedures. This assessment, classified as a “point-
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of-care” evaluation performed at the patient’s bedside, requires no expensive equipment and is
easily replicable. FAST evaluation is integrated into trauma protocols worldwide (2,5-7,26,27).

Conclusion

FAST represents a fundamental component of the initial trauma evaluation. Its rapidity, di-
agnostic accuracy, and non-invasive nature enable timely decision-making without impeding
subsequent CT imaging or definitive management. Owing to these advantages, FAST should
remain an integral element of early trauma protocols, particularly in resource-limited environ-
ments where efficient triage is essential.
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