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ABSTRACT 

Objective: To determine the diagnostic accuracy of extended focused assessment with sonography for trauma (E-FAST) for 
detecting thoraco-abdominal trauma, keeping contrast-enhanced CT chest and abdomen as the gold standard. 
Study Design: Cross-sectional study. 
Place and Duration of Study: Department of Radiology, Combined Military Hospital, Quetta, from Jan 2020 to Aug 2021. 
Methodology: A total of (n=196) patients, of age 18-60 years, of both genders, who sustained thoraco-abdominal injuries and 
were referred for contrast-enhanced Computed tomography of the chest and abdomen were enrolled in the study. Patients 
were subjected to the thorax and abdomen ultrasonographic examination first and then underwent a contrast-enhanced CT 
scan of the thorax and abdomen. The findings of both modalities were recorded and subjected to statistical analysis to confirm 
the accuracy of ultrasound, considering CT-scan as a gold standard procedure. 
Results: The mean age of the patients was 35 10.6. There were 164 (83.7%) males and 32 (16.3%) females. Blunt trauma was 
seen in 131 (66.8%) and penetrating trauma in 65 (32.2%) patients. Sensitivity, specificity, positive predictive value, negative 
predictive value and accuracy of E-FAST for chest trauma was 79.4%, 94.7%, 87.6%, 90.7% and 89.8% respectively, for 
abdominal trauma was 68.6%, 95.2%, 88.8%, 84.5% and 85.7% respectively and for combined chest and abdominal trauma was 
77.1%, 95.9%, 85.9%, 92.8% and 91.3% respectively. 
Conclusion: E-FAST has good diagnostic accuracy for the chest, abdominal and both thoraco-abdominal trauma and can be 
incorporated into the routine assessment of patients presenting with trauma. 
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INTRODUCTION 

Globally, a leading cause of death is trauma, and 
traumarelated morbidity and mortality rates are re-
ported to be higher in countries with low and middle 
income status.1 Assessing and managing individuals 
with trauma still is challenging for physicians in 
emergencies.2 If in a traumatic patient, bleeding occurs 
either intra-abdominally or intrathoracically, then 
without immediate intervention, there is an increase in 
the risk of death by about 1% every three minutes.3 On 
initial abdominal examination, 50% of the individuals 
who sustain severe traumatic injury to the abdomen 
either have a normal examination or the mental state of 
the individuals does not allow a reliable examination 
to be carried out.4 Because of unreliable clinical exa-
mination and the risk of fatality because of the injuries 
that are being missed, the physicians have to rely            
on diagnostic imaging modalities, and this leads to a 
delay in the provision of treatment to the critical 

patients, which can affect the outcomes of patients 
coming to the trauma centres and emergencies.5 

Although computed tomography (CT) is used 
widely, certain factors hinder its utility, such as 
ionizing radiation, moving a critical patient out of      
the trauma centre, problems related to contrast, and 
the cost and duration of CT.6 With advancements in 
technology, emergency physicians and those in trauma 
care have widely adopted ultrasound as a cost-effec-
tive diagnostic modality and is available readily.7,8 

An extended-focussed assessment with sono-
graphy for trauma (E-FAST) protocol, which includes a 
thoracic examination to rule out pneumothorax and 
hemothorax, was introduced in the last two decades 
and is superior to chest radiography in a recent meta-
analysis.9,10 A study found that E-FAST was sensitive 
in 94.8%, specific in 99.5%, had a positive predictive 
value of 98.53%, a negative predictive value of 98.21% 
and an accuracy of 99.4%, respectively for chest and 
abdominal injuries.2 In another study, E-FAST sensi-
tivity and specificity were 42.9% and 98.4%, respec-
tively, for ruling out thoraco-abdominal surgeries.1 
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Numerous international studies have been con-
ducted on the accuracy of E-FAST for the evaluation of 
thoraco abdominal trauma. However, there is a paucity 
of local data in our setting. Therefore, the rationale      
of the current study is to determine the diagnostic 
accuracy of extended focussed assessment with sono-
graphy for trauma (E-FAST) for detecting chest, abdo-
minal and thoracoabdominal trauma, keeping contrast-
enhanced CT chest and abdomen as the gold standard. 
The study will help in guiding a diagnostic modality 
that will help in the early detection of trauma or injury 
to either the thorax or abdomen or both and thus will 
help in the provision of quick and optimal treatment to 
the individuals suffering from it and will help in 
reducing the rates of morbidity and mortality in such 
patients. 

METHODOLOGY 

It was a cross-sectional study carried out at the 
Department of Radiology, Combined Military Hospital 
Quetta, from January 2020 to August 2021 after taking 
approval from the Ethical review committee (ERC 
letter-number CMH Quetta- IRB/009). 

Inclusion Criteria: Patients of age 18-60 years, of both 
genders, who sustained thoraco-abdominal injuries 
and were referred for contrast-enhanced Computed 
tomography of the chest and abdomen were included 
in the study.  

Exclusion Criteria: Patients who sustained injuries 
other than chest and abdomen and those who were 
hemodynamically unstable were excluded from the 
study.  

The sample size was calculated by keeping the 
expected percentage of thoraco-abdominal trauma as 
15%11 with a 5% margin of error and 95% confidence 
interval. Non-probability consecutive sampling tech-
nique was used. 

All patients enrolled in the study under-went      
an ultrasonographic examination of the chest and      
the abdomen. On ultrasound, chest trauma was consi-
dered positive if there was the presence of pneumo-
thorax or hemothorax, which was indicated if a lack of 
lung slide was seen. Abdominal trauma was consi-
dered positive if the free fluid was seen in the abdo-
men on ultrasound. Free fluid was labelled if there was 
a hypoechoic fluid in the abdominal cavity. The chest 
and abdominal trauma findings were confirmed by 
computed tomography (CT scan), which was carried 
out as a standard gold test. 

Statistical Package for Social Sciences (SPSS) 
version 25 was used for the data analysis. Quantitative 
data such as age and duration of trauma were presen-
ted as mean and standard deviation. Qualitative data 
such as gender, type of trauma, site of trauma, findings 
of trauma on the chest and abdominal CT scan, and 
findings on ultrasound were presented as frequency 
and percentages. Two by two table was made to detect 
the sensitivity, specificity, positive pre-dictive value 
(PPV), negative predictive value (NPV) and diagnostic 
accuracy of E-FAST, keeping CT scan as the gold 
standard. 

RESULTS 

Total 196 patients were enrolled. The frequency of 
qualitative variables like gender, type of injury and site 
of trauma on CT scan were shown in Table-I. 
  

Table-I: Frequency of qualitative variables. 

Variables Frequency (Percentage) 

Gender 

Male  
Female 

164 (83.7%) 
32 (16.3% 

Type of Injury 

Blunt 
Penetrating 

131 (66.8%) 
65 (33.2%) 

Site of Trauma on CT Scan 

Chest 
Abdomen 
Both  
No trauma 

63 (32.1%) 
54 (27.6%) 
43 (21.9%) 
36 (18.4%) 

Chest Trauma on E-FAST 

Yes  
No 

57 (29.1%) 
139 (70.9%) 

Abdominal Trauma on E-FAST 

Yes  
No 

70 (35.7%) 
126 (64.3%) 

Both Chest and Abdominal Trauma on E-FAST 

Yes  
No 

48 (24.5%) 
148 (75.5%) 

 

The sensitivity, specificity, PPV, NPV and 
accuracy of E-FAST for chest trauma was 79.4%, 94.7%, 
87.6%, 90.7% and 89.8% respectively (Table-II), For 
abdominal trauma was 68.6%, 95.2%, 88.8%, 84.5% and 
85.7% respectively (Table-III) and for combined chest 
and abdominal trauma was 77.1%, 95.9%, 85.9%, 92.8% 
and 91.3% respectively (Table-IV). 

DISCUSSION 

Patients who present with undifferentiated 
trauma can pose diagnostic and management chall-
enge.12,13 An e-FAST examination is a bedside tool that 
can help the doctors by providing additional infor-
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mation to the basic survey and help in prioritization of 
provision of care to the patients.14,15 

The current study evaluated the diagnostic 
accuracy of e-FAST examination for assessing chest, 
abdominal and thoracoabdominal trauma. For chest 
trauma, e-FAST was 79.4% sensitive and 94.7% specific 
and had an accuracy of 89.8%. Staub et al, determined 
the accuracy of e-FAST for chest trauma that included 
the presence of hemothorax or pneumothorax or both 
and found it to be 81% sensitive and 98% specific and 
had an accuracy of 97.9%.16 In a systematic review, 

Netherton et al, revealed that the pooled sensitivity 
and specificity of e-FAST were 69% and 99%, respec-
tively, for chest trauma.17 Similar levels of sensitivity 

and specificity of e-FAST for diagnosing chest trauma 
were revealed by current study findings, which 
showed that e-FAST was more specific for ruling out 
chest trauma and had moderate level sensitivity for its 
detection. 

For abdominal trauma, it was found that e-FAST 
was 68.6% sensitive and 95.2% specific and had an 
accuracy of 85.7%. Stengel et al, (2001) revealed that for 
all types of abdominal trauma, e-FAST was sensitive in 

Table-II: Diagnostic accuracy of extended focussed assessment with sonography for trauma for chest trauma. 

Diagnostic Parameters Values 

Chest Trauma on Extended Focussed Assessment with Sonography 

Yes 
No 

70 (35.7%) 
126 (64.3%) 

Chest Trauma on CT Scan 

Yes 
No 

54 (27.6%) 
142 (72.4%) 

Values 

Sensitivity=True Positive/(True Positive+False Negative) 
Specificity=True Negative/(True Negative+False Positive) 
Positive Predictive Value=True Positive/(True Positive+False Positive) 
Negative Predictive Value=True Negative/(True Negative+False Negative) 
Diagnostic Accuracy=(True Positive+True Negative)/All Patients 

79.4% 
94.7% 
87.6% 
90.7% 
89.8% 

 

Table-III: Diagnostic accuracy of e-fast for abdominal trauma. 

Diagnostic Parameters Values 

Abdominal Trauma on Extended Focussed Assessment with Sonography 

Yes 
No 

57 (29.1%) 
139 (70.9%) 

Abdominal Trauma on CT Scan 

Yes 
No 

54 (27.6%) 
142 (72.4%) 

Values 

Sensitivity= True Positive/ (True Positive+False negative) 
Specificity= True Negative/ (True negative+False positive) 
Positive Predictive Value= True Positive/(True Positive+ False Positive) 
Negative Predictive Value= True Negative/(True Negative +False Negative) 
Diagnostic Accuracy=(True Positive +True Negative)/All Patients 

68.6% 
95.2% 
88.8% 
84.5% 
85.7% 

 

Table-IV: Diagnostic Accuracy of E-Fast for Thoraco-Abdominal Trauma. 

Diagnostic Parameters Values 

Thoraco-Abdominal Trauma on Extended Focussed Assessment with Sonography 

Yes 
No 

48 (24.5%) 
148 (75.5%) 

Thoraco-Abdominal Trauma on CT Scan 

Yes 
No 

43 (21.9%) 
153(78.1%) 

Values 

Sensitivity= True Positive/ (True Positive+False negative) 
Specificity= True Negative/ (True negative+False positive) 
Positive Predictive Value= True Positive/(True Positive+ False Positive) 
Negative Predictive Value= True Negative/(True Negative +False Negative) 
Diagnostic Accuracy=(True Positive +True Negative)/All Patients 

77.1% 
95.9% 
85.9% 
92.8% 
91.3% 
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68% and specific in 95% of patients.18 These findings 
are very similar to current study findings, which yiel-
ded similar sensitivity and specificity. In the syste-
matic review, Netherton et al, also revealed almost 
similar rates of sensitivity and specificity of e-FAST for 
detecting abdominal trauma, i.e., 69% and 99%, 
respectively.17 

In our study, the sensitivity, specificity and 
accuracy of E-FAST for combined chest and abdominal 
trauma were 77.1%, 95.9% and 91.3%, respectively. 
Basnet et al, revealed that the sensitivity and specificity 
of e-FAST for diagnosing thoraco-abdominal trauma 
were 94.8% and 99.5%.2 Bode et al. found the sensitivity 
and specificity of 92% and 100%,19 whereas Hsu et al, 
revealed it as 80% and 100%, respectively.20 Basnet      
et al,2 and Bode et al,19 revealed higher sensitivity of e-
FAST for detecting both thoraco-abdominal traumas. 
In contrast, the findings of Hsu et al,20 and the current 
study reveals moderate level sensitivity. This diffe-
rence between our findings and other study findings 
maybe because of the difference in the experience of 
the physicians carrying out e-FAST. Specificity rates 
were similar to previous studies, i.e., e-FAST has a 
high specificity for ruling out thoraco-abdominal 
trauma. 

This research on the performance of E-FAST as      
a diagnostic modality gives evidence that supports     
its use as a diagnostic method for torso injury. In 
resource constrained nations where contrast-enhanced 
computed tomography is not commonly available or 
economical for most patients, we recommend that for 
the early detection, E-FAST be used to aid in the clini-
cal evaluation of injuries to the thorax and abdomen. 

The current study findings concluded that            
E-FAST has good diagnostic accuracy for the chest, 
abdominal and both thoraco-abdominal trauma and 
can be incorporated into the routine assessment of 
patients presenting with trauma. To give effective con-
servative or laparotomy treatment, sophisticated imag-
ing modalities such as computed tomography, serial 
evaluation by using E-FAST or clinical moni-toring 
done closely should be sought. Furthermore, an emer-
gency USG for trauma should focus on doing E-FAST 
and looking for the presence of free fluid in the right 
upper quadrant in front of the liver, pelvic region and 
paracolic gutters, along with close observation for clini-
cally ruling out injuries present within the abdomen. 

LIMITATIONS OF STUDY 

There were certain limitations of the current study. 
Firstly, as the sample size was small and the study was 

conducted at one centre, there was an issue of generaliz-
ability of the results. Furthermore, despite that efforts were 
made to instruct the first-responders in terms of inter-pre-
tation of E-FAST scans, the ultimate interpretation depends 
on the individual’s knowledge and experience. It was also 
dependent on the factors affecting the patients externally. 
The current study showed a risk of yielding a false-negative 
result in patients with gut injuries. 

CONCLUSION 

E-FAST has good diagnostic accuracy for the chest, 
abdominal and both thoraco-abdominal trauma and can      
be incorporated into the routine assessment of patients 
presenting with trauma. 
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