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ABSTRACT 
 

The purpose of this investigation was to evaluate the role of thoracic ultrasound for detection 
of hemopneumothorax and pericardial collection and treatment in patients with blunt chest 
trauma. This study included 50 patients admitted to Emergency department in alexandria 
university hospital presented with isolated blunt chest trauma or polytrauma with chest 
involvement, their age ranged from 16-80 years, 88% of them were males and 12% were 
females, males are more than females because they are more active & physically more mobile.  
In our study chest computed tomography was used as a gold standard for diagnosing 
hemothorax, pneumothorax, pericardial effusion & lung contusion to assess the diagnostic 
value of chest radiography and lung ultrasonography. This study shows Sensitivity, specificity 
and accuracy of US & x ray in detecting hemothorax , for US chest Sensitivity was 95.24% , 
Specificity was 100.0% , PPV was 100.0% , NPV 96.67% & Accuracy was 98.0% compared to 
chest x -ray Sensitivity was 71.43, Specificity was 100.0% , PPV was 100.0% , NPV 82.86% & 
Accuracy was 88.0% , For pneumothorax ; US chest Sensitivity was 82.76% , Specificity was 
100.0% , PPV was 100.0% , NPV 81.48% & Accuracy was 90.2% compared to chest x -ray 
Sensitivity was 71.43, Specificity was 100.0% , PPV was 100.0% , NPV 73.33% & Accuracy was 
84.0% . For lung contusion ; US chest Sensitivity was 82.61% , Specificity was 100.0% , PPV was 
100.0% , NPV 87.50% & Accuracy was 92.16% compared to chest x -ray Sensitivity was 50.0, 
Specificity was 100.0% , PPV was 100.0% , NPV 71.79% & Accuracy was 78.0. For pericardial 
effussion ;  US chest Sensitivity was 100.0% , Specificity was 100.0% , PPV was 100.0% , NPV 
100.0% & Accuracy was 100.0% compared to chest x -ray Sensitivity was 0%, Specificity was 
100.0% , PPV was 0% , NPV 94.0% & Accuracy was 94.0% . 
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Introduction 
 

Trauma continues to be an enormous public 

health problem worldwide and it is associated 
with high morbidity and mortality both in 
developed and developing countries.(1) Trauma 
is reported to be the leading cause of death, 
hospitalization, and long-term disabilities in the  
 

 
first four decades of life. Globally, 10% of all 
trauma admissions result from chest injuries and 
25% of trauma-related deaths are attributable to 
chest injuries.(2) 
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     Emergency physicians play a vital role in the 
stabilization and diagnostic phases of trauma 
care. Often the emergency physician is the sole 
physician in attendance during the initial phase 
of resuscitation; what happens in this period 
often determines the outcome of care.(3) 
 
     Blunt chest injuries are common encounters 
in the emergency department. The injuries can 
range from the fairly benign to the acutely life 
threatening, often with no obvious physical signs 
or symptoms of the underlying pathology. It is 
helpful to understand the mechanism of injury, 
to calculate the potential life threats associated 
with such mechanisms, and to employ the 
correct diagnostic approach and prudent 
management of blunt chest trauma and its 
associated injuries.(4) 
  
     The use of ultrasound for the management of 
the injured patient has expanded dramatically in 
the last decade. The focused assessment with 
sonography for trauma (FAST) has become one 
of the fundamental skills incorporated into the 
initial evaluation of the trauma patient. 
 
    Standard FAST protocols evaluate four 
regions (pericardial, perihepatic, perisplenic, and 
pelvis however it is technically feasible and 
comparatively simple to expand the scanned 
areas to formally assess the chest for 
haemothorax, pneumothorax or pericardial 
effusion. Sonography has been shown to be 
useful for diagnosing pleural effusion, pericardial 
effusions, and pneumothorax.(5-8) 
 

Material and Methods 
 

Patients 
     This prospective study will be conducted on 
50 stable patients with blunt chest trauma (any 
trauma to the chest whether isolated or part of 
poly trauma) admitted to Alexandria Main 
University Hospital.  
 

Method 
      Prospective study on a group of patients 
with blunt chest trauma after taking consent of 
the patients or parents in case of child and all 
the following steps will be needed: 
 

Complete history taking of relatives on 
admission. 
 

A. Personal data: 

 Age 

 Gender. 

 Date of admission. 

 Hospital number. 
 
B. Characters of injury: 

 Type of trauma. 

 Site of trauma. 
 

Clinical examination: 
 
A) Primary survey: 

 Airway and Cervical spine stabilization. 

 Breathing. 

 Circulation and Control of hemorrhage. 

 Disability (a brief neurological examination). 

 Exposure. 
 
B) Secondary survey:  
     The secondary survey is a head-to-toe 
evaluation of the trauma patient, that is, a 
complete history and physical examination, 
including reassessment of all vital signs. 
 

Radiological work up. 
1. Chest x-ray P-A. 
2. Thoracic & abdominal ultrasonography. 
3. Computed tomography. 
4. US guided aspiration when needed. 
 

Results and Discussion 
 
      This study included 50 patients admitted to 
Emergency department in Alexandria Main 
University Hospital with isolated blunt chest 
trauma or polytrauma with chest  involvement . 
 
     Table-1 shows Sensitivity, specificity and 
accuracy for hemothorax in US and X-ray 
Shows for US chest Sensitivity was 95.24% , 
Specificity was 100.0% , PPV was 100.0% , 
NPV 96.67% & Accuracy was 98.0% compared 
to chest x -ray Sensitivity was 71.43, Specificity 
was 100.0% , PPV was 100.0% , NPV 82.86% & 
Accuracy was 88.0% . 
     
      The sensitivity, specificity and accuracy for 
hemothorax in US and X-ray Shows for US 
chest Sensitivity was 95.24% , Specificity was 
100.0% , PPV was 100.0% , NPV 96.67% & 
Accuracy was 98.0% compared to chest x -ray 
Sensitivity was 71.43, Specificity was 100.0% , 
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PPV was 100.0% , NPV 82.86% & Accuracy 
was 88.0% (table1). 
 
Figure-1. Distribution of the studied cases 
according to sex 
 

Male
44

88.0%

Female
6

12.0%  
 
 
Figure-2. Distribution of the studied cases 
according to age 

16 - 30
22

44.0%

31 - 50
18

36.0%

>51
10

20.0%  
 
 
Table-1. Sensitivity, specificity and accuracy 
for hemothroax in US and X-ray. 
 

 
Hemothorax  

US 
Hemothorax  

X-ray 

Sensitivity 95.24 71.43 
Specificity 100.0 100.0 
PPV 100.0 100.0 
NPV 96.67 82.86 
Accuracy 98.0 88.0 

 
     . Comparing this study to another study, 
Rothlin, et al reported an 81% sensitivity, 100% 

specificity, and 99% accuracy for detection of 
hemothorax by ultrasonography.(9) 
 
Figure-3. Distribution of the studied cases 
according to mode of trauma 
 

MVC 
40

80.0%

FFH 
7

14.0%

Local trauma
3

6.0%  
 
 
     The sensitivity, specificity and accuracy of 
US & x ray in detecting pneumothorax , for US 
chest Sensitivity was 82.76% , Specificity was 
100.0% , PPV was 100.0% , NPV 81.48% & 
Accuracy was 90.2% compared to chest x -ray 
Sensitivity was 71.43, Specificity was 100.0% , 
PPV was 100.0% , NPV 73.33% & Accuracy 

was 84.0%(table2). %. Our results from a large 

series of trauma patients confirm previous 
studies and demonstrate that bedside US 
performed by the clinician in charge provides a 
higher sensitivity and accuracy in detection of 
pneumothorax than portable supine CXR. 
Dulchavsky et al, at Detroit Recieving hospital, 
published a case report followed by prospective 
study of case using US for this purpose.(10) 
 
Table-2. Sensitivity, specificity and accuracy 
of US & x ray in detecting pneumothorax , for 
US chest Sensitivity 
 

 
Pneumothorax 

US 
Pneumothorax 

X-ray 

Sensitivity 82.76 71.43 
Specificity 100.0 100.0 
PPV 100.0 100.0 
NPV 81.48 73.33 
Accuracy 90.2 84.0 
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     The sensitivity, specificity and accuracy of 
US & x ray in detecting pericardial effussion , for 
US chest Sensitivity was 100.0%, Specificity 
was 100.0%, PPV was 100.0%, NPV 100.0% & 
Accuracy was 100.0% compared to chest x -ray 
Sensitivity was 0%, Specificity was 100.0% , 
PPV was 0% , NPV 94.0% & Accuracy was 
94.0%(table3). This result is in accordance with 
Symbas et al show sensitivity of FAST for 
cardiac injury (n = 8) in patients with pericardial 
effusion was 100% & specificity was 100%. The 
presence of pericardial effusion determined by 
FAST correlated with the need for thoracotomy 
in 7 (87.5%) of 8 patients.(11) 
 

Table-3. Sensitivity, specificity and accuracy 
of US & X ray in detecting pericardial 
effusion, for US chest Sensitivity 
 

 
Pericardial 

effusion 
US 

Pericardial 
effusion 

X-ray 

Sensitivity 100.0 0 
Specificity 100.0 100.0 
PPV 100.0 - 
NPV 100.0 94.0 
Accuracy 100.0 94.0 

 
     The sensitivity, specificity and accuracy of 
US & x ray in detecting lung contusion, for US 
chest Sensitivity was 82.61%, Specificity was 
100.0%, PPV was 100.0%, NPV 87.50% & 
Accuracy was 92.16% compared to chest x -ray 
Sensitivity was 50.0, Specificity was 100.0% , 
PPV was 100.0%, NPV 71.79% & Accuracy was 
78.0%(table4). In another study by Lichtenstein 
(12) which was about The Comet-tail Artifact An 
Ultrasound Sign of Alveolar-Interstitial 
Syndrome, Ultrasonography had a sensitivity of 
92.5% and a specificity of 65.1% for diagnosing 
radiologic alveolar-interstitial syndrome. 
 
Table-4. Sensitivity, specificity and accuracy 
of US & x ray in detecting lung contusion, for 
US chest Sensitivity 
     

 
Lung 

contusion 
US 

Lung 
contusion 

X-ray 

Sensitivity 82.61 50.0 
Specificity 100.0 100.0 
PPV 100.0 100.0 
NPV 87.50 71.79 
Accuracy 92.16 78.0 

     Thoracic ultrasound has several advantages 
over traditional radiographic imaging of the 
pleura, including absence of radiation, better 
portability, real-time imaging, and the ability to 
perform dynamic imaging.                                   
 
     Compared with CT scanning, ultrasound may 
better differentiate pleural fluid from pleural 
thickening and pleural masses.(13) Bedside 
thoracic ultrasound is also faster and less 
resource-demanding than transporting a 
critically-ill patient to the CT scanner.(14) 
 
     Ultrasound examination of the pleura is more 
sensitive than a plain chest radiograph at 
detecting the presence of pleural fluid and 
differentiating pleural fluid from lung 
consolidation. Compared with computed 
tomography (CT), pleural ultrasound has a 95 
percent sensitivity for detection of pleural 
disease in patients with a “white out” on plain 
chest radiograph, but is slightly less sensitive in 
detecting small amounts of fluid.(15,16) 
 

Conclusion 
 
Thoracic ultrasound has several 

advantages over traditional radiographic 
imaging of the pleura, including absence of 
radiation, better portability, real-time imaging, 
and the ability to perform dynamic imaging.                                 
Compared with CT scanning, ultrasound may 
better differentiate pleural fluid from pleural 
thickening and pleural masses.  Bedside 
thoracic ultrasound is also faster and less 
resource-demanding than transporting a 
critically-ill patient to the CT scanner. 
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