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Abstract: 

Introduction: The use of ultrasound (US) in the diagnosis and treatment of patients is a well-established modality 

that has existed for many years. Objectives of the study: The main objective of the study is to find the role of chest 

sonography in diagnosing pneumothorax. Key issues: This case study was conducted in Jinnah Hospital, Lahore 

during July 2022. The data was collected from 10 patients with clinical and/or radiographic suspicion of 

pneumothorax; and patients with chest tube in-situ who required evaluation for residual pneumothorax. Results: The 

data was collected from 10 patients. The duration of complaints ranged from 1 hour to 1 month. On examination, 

evidence of chest trauma was seen in 7 (70%) cases. Mild subcutaneous emphysema was seen in 3 (30%) cases. 

Significant general physical examination findings were tachypnoea, fever, tachycardia and lymphadenopathy. 

Conclusion: It is concluded that chest ultrasonography can be used as a primary imaging modality for the diagnosis 

of pneumothorax in a vast array of clinical settings, as it has a high sensitivity and specificity. 
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INTRODUCTION: 

The use of ultrasound (US) in the diagnosis and 

treatment of patients is a well-established modality 

that has existed for many years. Thoracic sonography 

is fairly new in comparison to other accepted 
ultrasound applications, and is still rapidly evolving. 

The use of thoracic ultrasound has gained slow 

acceptance due to the traditional teaching that the air-

filled lungs are not ultrasound friendly [1]. Poor 

imaging is a result of the confinement of air between 

the lung and the chest wall, preventing diffusion of the 

ultrasound beam into the parietal pleura and deep lung 

structures, leading to a production of artifacts [2].  

 

Over the past decade, bedside lung sonography has 

developed an established role in literature for the 

diagnosis of thoracic diseases. This development is 
based on an improved understanding and appreciation 

of the sonographic artifacts created by the interplay of 

air and fluid in the lungs. The first reported use of 

ultrasound to detect pneumothorax in humans was by 

Wernecke et al., in 1987 [3]. The Focused Assessment 

with Sonography in Trauma (FAST) examination has 

now been modified to include lung imaging as part of 

the evaluation in a trauma patient. The application has 

been renamed as the E-FAST examination, with ‘E’ 

standing for extended, including the standard lung 

views [4]. 
 

Thoracic cavity injuries include 25% of mortalities in 

traumatic events and are associated with a 40% 

mortality rate, generally. Studies have shown that 

early diagnosis of such traumas can decrease the 

mortality rate and the resultant burden, significantly. 

CT scan with a high priority for detection of chest 

traumas is the gold standard for diagnosis of thoracic 

traumas [5]. Although this diagnostic test has high 

accuracy, patients undergoing CT scan receive a high 

radiation dose; thus, it is recommended to use this test 

only when it is indicated. In addition, CXR is used as 
the early diagnostic test in patients with thoracic 

injuries, yet the accuracy of it is not very high [6]. 

 

A pneumothorax can be divided into two broad 

categories: traumatic (including iatrogenic) or 

atraumatic. Atraumatic pneumothorax can further be 

categorized as primary spontaneous or secondary 

spontaneous. Pneumothorax is commonly associated 

with both blunt and penetrating chest injury and is a 

leading cause of preventable morbidity and mortality. 

Traumatic pneumothorax, the most common life-

threatening outcome in blunt chest trauma, occurs in 
over 20% of patients with blunt injuries and about 40% 

with penetrating chest injuries [7]. 

 

Outline of the purpose 

The main objective of the study is to find the role of 

chest sonography in diagnosing pneumothorax. 

 

Key issues 

This case study was conducted in Jinnah Hospital, 

Lahore during July 2022. The data was collected from 

10 patients with clinical and/or radiographic suspicion 

of pneumothorax; and patients with chest tube in-situ 
who required evaluation for residual pneumothorax.  

 

Case description 

Patients with extensive subcutaneous emphysema 

were excluded from the study. Findings were recorded 

in a proforma and a video recording was also made on 

the ultrasonography machine. Both sides of the thorax 

were evaluated, starting with the unaffected lung, to 

establish a baseline. Chest radiograph was obtained in 

supine or erect position within 30 minutes of 

performing chest ultrasonography. 
The sensitivity, specificity, positive predictive value 

(PPV), negative predictive value (NPV) and overall 

accuracy of chest ultrasonography were calculated 

considering using radiograph. 

 

Findings 

The data was collected from 10 patients. The duration 

of complaints ranged from 1 hour to 1 month. On 

examination, evidence of chest trauma was seen in 7 

(70%) cases. Mild subcutaneous emphysema was seen 

in 3 (30%) cases. Significant general physical 

examination findings were tachypnoea, fever, 
tachycardia and lymphadenopathy. Pneumothorax was 

diagnosed by chest ultrasonography in 9/10 confirmed 

cases of pneumothorax (true-positive). Chest 

ultrasonography was able to diagnose all the 9 cases in 

whom therapeutic intervention was needed for the 

management of pneumothorax.  
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Parallel horizontal hyperechoic lines (arrows), which show immobility during breathing movements, suggest a 

diagnosis of pneumothorax. 

 
Chest radiograph (postero-anterior view) of 1 patient showing a large infected bulla in the left lung which mimicked 

pneumothorax on ultrasonography.  

 

Table 01: Comparison of the AUC-ROC of Clinical Examination + CXR vs Thoracic Ultrasonography for detecting 

pneumothorax.  
CXR + Clinical examination U/S Z test P value 

AUC (CI: 95%) SE AUC (CI: 95%) SE 

Pneumothorax 0.98 (0.93–1.02) 0.02 0.97 (0.92–1.01) 0.02 0.31 0.749 

 

DISCUSSION: 

Thoracic sonography for the detection of 

pneumothorax has become a well-established 

modality in the acute care setting. It is indispensable in 

the blunt or penetrating chest trauma patient, where the 

identification of a pneumothorax can prevent life-

threatening consequences. The ease of use and 
portability of newer machines, combined with the 

improved training among physicians has allowed 

thoracic ultrasound to become a useful bedside tool in 

patients with respiratory complaints [8]. The 

traditional upright AP radiograph has become less 

important due to its poor sensitivity in diagnosing a 

pneumothorax compared to ultrasound. Although CT 

scan remains the gold standard and may still catch 

smaller occult pneumothoraxes that ultrasound misses, 
its disadvantages are becoming more apparent [9]. 

Bedside ultrasound obviates the need for patient 

https://www.sciencedirect.com/topics/medicine-and-dentistry/echography
https://www.sciencedirect.com/topics/medicine-and-dentistry/pneumothorax
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transport in unstable situations, it eliminates radiation 

exposure, it is quicker to perform and is immediately 

interpreted at the bedside without unnecessary delays. 

In addition, it is more cost-effective and can be 

repeated multiple times during a resuscitation [10]. 

In addition, ultrasound is the perfect modality in the 

emergency and critical care setting after performing 

certain procedures, such as a thoracentesis or the 

placement of a central line, to quickly confirm the 

presence of lung-sliding and to rule out an iatrogenic 

pneumothorax [11]. It has also been found to be 

beneficial in the post-intubation scenario, where a 
confirmation of bilateral lung sliding rules out a right 

mainstem intubation [12]. 

 

CONCLUSION: 

It is concluded that chest ultrasonography can be used 

as a primary imaging modality for the diagnosis of 

pneumothorax in a vast array of clinical settings, as it 

has a high sensitivity and specificity. 
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