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Abstract 

Background: Spontaneous pneumothorax is one of the causes of visiting 

emergency department by the patient. It can occur due to underlying lung 

disease or can occur without underlying specific cause. This study was done 

for assessment of cases of spontaneous pneumothorax in central Gujarat. 

Materials and Methods: This prospective study was done for 2 years in a 

tertiary care hospital from July 2019 to June 2021. All patients aged ≥18 years 

presented with spontaneous pneumothorax were included in study and patients 

with age of <18 years and patients with traumatic pneumothorax were 

excluded from study. Result: Total 60 patients, who fulfilled inclusion 

criteria, were included in the study. Males were more affected than females, 

with male-to-female ratio of 4:1. The disease found more common in adults 

and middle aged patients. Mean age was 45.3±16.7 years. Chest pain was most 

common presenting symptom (91.7%). Pneumothorax was most commonly 

present on right side in our study. Secondary spontaneous pneumothorax was 

most common, in which pulmonary tuberculosis was the commonest cause. 

Majority patients were treated with tube thoracostomy (63%). Complete re-

expansion was seen in 76.7% cases. Subcutaneous emphysema was the 

common side effect seen in 22.8% cases. Conclusion: Secondary spontaneous 

pneumothorax is more common than primary spontaneous pneumothorax. 

Pulmonary tuberculosis was the major cause of secondary spontaneous 

pneumothorax, followed by chronic obstructive pulmonary disease (COPD). 

 
 

 

INTRODUCTION 
 

A pneumothorax can occur spontaneously or as a 

result of trauma to chest. The abnormal presence of 

air in the pleural cavity, separating the visceral from 

the parietal pleura is known as spontaneous 

pneumothorax (SP).[1] Traumatic pneumothorax 

occurs as a result of penetrating or non-penetrating 

trauma to chest or lung. Spontaneous pneumothorax 

is classified as primary or secondary. Primary 

spontaneous pneumothorax (PSP) develops in 

individual with clinically normal lungs. It is 

considered to be due to rupture of subpleural blebs 

or bullae; commonly present in apices of the lungs. 

Smoking, tall stature and low body mass index are 

risk factors for development of PSP.[2] 

Secondary spontaneous pneumothorax (SSP) occurs 

as a result of complication of underlying lung 

disease. Chronic obstructive pulmonary disease 

(COPD) is the most common cause of SSP. 

Pulmonary tuberculosis, interstitial lung diseases 

(ILDs), asthma, lung malignancy, acute bacterial 

pneumonia, connective tissue diseases, pulmonary 

infarction and cystic fibrosis are other causes of 

SSP.[3] 

Pneumothorax is an emergency condition. Majority 

patients present with acute onset of dyspnoea and 

ipsilateral pleuritic chest pain. Patients may have 

cough, fever, haemoptysis or orthopnea. Patients 

may have tachycardia, tachypnoea, hypotension and 

tracheal deviation. Patients with SSP have more 

severe clinical presentation compared to patients 

with PSP.3,4 Patient with pneumothorax can be 

managed by observation and oxygen therapy, needle 

aspiration or by insertion of intercostals drainage 

tube with or without pleurodesis. In some patients 

operative measures may require.[3] 

In current study, we studied 60 patients of 

spontaneous pneumothorax, who admitted under 
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department of respiratory medicine of GMERS 

medical college and civil hospital, Sola, 

Ahmedabad. 
 

MATERIALS AND METHODS 

 

Study Design 

The study was approved by the Institutional Ethics 

Committee (IEC) of GMERS medical college and 

civil hospital, Sola, Ahmedabad (IEC No.: 

GMERS/MCS/IEC/81/2019) and performed in 

accordance with the principles of the Declaration of 

Helsinki. Written informed consents were obtained 

from patients. This prospective study was conducted 

at the Department of Respiratory Medicine, GMERS 

medical college and civil hospital, Sola, Ahmedabad 

from July 2019 to June 2021. 

Study Population and Study Variables 

This study included patient aged ≥18 years and 

more with spontaneous pneumothorax and those 

who gave informed consent. Patients with age of 

<18 years, those with traumatic pneumothorax, and 

those who refused consent were excluded from this 

study. 

Detailed clinical presentation, demographic history 

and clinical examination of patients were carried 

out. Haematological investigations, chest 

radiograph, sputum microscopy for acid fast bacilli 

(AFB) were done to determine the aetiology and to 

estimate extent of pneumothorax. CBNAAT 

(Cartridge Based Nucleic Acid Amplification Test), 

Computed tomography (CT) of thorax and thoracic 

ultrasound were done, if required. 

Patient was classified as PSP, if no underlying 

pulmonary aetiology was found after clinical and 

radiological and other relevant investigations. 

Patients with underlying pulmonary aetiology were 

classified as SSP. Pneumothorax was quantified as 

small or large according to British Thoracic Society 

(BTS) guidelines. Treatment plan of patient was 

decided on the basis of severity of symptoms and 

extent of pneumothorax. Patients were treated with 

oxygen therapy under observation alone or tube 

thoracostomy with or without chemical pleurodesis 

according to severity of pneumothorax. Time 

required for re-expansion of lung was recorded. 

Statistical Analysis 

Collected data were entered in to Microsoft excel 

2019. Descriptive analysis of collected data in the 

form of mean, standard deviation and percentage 

was done. Comparison between patients of PSP and 

SSP was not possible as three patients were 

diagnosed as a PSP. 

 

RESULTS 

 

Total 60 patients were enrolled in the study, who 

presented with spontaneous pneumothorax. 

Spontaneous pneumothorax was more common in 

male (48) compared to female (12) and male-to-

female ratio was 4:1. 

In present study, 10 (16.7%) cases of spontaneous 

pneumothorax belonged to age group of 18- 25 

years of age group. 18 (30%) patients had age from 

26 years to 44 years, 18 (30%) patients belonged to 

age group of 45 years to 59 years, while 14 (23.3%) 

patients had age of 60 years or more. Mean age was 

45.3 ±16.7 years. The youngest patient was 18 years 

of age, while oldest one was 78 years old. [Table 1] 

Male preponderance was present in both PSP as 

well as SSP. In patients of spontaneous 

pneumothorax 55% patients were smoker. Chest 

pain (91.7%) was the commonest presenting 

symptom followed by Breathlessness (81.6%) 

followed by cough (55%). Other presenting 

symptoms were decreased appetite (25%), fever 

(15%), weight loss (10%), generalized weakness 

(6.7%) and haemoptysis (5%). Majority patients had 

sudden onset of symptoms. Recurrence was seen in 

5% of patients. 

30 (50%) patients had right sided pneumothorax, 28 

(46.7%) patients had left sided pneumothorax, while 

2 (3.3%) patients had bilateral pneumothorax. 80% 

(48) patients had large pneumothorax on 

presentation and 20% (12) patients had small 

pneumothorax. PSP was seen in 3 (5%) patients, 

SSP was seen in (95%) of patients. Three patients 

had prior history of ipsilateral pneumothorax.  
 

Table 1: Age and sex distribution (N=60) 

Age group Male Female Total % 

18-25 years 7 3 10 16.7% 

26-44 years 14 4 18 30.0% 

45- 59 years 14 4 18 30.0% 

≥60 years 13 1 14 23.3% 

 

Table 2: Aetiology in patients of SSP (n=57) 
Aetiology No. of cases % 

PTB 
   Active        

   Old              

30 
25 

5 

52.6% 

COPD 21 36.8% 

COVID- 19 4 7.0% 

ILD 1 1.8% 

Bronchiectasis 1 1.8% 

SSP: Secondary Spontaneous Pneumothorax; PTB: Pulmonary Tuberculosis; COPD: Chronic Obstructive 

Pulmonary Disease; COVID- 19: Corona Virus Disease; ILD: Interstitial Lung Disease. 
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In SSP group, tuberculosis (active or old) in 30 

(52.6%) patients and COPD in 21 (36.8%) were 

most common aetiologies of SSP. Other causes of 

SSP were: recovered patients of COVID- 19 (4 

patients), interstitial lung disease (ILD) and 

bronchiectasis (1 patient each). [Table 2] 

Management of pneumothorax was decided on the 

basis of severity of symptoms. Out of 60 patients, 

5% (3) patients were managed conservatively with 

oxygen therapy alone. 57 patients (95%) managed 

with tube thoracostomy with underwater seal and 

oxygen therapy. Out of 57 patients, 46 (80.7%) 

patients were managed with tube thoracostomy with 

underwater seal alone, while chemical pleurodesis 

was done in 11 (19.3%) patients. All 3 patients of 

PSP managed with tube thoracostomy with 

underwater seal. Duration required for re-expansion 

in patients of PSP was 10±5.9 days, while in 

patients of SSP the duration was 20.7±24.3 days. 

Overall treatment success was seen in 76.7% 

patients. Subcutaneous emphysema was observed in 

13 (22.8%) patients. 

 

 
Figure 1: Chest radiograph (postero-anterior view) 

showing multiple cavities in right lung field with 

consolidation, trachea pushed to right side and 

pneumothorax on left side with multiple scattered 

infiltrates. 

 

 
Figure 2: HRCT thorax (axial section) of same patient 

showing cavity with consolidation in right upper lobe, 

consolidation in left upper lobe and multiple nodular 

lesion in both lungs in case of secondary spontaneous 

pneumothorax due to pulmonary tuberculosis. 

DISCUSSION 
 

Spontaneous pneumothorax can be primary 

spontaneous pneumothorax (PSP) or secondary 

spontaneous pneumothorax (SSP). Patients with 

SSP require urgent medical intervention as it occurs 

as a complication in patients with compromised 

pulmonary reserve.  

Epidemiological studies done in United States, 

France and Japan have shown that PSP is more 

common entity than SSP; while in studies from 

United Kingdom and in Israel SSP was more 

common.[6-10] Comparing with Indian studies done 

in various parts of country; SSP is more common 

cause of spontaneous pneumothorax than PSP. In 

our study, SSP was seen in 93.3% of cases, while 

PSP was seen in 5% of cases. The incidence of PSP 

varies from 2.3% to 20% in studies done in various 

parts of India.[11-15] 

Various studies from India,[12-14] as well as in studies 

from United States and United Kingdom have 

shown biphasic age distribution of pneumothorax 

patients,[6,9] in our study the peak was seen during 

adults (26 – 44 years) and middle aged patients (45 

– 59 years). The Patients with PSP were younger 

than patients with SSP in our study. Male 

preponderance was seen in majority of studies. In 

our study male-to-female ratio was 4:1. Similar 

finding were seen in other Indian studies,[11-13] as 

well as in other parts of the world.[6-10] Higher 

incidence of pneumothorax in male found to be due 

to factors such as more prevalence of smoking 

among male,[16] difference in anthropometric 

characteristics,[17] and in mechanical properties of 

lung.[18] 

Chest pain and breathlessness were the most 

common presenting symptoms in our study. Chest 

pain was seen in 92% followed by breathlessness in 

82%. Other presenting symptoms were cough 

(55%), fever (15%) and haemoptysis (5%). 

Breathlessness and chest pain were commonest 

presenting symptoms in other studies as well.[11-15] 

Only right sided pneumothorax was seen in 50% of 

our cases and bilateral pneumothorax was seen in 

3.3% patients. Similar findings were also seen in 

studies of Gayatridevi et al and Gupta et al.[11,12] 

In patients of SSP, pulmonary tuberculosis was the 

most common aetiology for spontaneous 

pneumothorax followed by COPD in our study. 

Similar findings were shown in studies from 

Visakhapatnam,[11] Chandigarh,[12] and Miraj,[15] 

while in the study done in Eastern part of India,[13] 

and in Sub-Himalayan region,[14] COPD was the 

most common cause of SSP. In other parts of world, 

COPD is found as the most common cause of  

SSP.[6-10] 

In present study, 57 patients managed with tube 

thoracostomy with underwater seal, from which 11 

patients required chemical pleurodesis. Three 

patients were managed by observation with oxygen 

support. In our study, a high rate of tube 
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thoracostomy with underwater seal was seen in 

patients of SSP. Complete re-expansion of lung was 

seen in 76.7% of cases. In other studies re-

expansion of lung varies from 71% to 

91.67%.[12,13,15] In patients with PSP treatment 

success was 100%. Treatment success was seen in 

90% cases of COPD patients while; in patients of 

pulmonary tuberculosis success rate was 58.3%. 

 

CONCLUSION 
 

Secondary spontaneous pneumothorax is more 

common compared to primary spontaneous 

pneumothorax. It is more common in male 

compared to female. Pulmonary tuberculosis and 

chronic obstructive pulmonary disease (COPD) 

remain the common aetiologies for secondary 

spontaneous pneumothorax. Tube thoracostomy 

remains main stay of treatment with better success 

rate and has good clinical outcome. 
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