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A B S T R A C T   

Introduction: and importance: We reported a case of secondary spontaneous pneumothorax (SSP) in a 70-years- 
old male with acute exacerbation of COPD (AE COPD) managed with improvised chest tube drain (ICD). 
Case presentation: He presented with sudden onset breathlessness and oxygen saturation of 78%. With prolonged 
expiration on auscultation, he was treated as AE COPD with oxygen therapy, nebulization with albuterol/ipra-
tropium, and injectable antibiotics and steroids. The patient was not improving with treatment on third day, and 
non-critical respiratory distress continued. Considering the alternative diagnosis, the chest X-ray was done which 
revealed right sided spontaneous pneumothorax and COPD. Due to his reluctancy to go to higher center for chest 
tube insertion during ongoing COVID-19 pandemic, we inserted ICD (intravenous set put in saline bottle) at our 
primary care. Following drainage, breathlessness improved and saturation increased. Then inpatient symptom-
atic treatment for COPD was continued for three more days. He was discharged on inhalers after fifth day and 
asked for follow up after 10 days. He came after 1 month and on repeat chest X-ray, his right sided pneumothorax 
resolved completely and COPD was in control with inhaled medications. There was no recurrence of pneumo-
thorax in five months follow up. 
Clinical discussion: ICD is a safe, and an alternative option in resource limited setting. However, the guidelines 
recommend chest tube insertion as appropriate treatment. 
Conclusion: This would remind the physicians to anticipate the alternative possibility, and to re-examine those 
with AE COPD who are not improving as expected with oxygen and nebulization therapy.   

1. Introduction 

A pneumothorax is an accumulation of air in the pleural space which 
compromises cardiopulmonary function [1]. There are two types of 
pneumothorax viz., traumatic and atraumatic/spontaneous. Atraumatic 
or spontaneous pneumothorax can of further two types-primary spon-
taneous pneumothorax (PSP) in the absence of known lung disease and 
secondary spontaneous pneumothorax (SSP) with underlying lung dis-
ease [2]. Most the PSP are managed by observation and/or needle 
aspiration. And usually, SSP requires a Chest tube drain [3]. 

This article highlights the occurrence of SSP in acute exacerbation of 
COPD, to remind the physicians of the alternative possibility in those not 
improving with oxygen and nebulization. This also sheds the light on the 

management of secondary spontaneous pneumothorax with improvised 
chest drain. 

2. Method 

This case report has been reported in line with the SCARE Criteria 
[4]. 

3. Case presentation 

A 70-years-male with known case of COPD and reformed smoker for 
last 5 years was brought to the emergency department (ED) of Kalaiya 
District Hospital, by his wife with increased shortness of breath for 6 
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hours. 
On general examination, he was anxious but alert, oriented to time, 

place, and person with moderate distress. He had two to three-word 
dyspnea. He had trouble lying down on the bed and was sitting in a 
tripod posture. His pulse rate was 112 beats/minute, blood pressure was 
140/90 mm Hg, respiratory rate was 26 cycles/min, the temperature 
was 98.8֯ F, and SpO2 was 78%. On cardiovascular examination, there 
were no murmurs. On respiratory examination, he was using his 
accessory muscles for respiration. The trachea was central. There was a 
bilateral vesicular breath sound with prolonged expiration as well as 
expiratory wheeze. 

With a provisional diagnosis of acute exacerbation of COPD, oxygen 
therapy was started via face mask (flow 5–6L/min; FiO2 44%), and 
nebulization with albuterol + ipratropium was done. ECG was done, 
which revealed right axis deviation. Spo2 increased to 82% and short-
ness of did not improve. Blood investigations were sent. His hemoglobin 
was 13.6 g/dl, total leukocyte count was 8800/mm3 of blood (N88% 
L16%), random blood sugar was 124 mg/dl, cardiac troponin test was 
negative, and ESR was 16mm/1st hour. 

He was admitted in inpatient department, and started on treatment 
with injection ceftriaxone (2 g intravenous/day), tablet azithromycin 
(500 mg orally/day), nebulization (albuterol + ipratropium + normal 
saline every six-hourly), injection hydrocortisone (100 mg IV twice a 
day) and inhaler drugs (rotacapsule formeterol fumarate 6 mcg +
budesonide 200 mcg twice a day, and rotacapsule ipratropium bromide 
18 mcg once a day via revolizer device). Other supportive measures like 
intravenous fluids and proton pump inhibitors were given whenever 
required. Despite these treatments, he continued to have dyspnoea even 
on the second day. In view of possible alternative diagnosis, chest X-ray 
was done, and there was an absence of right-sided bronchoalveolar 
markings, distinct visceral pleural reflection with hyperinflated bilateral 
lung fields, flattened diaphragm, and narrow heart shadow. We revised 
our diagnosis to secondary spontaneous pneumothorax (SSP). (Fig. 1). 

Due to his reluctancy to go to higher center for chest tube insertion 
during ongoing COVID-19 pandemic, and resource constraints at 
admitted hospital, we inserted improvised chest drain on the same day. 

The improvised chest drain was constructed using a 16G IV cannula 
connected to an IV set drained into a saline bottle filled with water 
(Fig. 2A). The IV cannula was inserted in the right 5th intercostal space 
in the mid-axillary line in the triangle of safety (Fig. 2B). Immediately 
after insertion, oozing of air bubbles from a normal saline bottle was 
seen. The intrapleural air drained spontaneously for 15 minutes, after 
which aspiration with a 20 ml syringe was done, and an IV cannula was 
taken out. A tight seal with surgical tape was applied for the next 24 
hours. The patient felt immediate relief after the procedure. He could 
talk in complete sentences and his oxygen saturation improved to 92% 
(Fig. 3A). 

He was admitted for a total of 5 days and treated for COPD with low 
flow oxygen delivery (via nasal cannula, flow 2–3 L/min, FiO2 28%) and 
antibiotics and discharged on the 6th day on inhaler drugs (rotacapsule 
formeterol fumarate 6 mcg + budesonide 200 mcg twice a day and 
rotacapsule ipratropium bromide 18 mcg once a day via Revolizer 
device). 

The patient was asked to follow up after ten days but came up only 
after 1 month. He was clinically well, able to walk without shortness of 
breath and talk in full sentences. The chest was clear on auscultation. In 
a repeat chest X-ray, the remaining air in the pleural cavity had resolved 
(Fig. 3B). In follow-up after eight months, the patient had been doing 
well, and there was no recurrence of pneumothorax. 

Fig. 1. COPD and Right-Sided Secondary Spontaneous Pneumothorax (Before 
intervention) 
(Red arrow points to right visceral pleural reflection). (For interpretation of the 
references to colour in this figure legend, the reader is referred to the Web 
version of this article.) 

Fig. 2. A. Improvised chest drain preparation 
B. Improvised chest tube drain thoracostomy in right triangle of safety and 
watchful waiting at the bed side. 
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4. Discussion 

Pneumothorax (collapsed or dropped lung) is an emergency condi-
tion when air enters the pleural space, i.e., the distance between the 
lungs and the chest wall [5]. Patients with PSP (those associated with 
sub-pleural blebs in the absence of an underlying disorder) are typically 
in their early 20s. This PSP classically occurs in young, tall, thin, 
smoking males. In contrast, most cases of SSP (those associated with 
underlying lung disease) are due to emphysema, and they tend to be 
older [6–8]. 

Pneumothorax is typically detected on an erect posterior-anterior 
chest X-ray image through visual inspection by experienced radiolo-
gists [3,9]. The posterior-anterior chest radiograph shows absent lung 
markings extending from the edge of the visceral pleura to the chest 
wall. However, it is possible to confuse a pneumothorax with a lung 
bulla. The mediastinal shift is usually evident in individuals with a 
tension pneumothorax. Computed tomography (CT) imaging of the 
chest is occasionally performed when diagnostic uncertainty exists, for 
example, to distinguish a pneumothorax from a large bulla or when the 
lung field is obscured by surgical emphysema. It is also often carried out 

before a contemplated surgical procedure or when an underlying lung 
abnormality-such as interstitial lung disease, lymphangioleiomyoma-
tosis, or histiocytosis-is considered a possibility [10]. Ultrasound of the 
pleura is best utilized when bedside rapid imaging is needed to diagnose 
pneumothorax (e.g., unstable patients with trauma or patients with 
suspected tension) [11]. 

The management of pneumothorax depends on the severity of 
symptoms, its size, and the presence of underlying lung disease. Ac-
cording to British Society Guidelines 2010, the size between the lung 
edge and chest wall is used to estimate the size of pneumothorax, i.e., <2 
cm for small pneumothorax and ≥2 cm for large pneumothorax. The 
treatment of PSP includes initially needle aspiration (NA) with subse-
quent chest radiography and observation [3]. This contrasts with US 
guidelines where chest drain is considered more appropriate [12]. The 
treatment of SSP includes catheter or chest tube insertion and simulta-
neous treatment of underlying lung disease [10]. 

Our patient had SSP and was managed with needle thoracostomy and 
aspiration, although existing guidelines recommend catheter insertion 
or tube thoracostomy [3,12]. There is a role of needle thoracostomy in 
tension pneumothorax and early stage of secondary pneumothorax. 
There is limited data on needle thoracostomy as the primary modality of 
treatment in SSP. A study by Ganaie et al. showed that there was no 
particular advantage in using NA as the first intervention over inter-
costal tube (ICT) in SSP. It should not be included in the SSP treatment 
algorithm in view of poor, successful lung re-inflation rate, longer hos-
pital stays, and all eventually requiring ICT [13]. 

Few cases have been reported where an improvised underwater seal 
drain was used after fixation of the peripheral venous catheter for 
treatment of pneumothorax in neonates, and the result is conclusive and 
life-saving with limited resources [14]. 

So, our patient with SSP was managed with an improvised chest 
drain and treatment of co-existing lung disease. The COPD was in con-
trol and stable with bronchodilator inhalers over eight months with no 
recurrence of pneumothorax. 

The improvised chest tube drain using IV cannula, IV set and IV fluid 
bottle is an alternative to chest tube. This improvised chest drain has 
some pros and cons. This improvised chest drain is cheap, can be easily 
constructed, suitable for resource-limited settings, can be easily inserted 
without supervision and higher skills, less risk of chest tube related- 
complications and shorter length of hospital stay. The disadvantage of 
using this improvised chest drain is that there is high chance of 
disconnection of IV set and IV cannula and sucking of air back into 
interpleural space. This is not suitable for hemothorax drainage. 

5. Conclusion 

There should be the high level of suspicion to anticipate an alter-
native diagnosis of spontaneous pneumothorax in acute exacerbation of 
COPD, not improving as expected with oxygen and nebulization. Simi-
larly, the improvised chest drain can be a safe and useful alternative 
option for treating secondary spontaneous pneumothorax. 
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