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ABSTRACT 
 
Background: Vaping is a popular and widely used alternative for tobacco-smoking. 

Despite the popularity, there are limited studies and regulations regarding its side effects. 

Several studies have shown that there has been an increase in the prevalence of vaping-

associated spontaneous pneumothorax (VASP) cases. Pneumothorax is a condition 

characterized by air accumulation in the pleural cavity, which can progress to an emergency 

case. However, the condition is rarely associated with physical exercise. 

Case Presentation: A total of 2 spontaneous pneumothorax cases were found in 

Diponegoro National Hospital that presented with chest pain and cough post-exercise in 

vaping adolescents. The diagnosis was established based on medical history, physical 

examination, and chest X-ray. Both patients were then treated with water-sealed drainage 

(WSD) and intensive care. 

Conclusion: Pneumothorax is an important diagnosis to consider in patients with vaping 

history, resulting in long stay and high-cost hospitalization. Adolescents with VASP must 

receive special attention by conducting electronic cigarette studies and regulations in 

Indonesia. 
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1. Introduction 

Pneumothorax is the accumulation of air in the pleural 

cavity that can progress to an emergency case. The air 

accumulation increases the intrapleural cavity pressure, 

causing the lung to collapse and forcing the major blood 

vessels to flow backwards, a condition known as tension 

pneumothorax.1,2 The clinical symptoms of this condition 

include cough, breathlessness, chest pain, and a fast 

respiratory rate that can happen immediately.3 Several 

studies have shown that the incidence of pneumothorax 

without trauma is known as spontaneous pneumothorax 

(SPT).4 For people with good tolerance, spontaneous 

pneumothorax can occur with minimal symptoms.2 The 

disease is usually found in 20-30-year-old adolescents with 

a recurrence rate of 25-50%.2 

According to previous studies, vaping is the 

consumption of aerosol from the heating of substances 

produced by an electronic cigarette (e-cigarette).5,6 An e-

cigarette is an electronic device that evaporates electronic 

liquid (e-liquid), which is inhaled through the mouthpiece.7 

The common substances used in this device include 

nicotine, cannabinoids, synthetic flavours, and additives.6 

Initially, e-cigarette was made for tobacco alternatives and 

were promoted to be a safer choice.8,9 However, the 

compounds used vary, and the lack of standardisation 

makes it difficult to conduct further studies.8 

In recent years, there has been an increase in the number 

of dual users, a term used to describe tobacco and e-cigarette 

users. This phenomenon causes the main purpose of e-

cigarettes to stray from the original intent.10 An Indonesian 

study showed an increase in e-cigarette use among the 

majority of adolescents from the age of 17-24 and a tenfold 

increase within 1 decade.11,12 Several people believe e-

cigarettes are safer and a remedy for tobacco smokers, but 

there is little evidence of their safety and long-term 

effects.8,10  

Several e-cigarette-associated pneumothorax cases, 

vaping, and its products have recently been widely reported 

and labelled as vaping-associated spontaneous 

pneumothorax (VASP) that can progress into a serious 

illness, or death.13,14 Spontaneous pneumothorax post-

exercise is a rare condition, but was once found in an 

athlete.15 Based on results, this is the first study that reports 

spontaneous pneumothorax associated with vaping and 

exercise in Indonesia. 

2. Case Presentation 

Case 1 

Patient A was 22 years old male, a collage student lives 

in semarang. He was admitted to the emergency room (ER) 

with shortness of breath that worsened 3 hours after waking 

up. This individual also felt chest pain with a puncturing 

sensation that spread to the right back after a weight-lifting 
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session 3 days ago. The symptoms were not affected by 

position and activity, and a dry cough was also experienced 

for 3 days without medication. The patient stated that the 

weight-lifting sessions had been for the last week. Fever, 

allergy, and cold sweat were denied. Furthermore, there was 

no history of lung infection for the last 2 years, as well as 

trauma or injury in the chest region for the past month.  

The patient was weighing 55 kg, and 170 cm tall, with a 

normal Body Mass Index (BMI). No history of chronic 

disease or congenital disabilities was observed. However, 

the patient had been an active smoker for the last 8 years, 

with a smoking frequency of 1 pack of cigarettes a day. The 

patient started using a vape from the past 6 months ago, 

consisting of 3 pieces of 60 ml bottles with 6 mg nicotine in 

a mod vape every month. There was also a history of the use 

of a pod vape with a bottle of 30 ml, consisting of 13 to 15 

mg of nicotine per month. 

In the initial evaluation, the patient was fully conscious, 

respiratory rate of 30 times per minute, and a room air 

saturation of 94%. Blood pressure, pulse, and temperature 

were all within normal ranges. Thorax physical examination 

did not show any scar, but there was an asymmetrical chest 

movement with the right hemithorax slower than the left. 

Tactile fremitus was decreasing in the right hemithorax, 

hypersonorous percussion in the right hemithorax, and a 

decreased vesicular sound of the right hemithorax.  

Chest X-ray showed a collapsing full hemithorax, a full 

avascular lucency in the right hemithorax, and a pleural 

visceral line, showing a right tension pneumothorax and full 

collapse of the right lung  (see Fig.1a). Initial therapy 

consisted of nasal canule oxygenation at 3 liters per minute 

(LPM). Saturation increased to 99% subsequently. The 

patient got a WSD and chest tube insertion. After WSD, 

thoracic movement remained asymmetrical, but vesicular 

sound was heard on both hemithorax. Undulation and 

bubble air were observed on WSD. 

Post-WSD chest X-ray showed a decreasing right 

pneumothorax with an inflated right lung (see Fig.1b). 

Subsequently, the patient obtained intravenous infusion 

Ringer's Lactate (RL) 20 drops per minute, ketorolac 

injection 30 mg/8 hours intravenous (IV), omeprazole 

injection 40 mg/12 hours IV. A high-protein diet was also 

administered during hospitalization.   

The third-day evaluation reported that the patient felt 

short of breath and looked in pain. Chest X-ray evaluation 

showed a minimal increase in pneumothorax of the right 

lung compared to previous ones (see Fig. 1c and d). The 

patient then got referred to a higher-grade hospital for 

further treatment of chest tube reinsertion with negative 

WSD and physiotherapy during a 10-day hospitalization. A 

non-contrast multislice computed tomography (MSCT) 

examination was performed at the referral hospital. 

Consolidation with air bronchograms was found in 

segments 6, 9, and 10 of the right lung, suggesting 

pulmonary contusion or pneumonia. Subcutaneous 

emphysema was found in the right hemithorax. The total 

duration of hospitalization was 13 days until the outpatient.  

 

Case 2 

Patient B was 21 years old male. He also a collage 

student lives in semarang. Patient B came to the ER with 

symptoms of chest pain and a dry cough for the last day. 

Chest pain was affected by cough, and felt shortness of 

breath. The patient admitted to choking after smoking and 

taking a vape longer than before. The symptoms were not 

affected by position and weather. Fever, chronic disease, 

allergy, and congenital disabilities were denied. The patient 

has been having routine jogging sessions for the last week. 

The patient weighth was 58 kg and height was 170 cm tall. 

This individual admitted to smoking 1 to 2 packs of filter 

cigarettes per day for the last 8 years. Approximately 2 

bottles of 60 ml liquor with a pod vape were also consumed 

over the past two years. A day before hospitalization, the 

patient mentioned trying the mod vape after a 1 km run, then 

coughing.   

The initial physical exam showed that the patient was 

fully conscious, had a fast respiratory rate of 30 times per 

minute, free air saturation of 89%, blood pressure of 145/75 

mmHg, and pulse of 82 times per minute. Physical 

examination showed intercostal retraction, decreasing right 

tactile fremitus, hypersonorous percussion on the right 

hemithorax, and decreasing vesicular sound on the right 

hemithorax.  

Chest X-ray interpretation showed right pneumothorax 

with a collapsing superior lobe of the right lung (see Fig.2a).  

Initial therapy of 3 LPM oxygenation was performed, 

and saturation was increased to 97%. Subsequently, the 

patient got a 32 FR chest tube insertion with negative 

pressure WSD (thopaz +). Undulation and air bubbles were 

observed after it. 

Post-treatment chest X-ray showed a decrease in right 

pneumothorax and right lung pneumonia (see Fig.2b). The 

patient was hospitalized and got IV infusion RL 20 drops 

per minute, ketorolac injection 30 mg/8 hours IV, ambroxol 

30 mg/8 hours per oral (PO) nebulizer: salbutamol bisolvon 

/6 hours, and WSD monitoring.  

The fourth day evaluation showed an addition to 

symptoms of fever and shortness of breath. In physical 

examination, subcutaneous emphysema on the right and left 

regions of the neck was found minimally. Rhonchi sound 

was found on the right lung.  On the fifth day of in situ chest 

tube insertion, WSD Topaz was functioning, fluid 

production was 0 ml/24 hours, and air leak was 60-70 

ml/minute. On the sixth day, an air leak of 500 to 600 

ml/minute, a decrease in shortness of breath, and no 

subcutaneous emphysema were found. Meanwhile, on day 

8, chest X-ray of Anteroposterior (AP) and lateral position 

showed better condition, despite not fully recovered. The 
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patient got treatment of ambroxol 30 mg/8 hours, cefixime 

200 mg/12 hours, mefenamic acid 500mg/8 hours, 

omeprazole 20 mg/12 hours, Pulmicort nebulization, 

ventolin, and bisolvon 1 respule/8 hours. The condition was 

getting better on the ninth day, and the chest tube was 

removed.  

 

 
(a) 

 

 
(b) 

 
(c) 

 
(d) 

 

Figure 1. Chest X-Ray on Patient A: (a) Chest X-ray in 

posteroanterior (PA) position in the emergency room. (b) Chest 

X-Ray in the anteroposterior (AP) position, one hour after water-

sealed drainage (WSD) treatment. (c) Chest X-ray in 

anteroposterior (AP) position showing a worsening condition of 

pneumothorax. (d) The lateral position on the third day shows a 

minimal air increase in the right pneumothorax. The avascular 

lucency region of pneumothorax (white arrow), the pleural 

visceral line (blue arrow) and the collapsed right lung (red arrow) 

are shown. Yellow arrow shows the WSD tube.  

 

 
(a) 

 

 
(b) 
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(d) 

 

Figure 2. Chest X-Ray on Patient B: (a) Chest X-ray of patient B 

in posteroanterior (PA) position in the ER showed the avascular 

lucency of right pneumothorax (white arrow) with collapsing 

superior lobe of the right lung (red arrow). The pleural visceral 

line was also visible (blue arrow). (b) Chest X-ray in 

anteroposterior (AP) position, 1 hour after water-sealed drainage 

(WSD) treatment (yellow arrow). (c) Chest X-ray in 

anteroposterior (AP) position and (d) lateral position on the eighth 

day of hospitalization, the lateral shifting of the pleural visceral 

line (blue arrow) shows a decrease of right pneumothorax (white 

arrow) and an inflated right lung (red arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Patient Characteristic 

Characteristic Patient A Patient B 

Ethnic Javanese  Javanese 

Domicile Semarang city Semarang city 

Occupation Collage student Collage student 

Age 22 years old 21 years old 

Sex Male Male 

Exercise Weight lifting Jogging 

E-cigarettes 

type  

Mod & pod vape Mod & pod 

vape 

E-cigarettes 

frequency 

- Mod vape 180  

ml liquid nicotine 

6mg/month 

- Pod vape 30ml 

nicotine 

15mg/month 

- Pod vape 

120ml liquid 

nicotine 6mg 

/month 

- New mod vape  

E-cigarettes 

duration 

6 month 2 years 

Smoking 

duration 

8 years 8 years 

Pneumothorax 

case 

Right  Right  

Length of stay 13 days 9 days 

 
Table 2. Patient Laboratory Result 

Haematology Patient 

A 

Patient 

B 

Normal Value 

Hemoglobin 15,5 15,6 13,2-17,3 gr/dL 

Leukocyte 8.9 10,9 3.8-10.6 10^3 

µL 

Thrombocyte  285 327 150-440 10^3 

µL 

Hematocrit 42,9 44,7 39-49 % 

Erytrocyte 5.1 4,9 10^6 µL 

MCV 84,1 90,9 fL 

MCH 30,4 31,7 Pg 

MCHC 36,1 34,9 g/dL 

RDW-CV 11.7 12,8 11.5-14.5 % 

3. Discussion 

Pneumothorax in both cases was classified as non-

traumatic, directing the diagnosis to spontaneous 

pneumothorax. Primary spontaneous pneumothorax was 

diagnosed in patients with no history of lung disease, while 

secondary spontaneous pneumothorax was the opposite.16 

Based on the observation from both cases, without any 

significant history of disease, lung tuberculosis (TBC) 

examination was not performed due to the patient’s clinical 

characteristics and lack of sputum. Detailed pathological 

abnormalities in the lungs could be seen with MSCT. 

Patient A was suspected of contusio pulmonum or 

pneumonia. Unfortunately, MSCT was not performed on 

the second patient due to limited insurance coverage.   
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In 2019, an outbreak of Lipoid pneumonia was reported 

because of vaping, where the suspicion was led to deposits 

of aerosol oil from e-cigarettes that initiated local 

inflammation in the distal respiratory tract and alveoli. This 

theory was supported by the result of neutrophil, 

lymphocyte, and vacuole-laden macrophage on staining of 

the patient's bronchoalveolar lavage sample. Lipoid 

pneumonia in vaping was usually found without symptoms, 

which caused a delay in diagnosis. 17 

Both patients reported using 2 similar vape devices, a 

pod system vape and a mod vape. Mod vape referred to a 

bulky and complex vaping device with customizable 

components, a large battery capacity, and adjustable 

wattage. Pod system vape was generally the opposite of 

mod vape with simpler, smaller, cheaper, and pen-like 

design. Pod liquids exhibited a higher nicotine 

concentration and nicotine salt content than mod liquids. 

Despite the differences between pod and mod vapes, a 2022 

study of pod and mod vape smoker groups proved that both 

groups were similar in urinary cotinine levels, resulting in 

similar nicotine amounts. This phenomenon was likely due 

to the user’s behavior of compensation, where pod vape 

users inhaled a lesser amount than mod vape users.18  

Pneumothorax pathophysiology was known to be 

multifactorial. Spontaneous pneumothorax occurred in 

people without underlying disease, and it was usually found 

in tall smoking males, as in both cases. Pathogenesis was 

unknown, but bulla rupture or subpleural bleb was 

suspected to occur from distal respiratory tract 

inflammation, abnormal connective tissue, low BMI, 

anatomical abnormality in bronchial bifurcation, and an 

increase in negative intrapleural pressure.16  

Toxic substances such as Diacetyl, 2,3-Pentanedione, 

and Acetoin were found in flavoured e-cigarettes that were 

also known to be related to chronic respiratory diseases.19 

E-cigarettes also altered the genetic expression of the 

respiratory immune system by increasing Matrix 

Metalloproteinase-9 (MMP-9) and causing inflammation.16 

Nicotine in e-cigarettes was found to be a factor in 

inflammation and epithelial tissue damage.20 Another 

suspected toxic substance was vitamin E-acetate, which was 

used as a liquid solvent. Vitamin E-acetate was a chemical 

substance in the form of oil that could be deposited long 

enough in the lungs and was associated with lipoid 

pneumonia and popcorn lung.21 This toxin caused 

inflammation, damage, and thinning of alveoli, which led to 

blebs.16  

Large lung bullae were reported in vaping patients, 

suggesting a possible causal role for pneumothorax 

pathogenesis.22 A case of pneumomediastinum was reported 

in a marijuana vape user, caused by forced expiration, or 

what was called the Valsalva maneuver.23 Vaping caused an 

increase in negative intra-thoracal pressure, increasing 

inspiration with high resistance, like the Muller maneuver. 

Both of the maneuvers caused barotrauma and could result 

in pneumothorax.24   

Pneumothorax treatment was decided based on the air 

volume in the pleural cavity. The air volume that exceeded 

3 cm from the apex and 2 cm from the hilum was 

categorized as high volume.6 In both cases, chest X-ray 

results showed a high volume of air in pneumothorax, 

resulting in emergency chest tube insertion even though it 

was not classified as tension pneumothorax.  

Some cases were found in athletes.15 Pneumothorax 

cases were previously found to be associated with sport-

related trauma.25 In the first case report, pneumothorax 

onset was suspected to start after a weight-lifting session. 

Another similar case was reported on a weightlifter with 

identical symptoms of chest pain initially and no respiratory 

problems, where it was risky to be misdiagnosed as post-

exercise muscle spasm.26 On the second patient, 

pneumothorax was suspected to have occurred after the 

running session. This was similar to a reported case of a 

running athlete.27,28 Valsalva maneuver involves taking a 

deep breath, holding it, bracing the core, and forcing 

expiration against a closed glotis that could increase 

intrathoracic and intra-abdominal pressure. During training, 

the Valsalva maneuver was unavoidable as the body lifted a 

weight more than approximately 80% of maximal voluntary 

contraction. 29,30 The increase of intrathoracic pressure could 

induce barotrauma as the mechanism for pneumothorax.31 

4. Conclusion 

In conclusion, pneumothorax is an important diagnosis 

to consider in vaping patients with cough and sudden-onset 

chest pain or breathlessness, specifically in adolescents with 

a sports or exercise history. Minimal symptoms in 

adolescents can lead to misdiagnosis on initial examination. 

As a result, an appropriate physical exam and chest X-ray 

are needed as initial evaluations. Further studies in 

toxicology, e-cigarette, vaping, and their association with 

pneumothorax cases in society are required. We recommend 

MSCT examination in further studies to rule out other 

pathological conditions. E-cigarette distribution, currently a 

non-regulated commodity, must be a focus. Education on e-

cigarette dangers has to be widely broadcast to raise public 

awareness. 
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