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1. Background
COVID-19, which began in Wuhan, China, and has 
affected many countries, is a beta-corona virus that infects 
the lower respiratory tract and is similar to pneumonia 
infection.1 Pneumonia caused by coronavirus disease 2019 
(COVID-19) is a highly contagious disease and has caused 
many deaths worldwide.2 COVID-19 in terms of severity 
includes mild disease in 81% of cases, severe disease in 
14%, and critical disease in 5% of cases.3

The total mortality rate is expected to vary between 2% and 
3%. No deaths have been reported in non-critical cases. The 
mortality rate in hospitalized adults ranged from 4% to 11%.4 
Most deaths are due to old age or certain prior diseases 
such as cardiovascular disease, diabetes, chronic lung 
disease, high blood pressure, and cancer.5

Spontaneous pneumothorax is due to sudden rupture 
of a subpleural bullae,6 and is usually a rarer condition. 
In SARS epidemic, cases of pneumothorax7 and 

pneumomediastinum8 have been reported in the past. Some 
cases of pneumothorax and pneumomediastinum have 
been reported in COVID-19.9,10 This study examines the 
progress of pneumonia of the COVID 19 to spontaneous 
pneumothorax and pneumomediastinum in a patient.

2. Case Presentation
The patient was a 40-year-old man who complained of 
nonproductive cough and dyspnea. He has been receiving 
outpatient treatment of dry cough for two weeks before 
the visit and has been hospitalized due to worsening cough 
and dyspnea. He also complained of fever, sore throat, 
back and chest pain and he did not have nausea, vomiting, 
or diarrhea. The patient used to smoke and has now quit 
and was not taking any medication. His vital signs at the 
time of admission were temperature 37°C orally, blood 
pressure 125/83 mm Hg, respirations 20 per minute, and 
O2 sat: 89%. He was assessed with suspicion of COVID-19. 
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CT scans of the chest showed brief changes of emphysema.
The ground glass view was also seen in the lungs. In the 
patient’s tests, CRP: 0.6 (mg/L), ESR: 39 (mL/h), LDH: 
395 (U/L), WBC = 7400 (×106/L), HB = 11.8 (g/L), PLT 
= 217000 (×106/L), BUN = 6 (mg/dL), Cr = 1.0 (mg/
dL) were reported. RT‐PCR testing of SARS‐CoV‐2 was 
performed and it was positive. Treatment was initiated by 
chloroquine (500 mg q12h on the first day followed by 250 
mg q12h, orally) plus atazanavir/ritonavir (300/100 mg 
SD, orally) and due to suspicious co-bacterial infection 
cefixime (400 mg SD, orally) was recommended. Because 
of the progression of symptoms, the serial CT scanning 
of the patient was performed and cavitary changes, air-
fluid appearance, and destructive changes of lungs were 
reported. After eight days, the patient’s cough worsened 
and O2 SAT was decreases significantly.

CT scans of the patient’s lungs showed some bullae s, 
pneumothorax, and pneumomediastinum, possibly due to 
the rupture of the emphysematous bullae. A chest tube was 
inserted and oxygen therapy was started on the patient with 
3-6 L/min and meropenem 1 g IV TDS and levofloxacin 
500 mg IV, q24h, were administered. The patient was also 
received nebulized Pulmicort 0.5 mg qid and Atrovent 250 
μg/mL qid. After 5 days in CT, the patient was relieved of 
pneumothorax and pneumomediastinum and after a week, 
the chest tube came out. The patient was discharged with 
NAC 600 mg daily for 2 months, and an Foradil inhaler 

capsule twice daily for one month (Figure 1).

3. Discussion 
This patient was a case with advanced COVID-19, followed 
by subsequent pneumothorax and pneumomediastinum. 
Spontaneous rupture of a subpleural bolus is the 
main cause of early spontaneous pneumothorax11 and 
pneumomediastinum is usually a rare disease caused by 
increased pressure inside the alveolar cavity and later 
ruptures. Risk factors for spontaneous pneumothorax 
include smoking, age, short stature, men, body mass 
index, prolonged cough, strenuous exercise, and certain 
conditions such as chronic obstructive pulmonary disease. 
Smoking, aging, tall stature, male, body mass index, 
prolonged cough, intense exercise, and certain conditions 
such as chronic obstructive pulmonary disease are factors 
that may cause spontaneous pneumothorax.12,13

In this patient, the cause of the lesion progress to the 
bull and its rupture is unknown, but in the initial CT of the 
patient, mild emphysematous changes were evident and 
the patient had a history of smoking in the past. Another 
review study found that active smoking increased the risk 
of severe COVID-19.14 Previous studies in SARS have 
shown the prevalence of 1.7% of pneumothorax in patients 
receiving mechanical ventilation. Pneumomediastinum 
has also been reported following COVID-19 
intubation,15,16 but there is still little information about 
spontaneous pneumothorax and pneumomediastinum in 

Figure 1. Multiple chest CT scan images without contrast showed small GGO in the left lung at admission day (A), multifocal and bilateral 
patchy GGO five days later (B), bilateral patchy consolidative opacities with large bulla formation in the left lung, pneumomediastinum and 
left pneumothorax on 17

th

 day of hospitalization (C-D), bilateral patchy consolidative opacities with an air-fluid level in left lungs bulla with 
complete resolving of pneumomediastinum and pneumothorax (E), and finally complete resolution of opacities and bulla with very faint 
residual GGO in follow up ct scan 50 days later.
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COVID-19.17,18

The management of pneumothorax and pneumomediastinum 
in COVID-19 is probably similar to other cases with the 
installation of chest tube pneumothorax.19

4. Conclusion
Depending on the condition, pulmonary lesions of 
COVID-19 can progress to bullae, pneumomediastinum, and 
pneumothorax. Deterioration of dyspnea and respiratory 
symptoms can be a warning of pneumomediastinum and 
pneumothorax that can be confirmed by graphics and 
timely treatment of the patient can be life-saving.

Authors’ Contributions
EV designed the study, SJM conceived and planned the 
treatments, HM wrote the paper and ED provided final 
approval of the version to publish.

Conflict of Interest Disclosures
The authors declare that there is no conflict of interests.

Ethical Approval
All the procedures were confirmed by Baqyatallah Hospital 
Research Committee.

Acknowledgments 
Thanks to financial support, guidance, and advice from 
the “Clinical Research Development Unit of Baqiyatallah 
Hospital”.

References
1. Al-Osail AM, Al-Wazzah MJ. The history and epidemiology 

of Middle East respiratory syndrome corona virus. Multidiscip 
Respir Med. 2017;12:20. doi:10.1186/s40248-017-0101-8.

2. Sohrabi C, Alsafi Z, O’Neill N, et al. World Health 
Organization declares global emergency: a review of the 2019 
novel coronavirus (COVID-19). Int J Surg. 2020;76:71-76. 
doi:10.1016/j.ijsu.2020.02.034.

3. Wu Z, McGoogan JM. Characteristics of and important lessons 
from the coronavirus disease 2019 (COVID-19) outbreak 
in China: summary of a report of 72 314 cases from the 
Chinese Center for Disease Control and Prevention. JAMA. 
2020;323(13):1239-1242. doi:10.1001/jama.2020.2648.

4. Lai CC, Wang CY, Wang YH, Hsueh SC, Ko WC, Hsueh PR. 
Global epidemiology of coronavirus disease 2019 (COVID-19): 
disease incidence, daily cumulative index, mortality, and 
their association with country healthcare resources and 
economic status. Int J Antimicrob Agents. 2020;55(4):105946. 
doi:10.1016/j.ijantimicag.2020.105946.

5. Zhou F, Yu T, Du R, et al. Clinical course and risk factors for 
mortality of adult inpatients with COVID-19 in Wuhan, China: 
a retrospective cohort study. Lancet. 2020;395(10229):1054-
1062. doi:10.1016/s0140-6736(20)30566-3.

6. MacDuff A, Arnold A, Harvey J. Management of spontaneous 
pneumothorax: British Thoracic Society pleural disease 
guideline 2010. Thorax. 2010;65 Suppl 2:ii18-31. doi:10.1136/
thx.2010.136986.

7. Sihoe AD, Wong RH, Lee AT, et al. Severe acute respiratory 
syndrome complicated by spontaneous pneumothorax. Chest. 
2004;125(6):2345-2351. doi:10.1378/chest.125.6.2345.

8. Chu CM, Leung YY, Hui JY, et al. Spontaneous 
pneumomediastinum in patients with severe acute respiratory 
syndrome. Eur Respir J. 2004;23(6):802-804. doi:10.1183/090
31936.04.00096404.

9. Alhakeem A, Khan MM, Al Soub H, Yousaf Z. Case report: 
COVID-19-associated bilateral spontaneous pneumothorax-a 
literature review. Am J Trop Med Hyg. 2020;103(3):1162-
1165. doi:10.4269/ajtmh.20-0680.

10. Lyu R, Li X. Diagnosis and treatment of severe COVID-19 
complicated with spontaneous pneumothorax: a case report. 
Adv Ultrasound Diagn Ther. 2020;4(2):142-146.

11. Lyra RM. Etiology of primary spontaneous pneumothorax. 
J Bras Pneumol. 2016;42(3):222-226. doi:10.1590/s1806-
37562015000000230.

12. Huo YR, Chan MV, Habib AR, Lui I, Ridley L. Pneumothorax 
rates in CT-Guided lung biopsies: a comprehensive systematic 
review and meta-analysis of risk factors. Br J Radiol. 
2020;93(1108):20190866. doi:10.1259/bjr.20190866.

13. Bobbio A, Dechartres A, Bouam S, et al. Epidemiology of 
spontaneous pneumothorax: gender-related differences. Thorax. 
2015;70(7):653-658. doi:10.1136/thoraxjnl-2014-206577.

14. Zhao Q, Meng M, Kumar R, et al. The impact of COPD and 
smoking history on the severity of COVID-19: a systemic 
review and meta-analysis. J Med Virol. 2020;92(10):1915-
1921. doi:10.1002/jmv.25889.

15. Wali A, Rizzo V, Bille A, Routledge T, Chambers AJ. 
Pneumomediastinum following intubation in COVID-19 
patients: a case series. Anaesthesia. 2020;75(8):1076-1081. 
doi:10.1111/anae.15113.

16. Abou-Arab O, Huette P, Berna P, Mahjoub Y. Tracheal trauma 
after difficult airway management in morbidly obese patients 
with COVID-19. Br J Anaesth. 2020;125(1):e168-e170. 
doi:10.1016/j.bja.2020.04.004.

17. Sun R, Liu H, Wang X. Mediastinal emphysema, giant 
bulla, and pneumothorax developed during the course of 
COVID-19 pneumonia. Korean J Radiol. 2020;21(5):541-544. 
doi:10.3348/kjr.2020.0180.

18. Wang W, Gao R, Zheng Y, Jiang L. COVID-19 with spontaneous 
pneumothorax, pneumomediastinum and subcutaneous 
emphysema. J Travel Med. 2020;27(5):taaa062. doi:10.1093/
jtm/taaa062.

19. Jackson CD, Kadaria D. Treatment for pneumothorax. N Engl J 
Med. 2020;382(18):1765-1766. doi:10.1056/NEJMc2003612.

https://doi.org/10.1186/s40248-017-0101-8
https://doi.org/10.1016/j.ijsu.2020.02.034
https://doi.org/10.1001/jama.2020.2648
https://doi.org/10.1016/j.ijantimicag.2020.105946
https://doi.org/10.1136/thx.2010.136986
https://doi.org/10.1136/thx.2010.136986
https://doi.org/10.1378/chest.125.6.2345
https://doi.org/10.1183/09031936.04.00096404
https://doi.org/10.1183/09031936.04.00096404
https://doi.org/10.4269/ajtmh.20-0680
https://doi.org/10.1590/s1806-37562015000000230
https://doi.org/10.1590/s1806-37562015000000230
https://doi.org/10.1259/bjr.20190866
https://doi.org/10.1136/thoraxjnl-2014-206577
https://doi.org/10.1002/jmv.25889
https://doi.org/10.1111/anae.15113
https://doi.org/10.1016/j.bja.2020.04.004
https://doi.org/10.3348/kjr.2020.0180
https://doi.org/10.1093/jtm/taaa062
https://doi.org/10.1093/jtm/taaa062
https://doi.org/10.1056/NEJMc2003612

