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Introduction
Since April 2021, India has witnessed a surge in the 
number of COVID-19 cases as well as hospitalisation and 
associated complications. There was a substantial increase 
in the daily number of confirmed cases (over three cases 
lakh per day) and the number of daily deaths. 

COVID-19 infection is characterised by hypoxemic 
respiratory failure in which patients require supplemental 
oxygen, non-invasive ventilation (NIV), and invasive 
mechanical ventilation (IMV) to maintain the 
oxygenation (1,2). The clinical spectrum of the disease 
process involves destruction of alveolar epithelial cells, 
presence of infiltrates, thrombosis, acute respiratory 
distress syndrome (ARDS) resulting in a reduction of the 
ventilation area in lungs due to decreased PaO2 (3). In 
severe COVID-19 cases, supplemental oxygen is needed 
to maintain oxygenation with the requirement of positive 
pressure ventilation (NIV and IMV) in some cases which 
predisposes the airways and alveoli to increased airway 
pressures resulting in air- leaks (4). These air leaks may 
present in various forms like pneumomediastinum (PM), 
subcutaneous emphysema (SE) and pneumothorax that 
further increase the risk of adverse outcome. PM is rare 
in viral pneumonias, but few cases have been reported 
in COVID-19 infections. It is characterised by air in the 
mediastinal structures with no apparent cause (trauma 

or iatrogenic). We present a series of four cases of severe 
COVID-19 pneumonia who developed PM and SE in 
intensive care unit (ICU) along with their clinical course 
and final outcome (clinical course in Tables 1 and 2).

Case Presentations
Case 1
A 49-year-old male patient was admitted with complaints 
of fever and breathlessness for a period of 7 and 3 days, 
respectively. In addition, his oxygen saturation (SpO2) was 
74% in room air, and his respiratory rate was 29/min. He 
was confirmed by Reverse transcription polymerase chain 
reaction (RT-PCR) as positive COVID-19 pneumonia. 
High-resolution computed tomography (HRCT) findings 
of chest showed features consistent with COVID -19 
pneumonia with a calculated CT Severity index of 18/25. 
He was first managed in the isolation ward with oxygen 
supplement 10 L/min on a non-rebreathing mask, but he 
was transferred to ICU the next day because of worsening 
dyspnea and oxygen saturation. He was given NIV (CPAP) 
trail with PEEP of 8 cm of H2O and FiO2 of 80%. After 2 
days, he had swelling and palpable crepitation along the 
upper part of chest and base of the neck. X-ray chest was 
done which revealed SE and PM (Figure 1, left side). He 
was managed well with NIV for 10 days and later wore a 
non-rebreathing mask. Serial X-rays showed regression of 
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Abstract
Objective: Since April 2021, there has been significant increase in number of COVID-19 
cases in India. As the caseload increased, so did the complications like pneumomediastinum 
(PM) and subcutaneous emphysema (SE). 
Case Presentation: We present clinical course of 4 patients as case series of COVID-19 
pneumonia who developed PM and SE during their management. Two cases with the need 
of non-invasive ventilation (NIV) recovered and two cases that needed invasive mechanical 
ventilation (IMV) ultimately expired. 
Conclusion: This case series highlights the importance of positive pressure ventilation via 
NIV and IMV as a predisposing factor for PM and SE as well as the need of strict vigilance by 
clinicians managing COVID-19 patients in IMV.
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PM and SE (Figure 1, right side). Upon further clinical 
improvement, he was transferred from ICU to the 
isolation ward 

Case 2
A 56-year-old female patient with history of fever, cough 
and breathlessness for 7 days was confirmed by PT-CPR 
as positive COVID-19 pneumonia. She was admitted into 
our hospital with complaints of being unable to maintain 
SpO2 on non-rebreathing mask for 1 day. She was put 
on NIV (CPAP) with FiO2 of 70%. Her SpO2 and PaO2 
improved, but she developed swelling and crepitation over 
lower part of the neck on the fourth day of admission. Her 
X-ray chest revealed SE and pneumo-mediastinum. She 
was followed with serial X-rays and showed improvement 
over few days and was transferred from ICU after 20 days 
with minimal requirement of supplemental oxygen.

Case 3
A 35-year-old male patient was admitted with history of 
fever and cough for 5 days and breathlessness for 1 day. 

His SpO2 was 93% on 4 l/min oxygen in the COVID-19 
isolation ward. He was transferred to ICU due to the fall 
of saturation. He was put on NIV (CPAP) with FiO2 of 
0.8. After one day, he developed swelling around the neck, 
palpable crepitation (sub-cutaneous emphysema) and 
X-ray chest showed PM and SE (Figure 2 shows PM and 
SE with a black arrow). There was no further progression 
of SE and PM, but after 3 days his ARDS progressed with 

Table 1. Case description 

Age/Gender Chief complaints Baseline investigation CT findings Inflammatory markers ABG baseline

Case 1 49 y/male Fever, breathlessness

Hb: 11.8 gm%
Tlc: 8000/mm3

P/L/M/E: 80/14/2/51
Platelet: 2l akh/mm3

AST/ALT: 61/141

Multiple patchy ground 
glass opacity, linear 
opacities
CT severity 18/24

IL: 6-8.6 pg/mL
CRP: 25 mg/L
Ferritin: 1489 ng/ml,
D-dimer: 1010 ng/mL FEU,
LDH:  690 U/L

PaO2: 71, 
PaCO2: 26, 
pH: 7.5, 
Lactate: 1.5

Case 2 56 y/Female
Fever,
cough, breathlessness,
co-morbidity-DM

HB: 12.8gm%
TLC: 18300/mm3

P/L/M/E: 71/15/09/05,
Platelet: 2.96 lakh//mm3

Urea/Creatinine: 39/0.5
AST/ALT:
47/ 116

Multiple patchy ground 
glass opacity, linear 
opacities
CT severity 21/25

IL-6: 20.6 pg/mL
CRP:  36.4 mg/L
Ferritin: 1008 ng/mL
D-dimer: 630
ng/mL FEU,
LDH: 470 U/L

PaO2: 56,
PaO2 37,
pH: 7.43,
Lactate; 3.3

Case 3 35 y/male Fever, breathlessness

HB: 11.8 gm%
TLC: 7400/mm3

P/L/M/E: 91/05/01/03,
Platelet: 1.86 lkakh//mm3

Urea/Creatnine: 24/0.7
AST/ALT: 289/330

18/25

IL-6: 25.9 pg/ml
CRP: 46.7 mg/L
Ferritin-1405
D-dimer: 1343
ng/mL FEU,
LDH-980 U/L

PaO2: 69,
PaCO2: 33,
pH: 7.33,
Lactate: 0.8

Case 4 41 y/Female
Fever, breathlessness,
Co-morbidity- 
hypothyroidism

HB: 12.5 gm%
TLC: 9300/mm3

P/L/M/E: 85/09/01/05
Platelet: 2.16 lakh//mm3 
Urea/Creatnine: 33/0.9
AST/ALT: 56/62

23/25

IL-6: 36.9 pg/mL
CRP: 46.7 mg/L
Ferritin:1405
D-dimer: 1530
ng/mL FEU,
LDH-1680 U/L 

PaO2: 69,
PaCO2: 27,
pH: 7.39,
Lactate: 1.4

Table 2. Case description

Type /duration
of ventilation

Total duration of ICU 
stay

Day of SE and PM Medications Outcome

Case 1 NIV: 12 days 25 3
Steroids, Remdesivir, 
Enoxaparin

SE resolution on 18th  day, PM on 16th day, 
Shifted from ICU in stable condition

Case 2 NIV: 10 days 18 4
Steroids, Remdesivir, 
Enoxaparin

SE resolution on 14th  day, PM on 12th day, 
Shifted from ICU in stable condition 

Case 3
NIV-IMV:

7 days, 2 days
9 2 Steroids, Enoxaparin

SE & PM-persisted
Expired

Case 4
NIV-IMV:

5 days, 1 day
8 3

Steroids, Remdesivir, 
Enoxaparin

SE & PM-persisted
Expired

Figure 1. The presence of PM and SE on left (black arrow) and regression 
on right.
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decreased oxygenation. The patient was intubated and put 
on IMV, but he ultimately expired.

Case 4
A 41-year-old female patient with history of fever and 
cough for the duration of 5 days and with hypothyroidism 
developed shortness of breath. Her SpO2 was 70% in room 
air. She was transferred to ICU and her SpO2 was 93% 
with NIV. Later on, she developed swelling over the lower 
part of the neck on day three with X-ray chest showing 
SE and PM. She had progressive worsening of hypoxemia 
and increased respiratory rate. She was intubated and 
put on ventilatory support (IMV), but due to worsening 
hypoxemia she expired 2 days later.

Discussion
A total of four patients developed PM and SE during 
the course of management in ICU. Their mean age was 
45.25 ± 7.94 years and onset of PM and SE was 3 ± 0.7 days 
from the start of mechanical ventilation. Two patients 
required intubation and IMV due to progression of 
hypoxemia, but finally expired on day 9 and day 8 from 
the day of admission. PM and SE regressed in two patients 
and over the course of treatment and were shifted out 
from ICU on day 18 and day 15 in stable condition (ICU 
course depicted in Table 1 and Table 2).

Spontaneous PM is a rare condition which usually 
occurs in patients with pre-existing lung disease like 
asthma, chronic obstructive pulmonary disease. But 
recently with the occurrence of COVID-19, there have 
been reported cases of PM and SE in COVID-19 patients 
who otherwise had no pre-existing pulmonary pathology. 
In most of the mild cases, it is a self-limiting disease, 
but has potential of serious circulatory and respiratory 
compromise, thus, it needs to be monitored carefully (5). 
Pathogenesis of PM and SE in COVID-19 has been either 
due to intubation associated trachea-bronchial injury 
or alveolar rupture secondary to high airway pressures 
needed to maintain oxygenation (6,7). Airway damage 
is also evident from histopathology specimens that show 
diffuse alveolar damage and hyaline membrane formation 

like in ARDS (8).
Presence of PM and SE in COVID-19 patients during 

the course of management does not always lead to adverse 
clinical outcomes. The presentation of 4 cases of PM and 
SE with two different clinical outcomes highlights the 
variable clinical spectrum of the COVID-19 disease. In 
the present study, two patients were managed with NIV 
alone showing gradual resolution of air from tissues and 
recovered from the disease. By the same token, another 
two patients required IMV and their condition further 
deteriorated due to worsening hypoxemia and ultimately 
died. PM can occur both in patients who are mechanically 
ventilated or unrelated to it (5,9). Thein et al described 
two cases of PM wherein one survived and the other one 
expired and concluded that PM may not always lead to 
adverse outcomes (10). Wang et al described a case of PM 
diagnosed at the time of presentation with CT scan with 
adverse outcome (11).

We choose to follow the patients with X-ray because 
of infection control issues and critical nature of patient 
conditions as the follow up of patients with CT scan 
remains a problematic issue. Although CT scan is a 
definitive diagnostic tool in COVID-19, portable X-ray 
chest remains an important part in identification and 
follow up of lung abnormality in COVID-19 patients 
(12). All four patients were managed conservatively for 
PM (as none of them showed its progression that would 
compromise hemodynamics) similar to management of 
PM in COVID-19 in most of the case reports mentioned 
earlier (13,14).

Two patients that received IMV expired due to worsening 
hypoxemia. Case reports or case series of patients with 
COVID-19 have revealed that those receiving IMV, the 
mortality rate was on a rise (15,16).

Conclusion
This case series highlights that PM and SE (although rare 
in viral pneumonias) can present as a complication in 
COVID-19 patients and the initiation of positive pressure 
ventilation via NIV and IMV can be a predisposing factor. 
A strict vigilance by clinicians managing COVID-19 
patients especially on IMV is therefore required. 

Authors’ contributions
ON and RPS collected and organized the data. All authors were 
involved in active management of patients in ICU and read and 
finalized the final manuscript.

Ethical issues 
Informed written consent was taken from all patients/relatives. 

References
1. Fu L, Wang B, Yuan T, Chen X, Ao Y, Fitzpatrick T, et 

al. Clinical characteristics of coronavirus disease 2019 
(COVID-19) in China: a systematic review and meta-
analysis. J Infect 2020; 80(6): 656-65. doi: 10.1016/j.
jinf.2020.03.041.

Figure 2.  X-ray chest showing bilateral chest infiltrates consistent with 
COVID-19 pneumonia and presence of SE and PM (the black arrow).



Nazir et al

Journal of Emergency Practice and Trauma, 2022, 8(2), 148-151 151

2. Xie J, Covassin N, Fan Z, Singh P, Gao W, Li G, et al. 
Association between hypoxemia and mortality in patients 
with COVID-19. Mayo Clin Proc 2020; 95(6): 1138-47. doi: 
10.1016/j.mayocp.2020.04.006.

3. Yuki K, Fujiogi M, Koutsogiannaki S. COVID-19 
pathophysiology: a review. Clin Immunol 2020; 215: 
108427. doi: 10.1016/j.clim.2020.108427.

4. World Health Organization (WHO). Clinical Management 
of Severe Acute Respiratory Infection (‎SARI)‎ when 
COVID-19 Disease is Suspected: Interim Guidance, 13 
March 2020. WHO; 2020.

5. Zhou C, Gao C, Xie Y, Xu M. COVID-19 with spontaneous 
pneumomediastinum. Lancet Infect Dis 2020; 20(4): 510. 
doi: 10.1016/s1473-3099(20)30156-0.

6. Anzueto A, Frutos-Vivar F, Esteban A, Alía I, Brochard 
L, Stewart T, et al. Incidence, risk factors and outcome of 
barotrauma in mechanically ventilated patients. Intensive 
Care Med 2004; 30(4): 612-9. doi: 10.1007/s00134-004-
2187-7.

7. Wali A, Rizzo V, Bille A, Routledge T, Chambers AJ. 
Pneumomediastinum following intubation in COVID-19 
patients: a case series. Anaesthesia 2020; 75(8): 1076-81. 
doi: 10.1111/anae.15113.

8. Xu Z, Shi L, Wang Y, Zhang J, Huang L, Zhang C, et al. 
Pathological findings of COVID-19 associated with acute 
respiratory distress syndrome. Lancet Respir Med 2020; 
8(4): 420-2. doi: 10.1016/s2213-2600(20)30076-x.

9. Goldman N, Ketheeswaran B, Wilson H. COVID-19-
associated pneumomediastinum. Clin Med (Lond) 2020; 
20(4): e91-e2. doi: 10.7861/clinmed.2020-0247.

10. Thein OS, Niazi M, Ali A, Sahal A. Pneumomediastinum 

in patients with SARS-CoV-2 treated with non-invasive 
ventilation. BMJ Case Rep 2021; 14(3): e241809. doi: 
10.1136/bcr-2021-241809.

11. Wang J, Su X, Zhang T, Zheng C. Spontaneous 
pneumomediastinum: a probable unusual complication of 
coronavirus disease 2019 (COVID-19) pneumonia. Korean 
J Radiol 2020; 21(5): 627-8. doi: 10.3348/kjr.2020.0281.

12. Jacobi A, Chung M, Bernheim A, Eber C. Portable chest 
X-ray in coronavirus disease-19 (COVID-19): a pictorial 
review. Clin Imaging 2020; 64: 35-42. doi: 10.1016/j.
clinimag.2020.04.001.

13. Eperjesiova B, Hart E, Shokr M, Sinha P, Ferguson GT. 
Spontaneous pneumomediastinum/pneumothorax in 
patients with COVID-19. Cureus 2020; 12(7): e8996. doi: 
10.7759/cureus.8996.

14. López Vega JM, Parra Gordo ML, Diez Tascón A, 
Ossaba Vélez S. Pneumomediastinum and spontaneous 
pneumothorax as an extrapulmonary complication of 
COVID-19 disease. Emerg Radiol 2020; 27(6): 727-30. doi: 
10.1007/s10140-020-01806-0.

15. Mart MF, Norfolk SG, Flemmons LN, Stokes JW, Bacchetta 
MD, Trindade AJ, et al. Pneumomediastinum in acute 
respiratory distress syndrome from COVID-19. Am J 
Respir Crit Care Med 2021; 203(2): 237-8. doi: 10.1164/
rccm.202008-3376IM.

16. Kangas-Dick A, Gazivoda V, Ibrahim M, Sun A, Shaw 
JP, Brichkov I, et al. Clinical characteristics and outcome 
of pneumomediastinum in patients with COVID-19 
pneumonia. J Laparoendosc Adv Surg Tech A 2021; 31(3): 
273-8. doi: 10.1089/lap.2020.0692.


