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ABSTRACT

Background: The novel corona virus disease has become the largest global pandemic of this century. Spontaneous
Pneumomediastinum is one of the manifestations of COVID-19 patients. The association between PM and COVID-19 is
neither well understood nor well studied. Therefore, we decided to conduct a study on COVID-19 patients who developed
PM in our institution to elaborate its clinical aspects and outcome. Objective: The objective of the study was to establish
the association of PM with COVID-19 and to determine its incidence, clinical manifestations and mortality rate. Study
Design: Retrospective review. Settings: Aseer Central Hospital, Kingdom of Saudi Arabia. Duration: Eleven months from
March 2020 to December 2020. Methods: All PCR confirmed COVID-19 patients admitted in our hospital who developed
PM were included in our study. Retrospective analysis out their medical records and radiological review was carried out
for all such patients. Data of clinical features, associated comorbidities and outcome was collected and descriptive analysis
was made. Results: A total of 856 patients were admitted with PCR positive results for COVID-19. Out of these, 86(10%)
pts developed PM. 93% pts required mechanical ventilation, whereas 7% of pts were spontaneously breathing with high
flow nasal cannula oxygen therapy. 61(71%) pts developed concurrent pneumothorax. 58(67.4%) of pts required tube
thoracostomy. Overall mortality was 70% (n=60), mainly in the subgroup of mechanically ventilated patients. Conclusion:
Pneumomediastinum, a rarely seen phenomenon generally, is more frequently encountered in COVID-19 patients. The
mortality rate is significantly higher in such patients who require artificial ventilation and have underlying medical
comorbidities.
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INTRODUCTION associated with COVID-19 in not fully understood as only

o ) ) o a few case reports are available in this context to date.*
neumomediastinum is the accumulation of air in the

mediastinal spaces. The most common causes are Therefore, we decided to conduct a study by reviewing
trauma, positive pressure ventilation, or surgical the medical charts of COVID patients who developed
procedures to the chest. It is also associated with PM. Detailed review of their Radiological investigations
pathologies and instrumentation of oesophagus. It is was included in our study. Our purpose was to establish
infrequently seen in respiratory tract viral infections.! the association of PM with COVID-19 and to determine
Corona virus Disease 2019 (COVID-19) is the biggest its incidence, clinical manifestations and mortality rate.

health challenge of mankind today. Ever since its
breakout, many unusual complications associated with it
are reported. PM was reported to affect 4% of ARDS
patients.?2 There are reports showing increased incidence
of PM and PTX in patients of SARS COV-1 outbreak in
2003.3 Incidence, clinical features and mortality of PM

METHODS

Retrospective review of the medical records of PCR
confirmed COVID 19 patients was carried out in our
study. Only those patients were included who had
radiologically Pneumomediastinum either on CXR or CT
scan. 86 patients qualified this inclusion criteria out of
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total 856 COVID 19 positive hospitalized patients in our
institution. Univariate analysis was used to assess the
data of these patients. Chi-square test and student t-test
were used for comparison of categorical and continuous
variables respectively. Statistical analyses were
performed using 26.0 SPSS version.

RESULTS

A total of 856 patients with COVID 19 were admitted in
our hospital from March 2020 to December 2020. These
patients were tested with nasopharyngeal swabs and
positive PCR results were utilized to label them harbor
Corona Virus 19. Out of these, 86(10%) patients were
found to have PM either on Chest X-ray or CT imaging
and were included in our study. These patients ranged
from 45 to 81 years of age with median 58.7 years. 80% of
these patients were males whereas 20% were females.
Most prevalent subgroup was 60-70 years of males with
underlying other medical comorbidities. 80(93%) pts
required intubation and mechanical ventilation during
their hospital stay. These artificially ventilated patients
required high settings with median FiO: 80% , PEEP : 15,
RR : 22 and TV : 470 ml. 95%(n=82) pts had underlying
medical comorbidities including Diabetes, Hypertension,
End stage renal disease, morbid obesity with BMI > 30
and Chronic Liver disease.

Table 1: Demographics

Variable Patients Percentage
Age 45-81 Years | Median = 58.7
Gender Male 69 80%
Female 17 20%
Requirement of Ventilation 80 93%
DM 59 68.60%
HTN 53 61.62%
Comorbidities ESRD 7 8%
Obesity 29 33.72%
CLD 16 18.60%

61(71%) pts developed either concomitant or concurrent
pneumothorax. Almost all of these patients were on
ventilator and were complexed with other medical
comorbid conditions. 29%(n=25) pts had isolated
Pneumomediastinum and all of these patients belonged
to spontaneously breathing subgroup. The patients of PM
with associated pneumothorax, 67.44% cases required
intercostal tube insertion, whereas none of the patients
with isolated PM required tube thoracostomy. 60 patients
died and the overall mortality was 70%. This mortality
was highest in the subgroup of mechanically ventilated
patients.

Table 2: Mortality

Tarar [M et al.

G Number of Mortality
roup Patients Percentage %
Mechanically o
Ventilated %7 66.2%
Spontaneously o
Breathing 3 348%
Overall Mortality 60 70%

Figure 1: COVID pneumomediastinum

Figure 3: COVID pneumothorax (CT chest: Coronal

view)
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Figure 4: COVID pneumothorax (CT Chest: Axial view)

Figure 6: Pneumothorax resolved after chest tube
placement

DISCUSSION
Although  relatively rare entity, Spontaneous
Pneumomediastinum (SP) is seen with increased

incidence in HiNj viral pneumonias.5 123 patients were
reported to have SP in year 2002 during the SARS
outbreak.® The chances to contract this condition in viral
pulmonary infection increases many folds if the patient

Tarar [M et al.

requires mechanical ventilation. The underlying factors
including mechanical injury, hypercoagulability and
exaggerated inflammatory and deranged immune
response all play role in the development of PM.7
Consequently, the morbidity increases in direct
proportion and mortality is higher in such patients.

The exact mechanism involved in the development of PM
in these patients is yet to be elaborated. However, it is
thought to be due to the barotrauma inflicted by high
airway pressures against the least compliant lungs of
COVID-19 patients. Alveolar damage found on autopsy
of such patients strongly justifies this theory .8

PATHOGENESIS

Resultant to the high pressure/volume controlled
mechanical ventilatory strategies, alveolar injury occurs
with is the main culprit in development of this pathology.
After this, the free air enters the interstitial tissue spaces
where it may either be retained as primary interstitial
emphysema or continue to dissect along the
peribronchial/ perivascular sheaths towards the hilum of
lung. This air can assemble to form Pneumomediastinum
there. Furthermore, rupture of pleura may result in
pneumothorax or this air may track along the visceral and
parietal pericardium to result in Pneumopericardium.’
Tracheal edema associated with intubation, manipulation
of endotracheal tube and frequent vigorous suctioning
are additional contributory factors to this condition.1
Maclin effect, although originally described in trauma
patients, may be postulated for the development of PM in
COVID-19 patients.11-13

10% of our intubated patients with COVID-19 developed
PM. It is in accordance with the findings of Dick AK et
al.1* Few other reports also show similar incidence of PM
associated with SARS-COV 1 patients.1516

We found that spontaneously breathing patients
managed with high flow nasal canula (HFNC) oxygen
therapy did not require chest tube insertion for their
isolated PM. These patients never exhibited any
compressive mediastinal symptoms and hence were
improved with conservative medical management.
Similar results were recorded by others where
conservative management was found to be a reasonable
approach in patients with isolated PM.14

Pneumothorax is a well-established sequel of PM in
ARDS patients.’> The occurrence of this incidence in
previous studies was around 35%. This is in contrary to
our findings where this incidence is almost double. This
significantly increased ratio could either be attributed to
the fact that COVID-19 viral pneumonia leads to more
lethal pulmonary damage. Moreover, increased incidence
of mechanical ventilation coupled with high settings
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could be the strong underlying factors for this high rate
of pneumothorax in our study.

The mortality rate in our study was 70%. Similar high
mortality rate of over 60% was recorded in a report from
different health systems in N.Y city summarizing the
outcome of 5279 COVID-19 patients. Our results showed
high mortality in patients with concomitant
pneumothorax who were mechanically ventilated and
had multiple underlying comorbidities. Richardson S et al
had likewise observations as they quoted similar high
mortality rates in their findings.16

CONCLUSION

PM, although seen rarely in other historical viral
pneumonias, is encountered more frequently in COVID-
19 patients. Mechanical ventilation, surgical trauma and
underlying medical comorbidities contribute to high

mortality in  COVID-patients who  developed
Pneumomediastinum.

LIMITATIONS

This study is done in single center, so no

limitations found.
SUGGESTIONS / RECOMMENDATIONS

Prompt and early diagnosis of Pneumomediastinum in
COVID-19 patients is warranted in order to
reduce mortality.
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