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Case Report: Spontaneous Pneumomediastinum an Unusual 
Complication of Covid-19 Infection in a Non-intubated 
Patient With Diffuse Bilateral Ground-glass Opacity: A Case 
Report of Progression of Disease During Self-isolation 
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Background: Spontaneous pneumomediastinum or mediastinal emphysema is relatively a rare disease that 
occurs in viral and bacterial infections with the benign entity. 
Case: The patient was a 57-year-old man who, after a week of self-isolation at home, coming to the CO-
VID-19 triage center of the hospital with severe shortness of breath. He was admitted to the Intensive Care 
Unit (ICU) due to acute respiratory failure. The patient was treated as the protocol designed and respiratory 
support with high flow nasal oxygen and Non-Invasive Positive Pressure Ventilation (NIPPV). Spontaneous 
pneumomediastinum was developed during viral pneumonia infection. The known risk factors included 
age, male sex, and abnormal laboratory finding. All the biochemical and hematological findings such as 
lymphopenia, thrombocytopenia, raised CRP, LDH, and ferritin were detected in our cases. They indicate a 
possible prognosis for the development of acute respiratory failure and adverse clinical outcomes.
Conclusion: Spontaneous pneumomediastinum has usually a benign outcome in COVID-19 Pneumonia 
and its prognosis is related to background conditions in patients.
Keywords: COVID-19 infection, Pneumomediastinum, Mediastinal emphysema, Pneumonia, Forensic 
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1. Introduction 

he pneumomediastinum or mediasti-
nal emphysema is defined based on the 
presence of free air in potential mediasti-
nal space . The etiologic factors include 
trauma, spontaneous, idiopathic. Spon-

taneous Pneumomediastinum (SP) has a benign clinical 
course and is a rare disease. It also occurs in viral and bac-

terial infections. The possible mechanisms are suggested 
Valsalva maneuver induced pressure within airways and 
diffuse alveolar damage and rupture. The frequency re-
ported of SP is 6% in COVID -19 pneumonia .

2. Case Report

The patient was a 57-year-old man who had a history 
of involving Coronavirus (COVID-19) infection before 

T
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being admitted to the COVID-19 triage screening center. 
The clinical symptoms were a low-grade fever, shortness 
of breath, palpitations, general body aches, and malaise. 
He was isolated and managed according to the public 
health system policy at home for one week. the chief 
compliance was shortness of breath incoming from the 
hospital emergency department of COVID-19. Clini-
cal signs  included tachypnea=22 min, tachycardia=122 
min, and oxygen saturation=85%. The patient was ad-
mitted to the pre-intensive care unit ward and treated 
with medications such as  Remdesiver, interferon, meth-
ylprednisolone, and antibiotics based on the designed 
protocol in the hospital. 

The initial biochemistry and hematology data con-
sisted of the following: FBS=210 mg/dL, Urea=59 mg/
dL, Creatinine=1.1 mg/dL, LDH=715 U/L, Na=134 
mEq/L, K=5.2 mEq/L, WBC=28.4×103/µL, lympho-
cyte=2.4×103/µL, RBC=4.4×106/µL, hemoglobin=14.3 
g/dL, hematocrit=41.2%, platelets=233×10³/µL, RDW-
pc=11.7, PDW=15,6, MPV=9.3, fibrinogen=436 mg/
dL, ferritin=626 ng/dL, CRP=49.6 mg/dL, and ESR=44 
mm/h. The Blood gas analysis showed PH=7.40, 
PCO2=33 mm Hg, Pao2=19.1 mm Hg, HCO3=21.7, 
O2Sat=37.1%, Be=-4.

In the course of therapy, significant laboratory changes 
other than the progress of hypoxemia consisted of the 
hematologic data. Polymorphonuclear cells and white 
blood cell count (between 20000-3400) have remained 
predominantly high in the following days. Platelet count 
also changed and progressively decreased. 

Chest-imaging manifested the exacerbation of radio-
logical signs of ground-glass opacity and organized 
pneumonia diffusely in both lung fields. The pneumo-
mediastinum appeared at this stage. Figures 1, 2, 3, 4, 

and 5 show chest CT imaging in the different views of 
progressive radiographic signs and spontaneous pneu-
momediastinum.

The patient’s clinical conditions gradually aggravated 
in the following week despite ventilatory support with 
high flow nasal oxygen and non-invasive positive pres-
sure ventilation. The exacerbation of shortness of breath 
and severe hypoxemia led to endotracheal intubation and 
the application of a mechanical ventilation setting. The 
patient expired a few days later in the ICU.

3. Discussion

COVID-19 infection originated at Wuhan city of China 
and quickly became a worldwide pandemic in 2019 [1]. 
This condition is currently a serious health threat. The 
associated clinical symptoms include a wide range, from 
asymptomatic infections and viral pneumonia to severe 
acute respiratory failure, and even death.

The known risk factors include age, male gender, 
laboratory abnormalities, and co-morbid diseases [2]. 
Frequent associations have been reported between CO-
VID-19 infection and other diseases that either exacer-
bate the underlying conditions or cause acute forms of 
the disease [3-7]. COVID -19 infection is a multiorgan 
disease. These manifestations are ranged from maternal 
and perinatal involvement [8] to various organ involve-
ments, such as the cardiovascular system, nervous sys-
tem, gastrointestinal system, and liver [9], and so on. 

The remarkable clinical manifestation of COVID-19 is 
contaminated by the respiratory system [10] and ranges 
from asymptomatic to severe Acute Respiratory Distress 
Syndrome (ARDS), and death. The cardinal clinical 
symptoms include the following: fever (89%), cough 
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Figure 1. The CT scan finding of early coronavirus infection

Figure 2. The diffuse bilateral Ground Glass opacity of CO-
VID-19 CT scan
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(68%), fatigue (38%), sputum production (34%), short-
ness of breath (19%), soar throat, and malaise [11]. With 
the development of viral pneumonia, the patient may 
present severe hypoxia, i.e., a serious clinical feature of 
ARDS. The current diagnostic tools of coronavirus in-
fection consist of CT scan imaging and nucleic acid test; 
Polymerase Chain Reaction Real-Time (PCR-RT), i.e., 
used in diagnosing and screening the infection.

Our case has received no evaluation of postmortem ex-
amination through forensics autopsy due to limitations. 
However, the expected pathological evidence can be 

based on the reported experiences, as follows. The gross 
sections of the lung may present diffuse firm and rubbery 
parenchyma with alveolar edema and the bronchial air-
way filled with mucus plaque. Lung tissue staining may 
disclose hyaline membrane formation, proteinaceous 
exudates, and fibrin deposition in alveolar spaces. Be-
sides, fresh thrombi in the pulmonary artery and hyalin 
microthrombi in the capillaries were reported in the au-
topsy 2 [12, 13]. Figures 6, and 7, present the different 
postmortem examinations of Covid-19. 

The hematologic abnormalities are reported as lympho-
cytopenia (83.3%), thrombocytopenia (36.1%), and leu-
kopenia (33.7%). The biochemical parameters reflected 
the rising frequency of CRP (60.7%), LDH (41%), and 
ferritin, respectively. The current study presented an as-
sociation between hematologic and biochemistry data 
abnormality with lymphopenia, elevated ferritin level, 
increased LDH and CRP levels, and ARDS [14]. Our 
case manifested recent para-clinical abnormality.

Chest imaging is necessary for the follow-up manage-
ment and treatment of coronavirus infection. CT scan 
presents a rapid and highly-positive rate in the diagnosis 
of the COVID-19 in 90%-95% of cases [15].

Chest x-ray in the early stages of the disease fails to pro-
vide much clinical information; however, with progres-
sion, the disease manifests radiographic signs of ARDS. 
CT scan is more optimal imaging in the course of pulmo-
nary manifestation of coronavirus infection, compared 
to the chest x-ray [16]. Available radiographic CT signs 
include Ground Glass Opacity (GGO) in 88.9%, which 
can have a diverse distribution in the pulmonary fields. It 
may include bilateral (87.5), peripheral (76%), and mul-
tilobular involvements (78.8%). Besides, isolated GGO 

and in combination with consolidative opacity are the 
most common presentations in the COVID-19-related 
CT scans. The uncommon CT scan presentation of coro-
navirus infection discloses interlobular septal thicken-
ing, crazy-paving pattern, parenchymal band, consoli-
dated opacity surrounded by GGO, reversal halo sign, air 
trapping, air bronchogram, pleural effusion, mediastinal 
lymphadenopathy [17], and nodules. CT scan findings 
initially revealed the limited GGO in the peripheral field 
of pulmonary parenchyma in our case; it was then pro-
gressively diffused to the central zone.

Pneumothorax (air leak) is defined as the presence of 
air in the pleural space. Its pathogenesis is due to the 
rupture of the alveoli and the passage of air into the 
space adjacent to the pleura (pneumothorax). It could 
also be through the bronchoalveolar sheath to the me-
diastinal space, in which case it is called pneumomedi-
astinum. The causes have been divided on an etiologic 
basis and included spontaneous and traumatic aspects. 
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Figure 3. The early upper mediastin sponteaneus pneumo-
thorax CT image

Figure 4. Upper mediastin spontenous pneumothorax in 
COVID-19 pneumonia

Figure 5. Lower mediastin spontenous pneumothorax in 
COVID-19 pneumonia
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The primary or secondary spontaneous form is related to 
the structural abnormality of respiratory system devel-
opment. The traumatic etiology of pneumothorax may 
be produced as iatrogenic (medical procedure) and non-
pathogenic (blunt or penetrating trauma) [18]. The an-
nual prevalence spontaneous of it was reported as 36-66 
per 100000 individuals. Besides, it was associated with a 
male-to-female ratio of 4-10/1 [19]. The peak age preva-
lence consisted of 15-34 and over 65 years, respectively, 
and up to 50% of those hospitalized. Clinical features 
may range from silent (occult) to emergent conditions.

Pneumomediastinum is an unusual complication of vi-
ral pneumonia in COVID-19 disease. In the past year 
with widespread COVID-19, a few cases were reported as 
spontaneous pneumomediastinum [20-24]. It has occurred 
in high frequency amongst patients with trauma and me-
chanical support ventilation. Pneumomediastinum is most 
common in male patients (>60%) and detected in over 
30% of cases with comorbid diseases [25]. Spontaneous 
pneumomediastinum was detected in the non-intubated 
condition in our case [26] and the CT imaging of CO-
VID-19 viral pneumonia indicated the bilateral diffuse of 
GGO [27]. These data were compatible with the recently 
reported studies. 

4. Conclusion

Attention to all biochemical and hematology abnormal 
findings indicates that the prognostic, severity and devel-
opment of COVID-19 pneumonia complications could 
predict the occurrence of pneumothorax.
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Figure 6. Gross COVID-19 lung postmortem view

The picture was copied from the article of Int J Legal Med. 2020 
Jun 5: 1-6.

Figure 7. The vitual view of bronchilal airway of COVID-19 case 

The picture was copied from the article of Int J Legal Med. 2020 
Jun 5: 1-6.
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