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Case report
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Abstract

Recently, spontaneous pneumomediastinum (PM), pneumopericardium (PP), pneumothorax (PT), and
subcutaneous emphysema (SE) were reported as infrequent complications in coronavirus disease 2019
(COVID-19) patients in intensive care (ICU). Here we report these complications in nine Iranian
patients of COVID-19. Nine patients with reported PM, PP, PT, and SE in COVID-19 who were
hospitalized in Arya hospital, Rasht, Iran, for three months, were followed to record demographic data
and clinical characteristics of these patients. In nine PM-developed patients, six cases represented PT,
one patient with PP, and four patients with PT and SE. Four patients expired and only five patients
survived. PM, PP, PT, and SE are uncommon complications in COVID-19 patients and were reported
frequently in male patients. Early diagnosis and treatment could save the patients since these
complications are related to poor prognosis and prolonged hospitalization. Patients with mild COVID-
19 and mild pulmonary damage have a favorable outcome.
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1. Introduction

Severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2) infection has developed as the greatest
pandemic in this era with high morbidity and
mortality and multiple complications. There are lots of
review studies about coronavirus disease 2019
(COVID-19) and its complications [1-4]. Irregular

reported numbers of spontaneous
pneumomediastinum (PM), pneumopericardium
(PP), pneumothorax (PT), and subcutaneous

emphysema (SE) cases in patients with COVID -19,
and also in the patients without mechanical
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ventilation, which results in barotrauma [5]. The
pathophysiologic mechanism of PM is an increased
gradient pressure between the alveoli and
parenchyma of lung that leads to severe alveolar injury
and the air dissects the surrounding bronchovascular
sheaths, and this air enters into the mediastinum and
produces PM and disturbance to cervical SE and
pleural space PT [3, 5, 6]. Alveolar wall is more prone
to rupture due to inflammation in COVID-19 patients
and alveolar wall is exacerbated by severe cough or any
problems which increase the intra-alveolar pressure
[5]. Invasive positive pressure ventilation can cause
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PT and/or PM spontaneously. Barotrauma is the
cause of PM, PT, PP, and SE [3]. In this care report, we
focus only on hospitalized COVID-19 patients who
developed these complications. Some of patients have
primarily mild to moderate disease condition, but
deteriorated progressively, and also represented the
associated factors to prognosis these complications.

2. Case presentation

In this case report, we evaluated case series and
described the record of nine patients in Arya hospital,
Rasht, Iran during three months in COVID-19 fourth
outbreak from April until July 2020. Patients
demographic data, medical histories, clinical and
laboratory finding, chest computer tomography (CT)
results, and patient’s outcome (death or discharged),
were recorded. All subjects gave their informed
consent to participate in the study.

According to our evaluation, seven out of nine
patients with COVID-19 were male and two of them
were female. The age range was about 32 to 68 years
by mean of 48.27+10. Diagnosis of COVID-19 was
confirmed by polymerase chain reaction (PCR).
Among nine patients, three of them reported the
history of hypertension, four of them had type 2
diabetes mellitus, two patients had bronchial asthma,
and also two of them had obesity. After two to six days
of hospitalization, all of the nine patients represented
one or more following complications: PM, PP, PT, and
SE. Three patients with low oxygen saturation
(between 50% and 86%), improved up to 90—93% on
BiPAP mask at 12 L/min. Chest CT was done to
evaluate the severity of lung damaged due to SARS-
CoV-2 at the early stage (Supplementary Figures 1—8).
The most common radiologic findings were ground-
glass pattern, integrated opacity, and thickening of
septum. Four patients suffering minor pulmonary
damage (10-35% of lung), three of them had
moderate injury (50% of lung) and four cases had
severe forms of injury (over 70% of lung). None of
patients represented PM, PP, PT, or SE complications,
while these complications happened after 1 to 8 days
of hospitalization.

Laboratory findings have revealed following data:
the count of neutrophil increased but lymphocyte
decreased, C reactive protein (CRP) was higher than
100 mg/L, also the levels of ferritin and lactate were
increased. Arterial blood gases evaluation was as
follows: the mean of initially PO- was 78 mmHg (59—

83), but later decreased to 54 mmHg (48-85). The
mean of initially PCO. was 60 mmHg (48-68), and
the mean of and O- saturation was 80.2% (60—98%).
All patients were received one ceftriaxone course of
treatment in combination with remdesivir,
dexamethasone, and levofloxacin. Cardiothoracic
surgeon consulted all cases. Throughout
hospitalization, eight patients needed oxygen therapy,
six patients were transferred to the intensive care unit
(ICU), and underwent invasive ventilation. Six
patients needed chest tube, and six patients with PT
needed subclavicular incision for evacuation of SE,
while the rest of them were managed conventionally.
Four patients died after 8-20 days, with the median of
6-12 days of hospitalization. The remaining five
patients who had moderate lung damage at admission
time, did not need surgical drainage and were
discharged in good clinical condition after
hospitalization (8-12 days). Clinical characteristics of
all patients were explained in detail in Table 1.

3. Discussion

PM is presented in two types, benign or
malignant, which in some patient it can be fatal [7].
Benign type of PM can turn to malignant forms, in the
case of rapidly rise pressure in the mediastinum, which
causes all spaces to closed with no way for air escape.
Malignant PM could consequence mechanical
obstruction and presents as pericardial tampon,
especially in the present of cough. This event can
interfere with the cardiovascular function and causes
reduction in circulation volume and tension PT form
[5, 8, 9], which none of the nine reported patients
represented this complication. In some patients with
PM, air can escape into route to the neck,
retroperitoneum or to the right and left pleural space,
and causes bilateral PT, which can turn into tension PT
form [10]. A retrospective study has reported that 13
patients with COVID-19 have developed SPM with or
without PT and SE [5, 8, 9]. In this case report, no
patient had isolated PT and some of these patients
needed invasive positive pressure ventilation.
Furthermore, none of reported patients have
represent  with  retroperitoneal = emphysema.
Moreover, this case report has showed high level
serum of LDH, which might be due to cellular damage.
Also, severe diffuse alveolar damage causes of the
alveolar damage, and air escape along the
bronchoalveolar sheath and mediastinum space [8].
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A similar study, reported COIVD-19 patients that
represented pneumothorax (PTX), PM, and SE
spontaneously or after mechanical ventilation [11]. We
observed the occurrence of these complications in nine
patients. In these reported patients, four of them
represented spontaneously complications without
invasive mechanical ventilation, while other
represented complications in patients with invasive
mechanical ventilation. As reported in other studies
with the majority of male gender, seven of patients
were male and two of them were female. The
pathophysiological mechanism of complications was
air leakage through damage of alveolar walls by
inflammation during of cytokine storm [5, 12-14].
Despite to some studies with low mortality rate, in this
case report, patient’s mortality rate due to PM, PP, PT,
and SE was four out of nine patients.

PM, PP, PT, and SE are rare complications in
severe COVID-19 pneumonia.These complications are
contributed to poor prognosis and prolonged
hospitalization. Patients with mild COVID-19 and
mild pulmonary damage have a favorable outcome.

Supplementary files
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