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Abstract

Development of pneumothorax in COVID-19 pneumonia is a rare occurrence, incidence approximately 1%, while the incidence
of pleural effusion varies between 2%-11%. A young patient with COVID-19 pneumonia and unstable hemodynamics was
referred to our hospital. She had undergone an emergency laparotomy two days back for ruptured ectopic pregnancy during
which she suffered hemorrhagic shock followed by episodes of pulseless ventricular tachycardia and was resuscitated. On
her third day of intensive care stay at our centre, she remained critical and developed pleural effusion with concurrent
pneumothorax with the complete collapse of the left lung. Here we present a rare complication in COVID-19 pneumonia, pleural
effusion and concurrent pneumothoraxleading to complete collapse of hemi-lung and its implications on the cardiorespiratory

status of our critically ill patient.
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Abbreviations: CPR: Cardio Pulmonary Resuscitation;
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Introduction

The symptoms of COVID-19 are ever evolving with each
emerging new variant. Amongst complications of COVID-19
pneumonia, the incidence of pleural effusion varies between
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2%-11% [1,2] while pneumothorax is relatively rare with
incidence of approximately 1% [3,4]. Only a few cases are
described in literature where unilateral pleural effusion and
pneumothorax appeared almost simultaneously in patients
with COVID-19 pneumonia [3,5,6]. Here we present, a
case of development of pleural effusion with simultaneous
pneumothorax leading to complete collapse of left lung and
mediastinal shift, in a post-cardio-pulmonary resuscitation
(CPR) revived patient. Prior consent, for publication of the
case, was obtained from the patient.
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Case Presentation

A 22-year-old female, status post-emergency laparotomy
for cornual ectopic pregnancy with uterine rupture and
hemoperitoneum, was referred to our hospital (throat
swab reverse transcriptase polymerase chain reaction
confirmed COVID-19). At presentation, she had an unstable
hemodynamics with heartrate (HR) of 145/minute and blood
pressure (BP) of 80/40 mmHg on infusion noradrenaline.
She had peripheral oxygen saturation (Sp0O,) of 90% with
fraction of inspired oxygen (fio,) of 1, on mechanical
ventilation. Two days back she presented to nearest hospital
with complain of bleeding per vagina. Her lower abdomen
ultrasound showed cornual ectopic pregnancy, uni-cornuate
uterus with left cornual rent and hemoperitoneum. She
underwent emergency laparotomy. Intra-operatively, patient
suffered hemorrhagic shock leading to two episodes of
pulseless ventricular tachycardia. Later she was referred to
our tertiary care center. Post resuscitation in our emergency
department, she was shifted to intensive care unit (ICU)
wherein her baseline vitals were: HR-140/minute, BP- 98/60
mmHg, Sp0,-90% on fio2 of 1. We put her on lung protective
mechanical ventilation with tidal volume of 6 ml/kg and
positive end expiratory pressure of 10 cmH,0. Mechanical
thrombo-prophylaxis with pneumatic compression device
was started. Proning was ruled out due to presence of
laprostomy bag in view of burst abdomen. Her routine
investigations showed hemoglobin 0f9.8 gm/dl, international
normalized ratio (INR) of 2.0, C - reactive protein (CRP) of 60

mg/dl, lactate dehydrogenase (LDH) of 563 IU/L, and total
bilirubin of 2.6. Rest of the blood investigations was within
normal limit. Bedside chest x-ray showed bilateral ground
glass opacity congruent with COVID-19 diagnosis. Though
her vitals continued to improve, her chest x-ray worsened
from the time of admission with increased opacities in both
lung fields. On the third day, the patient started showing a
decreasing trend in SpO, (fall from 95% to 85%). Bedside
chest-x-ray revealed complete white out of the left lung,
obliteration of left cardiac silhouette, suspected mediastinal
shiftand tracheal deviation, suggesting COVID-19 pneumonia
with possible leftlung collapse (Figure 1). Contrast-enhanced
computed tomography chest confirmed complete collapse
of left lung, with mediastinal shift and pleural effusion
with pneumothorax (Figure 2). Intercostal drain (ICD) was
inserted on left side and 200 ml serosanguinous fluid was
drained. Subsequently, her oxygenation improved markedly
(Sp0,-90%, paO,- 88). Her pleural fluid examination
showed: lymphocytes-30%, neutrophil-10%, red blood
cell count- 68000, glucose-102mg/dl, LDH-783IU/L,
microbiology negative. Prophylactic anticoagulation started
after normalization of INR. By day six her routine bedside
chest x-ray revealed remarkable improvement in bilateral
lung fields with a little subcutaneous emphysema on left
chest wall. On the 15 day patient was shifted out of ICU with
stable vitals and later discharged for home isolation in good
condition.

Figure 1: Chest X-Ray showing pneumothorax and pleural effusion.
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pleural effusion with pneumothorax.

Figure 2: Contrast-enhanced computed tomography chest showing complete collapse of left lung, with mediastinal shift and

Discussion

The development of severe pneumonia in COVID-19
patients causes prolonged inflammatory damage to lung
parenchyma leading to degenerative changes [7]. Direct
invasion by SARS CoV2 virus, inflammation of visceral
pleura and recruitment of inflammatory cytokines increase
permeability of pleural surface. Pleural effusions likely
present a more severe inflammatory, radiological evolution
of COVID-19 pneumonia; their frequency increases during
the hospital course with the concomitant progression
of opacities from ground glass to consolidation on chest
imaging [2]. Pleural effusion is usually identified after five to
seven days of hospital admission and 11 days after the onset
of COVID-19 symptoms [8].

Any comorbid pathology could contribute to pleural
effusion; however when COVID-19 patients present with
sepsis-like features (hemodynamic instability) often
aggressive intravenous fluid administration leads to a
clinical state of fluid overload. This can precipitate bilateral
infiltrates and pleural effusion, attributable to depressed
cardiac function, overwhelming systemic inflammatory
response and third spacing of fluids.

An added ischemic insult to lung parenchyma, activation

Shekhar §, et al. Development of Pneumothorax Concurrent with Pleural Effusion in a Critically Il

of fibroblasts, and lung fibrosis with inflammatory storm
lead to exudates into alveoli and airway; this leads to check-
valve obstruction and cyst formation in small airways. The
progression of cyst formation from areas of consolidation
has been radiologically corroborated by many case studies
[9]. Mechanical ventilation appears to be a prominent risk
factor for development of pneumothorax in COVID-19
patients. However pneumothorax has been reported in non-
ventilated or spontaneously breathing COVID-19 patients
[10]. Thus barotrauma alone cannot be an explanation for
it. Spontaneous pneumothorax generally does not appear
along with pleural effusion on X-ray as the increase in
pleural pressure caused by pneumothorax inhibits transfer
of interstitial fluid into pleural space. There are a limited
number of reports, where spontaneous pneumothorax
developed with pleural effusion [11].

Our patient presented to us in a critical state, already
on mechanical ventilation and inotropes with unstable
hemodynamics. She further went on to develop pleural
effusion and pneumothorax on fifth day of her illness, which
correlates with findings of Chong, et al. [8]. An important
finding in our case was raised inflammatory markers, which is
consistent with COVID-19-induced lung injury. Prophylactic
anticoagulation was not given as per the hematology
consultation due to raised INR at presentation. After seven
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days, INR returned to normal range and prophylactic
anticoagulation was added. Aggressive resuscitative
measures due to initial hemorrhagic shock along with severe
inflammatory damage to lung parenchyma could be a reason
for development of pleural effusion and pneumothorax in
our patient.

In conclusion we would like to stress that although
pleural effusion and pneumothorax are amongst rare
complications of COVID-19 pneumonia, its implications on
an already compromised cardio-respiratory status can be
disastrous. These complications can be self-limiting or may
require treatment. A timely diagnosis can be made with
help of bedside chest-x-ray or a computed tomography scan.
Mindfulness about these rare yet encountered complications
can help us intervene and provide appropriate medical
care to patient. More literature however, is required to
clearly understand the pathophysiology of pleural effusion
and pneumothorax occurring simultaneously in COVID-19
patient.
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