RapioLoGgy CASE REPORTS 17 (2022) 869-874

Available online at www.sciencedirect.com

ScienceDirect RADIOLOGY

CASE
REPORTS

journal homepage: www.elsevier.com/locate/radcr

Case Report

Bilateral parapneumonic pleural effusion with
pneumothorax in a patient with covid 19
pneumonia: case report ¥

Tamara 1. Kalenchic, PhD%, Sergey L. Kabak, PhD", Sergey.V. Primak®,
Yuliya M. Melnichenko, PhD%*, O.A. Kudelich, PhD¢

aDepartment of Medical Rehabilitation and Physiotherapy, Belarusian State Medical University, Dzerzhinsky Ave.,
83, Minsk, Belarus. 220116

Head of the Human Morphology Department, Belarusian State Medical University, Dzerzhinsky Ave., 83, Minsk,
Belarus. 220116

¢ Pulmonologist of the Pulmonary department no.1 of the 6th City Clinical Hospital, Uralskaya Str. 5, Minsk, Belarus.
220037

dHuman Morphology Department, Belarusian State Medical University, Dzerzhinsky Ave., 83, Minsk, Belarus.
220116

€ Department of Surgical Diseases, Belarusian State Medical University, Dzerzhinsky Ave., 83, Minsk, Belarus.
220116

ARTICLE INFO ABSTRACT

Article history: Recurrent pyogenic effusion combined with bilateral pneumothorax is a rare complication
Received 14 December 2021
Accepted 19 December 2021

associated with the COVID—19 infection. Current article presents the case report of a 68-
year-old male with the severe community-acquired bilateral polysegmental viral COVID—19
pneumonia. Chest radiography on the 15th day after admission to the hospital showed the
presence of air and pleural effusion in the right pleural cavity with collapse of the right lung.
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Thoracentesis and thoracostomy in the sixth intercostal space on the mid-axillary line were
performed. About 1400 ml of a yellowish opaque liquid were evacuated from the pleural cav-
ity. Pleural fluid analysis confirmed an exudative lymphocytic-rich effusion with no growth
of acid-fast bacteria (AFB). In the pleural fluid such gram-negative bacteria as Acinetobacter
baumannii and Pseudomonas aeruginosa were cultured. Chest computed tomography ob-
tained on the third day after thoracentesis showed radiological sings of bilateral hydropneu-
mothorax. Needle thoracocentesis and new pleural drainage in the second intercostal space
on the right midclavicular line were established. Five days later after the second drainage
of the pleural space was initiated the patient was diagnosed with pleural empyema and
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transferred to the Surgical Clinic. This case report highlights that in patients with COVID-19
recurrent pyogenic effusion combined with bilateral pneumothorax may occur.
© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Although the CT features of severe COVID-19 vary, pleural dis-
ease encompassing pneumothorax and pleural effusion are
uncommon complications [1,2].

Pneumothorax appears to be a rare occurrence in COVID-19
and according to the literature data occurs with the frequency
of approximately 1% [3,4]. The incidence is higher in critically
ill patients, especially those requiring mechanical ventilation.
Also, one-third of the patients was not submitted to invasive
or non-invasive mechanical ventilatory support at the time of
diagnosis, thus ruling out iatrogenic causes [4].

Pleural effusion typically develops later in the disease pro-
cess. Based on the reported case series and meta-analyses, the
incidence has typically varied between 2%-11% [5,6]. The fre-
quency of pleural effusions varies with age and disease sever-
ity. The effusions are generally small to moderate sized with
the majority being unilateral. It may be argued that most, if not
all, of these pleural effusions may be secondary to comorbid
conditions rather than being directly related to the viral in-
fection [7]. Both heart failure and pulmonary embolism in ad-
dition to respiratory co-infections are well-recognized aetiolo-
gies of pleural effusions [8]. A few cases of a complicated para-
pneumonic effusion (empyema) secondary to coronavirus dis-
ease 2019 (COVID-19) pneumonia have been reported [9,10,11].

Most patients with spontaneous pneumothorax do not
have findings of pleural effusion on chest radiography because
the increase in pleural pressure caused by the pneumothorax
inhibits the transfer of interstitial liquid into the pleural space
[12]. To our knowledge only few cases were described in the lit-
erature where unilateral pleural effusion appeared almost at
the same time as the pneumothorax in patients with COVID-
19 pneumonia [2,13,14].

Herein, we present the case of the bilateral pleural effusion
and pneumothorax in the context of SARS-CoV-2. Informed
consent was obtained from patient for being included in the
study.

Case presentation

A 65-year-old male patient with no history of smoking and un-
derlying pulmonary diseases was treated at the Pulmonary
Department of sixth Minsk city clinical hospital from the
September 9, 2021 to the October 10, 2021. Patient was not
vaccinated against COVID-19. Upon admission the patient
showed a 4-day history of gradually increasing shortness of
breath, fever, dry cough and fatigue. On examination breath
sounds were reduced in the lower segments of the lungs, oxy-
gen saturation (SpO,) was 93%. Chest CT scans demonstrated
a bilateral peripheral ground-glass attenuation and patchy

consolidation (Fig 1 a, b). The lung involvement was 60%-70%.
Nasopharyngeal SARS-CoV-2 RT-PCR test was positive. After
21 days a negative test result was obtained.

During the hospital stay symptoms gradually worsened.
The increased temperature remained, the saturation with free
breathing decreased to 90%. Blood tests were as following:
white cell count: 7.93 x 109/ L all (80% neutrophils, 8 % lym-
phocytes, and 10% monocytes, 2% plasma cell) (normal range:
4-9 x 10°/L); hemoglobin 159 g/l (normal range:120 - 170 g/1),
platelet count: 468 x 10%/1 (normal range: 150 — 450 x 10°
/1), Westergren ESR 41 mm/h; interleukine 6 102 pg/ml (nor-
mal range: 0 - 4.1 pg/ml); C-reactive protein 142 mg/1 (normal
range: 0 - 5 mg/1), ferritin 939.92 pg/ml (normal range: 30 - 300
ug/ml); D-dimer 609 ng/ml' (normal range: 0 - 250 ng/ml), pro-
calcitonin 0,11 ng/ml (normal range: 0 - 0,046 ng/ml).

The treatment of SARS-CoV-2 infection included dexam-
ethason, heparin, tocilizumab, acetylcysteine, pantoprazole,
nadroparin calcium. The patient received oxygen supplemen-
tation through the simple face mask with a flow rate of 41/min.

Chest radiography on Day 15 after admission showed the
presence of air and pleural effusion in the right pleural cav-
ity with collapse of the right lung (Fig 2). The upper level of
pleural fluid was located at the level of the third rib. On the
same day the patient was transferred to the Intensive Care
Unit (ICU), where thoracentesis and thoracostomy in the 6th
intercostal space on the mid-axillary line were performed.
About 1400 ml of a yellowish opaque liquid was evacuated
from the pleural cavity. A follow-up chest radiograph demon-
strated lack of air in the right pleural cavity and the persis-
tence of fluid remains. The lung was expanded. Linezolid and
imipenem/cilastatin therapy was initiated immediately. The
patient continued to receive oxygen supplementation through
the simple face mask with flow rate of 8-10 /min.

Daily drainage volume was from 300 to 1000 ml of fluid.
Chest computed tomography obtained on day 3 after thora-
centesis still showed pleural effusion with gas bubbles ex-
tended along the posterior and inferior walls of the right
hemithorax (Fig. 3 a). The right lung was reduced in volume
by half. In the S6 segment of the lower lobe, a focal area of
subpleural infiltration with a central cavity of destruction up
to 6.5 mm in diameter was revealed (Fig. 3 b,c). Air layer up
to 47 mm of anteroposterior thickness was revealed along the
anterior chest wall. Radiological sings of the left side hydrop-
neumothorax were also found (Fig. 3 d). The pleural effusion
with 25 mm of anteroposterior depth was revealed by the pos-
terior surface of the partially collapsed lung. Air layer up to
19 mm of anteroposterior thickness was discovered along the
anterior chest wall at the level of the lingular segments of the

1 Before the transfer to the Surgery Clinic the plasma D dimer
level was 2424 ng/ml
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Fig. 1 - Bilateral peripheral ground-glass attenuation and patchy consolidation on chest CT scans at admission: a - coronal

reformatting image; b - axial reformatting image

Fig. 2 — Air and fluid at the level of the third rib in the right thoracic cavity (chest radiograph on the 15th day after admission)

lung. In all lung fields multiple bilateral ground glass infiltrates
were identified.

Pleural fluid analysis confirmed an exudative lymphocytic-
rich effusion with no growth of acid-fast bacteria (AFB).
In the pleural fluid such gram-negative bacteria as Acine-
tobacter baumannii and Pseudomonas aeruginosa were cul-
tured. Moreover, the urine culture was positive for Klebsiella
pneumonia.

Because of the negative chest CT findings, a needle thora-
cocentesis and new pleural drainage in the second intercostal
space on the midclavicular line was established. Air and
creamy purulent mass have been aspirated. Subsequently 200

to 800 ml of serofibrinous hemorrhagic fluid was drawn daily
through 2 drainage tubes. Chest CT showed the presence of
air and pleural effusion in the right hemithorax (Fig. 4). 5 days
later the diagnosis of pleural empyema was confirmed and
the patient was transferred to the Surgical Department of the
10th Minsk city clinical hospital.

In a Surgical Department the right pleural space was
daily irrigated with antiseptic solutions. Lung expansion was
achieved by continuous vacuum aspiration technique. The en-
capsulated pleural effusion located in the upper anterior area
of the right hemithorax was identified 16 days after admis-
sion to the surgical unit (Fig. 5a). Ultrasound-guided puncture
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Fig. 3 - Air in the pleural cavity (arrow), pleural effusion (*) and focal area of infiltration with a central cavity of destruction
(black triangular arrow) on coronal (A, C) and axial (B, D) reformatting images of chest CT on day 3 after thoracentesis (on

the 18th day after admission)

of this effusion was performed and a new drainage of the pleu-
ral cavity was installed.

After 4-week antibiotic therapy (1 week in the Pulmonary
Department and 3 weeks in the Surgical Department) course
with colistimethatum natrium (1 million units 2 times a day)
and imipenem/cilastatin (1 g 3 times a day) the patient was
discharged from the hospital for outpatient follow-up in satis-
factory condition. Oxygen saturation (Sp0O2) was 97% on room
air. A chest CT after chest tube removing showed the presence
of a small amount of fluid in the right pleural cavity as seen in
Fig. 5b. Lab test scores came back to normal range. The level of
C-reactive protein was 11.7 mg/l], procalcitonin — < 0,1 ng/ml.

Discussion

Five cases of empyema secondary to COVID-19 have been
reported to date, including two cases of pleural fistula. All
five patients were treated with surgical intervention, such as
decortication, and four of these cases resulted in a good clini-
cal course [10]. Our case is the first presentation of bilateral

infected hydropneumothorax in the patient with COVID 19
pneumonia treated without surgical intervention.

The common cause of pneumothorax is lung cavitation
(cystic airspace development). Though infrequently seen in
viral pneumonias, it has been reported in COVID19 infection
[15]. Cavitation has been observed in the absorption stage of
disease, usually after 14 days [16].

The pathophysiology of lung cavitation in COVID-19 pa-
tients is unclear [17]. There are some theories for better un-
derstanding of its mechanisms. According to Mallick et al.
[18] cystic lung lesions such those in COVID-19 patients
likely result from prolonged inflammatory damage to lung
parenchyma with development of degenerative changes and
subsequent air leaks. Additionally, COVID-19 determines is-
chemic parenchymal damage, activation of fibroblasts and
lung fibrosis, and inflammatory storm, which can exudate into
alveoli and airway leading to check-valve obstruction in the
small airways and cystic formation [19].

Divisi et al. [14] believe that pneumothorax in patient
with COVID-19 pneumonia and pleural empyema develop
due to the thrombosis of interstitial blood vessels, followed
by parenchymal necrosis and loss of tissue elasticity. Histo-
logic evaluation of the intraoperative material received during
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Fig. 4 - Air (arrow) and pleural effusion (*) with chest tube
(dotted arrow) in the right hemithorax on the axial
reformatting image of chest CT on day 6 after second
drainage of the pleural space

empyemectomy showed pulmonary parenchyma with fibro-
sis and blood extravasations, associated with fistulas between
terminal bronchioles and visceral pleura, and obstructed ar-
terioles with intimal obliterating hyperplasia and multiple
micro-channeling aspects.

Invasion of the pulmonary parenchyma by SARS-CoV-2
results in intense inflammation that causes diffuse alveo-
lar injury and endothelial damage by the inflammatory cells
[6]. This results in an increased interstitial fluid content due

to leaky microvasculature. The interstitial fluid then reaches
the pleural spaces by traversing the visceral pleura due to
interstitial-pleural pressure gradient [12]. Direct invasion by
the virus, inflammation of the visceral pleura, and inflamma-
tory cytokines increases the permeability of the pleural sur-
faces as well [6]. Acute pulmonary embolism as serious com-
plication of Covid-19 pneumonia can be another reason of
pleural effusion. Pleural effusions are typically identified 5 to
7 days after hospital admission and 11 days after symptoms
onset, likely representing advanced stage of COVID-19 pneu-
monia [20].

In our case pleural effusions were identified only 15 days
after hospitalization (on 18th day after the onset of symp-
toms). Any comorbid pathology that could potentially con-
tribute to pleural effusion such as heart failure, kidney dys-
function, cirrhosis, cancer, and tuberculosis was not identi-
fied. Laboratory results showed higher than normal levels of
D-dimer, which may be a sign of a clotting disorder as a case
of pleural effusion and pneumothorax.

Underlying diseases of the lungs might also be a risk fac-
tor of hydrothorax and pneumothorax [21]. In a meta-analysis
of bacterial infections in patients hospitalized with COVID-19,
Langford et al. [22], found that an average of 8% of patients
in all included studies were found to have coinfections or sec-
ondary bacterial infections. Based on literature, gram-negative
opportunists such as Acinetobacter baumannii, Klebsiella pneu-
moniae, and Pseudomonas aeruginosa were reported [23]. The
cultural study of the pleural effusion of our patient 21 days
after admission, disclosed two major nosocomial pathogens
Pseudomonas aeruginosa and Acinetobacter baumannii. In addi-
tion, the urine culture contained Klebsiella pneumonia. At the
same time, coronavirus was no longer detected by using na-
sopharyngeal SARS-CoV-2 RT-PCR. Identified in pleural effu-
sion microorganisms are the usual causative pathogens of the
hospital-acquired pneumonia. Divisi et al. and Tessitore et al.

Fig. 5 - Axial reformatting images of chest CT: (A) - the presence of the encapsulated pleural effusion (*), excess fluid within
the pleural space (arrow) and chest tubes (dotted arrows) in the right hemithorax (on the 16th day after admission to the
Surgical Department); (B) -the presence of a small amount of fluid in the right pleural cavity (arrow) (on 71th day since the

onset of the disease)
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[14,9] also found the presence of Pseudomonas aeruginosa in
the pleural fluid of patients with Covid-19 pneumonia com-
plicated by pleural empyema. In our case the application of
oxygen therapy was the risk factor for nosocomial pneumo-
nia.

Chest computed tomography obtained on the 18th day af-
ter the admission showed a focal area of subpleural infiltration
with a central cavity of destruction in the lower lobe of right
lung. Spontaneous drainage of an abscess into the pleural cav-
ity can be considered as the cause of hydropneumothorax.

Conclusion

This case report highlights that in patients with COVID-19 re-
current pyogenic effusion combined with bilateral pneumoth-
orax may occur. Both, SARS-CoV-2 and nosocomial pathogens
are initial causes of an excess of gas and fluid in the pleural
cavity.
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