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ABSTRACT

OBJECTIVE
e To discover the prevalence and consequences of pneumothorax in patients admitted to
our group who are suspected of having COVID-19 pneumonia.
STUDY DESIGN
e Retrospective study.
SETTING
e Kirishna Hospital and Research Center, Karad.

SUBJECTS AND METHODS
e A study was performed including the patients admitted to KIMS hospital for COVID-
19.

e The study then identified the patients admitted who were COVID-19 positive and
were found to develop spontaneous pneumothorax to calculate the incidence of this
event.

e The signs and symptoms of such patients were then studied.

e Finally, the outcomes of the clinical trials were carefully studied.
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RESULT

The initial sample size included 1000 patients suspected to have COVID-19

pneumonia.

Out of these 1000 suspected patients, 604 had positive RTPCR reports suggesting the

presence of the novel Corona virus.

Out of the 604 COVID-19 positive patients, the patients that developed spontaneous

pneumothorax were 5.

The initial CT SCAN showed ground glass opacities and consolidations in both lungs.

This was found to be more prominent in the posterior and peripheral lung regions.

Out of the 5 cases with spontaneous pneumothorax, 3 were related to mechanical

ventilation.

All the patients include in the study required ICDT insertion.

Pneumothorax seemed to be indirectly correlated with the mortality rate of 66.2%.

CONCLUSION

The conclusion of the study is that a rare complication amongst patients suffering

from COVID-19 pneumonia is the spontaneous pneumothorax.

The spontaneous pneumothorax may occur in the presence or absence of mechanical

ventilation.

INTRODUCTION

Spontaneous pneumothorax
suggests presence of air in the
pleural space. This space should not
be caused by iatrogenic factors such
as trauma or other obvious
precipitating factor.
Such primary spontaneous
pneumothorax is identified as the
ones that occur when there is no

existing lung conditions.

While the secondary spontaneous

pneumothorax generally occurs due

to complications in existing lung
disease [1, 2].

The studies till date have not
mentioned or identified
pneumothorax as a condition which
can cause complications in patient
suffering from covid 19 disease and
the number of new cases of
pneumothorax is yet unknown [3, 4,
5, 6].

Yang et al. study 92 deceased
COVID-19 patients. They find that

1.1% of their sample developed
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pneumothorax. They also find that
these patients died 5 days after
appearance of thed first symptoms
[9].

Studies have shown a link between
Pneumothorax and poor prognosis
in patients infected with the acute
Middle East respiratory syndrome
coronavirus (MERS-CoV) [10].

The structural changes happening in
the lung parenchyma is said to be a
cause for the development of
spontaneous  pneumothorax  in
patients contracting the COVID-19

virus.

These changes can be identified as
fibrotic and cystic changes. These
changes further lead to alveolar

tears.

Another reason for the development
of spontaneous pneumothorax is the
growth in intrathoracic pressure due
to extended coughing and
mechanical air flow [3, 5, 6, 10,
11].

Therefore, the aim of this study is to
discover the prevalence and
consequences of pneumothorax in
tested

patients that have been

COVID-19 positive.

MATERIALS AND METHODS

A study was performed including
the patients admitted to KIMS
hospital for COVID-19.

The study

then 1identified the

patients  admitted who  were
COVID-19 positive and were found
to develop spontaneous
pneumothorax to calculate the
incidence of this event.
We identified 604 patients who
were tested positive for the novel
Corona virus based on the RTPCR
testing.
As a part of the study, all patients
suffering from COVID-19 had to
undergo a CT SCAN of the chest
along with chest x-ray after
admission to our institute.
Clinical documentation and chest
radiographic imaging were used to
determine  the  presence  of
pneumothorax.
Any patient showing symptoms of a
pneumothorax at any time during
their stay in the hospital were
studied carefully.
Laboratory investigations like

- C-reactive Proteins (crp)

- WBC

- LDH

- Serum Ferritin

- IL-6
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- D-dimer
SF ratio was used to evaluate the

respiratory function.

SF ratio = oxygen saturation as measured by pulse

oximetry (SpO:)

fraction of inspired oxygen (FiO3)
We then calculated and studied the
occurrence of spontaneous
pneumothorax in patients suffering
from COVID-19.

The protocol for this study was
approved by the Temple University

Hospital Review Board.

INCLUSION CRITERIA
Following are the inclusion criteria for this
study:

e Patients tested positive for COVID
19 by RTPCR test.

e Patients admitted to Krishna
Hospital and Medical Research
Center, Karad.

EXCLUSION CRITERIA

e Patients who are unwilling to
participate.

e Patients with COVID-19 negative
status.

RESULTS

The initial sample size included
1000 patients suspected to have
COVID-19 pneumonia.
Out 1000
patients, 604 had positive RTPCR

of these suspected

reports suggesting the presence of

the novel Corona virus.

Out of the 604 COVID-19 positive
patients, the patients that developed
spontaneous pneumothorax were 5.

The CT SCAN

initial showed

ground  glass  opacities and
consolidations in both lungs. This
was found to be more prominent in
the posterior and peripheral lung
regions.

Out of the 5 cases with spontaneous
pneumothorax, 3 were related to
mechanical ventilation.

All the patients include in the study
required ICDT insertion.
Pneumothorax seemed to be
indirectly correlated with the

mortality rate of 66.2%.

REVIEW OF CASES

Casel:

Age - 50 years

Gender - male

Morbidly obese.

Having CAD and heart failure.
Came with chief complains of
cough, loss of sensation of smell,
fever and breathlessness.

SF ratio 215.

Non-smoker and no pre-existing
lung disorder.

The patient needed oxygen via nasal

cannula.
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Changes were observed in base and
middle zones of both lungs using
CXR.

HRCT showed ground glass
opacities like appearance and
consolidations in B/L lungs mostly
in the periphery of the lungs.

Blood  investigations showed
decreased WBC counts and rise in
markers of inflammation.
Antibiotics, corticosteroids,
convalescent plasma and inj.
Tocilizumab were administered to
the patient.

6 days later, the patient’s saturation
started dropping again. The patient
was then placed on a high-flow
nasal cannula (HFNC).

The possibility of Pulmonary
embolism was ruled out using a CT
angiogram

The CT angiogram showed a large
pneumothorax in the left lung.
Intercostal  drainage tube was
inserted in the 5™ intercostal space.
Patient’s  condition started to
improve and the above condition
started to started to get better within
14 hours.

This patient’s hospital course was
further complicated by worsening
hypoxia, patient was put on

invasive mechanical ventilation.

However, later the patient’s
condition worsened owing to
multiorgan failure. Thus the patient

expired.

e Age - 60 years

e Gender — male

e Obese

e Came with chief complains of
easy tiredness, raised
temperature, cough and
breathlessness since 12 days.

o Patient was kept on HFNC.

e The patient’s SF ratio was 150.

e Blood investigations showed
decreased wbc count and rise in
markers of inflammation.

e Multiple opacities were seen on
both the lungs on chest xray.

e Ground glass opacity and
consolidation was seen on
HRCT.

e Antibiotics and corticosteroids
given

e In addition, the affected person
later  obtained convalescent
plasma and inj. Tocilizumab.

e After 2 days patient was put on
mechanical ventilator.

e Ten days after intubation,

tracheostomy was done.
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e Patients  saturation  slowly

started falling and patient
became unstable

e USG of the chest was done.

e It showed tension pneumothorax

e C

e The patient’s condition started
to improve over time after
placing the intercostal drainage
tube.

e One week later patient was
slowly  weaned  off the

mechanical ventilator.

e Gradually ICDT was removed.

Age - 82 years

Gender- female

Prior history of high blood pressure
and a stroke with progressive
fatigue, lack of urge for food and
diarrhoea was admitted.

Blood  investigations  showed
decreased WBC counts and rise in

markers of inflammation.

Later injection Remdesivir was also
started for the above patient.
Patients saturation slowly started
falling and patient became unstable
and condition worsened

Patient was started on HFNC.

The x-ray findings of the patient
showed consolidation in both the
lungs which was in increasing

trend.

After few days a chest x-ray was

repeated which showed
pneumothorax.
Intercostal  drainage tube was

inserted in the 5™ intercostal space.
Serial x-rays were done everyday
which showed improvement in
patient’s lung condition.

After 4 days intercostal drainage
tube was removed.

Post removal of icdt, after few days
again the patient’s saturation started
to fall and the chest x-ray indicated

a new pneumothorax.

HRCT showed ground glass e However, later the patient’s
opacities, haziness in posterior and condition worsened further.
peripheral parts of both the lungs. e The patient died due to
On admission she was started on 4 complications.
litres O, using prongs. Case 4
The patient’s SF ratio was 210. o Age -42 years
Various antibiotics, steroids were e Gender - female
given to the patient.
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Came with chief complains of
shortness of breath and cough.

She had fever on admission and was
not maintaining saturation

SpO; of the patient was 82%

SF ratio 133.

Blood  investigations showed
Lymphopenia and rise in markers of
inflammation.

HRCT showed ground glass
opacities and consolidative changes
were seen in both the lungs

Later, patient became hypoxic and
need for oxygen started to rise.
Patient was intubated.

The chest x-ray after intubation
showed intubation in the bronchus
Left lung of the patient showed
atelectatic changes.

The endotracheal tube was pulled
out to a point and fixed.

Later on a chest x-ray was repeated
to confirm the position of the tube.
This chest X-ray showed
pneumothorax.

Intercostal  drainage tube was
inserted in the 5™ intercostal space.
Corticosteroids, antibiotics,
convalescent plasma and inj.

Tocilizumab was given.

Intercostal  drainage tube was
removed after the patient showed
recovery.

Slowly extubatiion was planned for
this patient and then the oxygen
requirement reduced and finally

patient was discharged.

e Age —47 years

e Gender - female

e Obese

e Patient suffered from DM,
meningioma, hypothyroid.

e The patient presented with chief
complains of cough, raised
temperature and easy
fatiguability.

e On admission she had raised
temperature, tachypnoea and
hypoxia  requiring  oxygen
through high flow nasal cannula.

e SF ratio of the patient was 94.

e Blood investigations showed
decreased wbc count and rise in
markers of inflammation.

e Pulmonary embolism, ground
glass opacity and consolidation
like changes were seen in both
lungs.

e Patient was given antibiotics,

steroids
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Continuous i.v. infusion of
heparin was started.

Five days afterwards, the patient
became more hypoxic with
increased work of breathing
requiring intubation and
mechanical ventilation.

Her CXR revealed bilateral
pneumothorax, (right > left).
Intercostal drainage tube was
inserted in the 5" intercostal
space on right side.

Over time the pneumothorax of
the above patient started to
decrease.

Her stay in the hospital was
further complicated as the
patient developed kidney failure
and pneumonia due to prolong
use of ventilator.

Patient expired as a result of

cardio-pulmonary arrest.

DISCUSSION

Other comorbidities involving
the lung play an important role
in developing pneumothorax
The comorbidities include -
emphysema, COPD, Koch’s,
fibrosis, carcinoma of lung etc
(1,2, 12].

Patient positive for COVID-19

infection can at further stages

develop  acute

distress syndrome (ARDS).

respiratory

Radiological imaging showed :

ground glass opacity

l

forming

Consolidation

Fibrotic changes (later stage) [8, 13]

Various factors that worsen SARS infection

diffuse alveolar injury Severe lung

injury [14].

Increase risk for developing pneumothorax.

Mechanical ~ ventilation  is
predominant the major risk
factor for developing
pneumothorax in patients having
COVID-19 disease.
Aiodfi and co-workers
mentioned in their study that
persistent pneumothorax can be
developed even in intubated
patients in COVID-19 positive
cases [4].

However, Wang et al. saw that
patient who was not intubated
also developed spontaneous
pneumothorax, emphysema and
pneumomediastinum [10].
Number of cases suffering from
pneumothorax in  intubated

patients were quite high.
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It is higher in intubated patients
suffering from other lung
comorbidities.
The severity of pneumothorax is
directly proportional to acute
respiratory distress syndrome
(duration and severity of the
condition), trauma caused to the
lung because of the ventilator.
In Acute respiratory distress
syndrome the Ilung shows
diseased alveoli and normal
alveoli.
Interstitial edema

¥ Causes
Consolidation in  dependent
parts of lung

J Leading to
Decrease in lung compliance
During lung recruitment
manoeuvres while managing
acute respiratory  distress
syndrome, overdistention of
non-dependent lung regions
with rather higher compliance
and less airway resistance
occurs.
While treating ARDS
There 1is distension of the
normal lung areas which has
less resistance and  high

compliance.

There 1is 1imbalance in the
distribution of volume and
pressure from ventilator

‘ Leading to
Alveoli rupture

Out of the 5 cases with
spontaneous pneumothorax, 3
were related to mechanical
ventilation.

The intubated patients had lung
compliance on the higher side.
The lung can be protected from
developing pneumothorax by
managing the lung volume and
pressure.

Both the volume and pressure
should be kept low.

This low pressure and volume
reduces the trauma (barotrauma
and volutrauma) caused to the
lungs.

Intubation showed be the last
resort in treating patient and
instead of that high flow oxygen
should be used to minimize the
complications of intubation
Coughing is also another factor
(which is a very common
symptom in covid 19 patients)
which can trigger complications.
Four out of five sufferers
suggested cough as a principal

symptom of their presentation.
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During cough, Because of
sudden increase and decrease in
length of the pulmonary vessels
and bronchi there might be
leaking of air from the alveoli.
This further causes shift of train
of bubbles in vascular sheaths
[21].
Radiological scans can be used
as a predictive tool in patients
who might develop
pneumothorax.
Radiological imaging showed -
atelectasis

- consolidations

- ground "glass opacities [13,
23]
These changes are also seen in
similar studies done for the
above condition.
In KIMS, karad all the patients
showing positive swab for
COVID 19 disease was made to
do HRCT, in addition to a chest
x-ray on a daily basis to guide
medical decisions and medical
management.
Various laboratory
investigations were also done.
The findings were mostly as
below in patients developing
pneumothorax  along  with

COVID 19 disease:

TLC count — showed decrease in
WBC.

CRP —increased.

LDH - increased.

Serum ferritin — increased.
D-dimer — increased.

IL-6 — increased.

e Cytokine storm

Cause hyperinflammatory form of

ARDS

Increase in mortality [24, 25, 26].

e The lung tissue of patients who
died of covid 19 pneumonia and
also had acute respiratory
distress  syndrome  showed
angiopathy in the small vessels
of lung and thrombus also. This
factor can also be a major factor
in causing lung damage; but
more studies have to be done to
confirm this factor as a cause
[27].

e In KIMS, COVID-19 positive
patients have been put on inj.
Clexane or heparin to prevent
various angiopathy or thrombus
formation.

e The dose, duration and type of
anticoagulant was decided on

the level of D-dimer.
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e Damage to the pleural cavity pneumonia is the spontaneous
because of damage to anterior or pneumothorax.

posterior  tracheal wall is e The spontaneous pneumothorax

thought to be the cause behind
pneumothorax [28, 29].

e No damage to the tracheal was
seen in our study group.

e So the cause of pneumothorax
could be inflammation to the
lung

parenchyma,  positive

pressure ventilation in intubate

patients and impaction of
mucus.

e Mucus impaction and
inflammation of alveoli can

cause over-distension of the
alveoli can increase the risk of
developing pneumothorax in
covid 19 positive patients.

e Although that is a rare problem
at some stage in tracheostomy
placement, proceduralists should
be aware that patients suffering
from COVID 19 disease is at
higher risk for developing

pneumothorax and a special care

ought to be taken when dealing

with airways of those patients.

CONCLUSION

e The conclusion of the study is that a
rare complication amongst patients
COVID-19

suffering from

may occur in the presence or

absence of mechanical ventilation.
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