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ABSTRACT

Tuberculosis (TB) was the world’s second leading cause of death from a single infectious agent, with mortality reaching
50% in untreated cases. It has been acknowledged as a potential cause of secondary spontaneous pneumothorax. A 57-
year-old male presented to emergency department due to shortness of breath since 12 hours before admission. He had
a history of chronic cough along with significant weight loss. He was cachexic and fully alert, with normal blood
pressure, tachypnea, and slight tachycardia. Decreased breath sounds on the right hemithorax was noted. Chest x-ray
revealed right tension pneumothorax and active pulmonary TB. Emergency needle decompression was performed with
14-gauge intravenous catheter. Unfortunately, he died eight hours later following a cardiac arrest. Occurrence of
spontaneous tension pneumothorax in TB involves several mechanisms such as pleural porosity, chronic inflammation,
and alveolar rupture. Compensatory mechanisms including gradual tachycardia, respiratory rate elevation, along with
increasingly negative contralateral intrathoracic pressures could preserve venous return, serving as protective factors
against hypotension until the late stages. Late presentation of 12 hours after the first onset might contribute to enormous
air leak that could not be effectively managed by needle decompression. Undiagnosed and untreated TB could lead to
morbid consequence such as tension pneumothorax, highlighting the importance of TB detection within the community.
Clinicians should be aware of variations in the clinical presentation of tension pneumothorax as compensatory
mechanisms may hinder the diagnosis at initial presentation. Strategic approaches are imperative to reinforce our
commitment to eliminate TB by 2030.
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INTRODUCTION

Pneumothorax refers to an abnormal accumulation of air
or gas in the pleural space between the visceral and parietal
pleura that can adversely affect ventilation, oxygenation,
or both. The manifestation of symptoms varies based on
the underlying cause and the extent of the pneumothorax.
Predominant symptoms often include chest pain and
shortness of breath, reported in 64 to 85% of cases.! The
gradual accumulation of air within the pleural cavity can
escalate to a life-threatening condition known as tension
pneumothorax. In this scenario, there is a displacement of
the mediastinum to opposite side, resulting in compression

of the vena cava and other major vessels, diminished
diastolic filling, and eventually compromised cardiac
output. Tension pneumothorax exhibits more severe signs
and symptoms, underscoring critical importance of prompt
diagnosis and intervention for patient's survival.?3

TB has long been recognized and documented as a cause
to secondary spontaneous pneumothorax, occurring in
approximately 1.3-5% of individuals with pulmonary
TB.*® Despite being preventable and often curable illness,
in 2022 TB was world's 2" leading cause of death from
single infectious agent, surpassed only by coronavirus
disease (COVID-19). TB caused nearly double number of
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deaths compared to HIV/AIDS. Each year, over 10 million
people contract TB, and without intervention, mortality
rate for TB is estimated to reach 50%.”

In this report, we present a devastating case of spontaneous
tension pneumothorax associated with undiagnosed and
untreated pulmonary TB.

CASE REPORT

A 57-year-old male was brought into our emergency
department due to sudden shortness of breath since 12
hours before admission. He had a history of chronic dry
cough with scanty sputum for around 6 months that
became more productive in recent weeks. He also
complained about decreased appetite and significant
weight loss, along with fatigue and occasional chest
discomfort. Expectoration of blood-tinged sputum was not
reported. He did not seek treatment for his condition.

F

Figure 1: Chest X-ray of right tension pneumothorax
and active pulmonary TB. Yellow arrow points to
visceral pleural edge of collapsed right lung.

On initial evaluation, the patient was cachexic and fully
alert, with slight tachycardia (heart rate of 104 bpm),
tachypnea (respiratory rate of 34x/minute), blood pressure
of 130/80 mmHg, and normal temperature (36.8°C).
Oxygen saturation was 81% with room air, increasing to
92% with 15 liters/minute oxygen via non-rebreathing
mask (NRM). Physical examination revealed signs of
respiratory distress, with decreased breath sounds on the
right hemithorax and use of accessory muscles for
respiration. Chest x-ray was promptly obtained,
demonstrating a collapsed right lung with visible visceral

pleural edge, seen as a thin and sharp white line, with no
lung markings peripheral to this line. Trachea was deviated
to the left side, along with depression of the right
hemidiaphragm, and ipsilateral increased of intercostal
spaces. These findings were consistent with tension
pneumothorax. On the left lung, infiltrations were seen on
the upper and middle zone, along with focal consolidations
on basal zone, suggestive of active pulmonary TB.
Laboratory results were within normal range.

History of traumatic injury was denied. Due to personal
reasons, the patient refused to be referred to a larger
hospital for chest tube drainage insertion. Shortly
afterwards, he developed substantial deterioration with
decreased level of consciousness and worsening
cardiovascular status (blood pressure of 78/56 mmHg,
heart rate of 139 bpm, respiratory rate of 44x/minute,
oxygen saturation of 60% on 15 Ipm NRM). His
extremities were cold, with weak pulse and diaphoresis.
Immediate needle decompression was performed by
inserting a 14-gauge intravenous catheter into the second
intercostal space in the midclavicular line (2" ICS-MCL)
of the right hemithorax. Thirty minutes after needle
decompression, the patient went into cardiac arrest but was
able to be resuscitated. Subsequently, the patient’s family
opted for a DNR (do-not-resuscitate) status. The patient
died eight hours later following a second cardiac arrest.

DISCUSSION

Tension pneumothorax, a relatively rare yet potentially
devastating clinical condition, is most frequently
encountered in pre-hospital, emergency department (ED),
and intensive care unit (ICU) settings.® This condition
arises when there is disruption to the visceral pleura,
parietal pleura, or the tracheobronchial tree, resulting in
the formation of a one-way valve. This valve allows air to
enter the pleural space but prevents its outward flow. With
each inhalation, the volume of nonabsorbable intrapleural
air increases, elevating pressure within the affected
hemithorax. This leads to the collapse of the ipsilateral
lung, inducing hypoxia. As pressure continues to build, the
mediastinum shifts toward the contralateral side,
compressing both the contralateral lung and the
vasculature entering the right atrium of the heart.
Consequently, worsening hypoxia and compromised
venous return ensue.®°

During lung auscultation, the presence of decreased or
absent breath sounds on the ipsilateral side, diminished
tactile fremitus, hyper-resonant percussion sounds, and
potential asymmetrical lung expansion indicates the
likelihood of pneumothorax. In cases of tension
pneumothorax, patients typically exhibit signs of
hemodynamic instability, such as hypotension and
tachycardia. Additional indicators may include cyanosis
and jugular venous distension.? However, despite tension
pneumothorax being commonly viewed as a clinical
diagnosis, there is a discrepancy in the descriptions of its
clinical manifestations in the literature and guidelines.
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This discrepancy raises concerns, as delayed or missed
diagnoses have been reported in patients lacking the
classic findings associated with the disorder.®

Our patient presented to the emergency department with
respiratory distress and classic signs of pneumothorax.
However, he was alert with normal blood pressure and
only slight tachycardia, with no history of traumatic injury,
thus hindering our immediate diagnosis of tension
pneumothorax at initial presentation. Previous systematic
review by Roberts et al. demonstrated that hypotension
were reported among only 16% of cases.*® The observed
phenomenon may be elucidated by several compensatory
mechanisms that evolve during tension pneumothorax,
potentially serving as protective factors against the onset
of hypotension until the late stages of the disorder. These
compensatory mechanisms involve a gradual increase in
tachycardia, an elevation in respiratory rate and tidal
volume, and a progressive enhancement in contralateral
chest excursions. These mechanisms may sustain arterial
blood pressure by preserving cardiac venous return
through heightened spontaneous respiratory efforts,
resulting in  increasingly  negative  contralateral
intrathoracic pressures during inspiration. Additionally, a
significant rise in heart rate may occur due to baroreceptor
reflexes and/or the effects of catecholamines released onto
the heart. The authors argue that individuals breathing
unassisted (not on ventilatory support) rarely exhibit
sudden hemodynamic compromise. Therefore, they
propose that obtaining a chest radiograph in a monitored
setting to confirm the diagnosis and localize the disease
might be more appropriate than immediately resorting to
urgent thoracic decompression for patients who are not in
an extreme condition.0:!

Baroreceptor | Cathecholamines ~ Heightened
reflexes effect respiratory effort
Tachycardia Ingreased RR &

tidal volume

Figure 2: Compensatory mechanisms during tension
pneumothorax.

Our case involved a secondary spontaneous
pneumothorax, likely instigated by an underlying TB
infection. The pathogenesis of spontaneous tension
pneumothorax in pulmonary TB involves pleura necrosis
and the formation of pleural-pulmonary fibrotic adhesions,
termed 'pleural porosity'.* This condition is characterized
by areas of disrupted mesothelial cells at the visceral

pleura, replaced by an inflammatory elastofibrotic layer
with increased porosity, allowing air leakage into the
pleural space.* It is also suspected that Mycobacterium
tuberculosis induces chronic inflammation through
macrophage  activation, leading to  obstruction,
hyperinflation, and alveolar rupture.®

Miliary TB represents a potentially lethal manifestation of
disseminated disease, stemming from the hematogenous
spread of tubercle bacilli to the lungs and other organs. It
leads to the development of tiny tuberculous foci, each
approximately the size of millet seeds (1 to 2 mm).**
Several mechanisms have been proposed to elucidate the
pathogenesis of pneumothorax in miliary TB. One
hypothesis suggests the formation of a small area of
confluent subpleural miliary nodules, which undergoes
caseation and necrosis, eventually rupturing into the
pleural space and causing pneumothorax. Another
mechanism involves increased intra-alveolar pressure
resulting from excessive coughing, leading to the rupture
of intra-alveolar septa and subsequent
pneumomediastinum. Pneumothorax in this scenario
occurs due to the escape of air through the mediastinal
pleura. Additionally, bullous or emphysematous lesions
may form near miliary tubercles, and their rupture could
contribute to the development of pneumothorax.>16

Pleural infection may arise from the rupture of subpleural
caseous lesions, leading to the buildup of chronic
empyema. A bronchopleural fistula, characterized as a
sinus tract connecting the main stem, lobar, or segmental
bronchus to the pleural space, can spontaneously occur as
a complication during the progression of TB. Both chronic
empyema and bronchopleural fistula have the potential to
cause spontaneous and subsequent tension
pneumothorax.®7

In this particular case, we performed emergency needle
decompression in the 2" ICS-MCL following progressive
deterioration of patient’s clinical status after chest x-ray
was taken. We confirmed the removal of air in the form of
air bubbles in sterile infusion fluid. The primary objective
of needle decompression is to remove ectopic air from the
pleural space, allowing the lung to re-expand and relieving
associated tension physiology. However, reported success
rates vary widely, ranging from 5% to 96%. Studies have
shown that needle thoracocentesis often fails to effectively
evacuate an active, ongoing air leak.® Cullinane et al
reported a 50% failure rate in chest decompression despite
seemingly adequate catheter length.?® Lack of clinical
improvement and subsequent cardiac arrest in our patient
raised concerns about a potential failure in evacuating the
pneumothorax. Various factors may contribute to this
failure, including inadequate catheter length, incorrect
placement technique, clot formation within the catheter,
kinking or compression of the catheter, and an air leak rate
surpassing the needle's evacuation capacity.?’ In our case,
late presentation of 12 hours after the first symptom onset
might contribute to the enormous air leak that could not be
effectively managed by needle decompression.
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Despite rigorous measures enforced to eliminate TB,
Indonesia is ranked as the 2" country with the highest TB
burden based on the world health organization (WHO)
estimation. In 2021, TB incidence rate is 354 per 100,000
populations with mortality rate reaching 52 per 100,000
populations.?*?2 In the same year, a study estimated that
Indonesia's TB incidence rate is 759 per 100,000
populations, significantly higher than the figure estimated
by the WHO.22 Pulmonary TB accounts for approximately
91% of TB cases in Indonesia, posing a heightened risk of
transmission between individuals and underscoring the
need for effective screening and prevention measures.
According to the 2022 global TB report, the ministry of
health noted that only 45% of TB cases in Indonesia had
been diagnosed. Furthermore, preventative measures,
including TB prevention therapy for family members or
close contacts (0.3%) and other high-risk groups (0.2%),
have fallen short of their targeted goals, reaching only 29%
and 10%, respectively.?*

In this case, our patient had chronic cough and other
typical symptoms of TB, but he was never diagnosed and
treated accordingly. Early diagnosis is a pivotal strategy in
the fight against TB. Delays in diagnosis are often
attributed to either patients or the health system. Patient-
related delays, as observed in our case, result from
individuals not seeking medical care promptly. Health-
system delays, on the other hand, are primarily due to
healthcare professionals not considering TB during patient
care.®® Suboptimal detection performance is further
compounded by inadequate access to advanced diagnostic
tests. The resulting delay in diagnosis and instances of
misdiagnosis contribute to heightened morbidity and
mortality in patients and perpetuate the transmission of
TB.2 Addressing these challenges requires the
implementation of strategic approaches, including
improvement of access to patient-centered TB services,
intensifying health measures for TB prevention and
control, strengthening TB program management, and
fostering collaboration among communities, stakeholders,
and other multisectoral partners in TB control.?

We report a case of 57-year-old man with a history of
chronic cough, who came to our emergency department
due to severe respiratory distress. Timely diagnosis and
treatment of tension pneumothorax is critical due to the
emergency nature of this condition. Clinicians should be
aware of variations in the clinical presentation as
compensatory mechanisms may hinder the diagnosis at
initial presentation. This case report also highlights the
importance of TB detection in our community, as delay in
diagnosis and treatment could lead to morbid consequence
such as tension pneumothorax in our case. On that account,
strategic approaches are imperative to reinforce our
commitment to eliminate TB by 2030.
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