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Abstract: Pneumothorax is a condition in which air enters the pleural cavity of the lungs, potentially disrupting the respiratory
process. A common clinical manifestation is severe shortness of breath during inspiration. Pursed-lip breathing is a non-
pharmacological therapy that can relax the respiratory muscles and reduce dyspnea. This study aims to examine the
application of pursed-lip breathing in a patient with pneumothorax and its effect on respiratory status. Mr. X, a 70-year-old
fisherman, was admitted to the hospital with complaints of severe shortness of breath and difficulty breathing. The patient
was medically diagnosed with right-sided pneumothorax due to ruptured bleb, suspected to be caused by chronic active
pulmonary tuberculosis. A chest tube thoracostomy (CIT) procedure was performed. The patient had a 55-year history of
smoking 1.5-2 packs of cigarettes per day. This case report employed a nursing care approach. The intervention administered
was pursed-lip breathing, conducted over three days with three repetitions per session. The evaluation focused on respiratory
rate, oxygen saturation, and the level of dyspnea based on the Modified Borg Scale and the Modified Medical Research Council
(mMRC) Dyspnea Scale. Evaluation results showed a decrease in respiratory rate from 25 to 21 breaths per minute and an
increase in oxygen saturation from 94% to 97 %. Additionally, dyspnea severity decreased from a Borg score of 3 to 2 and from
mMRC grade 2 to grade 1 following the intervention. Pursed-lip breathing can improve respiratory status and reduce dyspnea,
suggesting its potential as a non-pharmacological therapy for patients with pneumothorax.
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Introduction infections caused by bacteria such as Klebsiella,

Secondary spontaneous pneumothorax (SSP) is
a complication resulting from an underlying pulmonary
disease, typically caused by the rupture of blebs or air
sacs and alterations in connective tissue, leading to air
leakage into the pleural cavity (Costumbrado & Kim,
2017). Underlying conditions that may lead to SSP
include chronic obstructive pulmonary disease (COPD),
pulmonary tuberculosis, asthma, pneumonia, and other

Staphylococcus, Pseudomonas, and anaerobic organisms
(Costumbrado & Kim, 2017; Huan et al.,, 2021). Risk
factors include age over 50 years, history of pulmonary
disease, and a history of smoking (Huan et al., 2021).
Heavy smokers have a 102-fold higher risk of
developing pneumothorax compared to passive
smokers. The likelihood of recurrent pneumothorax is
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also associated with the number of cigarettes smoked
daily (Atika & Rosfadilla, 2025).

Secondary spontaneous pneumothorax occurs
more frequently in adults, particularly males, with an
incidence ranging from 7 to 18 cases per 100,000 males
(Costumbrado & Kim, 2017; Onuki et al., 2017). A study
conducted in the United Kingdom reported that men
experience secondary spontaneous pneumothorax more
frequently than women (Zhong et al, 2024). The
incidence of SSP is approximately three times higher in
males compared to females (Saputra, 2024). SSP is more
prevalent in individuals over the age of 55 years (Huan
et al., 2021). Recurrence rates within five years for SSP
are higher than for primary spontaneous pneumothorax,
reaching 43 %, with a mortality rate of 10% (McKnight &
Burns, 2025; Thanita, 2024). SSP secondary to pulmonary
tuberculosis is most frequently observed in regions
where tuberculosis is endemic. In Indonesia, which
ranks third globally in tuberculosis cases, SSP accounts
for 46.15% of all pneumothorax cases (Thanita, 2024). A
study at a hospital in Semarang in 2020 found that 29%
of SSP cases were caused by pulmonary tuberculosis
(Siswanto, 2020).

SSP is considered a complication of pulmonary
tuberculosis (Fadhilah et al., 2024). The bacteria causing
tuberculosis directly invade the pleural -cavity,
damaging the lung parenchyma and visceral pleura
(Huan et al, 2021). It may also result from a
bronchopleural fistula, where the infection spreads from
the interstitial tissue and bronchi to the subpleural area
through the fistula (Manihuruk & Rukmana, 2023). This
allows air to enter the pleural cavity, increasing
intrapleural pressure to a positive level. Conversely, the
pressure gradient between the alveoli and pleura
decreases, reducing alveolar distensibility. This
condition can lead to complications such as pulmonary
atelectasis. When lung collapse occurs, the lungs become
difficult to expand, resulting in elevated carbon dioxide
levels in the blood and reduced oxygen levels, a
condition known as hypoxemia. The body compensates
by increasing respiratory muscle activity, leading to
elevated respiratory rate and the sensation of dyspnea
(Wentian & Wetik, 2024).

The clinical manifestations of SSP include
dyspnea and pleuritic chest pain on the affected side.
Dyspnea may arise suddenly during physical activity
due to changes in intrapleural pressure and diminished
pulmonary air reserves (Chidharla et al., 2020; McKnight
& Burns, 2025). Other manifestations include decreased
chest expansion during inspiration, abnormal breathing
patterns, asymmetric lung expansion, hyperresonant
percussion, reduced tactile fremitus, use of accessory
respiratory muscles, decreased muscle strength, and
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reduced activity tolerance (Putri & Kaniya, 2019; Siwi,
2022).

Pulmonary tuberculosis-related pneumothorax
can cause acute respiratory failure due to the
accumulation of air, which increases pressure in the
lungs and impairs air movement in and out during
breathing (Huan et al., 2021; Imran & Eastman, 2017).
Additionally, SSP carries the risk of progressing to
tension pneumothorax due to increased pleural
pressure, which disrupts lung and cardiac function
(Chen, 2021). Impaired function can lead to decreased
oxygen levels in the bloodstream, or hypoxia (Cheng et
al., 2024). Therefore, immediate medical intervention is
crucial, as SSP may become life-threatening (Onuki et al.,
2017). Prompt and appropriate treatment can prevent
further complications, improve recovery, and reduce
recurrence, which is common in SSP patients (Duchman
& Cheng, 2024).

Management of pneumothorax with elevated
pleural pressure involves releasing the trapped air to
allow lung re-expansion. This is commonly achieved by
inserting a chest tube into the pleural cavity (Imran &
Eastman, 2017). Conservative management, including
oxygen therapy, may be provided once the patient's
condition stabilizes to alleviate symptoms such as
dyspnea (Sebayang & Kurniawan, 2022). Following
chest tube placement, non-pharmacological
interventions are necessary to address residual dyspnea,
accelerate pulmonary function recovery, enhance
respiratory capacity, and reduce discomfort. One such
intervention is chest physiotherapy, which plays a
critical role in restoring adequate respiratory function in
patients with breathing disorders (Abimayu et al., 2024).

Various chest physiotherapy techniques include
postural drainage, chest percussion and vibration,
thoracic cage mobilization, and breathing exercises.
Among these, breathing exercises are particularly
suitable for independent patient practice. These
exercises are easy to learn, require no equipment, are
safe, and are highly effective in enhancing ventilation in
pneumothorax cases. Breathing exercises include
diaphragmatic breathing, active cycle of breathing
techniques (ACBT), segmental breathing, and pursed-lip
breathing (PLB). PLB is especially suitable during the
recovery phase or following chest tube placement in
pneumothorax cases (Abimayu et al, 2024). PLB
improves gas exchange efficiency by prolonging the
expiratory phase, thus optimizing oxygen supply. One
key advantage of PLB is that it can be performed
independently due to its simplicity and lack of need for
assistive tools.

Pursed-lip breathing is a respiratory technique
designed to enhance ventilation by inhaling through the
nose and exhaling slowly through pursed lips. It aims to
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slow the respiratory rate by prolonging the expiratory
phase in a controlled manner, allowing breathing
frequency to return to normal ranges (Isa et al., 2024).
The altered inspiratory-expiratory ratio in PLB creates
positive end-expiratory pressure (PEEP), preventing
alveolar collapse. Keeping alveoli open enhances gas
diffusion, promotes the removal of carbon dioxide, and
improves oxygen intake, thereby increasing oxygen
saturation (Nguyen & Duong, 2019). PLB also provides
a calming effect for patients (Maind et al., 2015).

As a non-pharmacological therapy, PLB is
widely used in patients with respiratory conditions and
has been proven effective in numerous studies. In
patients with COPD, PLB positively influences
respiratory patterns (Situmorang et al., 2023). It is also
effective in reducing respiratory rate in pulmonary
tuberculosis patients and alleviating dyspnea in post-
chest tube pneumothorax patients after being performed
three times (Maulidan et al., 2025; Siokona et al., 2023).

In delivering PLB as a non-pharmacological
therapy, nurses play a crucial role in patient recovery
through  comprehensive  nursing care.  Their
responsibilities include assessing the respiratory system,
implementing interventions to alleviate dyspnea,
providing education and guidance in effective breathing
techniques such as PLB, monitoring respiratory status,
and offering psychological support to help patients
manage anxiety related to breathing difficulties. In
addition to their caregiving role, administering non-
pharmacological therapy is part of nurses” autonomous
functions (Wirentanus, 2019).

This case report presents a patient with
pneumothorax dextra et causa active chronic pulmonary
tuberculosis, admitted to the hospital with severe
shortness of breath (Borg scale 9/10), respiratory rate of
32 breaths per minute, oxygen saturation of 74% without
oxygen, heart rate of 108 bpm, blood pressure of 190/100
mmHg, and body temperature of 36.8°C. Chest
radiography revealed right pneumothorax with right
pleural thickening and suspected active chronic
pulmonary tuberculosis, accompanied by elevated
leukocyte levels. The patient underwent chest tube
thoracostomy and received pharmacological treatment.
However, non-pharmacological therapy was also
needed to reduce persistent dyspnea. Based on the
above, the aim of this case report is to examine the
implementation of pursed-lip breathing in a patient with
pneumothorax dextra et causa active chronic pulmonary
tuberculosis following chest tube thoracostomy, and its
impact on respiratory status.

Method
The method used in this study is descriptive in
the form of a case report. A case report is a detailed
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observational study that presents informative medical or
clinical experiences by providing patient data including
demographics, clinical manifestations, vital signs, and
physical examination findings relevant to the health
issue. Case reports may serve as preliminary sources for
further, more comprehensive research (Diaz Ibarra et al.,
2023). Nursing care served as the framework in
structuring this case report, beginning with assessment,
data analysis, formulation of nursing diagnoses,
development of nursing care plans, and implementation
and evaluation of nursing interventions. The data were
obtained through observation, documentation, and
interviews with the patient and the patient's family. This
case report adhered to ethical principles in nursing by
providing the patient and family with a written
informed consent form, which explained the study’s
purpose and procedures. The form was signed with the
presence of a family member as a third party. During the
informed consent process, the patient and family were
allowed to ask questions and receive assurance
regarding confidentiality and confirmation that the
study would not cause any harm to the patient or family.
The informed consent was approved voluntarily by both
the patient and family, without coercion or pressure
from any party.

The case involved a 70-year-old male diagnosed
with right-sided pneumothorax (pneumothorax dextra)
due to a ruptured bleb, suspected to result from active
chronic pulmonary tuberculosis. He presented to the
hospital's emergency department with a chief complaint
of severe shortness of breath, rated 9 out of 10 on the
Borg scale. His respiratory rate was 32 breaths per
minute, oxygen saturation was 74% on room air, heart
rate was 108 beats per minute, blood pressure was
190/100 mmHg, and body temperature was 36.8°C. A
chest X-ray revealed a right-sided pneumothorax with
suspicion of active chronic pulmonary tuberculosis.
Laboratory tests showed elevated leukocyte levels of
13.91 x 103/pL. An emergency chest tube thoracostomy
(CTT) was performed at the right second intercostal
space. Following the procedure, the patient was
transferred to the surgical inpatient ward but continued
to complain of shortness of breath, which had been
experienced intermittently for the past seven months
and had worsened over the ten days prior to hospital
admission. The shortness of breath occurred both during
work at sea as a fisherman and during rest. The patient
stated he had never sought medical attention for his
symptoms and was unaware of his tuberculosis history.
He also reported a smoking history of half to two packs
per day for 55 years, starting at the age of 15.
Additionally, the patient had a known history of
hypertension for the past five years.
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On the assessment conducted on September 31,
2024, the patient reported moderate dyspnea, with a
Borg scale score of 3 out of 10 and grade 2 on the
modified Medical Research Council (mMRC) scale.
Despite the reduction in dyspnea severity, the patient
still experienced difficulty eating and sleeping due to
residual breathlessness. Additional symptoms included
anon-productive cough, shallow breathing, retraction of
the sternocleidomastoid and abdominal muscles,
decreased tactile fremitus on the right side of the chest,
asymmetrical lung expansion with reduced movement
on the right, hyperresonance in the right lung field, and
the presence of wheezing. Vital signs showed a blood
pressure of 157/78 mmHg, heart rate of 62 beats per
minute, respiratory rate of 26 breaths per minute, and
oxygen saturation of 95% with 4 L/min nasal cannula
oxygen. According to the Care Dependency Scale (CDS),
the patient's level of dependency was classified as
independent with a total score of 63.

Pharmacological interventions administered
intravenously included ceftriaxone (2x1), infimycin (1x1),
ketorolac (3x1), ondansetron (2x1), omeprazole (2x1), and
methylprednisolone (2x1). Oral medications included
azithromycin (1x1), N-acetylcysteine (3x1), amlodipine (1x1),
and candesartan (1x1). The patient also received
nebulization therapy with combivent and pulmicort
every 8 hours. The non-pharmacological intervention
provided was pursed-lip breathing (PLB). This
intervention was given to address the patient’s
complaint of dyspnea. PLB also aims to improve
breathing patterns, prevent air trapping, keep airways
open to prevent pulmonary atelectasis, and serve as a
relaxation technique. During implementation, the
researcher first explained the PLB technique, followed
by a demonstration, and then the patient was asked to
practice it. According to the American Lung Association,
PLB can be performed while sitting or in any
comfortable position, with the neck and shoulders
relaxed. The patient is instructed to inhale slowly
through the nose (mouth closed) for a count of two, then
exhale slowly through pursed lips as if blowing out a
candle for a count of four. This cycle is repeated until the
breathing pattern normalizes (Vatwani, 2019; ALA,
2023).

The intervention was carried out for three
consecutive days, with the patient practicing PLB three
times per session each day. The intervention was
provided only when the patient's dyspnea was at a
moderate level, oxygen saturation was no less than 90%,
and the patient was not experiencing anxiety or
restlessness. The intervention was withheld if the patient
refused or experienced chest pain related to the chest
tube placement. This intervention was temporary,
serving as a non-pharmacological therapy during the
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patient's pulmonary rehabilitation program. It was
discontinued once lung function and the patient’s
respiratory status were deemed adequate and had
returned to normal. Although PLB offers several
benefits, prolonged and continuous practice can lead to
respiratory muscle fatigue, which may worsen the
patient’s condition. Therefore, PLB was limited to 3-5
breaths per session to prevent fatigue (Nguyen &
Duong, 2019).

Evaluation was conducted daily by observing
the implementation of PLB on days one through three.
Respiratory rate was measured using a stopwatch,
oxygen saturation was assessed with a pulse oximeter,
and the level of dyspnea was determined using
validated instruments. Dyspnea severity was assessed
using the Modified Borg Scale and the Modified Medical
Research Council (mMRC) Dyspnea Scale. The Borg
scale measures perceived breathlessness in adults,
ranging from 0 (no difficulty) to 10 (maximum
difficulty), and is both easy to understand and accurate
for assessing clinical symptoms (Pianosi et al., 2016;
Mehmood et al., 2024). The mMRC scale evaluates
breathlessness based on physical activity limitations and
ranges from grade 0 (dyspnea only during strenuous
activity) to grade 4 (dyspnea even during daily activities
or rest) (Perez et al., 2015; Rajala et al., 2017; Munari et
al., 2018; Widjanantie et al., 2024).

Result and Discussion

This case report demonstrated improvements in
respiratory status and dyspnea following the application
of pursed-lip breathing (PLB) in a patient with
pneumothorax post-chest tube thoracostomy (CTT).
Over the three-day intervention period, the patient’s
respiratory rate decreased from 25 to 21 breaths per
minute, and oxygen saturation increased from 94% with
oxygen support to 97% without it. Additionally,
dyspnea severity decreased from a Borg score of 3 to 2
and an mMRC grade of 2 to 1.

Table 1. Outcomes of the Pursed Lip Breathing Intervention

Day Time Resgi::et oy SpO, Oxygen D{éﬁg ’ EZ;EII{IS;
Scale)

1 12:13[0 breatﬁg /min 94% 4LPM 3 Grade 2

2 12:18[0 breatﬁi /min 96% 4LPM 2 Grade 2

3 30 21 97% Nome 2  Gradel

PM breaths/min

These results are consistent with a study by
Masayuki et al. (2023), which demonstrated a reduction
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in dyspnea severity from a Borg scale score of 6 (severe)
to 4 (moderate) after three days of PLB therapy. The
reduction in dyspnea was attributed to the slowing of
the expiratory phase, which helps decrease airway
narrowing (Masayuki et al., 2023). Similarly, Listyana et
al. (2023) found that breathing exercises, including PLB
performed two to three times daily, increased thoracic
expansion and reduced the perception of breathlessness.
PLB works by engaging respiratory muscles during
inspiration, thereby increasing lung volume (Listyana et
al., 2021).

PLB is recognized as a pulmonary rehabilitation
technique that enhances inspiratory and expiratory
muscle activity through slow, controlled breathing with
pursed lips (Aytag et al., 2024). The goal is to slow down
exhalation, thereby maintaining positive pressure in the
lungs to prevent airway and alveolar collapse (Zhang &
Mehta, 2018). PLB focuses on ventilatory processes
through strong, deep inhalation and prolonged,
controlled exhalation. This change in exhalation
duration increases intra-abdominal pressure, which
pushes the diaphragm upward, decreasing thoracic
volume. As thoracic volume decreases, intra-alveolar
pressure rises, helping keep the airways open and
facilitating easier breathing (Haryanti & Wahyudi,
2023).

Practicing PLB can reduce resting dyspnea by
regulating  breathing patterns and improving
ventilation, which in turn increases tidal volume.
Improved alveolar ventilation efficiency reduces the
need for compensatory mechanisms such as increased
respiratory rate. Over time, respiratory rate may
gradually return to the normal range (Sakhaei et al,,
2018). Regular PLB practice also enhances breath
control, leading to a stable breathing frequency
(Mukaram et al., 2022).

PLB has also been shown to improve oxygen
saturation, even without supplemental oxygen. This is
because PLB enhances gas diffusion efficiency in the
alveoli by slowing expiratory airflow (Rahmadhanty,
2022). The prolonged expiratory phase reduces air
trapping, expels more carbon dioxide, and maximizes
oxygen intake. The resulting increase in alveolar oxygen
diffusion into the capillaries boosts hemoglobin-bound
oxygen, raising the partial pressure of oxygen in the
blood and ultimately increasing oxygen saturation
(Singh et al, 2019). Changes in the inspiratory-
expiratory ratio during PLB also improve breath depth
by allowing greater chest expansion (Pangestu &
Sutawardana, 2025).

Furthermore, PLB can enhance patients' ability
to perform daily activities by reducing dynamic
hyperinflation. The prolonged expiratory phase helps
reduce hyperinflation, alleviating dyspnea during
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physical activity. A study using the Glittre-ADL test
found that PLB significantly reduced dynamic
hyperinflation (de Araujo et al., 2015). It was also shown
that performing PLB during high-intensity physical
activity increased inspiratory capacity and oxygen
saturation (Cabral et al., 2015). As a result, exercise
tolerance improves, and limitations in daily activities are
reduced (Maind et al., 2015).

In this case, the patient was diagnosed with
secondary  spontaneous  pneumothorax as a
complication of pulmonary tuberculosis. Infection with
Mycobacterium  tuberculosis  leads  to  chronic
inflammation, resulting in the formation of cavities filled
with air and fluid in the lungs. These cavities may
rupture, allowing air and fluid to enter the pleural space.
Such cavities are typically located in the apical region of
the lungs and are the primary source of secondary
spontaneous pneumothorax in tuberculosis patients.
Chronic inflammation can also lead to fibrosis in lung
tissue and pleura, forming subpleural bullae that may
rupture and cause pneumothorax (Bhanushali et al.,
2025; Thanita, 2024).

Another risk factor for pneumothorax in this
case was the patient's long-term history of smoking,
having smoked actively for 55 years. This aligns with
studies indicating that active smoking causes
inflammation and damage to lung tissue, contributing to
pneumothorax development (Willim, 2023). Cigarette
smoke causes progressive lung damage; inflammatory
cells such as neutrophils infiltrate the lungs and, along
with epithelial cells, produce proteases that degrade
lung tissue components such as elastin. Consequently,
alveoli become unable to withstand high pressure and
may rupture, allowing air to enter the subpleural space
and form air pockets (blebs). When these blebs rupture,
air escapes into the pleural cavity, causing
pneumothorax (Kusmatuti & Marhana, 2015).

Among active smokers, PLB is considered
effective in increasing thoracic expansion and improving
pulmonary function (Olyverdi & Legumes, 2025). PLB
also enhances exercise tolerance in smokers, allowing
them to walk longer distances in the six-minute walk
test, indicating improved functional capacity and
respiratory endurance (Ariadie et al.,, 2020). In active
smokers, PLB also reduces airway resistance, facilitating
unimpeded airflow and thereby reducing the sensation
of breathlessness (Olyverdi & Legumes, 2025).

In this case of secondary spontaneous
pneumothorax due to pulmonary tuberculosis, where
the patient had undergone chest tube thoracostomy but
still experienced dyspnea, pulmonary rehabilitation was
essential. Nurses play a crucial role in supporting
patients through this rehabilitation process. They can
implement rehabilitation programs that include PLB as
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a non-pharmacological intervention that the patient can
perform independently during daily activities following
thoracostomy (Sakhaei et al., 2018). PLB is particularly
suitable because it is safe, practical, and easy to perform.

This study has several limitations, primarily the
short duration of the intervention, which does not allow
for long-term evaluation of PLB's benefits. Furthermore,
there is limited research focusing specifically on PLB
interventions in pneumothorax cases. Therefore, the
results of this case report may serve as a foundation for
future studies on the effectiveness of PLB in patients
with secondary spontaneous pneumothorax. Future
researchers may also consider combining PLB with other
interventions to enhance the evidence base for non-
pharmacological ~ therapies in  pneumothorax
management.

Conclusion

The application of pursed-lip breathing (PLB) in a
patient with right-sided pneumothorax, secondary to a
history of active pulmonary tuberculosis and chronic
smoking, following chest tube thoracostomy, showed
significant improvement in respiratory status. The
intervention effectively increased oxygen saturation
reduced respiratory rate, and alleviated dyspnea. PLB
presents itself as a simple, practical, and effective non-
pharmacological therapy. Healthcare providers,
particularly nurses, should consider incorporating PLB
as an independent nursing intervention in pulmonary
rehabilitation programs for pneumothorax patients
post-CTT.
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