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1 | INTRODUCTION

Tuberculosis (TB) is the second leading infectious cause of
death estimated to affect about 10.6 million people world-
wide.! Although TB is preventable and curable, it contin-
ues to remain a public health issue affecting the quality
of life of patients and claiming the lives of many people,
especially in low-income countries. In Ghana, the preva-
lence of smear-positive TB is estimated at 111 per 100,000
adult population.”

There is a well-established national TB control pro-
gram in Ghana that offers free treatment for TB.? Despite
this intervention, patients continue to report late to health
facilities for treatment. Delays in detecting TB or missed
diagnoses by health professionals also lead to delays in
initiating treatment. Another factor that impedes the
treatment of TB in Ghana is poor adherence to anti-TB
medications.” These factors culminate in the development
of more complications and greater lung damage from
the disease process. Globally, most TB control programs
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Destroyed lung syndrome is a recognized devastating complication of pulmo-
nary tuberculosis (TB) that affects the quality of life of patients. Clinicians in TB-
endemic countries should be aware of this complication aiming at prevention.
TB control programs should intensify efforts at early detection and treatment and
also provide interventions for post-TB complications.
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emphasize providing TB treatment services. However,
post-treatment complications due to lung damage caused
by the disease remain largely unrecognized.>® There is
thus a paucity of information related to complications
of pulmonary TB most especially on destroyed lung
syndrome. A destroyed lung is an irreversible condition
of total structural destruction of the lung mostly due to
chronic or recurrent lung infection.” In this case series of
three patients seen at a tertiary hospital in Ghana, we aim
to raise awareness about this devastating complication of
pulmonary TB-destroyed lung syndrome.

2 | CASE1

2.1 | Case history and examination

A 35-year-old male was seen with complaints of recurrent
cough productive of brownish sputum which had been pre-
sent for 2months. This was associated with low-grade fever,
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dyspnoea on exertion, significant weight loss of more than
10kg over the past 6months, drenching night sweats and
pleuritic chest pain. There was no history of any chronic
medical or surgical conditions. There was no known his-
tory of close contact with a person with TB. The patient lives
alone in a single-bedroom house. He is a small-scale miner
with one and half pack years of cigarette smoking.

Examination revealed a pale and cachectic man with a
weight of 44kg and a body mass index (BMI) of 17.8kg/m?.
He had axillary and cervical lymphadenopathy and was in
obvious respiratory distress as evidenced by nasal flaring. He
had a respiratory rate of 26 bpm with an oxygen saturation
of 84% on room air which improved to 94% on intranasal ox-
ygen at 4L/min. His blood pressure was 130/80 mmHg with
a pulse rate of 90 bpm. On auscultation, he had reduced air
intensity in both lungs with bronchial breath sounds and
coarse crepitation on all lung zones. The rest of the systemic
examinations were unremarkable.

2.2 | Differential diagnosis,
investigations and treatment

His labs were significant for severe microcytic hypochro-
mic anemia (hemoglobin of 5.8g/dL, mean corpuscular
volume of 59.0fL, mean corpuscular hemoglobin of 17.6 pg)
with normal platelets (159x10°/pL) and white cell counts
(5.62x10°/uL). Erythrocyte sedimentation rate (ESR) was
increased at 77mm/h however renal function test and elec-
trolytes were normal. Hepatitis B and C virus infection and
retroviral infection screen were all negative. Sputum mi-
croscopy and culture did not reveal any fungal hyphae or
bacterial growth. However, nucleic acid amplification test
(Gene Xpert) detected Mycobacterium tuberculosis (high) ri-
fampicin resistance was not detected. Chest x-ray imaging
showed markedly reduced lung volumes with heterogene-
ous opacifications on all lung zones bilaterally with cavita-
tion in the right upper zone (Figure 1).

The patient was diagnosed with pulmonary TB with de-
stroyed lung syndrome and severe anemia. He was hemo-
transfused with three units of whole blood and was started
on anti-TB medication; intensive phase of oral isoniazid
200 mg daily, oral rifampicin 450 mg daily, oral pyrazinamide
1000mg daily, oral ethambutol 800mg daily for 2months
and continuation phase of oral isoniazid 200mg daily and
oral rifampicin 450mg daily for 4months. He was also put
on oral pyridoxine 50mg daily for 6 months and hematinic.

2.3 | Outcome and follow-up

The patient could not be weaned off oxygen and was as-
sessed for long-term oxygen therapy. His partial pressure
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FIGURE 1 Chestx-ray showing markedly reduced lung
volumes with heterogeneous opacifications on all lung zones
bilaterally and cavitation in the right upper zone.

of oxygen was 7.0kPa and thus was advised to get mobile
oxygen at home before discharge. He was followed up
monthly at the TB clinic and sputum for acid-fast bacilli
and Gene Xpert for M. tuberculosis done at months two,
five and six of treatment were all negative. The patient still
requires home oxygen therapy 3months post-treatment
and is currently unable to carry out his daily activities
without support.

3 | CASE2

3.1 | Case history and examination

A 47-year-old male, with 10 pack years of cigarette smok-
ing who lives in a mining community and is known to
have smear-positive pulmonary TB in his 6th month of
first-line anti-TB treatment presented with a persistent
cough of 7months duration productive of whitish sputum.
Although he was adherent to his anti-TB medications the
cough persisted and was relieved temporarily after taking
over-the-counter antitussive syrup dextromethorphan.
He also had grade 2 dyspnoea per the modified Medical
Research Council dyspnoea scale.

On examination, he was cachectic with a weight of
45kg and a BMI of 17.1 kg/mz. He was anicteric, not pale,
not cyanosed, with no peripheral lymphadenopathy, or
pedal oedema. He had stage three finger clubbing. He
was afebrile with a temperature of 36.8°C, pulse rate of 75
bpm, blood pressure of 126/86 mmHg, respiratory rate of
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22 bpm, and oxygen saturation of 94% on room air. There
was a drop in oxygen saturation to 89% on room air after
doing a 10 m walk. There was apical flattening on the right
chest wall with deviation of the trachea to the right. Chest
expansion was reduced on the right with a dull percussion
note. On auscultation, breath sound intensity was mark-
edly reduced with bronchial breath sounds and coarse
crackles on the right lung zones. The left chest wall how-
ever had a hyperresonant percussion note, with mildly
reduced air entry on auscultation and vesicular breath
sounds on the left lung zones. All other systemic examina-
tions were unremarkable.

3.2 | Differential diagnosis,
investigations, and treatment

His laboratory investigations including renal function
test and electrolytes, liver function test and complete
blood count were essentially normal albeit a mild nor-
mocytic normochromic anemia was present (hemo-
globin of 10.6 g/dL, mean corpuscular volume of 85.4 fL,
mean corpuscular hemoglobin of 27.1 pg). Sputum mi-
croscopy and culture did not reveal any fungal hyphae,
acid-fast bacilli, or bacterial growth. Chest x-ray showed
trachea deviation to the right, reduced rib spaces on
the right, and homogenous opacification on the right
hemithorax with compensatory hyperinflation on the
left. Chest wall ultrasound revealed no pleural effusion.
The patient however could not afford a computed to-
mography scan of the chest. (Figure 2).

At this time he had completed his anti-TB treatment
regimen and was managed as post-pulmonary TB with a
destroyed right lung. The patient was counseled on the
condition and the need to prepare for long-term oxygen
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therapy. Dietary counseling including the need for a
high-protein diet, increased fruit and vegetable intake
and adequate daily hydration was given to the patient.
He was also advised to take influenza vaccination an-
nually and the pneumococcal vaccine. The patient was
counseled to avoid overcrowded places and to mini-
mize any lifestyle or behaviors that predispose him to
infection.

3.3 | Outcome and follow-up

As part of his TB care, there was a follow-up sputum for
acid-fast bacilli at months 2, 5, and 6 of the treatment pe-
riod which were all negative. He is currently being fol-
lowed at the TB clinic with no significant change in his
condition. He is unable to return to work. Post-treatment
chest x-ray showed no significant improvement compared
to the pre-treatment chest x-ray. Repeat chest x-ray re-
vealed mediastinal herniation to the right with crowding
of the right ribs and hyperinflation on the left as shown in
Figure 2B.

4 | CASE3

4.1 | Case history and examination

The third patient is a 64-year-old female who presented
with 6 months of cough that was productive of brownish
sputum associated with unintentional weight loss, night
sweats, and low-grade fever. She became alarmed after
symptoms became associated with bothersome dyspnea
on exertion though there was no orthopnea, paroxysmal
nocturnal dyspnoea, or pedal swelling. She had a history

FIGURE 2 (A) Chest x-ray showing trachea deviation to the right, reduced rib spaces on the right, homogeneous opacification on
the right hemithorax with compensatory hyperinflation on the left. Pretreatment x-ray for case 2. (B) Post-treatment chest x-ray for case 2

showing no significant improvement compared to the pre-treatment chest x-ray. There is mediastinal herniation to the right with crowding

of the right ribs and hyperinflation on the left.
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of type 2 diabetes which was well controlled on metformin
500 mg twice daily. She is a lifetime non-smoker and a re-
tired school teacher.

On examination, She was mildly pale, afebrile, an-
icteric, well hydrated, and was not in any respiratory
distress. She had stage three finger clubbing and axil-
lary lymphadenopathy which were discrete and non-
tender, the largest measuring 3cm by 2cm. Her weight
was 55kg with a BMI of 22kg/m”. Her respiratory rate
was 18 bpm, her blood pressure was 138/80 mmHg and
her pulse rate of 80 bpm. The random blood glucose
checked was 8.0mmol/L. Chest examination showed
a tracheal shift to the left, with reduced chest expan-
sion and dull percussion note bilaterally. On ausculta-
tion breath sound intensity was reduced globally with
bronchial breath sounds in the middle and lower zones
bilaterally. Fine end-inspiratory crepitation was heard
bilaterally but worse on the left lung zones. Abdominal,
cardiovascular, and nervous system examinations were
all normal.

4.2 | Differential diagnosis,
investigations, and treatment

Her laboratory results including complete blood count,
renal function test and electrolytes, and liver function
tests were normal, however, her serum globulins were ele-
vated (39.1g/L). ESR was high at 78 mm/h with a negative
screen for Hepatitis B and C virus infection and retroviral
infection. Sputum microscopy for acid-fast bacilli was pos-
itive (2+) and the culture did not reveal bacterial growth.
Gene Xpert detected M. tuberculosis (high), rifampicin re-
sistance was not detected.

Chest x-ray showed trachea deviation to the left, re-
duced rib spaces on the left hemithorax and heterogeneous
opacification throughout the lungs but more prominent
on the left lung zones and left lung fibrosis as shown in
Figure 3.

The patient was diagnosed as a case of drug-
susceptible pulmonary TB with destroyed lung syn-
drome. She was counseled on the diagnosis and the need
for medication adherence. She was started on oral isoni-
azid 300 mg daily, oral rifampicin 450 mg daily, oral pyr-
azinamide 1200 mg daily, and oral ethambutol 1000 mg
daily for 2 months. The continuation phase of oral isoni-
azid 300 mg daily, and oral rifampicin 450 mg daily has
been initiated and will be continued for 4 months. She
is also on oral pyridoxine 50 mg daily to counteract the
peripheral neuropathy caused by isoniazid. The patient
was given dietary and infection prevention counseling
and advised to take influenza vaccination annually and
the pneumococcal vaccine.

FIGURE 3 Chestx-ray showing trachea deviation to the left,
reduced rib spaces on the left hemithorax and heterogeneous
opacification throughout the lungs but more prominent on the left
lung zones which indicate left lung fibrosis.

43 | Outcome and follow-up

She is currently being followed up at the TB clinic and has
completed two 2-month intensive phases of treatment and
is continuing with the consolidation phase for 4 months.
There is improvement in the cough, night sweats, and
weight loss. Sputum for acid-fast bacilli after 2months of
treatment was negative.

5 | DISCUSSION

Destroyed lung syndrome is an outcome of irreversible
damage to one or both lungs with compromised lung
function most commonly caused by pulmonary TB. Other
notable causes include cystic bronchiectasis, aspergillosis,
emphysema, multiple or extensive lung abscesses, ne-
crotizing pneumonia, empyema thoracis, and mycobacte-
ria other than TB.* It is a common complication affecting
the quality of life of patients and places a huge financial
burden on patients and their families.

Late detection of pulmonary TB or delayed treatment
coupled with drug non-adherence and drug resistance is
a major contributor to developing complications such as
destroyed lung syndrome post-TB treatment as it leads
to extensive destruction of the lungs.'® The patients de-
scribed in this case series had significant symptoms for
several months before treatment was initiated. Also, some
risk factors that could be identified included small-scale
mining and smoking as was in the case of the first and
second patients, respectively. Also, our third patient was
elderly and had diabetes. Small-scale miners are known to
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have a high burden of both silicosis and TB which tends to
be complicated."

Destroyed lung syndrome is characterized by pul-
monary cavitation, cystic bronchiectasis, loss of lung
volume, pleuroparenchymal fibrosis, unilateral near-
complete lung parenchymal anomalies, or combinations
of the above findings. It is predominantly left-sided in
location with contralateral lung parenchymal compen-
satory hyperinflation manifested as emphysema, and
pull of contralateral lung and mediastinal structures
to the diseased side (radiologically termed as mediasti-
nal herniation). There is also a reduction of intercostal
spaces resulting in the crowding of ipsilateral ribs as
seen in Figure 2B. There is a decrease in the diameter
of the ipsilateral pulmonary vessels, hypertrophy of the
ribs and/or thickening of extrapleural fat.”'*!> Patients
commonly present with prolonged episodes of easy fati-
gability on minimal exertion, wasting, recurrent breath-
lessness, pleuritic chest pains, and a history of chronic
infection or pulmonary TB as described in this case se-
ries. However, the patient may be asymptomatic or have
mild symptoms especially when it is affecting only one
lung with compensatory hyperinflation or increased
lung volume on the unaffected side. The diagnosis is
mostly dependent on the radiological findings.

There is no definitive treatment guideline avail-
able for the management of destroyed lung syndrome,
however, there is some consensus on clinical standards
for the assessment, management and rehabilitation of
post-TB lung disease.'* Treatment is aimed at alleviat-
ing the symptoms and improving the quality of life of
the patients. Treatment may be either conservative or
surgical. Conservative treatment involves the use of
bronchodilators such as long-acting beta-2 agonists or
long-acting muscarinic antagonists and inhaled cortico-
steroids may provide some symptomatic relief for respi-
ratory distress.'® Antifibrotic agents may be considered
to reduce the rate of fibrosis. However, no studies have
been conducted on the use of antifibrotic agents on such
patients. We recommend larger studies such as random-
ized controlled trials could be considered in endemic
countries to ascertain the beneficial effect of antifibrotic
agents in these people. Surgical management involving
pulmonary resection of the non-functioning lungs may
be indicated in the management of destroyed lungs to
either resolve or avert complications.'® Ruan et al., have
shown that surgical treatment of tuberculous destroyed
lung is associated with reduced rates of dyspnea (as
compared to the preoperative rate) prior to discharge
and at the end of long-term follow-up.'® Destroyed lung
syndrome may lead to massive hemoptysis, superin-
fections, empyema thoracis, respiratory failure, and
death.'”'® Although there is overwhelming evidence of

N 50f6
Clinical Case Reports —Wl LEY

lung impairment post-TB," there is a seeming lack of
urgency on reporting and management of post-TB com-
plications including destroyed lung syndrome.

Destroyed lung syndrome is a recognized devastating
complication of pulmonary TB that adversely affects the
quality of life of the patients afflicted. Clinicians in TB-
endemic countries should be aware of this complication
and strive towards preventing it. TB control programs
should intensify efforts at early detection and treatment of
TB as well as monitoring and providing interventions for
post-TB complications.
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