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1 | BACKGROUND

Acquired cystic lung disease in premature infants is a se-
rious respiratory complication."”” This includes various
pathologies such as pulmonary interstitial emphysema
(PIE), air leak syndromef‘5 bronchial obstruction/steno-
sis,® bronchiectasis,’ pneumatocele,8 and bulla.’ Among
acquired cystic lung diseases, most reported cases are of
PIE. However, bullous lung diseases are rare in infants.
Since the treatment strategy for these pathologic condi-
tions is different, it is important to establish a correct diag-
nosis. Here, we report a rare case of giant pulmonary bulla
in a very low-birthweight infant and highlight the utility

Acquired cystic lung disease in premature infants is a serious respiratory compli-
cation, and pulmonary interstitial emphysema (PIE) has been widely reported.
We report a rare case of giant pulmonary bulla in an infant treated with bullec-
tomy where chest computed tomography was useful in directing treatment.

acquired cystic lung disease, giant pulmonary bulla, pulmonary interstitial emphysema, very

of computed tomography (CT) in deciding the therapeutic
strategy.

2 | CASE PRESENTATION

A male infant (525 g) with no congenital pulmonary cystic
disease detected on fetal screening echocardiography was
born at 23 weeks of gestation with low Apgar scores of 1,
3, and 6 at 1, 5, and 10 min, respectively. After birth, the
patient was intubated and received synchronized inter-
mittent mandatory ventilation. Initial chest radiograph at
birth was consistent with respiratory distress syndrome
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(RDS) and absence of congenital cystic lesions, includ-
ing congenital bronchial atresia and congenital lobar
emphysema (Figure 1A). The patient was then treated
with surfactant. On 11th day, he developed pneumo-
thorax on the right side, which required placement of a
chest drain, and radiographic findings showed that pneu-
mothorax had improved. On 24th day, the lung cyst ap-
peared and gradually expanded in the right upper lobe
but there was no persistent lung infection based on the
clinical course and laboratory findings (Figure 1B). Due
to the recurrence of pneumothorax, the mechanical ven-
tilator mode was changed to neurally adjusted ventilatory
assist or high-frequency oscillatory ventilation to reduce
ventilator-induced lung injury. On 76th day, the patient
was extubated and continued to receive non-invasive
respiratory support. However, the lung cysts gradually
expanded.

Chest CT performed at 5 months of age revealed two
types of cystic lesions. The first was a huge solitary cyst
with an empty interior and smooth outline below the
pleura. The second type was multicystic lesions of vari-
ous sizes with septations located adjacent to the first. Due
to mass effects, there was a left mediastinal shift with left
lung atelectasis (Figure 2A,B). These cysts were diagnosed
as giant pulmonary bulla with PIE.

FIGURE 1 Radiographs. Congenital
cystic lesions were ruled out by
radiographs at birth. (A) Chest drain
being inserted during pneumothorax

at Day 24. (B) A chest radiograph at

9 months of age reveals a giant cyst

with a diameter of 80 x 60 mm, causing
left mediastinal left shift and left lung
atelectasis. (C) At age 3years, absence of
worsening of emphysematous lesions was
observed (D).

In the interim, his respiratory condition remained sta-
ble with oxygen therapy and his body weight gradually
increased. He was discharged at 6 months with the intro-
duction of home oxygen therapy via nasal cannula (0.5 L/
min). At the time of discharge, the patient was still small
in stature, and surgical intervention was not immediately
considered in anticipation of future normal lung growth.

At 9 months of age, he was admitted due to acute bron-
chitis caused by human metapneumovirus. A chest radio-
graph showed further expansion of the giant pulmonary
bulla triggered by the respiratory infection (Figure 1C). He
was very poorly oxygenated, with an oxygenation index'°
of 22.3 and arterial oxygen partial pressure/inhalation ox-
ygen fraction of 50.6 mmHg, and required high-pressure
control with a mean airway pressure of 18cm H,O. His
clinical condition could not be controlled by medical
treatment as he presented with respiratory failure and ob-
structive shock. While PIE is expected to spontaneously
regress, the giant pulmonary bulla was thought to be the
main cause of respiratory failure. However, the policy, in
this case, was to preserve respiratory function as much as
possible for the growth and development of the infant.
Therefore, open chest cystectomy was chosen instead of
lobectomy with PIE. The giant pulmonary bulla was in-
cised, and a few air leakage sites were sutured directly.
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FIGURE 2 Chest computed
tomography performed at 5 months of
age demonstrates a large 30 X 25mm
monocystic space with a clear rim
(asterisk) and multiple cystic air spaces
with a line-and-dot pattern (white
arrowheads) in the upper right lobe (A,
B).

FIGURE 3 Histopathologic analysis of the excised bulla
wall (black arrows), visceral pleura (black arrowheads), and lung
parenchyma. The wall of the bulla is located below the visceral
pleura adjacent to the lung parenchyma and is formed by fibrous
tissue (Elastica van Gieson staining, x200).

The cyst sac was empty without remnants of the lung
tissues. The visceral pleura was then reinforced using a
residual cyst wall. Histopathologic examination of the
excised bulla wall revealed that it was derived from the
fibrous tissue and was located within the subpleural lung
parenchyma. Histological examination showed that the
cyst was a consistent finding as a bulla. (Figure 3).

After the operation, the patient had no respiratory
problems and did not need respiratory support and radio-
graphic examination confirmed that the emphysematous
lesions had resolved (Figure 1D). He is now 3years old
with good growth.

3 | DISCUSSION AND
CONCLUSIONS

A bulla is defined radiologically as an emphysematous
space with a diameter of 1 cm or more and is morpho-
logically located in the subpleural lung parenchyma.'
Reid et al. proposed a classification for bulla." Type I
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bulla are characterized pathologically as narrow-necked
empty sacs with a clear linear outline in the absence of
vascular or airway remnants.'’ The outer surface of the
bulla is composed of visceral pleura, while its inner sur-
face is composed of fibrous tissue, derived from the pleura
and the destroyed pulmonary tissue.'! In the present case,
the expanded cyst was a monocyst with a clear rim of the
wall on CT. The cystic wall histologically contained fi-
brous tissue and was located within the subpleural lung
parenchyma. The cyst was diagnosed as a Reid type I bulla
based on both radiologic and histopathologic findings ex-
cluding the possibility of other diseases. The symptomatic
expanded cyst met the following criteria of a giant pulmo-
nary bulla: (1) upper lobe involvement, (2) occupying at
least one-third of the hemithorax, and (3) compressing the
surrounding lung parenchyma.'” On the contrary, multi-
ple cystic spaces were adjacent to the giant pulmonary
bulla. The mechanism of PIE is likely from air leakage
into the perivascular and peribronchial spaces due to the
high airway pressure of mechanical ventilation.>” This
PIE may spread centrifugally along the bronchovascular
sheath or lymphatic channels. Air leakage develops into
expanded airspaces of the terminal bronchiole and alveo-
lar septal destruction.’ These showed extra-alveolar air
accumulation and a line-and-dot pattern, which is a spe-
cific sign of PIE on CT.

In the management of acquired cystic lung disease,
PIE may be reversible. Conservative treatment by selec-
tive intubation, selective bronchial obstruction, or decu-
bitus positioning is accepted as the initial management.*™
However, giant pulmonary bulla can be considered for
surgery.>'* Based on the good outcome of our case, cys-
tectomy was considered to be safe and effective as it can
leave sufficient residual lung in small infants.

In the present case, the chest radiograph could not
sufficiently evaluate the structure of the acquired cystic
lung disease. However, CT can be utilized to evaluate the
positioning of the cyst wall and internal structure of an
acquired cystic lesion at a higher resolution.

In conclusion, most case reports of acquired cystic lung
disease are PIE, and bulla are rarely involved in acquired
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cystic lung disease. To determine the therapeutic strategy,
CT is useful when chest radiography is equivocal on the
evaluation of acquired cystic lung disease.
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