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Bilateral lower lobe pulmonary hypoplasia in adult
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ABSTRACT

Pulmonary hypoplasia is a bronchopulmonary foregut anomaly characterized by complete or partial
aplasia and hypoplasia /or of pulmonary parenchyma, bronchus, and vessels. "Pulmonary hypoplasia"
is typically detected in newborns and infants, while it is rare in adults. In this paper, we present a case
of pulmonary hypoplasia in a 47-year-old female patient who had hemoptysis and refractory pulmonary

infection.
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Introduction

Pulmonary hypoplasia (PH) is a rare congenital anomaly
caused by incomplete development of lung tissue, leading
to a decrease in the number of airways and alveoli. This
impairment results in respiratory insufficiency and/or vari-
ous complications [1]. Initially classified by Schneider into
three types in 1912 and later modified by Boyden in 1955.
PH is rare in adults and patients described in the literature
were newborns and infants [2,3]. The types of hypoplasia
and their characteristics are outlined in table 1 [4].

This case presents a patient diagnosed with bilateral
pulmonary lower lobe hypoplasia during surgery, who
subsequently underwent bilateral lower lobectomy.

Table 1.Types of hypoplasia and characteristics in
pulmonary hypoplasia [4].
Types Characteristics
Type 1: Agenesis Complete absence of pulmonary
parenchyma, bronchus, and vessels.
Complete absence of pulmo-
nary parenchyma but the pres-
ence of a rudimentary bron-
chus on the affected side.
Type 3: Hypoplasia There is pulmonary parenchyma
but decrease in the number of
lung cells, airways, and alveoli.

Type 2: Aplasia

Case Report

A 47-year-old female patient presented to our clinic with
complaints of productive cough, dyspnea, and hemopty-
sis, along with a history of recurrent pulmonary infec-
tions since childhood. The patient reported a history of
continuous antibiotic use due to frequent pulmonary in-
fections. Thorax CT revealed atelectasis in bilateral lower
lobes, attributed to chronic cystic bronchiectasis (Figure
1). Surgery was scheduled for the patient with a prelimi-
nary diagnosis of bilateral bronchiectasis/sequestration.

During exploration (first left, then right lower lobec-
tomy via uniportal VATS, with one month between the
two surgeries), both bilateral lower lobes were found to
be completely rudimentary (Figure 2). The left lower lobe
vein and bronchus were hypoplastic. The left lower lobe
common basal segment artery was thin, and the superior
segment artery was not visible (Figure 3). The right lower
lobe vein was also hypoplastic, and the common basal and
superior pulmonary artery branches were not visible. The
right lower lobe bronchus was extremely narrow and rudi-
mentary, similar to the left lower lobe bronchus (Figure 4).

Postoperatively, detailed evaluation of pulmonary
CT angiography revealed rudimentary continuation
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of the lower lobe branches of the venous, arterial, and
bronchial systems toward the rudimentary lower lobes
(Figures 5,6). The patient was discharged at day 3 un-
eventfully. Written informed consent was obtained from
the patient for the publication of her data.

Figure 1. Thorax CT images showing hypoplastic lower lobes bilaterally.
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Figure 2. VATS images showing bilateral hypoplastic lower lobes.
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Figure 3. VATS images showing rudimentary left lower lobe arter-

ies (a), vein (b) and bronchus (c).

Figure 4. VATS images showing rudimentary and thin right lower
lobe arteries (a), vein (b) and bronchus (c¢).

Figure 5. Thorax CT images showing rudimentary and thin left low-

er lobe bronchus (a), common basal artery (b), inferior pulmonary
vein (c¢).



Figure 6. Thorax CT images showing rudimentary right lower lobe

(a), thin right lower lobe vein (b).
Discussion

Disruptions in lung development during the intrauterine
period can result in clinically significant lung hypopla-
sia, which may manifest as unilateral, bilateral, or total/
lobar hypoplasia. Severe respiratory distress typically
occurs immediately after birth, although less severe
forms, such as lobar hypoplasia, may remain undiag-
nosed until adulthood [5]. Hypoplasia is often diag-
nosed during investigations into the cause of recurrent
lung infections or incidentally through chest CT scans

taken for other reasons [6].

Congenital anomalies affecting other systems, such
as cardiovascular, gastrointestinal, and genitourinary
anomalies, may accompany pulmonary hypoplasia,
leading to childhood diagnoses. In the absence of ac-
companying anomalies, patients may remain asymp-
tomatic [7,8]. Diagnosis is usually incidental on chest
radiographs, with the left side more commonly affected
in adults. Complications like pneumothorax, pulmonary
arterial hypertension, hemoptysis, or recurrent infec-
tions with bronchiectasis affecting the hypoplastic lung
may necessitate hospital admission [9-11].

Radiological imaging typically reveals volume loss
in the affected lobe or lung, mediastinal shift towards the
hypoplastic side, volume increase in the contralateral lung
or adjacent lobes, and elevation of the adjacent diaphragm
[11,12]. CT scans are particularly effective for evaluating
the diameter of tracheobronchial and major vascular struc-
tures, as well as extensive lung tissue damage, including
damage to alveolar and bronchial structures. Hypoplastic
bronchi can also be visualized on bronchoscopy [3].

Treatment in adults often involves conservative ap-

proaches such as managing infections, symptomatic
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relief with bronchodilators or expectorants, and pro-
phylactic vaccination if necessary. However, in some
patients, recurrent infections and cystic degenera-
tion of the airways may necessitate surgical interven-
tion, particularly if complications such as hemoptysis
develop [5]. Minimally invasive surgical methods are
preferred, with thoracotomy reserved for cases where
thoracoscopic exposure is not feasible due to excessive
adhesions [13]. In this patient, recurrent pulmonary in-
fections and recent onset hemoptysis were the primary
indications for surgical treatment, and bilateral thoraco-
scopic lower lobectomy was performed.

In conclusion, pulmonary hypoplasia is rare in adults
and typically presents with recurrent lower respiratory
tract infections and associated complications. Anatomi-

cal surgical resection is recommended using minimally
invasive methods and/or thoracotomy
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