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Abstract

Unilateral pulmonary hypoplasia (UPH) is a rare congenital disorder
that presents rarely in adulthood. Most patients succumb to complica-
tions at a young age, and those who survive are rare and susceptible
to frequent lifelong pulmonary infections. It has a high infant mor-
tality rate. We present the case of a 66-year-old male with rheuma-
toid arthritis and severe persistent asthma who first presented to our
emergency department in 2013 with worsening shortness of breath.
Chest imaging with a computed tomography (CT) scan revealed right
hemithorax volume loss with hypoplasia, honeycomb lung formation,
and right mediastinal shift. He was treated with prednisone, inhalers,
and antibiotics for asthmatic bronchitis. He continued to suffer fre-
quent hospital admissions (56 to our hospital alone) over the next dec-
ade for pneumonia and asthma exacerbations. The hypoplastic right
lung was deemed to be contributing to recurrent infections/inflamma-
tion, and he is currently being re-evaluated for a right pneumonec-
tomy, as surgical resection is an option for localized bronchiectasis
associated with recurrent respiratory infections.
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Introduction

Pulmonary hypoplasia is a rare congenital anomaly character-
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ized by incomplete development of lung tissue. Incomplete
lung tissue anomalies are classified as agenesis, aplasia, or hy-
poplasia. Agenesis defines the complete absence of the lung
bronchus and pulmonary artery. Aplasia establishes the pres-
ence of a rudimentary bronchus with the absence of the pul-
monary artery and lung tissue. The final category, hypoplasia,
defines the underdevelopment of the pulmonary artery and
bronchus with varying degrees of distal lung tissue present [1].

The incidence of pulmonary hypoplasia is estimated to be
1 in 1,000 live births. However, this figure likely underesti-
mates the true incidence as patients with mild forms of this
disease may be asymptomatic and, therefore, go undetected
during the neonatal period [2]. Unilateral lung hypoplasia re-
sults in high rates of infant mortality, as much as 50%, often
secondary to concurrent anomalies, and bilateral lung hypo-
plasia is not compatible with life [3]. As a result, pulmonary
hypoplasia in adulthood is rare.

We report a case of unilateral pulmonary hypoplasia
(UPH) in an elderly patient who, unfortunately, suffered from
numerous pulmonary complications severely impacting his
quality of life.

Case Report

A 66-year-old man with rheumatoid arthritis on prednisone
and severe persistent asthma first presented to our emergency
department in 2013 with worsening shortness of breath and
cough. History revealed recurrent respiratory infections in
childhood. The patient stated he was born with a right lung
hypoplasia. He had worked as a contractor, had just recently
retired, and moved from a different state into this area.

Blood pressure was 110/70 mm Hg, heart rate 78 beats per
minute (bpm), afebrile and saturating 97% on room air. Physi-
cal examination revealed scattered rales and rhonchi persisting
throughout the right lung. Blood work showed a white blood
cell (WBC) count of 13.7 x 103/uL) and C-reactive protein
(CRP) of 1.51 (mg/dL). Troponin, lactic acid, procalcitonin,
and B-type natriuretic peptide (BNP) were within normal lim-
its. Chest X-ray revealed a rightward mediastinal shift, with
volume loss and reticular opacities throughout the right lung.
Computed tomography (CT) scan of the chest revealed volume
loss of the right hemithorax with hypoplasia, parenchymal
scarring, honeycomb lung formation, right mediastinal shift,
and compensatory left lung hyperinflation (Fig. 1).
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Figure 1. Computed tomography (CT) scan showing volume loss of the
right hemithorax with hypoplasia, parenchymal scarring, honeycomb
lung formation, right mediastinal shift, and compensatory left lung hy-
perinflation (arrow).

A sputum sample did not reveal any bacteria. He was
treated for asthmatic bronchitis with prednisone, short-acting
beta-agonist/muscarinic antagonist inhalers, and moxifloxacin
and discharged home.

His past medical history was reviewed from records at an
outside hospital at that time. Pulmonology notes revealed that
the patient had been on inhalers for his severe asthma. He had
been hospitalized before at an outside hospital for pneumonia
and asthma exacerbations. Imaging revealed right lung hypo-
plasia and bronchiectasis changes, which were attributed to
congenital unilateral hypoplasia. He had been advised to get
a right pneumonectomy to decrease frequent exacerbations;
however, the patient had declined at the time due to elevated
surgical risk.

Outpatient management included rescue inhalers, long-
acting beta-agonists, inhaled corticosteroids, oral corticoster-
oids, and omalizumab. He continued to suffer frequent hospital
admissions (56 to our hospital alone) over the next decade for
pneumonia and asthma exacerbations. The patient had fre-
quent cases of pneumonia due to Pseudomonas aeruginosa
(pansensitive) and was trialed on tobramycin inhalers for a
few months, followed by doxycycline suppressive therapy as
prophylaxis.

The patient has been seen in our office regularly over the
years. His pulmonary function tests revealed moderate ob-
struction on spirometry (Global Initiative for Chronic Obstruc-
tive Lung Disease (GOLD) 2), no bronchodilator response,
and mild restrictive lung volumes: forced expiratory volume
in 1 s (FEV1)/forced vital capacity (FVC) 61%, FEV1 53%
(actual 1.50, predicted 2.82), FVC 63% (actual 2.46, predicted
3.91), and diffusing capacity of the lungs for carbon monoxide
(DLCO) 65% predicted. He was on chronic oral prednisone for
long periods for his severe asthma and frequent exacerbations
and bronchiectasis.

The hypoplastic right lung was deemed to be contributing
to recurrent infections/inflammation, and he is currently being
re-evaluated for a right pneumonectomy at an advanced medi-
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cal center. He is presently on dupilumab for his severe asthma,
which has significantly improved his symptoms.

The patient continues to follow up with our office. His
asthma is under better control, and he has had no further hos-
pital admissions.

Discussion

UPH is a rare congenital disorder rarely seen in adulthood. A
decrease in the number or size of airways, vessels, and alveoli
characterizes it. Most patients succumb to complications at a
young age, and those who survive are rare and susceptible to
frequent lifelong pulmonary infections.

The pathogenesis of pulmonary hypoplasia is broad and
can be divided into primary and secondary hypoplasia. Prima-
ry hypoplasia has no identifiable cause. In contrast, secondary
pulmonary hypoplasia can be attributed to a known maternal-
fetal abnormality that impedes normal lung development, such
as chest wall deformities, space-occupying lesions, diaphrag-
matic hernias, or neuromuscular disorders. Prolonged preterm
rupture of membranes or urogenital abnormalities resulting
in oligohydramnios may also lead to secondary hypoplasia
[4]. Lung agenesis may also present with vertebral, anorec-
tal, cardiac, tracheoesophageal, renal, and limb anomalies
(VACTERL association) [5].

During the neonatal period, the presentation of UPH is
variable and depends on the extent of hypoplasia. Neonates
with severe disease may initially have respiratory distress and
require endotracheal intubation. Others may have normal AP-
GAR (appearance, pulse, grimace, activity, and respiration)
scores at birth and may continue to be asymptomatic, in which
pulmonary hypoplasia is diagnosed later in childhood or even
as an adult, as seen with our patient [6]. In some adults, UPH
may be asymptomatic and be diagnosed incidentally based on
imaging done for other reasons [7]. Symptomatic adults may
suffer from chronic cough, dyspnea, and recurrent lower res-
piratory tract infections. Blind-ending bronchi and dysfunc-
tional mucociliary clearance lead to the pooling of secretions
and are thought to contribute to increased susceptibility to in-
fections in patients with pulmonary hypoplasia [4, 8].

Chest X-ray is often the initial imaging study of choice
for patients with nonspecific respiratory complaints. However,
diagnosis of pulmonary hypoplasia with chest X-ray is diffi-
cult, as X-ray findings may be mistaken for other respiratory
pathologies, including lobar collapse, pleural effusion, hydatid
disease, or post-tuberculosis lung disease, and lead to misdi-
agnosis. As a result, contrast-enhanced CT is the preferred im-
aging modality for diagnosing pulmonary hypoplasia [7]. CT
imaging will show volume loss on the affected side with com-
pensatory hyperinflation of the contralateral lung and medias-
tinal shift towards the affected side. The herniation of abdom-
inal organs into the affected hemithorax was also observed.
Additional studies such as bronchoscopy, bronchography,
magnetic resonance imaging (MRI), and ventilation-perfusion
scintigraphy can also play a role in disease evaluation [9].

In fetuses with pulmonary hypoplasia, interventions can
be done prenatally. After delivery, cases that require surgical
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intervention are significant cystic lung malformations and con-
genital diaphragmatic hernias.

Management of adults with UPH is conservative, and
asymptomatic patients may be observed without additional
medical therapy for pulmonary hypoplasia. Patients such as
the one in this case who have dyspnea or recurrent infections
should be treated symptomatically. Dyspnea, secondary to
obstructive disease, may be treated with bronchodilators, ster-
oids, or biologic agents to improve pulmonary function. Pa-
tients with recurrent infections should be managed with regu-
lar vaccination against respiratory pathogens and appropriate
antibiotics. Surgical resection of hypoplastic lung tissue has
also been used to treat symptoms of chronic infections [4, 8,
9]. Another essential treatment modality is airway clearance
with patients undergoing pulmonary rehabilitation and getting
regular exercise. Mechanical modes of airway clearance in-
clude chest physiotherapy with postural drainage, autogenic
drainage, active cycle of breathing techniques, and huff/forced
cough maneuvers. Airway clearance can also be augmented
using devices such as oscillating positive expiratory pres-
sure (PEP) devices and high-frequency chest wall oscillatory
“vests”. Although little scientific evidence supports their rou-
tine use, pharmacologic therapies are also available to improve
mucociliary transport [10].

Our patient received long-term inhaled corticosteroid and
beta-agonist inhalers, remained on chronic steroids for many
years, was trialed on antibiotic suppressive therapy for fre-
quent Pseudomonas infections, and received biologic treat-
ment for his severe asthma.

A case report by Ramesh et al [11] described a 72-year-old
male with a history of right lung hypoplasia and pulmonary ar-
tery agenesis, with a history of lifelong pulmonary infections,
similar to our patient. His condition was complicated by As-
pergillus infection and thus underwent a right pneumonectomy
with intraoperative findings revealing extensive cystic disease
with purulence. The authors described their case to be one of
the oldest reported to have undergone definitive surgical resec-
tion for their hypoplastic lung [11].

In adults, surgical resection is indicated in cases of se-
vere cystic changes and intense symptomatology. There are no
clear guidelines about the role of surgical resection in adults
with UPH. While older age is generally thought to be a risk
factor for postoperative morbidity and mortality, studies have
suggested that age itself should not be a contraindication for
pneumonectomy. Instead, they should be one component of a
comprehensive risk-assessment approach [10].

Conclusions

This case report identified clinical gaps in the care and man-
agement of a patient with UPH. Based on our patient experi-
ence, clinicians should counsel patients on the risk of frequent
exacerbations. Optimal medical management is crucial, and
surgical resection should be offered for those with frequent
complications. The role of surgical intervention should be
clearly defined in universal guidelines, which requires further
research.
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Learning points

UPH is a rare congenital disorder with a high infant mortality
rate. Thus, adult survivors are rare and suffer from a lifetime
of frequent pulmonary infections. Surgical resection is recom-
mended in patients with severe symptoms.
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