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Varicose Bronchiectasis and Bronchopulmonary Dysplasia
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As a result of improved therapies and technology, including the use of surfactant replacement, the
features of bronchopulmonary dysplasia (BPD) have changed, and a “new BPD” is emerging that
is substantially different from the classical form of the disease. As the pathogenesis of BPD is
evolving, so are other features of the disorder, including radiologic features. We describe varicose
bronchiectasis with a bulbous appearance in a 6-year-old child with a complicated course including
BPD during the neonatal period. Key words: varicose, bronchiectasis, bronchopulmonary dysplasia,
chronic lung disease of infancy. [Respir Care 2009;54(11):1493–1495. © 2009 Daedalus Enterprises]

Introduction

Bronchopulmonary dysplasia (BPD) is the term used
when an infant requires supplemental oxygen for at least
28 postnatal days1 or at 36 weeks postmenstrual age.2 In
2001 the National Institute of Child Health and Human
Development (NICHD) workshop developed diagnostic
criteria for BPD, which addressed gestational age and dis-
ease severity.3 A study from the NICHD Neonatal Re-
search Network demonstrated that the NICHD criteria ac-
curately predicted pulmonary and neurodevelopmental
outcomes in preterm infants � 32 weeks gestation, with
severity defined by the NICHD: mild BPD is the need for
oxygen for � 28 days but not at 36 weeks postmenstrual
age or discharge; moderate BPD is the need for oxygen for
� 28 days plus treatment with � 30% oxygen at 36 weeks

postmenstrual age; and severe BPD is the need for oxygen
for � 28 days plus � 30% oxygen and/or positive pressure
at 36 weeks postmenstrual age.4

The typical support needed by these patients includes
mechanical ventilation or noninvasive ventilation, oxygen,
nutrition, and fluid balance. Medical therapy often includes
bronchodilators, inhaled and systemic corticosteroids, and
diuretics. Comorbidities of BPD can include pneumonia
and other infections, as well as pulmonary hypertension,
so optimal treatment is needed for any coexisting condi-
tion. Despite important obstetric and neonatal advance-
ments in treatment and technology, BPD remains a factor
in premature infants, especially those born with very low
birth weight, as defined by � 1,500 g.5 With therapeutic
improvements the characteristics of BPD are changing and,
thus, the term “new BPD” is now being used. The more
“classic BPD” was described in infants with severe respi-
ratory distress syndrome who received aggressive mechan-
ical ventilation with high positive airway pressure and
inspired oxygen concentration. The new BPD, as it is
termed, is seen in smaller preterm infants who have re-
ceived antenatal steroids and postnatal surfactant therapy.
The classical BPD clinical picture that resulted from tissue
damage and scarring is becoming less common, and new
BPD is emerging and is characterized by large, irregularly
formed sacculi and alveoli, with septation only just begin-
ning, and poor vascularization. As the pathophysiology
and treatment of BPD is evolving, radiographic features of
the disease are also changing.

The involvement of genetic variations or polymorphisms
in the pathogenesis of BPD will be recognized in the fu-
ture. The genetic predispositions for the development of
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BPD have been identified in regards to antioxidant de-
fenses, including less efficient isoforms of glutathione-S-
transferase-P1 and surfactant proteins, including both SP-B
intron 4 variant allele 5 and SP-A 6A6 polymorphism.2,6-9

The medical literature in relation to genetic polymorphisms
and their role in BPD is quickly expanding. Due to the
interference from genetic and environment factors, an as-
sociation study of polymorphism is better examined with
case-control studies, to avoid the confounding factors due
to the multifactorial etiology of BPD.

Case Report

A 6-year-old male child who was a former 26-week
premature infant with BPD presented for evaluation of
worsening dyspnea related to physical activity. There were
no symptoms of chronic cough, sputum production, he-
moptysis, or wheezing. His medical history included a
3-month hospitalization in the neonatal intensive care unit,
with the need for pressure-limited mechanical ventilation
for 38 days, and then supplemental oxygen until 6 months
of age. A patent ductus arteriosus was closed surgically
after medical treatment with indomethacin was unsuccess-
ful. Neither tracheal stenosis nor tracheomalacia was di-
agnosed during his neonatal course. His remaining course
was unremarkable except for the clinical diagnosis of vi-
ral-induced asthma at 2 years of age. His asthma symp-
toms were well controlled, with no previous need for sys-
temic corticosteroids. There was no history of pneumonia,
tuberculosis, nontuberculous mycobacteria, Aspergillus fu-
migatus, measles, pertussis, respiratory syncytial virus, or
adenovirus infection. His medications included monte-
lukast 4-mg chewable tablet orally once daily and 2 aero-
sols via nebulization: budesonide 0.5 mg twice daily and
albuterol as needed. His only need for antibiotics after
discharge from the neonatal intensive care unit was at 9
and 11 months of age, for otitis media.

Previous chest radiographs that were not available re-
vealed chronic left-upper-lobe changes, as reported by the
family. A high-resolution chest tomography (HRCT) of
the chest (Fig. 1) was obtained and found left-upper-lobe
varicose bronchiectasis. A clinical evaluation to rule out
other etiologies of bronchiectasis revealed normal immu-
noglobulin and alpha-1 antitrypsin levels, normal sweat
chloride test (3 mEq/L), normal respiratory ciliary func-
tion on nasal septal biopsy, and no evidence of gastro-
esophageal reflux or aspiration via barium swallow and
pH probe. His medications were continued, and airway
clearance with vibratory PEP (Acapella, Smiths Medical,
United Kingdom) with albuterol via nebulization twice
daily was started. His dyspnea had resolved at follow-up at
3 months, with normal spirometry measurements.

Discussion

This case illustrates focal varicose bronchiectasis in an
early school-age child with BPD.

The medical literature does not define bronchiectasis as
a complication of new or classical BPD in early childhood.
Li and colleagues reviewed 2 tertiary pediatric respiratory
units to assess the etiology of non-cystic-fibrosis bronchi-
ectasis as determined by HRCT imaging.10 A total of 136
patients were identified (65 males, median age 12.1 y, age
range 3.1–18.1 y) with immunodeficiency, aspiration, and
primary ciliary dyskinesia accounting for 67% of the cases,
with no cases of BPD observed in the cohort.10 Table 1
lists the reported etiologies of bronchiectasis unrelated to
cystic fibrosis that can occur in children. Bronchiectasis
was not identified in a retrospective review of computed
tomography scans performed in 41 very-low-birth-weight
infants with BPD between the ages of 10.6 months and
20.2 months of age.11 In still yet another study, bronchi-
ectasis was not detected in 23 children with BPD in a
cohort 2 months to 13 years of age.12

Aukland et al evaluated a scoring system for HRCT
scan for radiographic findings in young people born at a
gestational age of � 28 weeks or with a birth weight
of � 1,000 g, within a defined region in western Norway,
from 1982 to 1985 (n � 40) or from 1991 to 1992 (n � 32).13

A total of 56 of the 72 children (78%) had a clinical
diagnosis of BPD in the neonatal period.13 A total of 63
(88%) of the subjects had abnormal lung findings, with the
most common being linear opacities (n � 52), triangular
opacities (n � 42), air trapping (n � 19), and mosaic
perfusion (n � 10), with right and left lungs being equally
affected.13 There were fewer abnormalities in the younger
age group who were born in 1991-1992.13 In this cohort,
HRCT in young people with history of preterm birth

Fig. 1. Computed tomography scan of the chest, demonstrating a
focal area of varicose bronchiectasis (black arrow) in the left upper
lobe.
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revealed abnormal radiographic findings in 81.3% of the
patients at age 10 years and 92.5% at age 18 years.13

In conclusion, non-cystic-fibrosis bronchiectasis is un-
common in children, and HRCT of the chest is needed to
accurately diagnose it. BPD is typically not associated
with bronchiectasis; however, this case demonstrates the
development of varicose bronchiectasis in a young child
with no other identifiable cause. We conclude that periodic
HCRT may be needed to determine the development of
bronchiectasis in patients with new BPD, especially if there
are persistent abnormalities on plain radiographs in the
setting of clinical deterioration.
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Table 1. Non-Cystic-Fibrosis Etiologies of Bronchiectasis in Children

Allergic bronchopulmonary aspergillosis
Alpha-1 antitrysin deficiency
Aspiration
Autoimmune diseases and idiopathic inflammatory disorders

Rheumatoid arthritis
Sjögren syndrome
Ankylosing spondylitis
Systematic lupus erythematosus
Relapsing polychondritis
Inflammatory bowel disease (ulcerative colitis and Crohn’s disease).
Sarcoidosis

Bronchial obstruction
Focal post-obstruction (eg, endobronchial tumors, broncholithiasis,

bronchial stenosis from infections, encroachment of hilar lymph
nodes, foreign-body aspiration)

Right-middle-lobe syndrome
Childhood respiratory infections

Bacterial infections, including Klebsiella species, Haemophilus
species, Pseudomonas species, Staphylococcus aureus, Mycoplasma
pneumoniae, Mycobacterium tuberculosis, and nontuberculous
mycobacteria

Viral infections, including adenovirus, influenza virus, herpes simplex
virus, measles virus, pertussis virus, and respiratory syncytial virus

Congenital anatomic defects and connective-tissue disorders
Bronchomalacia
Bronchial atresia with bronchocele
Bronchopulmonary sequestration
Congenital lobar emphysema
Pulmonary artery sling
Williams-Campbell syndrome
Mounier-Kuhn syndrome or tracheobronchomegaly
Swyer-James syndrome
Yellow-nail syndrome
Marfan syndrome

Idiopathic
Immunodeficiency states

Combined variable immunodeficiency
Undefined combined immunodeficiency
X-linked agammaglobulinemia
Panhypogammaglobulinemia
Primary immune defects
Secondary immune defects (post-chemotherapy)
Acquired immune deficiency syndrome (AIDS)
Hyperimmunoglobulin E (IgE) syndrome
Qualitative antibody deficiency
Immunoglobulin G deficiency
B-cell deficiency
Major histocompatibility complex (MHC) class-2 deficiency
Chronic mucocutaneous candidiasis
Chronic granulomatous disease
Wiskott-Aldrich syndrome
Mannose-binding protein deficiency

Lung inhalation injury or toxic gas exposure
Primary ciliary dyskinesia
Young syndrome
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