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CASE SUMMARY 
A 3-year-old with a history of imper-

forate anus and a one-day history of 
congestion, oxygen desaturations, and 
intermittent tachypnea presented with 
pulmonary hypertension and interstitial 
lung disease. Physical exam was non-
specific with tachypnea, mild subcostal 
retractions, and clear lungs bilaterally. 

IMAGING FINDINGS 
Chest CT revealed diffuse ground-

glass pulmonary opacities with periph-
eral upper lung sparing (Figure 1). An 
echocardiogram revealed moderate 
dilation of the main pulmonary artery, 
moderate dilation of the right ventricle, 
and an elevated right ventricular pres-
sure; however, the left ventricle was 
normal in size. 

DIAGNOSIS
Alveolar capillary dysplasia with mis-

alignment of pulmonary veins (ACD/
MPV). Differential diagnosis includes 
idiopathic persistent pulmonary hyper-
tension and congenital cardiopulmonary 
disease with pulmonary hypertension.

DISCUSSION
Alveolar capillary dysplasia with 

misalignment of pulmonary veins is a 
rare, congenital disease with fewer than 
200 cases reported.1 MacMahon first 
described the condition in the literature 
in 1948, reporting three infants, born 

full-term, who developed respiratory 
distress and cyanosis. Autopsy revealed 
stromal dysplasia and decreased alveolar 
air space.2 Since then, reports of ACD/
MPV have increased with improved 
characterization of clinical features and 
pathology, but the pathogenesis and 
genetics of the disease remain unclear.

Patients with ACD/MPV typically 
develop respiratory distress, severe 
pulmonary hypertension, and cyano-
sis in the first 24-48 hours of life, with 
high probability of mortality in the first 
month.3 However, there have been a 
few reported cases of infants presenting 
with ACD/MPV beyond the neonatal 
period, with more suspected being unre-
ported, owing to the need for biopsy or 
autopsy for diagnosis.4 

In this case, lung biopsy revealed 
patchy features of lobular underdevelop-
ment, concentric medial muscular hyper-
trophy, areas of deficient capillaries 
and poor apposition, as well as areas of 
near-normal capillary profiles, abnormal 
artery/vein pairing, extension of mural 
smooth muscle into distal acinar vessels, 
and dilation of the lymphatic vessels. 

Patients with delayed ACD/MPV 
tend to present with mild or absent 
tachypnea at birth but may remain 
asymptomatic for months or years. One 
report suggests that viral infections may 
trigger a pulmonary hypertensive crisis 
in delayed-onset patients, owing to the 
abnormal pulmonary vasculature. 

Systemic abnormalities may also be 
present with ACD/MPV. Concurrent 
gastrointestinal and urogenital abnor-
malities, including anal atresia and 
redundant colon, occur in 50-80% of 
ACD/MPV patients.1 Treatment is lim-
ited, with only transient or no response to 
nitric oxide, pulmonary vasodilators, or 
extracorporeal membrane oxygenation 
(ECMO); as in this case, lung transplant 
is the only effective form of treatment.4

Imaging, such as echocardiography, 
can be helpful for excluding differential 
diagnoses such as congenital heart disease 
that may explain pulmonary hyperten-
sion. Diffuse ground-glass attenuation on 
chest radiography in neonates and chest 
CT beyond the neonatal period are often 
seen in ACD/MPV, but imaging can also 
appear normal.1

Histological examination of a lung 
biopsy is the gold standard for diagnosing 
ACD/MPV. Common histological find-
ings include medial hypertrophy of pul-
monary arteries and muscularization of 
arterioles, decreased number of capillar-
ies, immature lobular development, and 
malposition of pulmonary veins adjacent 
to small pulmonary arteries.5 The con-
stellation of these histological findings is 
diagnostic for ACD/MPV.  Lymphangi-
ectasis has additionally been reported to 
be associated with ACD/MPV.7

Variations in histology may explain 
milder forms of ACD/MPV. One 
report correlates survivorship of ACD/
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MPV patients with increased capillary 
density and apposition to the alveolar 
epithelium.5 Ito has also noted a cor-
relation of patchy capillary reduction 
and abnormal alveolar air space, with 
delayed clinical presentation; his find-
ings are consistent with previous find-
ings in the literature. The presence of 
normal lung tissue bilaterally on imag-
ing is also associated with a milder 
phenotype.4

The genetics of ACD/MPV remain 
unclear, as 60% of affected patients 
have no known cause. However, in 40% 
of patients, mutations in the FOXF1 
gene or microdeletions of 16q24.1-con-
taining the FOX transcription gene clus-
ter- have been associated with ACD/
MPV. FOXF1 is expressed in muscle 
cells of the lung and has been impli-
cated with pulmonary vascular abnor-
malities in a murine model.1

Differential diagnosis includes idio-
pathic persistent pulmonary hyper-
tension, which can be excluded as it 
typically completely resolves with 

respiratory interventions, including 
ECMO or pulmonary vasodilators. 

CONCLUSION
ACD/MPV should be considered in 

patients who present with pulmonary 
hypertension with little improvement 
from respiratory interventions. While 
classically a neonatal disease, milder 
forms of the disease can present beyond 
the neonatal period. Histological exam-
ination of lung biopsy with the constel-
lation of features described above is 
considered diagnostic; imaging is use-
ful for supporting the diagnosis during 
work-up. Genetic testing may also be 
helpful for discerning heritable forms of 
the disease.
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 FIGURE 1. Axial (A,B) and coronal (C, D) chest CT scans in lung window show diffuse, patchy ground-glass opacity with relative sparing at 
the periphery and anterior superior aspect of both lungs. Minimal intralobular septal thickening is present. Soft-tissue windows highlight right 
ventricular hypertrophy (E, arrow) and pulmonary artery hypertension with enlargement of the main pulmonary artery (F, line) in relation to 
the ascending aorta (*). 
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