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ABSTRACT

Congenital acinar dysplasia is a lethal, developmental lung malformation resulting in neonatal respiratory insufficiency. This
entity is characterized by pulmonary hypoplasia and arrest in the pseudoglandular stage of development, resulting in the
absence of functional gas exchange. The etiology is unknown, but a relationship with the disruption of the TBX4-FGF10
pathway has been described. There are no definitive antenatal diagnostic tests. It is a diagnosis of exclusion from other
diffuse embryologic lung abnormalities with identical clinical presentations that are, however, histopathologically distinct.
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INTRODUCTION

Congenital acinar dysplasia (AcDys) is a rare
developmental abnormality of the lungs characterized
by diffuse, bilateral defects of the pulmonary acini.’
AcDys belongs to a group of unusual neonatal lung
disorders, along with congenital alveolar dysplasia
and capillary alveolar dysplasia with misalignment of
pulmonary veins. Histologically, the appearance of the
lung at term is similar to the 16-week pseudoglandular
phase with no or scarce alveolar spaces for gas
exchange. The etiology of AcDys is unknown; however,
a genetic component is proposed. AcDys is a diagnosis
of exclusion in cases presenting with pulmonary
hypoplasia. The prognosis is fatal with most babies
dying within hours or days of birth from refractory
respiratory insufficiency.?

CASE REPORT

The patient is a female newborn born at
39.5 weeks' gestation to a 33-year-old healthy woman.
The prenatal course was complicated with intrauterine
growth restriction. The mother was admitted to the
hospital due to late variable decelerations in the fetus’
heart rate. The newborn was delivered via induced
vaginal delivery. Respiratory failure was immediately
noted, and the newborn was placed on ventilation
without success requiring intubation. A left-sided
pneumothorax developed, and a chest tube was
placed. Despite all efforts, the newborn died shortly
after birth.

Autopsy findings

At autopsy, the right lung weighed 14 g, and the
left lung weighed 12 g (normal for gestational age,
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right: 21 g; left: 18 g).3 The lungs appeared hypoplastic
and firm (Figure 1).

Lung hypoplasia is defined as the ratio of lung
weight to body weight. The ratio is 0.012 for newborns
at 28 weeks' gestation or more and 0.015 for those
of lower gestational age.* In our case, taking into
consideration the baby’s weight of 2670 g (normal
for gestational age: 2501-2750 g)° the ratio is
0.01. Microscopic examination of the lungs showed
irregular tubules lined by pseudostratified to simple
columnar epithelium with rare alveolar sacs consistent
with the late pseudoglandular (pre-acinar) stage of
development, hyaline membranes, and abundant septal
fibrosis. The presence of immature cartilage formation
around bronchial-like structures with appropriate
accompanying vessels and normally-formed lymphatics
were noted (Figures 2 and 3).

These findings are consistent with the diagnosis of
congenital acinar dysplasia. Additional autopsy findings
were recent intraventricular hemorrhage and a small
chest circumference of 28.8 cm (normal for gestational
age: 33 £ 2.3 cm).> A pertinent negative finding was
that of no cardiac malformations.

DISCUSSION

The incidence of congenital acinar dysplasia is
unknown and underreported, as the only definitive
method of diagnosing AcDys is by autopsy. There are
no specific prenatal tests, including fetal karyotype and
imaging studies, which can help with the diagnosis. It has
a high prevalence among female newborns (9:1 ratio).

The etiology of AcDys is incompletely
understood, with recent studies advocating for a
disruption of the TBX4-FGF10 pathway. This genetic
interaction is crucial in lung organogenesis, allowing
necessary epithelial-stromal signaling for airway
branching.” In AcDys, there is a bilateral arrest
of lung development between 8 and 16 weeks’
gestation during the pseudoglandular phase. During
this phase, the bronchial tree develops up to the
terminal bronchioles. In normal embryogenesis,
this sequential branching leads to the formation of
surrounding stroma, which culminates in respiratory
units. If development stops at this phase, the lungs
will show irregular bronchiolar structures without
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Figure 2. Photomicrograph of the lung parenchyma
with striking septal fibrosis (H&E, 5X).
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Figure 3. Photomicrograph of the lung showing irregular
tubules lined by simple columnar epithelium with rare
alveolar sacs and hyaline membranes (H&E, 20X).

alveolar spaces. This results clinically in the failure to
sustain functional gas exchange.?
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The other two lethal developmental lung disorders,
congenital alveolar dysplasia and capillary alveolar
dysplasia with misalignment of pulmonary veins, show
arrest between 18- and 24-weeks' gestation during the
canalicular phase. Acini, which encompass the respiratory
bronchioles, alveolar ducts, and terminal sacs, and the
capillary network begin to develop during this phase.
The lining epithelium becomes progressively simple
cuboidal to, in areas, flattened, and the amount of
septal stroma begins to decrease.® In addition, congenital
alveolar dysplasia shows thickened septi without mature
collagen and very large capillaries; while capillary
alveolar dysplasia with misalignment of pulmonary veins
shows thickened septi without capillaries, thick-walled
pulmonary veins accompanying pulmonary arteries and
dilated lymphatics. Clinically, however, it is not possible
to differentiate these disorders from AcDys.2

CONCLUSION

Congenital acinar dysplasia is a malformation of the
lungs resulting in respiratory insufficiency incompatible with
life. It should be suspected in neonates with severe respiratory
distress who do not respond to supportive treatment with
mechanical ventilation and extracorporeal membrane
oxygenation (ECMO). There are no definitive diagnostic
tests which can be done prenatally. The recurrence risk is
unknown, and there are no evidence-based management
protocols for following pregnancies.?
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