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Abstract: Background Fetal pulmonary hypoplasia (FPH) is a rare condition associated with underdeveloped lungs, often leading
to neonatal respiratory complications. While typically linked to poor outcomes, some cases show potential for lung regeneration in
utero. This case report describes a primiparous woman whose fetus exhibited right-sided pulmonary hypoplasia, which resolved by
the third trimester. Presentation A 28-year-old woman was diagnosed with right-sided pulmonary hypoplasia at 20 weeks of
gestation. Follow-up ultrasound at 24 confirmed the hypoplasia, but by 34 weeks, the right lung had fully developed. The pregnancy
progressed without complications, and the neonate was born at 39 weeks without respiratory distress. A postnatal chest X-ray showed
no abnormalities. Management Regular ultrasound monitoring was conducted throughout the pregnancy. As there were no
additional complications, the pregnancy was managed conservatively with no interventions. Postnatal observation confirmed the
neonate’s healthy respiratory function, with no need for intensive care. Conclusion This case demonstrates the rare resolution of
right-sided fetal pulmonary hypoplasia, suggesting the possibility of fetal lung regeneration. It underscores the importance of close
prenatal monitoring and highlights the potential for positive outcomes despite initial concerns. Further studies are needed to

understand the mechanisms of fetal lung regeneration.
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1. INTRODUCTION

Fetal pulmonary hypoplasia (FPH) is a condition
characterized by underdevelopment of the fetal lungs, often
resulting from genetic, environmental, or mechanical factors
that disrupt normal lung growth in utero.

This condition can be complicated by pleural effusion, where
fluid accumulates in the pleural space, further impeding lung
development.

FPH is frequently associated with conditions such as
oligohydramnios, congenital diaphragmatic hernia, and
chromosomal abnormalities.

Diagnosis is typically made via ultrasound, and occasionally
MRI, and is often linked to poor neonatal outcomes,
including respiratory distress syndrome, which may require
immediate postnatal interventions.

This article discusses a rare case in which a primiparous
woman with no significant medical history was diagnosed
with right-sided pulmonary hypoplasia and pleural effusion,
where fluid accumulation affected the remaining lung tissue.
Remarkably, by the third trimester, the fetal condition
resolved completely, and the neonate was born without any
respiratory complications.

This rare outcome offers a valuable opportunity to explore the
potential mechanisms of fetal lung regeneration and the role
of pleural effusion in fetal lung development. [1]

2. CLINICAL CASE

A 28-year-old primiparous woman presented at 18 weeks of
gestation for routine prenatal care. Her medical history was
unremarkable, with no significant comorbidities or previous
obstetric complications. There were no known risk factors for
fetal lung abnormalities, and the pregnancy appeared to be
progressing normally at the time of the first ultrasound.

2.1 Initial Findings and Diagnosis:

At 20 weeks, ultrasound imaging revealed right-sided
pulmonary hypoplasia, characterized by a smaller right lung
compared to the left (Fig 1).

Additionally, there was significant pleural effusion on the
affected side, with fluid accumulating in the pleural cavity,
further compressing the right lung and limiting its growth
(Fig 1).

No other structural abnormalities, including cardiovascular
anomalies (Fig 2), were noted in the fetus, and amniotic fluid
levels were within the normal range.

The cause of the pulmonary hypoplasia could not be
attributed to any identifiable genetic or structural
abnormalities, and there was no indication of
oligohydramnios or other factors that might have contributed
to the condition.

Given the presence of both hypoplasia and pleural effusion,
the fetal prognosis was initially uncertain, with concerns
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about the potential for severe respiratory distress and the need
for neonatal intensive care.

The patient was counseled about the possible outcomes,
including the likelihood of preterm birth and respiratory
complications at birth.

Figl: Ultrasound image showing pulmonary hemifield
hypoplasia, with significant pleural effusion.

Fig2 :Ultrasound image showing no cardiovascular
abnormalities.

2.2 Follow-up ultrasounds:

Follow-up ultrasounds were performed at 22 and 24 weeks of
gestation to monitor the progression of the fetal condition.
During these visits, the hypoplasia remained stable, with the
right lung continuing to appear smaller than the left, and the
pleural effusion persisted but did not worsen.

Importantly, no signs of fetal distress were observed, and the
pregnancy was otherwise uncomplicated.

The pleural effusion appeared to remain stable without further
fluid accumulation, suggesting that the situation was not
deteriorating.

By 34 weeks, a subsequent ultrasound revealed an
unexpected and dramatic improvement in the fetal lung
development. The right lung had regained normal size and
shape, with no remaining signs of hypoplasia (Fig 3). The
pleural effusion had resolved completely, and there were no
longer any abnormalities detected in the fetal chest. This
marked improvement was observed despite the earlier
concerns, leading to a reassessment of the pregnancy’s
prognosis.

Additionally, the ultrasound confirmed the absence of any
cardiovascular abnormalities, with normal heart structure and
function observed, further supporting the favorable
progression of the pregnancy. The fetal heart was found to be
structurally intact, with no signs of congenital heart defects
(Fig 4), and normal blood flow was observed through the
major vessels, providing further reassurance for a positive
neonatal outcome.
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Fig3: Ultrasound image demonstrating the restoration of
the right lung to normal size and morphology.
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Fig4: Ultrasound image showing no cardiovascular
abnormalities.

2.3 Delivery and neonatal outcomes:

Following a neonatology consultation and confirmation of
available neonatal unit space, vaginal delivery was
authorized at the onset of labor.

At 39 weeks, the patient delivered a healthy neonate via
vaginal delivery.

The neonate was born without any signs of respiratory
distress and required no immediate intervention.

A chest X-ray taken shortly after birth showed no pulmonary
abnormalities, confirming the absence of any residual effects
from the prior pulmonary hypoplasia or pleural effusion (Fig
5).

The neonate's postnatal course was uneventful, with no need
for intensive care or respiratory support.

He was discharged in good health at 48 hours of life and has
continued to thrive in the subsequent months, with no further
respiratory concerns.

Fig5: Radiographic image showing a chest X-ray at birth
with no abnormalities.

2.4 Postnatal monitoring:

The neonate’s clinical course was marked by normal
development and no respiratory issues.

Regular follow-up visits confirmed that the baby was meeting
typical developmental milestones.

3. DISCUSSION
3.1 Diagnosis and pathophysiology:

Fetal pulmonary hypoplasia is defined by underdevelopment
of the lungs, which can result from a variety of intrauterine
conditions, including  oligohydramnios,  congenital
diaphragmatic hernia, and chromosomal abnormalities.

Pleural effusion, or fluid accumulation in the pleural space,
complicates the development of the affected lung and can
significantly impair its growth. In this case, the prenatal
diagnosis of right-sided pulmonary hypoplasia and pleural
effusion was confirmed via ultrasound imaging. [2]

The pleural effusion likely contributed to the restriction of
lung tissue development, but no underlying genetic or
structural anomalies were identified.

The development of the fetal lungs primarily occurs during
the second and third trimesters. The right lung typically
develops more than the left, but conditions like reduced
amniotic fluid, maternal health, or placental insufficiency can
adversely affect this growth.

In this case, the progressive resolution of the hypoplasia and
pleural effusion by the third trimester suggests that the fetal
lungs have the ability to regenerate and adapt under favorable
conditions.

This phenomenon points to the potential for compensation
through enhanced fetal growth and repair mechanisms. [2]

3.2 Fetal lung regeneration: Possible mechanisms:

The complete recovery of the right lung by the third trimester
is a remarkable occurrence.

While pulmonary hypoplasia is often thought to be
irreversible, emerging evidence indicates that under certain
conditions, fetal lungs may regenerate.

In this case, several factors may have contributed to the
observed lung regeneration:

o Increased fetal lung fluid production: In the third
trimester, increased lung fluid production may
stimulate lung growth, potentially promoting
regeneration of damaged lung tissue.

e Optimal placental function: Adequate blood flow
through the placenta and efficient nutrient exchange
may have provided the necessary environment for
fetal lung development and repair.

e Absence of maternal comorbidities: The absence
of maternal diseases or infections likely provided an
optimal in utero environment for fetal development,
allowing the lungs to regenerate and the pleural
effusion to resolve.
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Despite the presence of pleural effusion early in the
pregnancy, the fetal lung's ability to recover demonstrates the
resilience of fetal development and the potential for lung
tissue regeneration in response to adverse conditions. [2,3]

3.3 Regenerative therapies in fetal pulmonary hypoplasia:

Recent advancements in regenerative medicine have opened
new possibilities for the treatment of fetal pulmonary
hypoplasia.

Emerging therapies, such as stem cell-based treatments and
the use of extracellular vesicles derived from amniotic fluid
stem cells, have shown promise in promoting lung
regeneration and repair.

Studies suggest that stem cells can facilitate tissue repair and
enhance lung development in cases where fetal lung growth
is compromised. [3]

Additionally, the use of exosomes or extracellular vesicles
derived from stem cells has gained attention for their
potential to stimulate lung regeneration by delivering
bioactive molecules that promote cellular repair and
regeneration.

While these therapies remain experimental, they offer a
potential avenue for addressing pulmonary deficiencies in
utero.

The development of such regenerative therapies could
significantly alter the management of pulmonary hypoplasia
and improve outcomes for affected neonates, reducing the
need for invasive interventions and long-term respiratory
support. [3,4]

5. CONCLUSION

This case report highlights the unexpected resolution of right-
sided pulmonary hypoplasia with pleural effusion,
demonstrating the regenerative potential of fetal lungs.

The complete recovery of lung tissue by the third trimester and
the birth of a healthy neonate without respiratory distress
challenge typical outcomes for pulmonary hypoplasia.

This case emphasizes the importance of regular prenatal
monitoring and suggests that favorable outcomes are possible
even with initial concerns.

Further research is needed to better understand fetal lung
regeneration and improve management strategies for
pregnancies with pulmonary anomalies.

Exploring regenerative therapies, such as stem cell-based
treatments, may provide promising solutions for the
management of fetal pulmonary hypoplasia and improve
neonatal outcomes in the future.
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