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Abstract
Pulmonary arteriovenous malformations (AVMs) are abnormal connections between the pulmonary arteries
and veins that can result in rapid-onset heart failure.

We present a case of a fetus with pulmonary AVMs diagnosed at 22 weeks gestation. Fetal echocardiography
showed cardiomegaly and dilated pulmonary arteries and veins reflecting the hemodynamic significance of
the shunt. Inverted flow through the ductus arteriosus was also present.

Fetal autopsy following medical termination of the pregnancy confirmed the morphological findings,
including displacement of arteries and veins in proximity to the pleural surface. The genetic study was
negative.

This report highlights the cardiovascular impact of a rare disorder. Inverted flow through the ductus
arteriosus may be another poor prognostic indicator, useful in parental counseling.
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Introduction
Pulmonary arteriovenous malformations (AVMs) are rare abnormal connections between the pulmonary
arteries and veins [1]. These malformations bypass the pulmonary capillaries, resulting in a right-to-left
shunt. Rarely, with larger lesions, pulmonary AVM can cause cyanosis in the newborn and high-output heart
failure in the early fetal period [2].

Reported mortality in cases with early presentation is high (30-40%), particularly when associated with the
Osler-Weber-Rendu syndrome [3]. Reported cases of this entity during the fetal period are rare [4-8].

This case report intends to highlight the morphological findings of pulmonary AVMs and their potential
impact on fetal hemodynamics.

Case Presentation
We report a case of a 35-year-old pregnant woman, referred at 22 weeks gestation due to cardiomegaly and
suspected vascular lung malformations. The parents were second-degree cousins and there was a familiar
history of a cerebral aneurysm (uncle) and recurrent epistaxis.

A fetal echocardiogram confirmed cardiomegaly (Figure 1A) and severe left pulmonary artery and veins
dilation (Figure 1B) secondary to a large AVM located in the lower left lung (Figure 1C). The hemodynamic
impact of the shunt was also evident by the presence of reversed flow through the ductus arteriosus (Figure
1D).
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FIGURE 1: Pulmonary arteriovenous malformations in fetal
echocardiogram.
Fetal echocardiogram significantly increased cardiothoracic circumference ratio and biventricular hypertrophy (A),
left to right shunting through the ductus arteriosus (B, arrow), enlarged left pulmonary vein (C, asterisk), and
vascular malformations in the juxtaposed left lung (C and D, arrows).

After counseling, the parents opted for the termination of the pregnancy. The autopsy showed left lower lobe
vascular congestion and dilated vessels (left pulmonary artery, left inferior vein, and intra-pulmonary
branches) and confirmed the cardiomegaly (Figure 2). The histologic study documented the existence of large
arteries and veins, with contoured walls and irregular thickness, in continuity with each other. These vessels
were also displaced in proximity to the pleural surface (Figure 3). These features were absent in the
contralateral lung.
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FIGURE 2: Pulmonary arteriovenous malformation fetal macroscopic
anatomopathological study.
Macroscopic image showing hypervascularized lower left lung (A) and cross-section of the left lung showing
enlarged subpleural vascular structures (B).
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FIGURE 3: Fetal arteriovenous malformation microscopic
anatomopathological study.
Microscopic features of the left lobe with large and contoured arteries (A, arrow) and veins (B, arrow) in proximity
to the pleural surface.

Fetal genetic testing through a next-generation sequencing panel with copy number variation analysis
aimed at vascular malformations failed to identify pathogenic variants.

Discussion
Primary pulmonary AVMs are a rare congenital defect, presenting more often in the lower lobes. The clinical
spectrum is varied and depends on lesion size, ranging from asymptomatic patients, presenting in adult life,
to more severe cases that may rarely present in the fetal period [3]. Even though they can occur sporadically,
up to 70% of cases are associated with Osler-Weber-Rendu syndrome [1].

Treatment options include catheterization and surgery. Percutaneous device embolization can be considered
for focal lesions. Besides the potential for acute complications, there is a significant recanalization risk.
Surgical options include ligation, lobectomy, or pneumectomy [3].

Large AVMs can have profound hemodynamic consequences, whose severity increases with the size and
complexity of the lesion. Right-to-left shunting results in rapid onset of cyanosis postnatally, and the
resulting shunt can lead to high-output heart failure caused by the shunting of blood through the AVM
whose medical management is challenging [8]. Prenatal left-to-right shunting through the patent ductus
arteriosus may be an indicator of the hemodynamical significance of the AVM during fetal life, showcasing a
volume and pressure overload to the left heart, as previously shown during the post-natal period [9].

Overall, high mortality has been reported in cases with prenatal diagnosis [8], possibly resulting from
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selection bias of more severe cases.

Akler et al. described a case diagnosed in a 16-week fetus, in which the parents opted for medical
termination of the pregnancy due to poor prognosis. The first reported survival of a second-trimester
diagnosis and posterior event-free survival was only described in 2013 [2]. As found in our case, the fetus
presented retrograde flow across the ductus arteriosus and severe cardiomegaly; however, it was successfully
managed with surgical removal of the fistula and pulmonary artery and left atria plasty.

Conclusions
In conclusion, the diagnosis of large AVMs can have profound hemodynamic consequences, leading to
challenges in medical management and high mortality rates, particularly in cases with prenatal diagnosis,
often associated with complex management and difficult-to-determine prognosis. Our case report suggests
that flow reversal through the ductus arteriosus could indicate a significant hemodynamic impact.

Our case report sheds light on the challenging clinical scenario of pulmonary AVMs, emphasizing their
potential severity and the impact on fetal outcomes. It is crucial to recognize the gravity of early and severe
presentations, where comprehensive counseling should be provided.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Joao Oliveira Dias, Paula Martins

Acquisition, analysis, or interpretation of data:  Joao Oliveira Dias, Ana Catarina Lai, Orlando Rodrigues,
Miguel Branco, Raquel Pina, António Pires

Drafting of the manuscript:  Joao Oliveira Dias

Critical review of the manuscript for important intellectual content:  Joao Oliveira Dias, Ana Catarina
Lai, Orlando Rodrigues, Paula Martins, Miguel Branco, Raquel Pina, António Pires

Supervision:  Paula Martins

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Gossage JR, Kanj G: Pulmonary arteriovenous malformations. A state of the art review . Am J Respir Crit

Care Med. 1998, 158:643-61. 10.1164/ajrccm.158.2.9711041
2. Hellmund A, Berg C, Bryan C, Schneider M, Hraška V, Gembruch U: Large fetal pulmonary arteriovenous

malformation detected at midtrimester scan with subsequent high cardiac output syndrome and favorable
postnatal outcome. Fetal Diagn Ther. 2014, 35:133-6. 10.1159/000353913

3. Lin Y, Hogan W, Stillwell K, Moore P, Peyvandi S, Amin E, Quezada E: Giant neonatal pulmonary
arteriovenous malformation: an imaging and management challenge. CASE (Phila). 2020, 4:526-30.
10.1016/j.case.2020.08.008

4. Heling KS, Tennstedt C, Göldner B, Bollmann R: Prenatal diagnosis of intrapulmonary arteriovenous
malformation: sonographic and pathomorphological findings. Ultrasound Obstet Gynecol. 2002, 19:514-7.
10.1046/j.1469-0705.2002.00702.x

5. Russell MW, Gomez C, Nugent C, Christiansen J: Large fetal pulmonary arteriovenous fistula: impact on
pulmonary development. Pediatr Cardiol. 2002, 23:454-7. 10.1007/s00246-002-0127-2

6. Kenny DP, Tsai-Goodman B, Martin RP, Tulloh RM: Antenatal diagnosis and postnatal treatment of
intrapulmonary arteriovenous malformation. Arch Dis Child Fetal Neonatal Ed. 2007, 92:F366.
10.1136/adc.2006.104315

7. Sinkovskaya E, Berkley E, Bogdan D, Sclater A, Abuhamad A: The role of echocardiography in prenatal
diagnosis of pulmonary arteriovenous malformation. Prenat Diagn. 2009, 29:634-6. 10.1002/pd.2261

8. Akler G, Tamir A, Malinger G, Yagel S: Prenatal diagnosis of a pulmonary arteriovenous malformation .
Ultrasound Obstet Gynecol. 2012, 39:235-7. 10.1002/uog.9032

2024 Oliveira Dias et al. Cureus 16(1): e52549. DOI 10.7759/cureus.52549 5 of 6

javascript:void(0)
https://dx.doi.org/10.1164/ajrccm.158.2.9711041?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1164/ajrccm.158.2.9711041?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000353913?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000353913?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.case.2020.08.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.case.2020.08.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1046/j.1469-0705.2002.00702.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1046/j.1469-0705.2002.00702.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00246-002-0127-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00246-002-0127-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/adc.2006.104315?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/adc.2006.104315?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/pd.2261?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/pd.2261?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/uog.9032?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/uog.9032?utm_medium=email&utm_source=transaction


9. Giordano M, Santoro G, Palladino MT, Russo MG: Arterial duct and pulmonary arteriovenous malformations:
a shunt masking a shunt. Ann Pediatr Cardiol. 2018, 11:89-91. 10.4103/apc.APC_39_17

2024 Oliveira Dias et al. Cureus 16(1): e52549. DOI 10.7759/cureus.52549 6 of 6

https://dx.doi.org/10.4103/apc.APC_39_17?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/apc.APC_39_17?utm_medium=email&utm_source=transaction

	Massive Pulmonary Arteriovenous Malformation as a Cause of Fetal Heart Failure
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Pulmonary arteriovenous malformations in fetal echocardiogram.
	FIGURE 2: Pulmonary arteriovenous malformation fetal macroscopic anatomopathological study.
	FIGURE 3: Fetal arteriovenous malformation microscopic anatomopathological study.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


