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ABSTRACT

OBJECTIVE: Ductus arteriosus aneurysm (DAA) is a rare fetal cardiac anomaly characterized by ab-
normal dilation of the ductus arteriosus. While many cases resolve spontaneously, DAA can be associ-
ated with complications such as thromboembolism, rupture, or persistent patent ductus arteriosus
(PDA). The increasing use of fetal echocardiography has improved early diagnosis, but the clinical sig-
nificance and outcomes of antenatally diagnosed DAA remain incompletely understood. This study aims
to analyze the prevalence, echocardiographic characteristics, and postnatal outcomes of antenatally di-
agnosed DAA, as well as evaluate the association between DAA size, maternal and neonatal factors,
and postnatal PDA persistence.

STUDY DESIGN: This retrospective observational study was conducted at a tertiary care perinatal cen-
ter in South India from 2011 to the present. All third-trimester fetuses diagnosed with DAA via ultrasound
were included. Data on maternal and neonatal characteristics, postnatal echocardiographic findings,
and perinatal outcomes were collected and analyzed. Statistical analysis was performed using SPSS
version 26, with significance set at p<0.05.

RESULTS: A total of 35 foetuses were diagnosed with DAA. The mean maternal age was 26.32 + 9.33
years, and the mean gestational age at delivery was 34.34 + 3.58 weeks. Spontaneous resolution of
DAA occurred in 62.85% of cases, while 17.14% had juxta-ductal coarctation with moderate PDA,
11.42% had DAA with an organized thrombus, and 8.57% had a large ductal aneurysm with a small
PDA. Larger DAA size was significantly associated with persistent PDA (p=0.009). Lower gestational
age was also a significant predictor of PDA persistence (p=0.03), whereas birth weight and maternal age
showed no significant associations.

CONCLUSION: The majority of antenatally diagnosed DAA cases resolve spontaneously, but larger
aneurysms and lower gestational age are associated with persistent PDA. These findings highlight the
importance of prenatal and postnatal echocardiographic surveillance for risk stratification and manage-
ment. A conservative yet vigilant approach is recommended to optimize neonatal outcomes.
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vancements in fetal echocardiography, allowing for early
identification and risk stratification of affected fetuses.

Although many cases of DAA resolve spontaneously with-
out clinical consequences, some instances may be associated
with significant complications, particularly when the aneurysm
persists or is accompanied by a patent ductus arteriosus (PDA)
postnatally. Several maternal and neonatal factors, including
gestational age at birth (7) and birth weight (8), may affect the
prognosis of DAA. Maternal health conditions may influence
the prognosis of DAA and the likelihood of spontaneous clo-
sure. Given the potential clinical implications, it is essential to
establish appropriate monitoring strategies to guide postnatal
management and optimize neonatal outcomes (9).

This study aims to analyze the prevalence, echocardio-
graphic characteristics, and postnatal outcomes of antenatally
diagnosed DAA cases. Additionally, we seek to determine the
association between DAA size, maternal and neonatal factors,
and postnatal persistence of PDA. By evaluating these factors,
our study provides insight into the natural history of DAA and
informs clinical decision-making regarding postnatal surveil-
lance and intervention strategies.

Material and Method

This retrospective observational study was conducted at a
tertiary care perinatal centre in South India from January 2011
to March 2024 after obtaining Institutional Ethical Committee
approval (EC Ref-No 50 2023, Dated:25-03-2024). The study
included all cases of antenatally diagnosed DAA confirmed by
fetal echocardiographic three-vessel tracheal view in the third
trimester, and all affected neonates were evaluated in detail
postnatally. Exclusion criteria are cases with incomplete med-
ical records and cases with misdiagnosed cardiac anomalies.

Primary outcome measures are live birth, as defined by the
International Classification of Diseases, 10th Revision (ICD-
10), referring to an infant who breathes or shows any signs of
life post-delivery, APGAR score at 1 and 5 minutes, and ges-

Table I: Maternal and neonatal characteristics
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tational age at delivery. Secondary outcomes are the preva-
lence of DAA in the study cohort, thrombus formation within
the DAA, associated cardiac and extra-cardiac abnormalities,
requirement for postnatal intervention, neonatal intensive care
unit (NICU) stay duration, and incidence of congestive car-
diac failure.

Data were analyzed using SPSS software (version 26, IBM
Corp., Armonk, NY, USA). Descriptive statistics were applied
for demographic and clinical variables. A post-hoc precision
analysis was conducted to assess the relationship between
DAA size and clinical outcomes. Continuous variables were
expressed as mean + standard deviation (SD), and categorical
variables were presented as frequencies and percentages.
Statistical significance was determined at a p-value < 0.05.

This study was conducted in accordance with the princi-
ples of the Declaration of Helsinki. Owing to its retrospective
design and use of anonymized patient data without direct pa-
tient contact, the requirement for written informed consent
was waived by the institutional ethics committee.

Results

During the study period from January 2011 to December
2024,, a total of 2,300 third-trimester fetal echocardiography
scans were performed, of which 35 fetuses were diagnosed
with DAA, giving an incidence of approximately 1.5% in this
cohort.

The mean maternal age was 26.32 + 9.33 years, and the
mean gestational age at delivery was 34.34 + 3.58 weeks. The
most common mode of delivery was emergency lower seg-
ment caesarean section (LSCS) (45.71%), followed by spon-
taneous vaginal delivery (25.71%), assisted vaginal delivery
with vacuum (17.14%), elective LSCS (8.57%), and induced
labor (2.86%). The mean birth weight was 2,909.82 + 448.36
grams. Male neonates comprised 60.0% of the cohort. Based
on birth weight percentiles, 28.57% were small for gestational
age (SGA), 33.33% appropriate for gestational age (AGA),
and 21.40% large for gestational age (LGA) (Table I).

Variable

Mean * SD / Frequency (n) Percentage (%)

Maternal age (years)

Gestational age (weeks)

Mode of delivery

Emergency lower segment cesarean section (LSCS)
Spontaneous vaginal delivery
Assisted vaginal delivery (Vacuum)
Elective C-Section

Induced labor

Birth weight (grams)

Male neonates

Female neonates

Small for gestational age (SGA)
Appropriate for gestational age (AGA)
Large for gestational age (LGA)

26.32 £9.33 —
34.34 £ 3.58 —

16 45.711%
9 25.71%
6 17.14%
3 8.57%
1 2.86%
2909.82 + 448.36 —

21 60.00%
14 40.00%
12 28.57%
14 33.33%
9 21.40%

Mean * standard deviation (SD) for continuous variables and frequency (n) with percentage (%) for categorical variables
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Postnatal echocardiographic follow-up demonstrated nor-
mal resolution of DAA in 62.85% of neonates. Other findings
included DAA with organized thrombus and small PDA in
11.42%, moderate PDA in 17.14%, and large ductal aneurysm
with small PDA in 8.57% (Table II). Other associated cardiac
malformations detected were right aortic arch, bicuspid aortic
valve with ASD, and juxta-ductal coarctation.

Analysis of aneurysm size revealed a statistically signifi-
cant association between larger DAA size and persistence of
PDA (mean difference 2.25 mm, p=0.009). Cases with normal
resolution had a mean size difference of 1.67 mm (p=0.03),
while spontaneous closure was not significantly associated
with aneurysm size (p=0.47) (Table III).

Gestational age was also significantly correlated with PDA
persistence (p=0.03), with lower gestational age linked to on-
going ductal patency. Birth weight and maternal age were not
significantly associated with PDA outcomes (p>0.05) (Table
IV). Interestingly, diabetes mellitus was observed in 8 moth-
ers, supporting the notion that maternal metabolic disorders
may influence ductal remodelling and predispose fetuses to
DAA.

Discussion

DAA is increasingly detected in prenatal imaging, yet its
true incidence remains underestimated. In this study, a total of

Table II: Postnatal echocardiographic findings
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2,300 third-trimester fetal echocardiography scans were per-
formed, of which 35 fetuses were diagnosed with DAA, giv-
ing an incidence of approximately 1.5% in this cohort, align-
ing with prior retrospective reports (5). They noted a 1.5% in-
cidence of a “ductal bump” in newborns with respiratory dis-
tress, reinforcing the idea that many cases resolve sponta-
neously before postnatal imaging confirms them. The preva-
lence of DAA was notable in the study population, with a sig-
nificant proportion of cases resolving spontaneously. The high
spontaneous resolution rate (62.85%) aligns with previous
findings that suggest the majority of DA As regress without in-
tervention (1). However, cases with associated thrombus for-
mation or large aneurysmal dilation required close monitoring
due to the risk of complications such as thromboembolism or
persistent PDA.

The three-vessel trachea (3VT) view remains the gold
standard for prenatal DAA diagnosis (10). In our cohort, 2D
echocardiography and color Doppler effectively delineated
aneurysmal dilation. Studies confirmed that fetal echocardio-
graphy is highly reliable in DAA detection (11), although in
cases of large aneurysms with suspected thrombi, MRI or fetal
CT angiography may be warranted (12).

Our findings show that 62.85% of DAA cases exhibited
spontaneous resolution by the time of postnatal follow-up
(1,13). However, a subset of cases had associated cardiac

Diagnosis

Frequency (n) Percentage (%)

DAA with organized thrombus and small PDA

Normal Resolution of DAA

Juxta-ductal coarctation with moderate PDA

Large ductal aneurysm with small PDA (1-Right aortic arch)

4 11.42%
22 62.85%
6 17.14%
3 8.57%

DAA: Ductus arteriosus aneurysm; PDA: Patent ductus arteriosus. Percentages are calculated based on the total study cohort (n = 35)

Table lll: Association between DAA size and postnatal outcomes

Postnatal Outcome Mean Difference (mm) Standard Error p 95% ClI

Normal Resolution of DAA 1.67 0.60 0.03 0.09 - 3.25
Spontaneous Closure DA 0.57 0.48 0.47 0.67 - 1.82
Persisting PDA 2.25 0.48 0.009 0.57 -3.92

DA: Ductus Arteriosus; DAA: Ductus arteriosus aneurysm; PDA: Patent ductus arteriosus; Cl: Confidence interval. Mean difference indicates the dif-
ference in DAA size between the specified outcome group and the overall mean. Statistically significant p-values (< 0.05) are shown in bold.

Table IV: Correlation between maternal and neonatal factors with PDA outcome

Variable Normal Outcome P Spontaneous Closure o) Persisting PDA p

(Mean * SE) (Mean * SE) (Mean * SE)
Gestational Age (weeks) 1.26 £ 1.46 0.66 3.04 +1.34 0.39 1.77 £ 1.51 0.03*
Birth Weight (grams) 259.34 + 188.94 0.36 61.09 + 173.97 0.24 320.44 + 195.00 0.93
Maternal Age (years) 0.38 +4.01 0.92 3.83 + 3.69 0.26 421 +4.14

PDA: Patent ductus arteriosus; SE: Standard error. Variables were compared between each outcome group and the overall cohort. A p-value < 0.05

was considered statistically significant.
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anomalies, necessitating closer monitoring for Juxta-ductal
coarctation with moderate PDA and bidirectional shunt
(17.14%), large ductal aneurysm with small PDA (8.57%),
and DAA with organized thrombus (11.42%) (14).

These findings align with previous studies that described
thrombus formation between postnatal days 3—10, followed by
spontaneous resolution within one month (3,5).

Larger DAA sizes were significantly associated with per-
sistent PDA, supporting the hypothesis that aneurysmal dila-
tion may impede normal ductal closure mechanisms. This
finding underscores the importance of prenatal and postnatal
echocardiographic surveillance in cases of larger DAAs to an-
ticipate and manage potential complications (15).

The findings of this study are consistent with prior re-
search that indicates a high rate of spontaneous resolution in
antenatally diagnosed DAAs. Previous studies have reported
spontaneous resolution rates ranging from 60% to 70%, which
aligns closely with our observed rate of 62.85%. Studies have
also highlighted that smaller DAAs tend to resolve without in-
tervention, whereas larger DA As, particularly those exceeding
2 mm in diameter, may have a higher likelihood of persisting
PDA or associated complications (1).

Additionally, our study corroborates earlier reports that
preterm neonates are at a greater risk for persistent PDA,
likely due to immature vascular smooth muscle function. In a
study, gestational age was identified as a critical determinant
of ductal closure, supporting our findings (7).

Unlike some previous studies that have suggested an asso-
ciation between birth weight and PDA persistence, our find-
ings did not reveal a statistically significant correlation (16).
This discrepancy may be attributed to differences in sample
sizes and population characteristics.

Given the high rate of spontaneous resolution, a conserva-
tive approach with routine postnatal echocardiographic moni-
toring may be appropriate for most cases (17). However,
neonates with larger DAA sizes, associated cardiac anomalies,
or signs of thrombus formation should be closely observed
and managed accordingly.

In our cohort, short-term outcomes are favourable, with
most cases showing spontaneous resolution or successful clo-
sure of the ductus without major complications, and no ad-
verse events such as rupture were observed, although long-
term data are limited. Future research should focus on long-
term follow-up of affected neonates to assess potential late-
onset cardiovascular complications.

Strengths and Limitations: Our findings reinforce the need
for routine third-trimester fetal cardiac screening to improve
carly DAA detection and risk stratification. Further prospec-
tive studies are needed to define long-term neurodevelopmen-

168

tal outcomes in neonates with antenatally detected DAA.
Explore molecular pathways contributing to elastin dysregula-
tion in DAA formation. Optimize management algorithms,
balancing watchful waiting vs. early surgical intervention in
large or thrombotic aneurysms.

Limitations: The retrospective design and modest sample
size limit statistical power. The single tertiary-centre setting
may affect generalizability due to potential referral bias. The
absence of long-term follow-up data prevents assessment of
potential late-onset complications.

Conclusion

This study highlights the significant proportion of DAA cases
that resolve spontaneously, reinforcing the necessity for care-
ful prenatal and postnatal monitoring rather than immediate
intervention. Larger DAA sizes and lower gestational age at
birth were associated with a higher likelihood of PDA persis-
tence, emphasizing the need for targeted follow-up in these
cases. While birth weight and maternal age did not exhibit
strong correlations with PDA outcomes, further research is
needed to clarify their potential roles. Overall, a conservative
yet vigilant management approach is recommended, with em-
phasis on echocardiographic surveillance to guide clinical de-
cision-making and optimize neonatal outcomes.
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