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Introduction: Hydrops fetalis is a condition characterized by excessive fluid accumulation within the fetal extravascular compart
ments and body cavities. It is classified into two categories: immune hydrops fetalis (IHF) and non-immune hydrops fetalis (NIHF). 
The primary cause of NIHF is fetal cardiovascular abnormalities, often stemming from congenital heart disease. One of the significant 
contributors to congenital heart defects is prenatal alcohol exposure (PAE).
Case Illustration: A woman in her early 30s presented to the emergency department with the chief complaint of not feeling fetal 
movements for one day prior to admission. This was her fourth pregnancy, with no history of miscarriage or abortion. The patient 
reported a history of regular smoking (two packs per day) and frequent alcohol consumption. Her vital signs were unremarkable upon 
admission. The baby was delivered weighing 1755 grams and measuring 44 cm, with grade 2 maceration and no signs of life. Physical 
findings, including fluid accumulation in the chest and body, led to a pediatric diagnosis of hydrops fetalis.
Conclusion: The risk factor for hydrops fetalis in this case is likely associated with prenatal alcohol exposure, which may have 
disrupted fetal teratogenesis. Comprehensive prenatal examinations are essential for monitoring fetal health, identifying complications 
and congenital abnormalities, and assessing risk factors.
Keywords: hydrops fetalis, non-immune hydrops fetalis, prenatal alcohol exposure, congenital heart disease

Introduction
Hydrops Fetalis refers to a condition in which the fetus has excessive fluid accumulation within the fetal extra vascular 
compartments and body cavities; this is typically characterized by skin thickness greater than 5 mm (skin edema), 
placental enlargement, pericardial or pleural effusion, and ascites.1,2 Hydrops Fetalis is divided into 2 categories: immune 
hydrops fetalis (IHF) and non-immune hydrops fetalis (NIHF).3 NIHF specifically refers to cases not associated with 
maternal antibody reactions against fetal red blood cell antigens. The incidence of NIHF occurs in 1 out of 1700–3000 
pregnancies, with live birth rates of 1 in 4000 pregnancies.1,4 The majority of NIHF cases are related to intrauterine fetal 
death. The main causes of NIHF are fetal cardiovascular problems, idiopathic, and lymphatic dysplasia.2

The etiologies of NIHF are diverse, with the most common causes including fetal cardiovascular anomalies, 
idiopathic origins, and lymphatic dysplasia.5 Among fetal cardiovascular conditions, congenital heart disease (CHD) is 
a leading contributor. CHD is the most frequently occurring congenital anomaly globally, affecting approximately 4 to 12 
out of every 1000 live births.6–8 CHD is a major contributor to infant mortality. One of the risk factors linked to CHD is 
maternal alcohol consumption prior to pregnancy. More than 40% of adults worldwide consume alcohol, and over 50% 
of women of childbearing age consume alcohol at varying levels.9,10 Interestingly, 51% of pregnancies are unplanned, 
and pregnancy often becomes known only around weeks 5–6. Prenatal alcohol exposure (PAE) is believed to be a key 
factor influencing the teratogenic process in heart development, ultimately affecting the heart’s septum, valves, chambers, 
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arteries, and heart pathways.11,12 This case report aims to present a rare case of non-immune hydrops fetalis in a fetus 
from a mother with a history of heavy alcohol consumption, without any underlying hematologic disorders. This case 
emphasizes the need for improved prenatal counseling and awareness of modifiable risk factors that may contribute to 
fetal morbidity and mortality.

Case Illustration
A woman in her early 30s presented to the emergency department with the chief complaint of not feeling fetal movements 
for one day prior to admission. She estimated her pregnancy to be at six months but was unable to recall the date of her 
last menstrual period. This was her fourth pregnancy, with no history of miscarriage or abortion. The patient reported 
a history of smoking two packs of cigarettes daily and regular alcohol consumption. She reported consuming approxi
mately 620–1860 mL of alcohol daily (around 2–3 bottles per day) with an alcohol concentration of approximately 
14.7%, beginning at least three months prior to conception and continuing throughout the pregnancy. Based on the 
duration and volume of intake, this pattern meets the clinical criteria for chronic alcohol use. She denied any family 
history of blood disorders, infections, chromosomal abnormalities, or congenital anomalies, and she had no personal 
history of similar conditions. Her vital signs were within normal limits.

Physical examination revealed the absence of a fetal heart rate and uterine contractions. Laboratory results showed an 
elevated fibrinogen level (> 400 mg/dL), while other parameters were within normal ranges. Ultrasonography (USG) 
indicated a single intrauterine fetus with no signs of life, corresponding to a gestational age of 27 weeks (Figure 1). The 
estimated fetal weight is 1148 grams (35th percentile), with a negative fetal heart pulsation. Mild scalp edema is present, 
measuring 0.62×0.63×0.70 cm. Subcutaneous edema is present, measuring 0.61×0.60×0.62 cm. Based on these findings, 
fetal hydrops was suspected and pregnancy termination was initiated using misoprostol.

The baby was delivered four hours after the first dose of misoprostol. The newborn weighed 1755 grams and 
measured 44 cm in length, with grade 2 maceration and no signs of life. Examination revealed fluid accumulation in the 
chest and body, consistent with a diagnosis of fetal hydrops (Figure 2). The patient had not undergone an ultrasound 
examination earlier in the pregnancy, as her antenatal care was limited to visits with a midwife. The placenta was 
delivered intact and weighed 500 grams, which is larger than normal (Figure 3). The findings of placentomegaly and 
abnormalities in the placenta’s structure are significant in the context of Non-Immune Hydrops Fetalis (NIHF). These 
observations support the pathological process of fluid accumulation and placental dysfunction, which are hallmark 
features of NIHF. The enlarged placenta reflects underlying fetal cardiovascular compromise and systemic congestion, 
often associated with prenatal alcohol exposure and other contributing factors in this case.

Figure 1 Ultrasound examination results upon the patient’s arrival at the Emergency Department (ED), indicating fetal hydrops with fluid accumulation in the brain and 
abdomen. (A) Ultrasound image of the fetal head shown scalp edema (red arrow). (B) Ultrasound image of the fetal abdomen shown excess fluid within the abdomen. Red 
arrow shown the subcutaneous edema within the abdomen.
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Discussion
Prenatal alcohol exposure (PAE) has been associated with various adverse fetal outcomes, including congenital heart 
defects (CHD), which may contribute to the development of non-immune hydrops fetalis (NIHF).13 NIHF has an 
incidence of 1 in 1700–3000 pregnancies.4 This condition can affect maternal health by causing polyhydramnios, 
malpresentation, and premature birth. Meta-analyses conducted by Bellini et al categorized the causes of NIHF into 
14 categories, with the highest contributor being cardiovascular system abnormalities.2 Cardiovascular disorders leading 
to NIHF are divided into 4 categories: structural heart disease, cardiomyopathies, fetal arrhythmias, and vascular 
disorders.3 The presence of congenital heart disease can lead to both structural and vascular disturbances, hence 
congenital heart disease is often associated with NIHF occurrences.3 PAE is considered a key factor causing CHD.14 

Alcohol consumption has been widespread globally and has increased in usage across the world. According to the WHO, 
around 47.2 billion liters of pure alcohol were consumed in 2015.15

In this case, the patient presented with Intrauterine Fetal Demise (IUFD) without any prior ultrasound examination. 
Upon further questioning, the patient denied any history of blood disorders, multiple pregnancies, or other significant 
illnesses. However, she disclosed a history of alcohol consumption, typically consuming 2–3 bottles daily. The exact 
concentration and type of alcohol could not be determined, as the patient frequently changed brands. Most commonly, 
she consumed alcohol with an approximate concentration of 14.7%, in quantities ranging from 620 mL to 1860 mL 

Figure 2 Clinical presentation of a neonate diagnosed with Hydrops Fetalis.

Figure 3 (A) Maternal surface of the placenta, showing a coarse and vascularized appearance. (B) Fetal surface of the placenta, highlighting the translucent membrane and 
visible vasculature. (C) Close-up view of the umbilical cord, showing the blood vessels. (D) Measurement of the placenta’s weight, approximately 500 grams, indicating 
placentomegaly.
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per day. At delivery, the baby was born lifeless, exhibiting signs of skin edema, as shown in Figure 2. The Department of 
Pediatrics subsequently diagnosed the fetus with hydrops fetalis.

In normal non-pregnant women, the fibrinogen level ranges between 200–400 mg/dL. However, during pregnancy, 
fibrinogen levels can increase by up to 50%, and in the late trimester of pregnancy, fibrinogen levels can range between 
300–600 mg/dL. The increase in fibrinogen levels in this case is not a basis for the occurrence of hydrops fetalis.16,17

While PAE is a plausible contributing factor in this case, other potential etiologies such as intrauterine infection, 
chromosomal or genetic abnormalities, and fetal anemia must also be considered. The lack of a fetal autopsy and 
advanced genetic testing limits our ability to exclude these possibilities.18 This highlights the need for comprehensive 
diagnostic evaluation in future similar cases.

In certain instances of hydrops fetalis, placentomegaly and polyhydramnios may be observed, although they are not 
included in the diagnostic criteria.19 The placenta at full term pregnancy has a disc-like shape and is of a dark red color, 
weighing between 500 to 600 grams. The growth and development of the fetus during pregnancy heavily depend on the 
vascular supply from the uteroplacental. In cases of hydrops fetalis, the placenta’s size tends to be larger than the normal 
size called placentomegaly.20 The birth weight to placental weight ratio is often used as an indicator of placental 
efficiency. In several cohort studies, birth weight has been found to be 5–7 times greater than placental weight during 
pregnancy.21–23 In this case, the birth weight is 1700 grams while the placental weight is 500 grams. This demonstrates 
a larger placental size compared to its normal size.

The patient does not have any risk factors that could lead to hydrops fetalis during pregnancy. The patient denies 
having a history of similar pregnancies, blood disorders, or infections. However, we cannot diagnose a CHD in the fetus 
either, as the patient did not undergo the necessary antenatal examinations as she should have. The only potential risk 
factor that could contribute to hydrops fetalis in this case is alcohol consumption prior to and during pregnancy. The 
mechanism of PEA lead to NIHF was described in Figure 4.

Figure 4 shown the diagram of causes in case of Prenatal Alcohol Exposure (PAE) contributes to the development of 
Non-Immune Hydrops Fetalis (NIHF) through a multifactorial mechanism that impacts fetal cardiovascular health and 
fluid balance. PAE induces hyperactivity of histone acetyltransferases (HATs), leading to epigenetic changes that disrupt 
normal gene expression. Additionally, PAE enhances ERK 1/2 phosphorylation and causes vitamin A deficiency, which 
are crucial for proper fetal development. It also reduces Wnt transcription activity mediated by internal calcium, impairs 
bone morphogenetic protein (BMP) signaling in cardiac chamber cells, and decreases the activity of Notch signaling 
pathways. These disruptions collectively interfere with the transcription of klf-2a, a critical factor in cardiac 
development.24–26

Figure 4 Mechanism by which Prenatal Alcohol Exposure (PAE) contributes to Non-Immune Hydrops Fetalis (NIHF). 
Abbreviations: NIHF, Non-immune hydrops Fetalis; HATs, Histone Acetyltransferases; ERK 1/2, Extracellular signal-Regulated Kinases 1 and 2; BMP, Bone Morphogenetic 
Protein; Klf-2a, Krüppel-like factor 2a.
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HATs play a crucial role in activation, transcription, cell cycle, and epigenetic regulation of mesenchymal stem cells 
into cardiomyocytes. Disruption in the balance of HATs can interfere with heart development by inducing H3K9 
hyperacetylation.24–26 Additionally, alcohol exposure increases the phosphorylation of extracellular signal-regulated 
kinase (ERK)1/2, inducing the overexpression of Gata4 and Mef2c in alcohol-cultured h9c2 cells to participate in 
CHD development.27–29 Genetic variations in Gata4 can lead to CHDs such as ASD, VSD, and TOF.29 Ethanol exposure 
can also induce Vitamin A deficiency, which can impact embryonic gene expression.30

The relationship between PEA and CHD can be illustrated through seven main theories: hyperactivity of histone 
acetyltransferases (HATs), increased extracellular signal-regulated kinase (ERK)1/2 phosphorylation, induction of 
Vitamin A deficiency, spatial-temporal control of Wnt signaling, hyperactivity of BMP in chamber cells, reduction of 
active Notch cells, and transcription of the Klf-2a factor.12 As a result, these abnormalities contribute to the development 
of congenital heart disease, including both structural heart defects and vascular disorders. Such cardiovascular abnorm
alities lead to cardiac failure, which increases central venous pressure and promotes the accumulation of interstitial 
fluid.31 The excessive buildup of fluid in the fetal body ultimately manifests as NIHF. This cascade underscores the 
complex interplay between prenatal environmental factors, such as alcohol exposure, and their detrimental impact on 
fetal health, emphasizing the importance of preventive care and early monitoring during pregnancy.

According to research by Parnell et al, structural brain abnormalities caused by ethanol exposure were found to vary 
depending on the stage of gestation. Exposure to ethanol during gestational days (GD) 7–11 led to a notable decrease in 
cerebellar volume and an increase in septal volume. In contrast, ethanol exposure during GD 12–16 was associated with 
a reduction in right hippocampal volume and enlarged pituitary glands. Furthermore, ethanol exposure during GD 12–16 
was linked to a high occurrence of edema or fetal hydrops.32

Apoptosis and disturbances in CNCC function are common causes of CHDs.33 Several studies have revealed that 
alcohol can affect the Wntβ-catenin signaling pathway, which functions in normal gene activation and cardiogenesis.34 

BMP signaling is necessary for heart specification, endocardial differentiation, chamber morphogenesis, heart looping, 
and OFT septation. Meanwhile, PEA can influence BMP activity from cardiomyocytes.35 Notch signaling is crucial in 
endocardium differentiation, epicardial cell interactions, cardiac looping, and OFT development during embryogenesis. 
Alcohol exposure, on the other hand, can reduce Notch cell activity.36 Klf2a plays an important role in valvulogenesis 
and heart chamber development, while PEA can affect Klf2a expression, potentially leading to CHDs, which often 
involve valve disturbances.37 CHD can cause impaired blood flow or blood flow obstruction, leading to increased 
pressure within capillaries and veins. This increased pressure can disrupt the balance between intravascular blood flow 
and interstitial fluid, ultimately contributing to the accumulation of fluid within fetal body cavities.

Ultimately, this case underscores the complex interplay between prenatal environmental factors, such as alcohol 
exposure, and fetal cardiovascular compromise. It highlights the importance of early prenatal screening, comprehensive 
maternal counseling, and thorough diagnostic workup to assess for possible infections, genetic anomalies, and hemato
logic conditions in cases of NIHF.

This case report has several strengths. It presents a rare and clinically relevant instance of non-immune hydrops 
fetalis (NIHF) potentially associated with prenatal alcohol exposure, contributing valuable insight into a less frequently 
reported etiology. The detailed maternal history, including lifestyle factors such as smoking and alcohol consumption, 
combined with clinical, ultrasonographic, and placental findings, provides a comprehensive view of the case. 
Furthermore, the discussion integrates current evidence on the molecular and epigenetic mechanisms through which 
alcohol may contribute to congenital heart disease and NIHF, adding scientific depth and relevance. However, the case 
also has notable limitations. The absence of early antenatal care and ultrasound examination limits the ability to 
confirm gestational age accurately and detect fetal anomalies earlier in the pregnancy. The patient’s inability to recall 
her last menstrual period further complicates pregnancy dating and assessment of fetal growth. Additionally, no fetal 
autopsy or genetic testing was performed, restricting definitive conclusions regarding the underlying cause of hydrops 
fetalis and the exclusion of chromosomal or structural abnormalities. Lastly, the history of alcohol consumption was 
based solely on patient self-reporting, without objective confirmation, which may affect the accuracy of exposure 
assessment.
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Conclusion
The development of hydrops fetalis in this case is suspected to be associated with maternal alcohol consumption prior to 
conception, which may have disrupted fetal development through teratogenic mechanisms. This case highlights the 
significant impact of maternal lifestyle choices, particularly alcohol and tobacco use, on fetal health. These factors may 
contribute to intrauterine growth restriction, placental insufficiency, and fetal hypoxia. Hydrops fetalis, characterized by 
fluid accumulation in multiple fetal compartments, can result from various underlying conditions such as fetal anemia, 
congenital infections, or chromosomal abnormalities. Comprehensive and routine prenatal assessments are essential for 
early detection of fetal abnormalities, monitoring growth parameters, and identifying risk factors that may affect 
pregnancy outcomes. The delayed maternal recognition of absent fetal movement emphasizes the importance of antenatal 
education to increase awareness of fetal well-being. In addition, further diagnostic evaluations including fetal autopsy 
and genetic analysis are recommended to determine the underlying cause of hydrops fetalis and to guide management and 
counseling in future pregnancies.

Informed Consent Patient Statement
No formal ethical clearance was required for the publication of this case. The authors confirm that written informed 
consent for publication of this case report and any accompanying images was obtained from the patient and her spouse. 
The patient was informed in detail about the case content and agreed to its publication. All personal identifiers have been 
removed to ensure patient anonymity.

Disclosure
The authors report no conflicts of interest in this work.
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