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Molar pregnancy is the most common benign form of gestational trophoblastic disease
(GTD), but a subset progresses to gestational trophoblastic neoplasia (GTN). ESR1/ERa
contributes to normal placental development through syncytiotrophoblast differentiation,
extravillous trophoblast invasion, and angiogenic signaling. Although there are reports
regarding loss or reduction of ERa expression in molar lesions, direct evidence for ESR1
methylation in molar tissues remains limited. This review was conducted with aim to
critically synthesize evidence on ESR1 expression, GTD epigenetics, and possible
implications for trophoblast differentiation, invasion, and progression. This study is a
narrative review based on the available literature. Direct studies of ESR1 in molar
pregnancy are few, older, and mainly immunohistochemistry-based with limited sample
sizes. Nevertheless, most report weak, reduced, or absent ERa staining in hydatidiform mole
and choriocarcinoma. More recent GTD literature supports the role of genetic and epigenetic
abnormalities, specially imprinting defects, NLRP7/KHDC3L, and alterations in trophoblast
pathways, but does not directly establish ESR1 promoter methylation in molar tissue. Thus,
a link between ESR1 downregulation and epigenetic silencing in molar pregnancy is a
testable biological hypothesis rather than a definitive result. ESR1 is currently better
regarded as a research target and hypothesis-generating marker than as an established
diagnostic or therapeutic biomarker. Future studies should be conducted with multicenter
design and proper control that jointly assess ESR1 mRNA, ERa protein, ESR1 promoter
methylation, and their relationship with B-hCG level, mole subtype, GTN risk, and treatment
response.

Keywords: Hydatidiform Mole, Gestational Trophoblastic Disease, ESR1, Estrogen
Receptor Alpha, DNA Methylation, Epigenetics
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