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Introduction

MonoChorionic (MC) twin pregnancies are associated with a heightened risk of severe maternal, fetal, and neonatal complications.
Assisted Reproductive Technology (ART) has been associated with a higher and poorly controlled incidence of MC twin
pregnancies, yet the impact of ART on maternal and perinatal outcomes in this subgroup remains unclear.

Objectives
To investigate whether conception via ART is associated with increased maternal, fetal, and neonatal complications in MC twin
pregnancies, and to identify areas for improved clinical management and research.

Results

A retrospective cohort study was conducted on MC twin pregnancies referred to a tertiary fetal medicine center from 2020 to
2023. A total of 100 ART-conceived MC pregnancies (77 by homologous ART and 23 by egg donation) were compared to 343
spontaneously conceived MC pregnancies. Maternal outcomes, fetal complications, and neonatal outcomes were analyzed. Logistic
regression models were used to calculate Odds Ratios (OR) adjusted for maternal factors. Generalized Estimating Equations (GEE)
were used to account for within-twin pair correlation. Women with ART-conceived MC pregnancies were older, more frequently
nulliparous, and predominantly Caucasian (p<0.01). ART-conceived MC pregnancies were associated with a significantly higher
risk of pregnancy complications (a OR 3.14,95% CI (1.76-5.60), particularly hypertensive disorders of pregnancy (aOR 3.43,95%
CI 1.23-9.53) and postpartum hemorrhage (p<0.05). No significant differences concerning gestational age at delivery, birthweight,
birthweight discordance and mode of delivery were found among groups. Intrauterine fetal demise was more frequent in ART
pregnancies (aOR 2.09, 95% CI 1.09-4.05, p=0.02), though significance was lost after adjusting for twin correlation (OR 1.77,
95% CI 0.89-3.55, p=0.10). ART-conceived twins had lower rates of twin-to-twin transfusion syndrome but a significantly poorer
survival after laser treatment (p<0.01). Postnatal morbidity was higher in ART-conceived MC twins (aOR 1.55,95% CI10.91-2.63).
No differences in maternal or perinatal outcomes were observed between fresh and frozen embryo transfer cycles.

Conclusions

In the largest reported cohort of ART-conceived MC twin pregnancies, we identified a significantly elevated risk of maternal, fetal,
and neonatal complications. These findings raise important concerns given the global rise in ART usage. Further research is urgently
needed to elucidate the underlying mechanisms—including ART-related biological factors, abnormal placental development,
impaired feto- neonatal adaptation, and altered maternal cardiovascular regulation—in order to better prevent MC twinning and
reduce associated risks. Tailored surveillance protocols and centralized management in specialized referral centers with expertise
in ART, fetal therapy, and neonatal intensive care should be considered essential to improve outcomes in this high-risk population.
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