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Differences in monozygotic twins have been shown to originate from genetic and environmental influences during 
the prenatal, perinatal, and postnatal periods. A complex and dynamic combination of factors acts in concert to 
shape genotype and redefine phenotype across two individuals.

Developmental and Fetal Origins of Differences in Monozygotic Twins: From Genetics to Environmental Factors 
examines the major causes of discordance in monozygotic twins. Here, international experts in twin development 
discuss genetic, epigenetic, fetal, and environmental factors in twin differences. Discordant malformations, 
deformations, and disruptions secondary to inequitable division of the early embryo, chromosome and single 
gene mosaicism, nonrandom X chromosome inactivation, mitochondrial heteroplasmy, epigenetic variation, 
and variable and unequal blood supply, among other causes, are explored in-depth, as well as differences in 
hemoglobin levels, placentation, and amniotic fluid. Testing strategies discussed include NIPT in MZ twins, twin 
imaging during fetal development, blood tests, and forensic analysis. Similarly, this book instructs researchers 
in designing new twin studies and aids clinicians in better understanding discordant twin development and 
providing medical care for monozygotic twins.

Key Features:

●  Examines the major causes of discordance in monozygotic twins and their relevance for future studies and 
clinical management

●  Discusses NIPT in MZ twins, twin imaging during fetal development, blood tests, and forensic analysis among 
other testing strategies applied in research and clinical practice 

●  Features contributions from international experts in twin genetics and developmental biology
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Dr. Alexandra Matias is Associate Professor of Obstetrics and Gynecology at Porto Medical School, Senior 
Consultant in Obstetrics and Gynecology, and Specialist in Fetal Medicine at University Hospital of São João, 
Porto, Portugal. She completed her PhD in Medicine at the University of Porto with the thesis “Venous return in 
the evaluation of fetal heart function,” and also completed an Alexander von Humboldt Stiftung Fellowship at the 
Institute of Pharmacology in Heidelberg, Germany. 
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