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CLINICAL CASE REPORTS

Chromosomal discordance in monochorionic twins: clinical insights
from a case series

Beatriz Sousa Ferreira! , Marcia Marinho? |, Carla Duarte? |, Cristina Godinho? , Conceigdo Brito?

ABSTRACT

Monochorionic twin pregnancies are traditionally considered genetically identical due to their monozygotic origin. However,
emerging evidence demonstrates that postzygotic chromosomal divergence may lead to significant karyotypic and phenotypic
discordance.

We report two cases of monochorionic diamniotic twin pregnancies with discordant chromosomal abnormalities affecting
only one fetus. In both cases the co-twin maintained a structurally and genetically normal profile. In the first case, one fetus
presented mosaic monosomy X with severe hydrops, while the co-twin was structurally and genetically normal. Selective
reduction was performed, followed by intrauterine demise of the co-twin. In the second case, one fetus had trisomy 13 with
multiple structural anomalies, while the co-twin had a normal phenotype and favorable outcome after expectant management.

These two cases illustrate that chromosomal discordance may occur in monochorionic twin pregnancies and highlight the
diagnostic challenges associated with discordant findings.
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INTRODUCTION

Monochorionic twin pregnancies, resulting from the
division of a single zygote, are typically associated with
genetic equivalence between the fetuses. Nevertheless, an
increasing number of reports have documented discordant
structural anomalies and chromosomal abnormalities in
these pregnancies, challenging the assumption of genetically
identical twins. Heterokaryotypia—the presence of distinct
karyotypes in monozygotic twins—is a rare but clinically
significant phenomenon that may result from postzygotic
chromosomal events, including mitotic errors, confined
placental mosaicism, or early embryonic aneuploidy
rescue. These events may result in phenotypic discordance,
complicating prenatal diagnosis and counseling.

In this study, we present two cases of monochorionic
twin pregnancies with discordant ultrasound findings and
karyotypes, highlighting the diagnostic challenges and the
implications for clinical management. Through the analysis
of clinical, cytogenetic, and imaging findings, we aim to
discuss potential underlying mechanisms and contribute
to the growing body of literature that redefines the genetic
assumptions underlying monochorionic twinning.

METHODS

This study describes a retrospective case series of
monochorionic diamniotic twin pregnancies with discordant
chromosomal abnormalities managed at one tertiary center
in Portugal between 2020 and 2025.

Cases were identified through review of fetal medicine and
prenatal diagnosis records. Inclusion criteria were: confirmed
monochorionic diamniotic twin pregnancy and discordant
fetal chromosomal findings.

All cases identified during the study period meeting the
inclusion criteria were included.

No additional similar cases were identified during the
study period.

Clinical data, imaging findings, genetic results, and
pregnancy outcomes were obtained from medical records
meeting the inclusion criteria.

This study was conducted in accordance with the ethical
principles outlined in the Declaration of Helsinki.

Case 1l

A 36-year-old Caucasian woman, gravida 2, para 1, with no
relevant medical history and a spontaneous monochorionic
diamniotic twin pregnancy, was referred for routine first-
trimester screening. At 13 weeks and three days of gestation,
ultrasound revealed one twin with a markedly increased
nuchal translucency (12.34 mm), while the co-twin appeared
structurally normal with no evidence of first- trimester
ultrasonographic markers of aneuploidy.

Combined first-trimester screening showed a high risk
for trisomies 13 (>1:4), 18 (1:20), and 21 (1:47). A follow-up
scan at 16 weeks confirmed progression to hydrops fetalis
in the affected twin (Figure 1), with bilateral cervical cysts,
generalized subcutaneous edema, and ascites. The co-twin
continued to show normal growth and anatomy. Early fetal
echocardiography performed at 14** weeks was normal for
both. Fetal sex was suspected at this stage, with the affected
twin presumed to be female and the healthy co-twin male
(Figure 2).

The amniocentesis performed at 16 weeks revealed
mosaic monosomy X (45,X/46,XY) in the hydropic twin having
a higher proportion of 45X cells (78.75%) compared to the
46,XY cells (21.25%). This result was confirmed by karyotype.
The co-twin had a normal chromosomal microarray. Zygosity
testing showed that both fetuses shared identical alleles at all
19 tested polymorphic markers, confirming monozygosity.

At 17** weeks, the affected twin continued to show signs
of hydrops (Figure 3), while the other showed normal male
phenotype and development.

The couple received multidisciplinary counseling,
including detailed discussion of the poor prognosis of the
affected fetus, potential risks to the co-twin related to
shared placental circulation, including intrauterine demise
and neurological injury, and available management options,
including expectant management and selective reduction. The
uncertainty and limitations associated with each approach
were also addressed.

Given the poor prognosis, selective fetal reduction of the
hydropic twin was performed at 19 weeks of gestation at a
specialized fetal medicine center. Intrauterine demise of the
structurally normal co-twin was diagnosed two days later.

The patient was admitted for labor induction at 20 weeks
and delivered both fetuses vaginally.

Fetopathological evaluation revealed marked phenotypic
differences between the monochorionic monozygotic twins.
The affected fetus presented with severe hydrops, a large
cystic hygroma, generalized edema, and multiple congenital
anomalies, including renal and cardiovascular abnormalities,
consistent with a classic Turner phenotype, later confirmed
cytogenetically. Additional findings included craniofacial
dysmorphism and limb abnormalities. The co-twin showed
no relevant structural anomalies. Biometry and organ weight
ratios were appropriate for gestational age (19+2 weeks).
Histopathology demonstrated cortical neuronal necrosis and
edema, with no infectious or metabolic pathology, supporting
acute hypoxic-ischemic injury. A hemodynamic mechanism
related to intertwin transfusion cannot be excluded; however,
diagnostic criteria for twin anemia—polycythemia sequence
were not fulfilled.
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Figure 1 - Markedly enlarged nuchal translucency of the 45,X fetus at 16 weeks.

Figure 2 - Ultrasound images showing suspected fetal sex determination at 16 weeks: affected twin with female genital
phenotype (left) and the healthy co-twin with male genital phenotype (right).

Figure 3 - Fetal thorax with color Doppler of the heart showing marked extension of the nuchal edema (left). Fetal abdomen
demonstrating the stomach in normal position with associated ascites (right).
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Case 2

A 32-year-old gravida 3, para 1 woman with no relevant
medical history presented with a spontaneous monochorionic
diamniotic twin pregnancy. First-trimester ultrasound at 12+
weeks revealed discordant findings between the fetuses. One fetus
showed increased nuchal translucency (6.4 mm) (Figure 4), absent
nasal bone, and a non-visualized gastric chamber, while the co-
twin appeared morphologically normal. Combined first-trimester
screening indicated a high risk for chromosomal abnormalities,
particularly trisomies 21 (1:9), 18 (1:10), and 13 (1:66), with 0.65
MoM of B-hCG and 1.03 MoM of PAPP-A.

An amniocentesis was performed at 16*! weeks of gestation
and the genetic testing confirmed that the affected twin had
trisomy 13, while the co-twin had a 46,XX karyotype with 2.3%
of the analyzed cells having a third signal for the chromosome
13, indicating marked karyotype discordance associated with
a discordant phenotype in a monochorionic gestation. The
detection of a low-level trisomy 13 signal raised the possibility
of low-level mosaicism or technical artifact.

Additional analysis using fluorescence in situ hybridization
(FISH) did not confirm trisomy 13 in the co-twin, supporting
the interpretation of a likely technical artifact or true low-
level fetal mosaicism. Although confined placental mosaicism
cannot be completely excluded, it is less likely in this context,
as the genetic material was obtained via amniocentesis, which
predominantly reflects fetal cell lineage. Genetic counseling
was provided to the couple, including discussion of the
uncertain significance of this finding, potential risks to the
co-twin related to shared placental circulation, and available
management options, including expectant management and
selective reduction, as well as the uncertainty associated with
each approach. The couple opted not to pursue selective
termination of pregnancy.

Subsequent imaging confirmed severe anomalies in

the affected fetus, including cystic dilatation of the fourth
ventricle, cerebellar hypoplasia, bilateral cleft lip and palate,
retrognathia (Figure 5), echogenic and enlarged kidneys, and
a ventricular septal defect.

Subsequent ultrasonographic evaluations demonstrated a
gradual deceleration in growth of the fetus with trisomy 13,
culminating in a diagnosis of fetal growth restriction.

Doppler studies during surveillance revealed progressively
abnormal umbilical and ductus venosus flow patterns
in the fetus with trisomy 13, although diastolic flow was
mostly preserved. The pregnancy was followed with serial
ultrasound and Doppler assessments initially on a weekly
basis, and later, daily, given the worsening of the umbilical
artery Doppler study. The co-twin remained morphologically
and hemodynamically normal throughout follow-up, with no
signs of twin-to-twin transfusion syndrome or twin anemia-
polycythemia sequence.

After further counseling on possible outcomes—including
the risk of intrauterine demise of the affected fetus and
potential complications for the healthy fetus — the patient
chose expectant management and not pursuing the option of
selective termination of the affected fetus.

At 33 weeks of gestation, due to progressive deterioration
in ductus venosus flow (IP > 95th percentile), intermittent
end-diastolic flow in the umbilical artery, and concern for
impending fetal decompensation, a cesarean section was
performed.

Two female neonates were delivered. The twin with
trisomy 13 weighed 1815 g, had Apgar scores of 5/6/6,
presented visible dysmorphic features and passed away
shortly after birth. An autopsy of the affected newborn was
not performed because parental consent was not granted.
The co-twin, weighing 1795 g with Apgar scores of 8/8/8,
had a normal neonatal course and was discharged in good
condition.

Figure 4 - Ultrasound image of the affected twin showing crown—rump length (CRL) measurement highlighting the markedly

increased nuchal translucency at 12 weeks.
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Figure 5 - Ultrasound evaluation of the affected fetus’s face profile at 18 weeks of gestation, evidencing an apparent retrognathia.

DISCUSSION

These two cases illustrate the diagnostic and clinical
challenges associated with karyotypic discordance in
monochorionic twin pregnancies. Although monochorionic
twins are generally assumed to be genetically identical due to
their monozygotic origin, increasing evidence demonstrates
that discordant chromosomal and phenotypic findings may
occur, even in the presence of confirmed monozygosity. Similar
cases have been described in the literature, highlighting that
monochorionicity does not preclude genetic divergence
and supporting the importance of genetic evaluation when
discordant anomalies are identified.*™

Several biological mechanisms have been proposed to
explain postzygoticchromosomal divergence in monochorionic
monozygotic twins. These include early mitotic errors after
fertilization, such as mitotic nondisjunction or anaphase lag,
occurring before or around the time of embryonic splitting,
potentially resulting in the formation of distinct embryonic cell
lineages.>® Additional suggested mechanisms such as trisomy
rescue or monosomy rescue are also considered, whereby an
initially aneuploid conceptus undergoes partial correction
in one embryonic lineage, leading to discordant karyotypes
between twins.”® Furthermore, unequal allocation of mosaic
cell lines during early embryogenesis may contribute to
phenotypic variability, while confined placental mosaicism
may account for discrepancies between placental and fetal
cytogenetic findings.®%*Y However, these mechanisms
remain hypothetical and cannot be confirmed in the present
cases.

In the first case, mosaic Turner syndrome was identified in
only one fetus, while the co-twin had a normal chromosomal
profile despite confirmed monozygosity. This finding is
consistent with previously reported cases of heterokaryotypic

monochorionic twins and may reflect a postzygotic event
affecting a single embryonic lineage.®) The subsequent
intrauterine demise of the co-twin occurred shortly after
selective reduction; however, a causal relationship cannot be
established.

The second case involved trisomy 13 affecting a single
fetus, while the co-twin remained phenotypically normal.
Similar cases of monochorionic twins discordant for trisomy
13 and other aneuploidies have been reported, supporting
the concept of postzygotic divergence.?**? In this case, the
detection of a very low-level trisomy 13 signal (2.3%) in the
co-twin raised several possible interpretations, including
technical artifact or true low-level fetal mosaicism; confined
placental mosaicism is less likely in this context given that the
genetic material was obtained via amniocentesis. Additional
analysis using fluorescence in situ hybridization did not confirm
trisomy 13 in the co-twin, supporting a non-pathological
interpretation of the finding, particularly in the absence of
structural anomalies. Even if low-level fetal mosaicism were
present, its clinical significance would likely be limited. The
phenotypic expression of mosaic trisomy depends on both the
proportion and tissue distribution of abnormal cells, and very
low-level mosaicism has been reported in association with
normal phenotypic outcomes.®® Nevertheless, the possibility
of tissue-specific mosaicism cannot be completely excluded,
and the interpretation of such findings should be approached
with caution, particularly in prenatal settings.

Management of monochorionic pregnancies with
discordant anomalies remains complex and must be
individualized. In previously reported cases, approaches
have ranged from selective fetal reduction to expectant
management, with variable outcomes.®41213) |n the present
cases, different management strategies were adopted,
reflecting differences in clinical presentation and parental
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preferences. Genetic counseling was provided in both cases,
addressing diagnostic uncertainty, potential risks for the co-
twin, and available management options. These observations
illustrate the challenges inherent to clinical decision-making in
such scenarios but do not allow conclusions regarding optimal
management strategies.

Collectively, these cases support the concept that
chromosomal and phenotypic discordance may occur in
monochorionic twin pregnancies and reinforce the importance
of maintaining a high index of suspicion when discordant
anomalies are detected. Additional reports of similar cases are
needed to enhance understanding of the biological processes
involved and to clarify their clinical significance.

CONCLUSIONS

This case series highlights that chromosomal and
phenotypic discordance may occur in monochorionic twin
pregnancies, despite their presumed monozygotic origin,
as previously described in the literature.** These findings
reinforce that monochorionicity does not necessarily imply
genetic identity and that postzygotic chromosomal divergence
may underlie discordant presentations.

In this context, the presence of discordant ultrasound
findings should prompt consideration of genetic evaluation, as
supported by prior reports of heterokaryotypic monochorionic
twins.t212 The interpretation of discordant or low-level
genetic findings may be challenging, particularly in the setting
of potential mosaicism or confined placental mosaicism,
requiring careful correlation with phenotypic assessment and
available diagnostic techniques.©®*0)

Further accumulation of similar cases is necessary to
improve understanding of the biological mechanisms involved
and to better define their clinical implications.
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