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Abstract Original Research Article

Introduction: Nuchal translucency (NT) measurement during first-trimester ultrasound is an important marker for
chromosomal abnormalities and fetal malformations. However, a significant proportion of fetuses with increased NT
have a normal karyotype, raising challenges for prognosis and management. Objective: This narrative review
summarizes the current literature on isolated increased NT with normal karyotype, focusing on causes, prognosis, and
prenatal management strategies. Methods: A literature search was conducted in PubMed, Scopus, and ScienceDirect
databases for articles published from 2010 to 2024 using keywords such as "nuchal translucency," "normal karyotype,"
and "prenatal diagnosis." Studies addressing isolated increased NT cases with normal chromosomal results were
included. Results: Isolated increased NT may be linked to congenital heart defects, genetic syndromes undetected by
standard karyotyping, infections, or structural anomalies, or remain idiopathic. Prognosis correlates with NT thickness
and includes risks of miscarriage, fetal anomalies, and neurodevelopmental delay. Advanced genetic testing
(chromosomal microarray, exome sequencing) increases diagnostic yield. Prenatal monitoring with detailed ultrasound
and genetic counseling are essential. Conclusion: Isolated increased NT with normal karyotype is associated with a
variable risk of adverse outcomes, requiring careful prenatal assessment and follow-up.
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expectant parents, as the prognosis and optimal
INTRODUCTION management strategy for these pregnancies remain

Nuchal translucency (NT) refers to the uncertain[3].

sonographic measurement of the subcutaneous fluid-
filled space between the skin and the cervical spine of the
fetus, typically assessed during the first-trimester
ultrasound between 11 and 14 weeks of gestation[1]. It is
a well-established marker used in the early screening for
chromosomal abnormalities, particularly trisomy 21, as
well as trisomy 18, trisomy 13, and Turner syndrome. An
NT measurement above the 95th percentile or greater
than 3.5 mm is generally considered increased and
warrants further evaluation[2].

The objective of this narrative review is to
synthesize the current body of evidence regarding
isolated increased NT in fetuses with normal
chromosomal results. We aim to explore the underlying
etiologies, associated structural and genetic conditions,
pregnancy outcomes, and recommended approaches for
prenatal follow-up and counseling. This review also
highlights the importance of integrating advanced
imaging, fetal echocardiography, and, when indicated,
molecular testing to refine prognostic assessment and

While increased NT is a recognized indicator of guide clinical decision-making.

aneuploidy and major structural anomalies—particularly
cardiac and lymphatic malformations—approximately
30% to 50% of fetuses with increased NT are found to METHODS
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translucency,” "normal karyotype," "increased nuchal
translucency," and "prenatal diagnosis." Studies focusing
on isolated increased NT with confirmed normal
karyotype were included. Reviews, cohort studies, and
case reports were analyzed. Studies without clear
differentiation of isolated increased NT or without
karyotype confirmation were excluded.

RESULTS

Definition and Thresholds

Increased NT is defined as measurement above the 95th
percentile or >3.5 mm.

Causes of Isolated Increased NT with Normal
Karyotype

e Congenital heart defects

e  Genetic syndromes not detected by karyotyping

(e.g., Noonan syndrome, other RASopathies)

e  Fetal infections (e.g., cytomegalovirus)

e  Structural anomalies

e Idiopathic cases

Prognostic Implications

The risk of adverse outcomes including
miscarriage, structural defects, and neurodevelopmental
delay rises with the degree of NT thickening. NT >6.5
mm is associated with poorer prognosis.

Role of Advanced Genetic Testing

Chromosomal microarray analysis (CMA) and
whole exome sequencing (WES) can identify
submicroscopic chromosomal abnormalities and single-
gene disorders, improving diagnostic yield beyond
karyotype.

Prenatal Monitoring and Management

Serial detailed ultrasounds are recommended to
detect evolving anomalies. Genetic counseling should
address residual risk despite normal karyotype and the
option of advanced genetic testing.

DISCUSSION

Nuchal translucency (NT) measurement
between 11 and 14 weeks of gestation is a well-
established component of first-trimester screening for
chromosomal abnormalities. While the association
between increased NT and aneuploidy is well
documented, the management of cases with isolated NT
thickening and a normal karyotype remains complex and
often challenging for both clinicians and patients. The
current literature highlights the heterogeneous prognosis
of such cases, emphasizing the need for personalized
assessment and careful follow-up [1].

Our review confirms that isolated increased NT,
even in the context of a normal fetal karyotype, is
associated with a higher incidence of adverse perinatal
outcomes. These outcomes may include structural
malformations, particularly cardiac anomalies, genetic

syndromes undetectable by conventional karyotyping,
intrauterine fetal demise (IUFD), and neonatal
morbidity. However, the risk is proportional to the
degree of NT thickening, and in many cases, the outcome
remains favorable, particularly in the absence of
associated findings.

Several cohort studies and retrospective
reviews underline that the prognosis is inversely
correlated with NT thickness. For instance, according to
Syngelaki et al., [4], a nuchal translucency of 3.0-3.4
mm is associated with a good prognosis when isolated,
whereas measurements >3.5 mm are linked to an
increased risk of congenital malformations and genetic
syndromes such as Noonan syndrome, 22q11.2 deletion
syndrome(3), and various RASopathies. Furthermore,
extreme measurements (NT >6.0 mm) are strongly
predictive of serious fetal anomalies and are associated
with a significantly increased rate of fetal loss.

The association between increased NT and
congenital heart defects (CHD) is particularly
significant. Shamshirsaz et al., [3] reported that up to 7%
of euploid fetuses with NT >3.5 mm have major cardiac
anomalies.  Hence, the current international
recommendations  advocate  for detailed fetal
echocardiography in all cases of increased NT,
regardless of the karyotype.

Another concern is the possibility of genetic
syndromes with normal karyotype. In the era of
advanced molecular genetics, chromosomal microarray
analysis (CMA) and whole exome sequencing (WES)
have revealed additional genetic anomalies in fetuses
with increased NT and normal standard karyotype.
Studies suggest that pathogenic copy number variations
(CNVs) can be identified in approximately 2—7% of such
cases, while WES may reveal monogenic syndromes in
another subset, particularly when anomalies are
identified during second-trimester follow-up[5].

Despite the risks, it is important to highlight that
a large proportion of fetuses with isolated NT thickening
and normal karyotype evolve favorably. Chen et al. [6]
showed that in cases where the NT measurement was
below 3.5 mm and no structural anomalies were found
on second-trimester ultrasound, the outcome was
reassuring in over 95% of cases. This emphasizes the
importance of serial monitoring, including repeated
ultrasound assessment, fetal echocardiography, and,
when indicated, non-invasive prenatal testing (NIPT)
and advanced genetic testing [6].

The prognostic value of normalization of NT in
follow-up scans is another key point. Several studies
suggest that when NT measurements normalize during
the course of the first trimester and the subsequent
morphological scan is reassuring, the risk of adverse
outcome significantly decreases [5]. However, the
presence of associated markers such as abnormal ductus
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venosus flow, tricuspid regurgitation, or abnormal nasal
bone should prompt further evaluation, even in the
presence of a normal NT [3].

It is also essential to consider the psychosocial
impact of NT thickening on pregnant women and
couples. The discovery of an increased NT measurement
often generates anxiety and uncertainty, especially when
no immediate explanation (e.g., aneuploidy) is found [2].
Therefore, multidisciplinary counseling involving
obstetricians, fetal medicine specialists, and genetic
counselors is crucial [1]. Families must be informed of
the potential risks, the limits of current diagnostic tools,
and the possibility of a favorable evolution [5].

In low- and middle-income countries, including
many African contexts, access to advanced diagnostic
technologies such as CMA and WES remains limited[5].
This restricts the ability to identify certain conditions,
potentially increasing the number of cases with uncertain
prognosis. It is thus vital to optimize the use of available
resources, promote training in fetal ultrasound, and
advocate for the inclusion of molecular testing in
national prenatal care programs [7].

Strengths and Limitations of the Literature

Most of the reviewed studies are retrospective
and may be subject to selection bias. In addition, the
threshold definitions for "increased NT" vary slightly
across studies (>2.5 mm, >3.0 mm, or >3.5 mm), which
affects comparability. Nonetheless, the consistency of
findings across different populations and methodologies
supports the reliability of the conclusions.

CONCLUSION OF DISCUSSION

Increased nuchal translucency with a normal
karyotype represents a heterogeneous entity with a wide
spectrum of possible outcomes. While the risk of fetal
anomalies and genetic syndromes is clearly elevated,
particularly with greater NT thickness, the majority of
fetuses with isolated and moderately increased NT show
favorable development, especially in the absence of
additional findings.

A systematic and multidisciplinary approach is
essential for accurate risk stratification and counseling.
Where possible, the incorporation of advanced imaging,
non-invasive screening, and genomic technologies may
further refine prognosis and guide parental decision-
making. Future prospective studies and the expansion of
molecular diagnostics in resource-limited settings are
necessary to improve outcomes and reduce uncertainty
in these complex situations.

CONCLUSION

Isolated increased NT with normal karyotype is
a heterogeneous condition with a variable risk of adverse

outcomes. Prenatal management requires detailed
ultrasound monitoring and consideration of advanced
genetic testing. Multidisciplinary care and informed
genetic counseling are essential for optimal outcomes.
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