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Pregnancy Outcome of Abnormal
Nuchal Translucency: A Systematic

Review

ABSTRACT

Introduction: Nuchal Translucency (NT) is the sonographic form
of subcutaneous gathering of liquid behind the foetal neck in the
first trimester of pregnancy. There is association of increased
NT with chromosomal and non-chromosomal abnormalities.

Aim: The purpose of this systemic review was to review the
pregnancy outcome of abnormal nuchal translucency.

Materials and Methods: The present systematic review was
conducted by searching English language articles from sources
such as International Medical Sciences, Medline, Web of science,
Scopus, Google Scholar, PubMed, Index Copernicus, DOAJ,
EBSCO-CINAHL. Persian articles were searched from Iranmedex
and SID sources. Related key words were “outcome"," pregnancy",
"abnormal”, and "Nuchal Translucency" (NT). All, randomized,
descriptive, analytic-descriptive, case control study conducted
during 1997-2015 were included.

Results: Including duplicate articles, 95 related articles were

INTRODUCTION

Ultrasonography is regularly used for prenatal care because it
allows examination of foetal health in the early stages of pregnancy
[1,2]. Nuchal Translucency (NT) is the sonographic appearance
of subcutaneous accumulation of liquid in the back of the foetal
neck in the first trimester of pregnancy (11-14 gestational weeks
of pregnancy). NT measurement is an excellent and sensitive
screening test for foetal chromosomal abnormalities. The aetiology
for the phenomenon includes cardiac failure secondary to structural
malformation, disorders in the extracellular matrix, and unusual or
delayed development of the lymphatic system. NT is detected in
about 5% of the foetuses during screening. NT size above the
95" centile is said to be an increased NT, the thickness of which
is based on Crown Rump Length (CRL). CRL is undetected in
5% of the screened foetuses, increasing NT thickness is based
on the CRL [1,2]. At minimum CRL (45 mm) and maximum CRL
(84 mm) in gestational age 11 to 13 + 6 weeks, NT is between
the 50" percentile and 95" percentile. There is an association
between increased NT and chromosomal and non-chromosomal
abnormalities [2-7]. Prevalence of abortion, foetal death and foetal
anomalies increase exponentially with NT thickness [8]. Increasing
NT is associated with the risk of a broad spectrum of congenital
anomalies, varying from isolated structural deficiencies to genetic
diseases and neurodevelopmental delay, which often become
manifest in the first years of life [4-6]. Increasing NT is a reason to
identify the number of developmental delay. Many of syndromes
associated with an increased NT (such as chromosomal abnor-
mality) can cause developmental defect in neonates [8]. Thus,
determining the outcomes of foetuses with increased NT is
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found. After reviewing article titles, 30 unrelated article and
abstracts were removed, and 65 articles were evaluated of
which 30 articles were duplicate. Finally 22 articles were
selected for final analysis. Exclusion criteria were, case studies
and reports and quasi experimental designs. This evaluation has
optioned negative relationship between nuchal translucency
and pregnancy result. Rate of cardiac, chromosomal and other
defects are correlated with increased NT>2.5mm. Cardiac
disease which were associated to the increased NT are heart
murmur, systolic organic murmur, Atrial Septal Defect (ASD),
Ventricular Septal Defect (VSD), tricuspid valve insufficiency
and pulmonary valve insufficiency, Inferior Vena Cava (IVC) and
Patent Ductus Arteriosus (PDA). The most common problems
that related with increased NT were allergic symptoms.

Conclusion: According to this systematic review, increased NT
is associated with various foetal defects. To verify the presence
of malformations, birth defect consultations with a perinatologist
and additional tests are required.
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necessary. As primary searches in the available databases show
no systematic studies evaluating the pregnancy outcomes of
abnormal NT, the main purpose of this study was to explore the
outcomes of this abnormality.

MATERIALS AND METHODS

Literature Search Criteria

English-language databases, including International Medical
Sciences, Medline, Web of Science, Scopus, Google Scholar,
PubMed, Index Copernicus, DOAJ, EBSCO-CINAHL, as well as
Persian-language databases, including Magiran, were searched
using keywords such as "NT,” “abnormal,” “outcome,” “pregnancy,”
“increased,” “foetal,” and "Nuchal translucency.” The searches were
performed using the Boolean operators OR and AND between
main phrases and the keywords were obtained from particular
matters of the topic under study. Furthermore, relevant keywords
and Boolean operators were selected to modify the search strategy
in each database. No language preference was specified during
the database searches or applied during evaluation of the obtained
studies' reference lists.

Inclusion and Exclusion Criteria

This paper included all published articles from 1997 to 2016. All
randomized, descriptive, analytic—descriptive and case control study
conducted during 1997 to 2015 was included. Exclusion criteria
were, case studies and reports and quasi experimental designs.

Data Collection
Independent searches were performed by two researchers from
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April 2016 to May 2016. If disagreement between authors was
encountered, a third researcher was consulted to resolve this
disagreement. The Strengthening the reporting of observational
studies in epidemiology (STROBE) check list was used [9] to
evaluate standard reporting quality in the obtained articles and
studies with a quality assessment below 60% were excluded from
this work.

Assessment of Study Quality
The Cochrane Risk of Bias Tool [10] was used for bias assessment.

RESULTS

Including duplicate articles, 95 related articles were found. After
reviewing article titles, 30 unrelated article and abstracts were
removed and 65 articles were evaluated of which 30 articles
were duplicate. Finally, 35 articles were analysed. Thirteen articles
had no mention of sample size or there was mismatch between
methodologies, data or results, finally twenty two articles were
selected for final analysis [Table/Fig-1]. Results of study review are
summarized in [Table/Fig-2] [11-32].

Medline Web of
2 science aopys Google Scholar SID Iranmedex
5
15 a4 37 2 2
|
Total
N=95
Full text in these
articles were not
available
N=30
N=65
Elimination due to
_— duplication
N=30
N=35
Not mention of sample size or mismatch between
methodology and data or result
—
N=13
Articles
included
N=22

[Table/Fig-1]: Flowchart of the search results.
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DISCUSSION

Results have demonstrated that there is relationship between
an increase foetal NT in pregnancy and adverse outcomes. An
NT of above 2.5 mm was commonly found among different
studies. Analysis of the articles revealed that major cardiac
problems were more highly associated with increased NT in
foetuses than other abnormalities. Cardiac defects related to the
increased NT included heart murmur, systolic organic murmur,
ASD, VSD, murmur, tricuspid valve insufficiency and pulmonary
valve insufficiency, Intraventricular Communication (IVC) and
Patent Ductus Arteriosus (PDA) [11-14]. Allergic symptoms were
also common in increased NT such as allergies to antibiotics,
food, pollen or animals [13]. Examination of the relationship
between increased NT and chromosomal defects revealed that
the incidence of chromosomal defects increases with foetal NT
thickness. Increased NT was correlated with trisomy 21, trisomy
18, triploidy, monosomy X and trisomy 13. There was a stable
and major increase in the mean foetal heart rate in trisomy 21
pregnancies [15-19]. Studies confirmed the association between
Klinefelter syndrome and increased NT [20,21]. NTs of 4 mm to
22 mm have been correlated with aneuploidy, Turner’s syndrome,
cystic hygroma, hydrops foetalis, and aneuploidy [22]. In 2013,
Bijok J et al.,, found that Intra Uterine Foetal Death (IUFD),
structural abnormalities, neonatal death, genetic disorders, and
other major anomalies were among the adverse pregnancy results
of increased NT [23]. The association between increased NT and
a wide range of structural abnormalities and genetic syndromes
suggests the increased need for follow-up scans, including foetal
echocardiography and genetic testing [24-27]. Researchers believe
that actual associations among one or more of several mechanisms,
including venous congestion in the head and neck in relation to the
contraction of the foetus in amniotic rupture sequence, cardiac
dysfunction related to disorders of the heart and great vessels,
lymphatic drainage failure due to abnormal development of the
lymphatic system and neuromuscular disorders, may exist; vitamin
B9 deficiency, anaemia and hypoproteinemia have also been
associated with increased NT and should be evaluated in this
case [28,29]. A broad series of disorders have been reported in
foetuses with increased NT [30-32]. Other defects in increased
NT were strawberry capillary naevi, haemangiomas, umbilical
hernias, inguinal hernias, hypospadias, testis, mild undescended
hydrocele, positional talipes equinovarus, clinodactyly, finger [33].

Authors Type of study Method Result STROBE
score

GHITetal., Cross-sectional Echocardiography was performed in 1319 chromo- | Major cardiac defects were in 4.5% of foetuses with a nuchal

[11] 2001 somally normal foetuses with increased NT. The incid- | translucency thickness in the range of 2.5-3.4 mm. 18
ence of major cardiac defects was examined.

Zosmer N et al., | Cross-sectional Echocardiography ~ was  performed in 398 | Major cardiac defects were present in 29 cases.

[12] 1999 chromosomally normal foetuses with NT above the 2 | Echocardiography was carried out at 13-17 weeks and an
mm, scan was carried out at 17-22 weeks and 20-22 | abnormality was suspected in 24 of the cases. 18
weeks. Pregnancy outcome was obtained in all of the
cases.

Hiippala A et al., | Cohort Clinical examination and detailed cardiac evaluation | Major cardiac defects were identified in 8% of the children.

[13] 2001 were carried out in 50 chromosomally normal children | The growth of all children was within normal limits. One child
at the age of 2.4-7.1 years who had a nuchal | had Noonan syndrome, one had a cleidocranial dysplasia 17
translucency measurement of > 3 mm at 13-15 weeks’ | and a third had a developmental delay together with an
gestation. unrecognized syndrome. Webs in the neck region were

noticed in two children, with no associated pathology.

Vieira LA et al., Cross-sectional Foetuses with an NT above P95 and a normal | Abortion, foetal death, several structural abnormalities and

[14] 2013 karyotype were analyzed. Postnatal echocardiography | IVC was shown, postnatal echocardiography revealed the
(ECHO), weight, length and Apgar score at birth, and | persistence of IVC in one case and one case of Atrial Septal 18
neuropsychomotor development by the ages and | Defect (ASD) and Patent Ductus Arteriosus (PDA). Of the
stages questionnaire evaluated. 40 surviving children, only one showed delayed speech

development and another presented autism.

Matias A et al., Cross-sectional Ductusvenosus flow velocity waveforms — were | There were 63 chromosomal defects trisomy 18, seven cases

[15] 1998 obtained immediately before foetal karyotyping in 486 | of trisomy 13, three cases of Turner’s syndrome and three
consecutive singleton pregnancies at 10-14 weeks of | cases of triploidy. In 57 cases there was reverse or absent 16
gestation. All cases were screened for chromosomal | flow during atrial contraction. Abnormal ductusvenosus flow
defects by a combination of maternal age and foetal | was also observed in 13 (3.1%) of the 423 chromosomally
nuchal translucency thickness. normal foetuses.
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Authors Type of study Method Result STROBE
score

Jauniaux E et al., | Cross-sectional Foetal heart rate, umbilical artery pulsatility index, | The foetal karyotype was normal in 210 cases and abnormal | 17

[16] 1996 end diastolic flow, nuchal translucency thickness and | in 40, including 21 with trisomy 21, 13 with trisomy 18, three

placenta! thickness were recorded in 250 women with | with triploidy, two with monosomy X and one with trisomy
a viable singleton pregnancy undergoing chorionic | 13.
villous sampling for foetal karyotyping at 11-14 weeks
of gestation
Maymon R et al., | cohort Long-term pregnancy outcome and infancy prognosis | In 40% of the cases increased NT related to chromosomal | 17
[17] 2000 of 78 fetuses with NT > 95" centile of the normal range | abnormality. The chance of a normal outcome dropped to
for Crown-Rump Length (CRL) assess. 50% in four cases with maternal age >30 years and NT >5
mm.
Schwarzler et al., | Prospective. Measurements of crown-rump length and NT. | Screening was positive in 5.1% foetuses. Foetal karyotype | 16
[18] 1999 Pregnancy outcome was obtained through karyotyping, | was abnormal in 23 cases, including twelve with trisomy
outcome questionnaires and examination of the | 21, five trisomy 18, one trisomy 13, one trisomy 10, one
newborn infants. monosomy X and two triploidies. Only one out of nine major
congenital heart defects in this population was found.

Westin M et al., | Cross-sectional study | An NT measurement was made in 16, 383 consecutive | A total of 127 cases with a diagnosis of heart defect | 21

[19] 2006 euploid foetuses derived from an unselected pregnant | confirmed by cardiac investigations after birth or at autopsy.

population. Of these, 55 defects were defined as major, of which 52
were isolated, corresponding to a prevalence of major heart
defects in chromosomally. NT >or= 95" centile with regard
to an isolated major heart defect.

Zoppi MA et al., | Cohort Foetal NT thickness and crown rump length were | There were 64 foetuses with trisomy 21 and 46 with other | 19

[20] 2001 measured at 10-14 weeks of gestation in 12, 495 | chromosomal defects. In 184 multiple pregnancies, there

pregnancies. were four foetuses with chromosomal abnormalities.

Nicolides KH Cross-sectional study | First-trimester combined screening for trisomy 21 was | Chromosomal abnormalities were identified in 544 | 21

et al., [21] 2005 carried out in 75, 821 singleton pregnancies with live | pregnancies, including 325 cases of trisomy 21. Increased

foetuses at 11+0 to 13+6 gestational weeks. NT associated to trisomy, trisomy 18, 13 and other
chromosomal defects.

Taipale P et al., Cohort Trans vaginal ultrasonography performed in 10,010 | Abnormal karyotype was seen in abnormal NT in 76|18

[22] 1997 women less than 40 years of age with live singleton | foetuses.

foetuses at 10 to 15.9 weeks of gestation. Increased

foetal nuchal translucency was defined as an area of

translucency at least 3 mm.

Bijok J et al., A retrospective study | Children development in 87 women with increased | NT was significantly higher in newborns with adverse | 20

[23] 2013 foetal nuchal translucency and normal karyotype that | pregnancy outcome than in after a normal anomaly scan

underwent chorionic villus sampling at our department. | at 20 weeks gestation the risk of adverse outcome was

Mean observation period was 12 months after birth. 14.5%. The rate of neurodevelopmental delay was 3.4 %
and was not higher than in the general population.

Ayrés O et al., Cross-sectional 1068 singleton pregnancies with increased NT at the | Structural defects or genetic disorders were observed in | 17

[24] 20183 first screening ultrasound examination were included. | 9% of cases, of which 58% resulted in live birth, 34% in

Pregnancy outcomes and short-term outcomes of the | termination of pregnancy, and 8% in miscarriage or perinatal

newborns were recorded and analyzed. death.

Dane B, et al., Nested case-series CRL, NT was recorded. A total of 1930 pregnant | The prevalence of increased foetal NT was 1.4%. Among | 18

[25] 2008 women were screened between 11-14 weeks. Follow | these, 12 showed increased foetal NT as an isolated finding.

up information was obtained by a review of medical | Inthe group with additional abnormalities were found to have

records and self-reports from patients. chromosomal abnormalities. For all cases with increased
foetal NT, total incidence of adverse outcome was 62%.

Lithner CU, Cohort Foetal NT was measured in 55, 123 singleton Of the 139 high NT pregnancies with normal karyotype, | 16

etal., pregnancies. 110 resulted in live births, one IUFD, 23 TOP and five MC.

[26] 2015 Structural foetal defects were found in 28, of which seven
resulted in live births and 21 were terminated. The most
common structural defect was cardiac defects.

Brady AF et al., | Cross-sectional study | Clinical follow up of 89 chromosomally normal live | Major abnormalities, mainly structural defects of the | 19

[27] 1998 births that in foetal life had a minimum NT thickness of | cardiovascular or skeletal systems. Delay in achievement

3.5 mm and a comparison group of 302 infants whose | of developmental milestones was observed in one of

foetal nuchal translucency thickness at 10-14 weeks of | the infants with increased translucency and in one of the
gestation was less than 3.5 mm was performed. comparison group.

Souka AP Retrospective study 1320 chromosomally normal singleton pregnancies | In the 1,320 pregnancies there were 68 spontaneous | 16

et al., [28] 2001 with nuchal translucency of > 3.5 mm evaluated. In | abortions or intrauterine deaths, 18 neonatal and infant

addition to foetal karyotyping these patients were | deaths and 154 terminations of pregnancy. In the 1,080

managed with follow up scans at 14 to 16 and 20 to | survivors, 60 had abnormalities requiring medical or surgical

22 Weeks. treatment or leading to mental handicap.

Tahmasebpur A | Cross-sectional study | Atotal of 186 cases with NT> 95" centile who attended | Almost 19.8% were abnormal karyotype, including 29 cases | 17

et al., [29] for the first trimester screening were studied. All | of trisomy 21, three of trisomy 18, two of trisomy 13, three

2012 cases with increased NT including those with normal | of Turner syndrome. 4.6% of cases were found to have

karyotype were followed up with anomaly scan at | malformation antenatally and 4% cases postnatally. 11.4%

18-22 weeks and foetal echocardiography at 22 to | women elected termination of pregnancy without further

24 weeks. Pregnancy outcome was extracted from | follow up. There were 4.6% foetal loss and 1.3% hydrops

delivery records and paediatrics notes and telephone | foetalis.

interviews.

Mula R et al., Cohort Singleton foetuses with NT above the 99(th) percentile | There were seven spontaneous foetal losses, 38 terminations | 19

[30] 2012 and normal karyotype scanned. Work-up included first- | of pregnancy and two postnatal deaths. Among the 124

and second-trimester anomaly scan, first- and second-
trimester foetal echocardiography, and in selected
cases infection screening and genetic testing.

survivors, 12 were born with structural abnormalities.
Neurodevelopmental follow up was completed in 108 of
the 124 survivors and four showed moderate to severe
impairment. Overall, a structural abnormality or genetic
syndrome was diagnosed in 50 foetuses/newborns.
Interestingly, a single umbilical artery was found in six
foetuses with no structural defects at birth.
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[Table/Fig-2]: Details of the studies used for analysis [11-32].

Authors Type of study Method Result STROBE
score
Scholl J A retrospective cohort | First-trimester foetuses with ultrasound-diagnosed | A major congenital anomaly occurred in 28.8%. Perinatal | 19
etal., [3112012 | study nuchal cystic hygroma collected over a 10-year |loss occurred in 39% Overall, an abnormal outcome
period. occurred in 86.6% of foetuses.
Muru K et al., Cohort Screening tests of 5,257 pregnant women were | Among the 74 pregnant women, a structural or genetic | 18
[32] 2013 analyzed during one-year period. abnormality was diagnosed in 16 cases, foetal death

occurred in 12 cases and child was healthy at the age of
two years in 31 cases. Four children had with congenital
anomalies and/or syndromes: two had congenital heart
disease — atrial septal defect and ventricular septal defect
with patent ductus arteriosus, one Silver-Russell syndrome
and one congenital adrenal hyperplasia.

Echocardiography and foetal anomaly scan can detect many
abnormalities from the 12" week of pregnancy. Chorionic villus
sampling is used as follow-up scan at 14-16 weeks, evolution and
diagnosis NT or delete of many birth defects. The true prevalence
of developmental neuronal delay is likely to be underestimated
because abnormalities may not appear until several years after
birth in many cases. This study offers prenatal research that can
help determine adverse pregnancy outcomes.

LIMITATION

The weaknesses of this review include a lack of access to all related
journals and a lack of case-control studies. Given the importance
of determining whether a fetus presents congenital abnormalities
during pregnancy, further studies in different countries are
necessary for determination of NT cut-off. Systematic reviews
for evaluating the neurodevelopmental outcome of foetuses with
increased nuchal translucency are also recommended.

CONCLUSION

Systematic reviews of pregnancy outcomes with increased
NT provide useful information for physicians and health care
practitioners and support decision-making and the selection
of interventions to apply during pregnancy. Increased NT is
associated with various foetal defects. To verify the presence of
malformations, birth defect consultations with a perinatologist and
additional tests are required.
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