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ABSTRACT 
 
The aim of this study was to evaluate the prenatal and postnatal outcomes of fetuses with increased nuchal translucency thickness (NT) and normal karyotype. 
This study from 2011 to 2013 included 8640 pregnant woman attending the outpatient clinic for the first trimester screening. 245 fetuses with increased NT 
were submitted to karyotyping analysis, serial anomaly scans, echocardiography and postnatal clinical evaluation. The karyotyping was abnormal in 14.2 % of 
the cases and normal in 85.8 %. In the present study, 86.6 % of cases with normal karyotype had a normal prenatal and postnatal evaluation. Adverse 
pregnancy outcome such as spontaneous fetal loss, hydrops, structural abnormality and termination of pregnancy due to multiple anomaly occurred in 13.3 % 
of cases with normal karyotype. Studying singleton fetuses with an increased NT above the 95th percentile and normal karyotype showed a percentage of 86.6 
% intact survival. 
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INTRODUCTION 
 
Nuchal translucency (NT) refers to the normal subcutaneous space 
between the cervical spine and skin that observed on first trimester 
ultrasound evaluation. The pathophysiological mechanism of 
increased NT still remains unknown. Cardiac dysfunction1, venous 
congestion in the head and neck2, abnormal or delayed development 
of the lymphatic system3, altered composition of the extra cellular 
matrix4, impaired lymphatic drainage5, fetal anemia or hypo 
proteinemia6, congenital infection7, musculoskeletal anomalies8 and 
hormonal disorders9 are the possible etiological factors. It should be 
considered that fetus with increased NT in 11-14 weeks of gestation 
are at increased risk of common chromosomal aneuploidies 
(trisomies 21, 18, 13 and monosomy X). Also it should be 
mentioned that in a normal karyotype fetus, the appearance of a 
thickened NT is also strongly associated with structural defects such 
as major cardiac malformation and rare genetic syndromes. It is 
proven that there is an association between increased NT and 
miscarriage and prenatal death and adverse pregnancy outcome10. 
Proposed pregnancy work up in fetuses with increased NT and 
normal karyotype includes anatomy scan, fetal echocardiography 
and in selected cases, infection screening and genetic testing. In this 
study prenatal and postnatal outcomes of fetus with increased nuchal 
translucency thickness and normal karyotype were investigated. 
 
MATERIALS AND METHODS 
 
This cross sectional study was performed between 2011 and 2013 to 
examine the outcome of chromosomally euploid Fetuses with 
increased nuchal translucency. The study protocol was approved by 
the local ethics committee. This study included 8640 pregnant 
woman attending the outpatient clinic for the first trimester 
screening. Identified 245 singleton pregnancies were with live 
fetuses at 11-14 weeks of gestation (CRL 45-84 mm) and NT of ≥ 

95centile. The sonography technique for measuring NT has been 
standardized by the guideline recommended with London Fetal 
Medicine Foundation to minimize inter observer variability. The 
increased NT fetuses were recommended karyotyping by the 
cytogenetic analysis of the material obtained from chorionic villus 
sampling or amniocentesis. All euploid fetuses with increased NT 
were offered follow-up anomaly scan at 18-22 weeks of gestation 
and fetal echocardiography at 16-19 weeks of gestations. All 
children were examined at birth by neonatologist or pediatrician. 
Pregnancy outcome was obtained from maternity and newborn 
discharge slips and the parents themselves. The outcome was asked 
by telephone or face to face interview with parents or the 
pediatrician whenever was necessary. The follow-up period of the 
time of telephone interviews was ranged 3 days to 1 year. The 
prevalence of adverse pregnancy outcome including miscarriage, 
hydrops, intrauterine death, fetal abnormalities diagnosed before or 
after delivery. 
 
RESULTS 
 
During the 3-year period, 245 singleton pregnancies with an NT 
above the 95th percentile were identified, resulting in a frequency of 
245/8640. Mean maternal age was 30.4 (range, 16-45) years and 
mean gestational age at ultrasound was 12 weeks + 3 days (range 11 
+ 0 to 13 + 6). Nuchal translucency was between 2.4-9 mm. There 
were 210 (85.7 %) fetuses with increased NT and normal karyotype. 
There were 35 (14.2 %) cases of aneuploidy in the study population; 
including 34 cases of trisomy 21, one of trisomy 18. The rate of 
aneuploidy was increased with increasing NT thickness (Table 1). 
The outcome of the 210 pregnancies summarized in Table 2. There 
were 3 (1.4 %) spontaneous abortions and 1 (0.4 %) intrauterine 
death. In the prenatal study there were 19 fetuses with complication. 
10 (4.7 %) hydrops fetalis, 1 (0.4 %) termination of pregnancy are 
due to multiple anomaly, and 8 fetuses with structural anomaly. Five 
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fetuses with abnormality were reported in the postnatal study. One 
of the cases with cardiac defect (PI + TR + Hypoplastic Lt Heart) 
had not done prenatal echocardiography while the others were 
diagnosed in postnatal evaluation; despite the prenatal investigation. 
Fetal structural defects were found in 13/210 (6.1 %) on antenatal (8 
cases) and postnatal (5 cases) studies. There were 5 (2.3 %) cardiac 
defect, 2 (0.9 %) gastrointestinal defects, 2 (0.9 %) urinary tract and 
genitalia abnormality, 2 (0.9 %) pulmonary defect; 1 (0.4 %) 
skeletal defect, 1 (0.4 %) nuchal defect cases. The most common 
fetal malformation was cardiac defect (Table 3).  
The prevalence of fetal malformation was not proportional to the 
degree of NT thickness as shown in Table 2. But the overall rate of 

adverse pregnancy outcome was proportional to the degree of NT 
increased. Mean NT as shown to vary according to the outcome of 
pregnancy: 4.1 mm in spontaneous fetal loss, 5 mm in hydrops 
fetalis, 5.4 mm in termination of pregnancy due to multiple 
anomaly, 4.1 mm in structural defect and 3 in survivors with no 
defect (Table 4). 182 (86.6 %) cases with normal karyotype and 
increased NT had a normal serial anomaly scan and 
echocardiography, and they born alive with normal postnatal follow-
up. 
 

 
Table 1: Incidence of chromosomal defect according to nuchal translucen 

 
Nuchal Translucency (mm) Total number Abnormal Karyotype n (%) 

95th centile-3 111 6 (5.4) 
3.1-4 72 5 (6.9) 
4.1-5 26 5 (19.2) 
> 5 36 18 (50) 

Total 245 35 (14.2) 
 

Table 2: Pregnancy out of 210 euploid fetuses with increased NT in relation to degree of NT increased 
 

NT (mm) Total 
(n) 

Spontaneous Fetal loss 
n (%) 

Hydropsn 
(%) 

Structural 
Abnormalities 

n (%) 

Termination of pregnancy 
due to multiple anomaly n 

(%) 

Total adverse 
outcome 

n (%) 

Alive with 
no defect n 

(%) 
95th percentile-3 105 0 1 (0.9) 1 (0.9) 0 2 (1.9) 103 (98) 

3.1-4 67 2 (3.8) 1 (1.9) 5 (9.6) 0 8 (11.9) 59 (88) 
4.1-5 21 1 (4.3) 2 (8.6) 4 (17.3) 0 7 (33.3) 14 (66.6) 
> 5 17 1 (3.3) 6 (2.0) 3 (10) 1 (3.3) 11 (64.7) 6 (35.2) 

Total 210 4 (1.9) 10 (4.7) 13 (6.1) 1 (0.4) 28 (13.3) 182 (86.6) 
 

NT, nuchal translucency 
 

Table 3: Fetal structural anomalies diagnosed at prenatal or postnatal examinations (n = 13) 
 

NT (mm) Malformation detected postnatal Malformation detected antenatal N (%)  
3.6  ASD + VSD 

ASD 
TOF 

5 (2.3) Cardiac defects 
4.2  
5.8  
2.9 PI + TR + Hypoplastic Lt Heart 
4.2 ASD 
4.1  Hyperechogenic bowel 2 (0.9) Gastrointestinal defects 
6 Esophageal atresia  

5.3 Hypospadias Polycystic kidney 2 (0.9) Urinary tract and 
Genitalia abnormalities 3.5 

3.7  Diaphragmatic hernia (2) 2 (0.9) Pulmonary defects 
3.2 
 Clubfoot + low set ear  1 (0.4) Skeletal defect 
5  Cystic hygroma 1 (0.4) Nuchal defect 

 
ASD: Atrial septal defect, VSD: Ventricular septal defect, TOF: Tetralogy of fallot 

 
Table 4: Mean nuchal translucency (NT) according to pregnancy outcome 

 
Outcome N Mean (mm) 

Spontaneous fetal loss 4 4/1 
Hydrops 10 5 

Termination of pregnancy due to multiple anomaly 1 5/4 
Structural abnormality 13 4/1 

Survivors without defect 182 3/2 
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DISCUSSION 
 
In the present study, out of 245 fetuses with increased NT (above 
the 95th percentile) 210 (86 %) cases had normal karyotype. 
Tahmasebpour et al., (2012) reported 80 % fetuses with increased 
NT and normal karyotype that was similar to the present study11. 
Bilardo et al., (2007) and Miltoft et al., (2012) have also reported 67 
% and 65 % normal karyotype fetuses with increased NT12,13. The 
present investigation confirms the association between increased NT 
and abnormal chromosomal defects. Based on the results 14 % of 
increased NT cases had abnormal karyotype and was in accordance 
with Fatima et al., (2009) study22. In Fatima et al., (2009) evaluation 
14.2 % of abnormal chromosomal fetuses was reported. 
Tahmasebpour et al., (2012) informed 20 % and Bilardo et al (2007) 
reported 33 % aneuploid cases with the same cut off 11,12. The 
results are different with Senat et al., (2007) study who reported 44 
% and Miltoft et al., (2012) evaluation that reported 34.7 %. The 
difference may be due to the different cut off for NT measurement 
by them. NT cut off in their articles were NT > 4 and NT > 99 %, 
respectively13,14. The present article shows that an adverse 
pregnancy outcome, including spontaneous abortion, intrauterine 
death, hydrops fetalis, termination of pregnancy due to multiple 
anomaly; structural abnormalities occurred in 13 % (28/210) of 
euploid fetuses with NT above the 95th percentile. Lindsey et al., 
(2006) concluded 20 % of adverse pregnancy outcome in increased 
nuchal translucency euploid fetuses15. The overall rate of adverse 
pregnancy outcome was proportional to the degree of NT 
enlargement, ranging from 1.9 % to 64.7 % such as Bilardo et al., 
(2007) reported that the prevalence of  adverse pregnancy outcome 
increased with NT thickness enlargement, ranging from 8 % to 80 
%12. Similarly, Tahmasebpour et al., (2012) reported ranging from 
13 % to 88 % and confirmed the results of Souka et al., (2005) 
study16. Structural defects specially cardiac abnormalities were 
detected in 6 % (13/210) of fetuses in prenatal and postnatal 
evaluation, which is in agreement with Mula et al., (2012) (7 %) and 
Tahmasebpour et al., (2012) (8 %), Bilardo et al., (2007) (6 %) and 
Hiippala et al., (2001) (10 %) studies18,12,19. Orsoz et al., (2009) 
reported 27 % fetuses with structural anomaly20. This difference can 
be due to 5 year postnatal follow up of cases. In the present survey 
the most common fetal malformation was cardiac defect such as 
results obtained from Zosmer et al., (1999) study, therefore they 
recommended doing echocardiography in all cases with increased 
NT21. Five fetuses (2.3 %) with malformation were reported in 
postnatal evaluation. One of them had not done prenatal 
echocardiography while 1.9 % (4/13) was diagnosed in postnatal 
study despite the prenatal investigation. In conclusion, there were 
1.9 % risk for adverse postnatal anatomically outcome in euploid 
fetuses with increasing NT above the 95th percentile and normal 
prenatal evaluation. Tahmasebpour et al., (2012) reported 4 %, 
Fatima et al., (2009) reported 14.8 % which was much higher than 
our study11,22. This can be explained by considering that we did not 
observe delayed brain development in our study. Interestingly that 
Marie et al., (2007) reported that the prevalence of abnormal clinical 
pediatric examination and Age and Stage Questionnaires (ASQ) 
results at 2 years were not associated with NT thickness (> 99 %)17. 
Comparison with an external control group did not show an 
increased incidence of developmental delay. In our disquisition, 
postnatal follow up of euploid increased NT fetuses was normal in 
86.6 %. This finding was similar to Tahmasebpour et al., (2012) 
study who was reported that 74 % normal postnatal follow up in 
euploid increased NT cases11 and approximately like to Mula et al., 
(2012) (63 %), and Hiippala et al., (2001) (73 %), investigations18,19. 
So we can inform parents that the majority of euploid increased NT 
fetuses (86.6 %) will have a normal outcome. This information, 
together with an explanation of subsequent management, will help 
the parents to have more comforting pregnancy and will decrease 
probable termination gestation on the basis of an increased NT. 
Accordingly, our study emphasize on the necessity of follow up of 

normal chromosomal fetuses with increased NT during prenatal care 
and postnatal follow up, especially in fetuses with much high degree 
of NT enlargement. However, we reported 86.6 % normal outcome 
in this pregnancies. That is hopeful information for parents. 
Although, further studies are necessary to perform for long term 
follow up and considerations of neurodevelopmental delay.  
 
ACKNOWLEDGEMENT 
 
This study was supported by Jundishapur University of Medical 
Sciences, Ahvaz, Iran. 
 
REFERENCES 
 
1. Matias A, Gomes C, Flack N, Montenegro N, Nicolaides KH. 

Screening for chromosomal abnormalities at 10-14 weeks: the 
role of ductus venosus blood flow. Ultrasound in obstetrics and 
gynecology. Ultrasound Obstet Gynecol 1998; 12(6): 380-384. 
http://dx.doi.org/10.1046/j.1469-0705.1998.12060380.x 

2. Sebire NJ, Snijders RJ, Davenport M, Greenough A and 
Nicolaides KH. Fetal nuchal translucency thickness at 10-14 
weeks' gestation and congenital diaphragmatic hernia. Obstet 
Gynecol 1997; 90(6): 943-946. http://dx.doi.org/10.1016/S0029-
7844(97)89686-X 

3. Nikolaides KH. A 11-13+6 hetes ultrahang. Fetel Medicine 
Foundation. London; 2004. p. 93-94. 

4. Von Kaisenberg CS, Prols F, Nicolaides KH, Maass N, 
Meinhold Heerlein I, Brand Saberi B. Glycosaminoglycans and 
proteoglycans in the skin of aneuploid fetuses with increased 
nuchal translucency. Hum Reprod 2003; 18(12): 2544-256. 
http://dx.doi.org/10.1093/humrep/deg499 

5. Von Kaisenberg CS, Nicolaides KH, Brand Saberi B. Lymphatic 
vessel hypoplasia in fetuses with Turner syndrome. Hum Reprod 
1999; 14(3): 823-826. http://dx.doi.org/10.1093 
/humrep/14.3.823 

6. Nikolaides KH. Warens hemoglobin level to the development of 
hydrops in rhesus isoimmunization. Am J Obstet Gynecol 1985; 
152: 341-344. http://dx.doi.org/10.1016/S0002-9378(85)80224-
6 

7. Petrikovsky BM, Baker D, Schneider E. Fetal hydrops 
secondary to human parvovirus infection in early pregnancy. 
Prenat Diagn 1996; 16(4): 342-344. http://dx.doi.org/10.1002/( 
SICI)1097-0223(199604)16:4<342::AID-PD851>3.3.CO;2-6 

8. Fukada Y, Yasumizu T, Takizawa M, Amemiya A, Hoshi K. 
The prognosis of fetuses with transient nuchal translucency in 
the first and early second trimester. Acta Obstet Gynecol Scand 
1997; 76(10): 913-916. http://dx.doi.org/10.3109/00016349709 
034901 

9. Masturzo B, Hyett JA, Kalache KD, Rumsby G, Jauniaux E, 
Rodeck CH. Increased nuchal translucency as a prenatal 
manifestation of congenital adrenal hyperplasia. Prenat Diagn 
2001; 21(4): 314-316. http://dx.doi.org/10.1002/pd.54.abs 

10. Van Vugt JMG, Tinnemans BWS, Van Zalen Sprock RM. 
Outcome and early childhood follow up of chromosomally 
normal fetuses with increased nuchal translucency at 10–14 
weeks' gestation. Ultrasound Obstet Gynecol 1998; 11(6): 407-
409. http://dx.doi.org/10.1046/j.1469-0705.1998.11060407.x 

11. Tahmasebpour A, Rafiee NB, Ghaffari S, Jamal A. Increased 
nuchal translucency and pregnancy outcome. Iran J Publ Health 
2012; 41(11): 92-97. 

12. Bilardo CM, Muller MA, Pajkrt E, Clur SA, Van Zalen MM, 
Bijlsma EK. Increased nuchal translucency thickness and normal 
karyotype: time for parental reassurance. Ultrasound Obstet 
Gynecol 2007; 30(1): 11-18. http://dx.doi.org/10.1002/uog.4044 

13. Miltoft CB, Ekelund CK, Hansen BM, Lando A, Petersen OB, 
Skovbo P, Jorgensen FS, Sperling L, Zingenberg H, Nikkila A, 
Shalmi AC, Stornes I, Ersbak V, Tabor A. Increased nuchal 
translucency, normal karyotype and infant development. 



Euploid fetuses with increased nuchal translucency in prenatal and postnatal follow up: et al M Barati 

 

JPSI 4 (2), Mar - Apr 2015 Page 115 

Ultrasound Obstet Gynecol 2012; 39(1): 28-33. 
http://dx.doi.org/10.1002/uog.10060 

14. Senat MV, De Keersmaecker B, Audibert F, Montcharmont G, 
Frydman R, Ville Y. Pregnancy outcome in fetuses with 
increased nuchal translucency and normal karyotype. Prenat 
Diagn 2002; 22(5): 345-9. http://dx.doi.org/10.1002/pd.321 

15. Allan LD. The mystery of nuchal translucency. Cardiol Young 
2006; 16(1): 11-17. http://dx.doi.org/10.1017/ 
S1047951105002039 

16. Souka AP, Von Kaisenberg CS, Hyett JA, Sonek JD, Nicolaides 
KH. Increased nuchal translucency with normal karyotype. Am J 
Obstet Gynecol 2005; 192(4): 1005-1021. http://dx.doi.org/ 
10.1016/j.ajog.2004.12.093 

17. Senat MV, Bussieres L, Couderc S, Roume J, Rozenberg P, 
Bouyer J, Viller Y. Long term outcome of children born after a 
first trimester measurement of nuchal translucency at the 99th 
percentile or greater with normal karyotype: a prospective study. 
Am J Obstet Gynecol 2007; 196(1): 53. e1-6.  

18. Mula R, Gonce A, Bennasar M, Arigita M, Meler E, Nadal A, 
Sanchez A, Botet F, Borrell A. Increased nuchal translucency 

and normal karyotype: perinatal and pediatric outcomes at 2 
years of age. Ultrasound Obstet Gynecol 2012; 39(1): 34-41. 
http://dx.doi.org/10.1002/uog.10059 

19. Hiippala A, Eronen M, Taipale P, Salonen R, Hiilesmaa V. Fetal 
nuchal translucency and normal chromosomes: a long term 
follow up study. Ultrasound Obstet Gynecol 2001; 18(1): 18-22. 
http://dx.doi.org/10.1046/j.1469-0705.2001.00481.x 

20. Orosz L, Lukas J, Szabo M. Long term outcome of pregnancy 
with increased nuchal translucency and karyotype. Donald 
School Journal of Ultrasound in Obstetrics and Gynecology 
2009; 3(3): 83-89. http://dx.doi.org/10.5005/jp-journals-10009-
1024 

21. Zosmer N, Souter VL, Chan CS, Huggon IC, Nicolaides KH. 
Early diagnosis of major cardiac defects in chromosomally 
normal fetuses with increased nuchal translucency. Br J 
Obstetrics Gynaecol 1999; 106(8): 829-833. http://dx.doi.org/ 
10.1111/j.1471-0528.1999.tb08405.x 

22. Fatima A, Maria L, Edecio A. Increased fetal nuchal 
translucency thickness and normal karyotype: prenatal and 
postnatal follow up. Rev Assoc Med Bras 2009; 55(5): 575-580. 

 
 
 

Source of support: Jundishapur University of Medical Sciences, Ahvaz, Iran, Conflict of interest: None Declared 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

How to cite this article:   
M Barati, S Bahrami, MR Aramesh, R Mohammadjafari, N Saadati, N Shahbazian, S Masihi. Euploid fetuses with increased nuchal translucency in prenatal 
and postnatal follow up. J Pharm Sci Innov. 2015;4(2):112-115 http://dx.doi.org/10.7897/2277-4572.04226  

 

QUICK RESPONSE CODE 

 

ISSN (Online) : 2277 –4572 

Website 
http://www.jpsionline.com 


