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Abstract 

 

Aim: This study evaluates the efficacy of genetic sonogram for predicting aneuploidy in high-risk pregnancies. 

Material-Methods: This retrospective study included 1363 pregnant women who underwent a second trimester 

genetic sonogram due to high-risk pregnancy. Sensitivity, specificity, odds ratio, (+) and (-) likelihood ratios 

were calculated for each of the ultrasonography markers. 

Results: Among the high-risk pregnancy study population, there was no significant difference regarding 

advanced maternal age, presence of a relative with Down Syndrome, history of anomaly in the previous 

pregnancy, hyperechogenic bowels, pyelectasis, nuchal fold thickness > 5 mm, ventriculomegaly, choroid 

plexus cyst, single umbilical artery or presence of right echogenic intracardiac focus between the control and 

aneuploidy groups (p>0.05). Tricuspid regurgitation, hypoplasia/absence of nasal bone, short femur, short 

humerus and left echogenic intracardiac focus were associated with increased risk of aneuploidy (p<0.05). The 

risk of aneuploidy was increased by 14.45 fold (95% CI 2.90-71.85) in cases with tricuspid regurgitation, 18.01 

(5.46-59.32) fold by hypoplasia/absence of nasal bone, 9.74 (3.70-25.65) fold by presence of short femur, 11.42 

(4.30-30.30) fold by presence of short humerus, and 4.20 (1.39-12.64) fold with the presence of left echogenic 

intracardiac focus. Analysis of combined markers showed that hypoplasia/absence of nasal bone + short 

humerus + tricuspid regurgitation resulted in the highest risk (OR = 11.20, LHR = 7.53). 

Conclusion: In countries where NIPT could not be used as a screening test, genetic sonography is recommended 

for Down syndrome risk modification in high-risk pregnancies. 
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Öz 

 

Amaç: Bu çalışmanın amacı yüksek riskli gebeliklerde anöploidi öngörmede genetik sonogramın etkinliğini 

değerlendirmektedir. 

Gereç ve Yöntem: Bu retrospektif çalışmaya yüksek riskli gebelik nedeniyle ikinci trimester genetik sonogram 

uygulanan 1363 gebe dahil edildi. Her bir  ultrasonografi markerı için spesifite, sensivite, odds ratio, pozitif ve 

negatif olabilirlik oranları hesaplanmıştır. 

Bulgular: Çalışmada yüksek riskli gebelik popülasyonunda; ileri anne yaşı, Down Sendromlu bir akrabanın 

varlığı, önceki gebelikte anomali öyküsü, hiperekojenik bağırsak, pyelektazi, ense kalınlığı > 5 mm, 

ventrikülomegali, koroid pleksus kisti, tek umbilikal arter varlığı, sağ ekojenik intrakardiyak odak açısından 

kontrol ve anöploidi grupları arasında anlamlı bir fark yoktu (p> 0.05). Triküspit yetersizliği, burun kemiği 

hipoplazisi/yokluğu, kısa femur, kısa humerus ve sol ekojenik intrakardiyak odak artmış anöploidi riski ile 

ilişkili bulunmuştur (p <0.05). Anöploidi riski, triküspit yetersizliği olan olgularda 14.45 kat (% 95 CI 2.90-

71.85), burun kemiği yokluğunda/hipoplazisinde 18.01 (5.46-59.32), kısa femur varlığı ile 9.74 (3.70-25.65), 

kısa humerus varlığında 11.42 (4.30-30.30), sol ekojenik intrakardiyak odak varlığında 4.20 (1.39-12.64) kat 

artmaktadır. Kombine markerların analizinde,burun kemiği hipoplazisi, kısa humerus ve triküspit yetersizliğinin 

birlikteliği en yüksek riskle sonuçlandığını gösterilmiştir (OR =11.20, LHR =7.53). 

Sonuç: NIPT'nin iyice yayılmadığı bazı ülkelerde, yüksek riskli gebeliklerde Down sendromu risk 

modifikasyonu için genetik sonografi önerilir. 
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Introduction 

Prenatal diagnosis refers to the detection of fetal 

chromosomal anomalies and other fetal malformations and 

diseases during the intrauterine period. Biochemical tests and 

ultrasonography (screening at 11th-14th weeks for nuchal 

translucency, screening at 18th-23rd weeks for soft markers) 

have become standard procedures for screening fetal 

chromosomal abnormalities [1,2]. Diagnosis of fetal aneuploidy 

requires invasive prenatal diagnostic procedures. These invasive 

diagnostic methods can lead to abortions in 1-2% of cases and 

are therefore recommended to those who have a high risk of 

chromosomal anomaly [3].  One of the methods to determine risk 

is second trimester ultrasonographic evaluation. This evaluation 

should identify abnormal ultrasonographic findings including 

major structural anomalies as well as minor (soft) markers that 

can aid in distinguishing aneuploid fetuses from euploid ones [4]. 

Ultrasonography is a highly efficient method for 

detection of trisomy 13 and 18 due to the high frequency of 

major anomalies (83-100 %). However, major fetal anomaly is 

observed in only 25 % of cases with trisomy 21 [5].  Major fetal 

anomalies observed in the ultrasonographic examination of 

fetuses with Down syndrome include cardiac defects (AVSD, 

Membranous VSD, Coarctation of Aorta, Double Outlet Right 

Ventricle, Tetralogy of Fallot), duodenal atresia, cystic hygroma, 

and hydrops fetalis. When these findings are detected, fetal 

karyotyping is recommended without the need for any additional 

risk modification [6].  On the other hand, some minor 

ultrasonographic changes are used for Down syndrome risk 

modification. These changes are often seen in normal fetuses, are 

usually transient, and have no serious consequences on the 

prognosis of the fetus. However, some features are more 

common in fetuses with trisomy 21 and are considered 

ultrasonographic markers (soft markers) of Down syndrome [7]. 

The most commonly used markers include nuchal fold thickness, 

hyperechogenic bowels, echogenic intracardiac focus, short 

extremities, pyelectasis, mild degree ventriculomegaly, wide 

pelvic angle, shortness of frontal lobe hypoplasia, clinodactyly, 

chorioid plexus cyst, and single umbilical artery. In recent years, 

attempts have been made to increase the sensitivity of this 

procedure by integrating additional measures, including absence 

or hypoplasia of nasal bone [8], frontomaxillary facial angle, 

prenasal edema [9], aberrant right subclavian artery [10],  and 

tricuspid regurgitation [11]. The concept of "genetic sonography" 

can be described as the determination of aneuploidy risk via 

ultrasonography in order to identify patients with a high risk of 

trisomy 21. The goal is to reduce the number of unnecessary 

amniocentesis (and thus to reduce pregnancy loss associated with 

this procedure) without compromising sensitivity. 

The number of genetic sonographic markers which are 

recommended for use in assessment of fetal anomalies has 

increased substantially over the past 20 years. Utilization of a 

large panel of sonographic findings results in increased 

diagnostic sensitivity (50-93%) [12]. 

The aim of the present study is to determine the efficacy 

of genetic sonography for predicting aneuploidy among high risk 

pregnant women referred to the perinatology unit in Suleymaniye 

Maternity Hospital.   

Material and methods  

In our study, 2036 high-risk patients from 10942 

patients who underwent genetic sonograms with second trimester 

(16th-24th gestational weeks) ultrasonography applied to the 

Perinatology Department of Suleymaniye Maternity Hospital 

Hospital between June 2000 and July 2011 were included. 

Approval of Education and Planning Board and Ethical 

Committee of the Suleymaniye Maternity Hospital was received 

(Date:01/06/2008, No: 352). This study has been conducted in 

accordance with the declaration of Helsinki.  

The women were considered as high-risk and were 

referred to perinatology department due to one or more of the 

following criteria: advanced maternal age, history of baby with 

anomaly in the previous pregnancy, presence of a relative with 

trisomy 21, high biochemical risk, anomaly detected by 

ultrasonography, presence of a marker suggestive of aneuploidy. 

We attempted to contact all 2036 cases during the postpartum 

period to confirm the diagnosis. We could not reach 643 

(31.06%) cases due to incorrect phone number, missing hospital 

records, or change of address. We successfully contacted 1393 

cases. 30 subjects were excluded due to intra-uterine demise 

before 40th week of gestation. Therefore, the study included 

1363 (66.94%) cases. Table 1 shows the reason for referral 

among high-risk pregnant women. 

 
Table1: Reason for referral among high-risk pregnant women 

Reason of referral Cou

ntn (%) 

Advanced maternal age 290(14.24%) 

Advanced maternal age + High calculated biochemical 

riska  

196 (9.62%) 

Advanced maternal age + Presence of an ultrasonographic 
finding 

92 (4.51%) 

Advanced maternal age + High calculated biochemical 

riska+ Presence of an ultrasonographic finding 

45 (2.21%) 

Advanced maternal age +History of a baby with anomaly 
in the previous pregnancy 

6  (0.29%) 

Advanced maternal age +Presence of a relative with 

trisomy 21 

1 (0.04%) 

Advanced maternal age+ History of a baby with anomaly 
in the previous pregnancy+ Presence of an 

ultrasonographic finding 

1 (0.04%) 

Advanced maternal age+ Presence of a relative with 

trisomy 21+ High calculated biochemical riska 

1 (0.04%) 

History of a baby with anomaly in the previous pregnancy 11(0.54%) 

History of a baby with anomaly in the previous 

pregnancy+ Presence of an ultrasonographic finding 

4(0.19%) 

History of a baby with anomaly in the previous 
pregnancy+ High calculated biochemical riska 

2(0.09%) 

Presence of a relative with trisomy 21 1(0.04%) 

Presence of a relative with trisomy 21+ Presence of an 

ultrasonographic finding 

4(0.19%) 

High calculated biochemical riska 317(15.56%) 

High calculated biochemical riska+ Presence of an 

ultrasonographic finding 

192(9.43%) 

Presence of an ultrasonographic finding 873(42,87%) 

Total 2036 (%100) 

 

In our perinatology department, genetic sonography was 

performed using a 3-7 MHz abdominal convex probe with a 

General Electric Voluson E730 ultrasonography device or a 3-5 

MHz abdominal convex probe with a General Electric Logic 400 

ultrasonography device. All measurements and evaluations were 

performed by an experienced perinatologists in the unit 

following a standardized protocol. Examinations included fetal 

biometric measurements and detailed investigation for major and 

minor markers of aneuploidy. Examinations were carried out in 

the supine position at 2-3 MHz frequency, allocating 20 minutes 

of time per patient on average. Short femur was defined as the 

proportion of measured length to the expected length smaller < 

0.91 and short humerus was defined as the proportion of 

measured length to the expected length < 0.90.  Mild degree 

ventriculomegaly was defined as lateral ventricle atrial diameter 

of the fetal head measured in transverse axial section between 10 

and 15 mm. Echogenic intracardiac focus was defined as the 

presence of one or more round hyperechogenic appearances in 
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the ventricles in a four chamber section of the heart with similar 

or higher echogenicity compared to bones. Likewise, echogenic 

bowel was defined as bowels showing the same or higher 

echogenicity compared to bone structures such as the tibia or 

iliac bones. Criterion for renal pyelectasis was defined as 

bilateral renal pelvis anteroposterior diameter greater than 3 mm. 

Nasal hypoplasia was defined as fetal nasal bone length ≤ 2.5 

mm. Increased nuchal fold thickness was defined as thickness ≥ 

5 mm. Sensitivity, specificity, odds ratio, (+) and (-) likelihood 

ratios were calculated for each of the markers observed by 

ultrasonography. 

Statistical analysis 

As statistical methods mean, standard deviation, 

frequency, the chi-square test and diagnostic screening tests were 

used. Statistical analyses were performed with the SSPS version 

17.0 for Windows (SPSS Inc., Chicago, IL, USA) We assessed 

the overall diagnostic performance by weighted independent 

estimation of detection rate (sensitivity), true negative rate 

(specificity), positive likelihood ratio (LR; sensitivity / 

(1−specificity) and negative LR (1−sensitivity) / specificity). 

Results were evaluated within a 95% confidence interval, and 

level of significance was accepted as p<0.05.. 

Results 

The study included 1363 high-risk cases presenting to 

the Perinatology Department of Suleymaniye Maternity Hospital, 

who underwent a second trimester genetic sonography and 

whose diagnosis was confirmed during the postpartum period. 

Maternal age of cases varied between 17 and 48 years, with a 

mean maternal age of 31.25 ± 6.64 years. In our study, maternal 

age was < 35 years in 862 (63.5%) cases, and ≥ 35 years in 496 

(36.5%) cases. 1363 high-risk cases were provided with genetic 

counseling. 1363 high-risk cases were advised to undergo 

invasive procedures to reach a definitive diagnosis and for 

karyotyping. 336 cases did not choose to undergo the 

recommended procedure. Of the 1015 cases who agreed to 

undergo the recommended procedure, 966 cases (95.1%) 

underwent amniocentesis , 45 cases (4.43%) underwent 

cordocentesis, and 4 cases (0.4%) underwent   chorionic villous 

sampling. No prenatal or postnatal karyotype anomalies were 

detected in 1338 (98.16%) cases. Aneuploidy was detected in 25 

(1.84%) cases. Of these 25 cases with aneuploidy, 22 had 

trisomy 21, 1 had trisomy 2, 1 had trisomy 18, 1 had triploidy 

(69 XXY). 21 of the 22 cases with trisomy 21 were detected via 

invasive prenatal diagnostic tests.  

The remaining case was advised to undergo 

amniocentesis due to detection of a bilateral intracardiac 

echogenic focus, bilateral choroid plexus cyst, and tricuspid 

regurgitation in the ultrasonography. However, the patient did 

not follow the recommendations of the medical staff and trisomy 

21 was diagnosed in the newborn postnatally.  

Among the 25 cases with aneuploidy, none had a 

relative with Down syndrome or history of anomaly in a previous 

pregnancy. Among the 1338 cases classified as the control 

group, 7 (0.5%) had a relative with Down syndrome, and 2 had a 

history of anomaly in a previous pregnancy. There was no 

significant difference between the control and aneuploidy groups 

regarding presence of a relative with Down syndrome or history 

of anomaly in a previous pregnancy (p>0.05).  

Hypoplasia/absence of the nasal bone was significantly 

more frequent among cases with aneuploidy (p=0.001). Among 

25 cases with aneuploidy, 4 had hypoplasia/absence of the nasal 

bone. The sensitivity and specificity of this marker were 16% 

and 98.95%, respectively. Hypoplasia/absence of the nasal bone 

increased the risk of aneuploidy by 18.01 (95% CI 5.46-59.32) 

fold. The likelihood ratio (+) was 15.30 and the likelihood ratio 

(-) was 0.84 (Table 2). 

Short femur was significantly more common among 

cases with aneuploidy (p=0.001). Among the 25 cases with 

aneuploidy, 6 had short femur. The sensitivity and specificity of 

this marker were 24% and 98.86%, respectively. Presence of 

short femur increased the risk of aneuploidy by 9.74 (95% CI 

3.70-25.65) fold. The likelihood ratio (+) was 7.64 and the 

likelihood ratio (-) was 0.78 (Table 2). 

Short humerus was significantly more common among 

cases with aneuploidy (p=0.001). Among 25 cases with 

aneuploidy, 6 had a short humerus. The sensitivity and 

specificity of this marker were 24% and 97.31%, respectively. 

Presence of short humerus increased the risk of aneuploidy by 

11.42 (95% CI 4.30-30.30) folds. The likelihood ratio (+) was 

8.92; and likelihood ratio (-) was 0.78. (Table 2). 

Tricuspid regurgitation was significantly more common 

among cases with aneuploidy (p=0.001). Among 25 cases with 

aneuploidy, 2 had tricuspid regurgitation. Sensitivity and 

specificity of this marker were 8% and 99.49%, respectively. 

Presence of tricuspid regurgitation increased the risk of 

aneuploidy by 14.45 (95% CI 2.90-71.85) fold. The likelihood 

ratio (+) was 13.37 and the likelihood ratio (-) was 0.92. (Table 

2). 

Clinodactyly was significantly more common among 

cases with aneuploidy (p = 0.024). Among 25 cases with 

aneuploidy, 1 had clinodactyly. Sensitivity and specificity of this 

marker were 4% and 99.48%, respectively. Presence of 

clinodactyly increased the risk of aneuploidy by 7.92 (95% CI 

0.93-66.92) fold. However, this increase was did not meet the 

standard of statistical significance (p<0.05). The likelihood ratio 

(+) was 7.69 and the likelihood ratio (-) was 0.96. (Table 2). 

The frequency of major cardiac anomaly was 

significantly higher among cases with aneuploidy (p=0.035). 

Among 25 cases with aneuploidy, 3 had major cardiac anomaly. 

Sensitivity and specificity of this marker were 12% and 99.33%, 

respectively. Presence of major cardiac anomaly increased the 

risk of aneuploidy by 20.13 (95% CI 5.10-79.47) fold. The 

likelihood ratio (+) was 17.91 and the likelihood ratio (-) was 

0.88. (Table 2). 

Presence of left echogenic intracardiac focus was 

significantly more common among cases with aneuploidy 

(p=0.006). Among the 25 cases with aneuploidy, 4 had left 

echogenic intracardiac focus. Sensitivity and specificity of this 

marker were 16% and 95.66%, respectively. The odds ratio was 

4.20 (95% CI 1.39-12.64). The likelihood ratio (+) was 3.68 and 

the likelihood ratio (-) was 0.87. (Table 2). 

In addition to isolated markers, we also examined the 

association between combinations markers and aneuploidy risk. 

Among all investigated combinations, the combination that was 

most strongly associated with aneuploidy was tricuspid 

regurgitation + hypoplasia/absence of the nasal bone + short 

humerus. The combination of tricuspid regurgitation + 

hypoplasia/absence of the nasal bone + short humerus was 

significantly more common among cases with aneuploidy 

(p=0.001). Among 25 cases with aneuploidy, 9 had at least one 

of the following conditions: tricuspid regurgitation, 

hypoplasia/absence of nasal bone, or short humerus combination. 

Sensitivity and specificity of this combination were 36% and 

95.22%, respectively. The odds ratio was 11.20 (95% CI 4.76-

26.31). The likelihood ratio (+) was 7.53 and the likelihood ratio 

(-) was 0.67.  

Short femur + short humerus + hypoplasia of the nasal 

bone was the second most common combination among cases 

with aneuploidy (p = 0.001). Among 25 cases with aneuploidy, 8 

exhibited at least one of the following traits: short femur, short  
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humerus, or hypoplasia of the nasal bone. Sensitivity and 

specificity of this combination were 32% and 95.81%, 

respectively. Odds ratio was 10.77 (95% CI 4.46-26.02). The 

likelihood ratio (+) was 7.63 and the likelihood ratio (-) was 

0.70. (Table 2). 

There was no significant difference regarding presence 

of right echogenic intracardiac focus, hyperechogenic bowels, or 

the proportion of cases with nuchal fold thickness > 5 mm 

between the control and aneuploidy groups in the high-risk 

population (p=0.236; p=0.526; p=0.175). In addition, there was 

no significant difference between the normal and aneuploidy 

groups in the high-risk population regarding presence of right 

pyelectasis, or left pyelectasis, or bilateral pyelectasis, presence 

of right ventriculomegaly, or left ventriculomegaly, or bilateral 

ventriculomegaly, presence of right plexus cyst, or left choroid 

plexus cyst, or bilateral choroid plexus cysts, or absence of right 

umbilical artery, or left umbilical artery ([p=0.217, p=0.196, 

p=0.296]; [p=0.151, p=0.730, p=0.604]; [p=0.138, p=0.264, 

p=0.102]; [p=0.594, p=0.365], respectively) (Table 3). 
  

Discussion 

 Genetic sonography relies on several ultrasonographic 

markers which are not strictly fetal anomalies. These features 

may also be observed in normal fetuses but are more common in 

fetuses with trisomy 21. In our study, we investigated cases who 

underwent genetic sonogram between the 16th and 24th weeks of 

gestation for examination of nuchal fold thickness, 

hyperechogenic bowel, echogenic intracardiac focus, short 

femur, short humerus, pyelectasis, ventriculomegaly, 

hypoplasia/absence of nasal bone, choroid plexus cyst, 

clinodactyly, single umbilical artery, tricuspid regurgitation and 

major cardiac anomaly. The patients were advised to undergo 

additional invasive diagnostic procedures because of presence of 

one or more significant ultrasonographic findings and another 

risk factor, such as advanced maternal age, increased calculated 

risk in triple test, history of anomaly in a previous pregnancy, or 

presence of a relative with Down syndrome. 

According to our data, hypoplasia/absence of the nasal 

bone, short femur, short humerus, tricuspid regurgitation and left 

echogenic intracardiac focus were significantly more common 

among cases with aneuploidy (p<0.05). 

Cicero et al. reported the LHR value for trisomy 21 in 

the presence of nasal bone hypoplasia as 50.5 [13].  Bromley et 

al. reported the LHR value in the absence of nasal bone as 83, 

stating that the absence of the nasal bone was the most 

significant marker in the genetic sonogram [14]. In our study, 

sensitivity and specificity of hypoplasia/absence of nasal bone  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

were 16% and 98.95%, respectively. We found that 

hypoplasia/absence of nasal bone increased the risk of 

aneuploidy by 18.01 (5.46-59.32) fold. 

Benacerraf et al reported the LHR value for short femur 

as 5.5, and the LHR value for short humerus as 13.4 [15].  

Nyberg et al. calculated LHR of short femur as 1.2, and LHR of 

short humerus as 5.1 [16].  Johnson et al. reported the LHR of 

short humerus as 7.5, making this the third most important 

marker in the genetic sonogram [17]. In our study, we calculated 

sensitivity, specificity and LHR values of short femur as 24%, 

96.86%, and 7.64, respectively. The presence of short femur 

increased the risk of aneuploidy by 9.74 (3.70-25.65) fold. As for 

short humerus, sensitivity, specificity and LHR values were 

24%, 97.31% and 8.92, respectively. Short humerus increased 

the risk of aneuploidy by 11.42 (4.30-30.30) fold. Other studies 

also showed that in comparison to the presence of short femur, 

the presence of a short humerus was more significant for 

aneuploidy risk [18]. 

Faiola et al.  examined the association between tricuspid 

regurgitation and chromosomal abnormalities [19]. Their study 

included a total of 1557 cases with high risk for Down syndrome 

(high biochemical risk, or increased nuchal translucency), and 

they examined tricuspid valve in 1538 (99%) cases. They 

detected trisomy 21 in 114 cases, trisomy 18 in 42 cases, and 

other chromosomal abnormalities in 59 cases, while 1323 cases 

were found to have no chromosomal abnormality. They observed 

tricuspid regurgitation in 67.5% of cases with trisomy 21, in 33% 

of cases with trisomy 18, in 15% of cases with other 

chromosomal abnormalities, and in 4.4% of cases without any 

chromosomal abnormality.  Faiola et al. concluded that early 

detection of tricuspid regurgitation was not an appropriate 

screening method for the general population. They stated 

however, that since tricuspid regurgitation was frequently 

associated with chromosomal abnormalities in a high risk 

population, and because sensitivity was high, that this finding 

could serve as a useful marker. In our study, we found that 

tricuspid regurgitation was significantly more common among 

cases with aneuploidy (p=0.001). Among 25 cases with 

aneuploidy, 2 were found to have tricuspid regurgitation. 

Sensitivity and specificity of this marker were 8% and 99.49%, 

respectively. The odds ratio was 14.45 (95% CI 2.90-71.85). The 

likelihood ratio (+) was found as 13.37 and the likelihood ratio (-

) was 0.92. 

Roberts et al. reported the frequency of echogenic 

intracardiac focus among aneuploid fetuses as 16-39% [20].  

Nyberg et al.  and Benacerraf et al.  reported LHR values for 

echogenic intracardiac focus between 1.4 and 5.4 [15,16].  In our 

study, the frequency of left echogenic intracardiac focus was 

significantly higher among cases with aneuploidy. Sensitivity, 

Table.2 :Odds ratios and Likelihood Ratios for Sonographic Markers: Statistically Significant* Associations With Down Syndrome 
 Aneuploidy 

 (n=25) 

Normal 

(n=1338) 

+p value Sensitivity Specificity  Odds Ratio                        L ratio 

(+) 

Li ratio 

(-) 

 n (%) n (%)  % %  %95CI   

Hypoplasia/absence of the nasal 

bone 

4 (16%) 14(1.0%) 0.001  16% 98.95% 18.01 5.46-59.32 15.30 0.84 

Short femur 6 (24%) 42(3.1%) 0.001  24% 96.86% 9.74 3.70-25.65 7.64 0.78 

Short humerus 6 (24% 36(2.7%) 0.001 24% 97.31% 11.42 4.30-30.30 8.92 0.78 

Tricuspid regurgitation 2 (8%) 8 (0.6%) 0.001 8% 99.49% 14.45 2.90-71.85 13.37 0.92 

Clinodactyly 1 (4%) 7 (0.5%)  0.024  4% 99.48% 7.92 0.93-66.92 7.69 0.96 

 Major cardiac anomaly 3 (12%) 9(0.7%) 0.035  12%  99.33% 20.13  5.10-79.47 17.91 0.88 

Left echogenic intracardiac focus 4 (16%) 58(4.33%) 0.006 16%  95.66% 4.20 1.39-12.64 3.68 0.87 

Ttricuspid regurgitation + 

hypoplasia/absence of the nasal 

bone + short humerus 

9 (36%) 64(4.78%) 

  

0.001  36% 95.22% 11.20 4.76-26.31 7.53 0.67 

Short femur + short humerus + 

hypoplasia 

8 (32%) 56(4.18%) 

  

0,001  32% 95.81% 10.77 4.46-26.02 7.63 0.70 

+ chi-square test p<0,05  
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specificity and LHR were 16%, 95.66% and 3.68, respectively, 

and this marker was found to increase the risk of aneuploidy by 

4.20 (1.39-12.64) fold. 

 
Table 3: Distribution of cases according to genetic sonogram results 

 Aneuploidy 
 (n=25) 

n (%) 

Normal 
(n=1338) 

n (%) 

p value 

Right Echogenic Intracardiac 

Focus 

1 (4%) 17 (1.27%) 0.236 

Hyperechogenic Bowels 4 (16%) 284 (21.2%) 0.526 

Nuchal Fold Thickness > 5 
Mm 

3 (12%) 81 (6.1%) 0.175 

Right Pyelectasis 0 77 (5.75%) 0.217 

Left Pyelectasis 0 84 (6.27%) 0.196 
Bilateral Pyelectasis 0 56 (4.1%8) 0.296 

Right Ventriculomegaly 2 (8%) 40  (3.0 %) 0.151 

Left Ventriculomegaly 0 38   (2.8%) 0.730 
Bilateral Ventriculomegaly 1 (4%) 32 (2.39 %) 0.604 

RİGHT Choroid Plexus 5 (20% 143 

(10.68%) 

0.138 

Left Choroid Plexus 4 (16%) 126 

(10.16%) 

0.264 

Bilateral Choroid Plexus 
Cysts 

4 (16%) 98 (7.32%) 0.102 

 Absence Of Left Umbilical 

Artery 

1 (4%) 22 (1.64%) 0.365 

Absence Of Right Umbilical 

Artery 

0 15 (1.12%) 0.594 

 

Vintzileos et al. (1997) and Deren et al. (1998) reported 

that clinodactyly was observed in 3.4% of normal fetuses, and in 

18.8% of fetuses with trisomy 21. They reported the LHR value 

as 5.6 [21,22]. In our study, clinodactyly was significantly more 

common among cases with aneuploidy (p<0.05). Clinodactyly 

was calculated to increase the risk of aneuploidy by 7.92 (95% 

CI 0.93-66.92) fold. However, this increase was insignificant. 

In our study, we found no significant difference 

regarding nuchal fold thickness, presence of hyperechogenic 

bowels, pyelectasis, ventriculomegaly, choroid plexus cyst, 

single umbilical artery, or right intracardiac focus between the 

normal and aneuploidy groups in the high risk population 

(p>0.05). 

Studies that defined pathological nuchal fold thickness 

as ≥ 6 mm reported the sensitivity of this marker as 40% and 

false positivity as 0.1%. Smith-Bindman et al. Reported the LHR 

value of nuchal fold thickness as 17, and stated that it was the 

second most significant marker in the genetic sonogram [23].  

Nyberg et al. proposed that the sensitivity of this marker would 

be increased without causing any abnormal increase in the false 

positivity rate by dropping the pathological threshold to 5m; 

using this definition, they, reported an LHR value of 38.7 [16]. 

In our study, we defined the pathological threshold for nuchal 

fold thickness as 5 mm. We found no significant difference 

between the normal and aneuploidy groups regarding the 

proportion of cases with increased nuchal thickness (p=0.175).  

Benacerraf et al.  and Nyberg et al.  reported the LHR of 

hyperechogenic bowels as 22.5 and 6.7, respectively [15,16]. In 

their 2001 study, Smith Bindman et al. reported sensitivity, 

specificity, and LHR values of hyperechogenic bowels as 4%, 

99%, and 6.1, respectively [23]. In our study, we found no 

significant difference in the high-risk population regarding 

frequency of hyperechogenic bowels between normal and 

aneuploidy groups (p > 0.05).  

In the studies conducted by Mandell et al.  and 

Benacerraf et al. pyelectasis was observed in 17-25% of fetuses 

with Down syndrome, and 2.8% of normal fetuses [15,24].  

Mean LHR values of pyelectasis were reported in the range 

between 1.5 and 5.2 [15]. In their 2001 study, Smith Bindman et 

al. reported sensitivity, specificity and LHR values of pyelectasis 

as 2%, 99%, and 1.9, respectively [23].   We did not observe any 

cases of pyelectasis in the study group.  

Hobbins et al. reported the sensitivity of mild degree 

ventriculomegaly between 5.7% and 14.5%, and false positivity 

rate as 0.1%. [25]. In our study, we found no evidence that 

ventriculomegaly has any meaningful sensitivity for the 

prediction of aneuploidy. 

In a case control study published in 2002, Bromley et al. 

reported the LHR value of echogenic intracardiac focus for 

aneuploidy risk as 1.4 (95% CI 0.6-4.3) [26]. However, this 

result was not statistically significant26 .In our study, the 

frequency of left echogenic intracardiac focus was significantly 

higher among cases with aneuploidy (p=0.006). Among the 25 

cases with aneuploidy, 4 were found to have left echogenic 

intracardiac focus. The sensitivity and specificity values were 

16% and 95.66%, respectively. The odds ratio was 4.20 (95% CI 

1.39-12.64). Likelihood ratio (+) The likelihood ratio (+) was 

3.68 and the likelihood ratio (-) was 0.87. 

Gross et al. reported the frequency of trisomy 18 in the 

presence of isolated choroid plexus cyst as 1/374 [27]  .Smith 

Bindman et al. (2001) calculated the LHR value of choroid 

plexus cyst for trisomy 21 as 1.0, and stated that presence 

choroid plexus cyst was not a marker for trisomy 21 [23]. In our 

study, the frequency of choroid plexus cyst was not significantly 

different between the control and aneuploidy groups in a high 

risk population (p>0.05). 

Budorick et al. found no significant association between 

isolated single umbilical artery and aneuploidy [28]. Similarly, 

we found no significant difference regarding frequency of a 

single umbilical artery between the control and aneuploidy 

groups in a high risk population (p>0.05). Nyberg et al.  

evaluated risk modification based on the genetic sonogram and 

found that the presence of a single marker increased the risk by 2 

fold, the presence of two markers increased the risk by 10 fold, 

and presence of three markers increased the risk by 100 fold on 

average [18]. In our study, when we examined the effect of 

combinations of markers on aneuploidy risk, we found that the 

combination of hypoplasia/absence of nasal bone + short 

humerus + tricuspid regurgitation yielded the highest LHR value, 

with an odds ratio of 11.20. 

Nowadays in most of the countries a highly sensitive 

non-invasive testing called NIPT is used as screening test for 

earlier detection of aneuploidy in high risk pregnant women. 

Pregnancies with high risk NIPT results are referred for genetic 

counselling to be evaluated for invasive procedures such as 

chorionic villus sampling, amniocentesis or cordosentesis. But 

still in some countries NIPT could not be used as routine 

screening method. In these cases, this study have clinical 

importance to guide obstetricians for efficacy of genetic 

sonogram for predicting aneuploidy in a high risk pregnancy 

population. The purpose of genetic sonogram is to reduce the 

number of unnecessary invasive procedures and to minimize the 

rate of false positivity without compromising the sensitivity for 

detection of anomalies in a high risk population. In conclusion, 

when performed following a standardized protocol in 

perinatology units by experienced per,natologists, genetic 

sonogram is characterized by high sensitivity, high specificity 

and low false positivity rates for Down syndrome screening. This 

procedure is recommended for Down syndrome risk 

modification in high or intermediate risk populations as 

determined by maternal age, first trimester screening or 

triple/quadruple tests. 
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