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PRHIE A A R g ARG R BTN AR ARIEIRGE R R e e BEL
42 RAEIEEGL. 73BT NT X T UEgRES 5 i TN, 8t 528 TAERE T 28 (Receiver Operating
Characteristic Curve, ROC) T (Area Under the Curve, AUC) Zr#7, 5 KH NT Fll Uk iz 45
SRR AR . IR 20 = A NT<HWHE; B4l HbiE<NT<3.5mm;
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W4 (7=-6.584, P<<0.001) . NT (Z=-5.397, P<0.001) . HDP (;?=12.494, P<0.001) .
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Abstract

Objective

To explore the optimal cut-off value of fetal nuchal translucency (NT) in Shihezi area, and to analyze
the predictive value of NT and high-risk factors for pregnancy outcomes, in order to improve the efficiency
of prenatal screening and provide a reference for formulating individualized prenatal diagnostic plans.

Method

The research subjects are pregnant women who underwent NT ultrasound examination in the
Obstetrics Department of the First Affiliated Hospital of Shihezi University from January 2021 to
December 2023. Their general information, gestational complications, NT examination results, and other
pre-pregnancy examination data are collected, including the results of prenatal ultrasound during pregnancy
and chromosome results. Follow-up included pregnancy outcome type, gestational age at delivery, mode of
delivery, and neonatal survival within 42 days. The predictive value of NT for pregnancy outcomes was
analyzed using receiver operating characteristic (ROC) curve analysis to determine the optimal NT cut-off
value. Participants were divided into three groups based on NT: Group A (NT < cut-off), Group B (cut-off
< NT < 3.5mm), and Group C (NT = 3.5mm). The correlation between NT ranges and pregnancy
outcomes was explored, and logistic regression was used to identify independent risk factors for adverse
outcomes.

Results

1. Among 2993 pregnant women, 2384 (79.7%) had normal outcomes and 609 (20.3%) had adverse
outcomes. The normal group had a mean age of 30.49 =+ 3.91 years, mean delivery gestational age of
38.87 1 1.03 weeks, and median NT of 1.40 (1.20, 1.80) mm, with gestational diabetes mellitus (GDM) in
487 (20.4%), hypertensive disorders of pregnancy (HDP) in 192 (8.0%), and hypothyroidism in 398
(16.7%). The adverse outcome group had a mean age of 30.95 £ 4.35 years, mean delivery gestational age
of 34.37 & 7.42 weeks, and median NT of 1.60 (1.20, 2.00) mm, with GDM in 145 (23.8%), HDP in 77
(12.6%), and hypothyroidism in 85 (14.0%). Significant predictors of adverse outcomes included maternal
age (Z=10.916, P<0.001), gestational age at delivery (Z=-6.584, P<0.001), NT (Z=-5.397, P < 0.001), and
HDP (y*= 12.494, P <0.001).

2. Pregnant women with NT = 2.0 mm were selected. The area under the curve (AUC) was 0.652 (P
< 0.001). The optimal cut - off value was NT = 2.6 mm, with the corresponding sensitivity, specificity, and
Youden's index being 0.48%, 0.79%, and 0.27 respectively. When NT was 2.5 mm, 3.0 mm, and 3.5 mm,
the sensitivity, specificity, and Youden's index were 0.54%, 0.72%, and 0.26; 0.28%, 0.92%, and 0.20;

0.21%, 0.98%, and 0.19 respectively. Considering the comprehensive risk of missed diagnosis, high - risk



factors, as well as economic, social, and family factors, NT = 2.5 mm with relatively high sensitivity was
selected as the cut - off value for NT thickening. According to the cut - off value, the pregnant women were
divided into three groups: 2746 cases (91.7%) in the NT < 2.5 mm group, 203 cases (6.8%) in the 2.5 mm
< NT < 3.5 mm group, and 44 cases (1.5%) in the NT = 3.5 mm group.

3. Analyzing the relationship between NT and prenatal ultrasound results in the three groups, it is
found that NT is positively correlated with =2 abnormal soft markers and structural abnormalities (3> =
24.849, r = 0.085, P < 0.001). With increased NT thickness, the detection rate of = 2 abnormal soft
markers and structural abnormalities also increases. The detection rate of surface structural abnormalities
by NT combined with prenatal ultrasound is higher than that by a single NT examination or prenatal
ultrasound examination.

4. Analyzing the relationship between NT and prenatal diagnosis results in the three groups, it is
found that NT is positively correlated with chromosomal abnormalities (> = 9.560, r = 0.014, P = 0.008).
With increased NT thickness, the detection rate of chromosomal abnormalities also increases.

5. Analysis indicates that there is a positive correlation between NT thickness and adverse pregnancy
outcomes ( y2 =101.653, r = 0.145, P < 0.001). As NT thickness increases, the incidence of adverse
pregnancy outcomes also rises. The top three adverse pregnancy outcomes are macrosomia (210 cases, 7%),
preterm birth (158 cases, 5.3%), and structural abnormalities (109 cases, 3.6%). For NT measurements
below 2.5 mm, there were 69 cases (2.5%) of structural abnormalities, 14 cases (0.5%) of chromosomal
abnormalities, and 19 cases (0.7%) of miscarriages. In the group where NT was between 2.5 mm and 3.5
mm, there were 17 cases (8.4%) of structural abnormalities, 12 cases (5.9%) of chromosomal abnormalities,
and 4 cases (2.0%) of miscarriages. In the group where NT was 3.5 mm or higher, there were 23 cases
(52.3%) of structural abnormalities, 6 cases (13.5%) of chromosomal abnormalities, and 3 cases (6.8%) of
miscarriages. The rates of structural abnormalities, chromosomal abnormalities, and miscarriages
significantly increased with NT thickness (P < 0.05).

6.Compared to normotensive women, HDP increased risks of fetal growth restriction (¥?=11.562, r =
0.062, P<0.001; OR: 2.831, 95% CI. 1.514 - 5.295) and preterm birth (?=42.462, =0.119, P<0.001; OR:
3.431, 95%CI: 2.318 - 5.077). Advanced maternal age ( = 35 years) was associated with structural
anomalies (7>=5.693, r=0.044, P=0.017) and GDM (*= 21.208, r=0.113, P <0.001).

Conclusion

1. NT =2.5mm can be used as the cut-off value for increased NT in the Shihezi area.

2. NT combined with prenatal ultrasound has a higher detection efficiency for surface structural
abnormalities than a single NT ultrasound or prenatal ultrasound.

3. NT thickening is positively correlated with adverse outcomes, including structural anomalies,

chromosomal abnormalities, and miscarriage.



4. Advanced maternal age and HDP are independent risk factors for adverse pregnancy outcomes,

with age also linked to GDM incidence.

Key words: Nuchal translucency; Cut-off Value; Adverse Pregnancy Outcomes; Correlation; Fetus
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B ARRR IRl R AR

(Abbreviation)

RS RN LR X
NT Nuchal Translucency S IZE B 2=
NIPT-plu

Expanded Non-Invasive Prenatal Testing 4 & 4 75 1| 5 PR AG:1
s

FGR Fetal Growth Restriction faLAEK K BIRS
HDP Hypertensive Disorders of Pregnancy B 39 v 1L 9
GDM Gestational Diabetes Mellitus GEGRIRE PRI
CMA Chromosomal Microarray Analysis G AR ES 3 A
CNVs Copy Number Variants P A
CNV-seq  Copy Number Variation Sequencing P8 DUE AR 7

ROC  Receiver Operating Characteristic Curve  S2iAE LAERFIE 128

OR Odds Ratio tefE b
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MR PEH A DA 2] (World Health Organization, WHO) 2023 5F 43R 56 R ME 75 ik
TN, e RPER R OO ARR) LE RN EE . BELF 24 7T LEHE
J& 28 RINRISE RIEFGRAET:, A 17 736l 1 g2 5 5 JLEREIE RN XIFEBIHA
CFBULEIBEC KR BE RGN, S5 RPBREVIMER, X EEHEEAE. FKgtts
22 N AH DL 3 AR R G i) R S 1 P K

EARE RN, 23R 90% ™ H AL RS B LH A TR E 5K, Bt
7 BEUR 7 BC 5 72 B0 DR () 0 3 s 22 S o BEAE BT AR LA L% DU LB SRS R
BB, e RUEGRAHRIETAE ) LB AU R b (A B B R IR AE BT, H Rl %
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fie ) LB B bk 5 A SR A R KRR R, R 28 ) L mT i /D SR )R B, — Ml
9 55 I PRI B2 R B A AR OG-0 NT 8 75 2 AR A L0 B R S0 PR, T F) R 3
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B8, [E P — 3B 2 BT HLAG S FH 8 e B B A0 NT=3.0 mm /F 89 NT B2 1R 55—
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BUARIEIESE R Y, NT A 200 A [ AL RS = I P00 2% e 2 D22 AL RFE: NT
WR S0 AR LR IR SR W RO R R H AT AR 2 VORI, LA i
CIRZ TSI T IR IE. R, kT NT R Sy R R M I A (I B 2R3
) Ka )L HE SR CnERILD) IRBYERE FERD> o 3K — R IRk T RERZ I i
W AT H Ak 200 508 m A NT<2.5 mm R, S0 B2 1l % A 7
FNERGERER A ¥ RN (Expanded Non-Invasive Prenatal Testing,
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BEATANTE, X REARAS RAEYR A A R B B IR 30 E

T U EBHE S, AFCH E RN 7 RIZ R R A X NT fftE
BWHE, I NT L2 G PR R AR R g4l R RO T8, DUBIRE BG4 ™ il 07 72 1)
MR, NHEA K P RT2 T R S5 .




F2EREMEHE BRFRFMLTFMILT

228 ANSH®

2.1 —RR&ER
2.1.1 ARFHR

WEFNT SR 2021 4F 1 H 32023 4 12 A gt i+ KF 5 — B R B =BT NT
FREZE (n=2993) , o MBI, WEIRIAIFE. NT Mg R A2 miis
AREHNE R . AR ARG AT R — M B R R A B oy et W iP5
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2.1.3 HERRFRE

LEZRIER: 2 W B BRI e BBk 3L EE — 254,
U FDA UEGR5F A D KR X KAW): 4 LA IEEIRIEAE, 220 NERZIELER: 5.
S INZFE . 6 KM 76 LR TGIE T NT A A .

2.1.4 KR
o PR AT B 3 o7 Sk rAR BV () 07 SRRV E G 42 K. BEUIE B A
PHEYRGS RI0RTI . 28 27 . B L 42 RGO
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222 BHARHLEREHIE

AFEIFGRIAPE KR (Gestational Diabetes Mellitus, GDM) . 1F4E & 3 FUIR AR Th BE IR
B U gR I s %% (Hypertensive Disorders of Pregnancy, HDP) .
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LNT B A &4l
2.NIPT-plus f& A &5 5
3R WA QIR R (AR S5 IR . IR A a5 . A B DR 2H % VLA el
(Copy Number Variation Sequencing, CNV-seq) 5 8 5 4L B AR % 71 43 1 ( Chromosomal
Microarray Analysis, CMA) £5;
AR A SR BFE RGNV B L) L IE 2 il A R

224 THBSHENX

WUR4 R (Pregnancy Outcome) L5 IEH IR IR J5) XA RIEIRES )

IEF MRS . B B ik WEURG 37 A 2 42 A 2 83tk , BEEMERE . il FeHn
A )L AR L AR IR TG ™ B T RO B R IR .
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PAR 8 LR AL
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FEfif (Stillbirth) = HEHRIF 20 FJa G JLAEE NAET:.
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5510 { Az,

EKJL (Macrosomia) = Hr4E JLHAERE =4000g.

S5k H (Structural Anomalies) : 2486 JLFEKRK B FE T H I &5 B B S R 451
B 7 5

et {7 (Chromosomal Abnormalities) : T840 p Se ok i B = B 45 1 R A
A2, S EURALAE B A B R
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( chronic hypertension ) LA K& 18 14 51 i i I & 79K B 3 ( chronic hypertension with
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JE R 041,
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