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A comparative study of ultrasound and genetic prenatal diagnosis in 106 NT -thickened

fetuses

WANG Yongmei', WU Yun', WU Lijun', ZHANG Qinxin’

'Department of Ultrasound, *Genetic Medicine Center, the Affiliated Obstetrics and Gynaecology Hospital of Nanjing
Medical University (Nanjing Maternity and Child Health Care Hospital) , Nanjing 210004, China

[Abstract] Objective: To explore the clinical value of prenatal ultrasound in suggesting thickening of the nuchal translucency (NT)
in fetuses and to compare it with the results of genetic prenatal diagnosis. Methods: The results of ultrasound and genetic prenatal
diagnosis of 106 fetuses with thickening of the NT were compared and analyzed (all fetuses were subjected to chromosomal microarray
analysis, with whole-exome sequencing in four cases and SMN1 gene testing in one case) , and pregnancy outcomes were followed.
Results: A total of 44 cases (41.51%) of genetic abnormalities and 2 cases of copy number variants of unknown clinical significance
were identified. These genetic abnormalities included 39 cases of chromosomal abnormalities (34 cases of aneuploidy abnormalities
and 5 cases of pathogenic copy number variants)and 5 cases of genetic abnormalities (all pathogenic or suspected pathogenic variants).
The incidence of genetic abnormalities increased significantly with increasing thickness of the NT. In addition, 38 (86.36% ) of 44
fetuses with genetic abnormalities were combined with other ultrasound abnormalities, with the highest percentage of nasal bone
dysplasia. Conclusion: When thickened NT is detected in fetuses, chromosomal abnormalities, especially aneuploidy, should be
considered first. The thickened NT is also associated with copy number variations and certain monogenic inherited diseases. For
fetuses with thickened NT and negative chromosome microarray analysis, comprehensive consideration including ultrasound and family
history may warrant the whole-exome sequencing.
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i JL20013% B JZ (nuchal translucency, NT) /& fi
Z11~13" iR ) LEUE B H AR SE . NT 1 )8 51t
o2 W AR R SR IR AE B A A5 BER
B 5%, W FTR IR P 0 B N (B A S0 2 i )L
WAL 2 A B RS, A NTJEE=3.0 mm i,
BUAT A ANEFZ RIS W A G G (iR AL 1L 4y
HrREMSAS I S AR S A S H R, (H — L LK )
SEAOWL S 5 R 2% | TR S eV S G B R TR
5153 #1 (chromosomal microarray analysis, CMA) 1] 7
BRI APl Qe AR ARSI R 5 8, I NT
18 )R Rk 7R S5 R R iR )L R A g AR I Ty
EW AR 7 H I F (whole - exome sequencing,
WES) A B T KB CMA A2 (178 75 575 16 ) LEE
FORFER S AR TR0 R B R A R
= Bt 106 517 AR P 52 NT H9 21 LIt R 4551 5
AR 2 H S W 5 R AT X B2 BT, IR ERER SR IR 25
JRi> AR NT 38 5 i ) LD Il A 4 £t 5 5 st
25 B, iR LIUR TR TR S HEm I 25

1 MRINTTE

1.1 %

HEHL 2020 4F 1 H —2022 4 12 A KB ERFK
B g 4 7 s B b RS R HAT 5L 2 I 9 A 1) 106 451 42
U, W 20~44 %, BN IR IR, iG JLNT JR BE=
3.0 mm HAT CMA R, 22 /8 11~13"J8 L i ) LT K
945~84 mm. AW FLERTALBEZ 2 HHbitE, B 42
EBEIERET.

12 7k
121 BEL&

Philips iU22. GE E8. Philips EPIQ7. = &
WS80A &5 2. 2 I )t 75 12 W3, PREK A2 A 3.0~
5.0 MHz, 2647 F- ARG AL B AR 4 2, FERR G ) L™ 4G
M G AT IE R SRV T A 2, RO S R B

5 LSk S RS, THa L B AR R HURES e, I &G
J LSRR ZH 23RN B JER TR) TG el 7 X LR, B NT JRBE, bk
REBL0.1 mm w2, W& 3 kLA, il H A K E -
122 RpEopa

410615 ) L4 NT 3 JEAREFE5r 3 40 A 4H 3.0~
3.4 mm, 33 %1 (31.13% ) ; B 4 3.5~4.9 mm, 42 %l
(39.62%); C #H=5.0 mm, 31 1 (29.25%)

1.2.3 #5400

106 5l i ) LI 28 2F B (48 B o 1 8 51 77 s )L
B RARAAT CMA K, v A7 445138 0 7 WES a0
(4 5] CMA 3 9 BAPE, Horr 34 8 & 9 2 R s =

W, VA NT B FEI D 386 15 (CMA 5 [
KR JLAC B2 B B 14 WL 2= 46 (spinal muscular atro-
phy, SMA) #7417 3, H A2 10 ¥ 3% 452 2 I UE Uk SMA &
s BEIRAT 2 L IE IR B3 48 50K (multiplex
ligation-dependent probe, MLPA) & il] SMN1 £ 7.8 =
AR TP DU 5

WAL AL 57 o0 M 2 MR 36 [ = 2 A o2 H AR R A
52 (ACMG)FR R 7 2K 43 A BUR M 7] REEUW
PE LI R B A B 1 (variant of uncertain signifi-
cance, VOUS) . AJ g R M. RYES5 2K
1.2.4 &Rk AT

L P A L s BE U S T 10T R A R &S
Ja, BLHE EARIA S 51 PR B NBETS, RS R IR
Bl A ERES IR, L R A
6/H -
1.3 %itF7HE

KW 231K FH SPSS 24.0 #4347, THE BERE LA
B bR 2 (v 2 )RR, A HLECKH i . i
g R UL () B (%) R, I R R 7 ks
%, P<0.05 NEFA G FE L.

2 % B

2.1 EHEFER

106 1l iy ) LI AT CMA J3 41, Jo v 4 4511386 i WES
R, 145038 b0 MLPA il , 353895 184% 2 25 3L, 52
H100%. LA 44 G5 AL 5 7 7R 2 41.51%,
2 15 VOUS i #5 D1 % 242 % (copy number variants,
CNV), 42 60 6 TC 50 o 44 B8 4% 2 S o & et ik
St H 39 41 (39/44, 88.64% ) , 3 [K 5 5 4 (5/44,
11.36%) - 39 i Gyt 4k 7 v A 34 91 Ry E B A% A
S5 (34/39,87.18%) , &5 21 —AK 1341, 18 =4£& 9 4,
45X 6 1, 13 =44 351, HoAth 3 45, 42 5 451 Sy B0 14
CNV (K 1), 513k 5] 57 4 350 58 500 14 5] 58 B0
PEAE S, R AT WES £l 1 4 451 78 37 53 501l 2 = 1 4
NADSYNI1 it (A 2% & 48 57, 1 5] KDMOA i K] 9 & A8
S, VB RIT1 BB & 48 7, 1 5] CDKN1C JE K 26 &
A2 5 (F2.2) s A7 MLPA AU ) 1451 25 SMNT B 25 7
RAMNE Al G R . 44 L 5 7 o E NT 3 JE 72
FE AR/ 3 4k A2 4 il v A T B (7733,
21.21%), B 2H 12 1 (12/42, 28.57%) , C 2H. 25 1] (25/
31,80.65%) , fitidg NT J5 F£ ()38 0, 182 % 2% 7 1K
AR ETE. K80, AH5 CAHRBA
HCAHRMERFGITFE LY NP <0.05, 1A H
5B R Z R G2 (P> 0.05).
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Table 1 Ultrasound and genetic controls and pregnancy outcomes in five fetuses of thickened NT with pathogenic CNV

Case NT thickness Merge other ultrasound abnormality CMA result pregnancy outcome

1 43 mm  Venous catheter reflux, 1g42.13¢43 has a duplicate copy number of 13.6  Induced labour
congenital heart disease Mb

2 6.6 mm  Nasal bone dysplasia, congenital heart 7 Mb copy number missing in 2¢q22.3q23.3 Induced labour
disease, venous catheter reflux

3 42mm  Noting There is a 507 kb missing copy number Be born

in15q11.2(externality rate 10.4%)
4 35mm  Nothing 13q14.11q31.2 has a missing copy number of 46 Mb  Induced labour
45mm  Lymphangitichydrocyst There is a missing copy number of 10 Mb in 14 week fetal

1¢q32.2q41 death intrauterine

#2 4| CMA PBI4+WES BRTEBINT IE/E/R)LIBF 18 1% R lim R 3t B
Table 2 4 cases of CMA-negative and WES-positive NT thickening were compared with ultrasound, genetic, and clinic con-

trols
NT
Case thickness Merge other ultrasound abnormality Fetal genetic mutation Disease
1 49mm  Endocardial cushion defect, tetralogy Possible pathogenic  heterozygous Spine heart kidney limb defi-
of Fallot, mandible, choroid plexus cyst  variation of NADSYNI gene;c.271del  cit syndrome type 3
2 6.7mm  Nothing KDM6A gene pathogenic heterozy- Kabuki mask syndrome type 2
gous variation, ¢.2429dup
3 4.6 mm  Amniotic fluid excess combined with RIT1 gene pathogenic heterozygous Noonan syndrome type 8
pulmonary valve stenosis and ventricu- variation, ¢.170C>G
lar septal defect
4 6.6 mm  Ventricular septal defect, persistent Possible  pathogenic  heterozygous Beckwith - Wiedemann syn-

left upper chamber, umbilical protru-

variation of CDKNIC gene,c.776dup  drome; IMAGe syndrome

sion, single umbilical artery

All 4 cases were induced labor.

22 MEFFHA

44 5 382 A% = W iR )L A 38 I (38/44,
86.36%) 5 - HoAth i 75 S (HLrh B (AR B 1 44
S 32490, CNV 3491, JE R 7 341D, 6 9 (6/44,
13.64%) A A I A 75 1 CH o 2 491 e (i Ak
RS, 25 CNV, 2 B R 8 o A I I Ak
) 32 9 Gt AR AR B AR AR R E i )L, A 17 4
RN RABHEFH, W18 = (E 1D 13 =& (F2),
PO TR 7 S P 2 (R R TR AR AR ) B 2 N S
REANR, HoAth A5 A% o IR ok A K B i L 5%
Jik 5 IROAL iR LK M BRI B K ik 28 DA Z i | %
52 HE < B s R AR I S AN R B S B A
SENEFRFHS B IFH MM R 365
R S i ) LI 2 K R, A IR e R IO E
i, AN N RS . A IR A
(1) 345 CNV i JL, A 2 -6 Je RO , HoAth oy

BIEMEEKEN. BEREANRE,
23 EIRZE R

106 1 Z 4 v 50 B3 R 28 1 4, Forf 43 4104
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N ARG S M2 R . 56 1 3% 4k SR U 0%
Horr 556K G FEEfL 5w, 1 0l & IR E L 5
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SRR 10 35 22 R e 2 AR S S DR, iR ) LR A
B2 S0, FRBE UG 277 i, 8 I D A A S R B
2T A LH AR 6 AN H WS, 38 AR

L
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A: NT thickens(long arrow) , nasal bone dysplasia(short arrow). B: Swelling of the scalp. C: Omphalocele (arrow). D: Abnormal hand posture on
both sidesCarrow).
1 IB=(ANTHEEEHZ RXBERE

Figure 1 Thickened NT with multiple ultrasound abnormalities for trisomy 18

®
A:NT thickens(arrow). B: Full forebrain(arrow). C, D: Omphalocele (arrow).
2 BZ=NTHEEESHEZABERE
Figure 2 Thickened NT with multiple ultrasound abnormalities for trisomy 13
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(87.18%) , K| L8 75 L NT 3 J5 N 15 5 % fe e iy
AR RS AR S8 . AR BRI NT J2 % 3.0~3.4 mm [1)
A L 2 R %N 21.21%, 111 NT JE £ =5.0 mm )
C 4L 2 55 %2 80.65% , 1A% 2% 5 8 2 W] B T
B X R NEE M S S B EEINN
NT 38 5 & 5 HoAth 8 75 S o ) 38t % 2 S R A S
S, H R A K R AR A
JE 38 BB A% 5 7 1 A I H AR S R, Ho 3249
NG RIS T, X 32 Bl 17 BN £
KRB HE, U8 =R 13 =& IF 2 KR E RN
Z W, KRTEBHE R, 21 =48 18 =1k & 13
ARG Gt R AR R R R BR T A NT 35 E 4,
W H A B RO e RO I A A B A H
KRS ASX SRR R bR T
PR NT 3R 41, 305 A S0 U K B2 i L i i s
OB BB LK IS . g R E ARGtk
AR S0 B B LR R, AW T 32 Bl e e A A B %544
IR UA 186 &3 mE K E AR, NG IEHA
R SRR R 2 W — . O & RO I
B, Hod e RO 701, & ARAE B IK T O
PRSI . 2 Bk 5 S IR BR R S e i
fik T8 R 6 . H ATE P 2R A R A HINT BCE
FHIK 58 S = 9 I3 SR AT G L 58 R 0 JIE
(072 R 0 25, R I LI 5 8 S T AT 404 A0 E 45
a1, LA R AT VR AR ) LR 75 0o ol RG22
Tuculano ZEM" )Y NT H#EEIR 5 CNV A 5%, %4
Huang 25"\ N B all NT 38 JE I 5 55 2% /& CNV,
AT 5T 3G HE S B E0R M CNV AR L, NT JEFEM 3.5~
6.6 mm ANEE, For 3 4514 R I AR 5 57w, RIBLAIE
EE KM RO S FREARSE, &fF
2B KRB NT 3R . BEARA L BEORME H 0 B0
PEFE DU 5 9 ) R 5 61, (BB IR EE R A S J5
(1) TAE A, 38 31 NT 38 I bR T 2255 18 e i f JE 4
ARS8 AN, B N A S| CNV (A RETE . ST4E5K, NT
148 JEL 5 R B DR 1) A O M R R B2 B O i, VP &2
AL ZEAE U Noonan 255 1E . SMA 540 15 NT 14 )5
BEBEYRIRR" . H 5 H I CMA N YER,
21 13% %) NT 38 JE G JLAT WES £ Il 4 90 182 4% 22 ¢
WU AREIL R4 ) CMA BHPE L WES BH P i 2
DR 5 5 i L » 380 50 B0 P 3R] RE B0 E AR 7, NT
JEFE 4.6~6.7 mm, Fo o 3 114 2 ki 7 Sk, 1)
LRI NT 86 . 5 6] 3 2 HAAY 2 7 NT 3 )&
4.6 mm, CMA [, o 2 307 25 R B0 IF 53, WES
RILRITL FEH ¢.170C>C, AF R BURMRERE, 5

Noonan £ & 1FE 2. 2022 E& K48 T8, NT 3
J& LI H >4 mm FIHE )L Noonan i & 1iEAH RV
B, VOGN WES #&00, AHFFEIE A 14 NT
B30 mm), REH A W B LSCEE
& SMA #5447 #, H 2 U0 ¥ 0% 42 2 I Ik SMA J& L,
BERAT MLPA K530 SMN1 28 7.8 S4BT 45 oA F
P& U1, Bhfi R SMA (B L. IR 2 %4 0w 2 fif
AN RAT NT K2, R JC VA HUS 22 I NT
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