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BTG L (P>0.05), {HENTHE R Y (6 1A S5 14 & A SR B 2 B0 (P,,.,,<0.001); 3)CMASEH Yt
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Application of thickening of nuchal translucency in

prenatal diagnosis
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Abstract

Objective: To explore the application of karyotype analysis combined with chromosomal microarray analysis
(CMA) in the fetus with the thickening of nuchal translucency (NT). Methods: A retrospective analysis was
performed on 32 100 fetuses who received N'T thickness examination during 11-13"° weeks of pregnancy in our

hospital from January 2017 to June 2019. Ultrasound revealed 546 cases (1.70%) with NT >2.5 mm. Among them,
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23S fetuses received karyotype analysis combined with CMA. In this study, these 235 pregnant women were included
in the study. According to the thickness of NT, they were divided into 2.5-2.9 mm group (47 cases), 3.0-3.4 mm
group (106 cases), 3.5-4.4 mm group (56 cases), 4.5-5.4 mm group (15 cases) and >5.5 mm group (11 cases).
According to different prenatal diagnosis indications, they were divided into simple NT thickening group (group
A, 182 cases), combined with other groups (including advanced age, abnormal serological screening and poor
history of pregnancy and childbirth) (group B, 53 cases). Results: 1) Totally 44 out of 235 cases had chromosomal
abnormalities (18.72%). 2) Karyotype analysis and CMA’s detection rate of abnormal chromosomes were statistically
significant (P<0.05). The overall difference between the two methods was not statistically significant (P>0.05), but
the incidence of chromosome abnormalities increased with NT thickening (P,,4<0.001). 3) The detection rate of
abnormal chromosomes in CMA was 18.30% (43/235), which was higher than that in karyotype analysis [14.04%
(33/235)]. The karyotype was normal and CMA increased the detection of 11 cases of chromosome copy number
variants (CNVs). Karyotype analysis showed 1 case with chromosomal translocation had no abnormality in CMA.
4) The detection rates of abnormal chromosomes in groups A and B were 14.29% (26/182) and 33.96% (18/53)
respectively, and the difference was statistically significant (P<0.001). 5) The area under the ROC curve (0.741, 0.674)
of groups A and B showed that when the cut-off value of invasive examination was 3.2 and 2.85, the sensitivity was
0.793 and 1.000, and the specificity was 0.569 and 0.379. The Youden index was 0.362 and 0.179. Conclusion:
Karyotype analysis combined with CMA can more effectively improve the detection of abnormal chromosomes,
which is beneficial for prenatal diagnosis. It is reccommended to take 3.0mm and 2.5mm as the cut-off value for
intrusive examination for NT thickening alone and NT thickening combined with other methods, respectively.

nuchal translucency; invasive examination; chromosome abnormality; cut-off value; pregnancy outcome
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Table 1 Karyotype analysis results of 235 cases of NT thickened

fetus
NTEEE /mm n S g A/ [ (%)]
2.5~2.9 47 4(8.51)
3.0~34 106 10 (9.43)
3.5~4.4 56 12 (21.43)
4.5~5.4 15 4(26.67)
=55 11 3(27.27)
M 235 33 (14.04)

2.2 CMAZER

235 NTHE 95 il . CMAKE H 4341 535
Yk, AR 1SHI21- =K. afl18- =14k . 24
13- =4 sl R E B S5 . 1748 D AR
S(F2), BRI 4m 2B EMRE, CMA
WRWHES® ., FHRAERM KR RN
18.30%(43/235), H.SZ 5 H Ye R % 2 [a] 22
A G L (°=18.991, P<0.05; #3),

2.3 B HECMA

23SBINTHEE G ) LAT B 2 AT+ CMA, 4393l
R S5 Y k336 . 4361, P A H TR S5 4
B21- =K, 18-=4K ., 13-=4K . KMy @k %
H S5, BRI 1 ik S 6, CMAR
PORFE . A BIEB TR L TR, CMAE
TNSEE(F2) o BLAMEZ RS A i A 4481 22 25 Pk i
AF o AL BT+ CMA LAY 5 5 e (0 R (R G H R
18.72%(44/235), 2Fpka il J5 vk Ll 22 S+ L4 it
B (P>0.05, #4), HHNTHE, YRR 0
KRz, HiZsmaHREA g R L
(P,..4<0.001, F53),
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Table 2 Karyotype analysis and CMA results
o 5] RNEE S CMAZER PrpLitas
1~187 K WS H AR —
188~202 47,XN, +21 21-=AREEBAE ok
203~206 47,XN, +18 18- =RERAIE ok
207~208 47, XN, +13 13-=IRZEAAE otk
209~211 47, XXX W RO MELR B ot
212~213 47, XXY W e v [GER AR ot
214 46, XN, 19h+ CMAKG N5 N A 2 30 Y ok i Bt C VNI 28 4L —
215 46,XN, 21ps— CMARGI S ] P R IR e (44 Be CVNs Y 22 1k —
216 46, XN, 21ps+ CMARGIE A R ¢ R e (544 1 BeC VNI 22 1k —
217 46, XN, t(1;16)(q41;q23)pat) CMARITE B PN A & B e (R i BE C VNI AR 1L =
218 46, XN, 21ps— CMAKSINTE B P4 & BAT Y (R A Be CVNs I ZE 1L —
219 LR 4935.1q35.471.67 MbEE & , H FibiettiZh i A B I SR 1 S
BN Tz
220 A UL arr[hg19]Xq28(154, 109, 413-154, 568, 758) x 2 o
221 47, XN+mar 10p15.3 8 5 1.64 Mb ot
222 46, XN, der(2) 2q37.36533.58 Mb, [H]H}18q21.1q23H & 33.66 Mb BT
223 o+ WSEH 2q13(110, 498, 141-110, 980, 295) x 1 VOUS
224 46, XN, der(18) 18p11.32p 1 120k e P Yp11.31p1 1200 T ot
225 PNV 1q21.1(145, 288, 360-145, 760, 793) x 1 ] BERC I
226 KIS 12q24.32x11t45 566 kb ot
227 RIS H 12p41A otk
228 PR arr[hg19]22q11.1q11.21(16, 888, 899-21, 461,017) x 4 otk
229 RIS H 11p15.4(7, 125, 604-7, 588, 799) x 1 VOUS
130 LR arr[hg19]4q35.1(184, 145, 602-185, 121, 167) x 3, —
arr[hg19]13q11q12.11(19, 436, 286-20, 153,292) x 3
arr[hg19]4p16.3p16.1(68, 345-9, 611, 167) x 3,
231 P U arr[hg19]4p16.1q13.2(9, 663, 649-67, 449, 203) x 3, otk
arr[hgl9]11p15.5p15.4(230, 680-9, 817, 565) X 3
232 46, XN, der(18) 7q31.31q36. 5552 39.03 Mb, 18p11.32pn.31 Mb VOUS
arr[hg19] 12p13.33p13.2(173, 786-11, 957, 231) x 4,
233 46, XN, (28)/47, XN, +mar(14) arr[[hgg19]]12p1;3.2plli.l(l i 962, 572-34, 513, 952) x 4 B
234 46, XN, del(10)q(26) 10q26.12q26.3(122700001-135440000) , §412.74 Mb ot
235 R arr[hgl19]15q11.2(22, 770, 421-23, 282, 799) x 1 VOUS
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Table 3 CMA results of 235 cases of NT thickened fetus

NTES /mm n S YR/ [51(%)]
2.5~2.9 47 4(8.51)
3.0~3.4 106 15 (14.15)
3.5~4.4 56 12 (21.43)
4.5~5.4 15 6 (40.00)

=55 11 6(54.55)

Rt 235 43 (18.30)

2.4 RAEFENSHWIEMELBERERER
235BINTHGE G L, A4l . B4 =% YL ik

S 50 1R 14.29%(26/182) F1133.96%(18/53) ,

ERAGIFE L (X=57.199, P<0.001).

2.5 AEFENZEEEITEN R B E L E
%ﬁﬁROCi‘f%Hﬂ?ﬁ?ﬁ*ﬂ(area under the
curve, AUC)AZ]40.741(95%CI: 0.652~0.830,
P<0.001), BZH M0.674(95%CI: 0.578~0.769,
P=0.003), 19 HA7T4R A A A 14 55 4 B W
A . BB M3.25H12.85, MHURE H0.793F

R4 ZBES. CMARELRBERERIIIEL

1.000, FFSJF 40.569F10.379, B4 M0.362
F10.179 (K1),

2.6 FIREREREHTER

235G L, 1561515 (6.38%, 15/235),
67HIRILE 7, Horh Yo ik 5 5 3841 (56.72%,
38/67), Hax29flin LY AR IER , 517 HE
Gy R e ANBE A SR TR MG BE e e Ak 1S i)
(22.39%, 15/67). Ja Wik Ui 8] & - 4540 = % &
9 (13.43%, 9/67) . HAA NHZESHI(7.46%,
5/67) o TELSIEINGA] 7 W HLi& 7= Wy A= L, 141
(0.65%, 1/153) 855 (B Bg Sl , 15 4% 20 43 A e
AR ) A1 CMAKS I A UL 58 (IR L, SHlA% B 43
Mr &k S IE # M CMA S % (361 AVOoUS: 2q13(110,
498, 141-110, 980, 295)x1. 4q35.1(184,
145, 602-185., 121, 167)x3; 13ql1ql2.11(19.
436, 286-20, 153, 292)x3. 11p15.4(7. 125,
604-7. 588, 799)x1; 1MWIEURM:: Xq28(154.
109, 413-154. 568. 758)x2; 1Al i BUw 14 .
1q21.1(145, 288, 360-145. 760, 793)x1]fif )L
VIR 53 86 o BTG T 7 G L34 Bl U7 2 48 T SO
MANLHEARTE, EAHBREHEGSHER
TSR B2 75

Table 4 Comparison of karyotype analysis and CMA on abnormal chromosome results

NTJEEE /mm n BHSIHT/ [11)(%)) CMAKIN /[1](%)] X P
2.5~2.9 47 4(8.51) 4(8.51) <0.001 1.000
3.0~3.4 106 10 (9.43) 15(14.15) 1.134 0.287
3.5~4.4 56 12 (21.43) 12(21.43) <0.001 1.000
4.5~5.4 15 4 (26.67) 6 (40.00) = 0.700
=5.5 11 3(27.27) 6 (54.55) — 0.387
&t 235 33 (14.04) 43 (18.30) 1.570 0.210
RSNTHEELBESENBRERR

Table S Tendency test of NT thickening chromosome abnormality

WiH B S.E Wals Df Sig. Exp(B) 95%CI for Exp(B)
Step1*NTJ5 % 0.731 0.093 62.051 1 0.000 2.076 1.731~2.490
g -4.015 0.372 1116.366 1 0.000 0.018 —

TEB UL TR AR AR NTEE,
*Variable(s) entered on step 1: NT/EJ.
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Figure 1 ROC curve of the best cut-off point for invasive inspection
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(A) Group A; (B) Group B.
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A N AR R 15% " kil W, f£48E
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RN R Bt 23 3 B Rz A )

EARMIE T, AL Hr ke 330 55 g
o Hrp21-= 4k 18-= 4K 13-Z AR YAk
BOH S H RN S CMAZE R —5, 1646,
XX, t(1;16)(q41;q23)pat, MCMAXK WLFH , Xf
HACR AT R AR, 13 B AL SRR 46, XY,
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AT R, ACE NS 165 YL AR 2 18] A0 5 S A /Y
A #, Rz S s TRIL. HEEJLCMA
RAETR TR, 2 WY AR W 27 A TR RN B 2
SUN L R W R i v/) bl B BT K5 SN = 7}
F o3 0685 R WL WY 2 SR . 1146, XN(28)/47,
XN, +mar(14)ix G, CMA ¥4 W #fimarJe
RS IR, H R A XU 48 4 F — 2 AT iR L E K
mar e 4R 56 B A 2438 (fluorescence in situ
hybridization, FISH)*&(N&%%E/&WE, A To Tk
B TA mar G 8 14k 5 2 B S T AR P . e A,
B 2e2 o) g o ik — Ak K sl vk g R B B 5w
Fh, CMAZ K 1B P CNVs, sfilvous, 1
AT e o AR S o o B0 M L 1] AT RE
o Pk S 3IVO USR] 43 i, 4 B 2k i ik S

AR FTRATZ R W L CMAL, YLtk 7o
MR AR RENTIE BERS inmisg o, 2R B A %01
S5 X (P<0.05) . (AR Hr a5 CMAZ A S5
Peta Rk 2 0] 25 7 425 B L (P>0.05) o il
Ja B M KA, JEE VB R ILW TS,
FESRAF ARVE A B0 T B B U5 R R, DA RS 2k
AT REDT

T 6 LN T 1 5 4% W7 1B A9 36 B — B F7 7 4
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