B2 F 8B(EFM) 5005 Mar. 52(2)

Fudan Univ J Med Sci 209

— R RIE BB ARG /N FRR R L O BT TS
BHEWIEKMNE

% RY B #Y fEEX A K 2 £ fisE
(B HR¥FME R FERBFE LB 200011)

[FHZEY BH  FIH 2508 BR R R RS R LI B0 AT ZE A0 22 2 000 & 48 45 , I 4835 /0 T i % (small for
gestational age, SGA) i L0 IETE S TR IG IR k48 b5 . Fix BUBEMEUCEE 2020 4F 5 H £ 2021 4F 7 HE L B K
2B I 1A 7 B R BE AR Y 28~39 JE ARG AT R AAE o AR A A8 A R o 9 I L 4% BRAK I G L AR H (estimated fetal
weight, EFW) =% + & 43 4 (10th percentile, P10) : EFW<CP10=3: 1 [ Eb. {51 Bl AL VT it , P25 52 HE B A o4 G 16

FRAS 10 993 B A7 0F 5 43 4 (AR RURS: iR LA SGA B L) o 82 i JL G BIEJE 25 1R 48 s , & 1R BRJE 48 % (global spher1c1ty
index, GST)=( VU Ly 42 /Fe 48 ) F A2 A7 0 2 11 24 777 BEEROE 48 %1 (sphericity index, SD =[ (O ZE K42 /24) /R4 B
ife o BER 2 476 IR UL IR & AHE 52 9 ARRAE , 28 2o I AL DG T R HE B A R 07 28 I e 23R AT 453 IR XU i
JLL I 3h ik 3% 3l 35 %% (umbilical artery pulsatility index, UAPT) 4= #B 1E % ] A1 210 #1] SGA i JL (H: v 157 il UAPT IE
) o UAPLIEH #) SGA I JL GSI<TP5 {4 LAl TR KU i L (7.6 %0 vs. 3.3%0, P=0.023) ; UAPLIE# ) SGA Jifi L
7 5 0 4R B ST>Po0 [ L 1] K T I XUBR i L (24.2% vs.14.3% , P=0.005) ; UAPLIE % #9 SGA Ji JL 75 0 % STHY
S1~S22 B R T A OE, 276511223 L (P<C0.05) 1 S23 Fll S24 75 Be /£ A7 0 % 1Y STXT L 22 57 K4 15 3
Xo i A 1/40 UAPLIEH B9 SGA R JLH B ZE 0 20 AR BE ST R B K, U DA ZE D B DR BRI 7o 22 5R
RIMOIE ST B R T 288 5% .

[X®iEm] DTHIE(SCGA); —4piak; OBES; =M RIL

[FESES] R714,R445.1 [miarBmE] A doi: 10.3969/].issn.1672-8467.2025.02.006

Clinical value of the two-dimensional speckle tracking technique for

evaluating cardiac shape remodeling in small for gestational age fetuses

ZHU Chen*, CAI Qi*, REN Yun-yun”, LIU Rui, LI Man, XIANG Jin-lian
(Department of Ultrasound, Obstetrics and Gynecology Hospital, Fudan University ,Shanghai 200011, China)

[ Abstract] Objective ~To obtain measurements of fetal four-chamber view and left and right
ventricular shapes using two-dimensional speckle tracking, and to explore the clinical quantification of
cardiac shape remodeling in small for gestational age (SGA) fetuses. Methods In this study, we
prospectively collected data on singleton pregnancies from 28 to 39 weeks that were established in the
archives of Obstetrics and Gynecology Hospital, Fudan University from May 2020 to Jul 2021. Fetuses
eligible for inclusion criteria were randomly matched according to the ratio of estimated fetal weight
(EFW) = 10th percentile (P10) : EFW<CP10=3:1, and then screened by exclusion criteria, and the final
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cases obtained were grouped for the study (low-risk fetuses and SGA fetuses). Measures of fetal cardiac
shape included: global sphericity index (GSI) = (four-chamber view length/width) and 24-segment
sphericity index (SI)=[ (ventricular length/24)/width of each segment] for the left and right ventricles.
Results A total of 2 476 singleton pregnancies met the inclusion criteria, and after screening by random
matching and exclusion criteria, 453 low-risk fetuses (all with normal umbilical artery pulsatility index
(UAPI)) and 210 SGA fetuses (157 with normal UAPI) were obtained. The proportion of SGA fetuses
with GSI<{P5 was greater in normal UAPI fetuses than that in low-risk fetuses (7.6% wvs. 3.3%, P=
0.023) ; the proportion of SGA fetuses with ST >>P90 in the apical segments of the left ventricle was
greater in normal UAPI fetuses than that in low-risk fetuses (24.2% wvs. 14.3% , P=0.005) ; the SI of left
ventricle in UAPI-normal SGA fetuses was greater in segments S1 to S22 than that of right ventricle with
statistically significant difference (all P<{0.05), while no significant difference was found between the SI of
left and right ventricles in segments S23 and S24. Conclusion About one-fourth of SGA fetuses with
normal UAPI have abnormally increased apical segments of the left ventricular SI, suggesting that cardiac
remodeling with a predominantly “elongated” apical segments of the left ventricle precedes Doppler
anomalies.
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A': Measurement of global sphericity index; B: Measurement of 24-segment sphericity index of the ventricles (eg. left ventricle). 4CV EDL:

Four-chamber view end-diastolic length; 4CV EDW : Four-chamber view end-diastolic width; LV Left ventricle; RV : Right ventricle; ED: End-

diastolic; EDL: End-diastolic length; S: Segment.
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Fig1 Schematic diagram of cardiac shape measurement methods
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2 476 singleton pregnancies eligible

(28-39 wk)
. Ultrasound assessment of fetal
v “] biometry and calculated EFW
Y Y
213 cases of 2 263 cases of
EFW=P10 EFW=P10
Fetuses with EFW =P10 were
» randomly matched with EFW<C
P10 of =2 wkat 3:1
Y Y
Fetal echocardiography scan Fetal echocardiography scan in
in 213 cases of EFW<<P10 639 cases of EFW =P10
Excluded:
(1) 57 cases with hypertensive disorder complicating pregnancy
Excluded: (2) 106 cases with GDM
3 ,::;sl::se de:livere d elsewhere * ™ (3) 2 cases with chromosomal abnormalities
(4) 3 cases with ART
(5) 18 cases delivered elsewhere
A | J
SGA fetuses Low-risk fetuses
210 cases of EFW=P10 453 cases of EFW=P10
(157 cases with normal UAPT) (all cases with normal UAPI)

EFW: Estimated fetal weight; SGA: Small for gestational age; UAPI: Umbilical artery pulsatility index; ART: Assisted reproductive
techniques; GDM: Gestational diabetes mellitus.
2 MR
Fig2 Flow chart of the study
F1 KREAERILE SGARRIILMHAR ABELRISEME~HER

Tab 1 Baseline characteristics of maternal and perinatal outcomes between low-risk fetuses and SGA fetuses [7( %) or M(Q1,Q3) ]

Maternal age (y) 30 (28-33) 31(28-33) 0.605 31 (28-32) 0.704
Parity
Nulliparous 353 (77.9) 170 (81.6) 0.374 126 (80.3) 0.540
Parous 100 (22.1) 40 (19.0) 31 (19.7)
GA at time of the scan (wk) 32.5(31.2-36.1) 34.1 (31.3-36.1) 0.154 34.3 (31.6-36.2) 0.040
EFW (g) 2028 (1685-2517) 1663 (1257-2065) <0.001 1722 (1 354-2134) <0.001
EFW percentile 52.4 (30.1-75.0) 4.1 (1.6-6.6) <0.001 4.5(2.3-7.1) <<0.001
Mode of delivery
Vaginal 297 (65.6) 80 (38.1) <<0.001 61 (38.9) <<0.001
Cesarean 156 (34.4) 130 (61.9) 96 (61.1)
GA at delivery (wk) 39 (38-40) 37 (36-39) <0.001 38 (37-39) <0.001
Birth weight (g) 3230 (2 980-3 480) 2415 (1 813-2 820) <0.001 2470 (2 180—-2 830) <0.001
Birth weight percentile 46.7 (24.0-74.9) 6.0 (2.3-15.2) <0.001 7.7 (3.3-15.9) <0.001
Neonatal gender
Male 217 (47.9) 74 (35.2) 0.002 52 (33.1) 0.001
Female 236 (52.1) 136 (64.8) 105 (66.9)
Neonatal SGA 38 (8.4) 134 (63.8) <0.001 90 (57.3) <0.001

GA': Gestational age; EFW : Estimated fetal weight; SGA: Small for gestational age; UAPI: Umbilical artery pulsatility index. “Comparison
of the low-risk fetuses and SGA fetuses with normal UAPT using Mann-Whitney U-test or Chi-Square test.
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F2 Xttk UAPI IEH B SGA B JL AKX Ba JL Y
BAOERSELZHNELF]
Tab 2 Comparison of the proportion of abnormal GSIs in

SGA fetuses and low-risk fetuses with normal UAPI [x(% )]

GSI<<P5
GSI<<P10

12 (7.6) 0.023
18 (11.5) 0.378

15 (3.3)
41 (9.1)

UAPI: Umbilical artery pulsatility index; SGA : Small for gestational
age; GSI: Global spherical index; P5: 5th percentile; P10: 10th
percentile.

A B ST=Po0 19 L4945 4 XU i JLAR HL 22 57 6
Giit2E PR 3. UAPLIER 1 SGA iR L2 .
A0 Z 24 4T BEIY SI<SP10 (1 EE A7) 45 45 KU Aif L
225 G2 S TR R 40
%3 3Ptk UAPLIE® K SGA B2 JLFNE KU s JLAY 10 =2
S24SI>P90 fj Lt %
Tab 3 Comparison of the proportion of S24 SI>P90 in SGA

fetuses and low-risk fetuses with normal UAPIL [#(%)]

LV 24-segment SI >P90

Basel S1-S8 62 (13.7) 22 (14.0) 0.919

Mid S9-S16 64 (14.1) 30 (19.1) 0.136

Apical S17-S24 65 (14.3) 38 (24.2) 0.005
RV 24-segment SI >P90

Basel S1-S8 61 (13.5) 15(9.6) 0.201

Mid S9-S16 61 (13.5) 19 (12.1) 0.663

Apex S17-S24 70 (15.5) 22 (14.0) 0.664

UAPI: Umbilical artery pulsatility index; SGA : Small for gestational
age; RV :Right ventricle; LV Left ventricle; SI: Spherical index; P90:
90th percentile; S: Segment.

MEESGARRILMWE AOLEMESE AL%E
SI~S22 I SIR T H L=, ZRYAHGIT#EX
(P<C0.05) , 1l 22 A7 0 % S23.924 [ S1 2% % L4 3
RSN ERS.

W

o R 9 S SR U JUE LA S5 4 JE 25 B BE Y 28
bk 3 R B A R AR HGE W R R iR LR
K Z BR (fetal growth restriction, FGR) i JL.C> lIE 22 1k
B R 0 E LR S W E 8, a4 Bk
BRI K. AP K (1)7.6% B UAPLIEH

F4 L UAPLIEE K SGA BRJLFER AL £ A
i 24 475 B2 SI<P10 i b 51
Tab 4 Comparison of the proportion of SI<P10 in the 24

segments of left and right ventricle in SGA fetuses and

low-risk fetuses with normal UAPI [n(%)]

LV SI< P10

Basel S1-S8 52 (22.5) 24 (15.3) 0.213

Mid S9-S16 50 (11.0) 22 (14.0) 0.319

Apex S17-S24 50 (11.0) 20 (12.7) 0.564
RV SI<< P10

Basel S1-S8 43 (9.5) 13 (8.3) 0.650

Mid S9-S16 43 (9.5) 15 (9.6) 0.982

Apex S17-S24 37 (8.2) 18 (11.5) 0.214

UAPI: Umbilical artery pulsatility index; SGA: Small for
gestational age; RV: Right ventricle; LV: Left ventricle; SI:
Spherical index; P10: 10th percentile; S: Segment.

&5 UAPIEERISGARRILAE FHILER S24 K SIEL B
Tab 5 Comparison of S24 SI of the left and right ventricles in
SGA fetuses with normal UAPI (T+s)

SI (basal)
S1 1.76 £ 0.32 1.47£0.28 <0.001
S2 1.78+£0.32 1.47£0.28 <<0.001
S3 1.79+0.33 1.46 +0.28 <<0.001
S4 1.81%0.34 1.46 £ 0.28 <<0.001
S5 1.83+0.35 1.46 £ 0.28 <<0.001
S6 1.86 %+ 0.35 1.47£0.28 <<0.001
S7 1.90%0.36 1.48%+0.29 <<0.001
S8 1.94+0.37 1.50%0.29 <0.001

SI (mid)
S9 1.98+0.38 1.53+0.30 <<0.001
S10 2.03£0.40 1.56 +0.32 <<0.001
St11 2.08£0.41 1.61%+0.33 <<0.001
S12 2.14£0.43 1.67+0.35 <<0.001
S13 2.21£0.45 1.73+0.38 <<0.001
S14 2.29+0.48 1.81+0.41 <<0.001
S15 2.38+£0.51 1.91+0.45 <<0.001
S16 2.47+0.55 2.02%0.49 <<0.001

SI (apical)
S17 2.57%0.59 2.14£0.53 <<0.001
S18 2.66 £ 0.62 2.28£0.55 <<0.001
S19 2.79%0.67 2.46 £ 0.57 <<0.001
S20 3.01£0.74 2.73£0.61 <<0.001
S21 3.41£0.87 3.18+£0.71 0.003
S22 4.23t1.11 4.02+0.92 0.037
S23 6.04£1.63 5.81£1.36 0.127
S24 11.73£3.20 11.38£2.71 0.223

SI: Spherical index; S: Segment.
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