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Abstract: [Objective] To investigate the application value of four—dimensional ultrasound with high definition flow (HD flow)
in the observation of fetal pulmonary vein. [ Methods] From June 2015 to June 2016, 130 fetuses in our hospital underwent prenatal
fetal echocardiography were included in this study. Color Doppler and high definition flow imaging were used to observe and count the
number of pulmonary veins in the fetal four chamber view. In the condition of opening HD flow, the 3D volume data was collected
from the heart of the fetal four chamber view, and the 3D images of the fetal pulmonary vein were obtained by using the post processing
software. Comparisons were made between the three methods for visualization numbers of the normal fetal pulmonary veins. For 5 cases
of abnormal pulmonary venous drainage, STIC combined with HD flow technique was used to carry out three—dimensional reconstruction
of pulmonary veins, to observe the abnormal drainage. [ Results] The display rate of HD flow on fetal pulmonary veins was higher
than that of color Doppler. For the 17 ~ 32 weeks fetal, four—dimensional ultrasound combined with HD flow could better observe the
spatial location of pulmonary veins. [ Conclusions] STIC combined with HD flow technology can display fetal pulmonary veins better
in the second and early—third trimester of pregnancy, and three-dimensional reconstruction of the image is more intuitive , helpful to
understand the spatial relationship.

Key words: four—dimensional ; high definition flow; pulmonary veins; color Doppler

[J SUN Yat-sen Univ(Med Sci),2017,38(1) :128-132]

Y75 B #3:2016-10-28
EETA L TARFEH AT H (2012225098 ; JLBH T2 5 AR T35 H (F16-206-9-11)
EHZ v Lk, At HF5E 5 ) P2 A2 W, E-mail : sea_186@126.com ; 7K , i (5 /E# , E-mail : zhangy@sj—hospital.org



55130 Foouk,AF. DULERE IR R 2 FE LR AR TE NG L k2 T i 1 129

5 LA™ FIT O A v, 6 Lo JIE 2 B A f)
SN2 P LS iR L bk 2 fif L O ik
o LA N R Dl o RS i A (R -
— ARG A ZE B3 o AHERR 58 4 B i i Jik e o2
5| Wit (total anomalous pulmonary venous drainage,
TAPVD) o T Bl Bk E 20 /1N 4 2% il e ok Sz A
AR B AZE b3 Ja T, WL 4 A AR MR
B 4 % i K o R[] - 2 1] A SRR (spatio—
temporal image correlation , STIC ) J& — Ffi LHT I
LG R A S I = 2 AR BOR , 38 5 STIC BEAK AR
FREE , AT EEE S AL B, T LA 2 A LA IR
JLC W 23 [R5 48 20 R I U 14 (high
definition flow, HD flow ) X IfiL 37 1) 7~ A 45 H
B HYOLH, 4545 STIC HiAR R 23 (A i 5, Al LA 4
8 S 7 S DR A 2 0 s i 25 ) AT o AESE B
TE 53 BT AN [V G 25 D7 1 %0 i JL i e Tk ) 8 75 155 0
VT DU 2 P STIC HAR TR 5 5 70 B LI 2 AR A
FERITULEE i LA bk Hh A 0 A

1 #MH#5FH*®

1.1 HRIFH

W gk 2015 4F 6 1 -2016 4F 6 H 3o B 32 5 7= Hif
JiE L BIERE 75 A A A R L 130 i o Hod e iR L
125 5, 22 AR 21 ~ 38 %, 44 (27.8 £+ 3.5) %,
ZEJE 1T ~ 36 i, FH(29.2 + 2.3) i, ¥ iR 4
R, TC U R = I | A R R s B B s S G IR
$iE B A FFAE , TR0 50 AR I A A SO e R R
R 7 R BE A S BUIR LSS U i e R R
S BRI A A A DI LTG0 Y B SR
AL SRS =F )R ahToe WD G e 2y B L BEIFE Ty
et R AR SR A T ) i B B, T AR A A i T
BREARRI IR LA T AL . KA T A a4
()22 VR R BRYE , 220 B R @ 4 s W 3 .
T2 JE K/ IN T i 2 5 i 32 it e ik ) S R A O, .
%22 8 53 R S 4L, 3 22 17 ~ 20 J/ (42 21 ~
24 JH 225 ~ 28 JE (4229 ~ 32 JE K 4233 ~ 36 ),
LW 25 BB L

[ B ISCER 5 491 77 W2 W8 A 5 4 2R i Jok S o7
SR ARG L, 2 W2 38 47 5 A O sh R 5
KiEsE .
12 MES5H*

1 GE Voluson E8 % 0,22 3 8 A 12 Wi {3,

TR 2 2 ~ 5 MHz, £ = 4 S AR SR
4 ~ 8 MHz,

JT A e L34 53 300 I R £ 22385 8y | 43 O,
TG I EE B UM bk o TR A7 STIC
B4 HD flow 92 BB R AR < HRUIR LG 2R Y s 0
SRR 7 DU s O VDT 38 B COR BHE, $T9F HD flow,
eI STIC A2, 25 BUBHE SR AE BF 1] 10 ~ 15 s, 2R
AR 300 ~ 450 RAE 1 R TS 2 10 R AR L,
BRI B REhe R . EURCRESEE G A3
R R Bk . I AR AR B A B g —
e T TAER R 2

it e F %) B < 2 A T e K e 3 s Bk s
(22 B e BE WA L2 137, 60 223581 & HD flow A
VA3 A 0378 7 1) 55 M st R DX - 1 2 A il e ik
BRIARIE , AT T 5o R B A 22 B o 22 il ik A
2 s WAV B B s (AT, B 50 B S B, S 30 il
KA R, 50— SR NIk . 2EAE
() — A~ 1 D) T AT L[R]3 7 DG 2% il e ok, (HL
XY EE BT, R AR (1),

E1 21FB4)L, HD flow B 15 [ B 2 7R AR L I 5% Al 8% Bk
(85%)
Fig.1 Visualization of fetal four pulmonary veins by HD

flow imaging in 21-week fetus (arrow)
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Table 1 Comparison of Color Doppler, HD flow and STIC combined with HD flow for the display of normal fetal

pulmonary veins

Number of fetal pulmonary veins

Gestational weeks

Color Doppler HD flow STIC combined with HD flow
17 ~ 20 2.1+£0.7 28+0.8 32+0.6
21 ~24 2.8+09 32+08 3.6£04
25 ~28 25+08 3.1+0.7 37+03
29 ~ 32 22+0.6 2.7+0.6 3.1+04
33 ~36 1.7+ 0.6 26+0.8 2109
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Fig.2 The fetus of 28 weeks, color Doppler showed fetal

left and right pulmonary veins draining into the left

atrium (arrow)

(CPV: common pulmonary venous; RA: right atrium; SVC:
superior vena cava; VV: vertical veins)
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Fig.4 The fetus of 24 weeks, STIC combined with HD
flow showed the supracardiac total anomalous pulmonary
venous drainage, left and right pulmonary veins draining
into the superior vena cava through the vertical veins

(arrow)
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Fig.3 The fetus of 24 weeks, STIC combined with HD
flow showed the spatial location of pulmonary veins

(arrow)
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Fig.5 The fetus of 23 weeks, STIC combined with HD

flow showed the intracardiac total anomalous pulmonary

venous drainage, left and right pulmonary veins draining

into the right atrium (arrow)
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