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[Abstract] Objective To explore the echocardiography characteristics of normal pulmonary arteries and
their left and right branches in (20-34 ) week-old fetuses. Methods 560 cases of normal (20-34 ) week-old fetuses
were enrolled in this study. Some parameters were observed , including diameter, blood flow peak velocity and
spectrum duration of pulmonary artery and left and right branch . All cases were divided into seven groups according to
their ages ; (20-22 ) weeks , (23-24 ) weeks , (25-26 ) weeks , (27-28 ) weeks, (29-30 ) weeks , (31-32) weeks and (33-
34) weeks. Data were analysed with SPSS 13. 0 statistical software. Results The diameter of main pulmonary artery ,
right pulmonary artery and left pulmonary artery increased with increasing of the gestational age ,there existed a linear
correlation (r =0. 68 ,0. 60 and 0. 65) , the linear regression equation were Y =0. 286X —2.510,Y =0. 156X - 1. 304
and Y = 0. 148X — 1. 240. The flow spectrum of main pulmonary artery showed a single peak , the peak velocity
increased with increasing of the gestational age and spectrum duration did not change with increasing of the
gestational age. The flow spectrum of branches were unidirectional bimodal , the first peak was high, with short
duration. the second peak was low , with long duration. The first peak velocity was close to the peak velocity of the
pulmonary trunk ,and the second peak velocity didn’t change with increasing of the gestational age . The duration of
two peaks was less than that of main pulmonary artery . The diameters of main pulmonary artery were greater than the

diameters of the left or right branch ,the diameters of right branch were greater than that of the left branch . The
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spectrum shape, peak velocity and duration of the left and right branches had no significant difference .

Conclusions The diameters of pulmonary artery and branches increase with the increasing of the gestational age .

The blood flow spectrum of the branchs is unidirectional bimodal ,and the shape is stable. Echocardiography can not

only display the anatomical characteristics of the fetal pulmonary artery , but also can measure the blood flow

parametres. It is an effective and reliable means to check the fetal heart .

[ Key words] Fetal heart; Echocardiography , Doppler;

)Lt R S f5 3 DL — Rl I LI s
WO TR R A B R R R L, RO A 2
FUR RN A )2 B —Fh G A 7 vk s
HE ISR 4 T+ LA BRGSO Y k28, iR L P
OB E REAE B B 22 RIS A0 Y — 5 430 IE R T
A H i = P X i ) L 06 34 1) 9F 58 A 20 | AR W5 1 P i
JUH RSO B LSS IR JIG JL B 80 ok SR e A5 73 S
S5k JERS LR B g 2 AT D, WY IE i LA
PRFAE, S i i J LG ER 57 B Ea

AREHTE

— WS

2010 4F3 H %= 2011 4F 6 AFEFRBEATH LA WA
AP BRI IR L 560 51, 2301k 25 B i i
20 ~34 i, ARG AR 22 2 S8 o — B B 4, 2Lk
20~22 JH. 22" ~24 JH 24" ~26 J& 26" ~28 J&.
28" ~30 J& 30" ~32 J& 327 ~34 JH7 4.,

6

K H GE-Voluson730 (6 2385 #7522 Wi, %k
WA 3.5 ~5 MHz, BEERIR ) LoC MERE 2 2544, iR LCo ik
HRT I SO I 2 K 3 AR | I DG T AR L i)
(] 5 B s Dk 22 A5 43 S AR R 285 | I 06 3kt R At i
FELEIT R, A Ty o 3 Al 3 ik 2 il 30 Bk B Ak Y
e, Ak A 43 S 0.5 em &b, 22 i sl ik 4y
TN T Sk S48 5 AR, BI0&E 3 R BT
FI0EL, LS ) 000 34 B €8 7 A B S b N | 225 4
BREA RS R e M <200 BUESE 3 4~0 30 8 1 AY-F
i, A BRI G A7

= Gt Eath

KH SPSS 13. 0 Geit=# 33 1404, TH R BokRkER
FHIE £ il 25 (x £ 5) TR, ZHIEN LLBCR 7
ZE0rHT LN ZE A I B0 Dk A b s ok BT ¢ A, LA
P <0.05 AERAEGIFE L, TESHR S22 Z
KA ELARI T, IR 3 B AHOC R 2L

#H R

RIS Ae Al Ik 73 SR AR Bl 2 T G
R e, 22 ik AR R T 2 A Bl ko3 S
H, A i B0 K AR R T 2 il Bl Bk 9 AR, A% 4 LR AT

Ultrasonography , prenatal ;

Pulmonary artery

20" ~22 JikE AMish kN S LT HE L, A
HHBERIAGIT2FE L (P <0.05) , W3k 1,

R 1 AUURIL MBS 72 A Bl Sk AR LA (mm x £ 5)

4151 % Sk A i 3 bk 72 Wi 3l Jok
207 ~22 81 61 3.47£0.44  2.00=0.30  1.93x0.30
22° ~24 190 4.12£0.51  2.24x0.33  2.19=x0.33
24% ~26 81 141 4.45£0.62  2.56=0.43  2.41x0.37
267 ~28 81 53 5.27£0.70  3.08+0.40  2.70=0.27
287 ~30 /1 47  5.85+0.82  3.30x0.41  2.88x0.48
30 ~32 /8 31 6.28%1.22  3.36+0.52  2.93x0.33
327 ~34 8 37 6.72£1.43  3.87x0.60  3.78=0.68

T ZE B IS5 A IS kAR L8, 20 * ~22 J& P >0.05, A& 4
¥ P<0.05

Fehitish ik K FLAE A7l 8 ik 53 S 0 AR 2 TR 8
LM IEARSC , T Mish ik 522 R AR R 5 =0. 68, —
Te—IRRNERIFITFE R Y =0. 286X —2. 510 ; ZE i sh ik
S2RR R B r=0. 65, —JC—IRERAE T 5 7N
Y =0. 148X — 1. 240 ; 47 Jifi 3l bk 5 22 Jl i A OC R 45r =
0. 60, —JC—IRLMEIH N Y =0. 156X - 1. 304,

i sk 32T B A T A LTS 5 B S AR,
R BEW, J5#F28 (E 1), 22 A Il sh ik o3 S 5
PAAERUIE | A0 R, I WA B i, Wt i T 285 [T o, AN B 24
JAAE (& 2) , Bili sl ik 32 1 B il s ik 43 S 6 i odg s
i RE A SR R T R, = A BUE R, 7 30 A LU
TR AR 30 ~32 I LLE SHTJLA ik, 22
SAEGIFRE (P <0.05) ; Migh kA A7 o S A
WEAEAT R T2 ARAEA L Bk, 25 2 N 25 5534
TCGIT2F R X A A SO i WA g i 9 T ) R
B NS TG, R 2,

TSl kst Vg B Fp S B ) K A2 A il B0 ik 4 S i
Ji WU (R RE L I ] 5 28 JR) E G, 25 21 22 A] LU TE 2 575
e AT Eh K o SRR SN [E] /N T 0 U, 45 AN L
A ERARE (P <0.05) ; il sk 3= 1 i 0 R 22t
()R F20 A Il Bk S S Aij Je W AR S 1) () 7 R 2% 2
WA ZE R I (P <0.05) , 3K 3,

Wit

TR IR LA O Hh A o O e A A R Y 559



AEIG R BT 435 (ML FRR) 2013 4E 3 A5 7 5% 6 ] Chin J Clinicians ( Electronic Edition) ,March 15,2013 ,Vol.7 ,No.6 . 2467

R2 AYURILINN SR (ERTEE S A A Sl BRI A (3 (om/s % + )

415 1% Jil 3 Ik v 3k A 0 43 5 i Vg W 3 A 0 53 5 Ji W6 W 33 LA 53 S i e Vg L 53 35 e Vg i
20 ~22 61 53.5+9.9* 62.2+8.3" 27.9 8.3 51.9 8.1 26.73 £5.7
22 ~24 JH 190 54.3£9.1" 62.7 +12.7" 30.3+7.3 59.6 +13.4" 29.85 +6.3
24* ~26 JA 141 56.0+9.8" 63.6+£10.9" 32.1+7.7 62.4 +14.9" 30.9+7.7
26% ~28 JH 53 56.2 £12.9" 64.7 +11.5" 32.0+5.6 62.4 +18.5™ 31.1£10.8
28* ~30 J 47 58.7 £10. 6" 68.6 =12. 4" 29.0+5.6 63.0=10.2" 28.9+6.8
307 ~32 31 65.5 +24.0" 69.5+5.9" 33.3+5.9 67.5+16.9" 32.9 8.0
32* ~34 37 98.0 £45.8 82.4 £14.4 36.1+4.8 77.6 +16.8 34.5+8.4

. 530" ~32 A H#, P <0.05;5 32" ~34 FLL#E, P <0.01

R3 AUUR LI Eh AT FFEE ] K 704 il s kP A FR4F B2 6] (s, )

5 % it 3 Bk At i A7 0 5 SR A0 53 32 I FEMN 5y 3 FEM 5y 3 I W
20 ~22 A 61 0.201 +0. 028 0. 054 +0. 009 0.125 £0.013 0. 049 £0. 008 0.120 £0. 017
227 ~24 A 190 0. 198 +0. 025 0. 055 +0. 009 0.123 £0.015 0. 056 +0. 042 0.125 £0.014
24% ~26 & 141 0. 194 £0. 022 0.059 £0. 012 0.119 £0.015 0. 065 +0. 076 0.119 0. 012
26% ~28 A 53 0.184 £0.017 0.060 £0. 012 0.119 £0.010 0.053 £0. 011 0. 123 £0. 021
28° ~30 A 47 0.203 +0.012 0.061 +0. 009 0.120 £0.016 0.059 0. 011 0.118 £0. 016
30" ~32 Jf] 31 0. 200 +0. 020 0.064 0. 017 0.116 0. 054 0.060 £0. 011 0.117 0. 082
327 ~34 Jf 37 0. 186 +0. 043 0.065 0. 010 0.112 £0.012 0.071 £0. 012 0.104 0. 019

FEE N 45% Yt TR LRI R K B A A
i Bk S s BELAR 25, A0 3 H A R 40 ML VR 5k 725
RELEAIT B Bk 22 A7 43 0 20 B Bk S48 HE A S 3 ik, DRt
AT LG LI B AR PR AR R AR BRI LI Y
ORI FR 4 15 2R IS 04 UG SR A AEAR R 24 5,
P FURR S B R AR T XK LA AT B
BFg i b AR 58 18 Xt 560 191 1 3 1A LI 78 5 fry 08
22 G5 RI SNk T M 22 A Bl h k43 32 1 Y A2 B

FRILIE R L BT, X 5504 WER— 8 4
WFFTis A = AR 5 R S R IE AR G, Ul IR
JUIR/ NS5 1 il sl Jok R A8 B DR 3R 22—, (EL ] e 3 2% 3R
=HNRES AR EOR A S, UL AR A
KGR R T AR, 76 HH TAEH RTINS

) Lo JPEA A AR 5 ) e dfe i P A 3l fok 2 48 558 (151 3,
4) , =AM Bl B It A I Bk A AN R A B
AL B 0T A8 A2 5 Wi il sl bk & B 19 75 — SR (K



. 2468 FAEIG R E T Ze 3k (L FR) 2013 453 A% 7 5% 6 ] Chin J Clinicians ( Electronic Edition) ,March 15,2013 ,Vol.7 .No.6

5) AEH R 1% 0, T 1845 B TAE st — 25 & 3
Mk

G LA I Ik A AR K T 26 It 3l ik, i 45 s 26 IS —
BN S = ARG O, Sk 3 T RS
WA BT ST AR NFR, 42 AT IS Bk 43 S a4
BARXUIE BTG5 e B, SR TR 25 8 5 , AN B2
JH RS | i S REAE SCHk T BB, AHFST I gk
TR 5 Mk 2 HL 3 S e 0 7 e 2 9 ) 6 A
b I ELS ISR T B | 10 % 0 e (1
S TRtk 3 T B A T U6 154 06 S I i 30 ik
T G (R 38 A A, 2% 5 0 B 14 i T BEL
T HAR A 065 3 AMASHIFIE 146 2 B 20 ik 154 3 338
307 ~32 FLG SETLA R ER A A G F5E X,
I FLIE 2 2 JE 1 16 0 2% St S T 1 K, Ji AL T 2
UG ERBE 1 75 3 A 2 AR 45 R A% | BB SR G LR 30 Jik
L3 e 2 FEL 0, e 2 v S48 o ) S 4% 0
AR I ) AN 28 R ke I 0 L 7 3 4 5 )
(KA 5 A0 35 0 WS 4 i) L A G, IR I i 3l ik
76 AT ST IR B I ) S /N T i 20 Ik T 0
(ST, 4575 PAY I L v OS2 T A AR P s L
AT A s BEL T AR IR A A R

TE L 3 bk R JHG 43 S B I 3 T IR R
Fasg™ R (5 23 S 75 2 SO (AT LR
S BNk S HL 3 3 1A 0 28 4 I HL o 403 | 3 fig
A0 e 2 WL G LI AT BR B — A 2R R A
B R EAR I A LI B DK L B R

A Bl TR B 28 Ok S B B 04 R JLAE Hh R
W,
2 % x #t

(1] ZEREA. G JLCUE B JE 7 15 88 75 i A5 5512 W7 SR . Modern practical
Medicine,2011 ,4:364.

(2] xefe /e RS0, 4 % (Ol 75 3 35 18 38 = F N 7R iR LG
IR 2 v B4 ST AL A A 38 2 R ,2012,6.:92.

[3]  ZRAENE, YT, 58, 6 L.C i B 5 2 . Jb s AR IR AR
#1,2004 :89.

[4] Zalel Y,Wiener Y,Gamzu R ,et al. The three-vessel and tracheal view
of the fetal heart an in utero sonographic evaluation. Prenat Diagn,
2004 ,24 :174-178.

[5] Sawyer T,Antle A,Studer M, et al. Neonatal pulmonary artery throm-
bosis presenting as persistent pulmonary hypertension of the newborn.
Pediatr Cardiol ,2009,30:521-522.

(6] RVL, SN B, 45 165 i JLW O 25 10 VL 04 o 7500 21 P A
AiE. v R A R A 44 75,2003, 8 :600.

[7] Fuke S,Kanzaki T,Mu J,et al. Antenatal prediction of pulmonary hy-
poplasis by acceleration time/ejection time ratio of fetal pulmonary ar-
teries by Doppler blood flow velocimetry. Am Jobstet Gynecol ,2009,
2.:229-230.

(8] Z=REA|, EfRIT, JE i, 55, B LWL ™ Wl /S 2 W, Jbat: AR
ZE P AL, 2011 :110.

[9] Kitabatake A ,Inoue M, Asano M,et al. Noninvasive evaluation of pul-
monary hypertension by pulse Doppler technique. Circulation, 1993,
9:302-303.

[10]  ZEAesim. 7 e JLRFER I 3l ik 25 s 1932 Wi A6 7. S LRI PR 2%
#,2009,2.87.
(1] BAHAE, AT REAF B A LI 3 Bk R 101 B8 4 34 5
JUBHIR R 2 % ,2007,9.:714.
(YR B3 .2012-12-21)

(ARGt 5K

KA. EFHIUM AR S XL SS9 B CHBRHEML[I/CD]. PG RENF X E . &-FH,2013,7(6) :2465-2468.



