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Assessment of right ventricular function before and after the treatment of
pulmonary arterial hypertension combined with atrial septal defect by
real-time three—dimensional echocardiography
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ABSTRACT Objective To evaluate the changes of right ventricular function before and after the treatment of pulmonary
arterial hypertension(PAH ) combined with atrial septal defect(ASD) by real-time three—dimensional echocardiography (RT-3DE).
Methods Sixty —five patients with ASD who underwent interventional occlusion were divided into mild, moderate and severe
pulmonary hypertension groups,and the healthy subjects in the same period were chosen as the control group.RT-3DE was
performed on the mild pulmonary hypertension,moderate pulmonary hypertension,and severe pulmonary hypertension groups
before and after surgery, as well as the control group.The right ventricular end diastolic volume (RVEDV ), right ventricular end—
event volume (RVESV ), right ventricular stroke volume (RVSV ), right ventricular ejection fraction(RVEF) and tricuspid annular
systolic excursion( TAPSE ) were measured , and right ventricular volume—time curve was plotted.Results ~ Before surgery , the
RVEDV,RVESV and RVSV in ASD patients were significantly higher than those in control group(all P<0.05),the levels of RVEF
and TAPSE in mild group and moderate group were significantly higher than those in control group(all P<0.05),the RVEF and
TAPSE in severe pulmonary hypertension group were lower than those in control group (all P<0.05).After surgery,the RVEDV,
RVESV and RVSV in ASD patients were significantly higher than those in control group(all P<0.05),the RVEF and TAPSE in
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ASD patients showed no statisticalal difference compared with those in control group.The levels of RVEDV,RVESV and RVSV in
ASD patients after surgery were significantly lower than those before surgery (all P<0.05),RVEDV,RVESV and RVSV were

significantly lower in the severe pulmonary hypertension group after surgery than those before surgery (all P<0.05),RVEF and

TAPSE were significantly increased compared with those before surgery(all P<0.05).As pulmonary arterial pressure gradually

increased, right ventricular volume gradually decreased,and peak systolic time followed.Conclusion RT-3DE can accurately,

noninvasively and rapidly assess the changes of right ventricular function before and after treatment of ASD combined with PAH

patients.

KEY WORDS Echocardiography, three—dimensional , real -time ; Atrial septal defect; Pulmonary hypertension; Ventricular

function, right

55 8] B Bk 51 (atrium septal defect, ASD) J&— Fp H
WSROI . ASD S8 U 55 KV 22 A5 3
Bt by 3 K Il Dk e 3 v L e HE i3 bk e
J& (pulmonary arterial hypertension, PAH) S A7 DI RE R
g WEBRPIAN A S D REXS ARG ST L7880 B 0 2
AEH o SERF =4 75 0 2 IR (real time three—
dimensional echocardiography, RT-3DE ) iffl i3 % 25 7% Ht
NG TR A B ) O e 2 UG EA T — s, g
TR SEARH A A Z= D)fe . AP0 RT-3DE 4%
ARAGAIFIFAG ASD & IRl 3 Bk & He (PAH) A [ 72 2
BETARFGE A OINRE , B TEZR HI PRIV HI B (B

AREFE

— WS

TEHL 2016 4F 2 A & 2017 4F 5 A &3 Bea s 0 3h
el spaligh K FLR ASD 5% 65 4], 5 29 i, &
36 1, AR 4 3~55 %, 44 (30.95+14.54) %, it H A%
4~34 mm. RIEH B MY Bernoulli 23012, % PAH F2REE
53R B2 FE PAH 40 25 ], It sl ikl s 35~50 mm Hg
(1 mm Hg=0.133 kPa); 1 & PAH 41 21 41, Jili sl k0
4% 50~70 mm Hg; T PAH 40 19 fl, Fifish k4
J£ =70 mm Hgo AZEARHE : O L2 N0 5
AELE AT 3 s QARG IFLAIMERATT B HAb.C i
EWHE o HEBRbRE : Q2 -E R 35 75 55 25, BUR R
IR s @0 HL LI 7 o B AR & R s s @08k
B, RS A Y L

TITEAERRAARSE 40 414 1EH % IR, 55 22 f], %
18 ], A% 3~55 %, 4 JC iy i F s FRCo L 4S9 52 o0
HL ] KO 75 0 B B R AT PR AR S TC S o S ALAR IS
i AR AR GO W B R 5K R A — R
LS 22 RG2S AR B B
S, B R RIS R R

= ARSIk

i/ GE Vivid E 9 {8 238 888 7512 Wi fi, M5S

B3k JR 1.5~4.6 MHz;4V-D 5B MR 1.5~
4.3 MHz, ZKe& BAEMIEM , [R5 0 R, Se
M5S BRI T 4k SRt 22385 e 7 0 2 [ A 4, 4R
IR AR DU YN, SR G VI 4V-D 228k
ERPGE, HE R &8I A = =T
WEUG . BRI E =i R EMS S A TomTec
4D-RV A, DAR LB R TSR T 2508
TEAT EEPIRARIA B A . B A SR B A
EEFIRAI WHE A O S B, T o B g T A
FRED PRI T WA 2 1 = ST ARG, B A
SR A E R IRREFU(RVEDY) A7 E AR A
(RVESV) £ = B 48 5 th 5 (RVSV) A7 % 5 1 0 %X
(RVEF) } =JSeRIS a1 #5 (TAPSE ) S48, W] —4Z
R F A 3 U, WOV IE, A B4 i R — = )i
S8, ASD HE T RN 1 d MIRJG 3 d W wlikfT |
WA

= Gt EAb

Wi SPSS 17.0 Geit#ht:, PR DL vas R,
Y] LA TSI AEAS ¢ K200, A ARYT RIS LA T
Xt K, P<0.05 MESA SRR L.

s R
— AL IRES L
ASD %20 FARHFI G 470 I RES A0S IEH X IR 4

FLAR T LI 1.

% . " PAH 41 R H7 RVEDV . RVESV .RVSV
RVEF J2 TAPSE ¥R T 1E % XF B84, B PAH 4R i
RVEDV .RVESV & RVSV KT 1IE# X%F B 41, RVEF,
TAPSE /N FIEH X R4, 22 R A G52 L (¥
P<0.05),

% . . HEE PAH 4R )5 RVEDV .RVESV K&
RVSV ¥J R FIEH X R4, 22 5 A Gt (3

P<0.05); RVEF . TAPSE 5 1F % % 4 [b 4 2% 58
-9



It R AR S BE 22k 2018 4E 2 A48 20 555 2 1 J Clin Ultrasound in Med, Feb 2018, Vol.20, No.2 .75 -

% . " PAH 41 RJ5 RVEDV .RVESV .RVSV .,
RVEF J& TAPSE ¥J/NTARHS, ZRWAGIFFE X
(#] P<0.05); #JF PAH 41 R J5 RVEDV .RVESV }%
RVSV ¥/NTRHT, RVEF .TAPSE ¥ K TR, 2% 515
Bouit i X (# P<0.05).

A SRR 2 s

B AT BT ] ph £ 2 2 U Y Bt il 3l ik
FE 2R HTHG R 2 M B 28R ] s WSc 4 W (L B 1] 328
WG RS, FLr IE G B2 WA 4 V(BT ]2 4080.09 ms;
KRR PAH ZHUCHR AR N 1] 4668.15 ms; H1EE PAH 41
W AR A I 1] A 4752.04 ms; 555 PAH 2H WO 1 (i st
6] 5766.52 ms, ULl 1~4.

R 1 HALORESE LK (32s)
215 RVEDV(ml) RVESV (ml) RVSV(ml) RVEF(%) TAPSE(mm)
IEH TR 60.63+18.06 26.24+7.75 34.31+10.40 56.63+2.00 18.52+1.03
2 PAH 41
AR 93.66+27.13" 35.70+10.58" 57.98+16.61" 61.73+0.90° 22.90+1.01°
¥ E} 71.78+21.08" 30.95+9.70" 40.84+11.44 57.11x1.57* 18.82+0.76*
AR PAH 41
AHT 121.64£33.20° 45.54+12.26" 76.58+21.80" 62.34+0.84° 22.35+1.05°
VNG 88.40+33.95™ 38.54+14.80™ 49.86+18.38" 57.21£1.47 18.17+1.47*
I PAH 41
A 163.69+34.58° 76.69+15.79° 87.47+19.52" 52.32+1.17° 15.85+0.80"
ARG 128.47+43.28" 54.43+19.19% 74.04+24.33" 55.23+1.47" 17.91%1.06"

SRR LEEL,"P<0.05 5 ST AL, *P<0.05. RVEDV : 47 S ST SRR A B RVESV 47 SRR A B RVSV 47 5 R i i s RVEF : 47 3 1ML

S0 TAPSE : =J3RIRIAR I o

1 IEWXIRAAEEB-NE B2 B PAHAAEAM-0E B3 P PAH 44 % B -l

HIEHE HHER9ES

Wit

AR e IE L5, e O s =L
IR VAN 52 B 565+ RT-3DE £ AR 19 3R T —
Y O S BB , FLZ M T LA B, I — -
MRz iaeas, Gl SER— R =4k AR SR = 4B
0 28 8 AR O ARG T A, TR
BT E YRS ARER O X = DR ITAS
HORGUET,

AMFFEHRHET ASD R P PAH 41 RVEDV
RVESV .RVSV .RVEF & TAPSE % 1F & % I8 20 1
K, ¥ PAH 240 RVEDV .RVESV & RVSV SJ%5 iF # %

B 4 R PAH 4145 =4 R -]
AL

£k &

HEZH IR, RVEF TAPSE Y8 IE 5 X AN, 22 73
A G (3 P<0.05), X 5 [ N A 5T #1045 1
—8, AP ILEE BT EI 0 B K AR A
HA AR AN, A= AR Z R,
B EE PAH B A= AR REE RN ORI B
ZER DI IIR(ENE S e PUR e rin i L AN N E i L
A E BRI, RVEF 911, TAPSE 34K ; % PAH
i, AEARKBLTEAGRET, HERIEAR
#,RVEDV W 34K, [Rl i A7 % ey ffar 3 K, 0 =
AT RACZE , CoWLAZ B, O I B e i 4
BE O WL 4 oAl

HFFARLIE T SH IIMGR, (A= 285 T mk



.76 - I R S BE 242 2018 4F 2 45 20 555 2 1] J Clin Ultrasound in Med, Feb 2018, Vol.20, No.2

B EABE/N, ASD BE R p R PAH RS
RVEDV .RVESV } RVSV ##HARTRIR (34 P<0.05),
SRS NI SRR RO s O e N ay AN | K 11 S8
RUEC Br K-S it fEAR G A =0 L
KA MK B IEF ], RGO TIRE
IEH X HRZH I K . RVEF A1 TAPSE YA FIRAL, 5
TE N FRA LA 22 S e g vt S, A B e I . AT g
Rl TG A B IR 2URIIERAR , ISR 7
Bl A E WA DIREAF RIMGE . seAh, LI aigh k&
LAY ASD 4k F R PAH BER AL, A5 RTIEE
[ 19 B R PAH SBE Y AN, B 3 715 PAH,
it/ INBI K G AT S PR A8 , AR HLRE 69T, R
Wl O EIIRE IBIT IR E R A L A=
Wi D fie g , i 3k s B R

H BRI ) 2R nT AL AN L sh R A =
BRI AARA, lish ik A = i =2 ), 4
AT S0 B ik AR AR SR 45 R
B .orh HEE PAH 4147 5 25 - a) h e i B2 ik
e, BB ISR ARG, A WO W TR S
o JRIKAT R 2RE R Ml s Ik 3 &, A Z 5 i B 3
T, S i A R A AR RS TR B PAH A = AT
RAZI, A7 WG T [E) J5 B R B A % %o BE A AH
ZAK T PAH 4 E AL TR, R R A
SRR 2

RT-3DE 2824 HOR A7 — 7 1 JR FR A
WP F B P AR IR B MR R BOR S
SO, A RIS S i g 5
AR, U B S 34 T3 A2 2 R st A PR A1) AT 1 R
BRI — 2R RGBT th G, DA el s B )
E 1453041, 4 5 % T RT-3DE By #F— 5 BF5E 0 7 X
SRR

25 AR, RT-3DE H AR RE B A HE X A7 0
DIre s ¥EAS , % ASD S F IR IR IZWT . F ARG 03
REMPEAE A B X, HpE =i s ot H
XN PR ML A9 (A2 T HAT )12 B i 5

(1]

(2]

(3]

(4]

[5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

S 3k

BT, AR S5 A O T AT G Al 50 bk e 1 64 i PR 12 W7 5 3
L]0 M3 , 2013, 34(5) : 599-603.
Post MC.Association between pulmonary hypertension and an atrial
septal defect.| J ].Netherlands Heart J,2013,21(7):331-332.
Lai WW,Gauvreau K,Rivera ES,et al.Accuracy of guideline
recommendations for two —dimensional quantification of the right
ventricle by echocardiography [ ] ].Int J Cardiovasc Imaging, 2008,
24(7): 691-698.
Arora H, Virani SS,Simpson L,et al.Contrast echocardiography for
right—sided heart conditions: case reports and literature review[ J ]. Tex
Heart Inst J,2008,35(1):38-41.
Lang RM,Badano LP,Tsang W, et al. EAE/ASE recommendations for
image acquisition and display using three —dimensional echocardiog-
raphy[J ].Eur Heart J Cardiovasc Imaging,2012,25(1) : 1-46.
FE P, HE SCHE. S = A8 8 750 gy P X A7 0 28 D REVEANY 18 B ] 3
JEL) ] b BB 187240, 2015, 29(10) : 794-796.
Jiang L, Handschumacher MD, Hibberd MG, et al.Three —dimensional
echocardiographic reconstruction of right ventricular volume:in vitro
comparison with two—dimensional methods[ J ].J Am Soc Echocardiogr,
1994,7(2):150-158.
Fang F',Henein MY, Yu CM, et al.Right ventricular long—axis response
to different chronic loading conditions :its relevance to clinical symp-
toms[J ].Int J Cardiol ,2013,167(2) :378-382.
o e Y R A e R R M It W b R i [ S
PR PRI SRS A AT DIREL) ] b R R PR 2R, 2014,
30(11):997-999.
Vitarelli A,Sardella G,Roma AD, et al.Assessment of right ventricular
function by three —dimensional echocardiography and myocardial
strain imaging in adult atrial septal defect before and after
percutaneous closure [J].Int J Cardiovasc Imaging , 2012,28 (8 ) :
1905-1916.
WRIGHE, WS AR S BF B LL, S5 L0 Bl R U S s = 2 75 DA s )
B gt S8 5 A O B S S D RE LD . AR PR B 25 L TRl
2010,4(1):39-44.
ESCHT LN = AR O S BTN D R e 5 DI 3 s
FALLEIIRERIIIEL D L%  KIEBERIE, 2012,

(ki H 19:2017-07-13)



