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DERPRREBOMITEE:  Simple method for hemo-
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Summary

Echocardiograms were recorded on 52 patients (four months to eight years of age) with isolated
ventricular septal defect diagnosed by cardiac catheterization. We measured the dimensions of the right
ventricular outflow tract (RVOTD), the aortic root (AoD) and the left atrium (LAD) on echocardio-
grams, and compared to hemodynamic data by cardiac catheterization.

A linear relationship was found between the ratio of LAD/AoD and Qp/Qs (r=0.81). Relationships
between RVOTD/AoD and Pp/Ps, and between RVOTD/LAD and Rp/Rs had high correlation co-
efficient (r=0.83, r=0.89). RV systolic time intervals (RVSTI) were also measured for evaluate the
cardiac performance by dual echocardiography. A linear relationship was found between RICT/RVET
and Rp/Rs. In conclusion, the measurement of RVOTD, AoD and LAD, and RVSTI by echocardio-
graphy are useful to evaluate the hemodynamic (Qp/Qs, Pp/Ps, Rp/Rs) in children with VSD non-

invasively.
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A®ERLE, DEPREXE (VSD) omiTehkE
EIEBUMAY, ERFRICIMET 2 2 L3, REDH
RELFEG M3 EitBWTKIITHS. #
¥kix, gy v by rER, LER, OFERRE
DEERFTR XV, BRARICHE LTk, &1
LRI BRED I L 0 BREOBIN 2%
kD7, ZhbOFtRBLEY 7 — 7 VIREH
>Eohic VSD omfTEiE & offfic Lid L X
discrepancy %37z L, % DFEMICERE L. EE,
D a—FX v EshiEER/KBRE (LAD/
-AoD) 7% VSD ofistfkin it (Qp/Qs) & B
B ERT L OWE"D BA o3P, ffinEd)
IREHER (Pp/Ps), Rt & EHitk (Rp/Rs)
P a—FE o SEICKDZE O BEIT .
4, Fx iz ki AoD, LAD oiHilic AEHH
#%%& (RVOTD) iz <, VSD © 3 o035
— 7 — L HEREL, JWEEEEL. £
DREFIz I T dual echocardiography (= 5[#]
gk UCG) % Alv TAHEIERRK (RVSTI)
¥EHIL, Rp/Rs L ORIIC X WHEBAZ 72D TH
bETHETS.

MR EHE

ST OB 7 — 5 ViRZE I T isolated VSD
Lo W EE4 A XY 8EE TOfEIA
R524, BXURBFMHEESNALY 161 AIC
THT—FNVRED TEHTHRBIR 5 40 K5
57 #Ch 5.

26, HDTa—REiEIYTF—FLrIRED 24
BRUANICRE L. Dz a—REREY /) h—
#5355 SSL-5SIU #HWE. P RTFa
—+4—x 10 ¢ 2.25 MHz, 5 ¢ 3 MHz, 4 MHz,
5 MHz @i vfEvbir, RRAIELT, 5
3I~% 4 B ERTRELL. O[T
DOFBGEF L L TASHME, KBk, £, &
R, EEERIMLE.

AEFHHEE (RVOTD) dAELAKL Y X

BRATEOAZM % T, KBARE (AoD) x KB
IRETSEOENME TR, ERRHIORR (LE
B OREORER) ITTEHRL .

EE%E (LAD) i ERE#®EDHR L Y KBk
BEDAPBALE TE, IERHMICTEH R L 2
(Fig. 1).

FEGFEHE (RVD) 3, BEFETRROLET
& 5 £ — L5 THRRHIGHER O RE OR LD
DEENEE, EERILHERGOANE (LVDC)
FEAIL .

AEINEERR (RVSTI) i dual echocardiog-
raphy (Z F m R R & UCG) ick vykor.
Dual echocardiography % 2 oD =2 —3 25 A
#Hv, 1350 puls rate/sec DA v AR EARH
CRFEsE, Hvo echo oFadin L.
I THBIARS & = RF 2 FRFETHE L7z, FhiE)
WRF OBRBAIT AT R AR I FARCEB 23X L
54 (PO) L L, BASHAIAHEB—E L& (PC)
LLlik. ZRFOFASEMI, CADE R THI R
echo &< Eii+ 54 L L (TC). TC-PO
rAESAWEY (RICT), LERQELY PO
% TR AERIERR (RPEP), PO-PC M2 A=
BEHEER (RVET) & LCEBILE. <D 2
t'— Fix 100 mm/sec ¢ 01 ZLicsr A L5 4
v &gk L7 (Fig. 6).

15 #

1. Qp/Qs LT I—E&DHRET

EEANZ (LAD) & Qp/Qs i3 #EBgix 2>
7275, LAD othEmEE#THE (LAD/BSA) &
Qp/Qs Lz r=0.70 CENHE B, EX
FERHIE (LVDd) ¢ Qp/Qs L offfE A3
LHBIR D bW, ZokRE B EE
(LVDd/BSA) & Qp/Qs L officiz r=0.73 »
ENE 2Bz, Qp/Qs ¢ LAD/AoD & nfi
it y =1.82x — 0.59, r=0.81, p < 0.001 ©
BbRWHEEE R L (Fig 2). oS54
(1 4% residual shunt b)) & Z DEEFZEEZRL
7.
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small VSD

QeAs:L.I, LVAD:0.9%  QpAs:3, LAAO:L92  QeAs:l.7, LAVAD:I.6
Pr/Ps:0.2, RV/A0:0.63  Pe/Ps:0.8, RV/AO:I.6 Pe/Ps:0,99, RV/AO:l .82
 Re/Rs:0.2, RV/LAO.67  Re/Rs:0.27,RV/LA:0.87 Re/Rs:0.58, RV/LA:L.II

Fig. 1. Echocardiograms of three patients with different types of VSD.

Dimension of right ventricular outflow tract (RVOTD) is measured at end diastole from the right ventri-
cular epicardium to the right side of the anterior aortic wall. Aortic root dimension (AoD) is measured at end
diastole from the inner edge of the anterior aortic wall to the inner edge of the posterior aortic wall. Left atrial
dimension (LAD) is measured at end systole from the posterior edge of the posterior aortic wall to the anterior
edge of the posterior left atrial wall. Note that the markedly enlarged left atrium is noted in a patient with large
L-R shunt and the marked enlargement of RVOTD is noted in a patient with high pulmonary vascular resist-
ance (PVR).

a0 2. Pp/Ps LT a—EE DR
s :%E.:i"'m FERBBEE R EH M EME (RVOTD/
20- BSA) & Pp/Ps L of{Ex# 5 & r=0.65 OIE
%1 N # & iz. RVOTD/AoD Lt Pp/Ps #xt
o LTtasde y=0.72x —0.29, r=0.83, p<
. 0.001 t&nicRWHEZRL (Fig. 3). #itk

1 o 4 nN54bZ0BFRERLE.
1 / AEEREE (RVD) 2/EL 272 24 £icon
Y : , , < RVD/BSA # (% RVD/AoD & Pp/Ps & o
" “La D/A«::J N Bt & BRET L 72 25 HERE I BB 7222 - 7z (Fig. 4).
Fig. 2. Relationship between Qp/Qs and LAD/ 3. RpRstivxa—BEE DR

AoD in patients with VSD. AERHBBOAXEMHEEME (RVOTD/BSA)
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Fig. 3. Relationship between Pp/Ps and
RVOTD/AoD in patients with VSD.
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Fig. 4. Relationship between Pp/Ps and right
ventricular body dimension (RVD)/AoD in 24
patients with VSD.

There is no significant correlation between them.

L Rp/Rs & offfiziz r =0.38 LKV FEEE(RE T
35 p<00l CEDHE®REDR. Ll
RVD/BSA & Rp/Rs & oRfficid -7 < BRI %
BdlEholz.

Qp/Qs ¢ LAD/AoD, Pp/Ps + RVOTD/AoD
Lo ERD K FEAENCHE 2B
z ¢ Xy, RVOTD/LAD Lt Rp/Rs & oBi{%
FRatL7-. mERBICE y=0.64x—024, r =
0.89,p < 0.001 L & HIZBWIEDHE 2R, i
%o 55 S = OBfRER L (Fig. 5).

24 Y=064Xx-0,24

r=039 .
P<0001

) 3
RvoTD/LAD

Fig. 5. Relationship between Rp/Rs and
RVOTD/LAD in patients with VSD.

4. VSD 0OEBHIIZ & 5 FEME

FHiz T defect DEAREIZ A 572 18 Zliz o
TS 7 —F VD VSD D& 25 2 — 5 L >
za—-OFLEROBRFREBE LR, defect
DEWLIZFEZIRD AL 512,

5. Dual echocardiography #* B ) 7= ICT &

PEP L nBdf% (Fig. 6)

ICT » PEP &L, Aib:bifigickirs
EeAM 7 e v 2 (CRBBB) IR % Frvizb @
Tix, Fhzh, r=0282, r =0.73 CEDHEE
#5L7%. L»L, CRBBB Tzl & » i
RPEP niEER2flici» bh 525, RICT i
EFEGHE» S ERETFTLOETHML, RPEP
& RICT i3 r=0.81 CEDEEER LI, &5
iz CRBBB # i o % 7T Rp/Rs DB L T
W3 L OERETS L, 24 RPEP 0 H
52, Rp/Rs k2 b iz & RICT BEE+
%R L (Fig. 7).

6. Rp/Rs & RPEP/RVET k71 RICT/RVET

£ OB ’

Rp/Rs & RPEP/RVET 3 KB Gt r =
0.88 TIEDNIEEA #7R Lz, CRBBB o 5 #iix
ZOBFRRE Y REL I Th TV,

Rp/Rs & RICT/RVET @ivEBIRTIx r=
0.80 TIEEDFEBI %2, kit CRBBB &Rz =
DEMFR L Vi3T5 Lz, RECHET
%7- (Fig. 8).
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Fig. 6. Dual echocardiogram of the pulmonic valve (PV) (upper portion of tracing) and tricuspid
valve (lower portion of tracing) in a patient with VSD.

The RV isovolumic contraction time (RICT) is measured as the interval between tricuspid valve closure
(TVc) and pulmonic valve opening (PVo).
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Fig. 7. Relation between ICT and PEP by dual echocardiography.
A linear relationship is found between PEP and ICT in patients without CRBBB in RVSTI.
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Fig. 8. Relation between Rp/Rs and RPEP/
RVET, RICT/RVET in congenital heart disease.

A liner relationship is found between Rp/Rs and
RPEP/RVET without CRBBB. But a liner relationship
is found between Rp/Rs and RICT/RVET in con-
genital heart disease with or without CRBBB.

& E

&34 ME, sk L bed-side izT VSD
DTS5 1 DDFEREL LTHT 2 —Hi
X % FHli & R A7z

43k bed-side THRZ Y —=2 7L LTH
HHOZDICEHET, LAbEhicThifET
EBZZLBVETHS. ZOEERTHELZIF—EH
\mE, Thabb1IEDEFTef R4 VvaEITT
bbbt LD TEBERERMK, KBk £

EOMM |+ 55T VSD 0 fTEhHE D
BEHECMB LN TER., &3 HD1TF
A—F =T a—-HoR—EELIZFENS
W, A—DHACEEESICHHITES 2 v b2
»5. Qp/Qs 2z a—RTHMT 2R %I
Lewis 502 X V#4555, 5 LAD/AoD
Lowtibiz T r=0.96 LI IzEWIEEBER
¥EERLTWS. %7 LAD/BSA ¢ Qp/Qs
L of% <, Lewis 5 r =0.85 Carter 5%
i r=087 LRBWHEE RLEL BRELTWVS
2B, BaxDF—& —ZRE L iz B 5 RISET 0
BhbHD0, HE0L 0L Y ZhEEVEE
(Z¥ %R LIz, —F Silverman? |3 E#H A TOL
= 2 — [l < LAD/AoD (34§ fkis & b
T3LLTOL=a—[& ) oFFMIcR LT
5. ¥7-%iE, Dillon %93 Qp/Qs ¢ LAD/
AoD L oBf%R%E 23 EFITRIMLIBER, r=
0.51 LIEWFEEIRE L 2 R& b o LB,
radioisotope &+ FHTWS. LaL, FEN
A5 T, BEIK, bed-side TS 513
BERHD LBS. %/, Sahn 52 3E-EEK
i3z = —HizXx 3 mean Vcf, LAD/AoD
REFEFICKL, FRCHEELZ L - LBRT
w5,

L L, BaeBRatlizZ e < Qp/Qs nFEf
bz a—Hick 3 LAD/AoD »n—FA S CIE
ML H Y, bed-side THHEHATES LEbN
5.
HED L Z 5 VSD o Pp/Ps, Rp/Rs Lz
a—XizXx 3 dimension DAL DEE{RIZ OV
ToOHEZ V. G0, BxAFERHEICHER
FTEIZLTLERDOIELSBRVWHEREBD LN T
. TOBEMHBLLT, Fl@EFHMELEA
ZHEEHE (RVD) Gtk LiEER, LEFRO
hyperdynamic 7B ick v & FMsh, Lo
i, high-flow type » VSD <ix, ULiT LiTsHI
HEgrr z L RSV, ERAEFEDO RVD i30E%
CEBHEBEZIRTVWEZATHY, TORE
BB+ 5. & 2ic RVOTD i3 VSD gy
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CEREBEZFILVWENIZLTHB. D
Aix, 4/, FHficT VSD oBALAEEREIC L -
BRTERDZELKFEEB RV L2 LFEHA
T&/. B, George 69 ¢ .Lza—RTO
RVOTD Xt RVOTD/AoD oEfilas, A=
DRESDBEDEF 2HA DT IDICHEATD
BLBELTWS.

Rp/Rs £ RVOTD/LAD & offjiciz4[E, r=
0.89 L & 1 &V HEE% S & 18 72 »3 high-resistance
DEFINEET2EL F L, SHEHICERD
DEXRHBZLEEDIS.

F B OFEMNSHIT, LErbEDIREALL
BHIEEBLEL, T TzOMMEERSESR
@HHAICERL TV, ERobza—-KED
FHRUSHRIO b D L R ISR C & 7223, F72L
THB%D EDORER L Y EEROFEICTFHFMETE S
DPEBROBETHS 5.

—%, Wl EER %553 BRI O » ICHEIE

B (RVSTI) oatsz, SEbbETHRE L.

VSD izizEn ICT @HFEFELAEVWEVSEXY
RVSTI 2HWTHHli+5 2 L ICIREEH5 &
B5, FELMEBRIZEBWTHZE® after-load 33
FET 384, L= a—K<co RPEP/RVET #
ElEx L5 L ORE” Bnsh, He bREERR
8% 7. 4[E, Rp/Rs & RPEP/RVET ik
¢ dual echocardiography X ks, RICT/
RVET % Wit L7of&%, CRBBB »fFfET
BHARICEBEEAVDI L TCHETES LR
bhoiz. RVSTI #Hw< oz VSD ni
koY, holEETH Rp/Rs 2ifEET B L
BTEBFENRHSB. LIk, RVSTI ik
CHT, MfEEROHEBE ST TE, MEIDOD
F—FVRELRIICES L, KiLF&EAM (d-
TGA) iz £ TS 7 — 7 VIRE I THBIIRE ©
BETCERVWHEEREBEBREDAY v F 35 5.

#®
1. bx=a—KT VSD ofilif&iEizkn 5

se:

LT3 —RIiC & 3.0 EPRKIAD @M ITEEET i

izix, RVOTD/LAD o dimension Ejflk v sk
» 54 L, RICT/RVET o RVSTI X 9k
BHAD2o0FENRVHEEEZRL.

2. RVOTD/LAD o STI ic X 3 Kic
HREVESTHY, Bos iSRS 2 i ©
%, &5z Qp/Qs, Pp/Ps nEH L AJREL A EE
%% L, VSD off78hiE % ¥+ % 2% dimen-
sion DEFIIC X B2 HENL VR EERATHS L
Bbh3.
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