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Doppler Echocardiographic Prediction of Pulmonary Arterial Pressure in
Ventricular Septal Defect

Young Mee Kim, M.D., Myung Sung Kim, M.D,, Joon Sik Kim, M.D.,
Tae Chan Kwon, M.D., Chin Moo Kang, M.D.

Department of Pediatrics, Keimyung University, School of Medicine, Taegu, Korea

This study was carried out to determine the accuracy of Doppler echocardiography for
predicting the pulmonary arterial pressure from right ventricular systolic time intervals in
52 patients with ventricular septal defect. The diagnosis of ventricular septal defect was
made by cardiac catheterization and angiocardiography at Dong San Hospital, Keimyung
University during the period of one year from Jan. 1988 to Dec. 1988.

Doppler measurements of acceleration time (AT). right ventricular ejection time (RVET),
right ventricular preejection period (RPEP), AT/RVET, and RPEP/AT were compared with
pulmonary arterial pressure (PAP), measured by cardiac catheterization.

The patients were divided into 3 groups : PAP<{30mm Hg, PAP 31-59mm Hg, PAP=>60
mm Hg.

The following results were obtained.

1) In the groups of PAP<<30mm Hg, AT was 0.12+ 0.01sec, AT/RVET was 047+ 0.07
and RPEP/AT was 0.50+ 0.05.

2) In the groups of PAP=60mm Hg, AT was 0.06+00lIsec. AT/RVET was 0.28+ 0.05.
RPEP/AT was 1.51+0.21. As the level of PAP increased, Doppler AT, AT/RVET and
RPEP/AT showed significant change(P<{0.001).

3) The Doppler AT showed relative high correlation(r=-0.76) with PAP measured by
cardiac catheterization in all group.

4) The Doppler AT/RVET showed correlation(r=-0.70) with PAP.

5) The Doppler RPEP/AT showed high correlation(r=091) with PAP.

The Doppler echocardiography was easy to apply in all age groups, and was found useful
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for detecting pulmonary hypertension in ventricular septal defect and for the follow-up
check of the patients. It may help to determine the optimal time for surgery and evaluation

of the treatment.

KEY WORDS : Pulmonary arterial pressure * Ventricular septal defect.
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aEet HEw n¥te Idyer A, 4
Ae 9 FFX-A #F 5ol o] &HART 2}
3ol Aolzxe g2 sty HEFH Bt
ST Fol & At AHA 27 57

<

4, “a” dip9] &4, F£&71A F5T ALAEAL
F£7] F719 FE2AH, £571 AL F T8
7153t} A FA el o] &Ho] kot o]
THES AFH AZ Agxde g2 2471
A

9. 1 o]F Doppler A IAEE o] &3
At A HEHR T 444 FE2Y HAHFH
FH7L SHEHEA HEeH® n¥ete A g
A AZo] A5 HAHeT).

Doppler AloZxoA 7|58 HFY FFE
ol g3t JjrtA] £57] AL o] &F HEY
28 FAHo| AMEHI QY. HEW ¢HY
FA3L A% AR £57] THY ARF FL

AREL 7t At g2 A Jebhgeso) o

o @& HHFAHAZAES ololA Doppler 4ol
Ax 2 ZAF right ventricular ejection time
(RVET), acceleration time (AT), right ventricular
preejection period (RPEP)S S o] &34 HEH
*E FAFE T AR YL EFTE A
ol d7E AlAsAH

CERTE

19883 195 H 129744 ARste 24384
Aotdtol] AZAAE 198 dL BolF o
& AAFAEEFT LR JWdE 529 S o=
SFAL A Ax HALE AAE U] dxE
S AF3tHh 3 Eol 528 F Fol 309, Hof
227 ol om 2~54 AP o] Bkrh(Table 1).
Doppler AolZ = ZAl= 5.0MHZ pulsed wave
Doppler (DIASONIC CV 400 2-D Doppler) 2
ABeATh ol FRopolA Aol Fow
739~ chloral hydrate2 <t A7l ¥ <4obe) Al
oA A HALE A&} 2-DE left parasternal
short axis viewol| A 44 F&2, dFdy, 3
HEwe s FolA sample volumed #HF
WP HakRo 44 fE 2 FI pulsed wave
DopplerZ #HlE® HFE ZAHA

Preejection period(RPEP)&= A AT Qu} Az
HE Doppler o2z} HEW 793 A
Z} 74 R} ] Al 7ol H, acceleration time(AT)S ¥ &
o) AR 527 ANEEAA Y AZbe| 1

Table 1. Age and sex distribution

Age Sex Total
(years) Male Female (%)
0—1 6 6 12(23)
2—5 12 11 23(44)
6—10 8 2 10(19)
11—15 4 3 7(14)
Total 30 22 52(100)
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Fig. 1. Method of measurement. The downward deflection from the baseline represents blood flow away
from the transducer in systole. Right ventricular preejection period(RPEP), right ventricular ejection
time (RVET), and acceleration time of the right ventricular ejection flow (AT) were measured
in the manner shown in this figure.

right ventricular ejection time(RVET) & 8 {33
9 NRRE BIYAAe Aoz Fesyt
WA E computerE ©] &3}l RPEP, AT, RVETE
TR om(Fig. 1), o] AFL Had 39
AF71E APty JARAE o] &3Ath A=A
&L oS ketamine© 2 vhHA N F B G &
3}l Cournard catheter® 4¢3tz HE YW ¢
gg ZH3At

+%7) Mgl somm HeolHAR 398
AFFoz YT 31~59mm HgZ e ZFS5E
HuEtF, 60mm Hgold?l #+& A3 #Hy
gFo 2 Vro] ZFo| A AT, RVET, RPEP/AT,
AT/RVETE B|u3ga FA g <= pared T-
testZ AFE3H T HA Folol A Doppler Ao
59 2929 AR AEALTY
BAE linear regression analysisoll o 3+ A3 A|
(correlation coefficient) & 3t &34}

¥ oA

ATE B4Fo] 0.12+0.010]128 A% 18
g ME 0.06+0.012 AT A BHYo
(P<0.001). A% A n¥YTe HF AT/RVETE
0.28+0.052 AAT9 0.47+0.079] v 2%
Zpol & YERAATH(P<0.001)(Table 2). XA &
ofell A AT A=AFS +%7] dFAgIde
2 ¥ AABA (r=-0.76) & B A h(Fig. 2).
AT/RVETS} % 7] #5944 H = F38A (r=-0.
70)E B Y1, RPEP/ATE A#AF r=0912 ¥
< AaBAE Yehi A (Fig. 38, 4)
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Table 2. Summary of findings obtained by cardiac catheterization and Doppler examination in

52 patients with VSD

PASP (mm Hg)

<30 31-59 >60
(n=30) (n=12) (n=10)
PASP (mm Hg) 23+ 4 41+ 5 86+ 23
PAMP (mm Hg) 12+ 3 25+ 5 59+ 22
AT (sec) 0.12+0.01 0.08+0.01 0.06+ 0.01
RVET (sec) 0.25+ 0.03 0.25+ 0.03 0.22+ 0.03
RPEP/AT 0.50+ 0.05 0.87+0.16 1.51+ 0.21
RPEP/RVET 0.24+ 0.07 0.27+ 0.05 0.424 0.09
AT/RVET 0.47+ 0.07 0.31+0.06 0.28+ 0.05
PASP . Pulmonary arterial systolic pressure
PAMP . Pulmonary arterial mean pressure
AT ! Acceleration time
RVET . Right ventricular ejection time
RPEP . Right ventricular preejection period
AT
0.16} n=52
* * y=-0.78x+128
0.14} ° . r=-0.76
. p <0.0001
0 1 2 x oo eane
0.1F
0.08¢
0.06
0.04f
0.02F
0 i 1 ] i L 1 L
0 20 40 60 80 100 120 140

PASP(mmHg)

Fig. 2. Correlation between pulmonary arterial systolic pressure and acceleration time.

70 743 (Pc-To interval) & o] 83td HAF Y ¢
g8 2 gt o] GAE HENH Hde 4
S5 AAE Ediged AdEE ARe AA

ABAIEE o] &3t FA3AT. ool 7§
Pc-To 72 9 A]¥l4E Brustin nomogramo] tj
A&t HEW £E5714E TIHYeH ol A
A 9 #2719t 2 X dhe AL BRastrh
Stevenson £!2& M-mode A ZEE o] &3}

Pc-To A& &4 8te] v]5:q 2718 Rustgrh
1 ©o]¥ Doppler AL E o] &3t AL +
2719t FA o] 3] o FolAKUYHI 1B 53
Doppler A Z L& o]&3E Afoe Z# o
ZHAs YR es 44 o] 8% F AL A=A
A9 & FBAVAE BYo 2N Hu¥EY F
Aol MZ2L NEZAH AF=HRAT

M-mode o2& o] & A LY F
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0.7
0.6} * n=52
y=-0.01x+0.5
ol r=-0.70
0.5 . p<0.0001
0.4
0.3
0.2
0.1}
0 1 L i i L L J
0 20 40 60 80 100 120 140

PASP (mmHg)

Fig. 3. Correlation between pulmonary arterial systolic pressure and acceleration time to right ventricular
ejection time ratio.

) RPEP/AT
1.5¢
. n=52
y=0.01x+0.21
r=0.91
1 p<0.0001
0.5
0 1 i 1 i 1 i F
0 20 40 60 80 100 120 140
PASP(rmmHg)

Fig. 4. Correlation between pulmonary arterial systolic pressure and right ventricular preejection period
to acceleration time ratio.

Bole R7HAY M-mode Y 2E 27o] AHE B LYo op g ¥ FE Uk 4 37
€tk 23 ‘a7 dipe) A 24 BFT S AT FEAY 2L Y 2WY £2AF VL WP
9.4 dipe] 24 S oY Al ROy A veke AL ohL E =EAD
AsA dehte azdolu $44 ¥dol HYE  AEY HFo) AL W 4oz dhte
A BEHDg a7 dipe] #FETT HA A FAlHo] JATHY. Mmoded] o3 F3E 44
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Zol HEHWet FHo o] &0 gon
FTHAAES AN e £ A8 €
A Qe e o] Mg HE

< $H3F V1EsIo okt Y} BEF 3hite]
cuspt 7155 7] W&o #ebe] P &g AH AL
2 =A% 4 glo= g RVET, RPEPE 2] 7HA o)
2% A7 B

FH ol Doppler Ao ZEZA HE5A 4]
4 FE2 EF4E 9838 FHE F doy
et A HAE DA V1SS HEHte
AFAHA ZHo] 7hesA HAGTO. HuEgt
Axel HEzH FFe WHEHE B HIKEE
Wsl7l gloy Hug&xo olgs Al & AT
G Sro FAaV waxy 5074 9
He 877 ##EH 72 gt o]y s fEE elec
tromagnetic flow meter'®), contrast Alo] %99}
Doppler®20 =0 2 gl 52t}

o] Ao A Doppler &3 A] sample volumed]
Axe HE® Fd vz ol A4 FEE
A Z2A3lg o o] Kiabatake®) So0] A A&
W 5Yg Aol

o] Aol M ATE HE o] 60mm Hgol 442l
TollA 0.06+ 00122 AAQAF 0.12+0.01K ¢}
Foa A gasEdd. RSN ERT Pgo
A7 E Husdlger ol HEW U =
71 Z7lo Rl g Aol F7] o)t
3t th. Hirschfeld® 5o o8} %7] 1174
7FA] 814 g AFEia A= 6k 1)
H-3l(preload) & o]¢h7] &2 £ A4 o]¢7]
¥ 2) FE3}(afterload), T oj47] &4F 3)
AT F58 4 AdUlY AHxe FHEe ¢
X 5ot} Isobe?V 5 ATE F33 2t oj]e}
A 28 9% FA HE=2 RPEP/ATV
o £ A®a3 3+Qch RVETS RPEPE AJub
F7F F74eE BAaEa 4o BopAH Uit
A=Y, RPEP/RVETE A#HH Aulged dFS
wAgong Ha HEAg, R A, HE
o|¢h7] ¢} AABAI Fohn SHHYGY.

Kosturakis) 5-& ATS #HEGe] FaAs
= -0.82, 0]22)%2 .0.79, Martin-Duran®®) & -0.
77, o] AFAME 07602 A#ABA 7} v FH
=22 9 4 92tk Kitabatake®) 5 & AT/RVET7}

du fo 1

o . R

HEAGH 713 L& FBAAG=-09002 B
Aot 9 o™ KosturakisV S & (r=-0.82) £&
FBABAE BT Aoy o] dFdHE 4
TAF -0.700] A} o7 Aol HEFY n¥
dol e AS F57] Lol 477 A Fe
S 383 3T 5 {7 WEo)gn Atg €t

o] AFeA 71F F& XEE RPEP/ATEA
ABA S 0.910]901 Isobe?VE2 0.84, &3 &
Mo 08424 02 AERY O F2 A4BBAE
Ho 3t} Doppler Ho| L & o] &3 HFHL
F0 gk FAFS 4 $AEF] e A
& o] AA7t RPEPE AFAIA FA ol E43 ol
HAEY FeF G gd $gEEA9E
FHo] Brbsssn,

Doppler &3 A] sample volume?] ¢ x| ulz}
i mofo] uio] AF glomz AAFA
TAHY FE2 52 HAeHy 4% S A
Aste Zlol Fastt. ol e EAYE AAT
Doppler Y| Z o] o3 HFAY% 242 HE
1¥Se ARE AFHoz U 5 Qve
B4 AAFEEEST Zo) dsd ndYol &
WEE 49 A8 A ¥yt K E 7|
Fe AZN7E 2FE & dde F Wi
Ho g f{&3%s HoFa Q)

e ot

1988\ 19 2E 129744 AWista S
Aot AZAALE B9 E AL BolF G
T AAZAFEZ R Al 5298 dYes
8] Doppler 4lolZEE 4 A]81 AT, RPEP,
RVET, AT/RVET, RPEP/ATE S ZH3to] A w3}
<2 2349 #J59te] Wt s (H 5N < 30
mm Hg, 31~59mm Hg, > 60mm Hg)%. 2 1}
Fol vn@Fse v 2 ARE Aok

1) ATE Aate] 0.12+0.010]0 01 43 ¥
DG FAAE 0.06+0012 HAZ BL2rE B
A tH(P<0.001).

2) A% 1¥YFY AT/RVETE 0.28+0.05%
%] 0.47+0.079) ¥3] {23 2ol & e
WA o ((P<0.001).

3) RPEP/ATE AATo] 0.50+0.050] ot}
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A% Au¥gzAMEe 15120212 FAY #
ol & Yehf A TH(P<0.001).

4) A Folo A ATS} AE A 27 ¥
Fuctale vnE & FRAA(=-076)E B 9)
At

5) AT/RVETS} =%7] 594 s 3aaA
(r=-0.70)2 R.¥I RPEP/ATE A #A4(0.91)
2 e ABAAE JeRA

ol & A} Doppler HoIre A
ZAFAES FololA] A5 18] AR of
Yzt #sucte] A3 == f&3tet 4 11)
Zte

10)
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