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Summary

Fourteen children aged 1 to 8 years with supravalvular aortic stenosis (SVAS) were studied by
echocardiography and angiocardiography. The aortic width was measured at the level of the aoritic
leaflets and at the minimal echocardiographic dimension in the ascending aorta, and also at the level
of the Valsalva sinus and at the supravalvular stenotic region from the lateral LV graphy at the end-
diastole. The percentage change of the aortic diameter in patients with SVAS ranged from —199% to
—459, (—32.2+7.7%) and showed significantly lower value compared to the percentage change of normal
subjects in whom it ranged from 46% to —15% (—7.2+7.7%). Echocardiography is thus a useful
noninvasive method for evaluating SVAS. In 4 patients, poststenotic aortic dilatation was recorded
when the transducer was swept cephalad through the long axis of the aorta and, in these patients, hour-
glass type of SVAS were confirmed by angiocardiography. However, in only one out of 9 patients
with narrowing of the ascending aorta echocardiographically hypoplastic type of SVAS was observed.

If the values of percentage change of the aortic diameter are below —30%, the values of peak sys-
tolic pressure gradients across the supravalvular stenotic region should be higher than 20 mmHg.

There was a tendency to underestimate end-diastolic volume and overestimate left ventricular ejec-
tion fraction in echocardiographic measurement, as compared those determined by angiography.
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Continuous strip chart recordings of echocardiogram as the rtansducer sweeps
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linearly to cephalad along the long axis of the aorta demonstrating narrowing of the

organ.

A: narrowing of the aorta from 1.8 cm to 1.3 cm at the supravalvular stenotic area and also post-
stenotic dilatation, B: narrowing of the aorta from 1.3 cm to 0.9 cm at the stenotic area, ECG: electro-
cardiogram, PCG: phonocardiogram, MV: mitral valve, AR: aortic root.

— 340 —



Iz,
UCG 7wl SSD-90 BAHEHL, 2.25
MHz, B 10mm O +F v R Fa—H%—&fF
HLT, 130 SVAS + VHIOEFRE R
iFo7e. BEEMEMLCLT, FE32VLES
MEEERIC S v AT 2 —F—%k B &, BiF
RYRTa—BLIOERTa—%, REHE S0
mm/sec T strip chart {CHEEEHE L. 2 &I
o URF a—— & IFBEELER S ) A
EFicmd, KBIAREET = — 0 hRIZKEIRS? R
Ta—RROLNBMNELD, PFUVRATa—H
— R JEE I - TRBIRO B#S A, EH~NE

i1z M-mode scan #1T - 7z (LAF linear scan).

KEROEE i Fig. 1 iR+ & 512, KBRS
= 3 — AR & h B KENRE LA & BT RBINRIC
B 3B/NKBREOMET, ZhZhKEHkEE
D bR FICAE L BT, KBMRATEE D SMA
XY KREIREEEO MR COERERIEL . &
5 LTHE LN KBIRER X » kORX TREINRE
D % ELRERD 7.
LT ABIROF/NER— KB

PR AEHRIE £
KEIRE A ERE 7

LR = %100 (%)

KBRS L3O LI EER S L PO 2 —K

EExa—kb, HEERHEHE (D), HE
k#maE (Ds), ZEZHE = o— X Y BRHFRRHE
(ET) 3#IL, HERKHAH EDV), IHER
AR (ESV), sfHE (CO), FHEENA
InfEEE (mean Vcf), BEHE (EF) #2xhZh
BH L 721018,

DD 5 —F AikE 2 SVAS # 14 4t 12 4]
ZfFo7e. EEER, I5-rsk~/ 22—
s—%HAVCHEEL, Efor M DR-12 %I =2 —
F—izisg L. ACG #4757 12 ffith 11 iz
ST, o a=TcR/E LEL=ZFAIY b T4
A& v, Dodge 50X kv ERARELE
H L, mean Vcf {3 Karlinar 5 oR2 iz &k v R
»iz. ACG iz Xk a2 kBlRZEIF, UCG ozhi
BT a7, EEERANEHROTERRIOKR
BIRERTR X v, Valsalva jfo FXKER & -
TFRBRORK/NEREZREL, FIERORL Y %E
{tREEH L. E=-ETRBRMEEZ 3, &
e ERICBA LY T~/ A —4—DF| &
HEEMBRL Y, 10FIc>VTFHREIL 2.

" g
24, $EIHY7% elfin face Z2 L T e, £

Table 1. Physical findings in the patients studied
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UCG #%1T-72 13 filo> ERAHEHEREL L L
REMREOFHANEZ =h #h Table 2, Table
3R Lk. EFEEFEHO UCG ick 3 KBIRE
IREROERZ 1.3cm 75 2.6cm GEH 1.9+
04cm Thy, ETKBIRo BER 1.7+03cm

(1.3~23cm) LD Btz FENPERZXR D b h
ehofe. EREEEHD % BLRT +6%~
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%, Y0 IpITIx Fig. 1-B o =L < PFE# D
WEEHR LR e dro7-. SVAS EEo KBk ik
HMoOERIZ 1.7403cm ©, ETFKBRO RN
i 1L1+02cm LKEZREL, MEOMICEED
ZEBO 7 (p<0.001) (Table 2). % ZEkFKD
SVAS # iz —19~—459% (—322+7.7%) &,
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T\ 7z (Table 2 and Fig. 2).
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Table 2. Comparison of echocardiographic, radiologic and hemodynamic data in patients

with supravalvular aortic stenosis

Age Aortic echo diameter (cm) Radiologic diameter (cm)
Case PPG (mmHg)
(yrs.) AV SAS % echo change Sinus SAS 9% angio change
1 3 ND ND ND 1.9 0.9 —53 22
2 4 1.6 1.3 —19 1.7 0.8 —53 4
3 6 2.1 1.3 —38 1.9 1.0 —47 20
4 3 1.3 0.9 -31 1.1 0.6 —45 ND
5 4 1.9 1.5 —-21 1.7 0.7 —59 66
6 5 1.4 1.0 —-29 1.8 0.9 —47 6
7 3 1.7 1.2 —-29 1.4 0.8 —47 ND
8 2 1.4 0.9 —36 1.5 0.6 —60 38
9 6 1.7 1.2 -29 2.0 1.2 —44 4
10 6 1.5 1.0 —33 ND ND ND ND
11 8 1.8 1.3 —28 3.1 1.5 —50 9
12 5 2.0 1.1 —45 2.0 0.9 —55 21
13 6 1.9 1.1 —42 ND ND ND ND
14 1 1.3 0.8 -39 1.4 0.4 —72 108
Mean 5 1.7 1.1 —-32.2 1.8 0.9 —52.7 —
SD 2 0.3 0.2 7.7 0.5 0.3 8.0 —

Abbreviations; AV: diameter at the aortic valve, SAS: minimum diameter in the supravalvular
region, Sinus: diameter at the level of aortic sinus, ND: no data, PPG: peak systolic pressure gradient
between the left ventricle and ascending aorta, SD: stndard deviation.
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Table 3. Echocardiographic and angiocardiographic data

UCG ACG
Case Age BSA LVEDV CI mean Vcf LVEF LVEDV CI mean Vcf LVEF
(yrs.) (M?) (cm®/M?) (L/M?) (circ/sec) (%) (cm®/M?) (L/M?) (circ/sec) (%)
1 3 0.57 — — — — 123.7 9.84 1.99 78.0
2 4 0.58 46.6 3.64 1.23 70.4 61.9 4.65 0.86 65.3
3 6 0.68 63.1 4.75 1.51 78.3 65.0 5.27 1.34 76.5
4 3 0.46 64.8 4.65 1.27 73.2 56.1 4.21 1.42 70.2
5 4 0.65 55.2 4.42 1.46 77.8 55.4 3.99 1.42 70.0
6 5 0.62 41.0 3.70 1.48 75.2 56.9 3.86 0.82 64.0
7 3 0.54 45.2 3.25 1.59 79.9 — — — —
8 2 0.45 30.7 2.63 1.56 75.4 50.4 3.75 1.25 70.0
9 6 0.71 42.0 2.82 1.30 73.2 58.8 4.59 1.43 71.0
10 6 0.66 37.3 3.56 1.65 76.4 — — — —
1 8 0.84 46.8 3.75 1.59 76.3 67.2 5.95 1.54 74 .4
12 5 0.70 56.1 5.15 1.711 81.2 65.1 4.18 1.12 74.6
13 6 0.66 33.3 2.77 1.34 75.5 — — — —
14 1 0.45 28.8 2.13 2.16 83.1 48.2 3.63 1.52 67.2
Mean 5 0.62 45.7 3.63 1.53 76.6 64.4 4.90 1.34 71.0
SD 2 0.12 10.8 0.91 0.24 3.5 20.6 1.80 0.33 4.5

Abbreviations; BSA: body surface area, LVEDV: left ventricular end-diastolic volume, CI: cardiac
index, mean Vcf: mean velocity of circumferential fiber shortening, LVEF: left venrticular ejection
fraction, SD: standard deviation, UCG: ultrasound cardiography, ACG: angiocardiography.

Table 4. Cardiovascular lesions determined by angiocardiography
Case 1 2 3 4 5 6 7 8 9 10 11 12 13 14
SVAS + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+t
PPS T e
MR + - - - = = = == x gy
PDA + — — — — — — — — * _ _ * _
MYV prolapse - — - — — — — - + * _ _ * _

Abbreviations ; SVAS : supravalvular aortic stenosis, PPS: peripheral pulmonary stenosis, MR:
mitral regurgitation, PDA : patent ductus arteriosus, MV : mitral valve, *: cardiac catheterization

was not performed.

WL, EF %50tz mean Vef r L biczh¥®
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4. UL, SVAS g0 EDVI RE#&EOT
By IEEEZTTLONE» - (Fig. 3).
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KBk~ 5| &1k & EH#R ic & 2 £Z- EITKE)
REIFEZE 4mmHg 5 108 mmHg &b -7
(Table 2). 124 11 flic —Fm@r vy b 741
LT X BEEFEIEE, BL v EF, mean Vcf
DHEM % 7o 7 (Table 3, Fig. 3, 4). SVAS
I RHBIARERZE, (EIBAFBASIAE S X UBIREH
FraptLiz1plzBRvT, 2FEZD EDVI,
ClfE%57L, EF 38X 08 mean Vcf 3 IE#
Wiz -7z, ACG [lFEGHOKENREFFTR &L Y
B ohi Valsalva JRoEKERIE 1.8+05cm
<, EITKBROBENMERIZ 09+£03cm ThHo
Te. % ARz —45%~—72%, ¥ —52.7%
T, UCG 2k 3 % EEL YV FREIEKELT
LTwv7 (Table 2 and Fig. 2).
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17\, 4#ic Fig. 1-A 105+ X 5 2 5 L5k
ZEEAER DO REIIRDILIE 3B 7223, 7Y 0 9 4
Tix, Bolen 519 3R L2 X 5 iz FITRBIRDME
ELUMEHETE ok (Fig. 1-B). UCG ick
ZRBIREBRSOBERIE 1.7403cm ©, EfFK
RO B/hER 1.1+02cm LT HFED
2N Sh iz (Table 2). 7z KBIIRD BEE
D % BlRiE —19%~—-45% T, EF/NIRIC
B} 5kBMRD UCG ik 2% E(E (+6%~
—15%) LHBIL THEOENSED b h e (p<
0.001) (Fig. 2). #tsk, SVAS o2iricizEs-
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Fig. 2. Echocardiographic and angiocardio-
graphic percentage change of the aortic dia-
meter of patients and normal subjects.

UCG: ultrasound cardiography, ACG: angio-
cardiography, N: normal subjects.
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DHFEVEDLNDEFICE VT, %ELERR-19
% AT OMED HEicik SVAS OfFfER R &
h, EfFK#8ARc -7 UCG ik 3 linear
scan (¥, SVAS oBMmaBHEL LTEDL
Zxohlk. —F, ACG it 3fllE&kE AT
KEWRD % bR EKD 5 L, Fig. 2 1R+ &
912 UCG itk 3 % BRI VERICETLT
BY, 26 —H4% LLFoE %7 L T\viz (Table
2). ACG %177z 12 ith 11 iz ibRg =+ 8
SVAS #, o 1 flic{ERRE D SVAS 289
7z. UCG iz & b KBWMRDBRAEHALGRES & 5Tk L
7z 4 Bl 2FmREEI > SVAS #5RL, KR
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Fig. 3. Echocardiographic and angiocardiographic comparisons of end-diastolic volume
index and cardiac index.

UCG: ultrasound cardiography, ACG: angiocardiography, EDVI: end-diastolic volume index,
CI: cardiac index.
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Range Range

1.0
] [ ]
£ 0.8 .
% 1
UCG ACG /sec UCG ACG
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Fig. 4. Echocardiographic and angiocardiographic comparisons of EF and mean Vcf.
UCG: ultrasound cardiography, ACG: angiocardiography, EF: ejection fraction, mean Vcf: mean
velocity of circumferential fiber shortening.
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Fig. 5. Relationship of percentage change de-
termined by echocardiography (% echo change)
and the peak systolic pressure gradient across
the supravalvular region.

EZRED bt (Fig. 5). % Z{bRrn —30%
VBV EZRT SHo 5544k 20mmHg
UFoEZERLTV. By o 1ficig, UCG
X B%EER -30% LECIZL22b5 T,
ACG iz X 2% ELER —59% L&KL, HED
fHic K& hENZH b, ZHhid linear scan
#{Toll ZnE—okmA, KEARICERIZY
ToTwhhokizbt Zxbh 3 —KRIC
UCG iz k % linear scan #1754, ¥ —2A4Kk
FRFIKBIRICEEICR 5L 51, £z, K
MROBLE L b EAEFRICT R VX ) REER
SETHB. UCG jck 3 sector scan #4795
L, KEBIRERTBRFHiish 3E@ICd Y, K
Bk = — D EH BT = — R Eh 5 X
SRERFRA~OTAES S L, B/NEish 3
AREMEA B 5.

5%z, UCG xw ACG izk 3 EDVI,
Cl, EF 33X ¢t mean Vef 2 E¥EEDFh LK
BLTHh 3L, CI EF, mean Vcf iZIE¥fHIC
» - 7= (Table 2, Fig. 3,4). 5Ef] 1 ©ix SVAS
IZREIARECERZE, (BIEFRFASIT L, BIREMTFE
LT iziz®, ACG 12k 5 EDVI ¢ CI
BEMEERL T v 2 (Fig. 3). UCG it x 3
EDVI REfEZR BRI o722, Zhidg
JED X H R EBEAFME CREZVMMETHBIC
L b 53 Pombo 50X AT, EEA
HErEH kv LELLIS.

¥ & ¥
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