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Summary

Ten youngsters with conal ventricular septal defect (VSD) and aortic regurgitation (AR) were
studied by pulsed Doppler echocardiography (PDE). The ATL pulsed Doppler echocardiogram system
combined with Toshiba SSH-11A cross-sectional echocardiographic system was used. The diagnostic
findings of PDE for conal VSD was a systolic turbulent flow in the right ventricular outflow tract
(RVOT) and the conus septum which was just in front of the aortic valve. The diagnosis of AR was
obtained by a diastolic turbulent flow in the left ventricular outflow tract (LVOT) and an away flow
in the ascending aorta which was recorded from the suprasternal notch. After confirmation of the
diagnosis of conal VSD with AR by cardiac catheterization and angiography, operations were per-
formed in all 10 cases.

In 9 cases PDE revealed the systolic turbulent flow in the RVOT which come through conal VSD.
The systolic turbulent flow in the conus septum was detected in 5 cases.

The diastolic turbulent flow in the LVOT due to AR was detected in all 5 cases of mild AR (1°
by Sellers). In all cases, the diastolic turbulent flow in the LVOT was detected near the anterior
mitral leaflet. This localization of the diastolic turbulent flow may be due to the prolapse of the right
coronary cusp. Spread of the diastolic turbulent flow in the LVOT could document the degree of
AR. In 2 cases, PDE was recorded in the ascending aorta from the suprasternal notch. The diastolic
away flow due to AR was observed in both cases.

In conclusion, PDE is useful and non-invasive method for the diagnosis of conal VSD with AR.
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V4, AN R - K75 =Dz a—K (PDE) 2
BERICAWORB X HIERY, D, KOENO

FoWA comiGm, MR SIEBMmAYIC
BETED LI o TEE. FRMEESR
D% FLNMKEORE - TRy, PDE &
zhooEBmEHIcERTH .

EErLHEVWORTHWSE M - Fbhxza—K
LBEHWIER T, KBILOH S 2DLEPRX
{5 (VSD) %, B&iEoKBIRFASHTE (AR)
OBWIEETH - . SE, BeZMAMERLE
thfg /8% (conal VSD) 3 AR iz PDE % j
7L, BRMoRMICET 3R ETY, X0
LWICERATCh oD THET 3.

WgEHFE

MR EHERASE NS icT PDE 2HEfTL
7 conal VSD 3t AR o 10 i<, bz 2~15
%, BIR4H, KE6HITH 5 (Table 1). 24,
PDE #ifi#, DL F7—7 0, DIEEEEIT
WBEI R R S hic Db AT Sh TV 5.
AR % Sellers 4380 I° 4 45, II° 54, III°
1flchot. 2FICABENRF > prolapse 3
o dohi. BRI, I°1 F, 1I° 4 4,

Table 1. Case materials

Case Age Sex Qp/Qs AR Valvuloplasty

M.S. 15y F 1.1 I° (=)
JLT. 11y M 1.2 I (+)
TK. 2y M 17 I° (+)
H.K. 14y F 12 I° (=)
C.M. 6y F 1.4 I (+)
S.M. 13y M 1.1 II° (=)
N.K. 9y F 25 II (+)
M.K. 4y F 11 II° (+)
KM 6y M 28 I° (=)
S.K. 10y F 1.0 II° (+)

F=female; M=male; AR=aortic regurgitation (by
Sellers’ classfication).

III° 1 fliciiEfs s h, #itk, AR AR »&fF
Lienix III° o 1 floHTh o7 MELEE
Hix 1.0~25 Y, VSD k& & i3/hRIEH
LHEERETHo . MBMEEZHES b0
oz,

3813 ATL 1 500A <Az - K75 —3%BIiC
¥y SSH-11A BEFEER BETRWEKEZ
BERELEbO AW FiRAEAKK 3 MHz, ~
VAR YR UERS 5.5 KHz, sampling #{7id
Ax—F, ME—FBIUKBGLEICERE,
12cm o GRIZE T, sample volume DR E X
¥ 2x4mm ¢ tear drop shape TH 5. Z(E
&hiz K75 —{8i% time interval histogram
(TIH) & LTHREN 3. ek Honeywell i
strip chart recorder v, E# 50 mm oO#
%Y HEE TITo .

&L DN TIT o 7225, AEMRHRE
(RVOT), KEhiRFAEIH » ML= (conus
septum) Py, ZZEHHHE (LVOT), LITKBIR
TOEFEITO>NWT Bitx{To7. Fig. 1 itzh
Zh o, w&FmEnrLk. RVOT o
mEAERMSANEGR LB L, MERFE
TTfT-k. LEFBATEZERHGREEG 2
#ith U, KBIARF RIS o F SR E PRI sam-
pling #BfL % BB & ¥ T MAFTRAHE b NIFTT
EBFEEIToz. LVOT TobEERuGH
BBk 2 &, KBIIRFET 2 SRR ORIL O
% T sampling L2 BEN S E RN L EHET
ol %, ETKBIROTEINEE LEH» S 2
BT o .

= ES

¥, K coEYR PDE FrR % Fig. 2 i
5+. Fig. 2 a 12 RVOT <o PDE FiR<Th
5. kB M ®—FLza—KThHY sample
volume (SV) OfiBEFFHRTCETRENTNS. £
»FB# TIH tRi&hic PDE FiRTh 5.
R v B REeETIc S toward flow %, F
FHEL 5 away flow ofifEFb LT 5.
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conus septuni'

Fig. 1. Sampling sites of the Doppler signal.

“ascending Aorta:suprasternal approach

The flow pattern is obtained at the right ventricular outflow tract (RVOT), conus septum, left
ventricular outflow tract (LVOT) and ascending aorta.

RVOT <ixiuifEi¥iofgik o> away flow 23158 &
h5. %7, LVOT (Fig. 2 b), E{7 KBk (Fig.
2¢) Lbic, BRoMFHFAEEL TS, KK
DT ETED BN, IEHOLETFRA TR M
RiEL v,

%5\ C conal VSD ¢ AR %135 PDE o
oLz ow Tk~ %. Fig. 3 iz RVOT @iz
&hiz PDE Frizs L. UGl dot o4y
MLUELETT RS R bR S, & OAENOELRET
Rix RVOT AL TR Y, HAEAEMIITRS
hrenoiz. RVOT TR LTWB Z &b,
conal VSD 2k 3 b t#x bh, 10449 4

Y LIl ZOFRBRASICES R, KIBIL
DRE SITFBFRA CEEE . Ao 1 FL
ENECHE TE R P oL DO TH B.

KBRS oL P REN o PDE fr A % Fig.
4 125k L7z, Dot o4y L 72 I IEL AT R 23 2
bha. ZOFTRIC X - THEERLEPRRICKRIE
ILATFEEST 5 2 LB T X, 10 4 5 flicFE®
bz,

Fig. 5 izix LVOT o PDE FiR#5RL7%.
AR 2 X5 L& Z b B EMELIAT R 3B &
hic. Z otz 10 fIEficiiy bhi. 24,
JEREMIEL T R LVOT ofgigfHflicikit = h
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suprasternal approach:ascending llln;

Fig. 2. Normal flow pattern in the RVOT (a),
LVOT (b) and ascending aorta (c).

Smooth flow patterns are observed.

SV=sample volume; PDE=pulsed Doppler echo-
cardiography.

7z. LVOT o$iiE#IELMET RS ¥ = % Cidi-
TWBEMeBEL-oMN Fig. 6 thH 5. AR i
Sellers /¥ © % 0 BE & Fb L. I°, II°
III° v, #h%#n PDE cHpRAIESIEL AT
ARV ECcHETEs» 2REtLE I° Tk
REIRAE FICELIAT RERE LTy, II° T
BZERIVDVPLTEFET, Thabb ME—FDL

Ta—MTHIEFOBENENTTLBHET,
II° CREEFAROBE 2 HEC Roh 55
% T, HERHELFHATR RS bhie. Z oyEiES
ELHRT R A ZER MK OMIERAICHR S h, B
DAES CHEEYE b HBRNAS Th - k.

Fig. 7 13, B EE» S Tok EITKEIRT
DT R TH 5. IHEHICIZ, BAEFISESY
TL 3ERD toward flow R 6h, HEEHIIC
TESH 3 away flow AEEEhiz. = oHE
o away flow FEFELTEASRT, KB
SRR L2 b0 EX OIS, B LE,
b DFEEIE 2 BTV, 2H1E i Z DFTRHER
»bhiz.

ThooERE, M £— Kbz a—, 8%k
WiERIC X 2 BB OMREZ £ L iz D) Table 2
TdH 5. RVOT oUUiEIELHRAT Rt 90% iz, K
BRSAATS O LEPRNELKEFTRE 50% i, *
7z, LVOT o#sg#iELHET Rk 100% 258w &
hiz. Zhick_TM £ — F.{y= 2 —[X ¢ conal
VSD %R+ 5 ffiAks o fluttering i3 2 fiic,
Wit T KIBILIE 3 FICEBD 2D A TH o 1.
¥/, KERFHAHARIC X 2@EHR O flutter-
ing it II° o 1 GICRD DB TH - 7.

% 2

Conal VSD iz AR %A+ 3ZLBEv0
BARMDEETHSB. ZORERFL AL LR
ENBHHA ShTnaS). %6 Ik 3 & conal
VSD iz AR &P+ 5%& 13 suberistal VSD
D20 TH 5Y. Fi- VSD iz conal VSD
DEDHZEET, AALEBLTAEANCEHSR
I2%®. = »conal VSD iz4 L T& 7= AR i1
EITHETH Y, 20 34 BEEDRNICELTRE
REELTLB L5145, Conal VSD iz AR
EaPFLTEga, VSD B0 % THIAKM
EfTbi{Tkwvwoix 1) AR pigE, 2) AR
RS 3 FRE (T 1 ELIRN), 3) small
VSD X U/~N&v prolapse, 4) prolapse i
SRELBLLDIZBOEATHW B, LiRlsT
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" se:turbulent flow '

Fig. 3. Pulsed Doppler echocardiogram in the RVOT.
A systolic turbulent flow from conal VSD is observed.

i_. s:turbulent flow .

Fig. 4. Pulsed Doppler echocardiogram in the conus septum.
A systolic turbulent flow in conal VSD is observed.

ry turhnlent flow e

Fig. 5. Pulsed Doppler echocardiographic recording in the LVOT.
A diastolic turbulent flow from aortic regurgitation is recognized.

— 261 —



g e, R, @

s:turbulent flow in LVOT

Fig. 6. Distribution of a diastolic turbulent flow
in the LVOT from each degree of aortic re-
gurgitation of grade I°~III° (by Sellers).

AR I°: the diastolic turbulent flow is localized
beneath the aortic valve.

AR II°: the diastolic turbulent flow is observed in
the portion where the mitral valve motion is recog-
nized in part by M-mode echocardiography.

AR III°: The diastolic turbulent flow spreads into
the portion where the mitral valve motion is observed
clearly by M-mode echocardiogram.

AR nRHRRRIEECTHS. LirLiueRs AR
OEPBRIBNLRETHY, ToBEITEKD
TELLIFLIETHS. EEE, VSD K AR L@
NEh&EBRET, +TTICARBHETLTLES

——qsy
Sl (ascending
5 vl Aorta)

) A i B
ECG
AN
TR TIRE TR T

Y1 flow ﬁ i
suprasternal approach AR .

Fig. 7. Pulsed Doppler echocardiogram in the
ascending aorta from the suprasternal notch.
A diastolic away flow is recognized.

TWaZ bbb, Eiick HERLEPRO
KIBILIVRELTH AR & BHEETLTL 3. £
D1z, conal VSD oFffiEizix-& VLT
BoY, BEIBS-o&KE, K@RF o prolapse
% AR o4& < T BEHIC FREZITI R

IREBNENVI LD L HRIFID, —F, kT
EEECBEL, AR BAPFLT&EGE, B
CEHE T LI bDbdbb. FEMZ, conal
VSD 323231 AR 3372 < T HFATERS
bBLTHRLE, BSEERKLTE2HNED
3. %72, AR OR#IFERCED TFNEEEE
2B LTH, BABDMEEE TRENS 2D
ARBECARTERDLDY, SOLKKRECAHE
bhkELMETHE, zhbnz b, conal
VSD % REiC 2 © & % FEBMAY S RS ET
»BLLbiz, conal VSD #EEBEBIEL T <
£, AR 0 RHIE RN T& 3 IEBMA G ENRE
B2,

PDE LA RE & BET 50 ARR
FiEThB. 4IE, Fixix conal VSD 3 AR i
PDE ##if7 L C.LAMFTEORE 2BEL, H®id
fTolz.

Conal VSD oK 2HT X LEMAS TH 5.
L2 L7265, subcristal VSD e ffi@hfiRFIRZSAE
RELOENCHEZR L Z L dB. LT
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Table 2. Results of pulsed Doppler echocardiograms (PDE), M-mode echocardiograms and cross-
sectional echocardiograms in patients with conal VSD and aortic regurgitation (AR)

PDE
Case AR  M-mode echo 2-D echo RVOT Conus septum LVOT
sys. turbulent flow  sys. turbulent flow diast. turbulent flow
M.S. TI° (+) =) (+)
LT II° (+) =) (+)
T.K. I° (+) (+) +)
HK I ? =) +)
C.M. 1III° AML: diastolic VSD (4) +) +) +)
fluttering
S.M. II° (+) =) (+)
N.K. 1II° VSD (+) +) (+) (+)
M. K. II° ‘ (+) =) +)
K.M. TI° PV: systolic (+) +) +)
fluttering
S.K. II° PV: systolic VSD (+) (+) (+) +
fluttering
Total 9/10 5/10 10/10

AML =anterior mitral leaflet; PV=pulmonic valve.

—EMBEERICANORD X )T > T, FREIE
BoOIFBMATZE OHEAITE L {EH L. VSD
T 3B LZ WD, KICBERETEG
KIBILEEEEE X, VSD o2ZiicERTH
318, U LAaRDE, Zhid suberistal VSD
ZELTHZ L ThHoT, conal VSD nHric
BLTRE#EZRC 5 Z LBE. S0, LM
FBE Wi E S T conal VSD BB T& ez 10
Firh 341 © & T ¥ - 7=. Glasser 517X conal
VSD icfitighfiRFe o fluttering BRABhB L D%
BELTHEH, ZORRBMORBEIC LEES
h, conal VSD 2R L3219, FHeix 10
Blh 2 GUZERSH T DA TdH o 7z,

PDE FrR & LT3 #3525, RVOT ofli
iR %7+ b o Tt conal VSD o fJEEM N E W
LRRTnWB®. Hae bREOFTRE 10 i 9
BlicEo . ZoOFRREBHES CELH, L
A5 RVOT iCRFLTWB Z &hb, fiBhRAE
PeZefE R subcristal VSD L n@ERIICHEIL- L E
Zbhs. L LahoAERE T b R
B35, conal VSD [2f&RHE) LT 2 V.

Others : see Fig. 1.

iz KRS REITS O LEFRATo PDE Bri
Th 52, WEHOILTH R 10 fith 5 HlicFE
wohile. ZhidMAEROEPRXEILOMIEE
BEEDSSZLTW3LE 2 b0, conal VSD o
EBWICIER IR LEX LN S.

M z=—Fipza—Hizks AR oo
bfax 3190, [EiEFORYAKY, fiFHo
RIEOWBED, fHiEH o fluttering®® F &N
H5H, WFhib AR T LT # THES
hBFRTHY, BHER LV BB LEIFR
T FHae NSERZE L 104, ARIIT®
o 1 filiz o 2 {EiEFFiL o fluttering # 3R 772
FThotz. BxBfFoz LVOT o PDE i
X afatcix, 10412plic AR X3:Exbh
BHRMOEAKFTRE2BH LB TE . ZDEL
FRrRE2s LVOT ofgigffliciil s hi.
FRESOEEIZL B L, AR ol mitiEEr
ZFERICEL > TEOMPBEHAIE—ETHY, A
HEBIRF OEEOHE, HREEERFIROED
~[E SN, Fxr OERIZZOH|EL—HLTWDS
LEZOIB. Wi, ZoFRM LVOT ofEig
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RUCBED SN2 b, HEBRFOEERD S
LEZTROOTEADLS D . = OIELIELN
FTRIZIER I I° » AR <3 BRI Bl &
h, AR o BB RICERICERTHI LEZLD
h3. £, ZoRHOEERR S LVOT MK
TOWLMNY 2BEB+T 5L, AR oFEEZHHET
ZZLENAEETHB LEL DI ELEIMEEF
flic & - cBEsSnID, ELEOHLRY 138
8qLPF+<, AR # PDE itk > THHHT B L
BEHTH-. @FLEED»HIT - 72 LT REIMR
DEHFIE 2 BT LA fTFoTHARNS, 2 filLy
AR izX 3 LEZ2 bh 3HEH D away flow 23
BEShic. =0 away flow ¥ EELT+TBZ L
iZX->T, AR oHEEERREESh TV bnE
EZxbh 3.

LIk, PDE 28 conal VSD o2, hicd
Bt+5% AR 0RHIRRICHR Cholen THE
L.

T & 8

4[E, Fxix 10 #io conal VSD 3 AR i
PDE #MfT L Fit R EH .

1) A=K, MHEgERLEPRAICELGRS
IHEHIELFRFT RIC X » T, FSLEPRRIBE
DM MBAETH 5.

2) EEWHHEOIRNELRARERET S Z
LItk - T, KBRFAFAEORHRR B TE
5.
3) EEFHHEETo ERBELRRTR O #L43Y,
KRN COIEES o away flow DREEEIC
X > T AR 0EEEFESFRETH 3.

4) PDE i conal VSD o2, hicABk
15 AR oRHIBHICERATH 5.

= ¥

10 4l o [ gEER L= IR RIBE 3 KBRS BAS
ARIZ ANVR - 7T =Dz a—E fifT L.
323 ATLS500A Sz - F75 —EEBICEE
4 SSH-11A BEEWBEB L EE L2 02 A

Wi MgERLERRRIBE OBZWNT, AERH
BRIC R & h I R HIEL R R & KBRS [
SR PRRNIC R & R I BUEIIELTERT R ©1T -
7. RKBRFABETLOLH I EERHE Coli:
EHIELIAT R & B L& 51T » 72 BT KBIARA
TORFTBEINIEE 0 away flow TfT
- 7z. 2], PDE ifTt, DL 7 —7 rikB
JUODMEEZZITVW B 2R LIk, Fite
fToiz.
FEFRHBEICRRF L -MgERLEPRREIC X
BUHERIELIERT Rk, 104 9 flicEBw b hiz.
% 7o, FGEER.L 28 IR PN o IUHEHIEL HERT R 10 4
5 FHZRED b Tz

KENRF AR LI X 5 £EFHEEAN O HLE
ILFATRE 10 FIEFICED bhiz. Zofici
I° OXREARFHASFEARSLESFILA-TE Y, BED
KEARFHAFEAL T RIHFIRETH o /2. 24,
FEAREAEL T B3 E EFHHEE oI Rl TRIB &
hiz. zhiz, 261AZEIRS:E O prolape IZ X -
THRZ > TWaied tEZ DN 5. WEMELTET
ROESEHHETOLRY 2BETsLick-
T, KBRFHASALOEREE 2HETE L. £k
FTRBR DG I HE LE» S 2 HliT(T o 7225,
2 fle b RBRFAAEFRLIC X B away flow 23
Fwbhiz.

PUE, “rzx - F75—Dxa—iX, MR
LEPRRIBVERKBRFASEA2 0L ICEA
RIFBMMSETD 5.

ABFFEO—EiE, W0 56 FEREWAREYS (37
R A) IZX3bDTH 5.
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