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a2y 72 MEFHICL 2 EEMATENED B £
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2 FUTOLEPRIEE (VSD) BR3LFINL, ORIBEDOKELLDI > b5 2 MEEH
L7 M-mode B & U two-dimensional echocardiography ZMi{T L, MITEIRED S & KB DR
HHEZDWTHRERTT>7:. M-mode contrast echocardiography Tid, B&AGEEEAEFELH 0.60 LL
Lo BHITLAEEERSRD o, 205 bLERRKIBE S &HT 2 SH TR ULEMNTOREEE
BOKBIHFEET L0, LEMTOREEROBEOHEIIR#ETH /. MEST7 7u—Fikk3
two-dimensional echocardiography Tl £flic RIBODOHELEAATEETH D, Lo b membranous-type
VSD Ti3 subcostal frontal approach TH§t & 11, supracristal-type VSD Tii subcostal sagittal
approach TR T &/, 78, membranous-type VSD ® 4 i Tik, subcostal frontal approach &
subcostal sagittal approach DA TRBOADEEMATRETH - /203, KEBOHNMBRAETICZL, B
BT ENR2 Z &£ XY supracristal-type VSD L BERRICERIT & 72, REOEHHLEKEE»SD 2
VRS AMEEITT L, BREEEERTLHN0.71 LD 16 FITRIBLOZEY EXAFHN T $ con-
trast echo (positive jet) A&z, 7, FHAMmMFELLA 2.0 A LD 28 FIT, contrast THHL 7z
EZEWNICAESE L YD contrast-free DIMEHIAL Z £/ D IC4 U % negative jet B & Nz, Z D nega-
tive jet i membranous-type VSD TIZAEFHARIZ, supracristal-type VSD TiXFfBIIRICHE 2 - T3E
L. ThoDfERE D, 4R TIE two-dimensional echocardiography 2 & D VSD D & #D{ir
BWIHNTEETH D, 2> b7 A MEOHFAIC L DV XKBORE S EESB & VELRBIMTORHH S TEET,
2T & D S I ERE R R ELOHEELTRETH B L B2 Sl

Key words M-mode echocardiography, Two-dimensional echocardiography,
Peripheral contrast technique, Ventricular septal defect.

LERIR/RIEAE (ventricular septal defect, UAT nous-type, @ supracristal-type, ® atrioventricular
VSD LB8)iE, & & LHEOSHOERMIVERTH canal-type ¥ & Uf, @ muscular-type), KEODAE
55, FLARHIC B ZEIKGIE SR T, AR ZWNLFMIFORIBONOFEHEOBRCEETH
ZFRMOLELEREG LS, BAERTE - 2R 5.

VEY L2 WBER & T, BrofifTeEs 27 5, HHEFEFTE, MEo L) w2l RBE L O
ECEEFITLINE & LICEBE(LERL, HB I T=T N Ty VAREIMKS 2 2B Lm0,
BB T 2 2 e pfionTE D, FilioECEEs HE I L 2 RN B HROREL & b,
BB Th oiTiE, FOMITEEE : KEBIIOA; VSD it T 2 BERBHTEORE»HE s D
EEEMHzZHT 4o e Bbha, KOO AT o 729,

(B 3090z 4 Dz 48 s 1v? (@ membra- M-mode echocardiography T %, VSD i3 &% #i

Echocardiographic Imaging of Ventricular Septal Defect in Infants and Assessment of
Right Ventricualr Hemodynamics Using a Peripheral Contrast Technique. Takashi Funa-
bashi, Department of Pediatrics, (Director; Prof. N. Taniguchi), School of Medicine,
Kanazawa University.
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*, EREHK, LEPRESCEERED hyperdynamic
motion #RTHY, CHSOFREIEERFHATET
THEAEHETEECHIREMFEELETLRD S
N, BEASFTRE VAR, KBRS S EER
~ O M-mode scan TR LEFRBOMAMHRELLT
VSD OIBORHTE 5 Z L »H 3 D%, false posi-
sive ® false negative 3% v o h, {EWTELH
Hridwzws, Lirl, MEmEE2&6H L E
Bleary A MEEHBATE I gk D, LEA
TOELEKERIET A Z LWk D VSD O &M
TEECBREIXTEETH 299,

Lo L, VSD @ & b IEfERBZH H kL, two-dimen-
sional echocardiography = & D RIEBOZD b D %
HH 22k rBbha, Aziz 503, g & ORE
Wi /BT 2 T suparcristal-type VSD O RIEBOD#EN T
BERELTVWEY, ZOFETEVSDDHTHED
$E O &\ membranous-type VSD D KB O O #iH
FEEL W,

Z O BF % T i subcostal approach i & % two-
dimensional echocardiography & TRBOD#EH %
=4, [ M-mode 8 & U two-dimensional con-
trast echocardiography %##ifTL, VSD QIifTEIE
WKOWTER EERRMRE 285 2 EHRLOTHR
&7 3.

kb & UHE

g SRAFEFINRBIC LA T T
VT U PARELRRTL, VSD EBiahiz 2 FL
FTOELR 3160, 5k 2RO RO.LFE PR RIRE
EEHELT LB, fho 26 Blix &t ERIZZ W, 2
DB 2HNTIE, K2EOEREBVT 2EOBEFHK
BRELLEY TF—F N T PARERBITLTNS
728, DR BBPPC DB THRE £T> 72, 2D D 5 136
TRFMTVSD OB 2SN T»E, 4B,
e ONRBEBERERLZ 2 & D FARES»} H 2
CHEET R NI ERD, HBHVIEFEDRVLOD D BERNI
RonTwna,

(F

M-mode echocardiogarphy

#EE 13 Aloka SSD 110 echocardiograph, 3.0 MHz
non-focused transducer #{#/ L Honeywell strip
chart recorder IZ & D #2% D X ¥ — N 50 mm/sec T
EEE{Tol., E—sFRAE, EIERFTL - EiERE
R LETR  BEB L UEETRHBESFABICHET
E3EMME L KBS0y A MR E20F
@ Teflon venous sheath 2FH b L < i3 BE D #IR
W88 L, Indocyanine green 2FE1CT0.1~0.2

&

ml/kg % BEFTAL TIT o oMo, 28I THENII
contrast echo AT FCEEsh, AEFHEEC con
trast echo 2SHHER L 7o & &, HEEKH D LFHRL 72,

Two-dimensional echocardiography

B3 Aloka BT BB T KIMELEE (Aloka
SSD 1000 with ASU Hand Scanner and USM 6B
Amplifier) 2B L7z, BEHE 3.0 MHz, BaiE
I 7.5cm, HEFAKIEZIC~80CORIEET, 37K
10~30/sec TH 5, BREMBAL L LMBEST LD
E—-LEEAL, ROL &2 ODWBEIC TRED
DG EAT > 72199,

Fig.1. The position of the subcostal frontal plane
(A), and the diagrammatic representation of the
area encompassed by this view (B).

LV=left ventricle, RV = right ventricle, IVS=
interventricular septum, Ao=aorta, S=superior,
I=inferior, R=right, L=left.

Fig.2. The position of the subcostal sagittal plane

(A), and the diagrammatic representation of area
encompassed by this view (B).
LV =left ventricle, RV = right ventricle, IVS=
interventricular septum, PA=pulmonary artery,
S=superior, I=inferior, A=anterior, P=pos-
terior.




(D Subcostal frontal view

M1okd, E-L%2WEST L DEETTEA
T3 &, EERME X UKEBIROEIRICEEG s N5 8
BESEHENS, JOWMBE TREEEROCEREO
BRNEGTDHD,

® Subcostal sagittal view

M20D&kH2, E—=L%2WEST L OERRETERA
T3k, AERHBES L UBRERICESREN S
EESHEHESNS, COMBEIE, ELBEERLE
HEOBEIZT TV 3,

it =4k D%ﬂﬂﬂ%éﬁt@%fﬁU4F74wA
\E0ER L, real time B{RIE 16 mm ¥ R 7 4 L AIZE
BUT. VA7 40N LB B, real time, slow
motion ¥ L UKD ICTRE 21T 72,

Kig»ro0 3>+ F R MEIE, M-mode contrast
echocardiography & [E#k% FiETITVw, RIEOOH
RLEHEMTOHEE 177, HEEHK I contrast
echo PEEL OV REOXB->TEZCRATS 2 &

(positive jet) & D ¥IE L, AL contrast echo
THRBEENHEENWAEE L D contrast free DMK
HREOZFBE->THRA L Z &2 X D 4 U B nega-
tive jet K DHIEL /-,

NS DBEFME T Tricloryl syrup 100 mg/kg
BOKSICE2HEB T TITo 2.

LRATF—F I« ProtigsE

Hydroxyzine pamoate 1 mg/kg, Pentobarbital
10mg/kg FEHR5IC L 2 @B T CHRITLE, 7>
A##E I3 Bargeron & D HFE iV, £ axial
angiography 2 & 2 BIRWEEEE 21TV, VSD O
REBOOMEZE L EEEROBREEITo 1, 212
PO BIRMEE SR 2T, HEEKOFHE LT
7o. BT —7F g flow directed balloon catheter ¥
BERL, 2 CRALIICIINAS LI LEHRRR
BOR@ELAERES & UAEE% quick pull back i
FDEIE L J, ERESHTRMTELI, Fick itk D
WEL, %8, EIT—FL 7 v I REILE
HHRE 24 BELIAICHETT L 72,

B t#

M-mode # X U two-dimensional contrast echo-
cardiography & DA 7 —F L7 > A REDORER
W&k LicRL7:,

M-mode contrast echocardiography @ # £ &
D, BREIRD L5300 7 V—7FIcoEant:,

@ Group 1 : HE FEDTAD 5 i1z 5> 72 15

@Group 2 ; LEMTOA, EEEKORD ST
1341

® Group 3 ; LEIEBVLT HEEGRBTAD

54

M-mode contrast echocardiography

(Group 1)  contrast echo I3 GEMHN D &2 HIE
Lz(B3), ZO7N—7Tl, BREEEEZET
130.30~0.59%2 "L, EERLEEFELDEER
34~82 mmHg ThH -7z, £, T e DBETIRLM
AT—=TNh e TYIARECEREKIRD oY
o,

(Group 2) DE{ID A& T contrast echo DAEME
SR BTz, contrast echo 1, ETHEBICHIEL,
LDABOIRAICEEAROBKE & b I EERHR
WWHEE L7, EEREEICHAZ A contrast echo

Fig.3. An M-mode contrast echocardiogram in a
patient without right-to-left shunt. The appea-
rance of the contrast material is demonstrated
only in the right ventricle (RV).

LV =left ventricle, IVS=interventricular septum,
MYV =mitral valve.

F1g 4. An M mode contrast echocardiogram in a
patient with right-to-left shunt at ventricular
level. After the initial appearance of the con-
trast material in the right ventricle (RV), it enters
into the left ventricle (LV) during next diastole.
IVS=interventricular septum, MV =mitral
valve.
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Table 1. Catheterization and Echocardiograpic Data

2-D echo imaging 2-D echo contrast

LV-RV of VSD study
o Age  RVLY * (mmHg) Qp/Qs Re/Rs Positive Negati
SFP SSP et jget ve
Group 1.
AO “4m 0.30 82 2.9 0.09 Yes No No Yes
YM® 2y 0.30 80 3.1 0.08 Yes No No Yes
TK 4m 0.30 78 1.6 0.14 Yes No No No
NS 8m 0.31 82 1.2 0.21 Yes No No No
EN 8m (.41 59 2.3 0.14 Yes No No Yes
YM’ 4m 0.45 60 3.6 0.08 Yes No No Yes
KT 4m (.47 49 2.2 0.09 Yes No No Yes
TH ly 0.48 52 2.0 0.17 Yes No No Yes
RA° 2y 0.48 55 2.3 0.20 Yes No No Yes
HF 8m  0.50 50 2.0 0.13 Yes No No Yes
MO 3m  0.50 56 2.1 0.11 Yes No No Yes
KR* ly 0.50 50 2.4 0.18 No Yes No Yes
SF 6m 0.51 50 2.7 0.07 Yes No No Yes
HH 4m 0.55 39 1.3 0.28 Yes No No No
RN 8m 0.59 34 2.0 0.15 Yes No No Yes F
Group 2.
HI 6m 0.60 38 4.4 0.08 Yes No No Yes
SM 9m  0.61 32 2.1 0.21 Yes No No Yes
YN 4m  0.71 34 4.1 0.12 Yes No Yes Yes
TE* 3m  0.80 16 3.8 0.25 No Yes Yes Yes
YA 11m 0.82 18 2.6 0.55 Yes No Yes Yes
KY 4m (.82 30 2.9 0.27 Yes No Yes Yes
RA® 7m  0.83 17 5.0 0.05 Yes No Yes Yes
HU 9m  0.85 12 4.6 0.15 Yes Yes Yes Yes
YK dm  0.86 12 4.2 0.09 Yes No Yes Yes
™ 3m 0.89 14 3.0 0.22 Yes Yes Yes Yes
HM ™ 5m 0.90 8 2.4 0.33 No Yes Yes Yes
HT 5m 0.92 10 2.0 0.38 Yes No Yes Yes
YS 8m 1.00 0 2.0 0.46 Yes Yes Yes Yes
Group 3.
MH 6m 0.74 15 3.2 0.23 Yes No Yes Yes
YM 5m 0.82 21 5.4 0.09 Yes Yes Yes Yes
SI 2m 0.84 18 2.8 0.20 Yes No Yes Yes
HO bm 0.98 2 2.3 0.39 Yes No Yes No
KN 3m 1.00 0 0.9 1.08 Yes No Yes No

*Indicates data of the follw-up studies.

* Indicates the patient with supracristal-type ventricular septal defect. The others had membran-
ous-type defects.
Abbreviations: 2-D echo=two-dimensional echocardiographic; VSD=ventricular septal defect;
RV/LV =ratio of right to left ventricular peak pressure; LV-RV =peak systolic pressure gradient
between the left and right ventricles; Qp/Qs=ratio of pulmonary to systemic blood flow; Rp/Rs=—
ratio of pulmonary to systemic vascular resistance; SF P =subcostal frontal plane; SSP =subcostal
sagittal plane.
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BESRFAHOE L 5 BT ANMEL ORIk 2 -
rLTEsASHNT, ZOEEREEICHIEL /2 con-
trast echo i&, ZD/3F —» MRHN LI, ol
PR L BRRR ISR AT 5 Z e sk (R0 4), £,
IOIN—=TTREREEEEZELZ 0.60~1.00
#%L, EEELEEFEELEDEZEIZ 0 ~38mmHg T
hoiz.

(Group 3) ZOZ7NL—705FiF, VSD Oz
KOBOLEFRREEEZEHLTE D, dEE»S
BEOBMEE2HF->Twa, LEAF—F L7
YIARETE, LB OEMTE b IEERRKY
@vohiz, L L, M-mode contrast echocardio-
graphy T3 /.LELL T O contrast echo O EE &S
REZRDOSNDL 9, DEMTOREFEER VS
TR TH -, £z, contrast echo (XK 5 D
FHWER, EERHE, EECRFICHELL.

W2 EOMBEE BT, 2EOBEERRE LY
F—F e Ty OTREEMITLI 26T, 551
#1 (I RA) 58 Group 2 & Group 1 IZM{TEIEEH
TL Tl &7, LI TF—F N« 7o I RE
THBRAEEEEZTLLS 0.83 25 0.48 LETL,
FREELEEEELDEEZ S 17mmHg » & 55 mmHg
LR R L,

Two-dimensional contrast echocardiography

two-dimensional echocardiography &% VSD
ORBOOHHIZ, 31FFICRIEETH -, 2D

Fig.5. An M-mode contrast echocardiogram in a
patient with right-to-left shunt at atrial and

ventricular levels, The simultaneous diastolic
appearance of the contrast material is demon-
strated in the right ventricle (RV) and the left
ventricle (LV). Since the contrast material
enters into the LV from the mitral valve (MV)
orifice, the presence of contrast shunting at the
ventricular level is unclear.
IVS=interventricular septum.

% 28 fflid membranous-type VSD & Blfrah, &3
3 1% supracristal-type VSD & 2Hiz 7.
{(membranous-type VSD)

SO KB, 28 €1 subcostal  frontal
approach iZ & D6 D X 512, REIRAET CTLE
FRLEEC BT FRL o —OWBEG e L THET 5
ZrpE, KBHLDaY NI A MERTI &,
RIBO %8 2 @At 2 EH T &2 L0EHRR T 2 — Dl
ZfGH drop out I2 & 3 artifact Tk <, EOKIBO %
HHLTW3E 2 ENHERETE L.

B 7 — Al contrast echo B8R T 2 ERIO.LEE
Ia-RThH2H, RERAETOEMEBEEZSL
BERGZ RIBOAMEH S T w3, HEWIC contrast
echo BHIET 3 &, ZO—FREEERMBT L2 YK
BO#@E) EEFHBCRATS2 (R7-B). 0
positive jet IZEBRFHAICTRD Sz, WOIHEREIC
¥, contrast free DEZMIEAKRBOEHED, con-
trast echo THEBEN TV BIEERNICHEN I A, BE
M IZ negative jet &N (R7-C), 2D
negative jet DAFNE, AEFMAR @D > Tz,
7 —-Di&, KD frame Th % 3, negative jet &
positive jet BFIFFICHEH I N T3,

F1RT LI, Zh>5D 28 k2 subcostal
frontal approach TXRIBODIHSEEETH > 7228,

e
&‘mmu. i Lhym““
‘ / i dﬂ mm&.w. -

l\\'

Fig.6. A two- dlmensmnal echocardlogram by the
subcostal frontal approach. The defect (arrow)
is clearly shown in the membranous portion of
the interventricular septum, just below the aortic
valvular echoes.

RV=right ventricle, LV=left ventricle, Ao=
aortic root.
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echocardiograms by the subcostal frontal approach. (A) The vent-
ricular septal defect (arrow) is shown in the membranous portion of the interventricular septum.
(B) After injection of conrast material, a positjve contrast jet (arrow) appears in the left ven-
tricle (LV) by passage of the contrast material from the right ventricle (RV) in diastole. C)
During systole, a negative contrast jet (arrow) bracketing the margin of the defect appears in

Fig. 7. Serial two-dimensional

the RV.
frame.
Ao=aortic root.

(D) Occasionally, bidirectional shunts (arrow) through the defect are shown on one
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Fig.8. Two-dimensional echocardiograms. The
defect (arrow) in the membranous portion of the
interventricular septum is shown not only in the
subcostal frontal view (A), but also in the
subcostal sagittal view (B). The location of the
defect is below the subpulmonic conus.
RV=right ventricle, LV=left ventricle, Ao=
aortic root, PV=pulmonic valve, PA=pulmona-
Iy artery.

EDS>LEEOMBIERE%2F->TV 2 4 fI Tk
subcostal sagittal approach T & KIBOIDHEH A ATEE
TH-7:. B8 — Aid subcostal frontal approach i
LAWMBHRTHZH, KEONRAY v MECRDH SR
5, L 8-BD & 512, subcostal sagittal
approach i L 2MiBRT b, K& L /KIBOHHEH &
nTw3, Lerl, RIEBORHSRGE T ICEEEL
T, BSMICE FBELNED 54 5 72 % membranous-
type VSD L 22MrL 7, &/, KEHHDa IR
NMiEE1TS & negative jet i3, ARWMARICA A>T
EITL 7.

Group 3 M 5 fITit, LEMTOREOEEGHKD
7z % M-mode contrast echocardiography 2T VSD
DEMLBUTOERERICL 22 B TEZD -
723, two-dimensional echocardiography T 24l
WREBOZOH DDHBHEMNTETH -T2, /a3 b
ZAMEEHATS L, LBMNTOREEESH 512
bbb s d, EICRBO%EY EEH 5 ERICH
N3 positive jet H3EH T &7z, negative jet 13 5 f
th 3B T &L, BE 2HTIROENTORE
OBEEEHD 12 OHEE L EEHFERFIC contrast echo
THRELTLE 5 7o, negative jet BTEH SN X
e RA

(supracristal-type VSD)

supracristal-type VSD @ 3 fE TiZ, subcostal
sagistal approach & T/RIBODHH A ERET & - 7.
7z, s DERITIH subcostal frontal approach
KTREODHHEETE A7 B9 -ADL S,
KEOGFEESRAETOLERRL 23— OWZERE L
THHEN, RE»SDI Y TR MERITI LEE
WS I negative jet 2L & 1, 2 0 AN AT BNk
FIZAEL>T W9 —B). 1L THL, i
EMIZ positive jet b EE& L7,

two-dimensional contrast echocardiography Tld
positive jet % 16 FlICERSH stz T OEFOH
KATEERZERELL 0.71 AL T H - 7. negative jet
B LA 50% LA LT H 0 BiRm st kAt 2.0 L
Lo 28 fizg8s s h 1z,

Group 2 @ 2 fEfl (FEHIHI ¥ & ' SM) &, M-
mode contrast echocardiography T34 Gi& % 2
7243, two-dimensional contrast echocardiography
TRHEEEKERD b7z, &E, 0 2EHDE
REBEAZFELIZZNZF10.60 £ 0.61 TH- 7.

FM2BITLZ134ITE, 1#lz0Z 124

(membranous-type VSD . 94, supracristal-type
VSD : 34!) T two-dimensional echocardiography
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Fig. 9. Serial two-dimensional echocardiograms in the subcostal sagittal approach.
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(A) The

P

defect (arrow) of the interventricular septum is shown just below the pulmonic valvular echoes.
(B) After injection of contrast material, a negative jet (arrow) appears in the contrast-filled
right ventricular outflow tract, through the defect toward the pulmonary artery (PA).

RV =right ventricle, LV =left ventricle, PV =pulmonic valve.

W& B REODMEDZE & FATRSSHII—R L7 L
2L, Group 3 OFEH HO & two-dimensional echo-
cardiography Ti3 membranous-type VSD ¥ 22H7 &
N7zns, FMEEFTR T atrioventricular canal-type
VSD TH D, 2 ORIBIOGIERE ICK &  BEHELRLE S
iz b RA T,

% %=

Levin 59, @A T —F -7 oA BEICL 2
VSDIZ 51 5 MITEIED &S 1T > T2 2285, 20
THEE LEEE L D2 30 mmHg UTOBE A
ESEVEL, ZORBIIEREETH S L Tw
5. FFROBMED FARLERBE SN, BALGEE
EEELS 00U ETCHEEELERE L DEH 38
mmHg AT OEGITHEEEE SR iz, Serwer
5%%, M-mode contrast echorardiography iz & %
VSD OEEMITEIREDKRE 217> TV 248, “appea-
rance time” & WO EEEBLWTHMEEROES %
HBIEMNTEDZLH|EL T2, FHETEHSES
SFUTTHB O BEOMMEBT 25T 5 EHH

%<, FiMEHEHT & contrast echo DAEE DL
F—r EDOBRIZ DL TIEMET L 2 ok, LnL,
i ML ESE % 1 5 B IR 0 A ZIMITEIRED I B EIE
HBELT, $<ChARTHEEEDLNLS,
M-mode contrast echocardiography Z TS5
DD 572H3, two-dimensional contrast echo-
cardiography & THEEE 2T % p > 1 fEFIH 2
BIER® S 7zhs, ZDRE strip chart recorder &
I6mm ¥ 327 4 M AEWIERBRFEDOERBDIZES b
DrEZS5N%, strip chart recorder TESEX L/
M-mode contrast echocardiography @ /53, T <4
HOFLEEEERTER TS, contrast echo & iDL
NEEM » DERZBES TH -7, £, 16mm ¥ 3
7 4 VL% slow motion R 2 wED THEL Y, 7
<P HDIFE TR0 .LHEEY L OERIZER TH
B, RELTLESARENMNH 2. LEMCTRYE
DELEE D ZEFTE, LEMTOERKIZLS
contrast echo IEE IR T 2 728, LEM TOEL
EEERWT A I L ARETH S, 0L RERT
I%, two- dimensional echocardiography iz & 9 K8




Lz a—Biz & 5 VSD o i

&L, £OXIBO% contrast echo 45 positive
jet ZEEL L HZAMGRERT Z L R HERET 5 Z LA
gErEbhd,
$MﬁTu,%2i®ﬁ%éhw12lﬁ@m?%
For-ERn2flds, 2035, 1#1, M-mode
contrast echocardiography T Group 2 #» © Group
I~ EMITEREDE L FRL 12, EFIEIE D Vs,
IOBRIEBISDI L T A METRENIIAEE
MTBEEEE T2 Z 210k, TLERLEY 7 —
Fh e T VT RELZEBTELILERLTWLS E
Bbh s,
two-dimensional echocardiography = & 5 VSD
DRBUMH A EIEL2EZ SNd2, IhETOH
%0 % < I3 parasternal long axis view 23\ 51T
LWBRMNE L T R THRE &1L 5 RO, supra-
cristal-type VSD #3% < membranous-sype VSD T
BIEBICREZLDIZR T, ZOREIGEN
MoEPREL, COWMBHERTHEDINZLEFRLD
medial lICIET 27:HTH 3 &2 SN, KI5
T ¥ parasternal long axis view & THEH & AL/ ER
TIRIBEOVFEFICKRELZLOICBESA, LrbilEH
¥ 172 RIBIIE subcostal frontal approach 12 < &~
Tk D/hsSEHank, &4, piEE»r>07 7
o—FDHTYH, apical four chamber view Ti.(»
FHRRO =4 PRI AR L 7 BRI RAR O 2 FH
TEBIEMHB0, Lrl, ZOWMBERCIHLEDNRE
PEEFRE-—LDAMEFHTIZR>TLE S o), L
FRRra—DOdropout iICE D IEHBICH, Hiesd
REODBHE0DE IR I ENHS,
Bl » D7 7a—F12 5 N5 &, KFFERTH
F L7z subcostal frontal approach Tid, LEHhEsS
BREC—LOFEII L TRIDICAIE T 5 7o 0%
HfE L 7 —D drop out IZ & % false positive D&
MRIEFE DL EEDbILS,
sternal long axis view, apical four chamber view,

Canale ©%V% para-

subcostal frontal view % At membranous-type
VSD OfiH# A THE D, ZDOHT subcostal front-
al view R E b o L L KEHEHTE, Lhd
false positive % false negativefiss & > & & 4 %
mofrbiNTw3, REORBILLERRS
I = drop out IZ & % false positive RN T-
artifact” 213 L RO ERRT L 25, SEIOH
RTHHOKEBOTH T RIBODO LGS BER 2L
RET 270, REBOIGOLERRAALHEH SN
Brrb TFHREET LI ni%no7, Lal, &
WROZE<CKRBL VDY PSR M EEHET S
iz X D positive jet % negative jet X EHZEL, HOD

(AW & MATENEE O B% 729

KIBIITHD Z L 2HETHIENBLT ATV S

ZEBERNLOTHALD,

RIEODOEELIEZMIIABNEERCEETH
D, EREHHETH 2 KBREAETSEADERDT
2oL UL TRHITILDICLEETHR LED
np@= T T, EEERICLAUBZICHE
5 E D EFL Mol e KRR LD two-
dimensional echocardiography 1= TIHBRIIIER
W HSATEEIZ 72 o 72, subcostal frontal approach Tid
membranous-type VSD 28 26IC fEHAIEETH D, Fi
] 1x 4 % vy At subcostal sagittal approach T id
supracristal-type VSD 28 &fNHHATRET & - 72,
% 7z, subcostal sagittal approach T#% membra-
nous-type VSD D KRIBLO S HEH S 3172 FEFI 28 4 41
Hoizns, RIB|OODOAHE I supracristal-type VSD &
BEOHBRAETEEEC TELRTHICHE T 5 &
& &0, membranous-type VSD & supracristal-type
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Abstract
Thirty-one patients with ventricular septal defect (VSD), aged two months to two years, were

evaluated by 33 M-mode and two-dimensional echocardiographies with the aid of a peripheral

veénous contrast technique. An assessment of cardiac catheterization and angiography was also



made within 24 hours. ‘M-mode scan was unreliable for imaging the defect of VSD, whereas
two-dimensional echocardiography always made it possible to visualize the defect in the inter
ventricular septum. The defects in the membranous portion (30 patients) were visualized by
the subcostal frontal approach, while those in the supracristal portion (3 patients) were by the
subcostal sagittal approach. In four patients with the membranous-type VSD, the defects were
visualized by both subcostal frontal and_sagittal approach. Fifteen patients with 0.30-0.59 ratios
of right to left ventricular peak pressure showed no evidence of right—fo-left shunts on M-mode
contrast echocardiography, whereas all 18 patients with 0.60-1.00 ratios of right to left ventri-
cular peak pressure showed it, In 5 patients with atrial septal defect, however, M-mode contrast
echocardiography could not detect the shunts at the ventricular level for diagnosis of VSD,
because the left ventricular cavity was filled with massive contrast echoes shunted at the atrial
level. Two-dimensional echocardiography revealed negative contrast jets appearing through
the defect in the right ventricle in 28 patients with a pulmonary to systemic blood flow ratio
greater than 2.0. And it revealed positive contrast jets appearing through the defect in the left
ventricle in 16 patients with a right to left ventricular peak pressure ratio greater than 0.71. The
negative jets pointed toward the body of right ventricle in patients with membranous-type VSD
and toward the pulmonary artery in patients with supracristal-type VSD. In patients with atrial
septal defect, it was possible by two-dimensional echocardiography to diagnose VSD by demon-
strating the defect and positive jets through it. It is suggested from the results that M-mode and
two-dimenstional echocardiography with peripheral contrast technique are useful to confirm that
anatomic location of VSD and the approximate ratio of right to left ventricular peak pressure.




