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The definite diagnosis of het site of ventricular septal defect (VSD) is very important for decision
of surgical approach. Recently for diagnosis of VSD we use left ventriculography with hepatoclavicular
position presented by Elliott, and right atriography in supine position is added in every cases.

One hundred nineteen cases of VSD were catheterized and examined with angiocardiography, and
46 cases underwent left ventriculography with hepato-clavicular position. In this position we can
observe tangentially the every site of interventricular septum, i.e., in frontal view, the membranous
and muscular septum, in lateral view, conal septum,

The landmarks of diagnosis of the site of VSD are as follows:

1) In frontal view, a jet through infra-cristal VSD is shown and associated aneurysmal prot-
rusion of the membranous septum (APMS) can be clearly demonstrated.
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2) In lateral view, a jet through supra-cristal VSD is shown, and crista supraventricularis is

observed clearly as a radiolucent zone in infra-cristal VSD,

The landmarks of diagnosis of site of VSD in frontal view of right atriography are as follows:

1) A negative jet reveals the site of VSD by dilution phenomenon.

2) The radiolucent shadow of APMS and prolapsed aortic sinus into VSD are occasionally shown.

3) The limited motion and crescent shaped radiolucent shadow of the septal leaflet of the tricu-

spid valve associated with APMS suggest that APMS mey derive from adhesion of the tricuspid valve,

In summary, in diagnosis of site of VSD, the view with hepato-clavicular position are superior

to those by conventional supine position. Furthermore, the information obtained from the view ol

right atriography is very useful for the diagnosis.
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BT AL B O BEE LR s N TE
fo. & OFMEZHRET 5.

HHRBEU A&

Foxlx, Bervr—LCRBWTINEEIR b
197945 5 B ¥ CToflic, VSD 1196 (H:5liz 568
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W4, % four-chambered view LFEZ X 5120009

Table 1 Patient’s position in left ventriculography

H.C 46 (15)
Sup. 64 (32)
H.C + Sup. 9 Y]

Total 119 (52)

H.C: hepato-clavicular position
Sup.: supine position
( ): number of cases operated
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FRONTAL LATERAL
Fig. 1 Patient positioning for hepato-clavicular
position and anatomical views of heart.
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PKFHEXFRC X 5 c, UTFoheEylk
QA &0F8).
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Fig. 2 Relation of patient and X-ray beam in
hepato-clavicular position

=: Conus

=»: Membranous septum
=5: Muscular septum
(@) (b
a: Frontal view: Left ventricle and right ventricle
are separated by muscular septum, and merab-
ranous septum is located on the edge of left
ventricle.
b: Latetral view: Crista supraventricularis is clea-
rly observed between right ventricular outflow
and aortic cusp.

Fig.3 TFrontal and lateral view of hepato-clavi-
cular position
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Table 2 Number of cases performed
cineangiography and operation

type case cinf:{avx}gio op(fal:?.t\ion
of VSD \\"‘m \TJ LT
type 1 30 20
type 1 80 29
type I 2 2
type IV 4 1
unknown 3 0
total 119 ; &2

HARESERHFE &M £408 Hs8 %
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Table 2 X 51T £1196) 0 5 ¥ M8 DGR
WifErc X b VSD I LR LD 304, VSD
IZY &30 Lo o806, LUTF I 2 6, Ivi 4
i, Y IPTH ot 05 BLFMIC X ) RE
BRI e ShAs2fiic o T, MO SR B,
L FMWFR ORI 1T - 1o, 52810 F iR o
5 Bisitik, Table 2 fn< 1H20061, I H294,
ME 240, VR 1 GITH o7, M, B2
NIRRT 35V 5 ZE 5885 T3l 5 41, T8
HHIEMHENC 31 /e Cukiefih 34Ch
otz TERET Lz 4 i@ miicd -

“Fe

ZOFME X D v E sl ownT, B
%, AR, VSD w45 EE TR O jet
O Z B U CHIE Lo Table 3 Th %,

Table 3 Left ventriculographic findings of VSD

= type of VSD I I i v 1I Total
check point T~ (sup.) (H.C) total|(sup.) (H.C) total(sup.) (H.C) total (sup.) (H.C) totali(\e_i-up.') (H.C) total
total (15 (8) 20| (7 20/ (D 2| (D 1|U) an s
Crista ;
shown above jet | (1) C0) 1[C8) (7 24|C1D (1D 2(C1 (1) 1]¢20) (9 28
shown beneath jet | ( 4) (2) 5[C0) C0) 0f{C0) C0) 0 [C0 C0) 0]C4) (2) 5
not shown (10) (6) 14(C5 C0) 51C0 Co) 0 f{C0) C0) 05 (6 19
Rt.
defomnity |
pocket-like (e) (2> 7(C2) (1 3(C0 C0 0 f Co) Co) 0|(C8) (3 10
step-ladder C4 (2 5(C1 Co) 1]C0) Co) o |Co) (o) 0[C(5 (2) 6
no deformity (5 (4 8| () 251 (D 2 |CD (1) 1|@NH 12) 3%
| Direction of jet . .
upward (9 (5 12]C1 o) 1{CD o) 1[Co o ol (5 14
horizontal (6 (2 A (5 15/C0) (D 11 (1D 1]a8 (9 24
downward Coy Co) ofC4 (2 6(C0) C0 0f[C0) C) 0]|C4 (2) 6
unknown cCo D C Co 71C0 Co) 0 |CO C» o0[CD (D 8|
| With APMS (0 (O 0] (D 7[C0) (O 0[CD (D 1/(4 (5 8

(sup.); LV graphy by supine position
(H.C); LV graphy by hepato-clavicular position
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Z OfER, = EERCBI LT VSD 1 HofER
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DIcFeDIC TR LR UIiERIN 1 Flp ot ¥
7o VSD T8 ofEfITE EEX W XBZo bh
T8y o IFEGIDNIEREAMLIR T 5 Blb - 1ohd, FFgi
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LTix, VSD NECHEERO EWEMicorcb
OD29FF 4 BB - 7o, jet DFE T LTI,
V8D TH-C jet 53 Fe [ < b Didieds - fobs,
VSD T/]-C jet #3 Edm < & O 16 50 K
W& DO IERSED 1z, jet OFTIEL

I |
e

a. Frontal view in H-C position: Jet from membr-
anous septum is clearly observed.
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Tk, TFEAMZEE T1 jet DEBITEY D TLH
w R ARCETHEVRET L oL B D, Hie
THITLx VSD 35 jet OFEARIETEInh o
fo. L LEFSEEAfe < VSD T8I 1 Fl %k
ETRC jet KAETE ., Mo o1, £
WD HEHAATRANESELICHEE, Mz T o
B OWZL el - Tuvicicd, KER—G%E
M OR THEBE—ABRME O jet (LI SOk
W%f%k#qt%mféé

SO X5 VSD o LTk b BE
1o jet m-f—r'fniﬂ#é-th 3R O TE T TSR

e e ] PR

FHECHHTH B, LATEBEORESY ER L e
O A A = AR Ol b~ 5.

EEC VSD ofEGIC AT L B S
RATT A L, KR, KBRS HEE Sh s Dt
VSD % 4 L CHife L oA X 0 AE, HhiBhik
LEEOXELS HHEE Shs, Fig ’1 ik VSD

IR OFITH B0, FIKEOEEIER{E Tk
KERAE T € A S 5 B O i L 3 B0
hi B jet S B S 5

- ~.ii“ I

b. Lateral view in H-C position Crista supraventri-
cularis is clearly observed but root of jet of VSD
is unclear with concealment by LV silhouette,

Fig. 4 VSD type I (membranous defect)
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b. Lateral view in H-C position: Jet spurted from
conal septum is well shown from its root, and
crista supraventricularis is hypoplastic. Aortic
cusps are not deformed.

Fig.5 VSD type I (conal defect)

a. Frontal view in H-C position: Jet is not shown
but right ventricle becomes radiopaque in dia-
stolic phase.

view in H-C position: Jet through b. Frontal view in supine position of right atrio-
graphy: Radiolucent shadow of prolapsed right
coronary sinus and negative jet is well shown.

a. Lateral
VSD along deformed and prolapsed right coro-
nary sinus is well shown.

Fig. 6 VSD type [, associated with deformity and prolapse of right coronary sinus.
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a. Frontal view in H-C position: Total figure of b. Frontal view in supine position of right atriogra-
APM Sand its motion according to cardiac cycle phy Radiolucent round shadow of APMS and
is well shown. typical crescent sign of septal leaflet of tricu-

spid valve is shown.
Fig. 7 VSD type II, associated with aneurysmal protrusion of the “membranous septum (APMS).

‘ .
AN

a. VSDtype I: Frontal view of right atriography: b. VSD type 1Il: Frontal view of right atriography:

Negative jet is observed just beneath the pulm- Negative jet is observed just beneath the radio-
onary valve. lucent shadow of parietal band.
Fig. 8
G HA DIF SR AIER T b2 ETER L L VAL L T\ % PSR O S PR ke it o
THBNCHELRBM,  jet ORIAIIILES K %. Fig. 513 VSD 1B oFITHhHH, FEHAD

DEFIR SN TH Y, LR 0L TSR AL AR 3 PISERR OB RR L D 5 jet



774—(18)

RAERLKPIRERCER ST, £oRhTYE
DTLHENELEB IS, FEHEOFHERIIE
W T, jet xRV, IR IiEIRS
1 < B X WIREIICAE R ER S D Obt
b b, Fig. 613, VSD IR OL %
Bk &bt T 50 Th 5. FIIEORFHB AR
T3, AHFRAOEHIE VSD 2% HiAtsila TE
- Tk Y, - O LIcARRCh
ST AT jet HHIRRICBE SRS, HFHAX
F A SR EMIIEmE C, AR OEHRIC X
LSRG & T 5 negative jot 28 X (RS
h. Fig. 71k, BEROEPREERE CT
aneurysmal protrusion of membranous septum :
APMS 2R3 #4725 VSD T8 OfTH 5.
BRI B IERG T, APMS EEICE
e B3 AT A 5 Tk 04 EHs BT Wi E
h, ORIt TN LD EE LY T2
BELhIDEE T2 jet 3R 20
APMS o)X % FEMAVCEIER T 5 & R0 7x 2
Mo EFEL, =3 RO 1 X A APMS
Th B EV RIS, BEHRALL OLRF

Fig. 9 VSD type I, associated with left ventric-
ular-right atrial communication, frontal view in
H-C position: Jet communicating from left vent-
ricle to right atrium through VSD is observed

cine-angiographically.

AAEERHEHREEMER W06 H8 T

W THBHH, APMS X % MY 0BG &
F O =R ORI & B & R T 5k
iy =H AR oFsE g IR B S hoe

Fig. 8%, AN 1M, A 1H @ VSD o5
W@ ThH 5, VSD IMCRIFBIRAE T, I
w13 parietal band DFEFEE OETF LD Zhic

¥y 5 negative jet 23 H %, = @ negative jet O
R ORI X - T ERBEAFETH 5. Fig. 9
&, VSD T S —AAREik" 2 abF Lictl
OB IETE THH A, LEOWHERLEC
R R R Y it yEichig L ==AhApehlEdens X <Rl

g AT U R e i i [ e
Hxh, LR Xy EolsEdimEiTc CESsE
AR TS jet A3, cineangiography |-
IL{BESRS
x =B

Bk ORI /e SR IE MRS &, T~ O
Lt S B e S8 5 B TE T 6 B OV RA A B 15
WIFHiEI % VSD DB 0B AT L,
FhERCELTHEY L 5.

¥ FHEkE OB A S S IE Ml X % VSD
DLW oL L LT, @ FEEBEVLRLD
MmESH, @ jet OEEH LEENTREE D,
@ AFHO LE» BB, @ VSD LjhBhlk
- OFEHEA ST EER TV B, B jet HED
FALOM LTS, IERELERTE
fo, chbERHTAE, @ ZBEEFELMS
Hz jet oD TFTehhicb IR L ZWTE S
9, B EREOFENSHRE LIt VEE . K
2 O3, Table 3 X 5ic TR T %E L
R E Lisnb o 56 (17%) Hb, HiTl
Bl ThEREFARLBELLL 0N 1HHE. =
@ 1{Fli%. mid-cristal type @ VSD <T@ 7. @
jet OF X%, 1% o VSD Tik kA &2 ACF M &
TFRERichotc. IO VSD T, ERE
@ jet 13 1 FIDZ THUIKFELTH E TH- 12,
TOXHIIHE IET jet OFEICHHEED
BEREH B, FOHEEXEEN L OTHD
FEZMCEE L CREEREC LAy bhio e
@ HEROBEME, 18] CAER? VSD ik
BIAATERE X < R any, TRCHHFT 5601
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B OHEE I B OH Lk by, I+ O
Tk 1 B A5 0250 & 0F U e Bl 206712
B, TERCASRER LI D WPHE L - pi29frk 4
WITHotc. @ VSD LIlBHIRS & D B D
TR CHEAE Sk & LT B, B AR
VSD ~ D% birAd4 O b 5Tk, VSD Lililhiik
I & OFEHEN R B 0T F DY IR R T 5.
® jet A& OFRO [ HH B0 MW,
Milc D HEERERN S L B, Tl VSD 1H
CIIAERESR L AETR O, VSD TH Tk AER
LR O XD jet B, LA LEET
FARLIE QTG <%, VSD owvFho Hld, jet ©
ARIAENL S L Hr » TR IR 2 4 <, Yo
FER Ol & H B0+l HEN T E e VlH %
Vo Bk X5, fESk TR A S R IE M
frci, WM TE B MBI ICEGIE X
73, SERIAEEE T e e

i S AL e B IE Wi R W 3sih % VSD
OFfCBEcET 28R Lo b L, EEET
th, @ BEEREEAS B0 ML S o TR
VSD @ jet AESIC Ei b AT AEH T4
fhpiBgcBligEcE 5. —J5 18 VSD @ jet %
BEAER XN @ zoific APMS 23455
Biab, ToeErEBCERLT I RAL50
T, EOME - BhE - KES - jet OEHDNRL
S h, —itc Bk =RAPRRO B
WX % APMSWIND Lo ok R s
(aneurysm of the membranous ventricular sep-
tum : AMS LB3) Lo ERCETo. @ 0
PSRRI, A LEENBE SR oo
FoafE & LT R 51 2 I ) B I g
i Eh A, @ HE - EE OB EERGT
MZBEL I DT, VSD %o T AEICHE
s LI H o DRI 565 By s X< BlgES
W2k fsr>. Tichs VSD I Moihs
W, WHEIXEESE S VSD 24 LTASHH
B G U TR AN e i B IR I3 5
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FiikD Bicd FEN WL EF Shs, VSD
M DAy, I BSOS R X b
5 jet OEEEN L PESh D E L bIAEN

(g E jet O] X 1T X h BEEDFE LD D40
HER &, IREMC AR BT S X
D AR OBEHEHRINE. DX 5IA%EN
L Emashson, 18-CXER 18
TR O @ 25 5. ® KEIRE <,
B A R X h B OB RS
L,

Joc I gEE AT clx, @ % EREA VSD
IB DX RBHEARED S O'ERL & X {Bgs
ha, @ KEIREE, HERLERR I
WOk, Th b O3FHE T ALE T 5 F#EROE
rRfRLs KEIIRE T o A28 i 0 g (i3
Biceb, VSD IEI @ jet LiRIEH %2 &9 T4(f
PEZBWCE LB L BT Bl tx 5 B
VSD I Mo jet 135 O TR - TlliEk
Wl o CHED AT X Rl s h, Al &
jet DR OMBRDEICR B jet OTF DFESEED
T ERE SRR LLBETIE LB OMEA
EOREL VSD L5 ERE oMl W LEBRIE
LHEETEH. @ Ao VSD H~D¥s
AR Y BT & jet OBYERD X <HiHiEh s,
Z O, V8D K& ik jet OfF+EBIAA L
FEIA DS O A JE T Bl RO VSD
OEFEL XL —F Lic. +ORE, EbiAi CLEH
Uichidiicia s ghdin il e 2804 <, o
POEEHEDAAETS L2, ® HiEfFE
BERTA» bR 00, A0FT HEFEESR
SRR DB R T B,

RGP EMIER B, find LicX 5
VSD DBMRC BELT RS & ENXTERWZ ERE
el A b T hE, T OEME, @ neg-
ative jet Oz ThH VSD I H-Cik MBIIRFA
TR, I# Tk parietal band OFFHE i
5 ko, IECIFEMRC, VH Tk
negative jet piE Hh %, @ VSD IS
BT BV 5 AMS 1, parietal band O F = fH
M oFEF G - LTRbA, e APMS Tl
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Table 4 Diagnostic evaluation of hepato-clavicular position and conventional supine position

Septum ;;Aor:ic_ o Valv-e _
exmnibe, sapttrn con?é jg% tum r x;ﬁlﬁ;_ &:2:;’::?; (via VSD)
Supine P-A A A -
Supine Lat. O o} ! 0]
Hepato-Clav. P-A @ A
Hepato-Clav. Lat. © - © @

Table 5 List of failed diagnosis

case i “f"?;r':;‘h;“ failed-diagnosis ’ ope diagnosis
1 ! sup. VSD T type VSD T type EOC deformity ()
2 i sup VSD I tpye znsi%_{:r‘ggi) small crista (-+)
3 = VSD 1 type VSD T type f}'l.xr\::lé;e.vasligrt from jet stream
4 sup. VSD II type VSD IV type .
5 sup. VSD I type B VSD 1 1:ype:“ . small crista upward jet
| me | e | vEmTE
7 H.C VSD 11 type VSD IV type Xlse?ng?as\:;az;n;i;:?ioim
8 | H.C VSD 1 type VSD I type

sup; supine position
RCC; right coronary cusp

RS e =40k o) & a0 =H AT 0%
SeEar s, @ VSD IRhcRRC A6 35 2
SR U ic AR oEse A, - IR 5 negative
jet LItiEIRFE TR bh 5, Bl kA VSD
OEMICEEL G Th S, W, AEEETITESE
DR t+oBEY IR, EERIVRATS
Mg X b EEFH T 2 negative jet 13 Ric
<L,

fhE & LT, fEROWIMIASEMIEME# T
%, BIHcEERITE SEEF O VSD OIS
VERTRERE A, BRI DEREEI A A T < vewe, VSD
DLW BIR T HE T OB %, ek OTFEL
e AR &4 EHER Ui e s
B IERIES: & % s LE Lo ops Table 4
ThbH. Tibbifllc SO gk
FBEESPEE TV A D5, VSD TH

H.C; nepato-clavicular position
PA; pulmonary artery

CRIFSEER MG T, 18 ClrgEfLIEm
T VSD @ jet ASHIAIRA & THF OLEE AW
ECRETE P EkOB I VERTEY, &
frginiid & X ) VSD ok & S ofllE, APMS
LERAPIRAR DBAR, BEELATRLE jet ©
BitR7e & oikiE 2 L A L L.
RICEBHN 2T OB & 1T » fe(Table 5
ZI). BRI RS IEMNEE © B2 5 5
HoH, H1FNL VSD I o flThBH, &
LR D 2 55893 0 VSD  ~DZEfEilR
LiED VSD IR E Ui, 24k VSD I
(mid-cristal defect) 72H3E AR 5L LT
I3 L2 LicflTh 5. 3@ VSD [ HIy:
M, jet ORIGEHIRIIT jet LNETHIRTA & H3H
RTWDL@ERL VSD I# 2 Ui-fl. 5 46hT

VSD IVEI-CH 57 VSD MM & L. & 5613
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VSD THTh5HH, BEENIEL BEAS L
Ex ojet L ERAVTWAHEERT VSD THIE L
Tl ThHs chbDdb, H2, 3, 5
LTk VSD I, THOBEZHTHY, jet Dz
TRE D RZE DT, 25 1 - jet DX « jet Ll
BiRs & O X 2HEIC X DBEZ L. Lr
L FF A AL IERIE G2 A, S hBiRRE LY
ZEICEILTHA O ETHEND., 6~ 80l
B E B SR IENER IS 2826 Ch
5. @66k VSD I HICh B, VSD £k
SEREIIRE CHD bR TLEY, Lrd 2 O5EH
IR W24 X B KBR—AG S ERE D AL
TR T X < HiH iz, VSD w43 24EH
RS b RIg o VSD Fe Lk LBl Th 5.
Table 2 {235\~ T, VSD I BI-CHFESFALIZ X T
jet DREIEAY Lt T VBB OB OEITH 5.
HTOhY VSD IVELTH 5%, IEEERLE SR o
ETCEELUTRIAN S B0 VSD TR E Lz
FIc, X< RAUEIFEERIERTE T jet WRBRH
DEPRE LD RRECEEN BTV B b
M5 H8HIE VSD MM Thrr, IHME L
P X < RAIVWEEBE#S# T negative jet 13 12
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