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— Abstract —
Angiographic Differentiation of Types of Ventricular Septal Defects

Mal Soon Cheon, M.D., Hee Young Park, M.D., Yang Sook Kim, M.D.

Department of Radiology, Maryknoll Hospital, Busan

Defects of the ventricular septum are the commonest tpe of congenital cardiac malformations.
A classification with axial angiography of the subtypes of ventricular septal defects is
proposed on the study of 126 patients with defects of the ventricular septum.
The results were as follows;
1. The incidence of the ventricular septal defect was 39.6 % of congenital heart malformation.
2. The sex distribution of cases were 70 males and 56 females, the age ranged from 13 months
to 26 years.
3. Angiographic features seen by axial angioraphy were as follos;

a. perimembranous defects as seen on long axial view of left ventriculogram were in
continuity wity aortic valve. The relation of the defect to the tricuspid valve allows
distinction of the extension of the perimembranous defect toward inlet, trabecular, or
infundibular zones. This relation was determined angiographically, using the course of
the contrast medium from the left ventricle through the ventricular septal defect, opacify-
ing the right ventricle. In inlet excavation, the shunted blood opacified the recesas
between septal leaflet of tricuspid valve and interventricular septum in early phase, in
infundibular excavation, opacified the recess between anterior leaflet of tricuspid valve
and anterior free wall of right ventricle and in trabecular excavation, the shunted blood
traversed anterior portion of tricuspid valve ring, opacified trabecular portion of right
ventricle

b. Musculardefects were separated from the semilunar and atrioventricular valves.

c. Subarterial defects were related to both semilunar valves, and they were best demons-
trated on the elongated right anterior oblique view of the left ventriculogram.

d. Total infundibular defects were profilled in right anterior oblique 30 and long axial view,

subaortic in location in both views.
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4. The incidence of subtypes of ventricular septal defects evaluated by axial angiography were

as follows;

Subarterial type

Total infundibular defect

Perimembranous type
Infundibular excavation
Trabecular excavation
Inlet excavation

Muscular defect
Infundibular excavation

Trabecular excavation
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18 cases (14.3 %)
1 cases (0.8 %)
100 cases (79.4 %)
60 cases (47.6 %)
10 cases (7.9 %)
30 cases (23.8 %)
7 cases (5.6 %)

6 cases (4.8 %)

1 cases (0.8 %)
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Fig. 1. Diagram to show inflow, outflow and trabecul-
ar zones of the muscular portion of the inter ventricular
septum from the ventricular aspects

(Reprinted from [4])
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Fig. 2. Location of three types of ventricular septal

defects (perimembranous, subarterial, and muscular as

seen from right ventricle
(Reprinted from [1])
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Fig. 3. Perimembranous VSD.

Perimembranous VSD is profiled in LAO 60 Lt. ventr-
iculogram and located just below the aortic valve. Sub-
type could be differentiated by the direction of stream
of shunted contrast media in early phase, direction (a)
in inlet excavation, direction (b) in trabecular excava-
tion and direction (¢) in infundivular excavation.
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Fig. 4. Fig. 5.
Fig. 4. Right ventricle on long axial view in perimembranous devect with infundibular extension. Area of right
ventricle (Wavy line) opacifies early when contrast medium passes through (arrow) ventricular septal defect. PA=
pulmonary artery; TV =tricuspid valve; RV =right ventricle.
Fig. 5. Perimembranousventricular septal defect extending toward infundibulum. Left ventriculogram in long axial
view. Ventricular septal defect is beneath aortic valve Contrast dedium passes from left ventricle into right ventricle
and opacifies the recess between anterior tricuspid leaflet and anterior wall of ritht ventricle.

PA

RV

Fig. 6. Fig. 7.

Fig. 6. Right ventricle on long axial view in perimembranous defect with inlet excavation. Area of right ventricle
(Wavy lines) get opacified early when contrast medium passes through (arrow) ventricular septal defect.

Fig. 7. Perimembranous ventricular septal defect extending toward inlet zone of muscular septum. Left ventriculo-
gram on long axial view. Defect is beneath aortic valve. When contrast medium passes through ventricular septal
defect, it accumulates mainly underneath septal tricuspid leaflet.
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Table 1. Angiographic Findings of VSD
Angle of Aortic valve Angiographic
Incidence contiguity findings
Perimembranous LAO 60 (+)
infundibulum early opacification of recess
above ant.septal leaflet
trabecular early opacification of RV
trabecular zone
inlet early opacification of recess under
septal tricuspid leaflet
Subarterial RAO 30 Subaortic early opacification of RV
outfow tract and pulmonary artery
Muscular LAO 60 (—)
Total inf.defect RAO 30 (+)
&
LAO 60
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Fig. 8. Perimembranous ven-
tricular septal defect extending to-
ward trabecular zone. left ven-
triculogram in long axial view,
ventricular septal defect is im-
mediately beneath aortic valve,
which is characteristic of perimem-
branous defects. Contrast medium
opacifies trabecular part of right
ventricular chakber early.
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Table 2. VSD, Incidence of Subtype

Type Author *3 "Soto
Subarterial 18 (14.3) 32 (29.1) 12 (1.3)
Perimembranous 100 (79.4) 73 (66.3) 153 (69.5)
Infundibular 60 32 42
Trabecular 10 28 56
Inlet 30 10 55
Muscular 7 (5.6) 1 (0.9) 58 (26.3)
Infundibular 6 1 3
Trabecular i 0 40
Inlet 0 0 15
Total Infundibular 1 (0.8) 5 (4.5) 0
Mixed 0 0 3

126 (%) 110 220
(+, from [5],* from [1])
Table 3. VSD, Surgical correction
Type NO

Subarterial 21

Perimembranous 80

Muscular 0

Total Inf. 0

* VSD 1265 % 1019 =k correctiondt.

Fig. 9.
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Fig. 9. Left ventricle on elongated right anterior oblique view in subarterial ventricular septal defect Area of right
ventricle (wavy lines) opacifies when contrast medium passes from left ventricle and opacises from left ventricle and
opacifies right ventricular outflow traact, immediately under aortic and pulmonary vale.

Fig. 10. Subarterial ventricular septal defect. Left ventriculogram. Elongated right anterior oblique view. Defect is
immediately beneath right and left coronary cusps, on upper left contour of left ventricle. Early opacification of
upper part of right ventricular outflow tract beneath pulmonic valve.

— 398 —



\) 1 o oo = 8
N abQ HREFT QYT T PR N W o 2§
P -L-a- e i S N N o R ul o & X op) _
umessw o_eziudﬂw = = o Y xuwﬂr._dn‘ao o
& E BB T L ET g o { ¢ A Moséﬁi o
m.bem.umw.mm T A ’° e B Mo oo T o ° Mo WY ) <
e B 8 G G BN S S R o N
. e 8 o7u]L,Cxlv.,,| | X X V;OL_.o#ao —~
=S3R&3 B — © 9 =0 o o= o Ak N o— R & N X
S XNE 2w T W2 WX g - & = N © b Mo m o oo
bl\% gmvm wruxm 1%0_ ZTU ) ﬁE MO m 1 \.WN_ L_._ _lﬂ ME ® ol Ca oOﬂOr ﬂ ﬁa % MMO
E586EEfe0 PN E R Yo = Lok W oyt
R - =% o 46 .= 1 = X T B © & A =P oof X ~
M%.mmm.mhm T X o mﬂ m W o z_.@m Qo ey <R
—_ ] =l . o CEY
CeSEEE T S Telte R Y Haw I N
1 885 0>Ew NE ool M Z mp N ~ ® WX o B E 04
o = U - R ) = .2 R o -~ o= B AT_] oy e a Avo_u0 2
mef, E8® ST A hRETET TR R U L T
LEZ R g2 > g & 84 o Ry Py 2o R Ca o B
208 .2 00 - BoRe 2 A RO o oo s R I - = T ZTHLU T o
25288 Sws = ¢ e ];Tﬂﬂ 4 o wox T ~ — do . T A =
REXALT @ 30® =@ pw oLt
> 6 X W R - S ﬂ&o%? o4o%_§ur.mo|ﬁ_.
= P on g P PE = wW ~+ S ® A 8T Ko
% - ~+ JI T ojr ™ L m_rE el Bt T O_E oﬁ ) Mo N = — N
it o B o oW § = T S
P oot T T 9 £ <0 g H & o il R+ G TP
Ry T owx e W o P 5 G oy = 0% o KR g £
Ww_._ouum_‘uTﬁouTl\_aom,A %o ﬂﬂ@uqﬂLLwﬂZ
" o — —_ — T N
o H MNP g EE W LS o T W ~
- _ = —
PHEPRT poETAFTTEETK muaweT~
T ®EEWW T RPT T TN doog B o L i
i " oy e To
T EEF e e SR o=y o TRz oo
5 S50 H=o @ BITT [ LUWE Toaond A
_ > . ;
W._t.ﬂm.'m%ﬂ_m_w.ﬂ.._ﬂﬂ._tooﬂl,m.u;oﬂww%ﬂ ﬂ.moﬂ_.Mh.m
) - = e - C ) ol o BT oF N &
—_——_ = 8 T N T X o W o b Of N L_._z = ©
o o 8 B ~ @ o) = o] X° L = o e —_— e N
el gobywagdgspgMg .o % I
A g T *TET 48
R 1, < Mo i) T olp e ~ o Py F N = 0
ﬂﬁﬁ%mMO_L%E&L%%L_LV%H%whi LT
R PTI  SE TT S - cpcg i R e I o o g
T R A I RO - N B S UL
e oo 2 - b= ._.En y,mo,ddwﬂ_mud. 5w ma/_Lu._Hoo lo i,uwa.a
mr A = 0 Z| e L S >
z7TnLT ﬂiﬂHLsamﬂlmamﬁuTﬂhwar%@m W N
T e S = o B CI s —_ = o ) N oy 2R
— iy E o A o T af o L B
I I Rl = A S F oA, Ppo% Ao om ©
T e R e T CTMH%J_A R I S
DB S sl TR o o A R I -y RS
) ~ o S L =) o o) N mo o g = A
BE_FE B o n R - WA X = R c.a
— = w X : R oo T W Y go T 3N ®P®
T T T oo A Mg o= o X 0] O = ) Er
T B W o T a0 o s g m o fo S o W B
AP T ks I T S AU, T LB R,
X T O o < 5 RO J &
_%l,n._wyruﬂﬂyrao%%%v__iSo_aﬁcﬁa:ﬂrnu‘mﬂai._ﬁqﬂa
0 o — —_ A S T o s
TUR L ors wETLTEaT RSB E T W Ko R

Hog 39.6 %2 MES Br)

Ao 2
— 399 —

[e]
=

. 13
, LigP¥e

aL

%oll 4 Ao A& w3 9]



— RERARBEREE

£9] ol w2 257
ok o2 79.4%
3ast 47.6 %2 7ML

o /(6‘ [}
ol 4] Axte] JFERL, F T AEL A7 FAAM
o} Aol 71 A ool 4] Alwte] ssek

REFERENCES

1. Soto B, Becker AE, Moulaert A]J, et al: Classification
of isolated ventricular septal defects. Br. Heart J. 43:
332-343, 1980

2. Santamaria H, Soto B, Ceballos R, et al: Angiographic
differentiation of types of ventricular septal defects.
AJR 141:273-281, Aug.1988

3. Anderson RH: Embryology of che ventricular septum. In
pediatric cardiology Vol 1:101-112, Chunchill livingsto-
ne, 1977

4. David S: A textbook of radiology and imaging Vol
1:652-665, Chunchill livingstone, 1987

5.3 T%, 4 F3, o] 57 51 4434 24398
2 UE AzIER A AP Gl

21:592-603, 1985

6.4 &, A 4%, o] 4T 4454 39 YA

— 400 —

%25 & 5 3 5 1989 —

7

10.

11.

12.

13.

14.

15.

16.

o] A, ok rInll A3 AATH BAEF

24, 488, 2 & 50 A4FA 2430 dy
QAP LAH(T0s). W HFY-skosl AR 114657,

1978

of gH§-4-9] 3}8h3] 2] 13:418-421, 1980

col B, 2 A4 A | 5l e AAyAS

4 4454 AL RS R EELE R

13:455-461, 1980
4 538 A A3

2=,

AAZA ALz o)z 33k, o
5F§-2-2) 1}3k3] %] 15:90-97,

3 1981
7 33, A E£F, & &7 50 3FEglel oA 19
AAFTA ALS, Lotz 26:631-639, 1983

Hoffman JE, Rudolph AM: The natural history of ven-

tricular septal defect in infancy. Am Cardiol.
16:634-645, 1965

Li MD, Collins F, Disenhouse R, et al: Spontaneous
closure of ventricular septal defects. Can. Med. Ass. J.
100:737-744, 1969

Somerville J: Congential heart disease-changes in form
and function Br. Heart ]. 41:1-22, 1979

Milo S, Yen MS, Wilkinson JL, et al: Surgical anat-
omy and atrioventricular conduction tissues of heart
and islolated ventricular septal devect. J. Thoracic Car-
diovasc. Surg. 79:244-255, 1980

Lincoln C, Jamieson S, Joseph M, et al: Transatrial
repair of ventricular septal defects with references to
their anatomic classification. J.thoracic Cardiovasc.

Surg. 74:183-198, 1977



