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Radiological Evaluation of Coronary Artery-Cardiac Chamber Shunt
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Coronary artery-cardiac chamber shunts were observed in 84 cases out of consecutive 1,126
cases in which coronary angiography was performed. This “coronary artery-cardiac chamber
shunt” has no draining vein and contrast material directly escapes into the cardiac chamber,
which is different from the so-called “coronary arterio-venous fistula”. The angiographic features
of coronary artery-cardiac chamber shunt were classified into three types; Type I (57 cases):
Endocardium is diffusely opacified on distole, and contrast material escapes into the cardiac
chamber on systole. Type II (13 cases): A small localized direct coronary artery-cardiac chamber
shunt. Type IIT (20 cases): Contrast material escapes into the cardiac chamber in the area of
mural thrombus of the left atrium or left ventricle. It is speculated that type I shunt is due to
persistent arterio-sinusoidal vessel, and type II shunt is due to persistent arterio-luminal vessel.
Type I and II shunts were observed in hypertrophic cardiomyopathy with high incidence (42.4%).
In hypertrophic cardiomyopathy, the degree of shunts was not correlated with the degree of the
ventricular wall thickening. These shunts were not also correlated with the presence or absence
of myocardial squeezing. These facts suggest that the shunts may be due to the abnormality of
the microcirculation of the myocardium. Type III shunt was observed in the mural thrombus in
the left ventricle (7 cases), left atrial thrombus (12 cases) and verruca of the mitral valve (1 case).
Angiographic features of these shunts are described, and their pathophysiological significance is
discussed.
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Table 1 Three types of coronary artery-cardiac chamber shunt and its relationship to the myocardial

thicknening and mural thrombus

Disease Codlo” et amte gt T B T i et
Myocardial infarction 310 10(3.2%) 5 1 7 0 5
Angina pectoris 354 8(2.3%) 8 2 0 1 0
Hypertrophic cardiomyopathy 99 42(42.4%) 37 5 0 36 0
Myocarditis 4 1(25.0%) 1 0 0 1 0
Hypertensive cardiomyopathy 7 1(14.2%) 1 1 0 7 0
Dilated cardiomyopathy 20 1(5.0%) 0 0 0 0 0
Valvular disease 216 15(6.9%) 1 2 13 0 12
Congenital heart disease 42 1(2.3%) 0 0 0 0 0
Others 74 5(6.7%) 4 2 0 1 0

Total(cases) 1126 84(7.4%) 57 13 20 46 20
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Fig. 1A

TER—OEM > + v b

Fig. 1B

Fig. 1 Type I coronary artery-cardiac chamber shunt in a 54-year-old male with

hypertrophic cardiomyopathy.

A, B Left coronary arteriogram on distole (A) and systole (B).

A sponge-like opacification of myocardium of the left ventricle was noted on
diastole, and contrast material escaped into the left ventricular chamber on
systole, suggesting the shunt via arterio-sinusoidal vessel.

Fivp, T E57H, TTENZ13H, MENZ2060CH -
7z (Table 1), iz Z i bANEZEL T B EEFI
% 35 2 ?‘CZ,
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Fig. 2A
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Fig. 2C

Fig. 2 Type I coronary artery-cardiac chamber shunt in a 5l-year-old female
with hypertrophic cardiomyopathy.
A, B, C Left coronary arteriogram and left ventriculogram showed that a
sponge-like opacification of the myocardium located in the inner layer of the
marked hyperirophy of the myocardium.

Fig. 3 Type Il coronary artery-cardiac chamber Fig. 4 Type II coronary artery-cardiac chamber

shunt in a 5l-year-old female with aortic and
mitral valvular disease. Right coronary artery
injection revealed that small direct shunt was
noted from the right ventricular branch to the
right atrium (arrow), suggesting the shunt via
arterio-luminal vessel.

shunt in a 16-year-old male with sick sinus syn-
drome. .
Right coronary artery injection showed that a
large amount of contrast material directly es-
caped into the right atrium (arrows) via an
anterior cardial vein.

ETRIEOY + v MXBERL O SER L (Table 2), 4272844 (66.6%) I=rhZEEL] o>
DETHLRLD, PFEHcEELEI SR Sh OFIEELRZD b, 18Oy« v b ORE
HEW 0D O2HF11F] (26.2%) 1wk bt ELHTRE OFRE & XHEEA L 7o A5 72 (Table 3).
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Fig. 5A Fig. 5B

Fig. 5 Type III coronary artery-cardiac chamber shunt in a 62-year-old male
with old myocardial infarction.
A Left coronary arteriogram.
B Left ventriculogram.
Neovascularity and smoking sign (arrows) were noted in the mural thrombus
of the left ventricular aneurysm (arrowheads).

|

Table 2 Type and degree of coronary artery-cardiac chamber shunt in various disease

Coronary artery-cardiac chamber shunt

Disease No.of Coronary Type 1 Type 11 Type III
i arteries  Ninimal  Moderate  Marked
Myocardial 10 LCA 3 3 0 0 7(6*)
infarction RCA 2 0 0 1 1
Angina 8 LCA T 1 0 1 0
pectoris RCA 0 0 0 1 0
Hypertrophic and 42 LCA 15 11 11 5 0
other cardiomyopathy 2 RCA 3 2 0 3 0
Dilated 1 LCA 1 0 0 0 0
cardiomyopathy RCA 0 0 0 0 0
Mitral valvular 13 LCA 0 0 0 0 12** +1#
disease RCA 0 0 0 0 3%
Other valvular 2 LCA 1 0 0 0 0
disease RCA 0 0 0 2 0
Other 6 LCA 2 1 2 0 0
disease RCA 2 0 0 2 0
Total(cases) 84 36 18 13 13 20
(LCA : Left coronary artery, RCA : Right coronary artery)
*=Mural thrombus in the left ventricle
**=Thrombus in the left atrium
#=Verruca of the mitral valve
(56) AFERSE 478 9+
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Table 3 Relationship between degree of coronary artery-cardiac cham-
ber shunt and degree of left ventricular thickening in hypertrophic

cardiomyopathy (42 cases)

Coronary artery-cardiac chamber shunt

LV wall Coronary Type 1 Type 11
thickneing arteries  nfinimal  Moderate  Marked
Minimal LCA 3 6 2 3
(14 cases) RCA 1 1 0 1
Moderate LCA 10 4 5 2
(21 cases) RCA 2 0 0 2
Marked LCA 2 1 4 0
(7 cases) RCA 0 0 0 0
Total(42 cases) 15 1 11 5

LV wall thickness;
~<1.5cm : Minimal(14 cases)

1.5= ~<2.5¢cm : Moderate(21 cases)

2.5cm= | Marked(7 cases)

Fig. 6 Type III coronary artery-cardiac chamber

shunt in a 33-year-old female with left atrial
thrombus.
Neovascularity and smoking sign (arrows) were
noted in the thrombus of the left atrial appendage
on the left coronary arteriogram. Surgery
revealed mural thrombus with fresh and interme-
diate stages.

FE R Z .0 5 £E 9981 i miyocardial squeezing (%50
FG0.5%IBDd LRI, [Borvvr v b0k
4% & myocardial squeezing ™75 8 & o B 1%
Gbhieh iz (Table 4), FOfboEE T,

FEFI624F 9 A25R
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Table 4 Relationship between coronary artery-
cardiac chamber(CA-CV) shunt and myocardial
squeezing(Sq) in hypertrophic cardiomyopathy

CA-CV shunt

Total
+ -
Sq-+ 23 27 50
Sq—- 19 30 49
Total 42 57 99(cases)
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M D> v v MIEBOBEEMBH £E 5 LT
ZE 76, EEMIMEHEERO verruca 2 >
{BIEF R BB D 2 58% b iz (Table 2), 10
Horrvro@Rdbhi THIH6Fic, v+ v
FDB BB CEEEYCOER L BEE
M & Bbh B RBLHERCE, 205D
2PICIREEMBED S AHA B D> + v + &
Rbitcfiiiz, FOWMWIBEMD v+ v + % b
fo. EHEAMED D 51261C, {Ei§F D verruca
DHB 1T, ERBIRDO LB SO ME
DL & smoking sign (MED >~ v v 1) 230
e, 2D 5% 3FTIREZEIRY S OB S 4, 3
bhic,

% =
WD BB EARIE (coronary arteriovenous
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Anastomosis between
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Arterio - sinusoidal
vessel
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Myocardial sinusaid —
Capillaries emptying into
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Anastomosis between_.
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etween
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Arterio—venous
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Veno--verous
anastomosis

Coronary vein

Fig. 7 Diagram of the ventricular wall, showing the relationship between the
various intramural vascular channels. (quoted by reference 6.)

arterio -

coronary

Aorta —m artery

\

arterio-
sinusoidal —=

vessels

—= arterioles —= capi

T

myocardial
sinusoids

luminal vessels =—scardiac chambers

weins —s- coronary sinus —sRYV

llaries -— anterior cardiac vein—RA and RV

Thebesian veins =—= cardiac chamber

== cardiac chambers

Fig. 8 Schema of the interrelations of the various vascular channels supplying
the wall of the heart. (quoted by reference 2.)
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