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Summary

A 19-year-old woman with patent ductus arteriosus and increasingly severe chest pain received
various examinations including exercise stress radionuclide test, which revealed hypokinesis and
decreased myocardial perfusion in the apex and left ventricular dilatation. Conventional selective coro-
nary arteriography and newly-developed ECG synchronized digital subtraction angiography (DSA)
were performed to identify the genesis of her myocardial ischemia.

Selective coronary arteriography revealed congenital coronary arterial fistulae in the right and
left coronary arteries. The largest fistula was observed around the obtuse marginal artery terminating
in the left ventricle. Although stenosis of the left circumflex and left anterior descending arteries (LAD)
were not observed, the LAD appeared to be hypoplastic. Hypoplasia of the LAD and the steal phenome-
non by arterial fistula could have been responsible for the myocardial ischemia in the apex, but this
method did not clearly reveal the area and the degree of myocardial ischemia in the apex.

Sequentially subtracted images during the arterial and capillary phases were obtained by utilizing
ECG-synchronized DSA for selective coronary arteriography. For these images, densitometric analysis
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was adapted to the myocardial region, i.e. circumferential densitometry using 21 segments around the
left ventricular wall. Decreased myocardial perfusion was clearly demonstrated in the apex in capillary
phase images. Moreover, circumferential analysis provided detailed information about the area and
the degree of impaired peripheral circulation in the myocardium. This analysis by DSA may prove

useful for evaluating myocardial perfusion abnormalities.
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Fig. 1. Electrocardiogram.
ST depression is shown in 11, III, aVF, and V.4 during treadmill stress test (5.5 Mets, 3 min) (Ex).
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B TATH D80 & 43Ik 3 5 $lifgik (obtuse margi-
nal artery) 273V, MWIAESRERICIEN Y, £
gz JH 3 5 L EREIE 238 5 h ic
(Fig. 4. %7z, WEOERBIRBAME Y, &
REAREED Tz S R b Rohic. B X
DR L, FERERIRIFIC E BN L < v 5 ERE)
BIREL R ohie.

ill) AEIRBIREER Ti, conus branch KA}
PoBEE~RET 5, /DS REREFIRESS 5
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EX 3 min Anterior 3hr

Fig. 2. Thallium 201 myocardial scintigrams.
After bicycle ergometer stress test, a slightly low perfusion area is noted in the apex (between the 2
arrows), and it disappears at 3 hours later.
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i

Fig. 3. Radionuclide angiocardiogram (first pass method).
This functioning image at the anterior projection shows hypokinesis in the apex (white and green).
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Fig. 4. Left coronary arteriogram (RAO 30°) and its schema of the coronary artery.
Congenital coronary arterial fistula is shown around the obtuse marginal artery. Hypoplasia of
the left anterior descending artery is also demonstrated.
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a) 1 beat after

b) 3 beats after

Arterial phase

Fig. 5. Sequential contrast enhanced images by digital subtraction angiography.

Contrast materials were injected into the left coronary artery. Temporal images are represented at the
arterial phase (1 and 3 beats after injection), and the capillary phase (7 beats after injection). Pseudo-
color display (range of black, blue, red, yellow and white) is adapted for myocardial perfusion from

high perfusion to low perfusion.

a, b: There is marked arterial fistula in the left ventricle and small arteriovenous fistula arising from

the left circumflex artery and terminating in the coronary sinus at the arterial phase.
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c) 7 beats after
Capillary phase

c: Coronary arterial fistulae are clearly demonstrated
in the left ventricle at capillary phase (blue). A relatively
low myocardial perfusion area is observed in the apex
(yellow). The normally perfused myocardium is ob-
served between the arterial fistula and apex (red).
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Fig. 6. Circumferential density curve of the image shown in Fig. 5-c.
Myocardial regional densitometry is performed for 21 local regions around the left ventricular wall.
The area of decreased myocardial perfusion is quantitatively demonstrated at the apex.
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Fig. 7. Sequential contrast enhanced images of
DSA.

Contrast materials are injected into the right coronary
artery. The myocardial perfusion image in the inferior
wall and lateral wall of the right ventricle at the capill-
ary phase is shown.
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Fig. 8. Superimposed images at the capillary
phase. ’

The images of Fig. 5-c and Fig. 7 are superimposed.
Decreased apical myocardial perfusion is clearly
demonstrated.
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