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A Quantitative Evaluation of Coronary
Steal Phenomenon in Coronary Artery-
Pulmonary Artery Fistula : Case Re-
port
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A 67-year-old woman was admitted to our hospital with a complaint of anterior chest pain on exertion.
Auscultation disclosed a continuous murmur and exercise electrocardiography revealed positive ischemic
ST change. Coronary angiography showed a large left coronary fistula and a small right coronary fistula
into the main pulmonary artery. To evaluate the influence of the fistula on coronary circulation, we mea-
sured blood flow in the left anterior descending artery (LAD) and in the fistula artery using a 0.014 inch
Doppler guide wire. Before surgery, blood flow in the LAD decreased during rapid atrial pacing (130
bpm) but that in the fistula remained constant. After the surgery, there was no remarkable decrease in
blood flow in the LAD during rapid atrial pacing (130 bpm), and the preoperative reduction ratio was
calculated as 24% compared with postoperatively. These findings suggest that coronary steal phenom-
enon was involved in myocardial ischemia in this patient.
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On admission
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Fig.1 Electrocardiogram on admission (A) and exercise-stress electrocardiogram using a bicycle ergometer (B)
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The exercise electrocardiogram shows ST segment depression in leads II, III, aVF, V4a—Ve and premature ventricular

contraction.
Table 1 Hemodynamic characteristics and blood gas analysis
Pressure O2 saturation
S/D (EDP) (mmHg) (%)

Superior vena cava 69.0 Cardiac index 4.12 l/min/m?
Inferior vena cava 75.4 Stroke index 59 mi/b/m?
Right atrium mean 8 69.5 Left ventricular ejection fraction 67%
Right ventricle 47/5 (11) 64.5
Main pulmonary artery 50/22 73.3 Left-to-right shunt 31.7%
Left pulmonary artery 70.3 Op/QOs 1.41
Right pulmonary artery 63.7 Total systemic resistance index 1,978 dyn/sec/cm™>/m?
Left ventricle 148/2 (12) 95.8 Total pulmonary resistance index 698 dyn/sec/cm™3/m?
Aorta 152/75 96.2 Pulmonary artery resistance index 388 dyn/sec/cm™/m?
Pulmonary capillary wedge mean 16

S/D=systole/diastole; EDP=end-diastolic pressure.
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Fig. 2 Coronary arteriograms before surgery
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A, B : Left coronary arteriograms in the right anterior oblique projection. A large tortuous fistula arises from the mid
left anterior descending artery (LAD) and terminates in the main pulmonary artery.
C : Left coronary arteriogram in the left anterior oblique projection. A localized aneurysmal formation in the large

fistula is shown.

D : Right coronary arteriogram in the right anterior oblique projection. A small fistula arises from the proximal right
coronary artery and terminates in the fistula artery from the LAD.
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Fig.3 Arteriograms in measurement of average peak velocity

A : Left coronary arteriogram in the right anterior oblique pro-
jection.

B : Doppler guide wire in the left anterior descending artery
after the bifurcation of the fistula artery.

C : Doppler guide wire in the proximal site of the fistula ar-
tery.
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Fig. 4 Doppler echocardiograms of the left anterior descending artery and fistula

A : Left anterior descending artery.

Upper : Coronary flow velocity measured in the distal LAD before rapid atrial pacing. Baseline flow has a normal
pattern and average peak velocity (APV) is 20 cm/sec.

Middle : APV value in the LAD at 30 seconds after rapid atrial pacing is 26 cm/sec.

Lower : APV value at 180 seconds after rapid atrial pacing has decreased to 18 cm/sec.

B : Fistula.

Upper : Fistula flow velocity measured in the proximal fistula artery. Baseline flow has both anterograde and retro-
grade flow patterns from the end-diastolic phase to the end-systolic phase, showing that there is turbulent flow in the
proximal fistula artery.

Middle : APV value in the fistula at 30 seconds after rapid atrial pacing is 4.7 cm/sec.

Lower : APV value at 180 seconds after rapid atrial pacing is 4.5 cm/sec and the fistula flow remains steady during
rapid atrial pacing.

Abbreviation as in Fig. 2.
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Fig.5 Time course of APV and coronary blood flow (CBF) during rapid atrial pacing before surgery

—A—: APVin LAD, —3— : APV infistula,

Abbreviations as in Figs. 2, 4.

Fig. 6 Left coronary arteriograms in the right anterior oblique projec-
tion after surgery
A : Fistula is occluded and there is a small protrusion of the

left anterior descending artery at the fistula origin.
B : Doppler guide wire in the left anterior descending artery.

—o0— : CBFof LAD, —m— : CBF of fistula
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Fig. 7 Time course of CBF during rapid atrial pacing before and after
surgery
—0— : CBF of LAD before surgery, —e— : CBF of

LAD after surgery
Abbreviations as in Figs. 2, 5.
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