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Summary

Coronary sinus oxygen saturation (CSO,-Sat) was measured continuously using a fiberoptic
catheter system during interventional catheterization, i.e., pacing stress test and ergonovine provoca-
tion test to determine whether such measurement can detect myocardial ischemia. Subjects con-
sisted of 24 patients who underwent routine cardiac catheterization ; 14 patients with effort angina, 3
with old myocardial infarction and 3 with valvular heart disease were assigned to pacing stress test,
and 4 with vasospastic angina were assigned to ergonovine provocation test.

The results were as follows:

1. Among 14 patients with effort angina, ischemic electrocardiographic changes occurred in
10 patients during pacing stress test. Of these 10 patients, CSO,-Sat decreased in 8 with ischemic
electrocardiographic changes. All patients with decrease in CSO,-Sat had significant left coronary
artery stenosis. CSO,-Sat continued to decrease throughout intervention and never came back to
the baseline. Decrease in CSO,-Sat was more than 59, in most of the cases.

2. In all patients with vasospastic angina, coronary vasospasm was induced by the ergonovine
provocation test. CSO,-Sat declined (>5%) gradually, preceding anginal pain and ischemic ST seg-
ment changes.

The present study suggests that continuous monitoring of coronary sinus oxygen saturation may
be useful in detecting myocardial ischemia at its early stage, except for patients with right coronary
artery disease.
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.(Effort Angina ,

Changes in coronary sinus oxygen saturation and electrocardiogram during per-

cutaneous transluminal coronary angioplasty (PTCA).
CSO0,-Sat=coronary sinus oxygen saturation; epi-ECG=epicardial electrocardiogram; AoP=

aortic pressure.
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Coronary Sinus Oxygen Saturation

2

€SO, -Sat.

Coronary Venous Blood Flow

100ml/min

CONTROL ‘ 1

i Dipyridamole : .

Fig. 2. Effect of intravenous administration of dipyridamole on coronary sinus oxygen

saturation and coronary venous blood flow.
DPM =dipyridamole; CSF=coronary sinus flow;

Other abbreviation: see Fig. 1.
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Fig. 3. Effects of rapid atrial pacing on coronary venous blood flow and coronary sinus

oxygen saturation.
LVP=left ventricular pressure.
Other abbreviations: see Figs. 1 & 2.
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Fig. 4. Effects of transient inferior vena caval occlusion by balloon on coronary venous
blood flow and coronary sinus oxygen saturation

LVV=left ventricular volume; Inf.=balloon inflation; Def.=balloon deflation
Other abbreviations : see Figs. 1-3.

(Chest pain Syndrome, male)

CS0O2-Sat:Coronary Sinus O2-Saturation

Fig. 5. Coronary sinus oxygen saturation during rapid atrial pacing stress test in a normal
subject.

Coronary sinus oxygen saturation remained constant during pacing. There were no ST-T segment
changes immediately after pacing stress test.

CT =control.
Other abbreviations: see Figs. 1 & 3.

— 862 —



ORI EE & U T o IRiIm S 52 g &

(Effort Angina, 43y.o male)

CS02-Sat:Coronary Sinus O2-Saturation 1min
Fig. 6. Coronary sinus oxygen saturation during rapid atrial pacing stress test in a patient
with severe organic stenosis of the left anterior descending coronary artery.
Coronary sinus oxygen saturation fell and did not return to the control level by escalation of

pacing stress test. There were anginal pain and significant ST depression in leads Vs
Abbreviations : see Figs. 1 & 5.

Table 1. The site of coronary artery stenosis, electrocardiographic changes, myocardial
lactate extraction ratio and symptoms during rapid atrial pacing stress test in
patients with angina pectoris

MLER (%)

Case Diagnosis Coronary stenosis ST ;:)gzéﬂggstil;ring m Sgg;‘;_
1 EAP LAD 75% ST | (Vi) 23 —16 +
2 EAP LAD 100% (Collateral) ST | (Vy~g) 33 3.5 +
3 EAP LAD 75%, LCX 509 ST | (Vg~g) 20 24 +
4 EAP LAD 999 ST | (Vgg) 33 21 +
S EAP LCX 75%, RCA 909% ST | (Vs) 54 —11 +
6 EAP LAD 909%, RCA 759% ST | (Vy~e) 30 4 4
7 OMI, EAP LAD 1009% (Collateral) ST 1(Vges) 36 —12 —
8 OMI, EAP LAD 509%, RCA 909% ST | (Vi) 18 28 +
9 EAP LCX 75% ~ 44 20 —
10 EAP LAD 75% ~ 23 13 —
11 EAP LAD 75%, LCX 909% ~ 27 37 -
12 EAP LAD 909% ~ -
13 EAP RCA 99%, LCX 75% ST | (Vys L2, 3,aVy) -+
14 OMI, EAP LAD 100%, RCA 75% ST | (L2, 3, aVy) 35 24 +

MLER=myocardial lactate extraction ratio; EAP=effort angina; OMI=old myocardial infarction; LAD=
left anterior descending artery; LCX=left circumflex coronary artery; RCA =right coronary artery.
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Table 2. The site of coronary stenosis, electrocardiographic changes, myocardial lactate
extraction ratio and symptoms during rapid atrial pacing stress test in patients

without angina pectoris

[o)
Case Diagnosis Coronary stenosis S'Il;a‘él;:;gt?ston Bei\::ER (i;ter i’::fs"
1 OMI (PTCR) LAD 75% ~ -
2 OMI (PTCR) LAD 75%, LCX 90% ~ -
3 OMI LAD 90%, RCA 50% ST 1 (Vg-s) 14 18 —
4 Others (MSR) None ST | (L2, 3, aVy) —
5 Others (AR) None ST | (Vg~3) 36 30 -
6 Normal None ~ —

MSR =mitral stenosis and regurgitation; AR =aortic regurgitation.

Other abbreviations: see Table 1.
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Fig. 7. Changes in coronary sinus oxygen saturation and double product before and dur-

ing rapid atrial pacing stress test.

ERG =ergonovine; OMI=old myocardial infarction.
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Fig. 8. Changes in myocardial lactate extraction ratio during pacing stress test.
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Fig. 9. Coronary sinus oxygen saturation during the ergonovine provocation test in a
patient with vasospastic angina.
Coronary sinus oxygen saturation declined gradually, followed by ECG changes and anginal pain.

CAG =coronary angiography. Other abbreviations :
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Table 3. The site of coronary spasms, electrocardiographic changes and symptoms
during the ergonovine provocation test in patients with vasospastic angina

CSO,-Sat (%)

Case Coronary ST changes on 4CSO,-Sat Symp-
spasms ergonovine test Before After (%) toms
1 LAD 90% (diffuse) ST | (Vy5) 45 22 —23 +
2 LAD 75% (diffuse) ST | (Vy~e) 52 45 -7 —
3 LAD 90% (diffuse) None (CRBBB) 38 29 -9 +
4 RCA 100% (diffuse) ST 1 (L2, 3, aVy) 40 26 —14 +

Other abbreviations: see Fig. 1 & Table 1.
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