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Summary )

To determine whether patients with syndrome X suffer from myocardial ischemia, coronary sinus
oxygen saturation was continuously measured during pacing loading in 31 patients. Subjects were
categorized by groups as syndrome X (11 patients), effort angina (14), and old myocardial infarction
and valvular heart disease (6). Pacing loading induced evidence of ischemia in all syndrome X patients
and in eight of the 11 patients with effort angina, while there was no such evidence in those with old
myocardial infarction and valvular heart disease. Coronary sinus oxygen saturation in syndrome X de-
creased significantly from 44.2+5.89%, to 33.5+4.4%, (p<0.01), and it decreased from 47.0+4.99, to
31.2+4.0% (p<0.01) in effort angina with induced ischemic evidence, indicating that a significant
reduction in coronary sinus oxygen saturation reflects the presence of myocardial ischemia. In the
group with old myocardial infarction and valvular heart disease, coronary sinus oxygen saturation
remained nearly unchanged during pacing. The pattern of depression of coronary sinus oxygen satura-
tion during pacing was steeper in effort angina than in syndrome X. Therefore, we conclude that, al-
though syndrome-X may not be a homogenous group of patients, most of them may develop myo-
cardial ischemia due to reduced vasodilator reserves of the small coronary artery.
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Coronary sinus oxygen saturation
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Table 1. Clinical characteristics of patients with syndrome X

Pacing stress test

Case Age/Sex CAG -
EF EDP ST-changes Angina
1 38 M Normal 60% 12 ST | 11, 111, aFg, V,_¢ -
2 63 M LCX 40% 78% 9 ST | II, III, aFg, Vg -
3 59 F Normal 59% 15 ST | Vg +
4 58 F Normal 75% 7 ST | II, III, aVy, Vgg +
5 57 F Normal 77% 11 ST|  Vu, +
6 65 M Normal 65% 8 ST | II, III, aVg, Vg +
7 76 F Normal 63% 5 ST | Ve +
8 69 M Normal 75% 15 ST | Ve aVL +
9 61 M Normal 76% 8 ST | V¢ +
10 71 F Normal 609% 1 ST Vs +
11 46 F Normal 67% 11 ST | Vs -

LV =left ventricular; CAG=coronary arteriogram ; EF =ejection fraction; EDP=end-diastolic pressure; M=
male; F=female; ST=ST segment; LCX=left circumflex coronary artery.
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(Chest pain Syndrome, male)
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Fig. 1. Simultaneous tracings of CSO,-Sat, ECGs, and hemodynamic parameters in a

patient with the chest pain syndrome.

CSO,-Sat=coronary sinus oxygen saturation; bpm=beats/min; LVP=Ileft ventricular pressure;

AoP =aortic pressure.
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Fig. 2. Simultaneous tracings of CSO,-Sat, ECGs, and hemodynamic parameters in a pa-

tient with effort angina.

Anginal pain (arrow) is induced during pacing with 130 bpm. A significant reduction of CSO;-

Sat occurrs just before the episode and continues during pacing.
CAG =coronary arteriography. Other abbreviations are shown in Fig. 1,

Tix, syndrome X % Z o>5af iR H A 3R A Fi s
OIEFERHIE 2> BT L 7S Th 7z (P,
BUREWTTR L EZ bhvT.

1967 4, Likoff 5Vix, FOEFIERZ R L
IEF AR ERICRMEZEL A 2 b5 0l b
b b, EEhRER EEETTR % R R W EER]
# syndrome X L4 L, FOREEE LG LR
WATH T B DI ORRRFIARSE L B2 . =
D%, syndrome X DREE I S T4 O
Rahile. Thbb, ~F7 v OREMARRTER
WA X BOMHFHEIIEAEY, FEIREEE O FTEEMED,
small coronary vasodilator reserve o #4®, 5
DINRIEBER I Z AR ORE e L TH 5. LI
Cannon 5%, ~=— v ZANEE ORI At
OWED, HHWVELT =AY FITT4—D
D s, syndrome X Tt small coronary

artery ¢ vasodilator reserve [ZEHENH Y, F

Dl T OFHRLAEREE LS & L. Lal,
syndrome X o}#eL LTHWHNZLER ST
KT BOEE, JERL, X%V 2EBPIC LR
WwHNSZ EpD, ST KTELT L L ORI
DEFEERTLOTE RSO, 50T % 7,
FEERE DN T LRI & 2 &R 5 72 v,
Fh z, syndrome X 1224 51 5 FERCHT 7%
DFRICEE S % b OnE\ENIT>0TIE, 4%
THDLZ A, —EDRBIHBLNTWRP- T
LE| DT & O T, %5 L L7z syndrome
X BEo7e 2L, FERIE, FURIGEE, IR
DMHRE, FMLERE 72 & OEBRE G+ 5%, £
TX a2 Y 2T OBFEIEER TV o k.
Z LTS 5 — 5 A RES IS HE4T L 72 ergono-
vine ARFRBIISHFITEETH -2, Th X,
AT B L7z ST (KT 239kt < & % 7]
MR TR, =y v Z Ak o CSO.-

4T —



(Syndrome X, 58y.o., Female)

Fig. 3. Simultaneous tracings of CSO,-Sat, ECGs, and hemodynamic parameters in a pa-

tient with syndrome X.

A reduction of CSQ,-Sat is noticed immediately after initiation of pacing with 90 bpm, but it

returns to the control level within 20 sec.

pacing with 130 bpm and followed by chest pain.

recorded immediately after ceasing pacing.
Abbreviatons are in Fig. 1.
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Coronary sinus oxygen saturation
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Fig. 4. Comparisons of double product and coronary sinus oxygen saturation in the 3

groups.
Dashed lines in the middle panel indicate patients who do not show any of ischemia evidence

during pacing loading.
OMI=o0ld myocardial infarction.
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Fig. 5. Changes in left ventricular ejection fraction (LVEF) and end-diastolic pressure
(LVEDP) in patients with syndrome X before and after pacing loading.
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Fig. 6. Changes in regional wall motion in syndrome X before and after the pacing

loading.

Regional wall motion is measured as fractional shortening shown in the lower panel.
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Fig. 7. Comparison of the patterns of CSO,-Sat
depression during pacing loading.

EAP=effort angina; CSO,-Sat=coronary sinus
oxygen saturation.
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