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Summary

The purpose of this study was to investigate change in coronary venous oxygen saturation (CSO,-
Sat) during percutaneous transluminal coronary angioplasty (PTCA) and to compare the results with
those of standard 12-lead ECGs (s-ECG) and epicardial ECG induced using an intracoronary guidewire
(ic-ECG). CSO,.-Sat was measured continuously in 10 patients undergoing PTCA; 5 patients with
lesions in the left anterior descending coronary artery (LAD), one with lesions in the left circumflex
artery (LCX), and 4 with right coronary artery (RCA) lesions. The results were as follows:

1. In all 6 patients with stenotic lesions in the left coronary artery, CSO,-Sat decreased by 5
to 229, immediately after balloon inflation. Significant changes in ic-ECG (ST deviation =0.1 mV)
were observed in 5 of the 6 patients, while significant changes in s-ECG (ST deviation 20.1 mV) were
observed in only 3 of the 6 patients. The s-ECG did not seem to be sensitive enough to represent
myocardial ischemia in the LCX.

2. The interval from the balloon inflation to the significant change was shorter for CSO,-Sat
than for the ECGs in 4 of the 5 patients with LAD lesions, except Case 4. The recovery time of
CS0,-Sat to the basal level on balloon deflation was longer than the recovery times of ic-ECG and
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s-ECG.

3. 'There was no significant change in the CSO,-Sat in 3 of the 4 patients undergoing PTCA for
RCA lesions, while significant changes were observed in the ic-ECG and s-ECG in all 4 patients.

These results indicate that continuous monitoring of CSO,-Sat during PTCA may be more sensi-
tive than ECG and useful in detecting myocardial ischemia.
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T C®Ic

BERREY 15 FERMEBEICRLT,
RENEBIRERN (LT, PTCA) RELT
bh3X5ichol. BER A S 2FTiCH
RCHET HBZ LICMAT, BEEIREYER,
HAE ok ER >V PTCA #57—F 10K
BizXsihEEoRmEnzoEnBEHRLELD
s, LaL, PTCA icb %o R ZY
bIFTRERL, PAF4vTh7—Frick s
BREAL IR0 A, EBNRILEN O St S E 2
3 RIEITICRE ) ERARAHETH Y. %
DL I BRAPHEDERMEEZ LV D T5dic
i1, PTCA fafTh ol MIREE 2 & b Bz, » o
BRI T 22 L BBETHS.

Fx i MFoRMLE X VREIC, »ok)IER
RT3 Hik & LT, TR BT
(CSO.-Sat) EERENPFAMEELBMEI LTE .
ABfge iz PTCA fifTrho@RiafnER b2 1E
# 12 FELERX (s-ECG) 2 b CICEBIRALE
B (ic-ECG) iR extlk+ 3 Licky, PTCA
HATRIC BT 2 0RIMLE = % — & LT OEFHIR
M BERMEEGRIEOER LR L.

xf ®

s iE MRHZ BT HERIED 72 PTCA
AT L 72 1045 (BHk S8, &ik2, F¥4H 60.4
B)Ths. roNRIEBEHK (LCA) BERE
%1 6 4, AEBAK (RCA) BL/EF4HITHY,
2flicBnT BERER ] »Fi Thol. B,

ERBIRRES O 5 b, EniTFTH (LAD) 5
#l, EEERZ1FITH -7,
Vsl *

PTCA ffTaiic ASE T #IR & 5 Vi3 AR
#WRk7>> > American Edwards #§ Oximetry TD
HF—7 N EEHIRIAPICIEA L, R SAT-1
27 s HAWT, PTCA #ifTiFn CSO.-Sat
¥ 3R L oMEYYIC X Y EGEAICRIETE L
7z. CSOg-Sat RUED DD H 7 —F MBEAL,
EREO TG I OV TIXERICHE LY.

¥ -AFE Tz s-ECG A b Uiz ic-ECG %
R IcEEsk Lz, s-ECG iz A ARERLES
ECG-6503 z v, RE$ 3.3%, miklEwE
%3k 50Hz TE&H Lz TERALER DTS
ICLEERPICEB L VA Fu (4 v— (ACS#Y
0.018F High Torque Floppy Guide Wire) X
Y Wilson fEABME AREEME LTEHL, A
FRBERAGES RS AB-601G v, F
B3 2%, EoERT AR 30Hz TiEgk L. ST
ki J S5 5 80msec TEIL, s-ECG T
128k 1 %8 Fo 0.1mV Pl ko ST %5
{t#%, ic-ECG <ix 0.lmV Pl ko ST #fkz
FERERE L.

PTCA JEfFIcBLCix, SERRAEEEHSTHTHE
B GERERAEESS0%) Sh3ETAV—D
F—FNOWEEBYVIETZ L E LK. 2D
b, ARSI 2EE AN — CHEERR O
LR fRISE I B 1T B s-ECG, ic-ECG, CSO,-
Sat ¥ fEEFICEHRBEL, Thb0EliZ>

44 —



TRE Lz, £, SA—r - F A ZEBER B
L OEfTRIE R 5 (ER 2.5-3.5 mm) 23, #)
B & 2 b H ORIy A X0 b o #4HL,
2V — HLERIE E AER 0 FER, BRI,
MATENRE 2> & i AP E L e

5 7
WL LicBFICBWT, ERA o ik Ic 3

PTCA & 5k il i e 4% i

Lz A— v B 7 —7 o JEREE i 2-6 [H] (F
P43 E)Th oz

L EFER

Figs. 1, 2 136 5 o m@fRiE%R & CSO.-
Sat DEFLEHITH . FEBIIRATTITE (seg
6) 1z 90% o ERAEELA L, HBEBIRE2 &
OFEMEIMLATIS ASB & > T - 7RER T & 5.
Rp—vHhF—F % 60psi T14 40 FpRHL

Fig. 1. Left coronary arteriograms before, during and after PTCA (Case 5).

Upper panel indicates a significant stenosis (§) in the seg 6 of the left anterior descending
coronary artery and the location of fiberoptic catheter (A) in the coronary sinus. Middle and lower
panels show the coronary arteriograms during and after balloon inflation. Note that the stenotic le-
sion in the coronary artery apparently resolved after PTCA.
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Fig. 2. Simultaneous tracings of coronary sinus oxygen saturation (CSO,-Sat), standard

12-lead ECGs and epicardial ECG before, during and after balloon inflation (Case 5).
CSO,-Sat decreased significantly with the initiation of balloon inflation and showed a hyperemic

increase after balloon deflation.
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Table 1. Changes in CSO,-Sat, ic-ECG and
s-ECG during balloon inflation

Case Lesion CS0,-Sat  ic-ECG s-ECG
LCA
1 Seg 6 O O O
2 Seg 6 O O O
3 Seg 6 O O O
4 Seg 6 O X X
5 Seg 6 O O X
6 Seg 13 O O X
RCA .
7 Seg 2 X O O
8 Seg 3 X O (@)
9 Seg 1 O X O
10 Seg 3 X O O

(O=4CS0,-Sat>5%, 4ST change=0.1mV; X=
ACSO0,-Sat< 5%, 4ST change<0.1 mV.

CSO,-Sat=coronary sinus oxygen saturation; ic-
ECG =epicardial ECG obtained using an intracoro-
nary guidewire; s-ECG=standard 12-lead ECG;
LCA=left coronary artery; RCA=right coronary
artery ; Seg=segment.
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Table 2. Interval from initiation of balloon in-
flation in the left anterior descending
coronary artery to significant changes
in CSO,-Sat and ECG ST deviation

Case Inflation CSO,-Sat ic-ECG s-ECG

1 1st 6 sec 6 sec 6 sec
2nd 3 3 2

2 1st 9 10 16
2nd 12 9 12

3 1st 12 24 64
2nd 12 23 31

4 1st 9 (-) (—=)
2nd 9 (=) (=)

5 1st 9 14 (=)
2nd 9 30 (=)

Significant change in CSO,-Sat was defined as a con-
tinuous fall of CSO,-Sat by more than 5%, and a sig-
nificant change in ST segment by more than 0.1 mV.
(—): data were not obtained.

Abbreviations are shown in Table 1.
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Table 3. Interval from initiation of balloon de-
flation in the left anterior descending
coronary artery to recovery of CSO,-
Sat and ECG ST deviation to basal

levels
Case Inflation Time CSSZ' EICC-G s-ECG
1 Ist 60 sec 30 sec 38 sec 28 sec
2nd 120 33 40 28
2 1st 60 90 40 22
2nd 30 150 42 26
3 1st 60 66 42 36
2nd 60 75 26 21
4 1st 60 42 (—) (=)
2nd 180 45 (-) (=)
5 1st 90 109 8 (=)
2nd 90 112 11 (=)

(—)=data were not obtained.
Abbreviations are shown in Table 1.
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