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Summary

To elucidate the pathological aspects of silent myocardial ischemia, we studied 24 patients with
ischemic heart disease who had culprit lesions in the left anterior descending artery (LAD). We
determined the presence of myocardial ischemia and measured coronary wedge pressures (CWP;
mmHg) and collateral circulation and ST deviation on the ECG (intracoronary ECG : ic-ECG, and
surface ECG ; mm) after balloon inflation during PTCA intervention.

The study subjects included 9 with exertional angina, 10 with post-infarction angina, and 5 with
Cohn type IT angina. During 78 balloon inflations, the group of ischemic symptoms (Group S) occurred
in 40% of all cases, the group without ischemic symptoms (Group A) constituted 45%, and the Cohn
type II specific for ischemic symptoms accounted for 15%.

The relationship between CWP (X-axis) and ST deviation (Y-axis) of ic-ECG was: Y= —0.46X
+20.19 (r=—0.59; p<0.01), and the relationship between CWP and ST deviation of the surface
ECG was: Y=—0.12X46.58 (r=—0.42; p<0.01). Thus, a negative correlation was confirmed be-
tween them. Furthermore, similar results were obtained for Groups S and A.

Based on this relationship, the pain threshold was estimated. In Group S, CWP exceeded
34 mmHg, i.e., ischemia was expected to be mild because of good collateral circulation, but an average
ST deviation accompanying ischemic symptoms was observed. However, in Group A, CWP was
less than 24 mmHg, i.e., ischemia was expected to be severe due to poor collateral circulation, but an
average ST deviation lacking ischemic symptoms was observed. Comparison of these results showed
that the pain threshold observed from the ST deviation of ic-ECG was 6.0-6.5mm and that of
the surface ECG was 2.6-2.8 mm.

From these threshold values, the ST deviations during 12 balloon inflations in the Cohn type II
were evaluated. Because 100% of ic-ECG and 75% of surface ECG exhibited values exceeding the
threshold values, it was concluded that the cause of the Cohn type II was an increase of the pain
threshold.

ST deviations of the ic-ECG for Group S and the Cohn type II were 12.0+6.7 and 9.8+2.7 mm,
respectively, and ST deviations of the surface ECG were 4.74+2.4 and 3.5+ 1.7 mm, respectively. Since
there were no significant differences between Group S and the Cohn type II, it was concluded that the
ischemic degree of the Cohn type II was approximately the same as that of Group S.
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1. DOEREMmOFFEME

PTCA HizcA L 30RO 5 b, *DORE
BELMNEMMEN D AN — VHRIETRIZ R T
BEMAER &, BEEIRNS X OERLERO ST
TR & B DR & L7z,

B AAER (X BB AR, T 72b BE S iz
DRI ER T 5 LEE SN 305, WEER
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VEERA OB W ER Lish o 7.

EBRPLOERIZ R 5 4cm gk S h T
wizvy flexible guide wire 0.014 inch (USCI §)

Table 1. Patients’ profiles

Patients 24
Clinical diagnosis
Angina pectoris 9
Postinfarction angina 10
SPI 5
Males/females 17/7
Age (yrs) 58.1+11.1

SPI=silent post infarction angina or Cohn type II.

AR BIRA L & 8 2 TRIRERIR D WAL i
AL, ZhiEEERLT 5 HEFELER
%, MafRFHE L [ iC 25 mm/sec TR L 72.
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2. [IEIM{TEE O FFE

PTCA #ifaio 574 12 13 E Bk 1% 52 (Rentrop 4y
BY) & Fv, iR oz B BIIREAE & B
7.

HEHREBAEOEICE L Tk, #4 Ky
A4 ¥ —fEAT T EUE % KT 5 low-profile
balloon catheter 2.0-3.5 mm (USCI #!) % Fw,
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BT 50 HMAK LIS, A — RS
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mens-Elema #) % X ¢ Cardimax FX-601 (7 ~
FETH) 2fERAL.
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EEIMREAE 25 34 mmHg DL EZR L, Mt
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Table 2. Patients’ characteristics

Angina Post-infarc- SPI
pectoris tion angina
Number of
inflations 38 28 12
Target lesion
Proximal 10/38(26%) 13/28(46%) 6/12(50%)
Mid 28/38(74%) 15/28(54%) 4/12(33%)
Distal 0 0 2/12(17%)

Typical ischemic symptoms
Yes 17/38(45%) 14/28(50%)
No 21/38(55%) 14/28(50%)
Frequency of inflations

0/12( 0%)
12/12 (100%)

Symptomatic group 31/78 (40%)
Asymptomatic group  35/78(45%)
SPI 12/78 (15%)

Symptomatic group=group with anginal pain during
balloon inflation ; Asymptomatic group=group with-
out anginal pain during balloon inflation ; SPI=silent
post-infarction angina or Cohn type II.
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Fig. 1. Relationship between ST deviation in the
P

intracoronary electrocardiogram (ic-ECG) and
coronary wedge pressure (CWP).

Abbreviations and groups: see Table 2.

Figures 0 to 2 indicate collateral filling grade by
Rentrop.
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Fig. 2. Relationship between ST deviation in the
surface ECG and coronary wedge pressure (CWP).
Abbreviations and groups ; see Table 2.
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0. . . Y=-0.354X +20.079
. r=-0.586

P<0.01

104
5
0- ° .
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(mmHg)
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Fig. 3. Relationship between ST deviation in the
intracoronary electrocardiogram (ic-ECG) and
coronary wedge pressure (CWP) in symptomatic
group.
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ST
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A Y=-0.187x+9.207
r=-0.582
10 . P<0.01

T T X
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Fig. 4. Relationship between ST deviation in the
surface ECG and coronary wedge pressure (CWP)
in symptomatic group.

Y @i oRTEE R, KA — iR
DEiEE Ty b L.

EEIRRAE & EBIRAOER D ST fRALo
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(Fig.1), AR LEBRD Zhiz Y=—-0.12X+6.58
(r=—-0.42, p<0.01) &, LHicADIEEE D
(Fig. 2), i BBIRALER 2 3T BAF 248
2B L hie.

RAERD B X s Rit TR, AERBECE
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20.08 (r=—0.59, p <0.01) (Fig. 3), &HLEX D
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Fig. 5. Relationship between ST deviation in the
intracoronary electrocardiogram (ic-ECG) and
coronary wedge pressure (CWP) in asymptomatic
group.
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Fig. 6. Relationship between ST deviation in the
surface ECG and coronary wedge pressure (CWP)
in asymptomatic group.
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Fig. 7. Comparison of ST deviation between
symptomatic group, asymptomatic group and SPI.
N.S.=not significant.
Abbreviations and groups: see Table 2.

3. BRmfEKRE LU Cohn type II i) ST [EhL
(Fig.7)
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5. mamEokz (Fig. 9)

O ICEBIRANLER ICOWTRET Lic. FEE
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<o ST {FiLix 6.5+6.2 mm, EEERBEICBWT
FBAEA 24mmHg LLFoflickiy s ST R/
frix 6.0£19mm THzz L » b, RWAHABRMER
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L, BABE X 26-28mm o ST {firch 3
LHEE L.

Symptom
collateral of pre PTCA
f T ] CWP T 1
100% 50% (mmHg) 50% 100%
Z 67% | <24 | 54% P46
i/ 1% |24~34( 28%  [g5% 1%

Y
7 Z B

U<

[ symptomatic group
Asymptomatic group

collateral filing grade by Rentrop

[ grade 0
grade 1

I srade 2

Fig. 8. Incidence of ischemic symptom during balloon inflation and collateral filling grade
by baseline coronary angiogram at 3 different degrees of coronary wedge pressure (CWP).

Abbreviations and groups: see Table 2.
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Bt

surface ECG

T T L T T T
<24 24~34 U< CWP <24 24~34 U< CWP
(mmHg) (mmHg)

©® Symptomatic group
O Asymptomatic group

Fig. 9. Comparison of ST deviation between 3
different groups of the CWP.

In the ic-ECG, the mean ST elevations between
CWP >34 mmHg in symptomatic group and CWP
<24 mmHg in asymptomatic group were 6.5 and
6.0 mm, respectively. In the same way, in surface
ECG, the mean ST elevations were 2.6 and 2.8 mm,
respectively.

N.S.: not significant.

Abbreviations and groups: see Table 2.
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lst balloon inflation

i 2 BRIEHE R D 3 A

Sth balloon inflation

time (sec)

Fig. 10. Serial changes of ST deviation, aortic pressure and coronary wedge pressure (CWP)

during Ist ant 5th balloon inflations.
Arrows : balloon deflation.
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B ity

Fig. 11. Control coronary angiograms demonstrating 72% stenosis in the LAD (arrowhead).
No collateral flow was observed in the right coronary artery.
LAD=left anterior descending artery.
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lst ballo

6th balloon inflation

Fig. 12. Coronary angiograms during 1st (upper)
and 6th (lower) balloon inflations for the LAD
demonstrating good collateral flow from the RCA
to the LAD (arrowhead).

RCA=right coronary artery; LAD=left anterior
descending artery.
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