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Abstract

Early reperfusion and good antegrade flow are essential in restoring better regional left ventricular func-
tion in acute myocardial infarction, but they do not always correlate with the extent of recovery. This study
evaluated coronary circulation using the new “pressure wire” technique to measure the direct pressure of
the coronary circulation including antegrade and collateral flow before and after reperfusion in patients
with acute myocardial infarction, and to clarify the influence of these variables on recovery of left ventric-
ular function in the convalescent stage.

Fifty six consecutive patients with first acute myocardial infarction underwent percutaneous translumi-
nal coronary angioplasty (PTCA) for totally occluded or severely narrowed infarct-related lesion and evalu-
ation of coronary circulation using pressure wire. Left ventriculography was analyzed at 1 month after the
onset in 41 patients. Treatment variables including reperfusion time, reperfusion modality, Thrombolysis
in Myocardial Infarction (TIMI) grade after PTCA, and pressure wire variables were compared with para-
meters of left ventricular function.

Reperfusion time was not related to regional wall motion evaluated by the SD chord of left ventriculog-
raphy in the infarcted zone. Pressure wire measurements showed a correlation between fractional flow
reserve measured after PTCA and infarcted regional wall motion (r = 0.558, p < 0.01). Patients with
infarct-related lesion in the right coronary artery showed the magnitude of left ventricular regional wall
motion was related to fractional collateral flow reserve (maxQc/Qn) during PTCA (r = 0.768, p < 0.05), but
no such relationship was observed in patients with infarct-related lesion in the left anterior decending
artery. Fractional flow reserve measured after PTCA varied widely in patients with the same TIMI flow
grade, so did not vary with it.

The pressure wire technique enables assessment of the collateral circulation distal to infarct-related
lesion quantitatively before reperfusion in patients with acute myocardial infarction. The fractional flow
reserve derived by coronary pressure after reperfusion was significantly related to the recovery of regional
wall motion in the infarcted area in the convalescent stage. The fractional flow reserve after reperfusion
with PTCA is a better parameter than TIMI flow grade for predicting recovery of regional left ventricular
function after myocardial infarction.
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Table 1 Patient characteristics
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Table 2 Variables analyzed by multivariate regression

Number of patients 41
Age (yr, mean+SD) 62.6+9.9
Sex (male) 35(85.4%)
Infarct-related lesion
Right coronary artery 9
Segment 1 3
Segment 2
Segment 3
Left anterior descending artery 28
Segment 6 12
Segment 7 16
Left circumflex coronary artery 4
Segment 11 2
Segment 12
Segment 13 1
Reperfusion
Spontaneous 11
Thrombolysis 7
PTCA 23

PTCA =percutaneous transluminal coronary angioplasty.
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Treatment variables

1) Reperfusion time

2) Prodomata

3) Reperfusion modality

4) PTCA strategy

5) Mean aortic pressure

6) TIMI grade after PTCA
Pressure wire variables

7) FFR before PTCA

8) maxQc/Qn during PTCA

TIMI=Thrombolysis in Myocardial Infarction classification ;
FFR =fractional flow reserve ; maxQc/Qn=maximal quantifica-
tion of coronary collateral blood flow/maximal quantification of
normal coronary flow (myocardial blood flow) =fractional col-
lateral flow reserve. Other abbreviation as in Table 1.
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Fig.1 Comparison between left ventricular function and reperfusion time
LVEF = left ventricular ejection fraction; LVEDVI = left ventricular endodiastolic volume index.
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Fig.2 Comparison between left ventricular regional wall motion of infarcted area in the convales-

cent stage and TIMI flow grade after PTCA

Abbreviations as in Tables 1, 2.
61.5vs —169.4 £ 69.7, p< 0.01).
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Fig. 3 Comparison between left ventricular regional wall motion and intracoronary pressure vari-

ables

LCX = left circumflex coronary artery; LAD = left anterior descending artery ; RCA = right coronary

artery. Other abbreviation as in Table 2.
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Fig. 4 Comparison between left ventricular regional wall motion and intracoronary pressure vari-

ables after PTCA
Abbreviations as in Tables 1, 2.
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5. PTCA %MD FFR{# & TIMI grade
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DFFRIEICKE ZREY RO O NI, 72, PTCATK
O FFR 1 (Fig. 5— ) i&73)V — ¥ BT (plane old bal-
loon angioplasty: POBA) B IZRTA 7~ MEERT
EEIZEMETH >72(0.70+0.13 vs 0.93£0.06, p<
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Fig. 5 Comparison between TIMI grade, stent implantation and intracoronary pressure variables

after PTCA

POBA = plane old balloon angioplasty. Other abbreviations as in Tables 1, 2.

Table 3 Multiple regression analysis

Regr estsion t value p value
coefficient
Parameters relating to LVEF
FFR after PTCA 159 0.775 0.445
Reperfusion time 0.08 0.892 0.381
TIMI grade 8.08 1.611 0.119
Reperfusion modality —7.49 —1.903 0.069
Parameters relating to mean SD
FFR after PTCA 3.78 2.581 <0.01
Reperfusion time —0.02 —0.322 0.750
TIMI grade 0.26 0.667 0.511
Reperfusion modality —0.87 —3.086 <0.01
Abbreviations as in Tables 1, 2, Fig. 1.
0.01). A7 ¥ MEEIZPOBAR X ) & F¥SDEAENE p 2=

THo72(—1.93+1.55vs —2.94£0.96, p<0.05).
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