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ABSTRACT

Background and Objectives = The state of the coronary microcirculation is an important determinant of the myo-
cardial viability and clinical outcomes for patients suffering with acute myocardial infarction (AMI). However, there
are scant comparative studies on the most reliable invasive, on-site measurement for assessing the microvascular
integrity and myocardial viability in AMI patients. The aim of this study is to evaluate the usefulness of a novel
index of microcirculatory resistance (IMR) and the coronary physiologic parameters for predicting the myocardial
viability after primary percutaneous coronary intervention (PCI) in AMI patients. Subjects and Methods : Twenty-
four patients (21 males, mean age: 55 11 years) underwent primary PCI for AMI (LAD: 17, RCA: 6, LCX: 1) were
enrolled. After successful PCI, using a pressure-temperature sensor-tipped coronary wire, the thermodilution-derived
CFR (CFR germo) and coronary wedge pressure (P.,,) were measured and the ratio of the P, and the mean aortic pres-
sure (P,,/P,) was calculated, along with the IMR, which was defined as the distal coronary pressure divided by the
inverse of the hyperemic mean transit time. "*F-fluorodeoxyglucose (FDG) PET was performed after primary PCI at
7 days post-AMI to evaluate the myocardial viability by the regional percentage of FDG uptake in the infarct-related
segments. Results : There were good correlations between all the coronary pressure measurements and the regional
FDG uptake (CFRpermo, =0.454, p=0.026; P, r=-0.407, p=0.048; P./P,, r=-0.480, p=0.018; IMR, r=-0.696,
p<0.001, respectively). Multiple logistic regression analysis demonstrated that the IMR was an adjusted predictor for
myocardial viability as defined by the 50% FDG-PET threshold value among all the coronary pressure measurements
(OR=0.884, p=0.021). The cut-off value of IMR for predicting myocardial viability was 22 U (a sensitivity of 82%,
a specificity of 85% and an accuracy of 85%). Conclusion : Intracoronary pressure wire-based indexes are useful for
on-site assessment of myocardial viability after primary PCL IMR is a novel index that represents the microvascular
integrity, and it is a better predictor of myocardial damage than the current techniques for evaluating the microvas-
culature after primary PCI. (Korean Circulation J 2007;37:318—326)
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Fig. 1. Diagrammatic representation of the 20-segment model of FDG-
PET imaging: for regional analysis, the anterior region is defined by
segments 1,7 and 13, the septal region by segments 2, 3, 8, 9, 14 and
15, the inferior region by segments 4, 10 and 16, the lateral region by
segments 5, 6, 11, 12, 17 and 18 and the apex by segments 19 and 20.
FDG: "®F-fluorodeoxyglucose, PET: positron emission tomography.
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Table 1. Clinical, angiographic and FDG-PET characteristics
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Table 2. Intracoronary pressure wire measurements

‘PET- ‘PET-
viable’ non-viable’ p
group (n=11) group (n=13)
Age (years) 51+ 10 59+ 11 0.081
Male 10(91%) 11(85%)  0.642
Risk factors
Diabetes mellitus (%) 0( 0%) 2 (15%) 0.174
Hypertension (%) 1( 9%) 4 (31%) 0.193
Dyslipidemia (%) 2 (18%) 2(15%) 0.855
Smoking (%) 9 (82%) 11(85%)  0.855
LVEF (%) 55%11 47+8 0.032
Results of reperfusion
Peak CK (IU) 222941834 30802104 0.306

Time to reperfusion (min) 247 £ 117 4431332  0.065

Coroanry angiographic

findings

Culprit vessel 0.360
LAD/RCA/LCx 7/4/0 10/2/1

Location of occlusion 0.237
Proximal 7 11
Mid 4 2

347+£0.37 332%+0.21 0.243
278139 258+8.1 0.663
294+12.0 30.1%9.8 0.883

Reference vessel size (mm)
Lesion length (mm)

Stent length (mm)

Pre-PCI
MLD (mm) 0.28£0.35 0.17£0.23 0.329
DS (%) 92.5£9.2 951%+6.7 0428
Post-PCI
MLD (mm) 31204 3003  0.262
DS (%) 9.7+6.7 103+£7.0  0.830
Collateral flow before PCI 0.401
Grade 0 6 5
Grade 1 3 4
Grade 2 2 4
Grade 3 0 0
TMP grade after PCI 0.002
Grade 0 0 4
Grade 1 1 6
Grade 2 5 2
Grade 3 5 1
Regional FDG-uptake (%)  60.0£8.2 39.9+75  <0.001

DS: diameter stenosis, LAD: left anterior descending artery, LCx: left
circumflex artery, LVEF: left ventricular ejection fraction, MLD:
minimal lumen diameter, CK: creatine kinase, PCI: percutaneous
coronary intervention, RCA! right coronary artery, TMP: TIMI (th-
rombolysis in myocardial infarction) myocardial perfusion, FDG: "*F-
fluorodeoxyglucose, PET: positron emission tomography
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Fig. 2. The relationship between intracoronary pressure wire measurements and FDG-uptake. Regional FDG uptake is plotted against coronary
wedge pressure (P,), Po, to mean aortic pressure (P,) ratio (P.,/P.), thermodilution coronary flow reserve (CFRermo) and index of microcircu-
latory resistance (IMR). Correlation coefficients are shown. FDG: ®F-fluorodeoxyglucose.
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Fig. 3. Comparison of receiver operating characteristic (ROC) curve analysis of physiologic parameters using intracoronary pressure wire for the
prediction of myocardial viability as defined by the 50% FDG-PET threshold value. The best cut-off value (BVC) and the area under ROC curve

(AUCQC) of each parameter were shown.
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Table 3. Clinical and procedural characteristics in patients with low

and high IMR

Table 4. Intracoronary pressure wire measurements in two groups
categorized by threshold value of IMR for myocardial viability

IMR<22 IMR>22
(n=11) (n=13)
Age (years) 53+12 57+11 0.359
Male 10(91%) 11(85%) 0.642
Risk factors
Diabetes mellitus (%) 0( 0%) 2(15%) 0.174
Hypertension (%) 2 (18%) 3(23%) 0.769
Dyslipidemia (%) 1( 9%) 3(23%) 0.360
Smoking (%) 9 (82%) 11(85%) 0.855
LVEF (%) 54*11 47+8 0.068
Results of reperfusion
Peak CK (IU) 226311870 3050£2090 0.346
Time to reperfusion (min) 255121  435%336 0.092
Coroanry angiographic findings
Culprit vessel 0.638
LAD/RCA/LCx 8/0/3 9/1/3
Location of occlusion 0.813
Proximal 8 10
Mid 3 3

3.40+t0.36 3.38+0.25 0.927
281+£139 255%£8.0 0.560
30,0£11.9 29.7£10.0 0.934

Reference vessel size (mm)
Lesion length (mm)

Stent length (mm)

Pre-PCI
MLD (mm) 0.22+0.26 0.22+£0.32 0.987
DS (%) 941%+6.9 93.7£89 0.905
Post-PCI
MLD (mm) 3.0%+0.4 31+0.3 0.850
DS (%) 111£7.4 9.1+6.3 0474
Collateral flow before PCI 0.401
Grade 0 6 5
Grade 1 3 4
Grade 2 2 4
Grade 3 0 0
TMP grade after PCI 0.017
Grade 0 1 3
Grade 1 1 6
Grade 2 4 3
Grade 3 5 1

Regional FDG-uptake (%) 568+10.6 41.249.0 0.001

DS: diameter stenosis, LAD: left anterior descending artery, LCx: left
circumflex artery, LVEF: left ventricular ejection fraction, MLD:
minimal lumen diameter, CK: creatine kinase, PCI: percutaneous
coronary intervention, RCA! right coronary artery, TMP: TIMI myo-
cardial perfusion
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Table 5. Disagreement between CFRemo, Pow/Pa and IMR for asses-
sing myocardial viability

CFRuermo P../P,
<18 >1.8 <0.26 >0.26

IMR (U)
<22 (n=11)  4(17%) 7(29%) 6(25%)  5@21%)
>22 (n=13) 9 (37%) 4 (17%) 4(17%) 9 (31%)

CFRipemo: thermodilution coronary flow reserve; IMR! index of mi-
crocirculatory resistance; P./P,: coronary wedge pressure to mean
aortic pressure ratio
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