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Intracoronary Temperature in
Patients With Coronary Artery

Disease
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Objectives. Measurements of changes in plaque temperature may predict plaque rupture. The present
study investigated variations in temperature within the atherosclerotic coronary artery using a pressure
guide wire with thermal sensdr] dual sensor guide wire[]

Methods and Results. Seventy-seven patientls] 78 lesionsl] who had no significant lesion at the orifice of
the culprit coronary artery, were studied. The patients had acute myocardial infarctiohl 22 patients[] unsta-
ble angina pectorils] 20 patients[] and stable angina pectoris] 35 patientsl] The thermal sensor was calibrat-
ed at the orifice of the coronary artery, and then inserted into the culprit coronary artery. A T was defined as
the difference between the intracoronary temperature at the position of the pressure gradient and at the ori-
fice. AT was higher in patients with acute myocardial infarction and unstable angina pectoris than in
patients with stable angina pectoris] 0.09+ 0.07 and 0.07+ 0.07 vs 0.03+ 0.04°C, pU 0.001, pU 0.02,
respectivelyl] There was no significant difference in A T between patients with acute myocardial infarction
and unstable angina pectoris! p [J 0.48[] Patients with acute myocardial infarction and unstable angina pec-
toris showed a significant relationship between A T'and C-reactive proteifl »[1 0.59, p [0 0.00041

Conclusions. The variations in intracoronary temperature of the culprit coronary arteries in patients with
acute coronary syndrome were higher than those in patients with stable angina pectoris. These variations
may be related to inflammation of vulnerable plaque.
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mPlaque (intracoronary temperature )
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Fig. 1 Procedure of measurement of intracoronary
temperature
10 Both temperature and pressure sensors were equal-
ized at the orifice of the coronary artery] TOU
20 Pressure guide wire was advanced through the coro-
nary artery with monitoring of temperature and pres-
sure.
30 Intracoronary temperaturel A TOvas measured at the
culprit lesion, which was detected by the appearance of
pressure gradient.
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Table 100 Patient characteristics

AMI UAP SAP
O n0220 O n0200 O n0350
Sek] male/femalel] 17/5 16/4 28/7
Agel yr, meant SD[J 62+ 13 62+ 9 65+ 11
Lesioh] LAD/LCX/RCAO 13/2/7 11/4/5 16/7/13
Hypertensiohl U /0 O 13/9 15/5 22/13
Hyperlipidemi&l O /0 O 10/12 7/13 14/21

Diabetes mellitus] (0 /00 O
Smoking] O /0 O

/15
10/12

10/10
8/12

12/23
15/20

AMIO acute myocardial infarction; UAPL unstable angina pectoris ; SAPU stable angina pectoris; LADO left
anterior descending artery ; LCX[J left circumflex artery ; RCAD right coronary artery.

Table 2] Lesion characteristics

AMI UAP SAP
Minimal lumen diametef] mmUJ 0.54+ 0.49"“ 1.01+ 0.49" 1.11+ 0.48
Lesion length] mm0J 11.4+ 5.9 10.4% 6.3 9.1+ 2.9
% diameter stenosig] %] 80.1+ 18.1%" 66.6+ 22.8" 58.2+ 18.6
Fractional flow reserve 0.44+ 0.14° 0.50+ 0.21 0.58+ 0.20

Values are meant SD. “p[ 0.05, °“p0 0.01.
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Fig.2 Comparison of intracoronary temperature in
patients with acute myocardial infarction, unsta-
ble angina pectoris and stable angina pectoris
Abbreviations as in Fig. 1, Table 1.
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Fig. 3 Example Case I A 56-year-old male with acute myocardial infarctionlJ
Left: Left anterior descending artery occluded at the mid portiof] arrow(]
Right: Intracoronary temperature increased at the lesion which was detected by pressure gradient.
Pall aortic pressure; Pd intracoronary pressure. Other abbreviation as in Fig. 1.
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Fig. 4 Example Case 2] A 72-year-old male with stable angina pectoris[]
Left: Severe stenosis was observed at the mid portion of the left circumflex artery] arrowl]
Right: Intracoronary temperature did not increase at the lesion which was detected by pressure gradient.

Abbreviations as in Figs. 1, 3.
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Fig. 5 Relationship between intracoronary tempera-
ture and C-reactive protein
CRP O C-reactive protein. Other abbreviation as in Fig.
1.
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Fig. 6 Receiver operator characteristic curve showing
sensitivity and specificity of intracoronary tem-
perature to detect acute coronary syndrome
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