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Recent progress of microcirculatory resistance index in clinical application
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[ Abstract] The index of microcirculatory resistance (IMR) can be measured readily and simultaneously with fractional flow reserve

(FFR), and is a comprehensive integrated assessment for the epicardial and microvascular compartments of the coronary circulation. In

contrast to other invasive and non-invasive tests, this method is known to be stable and reproducible under various hemodynamics and

even in the presence of coronary artery stenosis. This review summarized the theoretical basis, operation skills, and the clinical

practice of IMR.
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1 IMRBEXEEiSEM

IMR 2.0 L R FE MRS T BB B Br=
[ R st ko v FE. /7 ( distant pressure, Pd) 58 k&
(venous pressure, Pv) FZ(E | BrLOALILEE(Q),
BPIMR = (Pd - Pv)/Q, i EF1F £ (Ti¥%; 3 cm
A B B/ TR RS A, AT 56 2 MR R
g ) T[] 2590 5% 56 R 3 ko v BE ) IR B (433
¥ E 1 mmHgf1 0. 02°C) , Z B AT EFIKE S )G,
IMR=Pd/Q, HEHERAEMEKE, EETF LA
24 T s B VL P R 2 8% T S S A B A R K YRR Y
R4k, MR A AR TR fl 2R Al R P B TR 2 B AR 3
K MNIET| FE Bk T 4 TR BB 45 sty
FY I 18] , BSP-344% S ] (transit mean time, Tmn) , £%
RFEMARZS BT, 0 LI 3 £ -5 Tron 1) 48] 2 ( 1/ Tron )
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BLMRAR,Q~Tun, .0 LI IEESF T &R 3 i i
WE,IMR =Pd/(1/Tmn) , B Pd x Tmn( mmHg - s
8 U)o LOAMEEIR 3 BkF A B SRR AN S
IR, ¥R Pd F Tmn , A L L 2 5 5648 3l
Jok i 3 85 00 52 i i & 2 A, A5 B IMR B ] BB
" T IMR E5E (IMRT) , X 2 4 5#E 8 Tmn f43
F L B BB B R R B Rk L s T o ek
E AR Bl Bk % i (wedge pressure, Pw) , BIBREE Y™ 7K
RELUST ) e R 3l K L 3 o S S ) R ), B A 32 70
3 E 7, IMRT = Pa x Tmn X [ ( Pd-Pw)/(Pa-Pw) ],
AP Pa N EFIKFHE, AR EZHIRT AN
Pw, @ it 1+ & B 1] k48 IMR W # {86 (IMRcalc) :
IMRcalc = Pa X Tmn x [ (1.35 x Pd/Pa) -0.32],
IMR ) FHE B 8 M TR —iriE, — A8 IMR IEH
M < 25, B 5T R iE STEMI & & ) IMR R {H N
32 ~40,

IMR BB AT % (1) AR 3 IR B 5 2 a8
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MR 3N %S B, & FE %
(3)ME IMRT B, A 32,0 MBS AR B kB A7 8 )
o5 (4) BT R L 280 TAriE PC1 342, i
&b PCI 88MRERAE
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HFHRGIAY (radi medical system) | JE ] 42l
PR AHE B 30 1L B9 1L 7K R 7T [ B 0 <€ IMR
FFR 70 5 R 3l B I 3 £ £% ( coronary flow reserve,
CFR), ZEHBINT (1) BEMAFIHE, % 6F
1 FBEE R O; (2) EHRL T EH
oK, HMEC0” %R BB RE OS] ~2 mm
b, BEATR T A5 , BP Pa = Pd; (3) 3% R £25m i
BB R KO =26 cm, JHAE L% =3 cm;
(4) TR HH 100 ~200 pg, AKX TEAERE
HEEK3 ml, R BEA, Kb AL ER
AFEOKE Ton, BE 3 K, iH 8B 267 N E;
(5) Fe ki e I 2 = B%PR IF B ( adenosine triphos-
phate, ATP)140 pg/ (kg - min) {5 55:1R 3l ik 5 B &
RFEMARZS , B HAE FI o IR AL, A e AR 3l ik P T
55,18 7] 78 5 R 3h Bk P35 28 38 6 10 ~20 mg;
(6) MAXTFEAZREHEKI m FEE 3 K,IHE
BZhit5 FFR A1 CFR, (8)31% IMR,Pd eI K
FEIMLRZS A Tmn FH(E; (9) &M € IMRT, 723k %
ke, I Pw,

TEFEW, (1)H®EH 6F 185194, R 5HE

RBYRKIFE BT , B S BB TR R Bk 1 3, A
o7 PR A ALY 2, PRIE AR B KA AR
RBIkk; <6F 1851 B I E IMR i R 14 1 R 5T
PG (2) B AR SE BURDIR 3 Bk B R I8 MR A, 46
Z R R ATP M3 = 180 pg/ (kg « min) , FEFZH
PIZERIE, (3) MBI 47 B IR 3 RKIT 1 B9 BE
SR Ton SEIE, BRI BT RZHNME
AEER . (4) IR 3l Bk ZEAH A5 R FE M R A
Tmn H , AJFHEAE T 548 PI B X B 531 70 38 18R B9 98
i,

3 IMR ®IFKRE A

3.1 AREBS oMK
3.1.1 EREhBKIE FmAE R R 3 Bkis Bk AR
(HRRBAE 40% ~70% ) FF5iKW: (1) IMR 5 FFR
T BAHRME 5 (2) & 33% B BB A B F T Bk
Efig (IMR >25); (3) IMR BB F T EERR
L JEZEAF (major adverse cardiac events, MACE) Bi3E
T DA MER MEEE LA ERE, /£ PC )G
EREOCERLHERENRZELRKNBE D,
61. 5% FFAERABFR S BERERS (IMR >25) 1 7
3.1.2 EARBCUEIE F25E B Gk PO SR
(stable ischemic heart disease,SIHD) B PCI J5/
T BB R A B B BRI A B V% 20 v S 4 , B
MEASAEFN R A 3247 T T B AR B0 LA BE ( periop-
erative myocardial infarction, PPMI) i) k4, W93k
HA SIHD g2 & #HH PCI /5 41. 3% % 4= PPMI, RAj
IMR 2 &4 PPMIRYGE ) T & , RBj IMR =27 Fil
T PPMI i) R By 80% , ¥ 57 B Oy 85% , R 4B
PPMI HHESR I 23 £
3.2 FSTHREZVEBARESE

PRI, —TUMEARBIR R B ST B
B JUAEFE (non-ST segment elevation myocardial
infarction , NSTEMI ) £ 3# PCI ij IMR 3% 22. 73,
RRAHMIEATIREIR B BRI AR IMR >25 BT
HHAY, FRERLLFERERY PC B
38.6% k&4 PPMI, R )5 IMR £ %4 PPMI [k 37 TR
WEZE, AR5 IMR >31 Fjl PPMI B EURE H 86% ,
e 525 91% , &4k PPMI FOMESeHEn 27 £
3.3 STEMI

11 TR /AR (B REEA 252 6i]) BF 52 %t
STEMIE Zfy PCI J5 37 B € i) IMR 47 T 43047, 45
REW IMR FAEZBABE K (IMR >32 ~40) , R)F
IMR "] DL TR 50 T AR A7 15 O UL O UL o I
AT H 0 T B8 K > % F B, MACE & 4 R,
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