
Od makrocirkulace k mikrocirkulaci ς
ƪƻƳǇƭŜȄƴƝ ƪƻǊƻƴłǊƴƝ ŦȅȊƛƻƭƻƎƛŜ
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Ford T. JACC CVI. 2017;10:2539ς2467

Morphologicalconsequencesof pressuregradient



CǊŀƪőƴƝ ǇǊǻǘƻƪƻǾł ǊŜȊŜǊǾŀ





YƻƴŎŜǇǘ ŦǊŀƪőƴƝ ǇǊǻǘƻƪƻǾŞ ǊŜȊŜǊǾȅ

4)  Vliv ŎŜƴǘǊłƭƴƝƘƻ ȌƛƭƴƝƘƻ ǘƭŀƪǳ ƧŜ ǾŜ ǾŠǘǑƛƴŠ ǇǌƝǇŀŘǻ ȊŀƴŜŘōŀǘŜƭƴȇΥ

3)  tǌƛ ƳŀȄƛƳłƭƴƝ ƘȅǇŜǊŜƳƛƛ ƧŜ ǊŜȊƛǎǘŜƴŎŜ ƳƛƴƛƳłƭƴƝΥ

2ύ  tǊǻǘƻƪ ƧŜ ǊƻǾƛƴǳ ǇƻŘƝƭǳ ǘƭŀƪƻǾŞƘƻ ǊƻȊŘƝƭǳ ŀ ƳȅƻƪŀǊŘƛłƭƴƝ ǊŜȊƛǎǘŜƴŎŜΥ

1) tƻƳŠǊ ƳŀȄƛƳłƭƴƝ ǇǊǻǘƻƪǳ ǾŜ ǎǘŜƴƻǘƛŎƪŞǘŜǇƴŠ ŀ ƴƻǊƳłƭƴƝ ǇǊǻǘƻƪǳ Ǉǌƛ ǘŜƻǊŜǘƛŎƪŞ 
ŀōǎŜƴŎƛ ǎǘŜƴƽȊȅΥ 

FFR=
Qs
Qn

Q =
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R

FFR=
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Pd
Pa

StegehuisV. EuropeanCardiologyReview2018;13:46ς53 
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DefiniceiFR

iFR isa pressuregradient measuredduringthe phaseof minimalvesselresistance, 
so calledwavefree period

Pdςdistalpressure

Pa ςproximalpressure

Wfpςwavefree period
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Non-hyperemicindices

{Φ WŜǌłōŜƪΦ Interv. Akut. Kardiol. 2020





CCw  ŀ ƪƭƛŘƻǾŞ ƛƴŘŜȄȅ 

CCw ƴŜƎŀǘƛǾƴƝ

CCw ǇƻȊƛǘƛǾƴƝ

CCw κ wL  ƴŜƎŀǘƛǾƴƝ

CCw κ wL ǇƻȊƛǘƛǾƴƝ

CCw ǇƻȊƛǘƛǾƴƝ κ wL ƴŜƎŀǘƛǾƴƝ
CCw ƴŜƎŀǘƛǾƴƝ κ wL ǇƻȊƛǘƛǾƴƝ



IƻŘƴƻŎŜƴƝǎŜǊƛƻǾȇŎƘǎǘŜƴƽȊa ŘƛŦǵȊƴƝƘƻ
ǇƻǎǘƛȌŜƴƝ

PijlsN. Circulation2000;102:2371-7



FFR pullback

PijlsN. JACC 2012;12:1045-57



PPG = 1
- ŦƻƪłƭƴƝ ǇƻǎǘƛȌŜƴƝ
PPG = 0
-ŘƛŦǵȊƴƝ ǇƻǎǘƛȌŜƴƝ 





PullbackȊŀ ǇƻǳȌƛǘƝ ƪƭƛŘƻǾȇŎƘ ƛƴŘŜȄǻ 



HwangD. KoreanCircJ. 2021;51:189-201

Howto dealwith low post-PCI FFR/NHI 

NHI: non-hyperemicindexes





aƛƪǊƻǾŀǎƪǳƭłǊƴƝ 
ǇƻǎǘƛȌŜƴƝ 



Coronarymicrovasculardysfunction(CMD)

ÅINOCA ςischemiacausedby non-obstructivecoronary
arterydisease

Taqueti. JACC 2018



YangZ. Biomedicine& Pharmacoterapy2023;164:115011

aƛƪǊƻǾŀǎƪǳƭłǊƴƝdysfunkce (CMD)

TaquetiV. JACC 2018;72:2625-2641



±ȇǇƻőŜǘ ƪƻǊƻƴłǊƴƝ ǇǊǻǘƻƪƻǾŞ ǊŜȊŜǊǾȅ ό/Cwύ

De BruyneB. Circulation2001;104:2003-6

CFR > 2.0 mm  = physiologicvascular
function



±ȇǇƻőŜǘ ƛƴǘǊŀƳȅƻƪŀǊŘƛłƭƴƝrezistence (IMR)

Q= P/R

R= P / Q Q= V / Tmn

R= Pd- Pv
V/ Tmn

V = 1
Pv= 0

R= Pd____ 
1/ Tmn

IMR = Pdx Tmn(mmHgx sec)

PagonasN. Eurointervention2014;9:1063-68 

IMR > 25 mm (HgxǎŜŎύ Ґ ǎǘǊǳƪǘǳǊłƭƴƝ 
ǇƻǎǘƛȌŜƴƝ ƳƛƪǊƻŎƛǊƪǳƭŀŎŜ





aŜǌŜƴƝŀōǎƻƭǳǘƴƝƘƻ ǇǊǻǘƻƪǳ

CandrevaA. JACC CVIntv
2021;14:595-605



aŠǌŜƴƝ ŀōǎƻƭǳǘƴƝƘƻ ǇǊǻǘƻƪǳ ŀ ŀōǎƻƭǳǘƴƝ ǊŜǎƛǎǘŜƴŎŜ
- ōŜȊ ŀŘŜƴƻǎƛƴǳΣ Ȋŀ ƪƻƴǘƛƴǳłƭƴƝ ƛƴŦǳȊŜ Cw Řƻ ƪƻǊƻƴłǊƴƝ ǘŜǇƴȅ 

ȊŀőłǘŜƪ 
ƛƴŦǵȊŜ

pullback
ǾƻŘƛőŜ

ȊŀǎǘŀǾŜƴƝ 
ƛƴŦǵȊŜ 

CFR = Qmax/ Qrest MRR < 2.5-2.7 ςƳƛƪǊƻǾŀǎƪǳƭłǊƴƝdysfunkce 

de Vos  JACC CV Interv2023;16:470-481 



.ƻƭǳǎƻǾł Ǿǎ ƪƻƴǘƛƴǳłƭƴƝ termodiluce

GallinoroE. Eurointervention2023;19:e155-e166



¢ŜǎǘƻǾłƴƝ vasoreaktivtyǇǊƻǎǘǌŜŘƴƛŎǘǾƝƳ i.c
ǇƻŘłƴƝ ŀŎŜǘȅƭŎƘƻƭƛƴǳ



SatoK. JAHA 2013;e000227

ϭ !L



PruthiS. InterventionalCradiologyClinic2023;12:119-129


