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Densidad vascular coronaria

Arterias epicárdicas

Vasos de conductancia

Microcirculación coronaria

Circulación coronaria

Vasos de resistencia



Vénulas (sensibles a 
compresión)

Arteriola 50 μm 
(estímulos 

miogénicos)

Arteriola terminal
(Control metabólico)

Capilares
(sensibles a 
compresion)

Componentes de la Microcirculación coronaria



Autorregulación coronaria

Situación de reposo

Flujo

Presión

Arteriola



Marzilli et al. J Am Coll Cardiol 2012;60:951–6

Disfunción 
microvascular

Estenosis 
coronaria

Vasoespasmo
Disfunción 
endotelial

Inflamación

Plaquetas y 
coagulación

Isquemia 
miocárdica

Mecanismos de isquemia miocárdica



Mejia-Renteria et al. Int J Cardiovasc Imaging. 2017 Jul;33(7):1041-1059.

Mecanismos de disfunción microvascular coronaria



Impacto clínico de la disfunción microvascular coronaria
En mujeres sin enfermedad coronaria aterosclerótica

MACE: 
Muerte cardíaca
IAM
Ictus o
Ingreso por ICC

Valor de corte CFR: <2.3

Asociación significativa entre la reserva coronaria y el pronóstico cardiovascular en 
mujeres con clínica de cardiopatía isquémica sin enfermedad coronaria. 

CFR≥2.3

CFR<2.3

Pepine et al. J Am Coll Cardiol 2010;55:2825–32



Verde: valores normales 
Rojo: valores anormales
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) Breslow p for overall comparison = 0.002

313 pacientes (663 vasos) con FFR > 0.80

CFR, IMR

Impacto clínico de la disfunción microvascular coronaria
En pacientes con estenosis coronarias estables

Lee et al. J Am Coll Cardiol. 2016 Mar 15;67(10):1158-69



Impacto clínico de la disfunción microvascular coronaria
En pacientes con IAMCEST

Fearon et al. Circulation. 2013 Jun 18;127(24):2436-41 



High IMR Low CFR

Li et al. Canadian Journal of Cardiology 31 (2015) 989e997

En pacientes con angina post-ICP

Impacto clínico de la disfunción microvascular coronaria



Kunadian. EAPCI Expert Consensus. EHJ 2020



Kunadian. EAPCI Expert Consensus. EHJ 2020



Impacto clínico de la disfunción microvascular coronaria
En la calidad de vida

Ford TJ et al. JACC Cardiovasc Interv. 2019 Nov 8. pii: S1936-8798(19)32366-

Angina Calidad de vida











Métodos de fisiología coronaria

Técnicas
Índices

Fármacos



Métodos no invasivos

Scintigraphy PET RMC Doppler

Métodos invasivos

Doppler Termodilución 
cont.

Termodilución bolos Acetilcolina

Técnicas



Índices



Vasoespasmo coronario Disfunción coronaria microvascular

Epicardial 
vasospasm

Microcirculatory 
vasospasm  Remodelling  Rarefaction

 
Compression  Plugging

Dos fármacos 

Acetilcolina Adenosina



Invasive functional coronary angiography

Preparation of the patient: 
Avoid caffeine and nicotine for 
≥24 hours. 

Withdraw of vasodilators (CCB, 
nitrates) ≥18 hours before the 
procedure. 

LAD (pre-specified target 
vessel). 
RCA or LCx, if indicated by 
regional abnormalities in non-
invasive tests. 

5-
6

Doppler / 
Thermodilution wire

+/-

Set-up



Projection showing long axis of target vessel. 

Full heparinization (50–70 U/kg, ACT>250 s).

Contraindications to adenosine:

Asthma

2nd or 3rd grade atrioventricular block without 
pacemaker

History of a non-ablated accessory pathway-
mediated tachycardiaContraindications to acetylcholine: 

Asthma

2nd or 3rd grade atrioventricular block without 
pacemaker

Paroxysmal atrial fibrillation

Set-up



How to 
proceed



Nitroglycerine half-life: 2 min  only 3% at 10 min. 



Provocación de vasoespasmo 
con acetilcolina



• Way of 
administration

• Number of doses 
• Whole amount of 

Ach
• Infusion 

duration



Acetylcholine 
test

Preparation of acetylcholine: 
Drug unstability  preparation just before the procedure (valid for 
consecutive studies). 

20 mg
2 mL

10 mg/mL

1 mL (10 mg) in 500 mL of saline  20 μg/mL

Assessment of endothelium-dependent 
function



Spasm provocation
Increasing doses of Ach: 
Left coronary artery: 2  20  100 μg ( 200 μg).
Right coronary artery: 2  20  50 μg ( 80 μg).

Administration as a bolus (20-30 s) + slow flush with 
saline. 
2 min between doses. 

Nitroglycerine (200-300 μg).

• Symptoms (reproduction). 
• ECG ischaemic abnormalities. 
• Epicardial spasm. 

Epicardial vs microvascular 
spasm



Epicardial spasm

Symptoms

ECG ischaemic abnormalities

Reduction in coronary diameter 
>90% from baseline 

Microvascular spasm

Symptoms

ECG ischaemic abnormalities

No epicardial spasm (<90% 
reduction in coronary artery 
diameter)

Ong P, Int J Cardiol. 2018



Evaluación microcirculatoria 
con adenosina



Assessment of endothelium-independent 
function

Doppler
Thermodilution

Use of a dedicated guidewire

PressureWire X 
(Abbott)

ComboWire XT Flowire



PressureWire X & Coroventis management

Flush the guide 
catheter

Zero in aortic 
pressure



Flush 
PressureWire X

Do not turn it on 
YET

PressureWire X & Coroventis management





Flush guide 
catheter

Select measure 
mode 

Sensor at 
distal third of 
the target 
vessel



Ensure correct 
catheter canulation

Most frequent alarms

Discordant values

3 intracoronary 
injections of saline 
(3-4 ml) at room 
temperature.

 Resting mean transient time



Steady-state hiperemia: 
intravenous adenosine 
(140 μg/kg/min). 

Alternative: IC bolus 
of adenosine (200 μg 
for LCA, 100μg for 
RCA ).



Wait until stable hyperemia is 
achieved. 

Then, click in “Induce Hyperemia 
& Press here”

Assess hemodynamic markers of coronary hiperemia: 
1) “Ventricularization” of the distal pressure 
waveform. 
2) Disappearance of distal dicrotic pressure 
notch.
3) Separation of mean aortic and distal pressures 



 Hyperemic mean transient time

At steady-state hyperemia: 3 new injections. 


