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Epicardial vessels and microcirculation in clinical practice

Investigated and treated
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Largely ignored and
not treated
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SYNDROME X

Cardiac Syndrome X: Clinical Characteristics and Left

Ventricular Function

Long-Term Follow-Up Study
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PETER COLLINS, MD, FACC.* PETROS NIHOYANNOPOULOS, MD, FACC.¥
ATTILIO MASERI, MD, FACC,t PHILIP A. POOLE-WILSON, MD, FRCP*

London, England, United Kingdom

Objectives. Our aim was 1o study the clinical characteristics
and evolution of symptoms and left ventricular function in a
clinically homogeneous group of patients with syndrome X (~=-*

na pectoris, positive exercise test results and normal con
arteringrams).

Background. The syndrome of angina with normal con
arteriograms is heterogeneous and encompasses different p
genetic entities. These characteristics may contribute t
existing controversy concerning the cause of syndrome X.

Methods. We studied 99 patients with syndrome X (78 w
21 men; mean age = SD 48,5 = 8 years). All underwent cl
characterization, ambulatory electrocardiographic (ECG) |
toring and echocardiographic assessment of left ventricular
tion during a follow-up period of 7 £ 4 years.

Results. The syndrome was more common in women th
men. Of the women, 61.5% were postmenopausal before the
of chest pain. All 99 patients had exertional angina, and 4|
had rest angina. The average duration of episodes of chest
was >10 min in 53% of patients. Sublingual nitrate was eff
for relief of pain in 42% of patients. Transient ST sey

depression was observed during ambulatory ECG monitoring in
64 patients and myocardial perfusion abnormalities in 22, During

tha Bect ctons af tha svaraico tact 1) wationte had an ineraasca

Conclusions. Syndrome X, as defined in this study, occurs
predominantly in postmenopausal women, Patients usually have
chest pain typical for angina, but conventional antianginal treat-
ment is not often successful. Myocardial perfusion abnormalities
occur in a small proportion of patients. Long-term survival is not
adversely affected, and deterioration of cardiac function rarely

OCCUrs,
(J Am Coll Cardiol 1995;25:807-14)
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Patient-oriented composite outcome

CFR  IMR HR (95% ClI) p value
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B or myocardial infarction
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Stratified Medical
Therapy Using Invasive
Coronary Function
Testing in Angina: The
CorMicA Trial

JACC =

Invasive coronary
angiography

Pressure wire

assessment - : ==
(adenosine) f rmos
Normal Invasive Physiology Coronary Microvascular Dysfunction Normal invasive physiology
(FFR 0.84, CFR 5.3, IMR 9) (FFR 0.95, CFR 1.3, IMR 33) (FFR 0.87, CFR 3.2, IMR 16)
{1
Vasoreactivity

(acetylcholine)

Vasospasm with ACh Endothelial dysfunction without No significant response to vasoreactivity
(resolves with nitrate) vasospasm to ACh testing
& & O
Vasospastic Angina Microvascular Angina Non-Cardiac Chest Pain
Di is & + Smoking cessation » Betablocker (e.g. Nebivolol) + Stop antianginal Rx
Mellilg;g?rllsen t « Calcium channel blocker « Lifestyle changes & weight loss « Discharge from cardiology
« Long-acting Nitrate (Cardiac rehab, smoking cessation) « Consider non-cardiac investigation

« Lifestyle changes » Consider ACEi & Statin
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Guidewire-based CFR. and/or microcirculatory
resistance measurements should be consid-
ered in patients with persistent symptoms, but
coronary arteries that are either angiographi-
cally normal or have moderate stenoses with
preserved iwFRJFFR, Y2413

Intracoronary acetylcholine with ECG moni-
toring may be considered during angiocgraphy.
if coronary arteries are either angiographically
normal or have moderate stenoses with pre-
served iwFR/FFR, to assess microvascular
mmmm“““"m

European
Heart Journal




MICROVASCULAR DYSFUNCTION

= Up to 50% of patients with Angina have ne obstructive coronary artery disease at angio’

= Up to 30% of patients continue to have angina after successful PCI2

= Microvascular dysfunction predicts adverse events
Microvascular obstrudtion (MYO)

i

a _ Distal coronary embolization
o . Smooth muscle cell dysfunction

Obstructive coronary artery disease S P S

Reperfusion injury
Microvascular sposm

Endothelial dysfunction
“No reflow™

1. FPosel ME, Poforsen ED, Doi D of al. Low diogneesic yicld of clective coronary angiography. B Engl | Sod 2010;362:885-35.
2. Arnaold 5¥, lang J5, Tong F, Groham &, Cobon DU, Sportus JA. Prodiction of rosidunl ongina afor ¥ indnr fen. Eur Hoort | Gwal Taro Clhin Owtcomon. 2015;1:23-
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IMR/CFR WITH COROVENTIS COROFLOW‘ CoroVentis



METHODS FOR ASSESSING CORONARY CIRCULATION

IMR = Resistance (au) } Micro-circulation only

A

|' _ |
FFR/RFR > AT
L

Epicardial disease only . -

. .

I
\ Y | o J
CFR = Flow at rest vs Flow at Hyperemia (qu% Affected by epicardial AND

micro-circulatory disease C 9 i.'
inn i i O rg:ng .g!:!.;: |-'In§



PRESSUREWIRE FLOW MEASUREMENT

= Abbott’s Pressure Wire® X contains three sensors: one pressure and two temperature (proximal and distal)

* The temperature sensors can be used to measure flow via thermo-dilution

PressureWire® X

\ Pressure & Temperature sensors
:_______H—

IMR Guide ROT Now 2018 Caootion: Always refer to CoroFlaw IFU for sofety ond handling instrections

CoroVentis

Turning ideas inta reahty,




FLOW BY BOLUS THERMODILUTION

* Coronary blood flow is estimated inversely proportional to the time it takes for an injected bolus of room

temperature saline to travel down the coronary artery

* By measuring the proximal and distal temperatures of the PressureWire the CoroFlow system can detect a bolus

injection travelling down the artery and calculate the transit mean time: Tmn

. 1 Transit mean time
Flow = - :
Transit mean time ‘_1_1
 cni
FW Proximal temp
Start e W Distal temp
Stop

»
Coronary Thermodilution to Assess Flow Reserve, Validation in Humans, Mico K. Pijls, Circulation. 2002;105:2482-2486 C 0 rooe n |.| s

Guide RO1 Nov 2018 Coution- Always refer to CoroFlow IFU for safety and hondling instructions Turning ideas inta reality




DERIVATION OF IMR

IMR — APressure _ Pd-Pv Pd x Tmn
Flow 1/Tmn )
{Index of microcirculatory resistance) (at max hyperemia)

i

'

Pv =0

Venous pressure
assumed close to zero

T

T

Fressure gradient across myocardium: A Pressure

Movel index for invasively assessing the coronary microdirculation. Fearon et al. Circulafion. 2003;107-3129-3132
IME Guide ROT Hov 2018 Cantion: Always refer to CoraFlow IFU for sofety and handling instructions

Index of Microcirculatory Resistance
Resistance at max hyperemia

IMR=Pd x Tmn

Normal value <25

Resistive Reserve Ratio
Resistance change from Rest to Hyperemia

IMR_Rest
IMR_Hyp

RRR =

Coroventis

Turning ideas into reality



DERIVATION OF CFR

Coronary Flow Reserve

CFR __ Hyperemic flow _ 1/Tmn_Hyp _ Tmn_Rest Flow change from rest to hyperemia
- Resting Fl ~ 1/Tmn Rest  Tmn H
(Coronary Flow Reserve) ssting How / - — 7P CFR = Tmn_Rest

Tmn_Hyp

Normal value: >2

—

Flow at hyperemia & rest

[ ]
Coronary Thermodilution to Assess Flow Reserve, Validation in Humans, Mico HLI. Pijls, Circulation. 2002;105:2482-2486 C 0 rooe n tl s

Guide RO1 Nov 2018 Caufion: Always refer to CoroFlow IFU for safety and handling instructions Turning ideas inta reality




PRESSUREWIRE™ X GUIDEWIRE

Helps to diagnose the severity and nature of coronary artery disease.

RFR

<0.80 <0.89 2.0




CONCLUSIONES

tonteria : .
* Podemos orientar tratamiento

* Ya sabemos que no es esto  Podemos identificar pacientes alto

riesgo
* Procedimiento sencillo




» Coronarias epicardicas sin lesiones significativas

Dr. Valencia



