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Past

1958 — Sones, 1%t selective coronary angiography

R

Judking Laft short T

PO NP N

1967 — Judkins, preformed catheters

) ~

Melwin P Judkins 19%2

Sones inadvertently does the first Grintzig does the first Campeau describes First successful trial with drug-coated
selective coronary cineangiography successful non-operative contemporary radial artery balloon angioplasty reported by
at The Cleveland Clinic in Ohio coronary angioplasty in man coronary angiography Scheller and colleagues
Cournand and Richards describe Dotter and Judkins report a Palmaz and Schatz describe First successful mndomised 40 years of percutaneous
right heart catheterisation with percutaneous technigue for the first balloon-expandable trial with drug-eluting coronary intervention
haemodynamic assessment dilating peripheral arteries coronary stent stenits reported by Morice
using rigid catheters and colleagues
| 1929 1941 1956 1958 1964 1967 1977 1982 1986 1989 1996 2001
Forssmann does the Judkins and Amplatz describe the Puel and Sigwart implant First report of a randomised trial
first human cardiac use of preformed catheters for the first stent in human comparing drug-eluting stents
catheterisation on selective imubation of the coronary CORDNAry arteries with bioresorbable scaffolds
himself arteries
Richards, Forssmann, and Cournand share the Simpson introduces over-the-wire Dual antiplatelet therapy proven
Mobel Prize in Physiclogy or Medicine for technology, which allows superior to oral anticoagulation
discoveries concerning heart catheterisation independent manipulation of the as the antithrombotic therapy
and pathological changes in the circulatory systemn guide wire and balloon catheter of choice after stenting

1585

Byrne, RA. Lancet 2017; 390: 781-92
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1977 — Gruntzig, 1°t balloon angioplasty

1986 — 15t coronary stent

Sones inadvertently does the first Griintzig does the first Campeau describes First successful trial with drug-coated
selective coronary cineangiography successful non-operative contemporary radial artery balloon angioplasty reported by
at The Cleveland Clinic in Ohio coronary angioplasty in man coronary angiography Scheller and colleagues
Cournand and Richards describe Dotter and Judkins report a Palmaz and Schatz describe First successful mndomised 40 years of percutaneous
right heart catheterisation with percutaneous technigue for the first balloon-expandable trial with drug-eluting coronary intervention
haemodynamic assessment dilating peripheral arteries coronary stent stenits reported by Morice
using rigid catheters
["1920 1941 1956 1958 1964 1967 1977 1986 1989
Forssmann does the Judkins and Amplatz describe the Puel and Sigwart implant First report of a randomised trial
first human cardiac use of preformed catheters for the first stent in human comparing drug-eluting stents
catheterisation on selective imubation of the coronary CORDNAry arteries with bioresorbable scaffolds
himself arteries
Richards, Forssmann, and Cournand share the Simpson introduces over-the-wire Dual antiplatelet therapy proven
Mobel Prize in Physiclogy or Medicine for technology, which allows superior to oral anticoagulation
discoveries concerning heart catheterisation independent manipulation of the as the antithrombotic therapy
and pathological changes in the circulatory systemn guide wire and balloon catheter of choice after stenting

Byrne, RA. Lancet 2017; 390: 781-92
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2001- 15t Drug eluting stent 2014- 15t Bioresorbable stent (Absorb)

Sones inadvertently does the first Griintzig does the first Campeau describes First successful trial with drug-coated
selective coronary cineangiography successful non-operative contemporary radial artery balloon angioplasty reported by
at The Cleveland Clinic in Ohio coronary angioplasty in man coronary angiography Scheller and colleagues
Cournand and Richards describe Dotter and Judkins report a Palmaz and Schatz describe First successful mndomised 40 years of percutaneous
right heart catheterisation with percutaneous technigue for the first balloon-expandable trial with drug-eluting coronary intervention
haemodynamic assessment dilating peripheral arteries coronary stent stenits reported by Morice
using rigid catheters
["1920 1041 1056 1958 1964 1967 1977 1982 1986 1989
Forssmann does the Judkins and Amplatz describe the Puel and Sigwart implant First report of a randomised trial
first human cardiac use of preformed catheters for the first stent in human comparing drug-eluting stents
catheterisation on selective imubation of the coronary CORDNAry arteries with bioresorbable scaffolds
himself arteries
Richards, Forssmann, and Cournand share the Simpson introduces over-the-wire Dual antiplatelet therapy proven
Mobel Prize in Physiclogy or Medicine for technology, which allows superior to oral anticoagulation
discoveries concerning heart catheterisation independent manipulation of the as the antithrombotic therapy
and pathological changes in the circulatory systemn guide wire and balloon catheter of choice after stenting
Byrne, RA. Lancet 2017; 390: 781-92
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20 anos de Angioplastias Corondarias
no Hospital de Santa Cruz

(1984-2004)

Contribuicdo para 3 Histaria do Cardiologia de Intervengao em Portugal

NH 14305 (31.5.84)

~ s 8 Eaiaoh da Usis
Cordiovescular (UNICARV) do Hospitol de Santa Cruz
Dezombro de 2004

(8.10.84)

Examplo da Angioplastia do 1° doente

1984- 12 stent in Portugal

Actual Equipa da UNICARV

25

2004- 20 anos angioplastia em Portugal

Byrne, RA. Lancet 2017; 390: 781-92



Present

I. SR ) Biodegradable polymer-coated stent I'._' i _
Manufacturer Abbott/Boston  Medtronic  Biotronic Terumo Translumina Boston Biosensors B. Braun Biosensors
Name Xience/Promus  Resolute Orsiro Ultimaster Yukon Synergy BioMatrix Coroflex BioFreedom ABSORB
Choice PC ISAR
Material anddrug Colr/PtCr-EES  CoNi-ZES CoCr-5ES CoCr-sES 316L-5ES PrCr-EES 316L-BES 316L-5ES/ 316L-BES FLLA-EES
f e —
i
Strut thickness H!lpm 91pm 60 pm 80pm !?pm 74 pm
Coating Circumferential Abluminal Circumferential

Figure 3: Overview of principal characteristics of selected drug-eluting stents and scaffolds

Devices shown have Conformité Européene-mark approval for use and published trial data from large-scale randomised clinical trials (>1500 enrolled patients) with follow-up of at least 2 years.
Colr=cobalt chromium. PtCR=platinum chromium. EES=everolimus-eluting stent. CoNi=cobalt nickel. ZES=zotarolimus-eluting stent. SES=sirclimus-eluting stent. 316L=marine-grade stainless steel.

BES=biolimus A9-eluting stent. PLLA=poly-L-lactic acid

Byrne, RA. Lancet 2017; 390: 781-92



Strut thickness and endothelialisation - OCT
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FOCUS ISSUE: TRANSCATHETER CARDIOVASCULAR THERAPEUTICS

Role of Endothelial Shear Stress
in Stent Restenosis and Thrombosis

Pathophysiologic Mechanisms and Implications for Clinical Translation

Konstantinos C. Koskinas, MD, MSc,*t Yiannis S. Chatzizisis, MD, PHD,*t
Antonios P. Antoniadis, MD, PHD,*t George D. Giannoglou, MD, PHD*

Thessaloniki, Greece; and Boston, Massachusetts

Non-streamlined struts

1 0.5 0 05 1 1.5 2

Procoagulant /
High ESS Prothrombotic state vWF
Fibrinogen
Pleelet activation ADP, TXA2 Prothrombin
e T e
e - - - - oS, - —
< > ---g = L
AN e [
latelet _ ><
.:Aggreganon ?‘\
S\LOWESS/ .mo IPGI2 JtPA

\‘i‘~~--
B
Blood flow Anticoagulant /
Physiologic ESS Antithrombotic state .
Quiescent platelets == Prothrombin
L= "'"""~s -
R S T S Inhibition
_____ P e X Seeeal
” A o

A Physlologic Ess” INO tPGI2 TtPA
>

3"""".'.'5:*.-}.*1 o s
;" 0 .-'
e ff

-
St

A
s

Koskinas KC, et al. JACC 2012; 59 (15): 1337-1349
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Past & Present

Angioplasty balloon Scoring balloon Cutting balloon Drug-eluting balloon

(before and after inflation) (helical nitinol) (angiotomes)
Byrne, RA. Lancet 2017; 390: 781-92
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Many toys...what about indications for PCI?

@ ESC Eaecomms et e D M5 ESC/EACTS GUIDELINES

European Society  doi10.1093/eurheartj/chy394
of Cardiology

2018 ESC/EACTS Guidelines on myocardial
revascularization

The Task Force on myocardial revascularization of the European
Society of Cardiology (ESC) and European Association for
Cardio-Thoracic Surgery (EACTS)

Developed with the special contribution of the European
Association for Percutaneous Cardiovascular Interventions (EAPCI)



@ ESC Eaecomms et e D M5 ESC/EACTS GUIDELINES

European Society  doi10.1093/eurheartj/chy394
of Cardiology

2018 ESC/EACTS Guidelines on myocardial
revascularization

The Task Force on myocardial revascularization of the European
Society of Cardiology (ESC) and European Association for
Cardio-Thoracic Surgery (EACTS)

Developed with the special contribution of the European
Association for Percutaneous Cardiovascular Interventions (EAPCI)

Indications for revascularization in patients with stable angina or silent ischaemia

Extent of CAD (anatomical andfor functional)

For Left main disease with stenosis >50%.° %71

rognosis
R Proximal LAD stenosis >50%.° 82687072

Two- or three-vessel disease with stenosis =50% with impaired LV function (LVEF <35%) 816268707383

Large area of ischaemia detected by functional testing (>10% LV) or abnormal invasive RS

Single remaining patent coronary artery with stenosis >50%.°

@ESC 2018







@ E SC European Heart Journal [2019) 40, 87-165

European Society do:10.1093/eurheartj/ehy394
of Cardiology

ESC/EACTS GUIDELINES

2018 ESC/EACTS Guidelines on myocardial
revascularization

The Task Force on myocardial revascularization of the European
Society of Cardiology (ESC) and European Association for
Cardio-Thoracic Surgery (EACTS)

Developed with the special contribution of the European
Association for Percutaneous Cardiovascular Interventions (EAPCI)

Right coronary

Distal right

PCl

Left coronary artery

Circumflex
artery coronary artery
Left anterior
descending
coronary
artery

coronary
artery

CABG

Left internal thoracic
artery to left anterior
descending

Right internal thoracic
artery or radial artery

Sequential anastomosis
to obtuse marginal
1and 3

FAVOURS PCI

Clinical characteristics

Presence of severe co-morbidity (not adequately reflected
by scores)

Advanced age/frailty/reduced life expectancy

Restricted mobility and conditions that affect the
rehabilitation process

FAVOURS CABG

Clinical characteristics
Diabetes

Reduced LV function (EF <35%)
Contraindication to DAPT

Recurrent diffuse in-stent restenosis

©ESC 2018



What about
left main?

Left main disease with low SYNTAX score (0 -22).5%121.122124.145-148

Left main disease with intermediate SYNTAX score (23 - 32).% 1+ 1413819571

Left main disease with high SYNTAX score (>33)° ©-121122124.146-148
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LABORATORIO DE HEMODINAMICA 2[.
- E INTERVENGAO CORONARIA T

CENTRO HOSPITALAR DE SETUBAL, E.P.E. 20 CAS|

Angioplastia de Bifurcacdes Afonso Félix de Oliveira — Hospital de Santa Cruz
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Radial Femoral

Radial artery\! / r': -ﬂﬁ Catheter

Radial artery

Present...!




But stents can have restenosis and thrombosis...

Yes, but much less than before!



Stent limitations

Restenosis
Neointima hiperplasia
<5% with 2MG DES

Restenosis

Thrombosis

Severe complication
Rare (<1%) with 2"dG DES

Thrombus
formation




BIO-RESORT Trial

n=3514 pts

n=1506 pts with small vessel

Sirolimus vs Everolimus vs Zotarolimus

Resaarch

JAMA Cardiology | Original Investigation

Outcomes in Patients Treated With Thin-Strut,

Very Thin-Strut, or Ultrathin-Strut Drug-Eluting Stents

in Small Coronary Vessels

A Prespecified Analysis of the Randomized BIO-RESORT Trial

Rosaly A_Buiten, MD: Eline H. Ploumen, MD- Paoéo Zocca, MD; Carine J. M. Doggon, PhD; Liefke C van der Heijden, MD, PhD;

JAMA

The Journal of the American Medical Association

Higradablepelymes costed stent Marfies M. Kok, MD, PhD; Peter W. Danse, MD, PhD: Carl E. Schotborgh, MD; Martijn Scholte, MD;
PaL % N e e s T i Frits H. A_F. da Man, MD, PhD: Gerard C. M. Linssen, MD, PhD. Clamens von Birgelan, MD, PhD
Name Xiene/Proms Beackite s Litirmaster Yirkon Syneigy Bictatrix Conoflex ol reedom: ABSCRE
Choloe FT 1548
Material anddrug  CoCHPICHEES  COMIZES  Co(rSES  CoCrsEs UELSES B 36LBES ':ﬂsl..ﬂl 316L BES.
=~ ..ﬁ... .d.
Table 2. Clinical Event Rates During 3 Years of Follow-up
sueur thickness 1pm | Gopm  Bopm 120pm | Gspm i2m _ Na. (%) HR (95% CI) PValue HR (95% C1) PValue
) = - - Rank Rank
Costing I i | A | e | Follow-up SES(n=525) EES(n=496) 7ZES(n=485) SESwsZES AR Erswzes ERS ks
Until 1-y follow-up
Cardiac death 4(08) 5(L0) 6(12) 0.62 (0.17-2.18) 45 081(0.25-2.67) .73
i L Target vesssl Ml 13 (2 51 110 2) 140 9) 0.86 (0.40-1. 32) &8 077(035-1.69) 51
@ Target lesion revascularization TLR 6(12) 6(13) su_n 0.69 :cm 1 99) 45 073(0.52-2.10) 56
12- TLE 21(4.0) 21(43) 24(5.0) 0.81(045145) .47  085(0.74153) 59
7 Log-rank P= 009, HR 0.40 (95% Cl, 0.20-0.81) Definite u£1 2(0.4) 3(06) 4(0.8) 0.46 (0.09-2.52) 36 073(0.16-1.27) 68
- —ILog-rank P= 31, HR 0.74 (95% Cl, 0.41-1.34) Definite ST 2(0.4) 2(0.4) 2(0.4) 0.92(0.13655) .94 098(0.14653) 98
= Unil 2-y follow-up
-% > Cardiac death 7013 9(18) 10(21)  0.65(025-170) a7 0.88(0.36-2.17) 78
- & 81 Target vessal M| 142.7) 12(27) 18 (4.0) 0.68 (0.34-1.35) Y] 067(0.33-1.35) 26
'El 8 TR a7 12(25) 21(a8) 0.9 (0.18-0.85) o 056(0.27-1.13) 10
2N TLF 27(5.2) 32 (6.5) 42(8.7) 0.59(0.26-0.95) 0 074(0.47-1.17) 20
= Definite or 1(086) 6(12) 7(15) 0,40 (0.10-1.53) 16 0.84(0.28-2.50) .75
: e
o= probable ST
;. & Definite ST 2(D.4) 3(06) 5(11) 1.37 (0.07-1.90) 2 059(0.14-2.46) 46
'g E Unil 3—yfnliuw-up'
S o Cardiac death 12 (2.4) 12(25) 12 (2.5) 0.92 (0.43-2.06) 85 098 (0.44-2.18) 96
= Target vessal M| 17 33) 13(39) 20(4.2) 0.78 (0.41-1.50) 46 093(0.50-1.74) 81
TLR '1_1'"(5'1) 194/ m 25(5.3) 0.40 (0.20-0. E{j 003 074(0.41-138) 31
TLF 36(7.0) 46(9.5) 48(10.0) 0.68 (0.44-1.05) 08 083(062-1.39) .72
T T T T T ) Definite or 3(0.6) 7(15) 7(L5) 0.40(0.10-153) .16  098(0.24.2.79) 97
0 180 360 540 720 900 1080 piatabie 57
Dofinite ST 2(0.4) 4(D8) 5(L1) 0.37 (0.07-1.90) 2 078(0.21.282) 72

Time After Initial Procedure, d
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Present...
more than balloons & stents
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www.medscape.com
NEJM 2019

TAVR Low-Risk Studies Get Standing Ovation at ACC

“ ORIGINAL ARTICLE ”

Transcatheter Aortic-Valve Replacement with a
Balloon-Expandable Valve in Low-Risk Patients
M.]. Mack, M.B, Leon, V.H, Thourani, R. Makkar, 5.K. Kodali, M. Russo,

S.R. Kapadia, 5.C. Malaisrie, D_J. Cohen, P. Pibaret, |. Leipsic, RT. Hahn
P. Blanke, M.R. Williams, J.M. McCabe, D.L. Brown, V. Babaliares, 5. Goldman,

20 — Hazard ratio, 0.54 (95% Cl, 0.37-0.79)
W.Y. Szeto, P. Genereux, A. Pershad, S.). Pocock, M.C. Alu, J.G. Webb,
P= 0.001 b}‘ |Og-ra nk test and C.R. Smith, for the PARTNER 3 Investigators®
= Surgery
5 15 15.1
g .2
% E 93 Tic HEW ENGLAND JOURNAL of MEDICINE
E=510-
o
£ a . “ ORIGINAL ARTICLE ”
m 9
w O
8< 5 TAVR
2 Transcatheter Aortic-Valve Replacement with
42 - - : :
a Self-Expanding Valve in Low-Risk Patients
0 T T T | Jeffray J. Popma, M.D., G. Michael Deeb, M.D., Steven J. Yakubov, M.D.,
Mubashir Mumtaz, M.D,, Hemal Gada, M.D, Daniel C'Hair, M.D., Tarwir Bajwa, M.D.,
0 3 6 9 12 John €. Heiser, M.D., William Marhi, DO, Neal §. Kleiman, M.D,, Judah Askew, M.D.,
Months since Procedure Paul Sorajja, M.D., |Joshua Rovin, M.D,, Stanley ). Chetcuti, M.D.
David H.Adams, M.D., Paul S. Teirstein, M.D., Gearge L. Zom 11l, M.D.,
John K. Forrest, M.D,, Didier Tchétché, M.D., Jon Rasar, M.D,, Antony Walton, M.D,,
Nicolo Piazza, M.D,, Ph.D., Basel Ramlawi, M.D., Newell Robinson, M.D.,
George Petrossian, M.D., Thomas G. Gleason, M.D., Jae K. Oh, M.D.
Michael ]. Boulware, Ph.0., Hongyan Qiac, Ph.D., Andrew 5. Mugglin, Ph.D.,
and Michael ). Reardon, M.D., for the Evolut Low Risk Trial Investigators*
Ascending aorta
BRIEF

vl TAVR called 'game changing’
In studies of low-risk patients

Left ventricle




[ o — ESCIEACTS GUIDELINES Favours Favours
Euronean Seciety c«::.‘mw:nmﬁ;m' TAVI SAVR

o Cardiciogy

Clinical characteristics
2017 ESC/EACTS Guidelines for the STS/EuroSCORE Il <4% +

(logistic EuroSCORE | <10%)*

STS/EuroSCORE Il =4%

The Task Force for the Management of Valvular Heart Disease of (logistic EuroSCORE | 210%)
the European Society of Cardiology (ESC) and the European
Association for Cardio-Thoracic Surgery (EACTS)

management of valvular heart disease

Presence of severe comorbidity
(not adequately reflected by scores)

Authors/Task Force Members: Helmut Baumgartner* (ESC Chairperson) Age <75 years +
(Germany), Volkmar Falk*' (EACTS Chairperson) (Germany), Jeroen J. Bax
(The Netherlands), Michele De Bonis' (ltaly), Christian Hamm (Germany), Age =75 years

Per Johan Holm (Sweden), Bernard lung ( France), Patrizio Lancellbotti (Belgium),

Emmanuel Lansac’ (France), Daniel Rodriguez Muoz (Spain), Raphael Rosenhek Previaus cardiac surgery
(Austria), Johan Sjogren' (Sweden), Pilar Tornos Mas (Spain), Alec Vahanian Frailr_f
(France), Thomas Walther' (Germany), Olaf Wendler' (UK), Stephan Windecker " i i
(Switzertand), Jose Luis Zamorano (Spain) Restricted mobility and conditions that may
Document Reviewers: Marco Roffi (CPG Review Coordinator) (Switzerland), Octavio AMiert' (EACTS affect the rehabilitation process after the +

Review Coordinator) (Italy), Stefan Agewall (Norway), Anders Ahlsson’ (Sweden), Emanude Barbato prDl:edure
(laty), Héctor Buano (Spain), j can-Philippe Collet (France), loan Mircea Coman (Romania), Martin Czemy

( y), Victora Delgad o (The wds), Donna {UK), Thierry Folliguet’ (France),

Suspicion of endocarditis +

Favourable access for transfemoral TAVI +
Ascending aorta Unfavourable access (any) for TAVI +

Sequelae of chest radiation +

Porcelain aorta +

Presence of intact coronary bypass grafts at

Aortic sinuses with risk when sternotomy is performed
coronary ostia

TAVI

Expected patient—prosthesis mismatch
Aortic valve annulus Severe chest deformation or scoliosis

Short distance between coronary ostia and

. aortic valve annulus
Left ventricle

Size of aortic valve annulus out of range for
TAVI

Aortic root morphology unfavourable for TAVI +

Valve morphology (bicuspid, degree
of calcification, calcification pattern) +
unfavourable for TAVI

Presence of thrombi in aorta or LY +

Cardiac conditions in addition to aortic stenosis that
require consideration for concomitant intervention

Severe CAD requiring revascularization by
CABG

Severe primary mitral valve disease, which
could be treated surgically

+

Severe tricuspid valve disease +

Aneurysm of the ascending aorta

®ESC 2017

Septal hypertrophy requiring myectomy s
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PUBLISHED BY ELSEVIER CENTRAL ILLUSTRATION Coronary Reaccess After TAVR

THE PRESENT AND FUTURE Factors Impacting Coronary Access Imaging Evaluation

)

L

Fluoroscopy

1. Sinotubular junction
2 dimensions

| 2. Sinus height

3. Leaflet length and
bulkiness

4. Sinus of Valsalva width
5. Coronary height

Coronary Angiography and @
Percutaneous Coronary Intervention
After Transcatheter Aortic Valve Replacement

Matias B. Yudi, MBBS,* Samin K. Sharma, MD,* Gilbert H.L. Tang, MD, MSc, MBA,” Annapoorna Kini, MD*

Device and Procedural

1. Commissural tab
orientation

2. Sealing skirt height
3. Valve implant depth

Yudi, M.B. et al. J Am Coll Cardiol. 2018;71(12):1360-78.

Summary of factors impacting coronary access and imaging evaluation after TAVR. MDCT = multidetector computed tomography; TAVR = transcatheter aortic valve
replacement.







Present...
more than balloons & stents

Should we keep scheduling patients for diagnostic cath?

Proportion of diagnostic cath vs intervention
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ARTIGOS DE REVISAO

Angio TC cardiaca: o fim da coronariograha
invasiva como modalidade diagnoéstica? [67]

Cardiologia

PEDRO DE ARAUJO GONCALVES, HUGO MARQUES

Hospital da Luz, Lisboa, Portugal

Rev Port Cardiol 2009; 28 (7-8): 825-84.2

Low probability of obstructive CAD

Routine coronary angiography before valvular/aortic surgery
Evaluation of possible CAD in Dilated CM and Hypertrophic CM
Low risk ACS?



Cardiac CT as 1st line if:
-pre-test probability <50%

European Heart joumal (2013) 34, 2949-3003
ELROPEAN doi:10.1093/eurheartjleht 296
SOCRETY OF

CARENOGY

ESC GU

IDELINES

2013 ESC guidelines on the management
of stable coronary artery disease

The Task Force on the management of stable coronary artery disease

of the European Society of Cardiology

-good candidate (exclude arrhythmias, contrast allergy, renal failure)

-experienced centers

Patients with suspected SCAD and
intermediate PTP of 15% - 85%

l

Consider:

* Patient criteria*/suitability for given test
* Availability

* Local expertise

Stress testing PTP 15-65%
| | for ischaemia |_; and .
LVEF 250%

PTP 66-85% or
LVEF <50% without ——>
typical angina

Exercise ECG if feasible - stress
imaging testing? preferred
(echo®, CMR¢, SPECT®, PET®)

if local expertise and
availability permit

Stress imaging® (echo®, CMR¢,
SPECT?®, PET®); ECG exercise
stress testing possible if
resources for stress imaging
not available

<

* |If suitable candidate®

.

rCor'onary CTA® in patients at low intermediate PTP (15% - 50%)

* If adequate technology and local expertise available

K

4 D
2nd Coronary

(imaging) CTAin
stress test| | suitable
(if not patient®
done (if not dong

f e
before) L before) )

ICA
(with FFR
when
necessary)

Unclear —

Ischaemia

No ischaemia

No stenosis

1 !

!

Determine patient
characteristics and
preferences®

Consider functional CAD
Investigate other causes

o -

Unclear B —

Diagnosis SCAD established

—> | further risk stratification

(see Fig. 3)

Ischaemia testing using stress
imaging if not done before'







Stenosis >70%  plaque/vessel wall

Noncalcified plaque

Positive remodelling

Low attenuation plaque
Lesion length

Diameter of the distal vessel

But Cardiac CT can (should!)
give information beyond
stenosis severity

20 1 MinMax: 86 M40
201 Area: 0.00 sq.cm
201 Mean/SD: 1038 154
2D 1 Pixel: 37

2D 2 MinMax: 372 /446
2D 2 Area: 0.00 sg.cm

2D 2 Mean/SD: 4122 191
2D 2 Pixel: 58




Machine Learning
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Circulation: Cardiovascular Imaging

ORIGINAL ARTICLE

Diagnostic Accuracy of a Machine-Learning
Approach to Coronary Computed Tomographic
Angiography-Based Fractional Flow Reserve
Result From the MACHINE Consortium

A 100

0.3

;

ML CT-FFR
3

0.204

g |
b oho 0.40 060 0.60 1.00

invasive FFR

CFD based CT-FFR
cormmmE

0.80

\
ML based CT-FFR G CFD based CT-FFR

f’v

‘ C

0. 97

CFD based CT-FFR

Cinc Cardbovasc

imaging. 2018,11:e007217.




Percent plaque volume

A Machine Learning Framework

Fibrous plaque volume

|dentify Individuals at Risk of Rar

Maximal lesion percent plaque volume

Progression of Coronary

Calcified plaque volume

At h I M Number of high risk plaque features
e rOSC e rOS I S Positive remodeling

Presence of any high risk plaque features

Necrotic core volume

. Low attenuation plaque

R e g I Sto PA RA D | G IVI Spotty calcification
Diameter stenosis >50%

Total vessel length

ASCYVD risk score

Age

N=2252 patients; 13 centers; 7 countries HDL cholesterol
Serial Changes in CCTA Current smoker

RAS inhibitor use
Diabetes melitus
Non smoker
Aspirin use

Hypertension

EMEditorial
Manager
ged In,

Smoking history
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Ascending aorta

Future...!

Aortic sinuses with
coronary ostia

Aortic valve annulus

Left ventricle

* More structural heart interventions

* Less diagnostic cath vs PCI

e Cardiac CT with machine learning




Protese aortica
(2005)

ETE(transitorio..!)

Mitraclip(2017)

CRT-D
(2013)

CABG (2012)




THE TIMES

THEYARE |
A-CHANGIN’!

Come gather ‘round people
Wherever you roam

And admit that the waters
Around you have grown

And accept it that soon

You'll be drenched to the bone.
If your time to you

Is worth savin’

Then you better start swimmin’
Or you’'ll sink like a stone

For the times they are a-changin




