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Srovnani IVUS vs. FFR indikace k PCI
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FFR: fractional flow reserve; IVUS: intravascular ultrasound; MLA: minimum lumen area:
PCl: percutaneous coronary intervention

de la Torre Hernandez Eurointervention 2013;9:824-830




Srovnani IVUS vs. FFR indikace k PCI

de la Torre Hernandez Eurointervention 2013;9:824-830



IVUS vedena implantace BMS
2 193 pacientu

TVR: p <0,001 MACE: p = 0,044

Parise H. Am J Cardiol 2011:107:374-382




IVUS vedena implantace DES
19 619 pacientu

IVUS vedeni implantaci DES snizuje:
-Umrti (HR 0.59, p<0.001)

-IST (HR 0.58, p<0.0001)

-MACE (HR 0.87, p=0.008)
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HR: 0.67 [95% CI: 0.53, 0.84]
P < 0.001

Angiographic Guidance

6
Time in Months

Witzenbichler B. Circulation. 2014:129:463-470

ADAPT-DES
8 575 pacientu

Myocardial infarction (%)

HR: 0.67 [95% CI: 0.51, 0.87]
P =0.002
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Realné vyuziti IVUS v kombinaci s OCT
a FFR



Studie LITRO study: indikace
revaskularizace u sten6z kmene na
zaklade IVUS vysetreni

De la Torre Hernandez. JACC 2011:58:351-358




Kang SJ. Am J Cardiol 2011
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Cilove hodnoty pro MSA pri PCI
kmene

Kang SJ.. Circ Cardiovasc Interv 2011;4:562-569




60 MHz IVUS

Axial resolution 40 ym
Lateral resolution 90 um

Tissue penetration 2,5 mm




IVUS-VH
Slozeni platu v “edge oblastech”

Ann SH Heart and Vessel 2014; Jan ahead of print




IVUS —VH guided intervence

(absolute values as indicated+SD)

(IVUS-guidance)

(IVUS-guidance) (IVUS-documentary)

Mean stent CSA, mm?

Average reference lumen CSA, mm?

Minimal stent CSA, mm?

Further intervention

(n=29)

7.56+1.71
8.11+2.94
6.46+1.99

No further intervention

(n=25)

7.40+2.27
8.01+3.00
6.21+1.51

(n=54)

7.52+1.94
8.16+3.04
6.42+1.59

(n=46)

7.02+2.44
8.06+2.02
5.71+1.79

Stent under-expansion index 0.80+0.16 0.77+0.19 0.79+0.20 0.6/%0.33
Minimal stent diameter, mm 2.54+0.45 2.47+ 0.41 2.48+0.43 2.31+0.40
Maximal stent diameter, mm 3.77+0.43 3.69+0.40 3.76+0.46 3.54+0.57

Proximal stent edge
Fibrous tissue, % 61 +11 58 +13 57+11 52+14
Fibro-fatty tissue, % 2147 1647 1846 816
Necrotic core, % 9+7 16+8* 1548 27+11
Dense calcium, % 9+6 10+6 106 1349 NS

Enggg Qgrggn, % 3&10 36+9 35+13 48+11

Minimal lumen area, mm? 6.33+2.03 6.21+2.73 6.26+2.98 6.0111ﬁ6 NS

Distal stent edge
Fibrous tissue, % 60+16 62+13 + 49+21 <0.05
Fibro-fatty tissue, % 13+10 1049 + 65 <0.05
Dlecrotic care 9% 1449 17+10 23+11 <0.05
Dense calcium, % 13+ 9 10+6 + 22+18 <0.05
Plague burden, % 31+11 3449 42412 <0.05
Minimal lumen area, mm? 6.17+2.43 6.01+3.34 6.06+3.23 B.63l.95 <000

* P value for the 29 patients in Group 1 with further intervention versus the 25 pts without further intervention in Group 1=NS ; *P value for Group 1 total
versus Group 2.

Sarno G. Eurointervention 2011;6:977-984




Rizikove skore platu na zakladé IVUS-VH
analyzy
“Liverpool score”

Discrimination of plaque type using the LAPS in 155 plaques
(105 Liverpool+50 Thoraxcenter)

Sensitivity: 0.75 (95% Cl: 0.64-0.83)
Specificity: 0.91 (95% Cl: 0.82-0.97)

I L APS-ACS [ LAPS-Stable *Discrimination point

Figure 6. LAPS data for AC plaques (red) and SC plaques (green).

LAPS= —2.149+(0.68 X NC/DC)+(3.39 if MLA <4)+(5.1 if Rl in MLA >1.05)+(3.7 if TCFA present)

Murray S. Eurointervention 2014 ; ahead of print




Limitace IVUS-VH




3D analyza platu v 5 mm segmentech “chunks”

Steps to dividing vessel wall into 5mm chunks.
1.0ODbtain interval spacing of slices from DICOM file.
2.Number of slices for each chunk = 5mm / spacing.

3.Start from first slice and divide the whole vessel into 5mm chunks until
reaching the last slice.

4.Exclude slices intersecting branches from each chunk.




Pozdni malapozice ve stentu po
predilataci |éze DEB




Endothelial shear stress (ESS)

Chatzizisis, JACC 2007;49:2379-2393, Kern MJ, JACC 2010;55:173-185




Near infrared spectroscopy —NIRS




Napéti v platu

Schaar J. Herz 2005;30:125-33 Akyildiz A BioMedical Engineering
OnLine 2011, 10:25




Liang Y Phys. Med. Biol. 54 (2009) 5625-5641




Intravascular ultrasound-guided
photoacoustic imaging
IVPA

Rozliseni fibrozni, lipidové a kalcifikované tkané. Pri amplifikaci lze zobrazit i
makrofagy

Jansen K. Ultrasound in Med. & Biol., 2014, Wang B. Ultrasound Med Biol. 2012; 38:2098-2103
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Indikace rutinniho IVUS v roce 2014
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Postaveni IVUS v katlabu 2011



Postaveni IVUS v katlabu 2011

Hodnoceni hemodynamickeé vyznamnosti
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Fisher JJ. Am J Cardiol 2002:90:210-215 Chamuleau. Am J Cardiol 2002;89:377-380
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IVUS a hemodynamicka vyznamnost

Author Description Methods No of patients Result
Briguori Stenoses 40-70% IVUSvs. FFR 43 FFR < 0,75 correlateswith :
- MLD <1,8mm
- PB > 70%
- léze > 10 mm
Abizaid Stensoses > 50% IVUSvs. CFR 73 CFR 22 correlates with:
- MLD =22 mm
Nishioka Consecutive IVUS IVUSvs. SPECT 79 Positive SP orrelates with:
investigations ) @
- PB > 73%
- LAS>59%
Takagi Consecutive | VUS IVUSvs. FFR 42 FFR <0,75 correlates with:
Investigations : MLA < 3 mm?2
- LAS> 60%
PROSPECT ACS patients IVUSaMACE 700 MLA 4 mm2)s predictor of MACE
er with PB >70% a

TCFA




Ben Dor: FFR vs. MLA

Ben Dor Eurointervention 2011:;7:225-233




© Park SJ, Asan Medical Center




MLA vs. SPECT

Ahn JM. JACC Cardiovasc Interv 2011:4:665-671




© Park SJ, Asan Medical Center




Nova doporuceni

FFR < 0,8%:

— MLA 2,4 mm? pro tepny 2,5-3,0 mm
— MLA 2,7 mm? pro tepny 3,0-3,5 mm
— MLA 3,6 mm? pro tepny > 3,5 mm
FFR <0,8%:

— MLA 2,4 mm?
SPECTS

— MLA 2,1 mm?

FFR < 0,8* pro kmen ACS:

— MLA 4,5 mm?

1/ BenDor Eurointervention 2001, 2/ Kang Circulation: Cardiovascular Interventions 2011; 4: 65-
71, 3/ Ahn JM JACC Cardiovasc Interv 2011;4:665-671, 4/ Park SJ, Asan Medical Center




Nova doporuceni

e FFR <0,8%:
— MLA 2,4 mm? pro tepny 2,5-3 mm
— MLA 2,7 mm? pro tepny 3,0-3,5 mm

— MLA 3,6 mm? pro tepny > 3,5 mm
MLA je v prukazu hemodynamicke

vyznamnosti prakticky nepouzitelné

— MLA 2,1 mm?
 FFR <0,8% pro kmen ACS:
— MLA 4,5 mm?

1/ BenDor Eurointervention 2001, 2/ Kang Circulation: Cardiovascular Interventions 2011; 4: 65-
71, 3/ Ahn JM JACC Cardiovasc Interv 2011;4:665-671, 4/ Park SJ, Asan Medical Center
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Postaveni IVUS v katlabu 2011

Hodnoceni bifurkacnich lézi



Lokalizace platu v oblasti bifurkaci



Vyskyt platu v kariné u ruznych typu
bifurkaci

Medina A. Rev Esp Cardiol 2011;64:43-50




PCI u bifurkacnich lézi

« Klasické paradigma zhorseni prutoku v SB po
stentingu MB:

— komprese platu v ostiu postranni vetvé pri implantaci stentu
do hlavni vétve, pficemz vétsi riziko tohoto fenoménu je u
diftzniho postizeni ostia SB

— presun platu z MB do SB pri dilataci v hlavni vétvi (fenomen
snéznéeho pluhu)

— prekryti ostia SB stentem implantovanym v MB




Typy lokalizace platu u bifurkaci

Vztah lokalizace platu a zhorSeni pritoku v SB po
stentingu v MB

Medina A. Rev Esp Cardiol 2011;64:43-50




Typ kariny a riziko jejiho presunu do SB

Medina A. Rev Esp Cardiol 2011;64:43-50




Kang SJ. Am J Cardiol 2011

© Park SJ, Asan Medical Center
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Hodnoceni ostia RIA / RCX pri pullbacku z
druhé vetve

PB=40% | PB=70% | PB=40% | PB=70%

Sensitivity Specificity

Oviedo C. Am J Cardiol 2010;105:948-954



Hodnoceni ostia RCX
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Postaveni IVUS v katlabu 2011

Wall shear stress



Wall / endothelial shear stress

Chatzizisis, JACC 2007;49:2379-2393, Kern MJ, JACC 2010;55:173-185




Rychlé proudéni —
vysoky shear stress

Pomalé proudéni - nizky shear
stress — nanosy usazenin

—




Dusledky nizkého ESS na molekularni
urovni

Chatzizisis, JACC 2007;49:2379-2393




Chatzizisis, JACC 2007;49:2379-2393




R.Downe, A. Wahle, Kovarnik T, M. Sonka. The University of lowa







Virtualni endoskopie




Postaveni IVUS v katlabu 2011

IVUS vedeni intervenci



IVUS vs. angio vedena implantace stentu

. AVID, (Circulation 1996;94:1538A ) 5 RESIST (JACC 1998:32:320-8)
—  OTVR (8,4%vs. 12,4% )

. CRUISE (Circulation 2000;102:523)
_  OTVR(8,5% vs. 15,3%) . OPTICUS (Circulation 2000;104:1343)

— restendza 22,5% vs. 28,8%

—  restendza 24,5% vs. 22,8%
. Choi (Am Heart J 2001;142:112)

—  TVR 11% vs. 19%, MACE 12% vs. 19%
. MUSIC (Eur Heart J 1998;19:1214) . PRESTO ( Am Heart J 2004;148:501 )

—  restenéza 7%, TVR 4% - TVR13,8% IVUS, 12,2% angio, ns

. TULIP (Circulation 2003;107: 62)

— I restendza (23% vs. 46%)

. Colombo (JACC 2001;38:1427-33)

- U restendza (25% vs 39%)

. Blasiny (cath Cardiovasc Diagn 1998;44:380)
— U resten6za (20,9% vs. 29,9%)

o Roy (Eur Heart J 2008;29:1851)

— ¥ in stent trombdza (0,5% vs 1,4%/ mésic, 0,7% vs.
2,0% / rok)

—  J TLR/30dn0 (2,3% vs. 4,4%)
— & dmrti /mésic (1,7% vs 3,3%)

vvvvvv

= |VUS vedeny stenting dlouhych 1ézi sniZzuje i pfes vétSi po€et stentd a implantaci
delSich stenta restendzu, TVR i MACE

= [VUS vedeny stenting snizuje vyskyt IST




IVUS vedeni implantace stentu a IST

Roy R. Eur Heart J 2008;29:1851-1857




Angio (873 pac.) vs. IVUS (631) guided PClI s
Implantaci SES

Claessen BE. JACC Cardiovasc Interv 2011:4:974-978




Meta analyza angio vs. IVUS guided
PCI

[VUS gquiding:

- | 6-mésiéni angiograficka
restendza

-} 12-mésiéni revaskularizace
a MACE

- zadny efekt na mortalitu a Ml

Parise H. Am J Cardiol 2011;107:374-382




Angio (3744 pac.) vs. IVUS (4627 pac) guiding v
readlném svété — 1998-2006, FU 3 roky

3 leté preziti v celé skupiné
— 93,6% vs. 96,4%, p<0,001
o 3leté preziti u DES
— IVUS je spojen s lepSim prezitim HR 0,46, p<0,001
o 3 lete preziti u BMS
— Bez rozdilu
* PricCina snizené mortality v IVUS skupiné neni jasna:
— Vyskyt IM, TVR a IST byl stejny v obou skupinach

Hur SH. Catheter Cardiovasc Interv. 2011; ahead of print




IVUS prediktory nedostatecné ST
resoluce u STEMI

Nakata T. Circ J 2011;ahead of print




Rutinni IVUS vedeni intervenci u STEMI

Maluenda G. Catheter cardiovasc Interv. 2010;75:86-92




Postaveni IVUS v katlabu 2011

Nejasné angiografické nalezy



Pozdni malapozice ve stentu po
predilataci |éze DEB

Kovarnik T, Mintz GS, Sonka M. European Heart J 2011;32:1432




Pozdni malapozice ve stentu po
predilataci |éze DEB

Kovarnik T, Mintz GS, Sonka M. European Heart J 2011;32:1432
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Pozdni malapozice ve stentu po
predilataci |éze DEB




Pozdni aneurysma ve stentu s trombem




06/30/2011 - 10:39:46 0816 61302011 kBRI

10 MM
0643042011 10:39:30 0656

10 MM
UDFIUfEUL L TW3Y:UT U3k s

10 MM

10 MM
0643042011 10:38:52 0276

10:39:19 0549




Pozdni aneurysma ve stentu s
trombem - |écCba

Po 16 hodinach Integrilinu Po implantaci Stentgraftu + BMS
proximalné




Projasnéni RIA pod stentem
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Postaveni IVUS v katlabu 2011

Hodnoceni hemodynamické vyznamnosti

Hodnoceni bifurkacénich lézi

Wall shear stress
IVUS vedeni intervenci

Nejasneé angiografické nalezy



A4

Zaver

* V hodnoceni hemodynamickeé vyznansot stenduy byla
role IVUS vyznamne zpochybnena




Je vhodnégjsi zohlednit v méreni
vyznamnosti i delku leze ?

Takayama. Cathet Cardiovasc Interv 2001;53:48-55
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Rizikovost |1éze podle slozeni platu

>Slozeni platu:

>Kalcifikace

>Fibro-lipidova tkan













Korelace mezi FFR a angiografickym
hodnocenim stendzy

Fisher JJ, Am J Cardiol 2002:90:210-215 Chamuleau. Am J Cardiol 2002;89:377-380




Wall / endothelial shear stress

Chatzizisis, JACC 2007;49:2379-2393, Kern MJ, JACC
2010;55:173-185







