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Vessel (Virfual) Quantitative Fractional
Flow Reserve VFFR, gFR, FFR angio

A

®» metoda vyuziva fyzikalni obor vypocetni
mechaniky tekutin (Computed fluid
dynamic - CFD)

® vyuziva matematické modely a
pocCitaCovou analyzu ke stimulaci pratoku
utin k modelovani pratoku tekutin
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Analyzy vyuzivaji Navier Stokes rovnice

Je vytvoren 3 D model tepny a zkoumana
tepna je nasegmentovana z CTCA nebo
SKG

Na zakladé dynamiky tekutin je vytvoren
idealni model proudeni tekutin , ten je
srovnavan se skutecnym a vypocitan tlak
v jednotlivych mistech koronarni tepny
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Tasre 2: Key advantages and limitations of all the angiography-derived FFR software.

Angiography-derived FFR

; Advantages Limitations
methodologies &
VFFR Fast FFR computation® Need for rotational coronary angiography
Incorporation of coronary microvascular information Generic boundary condition
: : . Single-vessel analysis
First methodology with a reasonable computation time . e Y
vFAI ! . . Assumption of static coronary flow across the
with a clinical potential
vessel
Instantaneous FFR computation Single vessel analysis
User-friendly interface Unsuitable for aorto-ostial lesion assessment
QFR Estimates flow from patient-specific data and TIMI ~ Need for nitroglycerin administration prior to
frame count angiography image acquisition
Extensively validated against FFR
Complete functional assessment of coronary tree
: Fast FFR computation : . .
FFRangio P . Unsuitable for aorto-ostial lesion assessment
Able to reconstruct coronary artery anatomy using
more than 2 angiographic projections
Simplified equation for FFR calculation Single validation study
FFRsim Flow distribution before and after bifurcation was  TIMI frame count used following administration
calculated of intracoronary adenosine
Instantaneous FFR computation Single-vessel analysis
CAAS-vFFR User-friendly interface Unsuitable for aorto-ostial lesion assessment

Need for invasive blood pressure information

*Fast FFR computation

\\

is based on the latest VIRTU-Fast study [13].




VFFR Data — konfliktni

Studie VIRTU 1 (1)- 2013 35 lezi .. Srovndni VFFR mFFR —
korelace 0,86, prumérné se lisila vFFR od FFR o 0,06

Studie vFAIl (2) 136 |ézi 78% korelace s FFR

Studie VIRTU4 (3) 320 pacientd — nerandomizovand VFFR+
gio vs angio — VFFR zmeénila strategii u 22% pacientu

Studie FAVOR lll China (4) 3800 pac. gFR vs angiografic
guided PCI redukce MACE o 34% ( gFR vedla k zruseni PCI
U 20% oproti puvodnimu pldnu)

Studie FAVOR lll Europe (5) 2000 pacientU , randomizovand
FFR vs QFR vice MACCE pri gFR ( 6,7 vs 4,2%), 0 21% vice PCI
po QFR

Morris DP  JACC Cardiovasc Interv. 2013 Feb;6(2):149-57
Papafaklis M Eurolntervention 2014;10:574-583.

Ghobrial M, et al. Heart 2024;110:1048-1055.

Xu, Bo et al The Lancet, Volume 398, Issue 10317, 2149 - 2159
Anderssen BK The Lancet, Volume 404, Issue 10465, 1835 - 1846
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Vessel (Virtual) Fractional Flow Reserve
VFFR

PIE
» 7z dvou angiogramui korondrni MEDICAL
tepny, provedenych pod Uhlem
> 45% 3D rekonstrukce koronarni IMAGING
tepny.
» /7 této rekonstrukce, dle denzity

a rychlosti prOtoku kontrastu a

hodonty TK v aortdlnim koreni je
hodnocen tlakovy pokles a m
vypocitd FFR hodnotu.

» software CAAS firmy Pie Medicall C aas




Kasuistika

» Mmuz *1952
» Hypertenze, Hypercholesterolémie, DM na ins.
» Od 4/24 bolestina hrudi - typickd AP I

SKG 8.7.2024 - Stendza RIA-RD — ad hoc PCI, hranicni stenoza
ACD




./.2024

Stenoza RIA - PCI 8




5.8.2024 vFFR+FFR + PCI ACD

30 fps

Zvétseni 22 cm

Angiogramy se nahraiji do
software CAAS

Vybere se optimdlni snimek z
angiogramu na 80% RR
intervalu, tak aby byla
dobre zndzornéna tepna

Manudlni Uprava snimku
,2odstranéni bocCnich vétvi a
vyznaceni zkoumané stendzy

/méreni TK v aortdinim koreni




Analysis image information

File name
Plane

Image frame
C-Arm
Rotation
Angulation
Series number
SID

SOD

1SO
Foreshortening
Contour Corrected

File name
Plane

Image frame
C-Arm
Rotation
Angulation
Series number
SID

SOD

I1SO
Foreshortening

Contour Corrected

XA.1.3.12.2.1107.54.5.110...

A

45/80
FloorHeadRotate
LAO 37.5°
CRA 1.8°
8

1159 mm
813 mm
785 mm
14 %

0 % Left
4 % Right
2 % Total

XA.1.3.12.2.1107.54.5.110...

A

37/80
FloorHeadRotate
LAO 29.1°
CRA 32.2°
9

1198 mm
810 mm
785 mm
24 %

0 % Left

0 % Right
0 % Total

Diastolic pressure 100 mmHg
Obstruction length 24.80 mm
Position of lesion 108.60 mm
Lesion
Equivalent Diameter Area
Lesion 0.96 mm 0.72 mm®
% Stenosis 64 % 87 %
Reference 2.63 mm 543 mm?

3D reconstructed vessel

LAOQ 51.7° 1.0
CAU 30.7° 09
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{ Case Menu
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PCI ACD 2 stenty

» odeznéni AP

r~7

= V dalsi pribéhu pacient bez obtizi

» Bezrehospitalizace, nasledné
revaskulaizace , bez krvaceni




Nase vysledky — soubor pacientu

®» vFFR jsme merili v dobé od 12.6
do 7.8. 2024

: o Pridruzend onemocnéni
= Soubor 34 pacientu

®» 15 muzu, 19 zen

= Primeérny vek 68 let

= 3] pacientl mélo stabilni I l
ICHS, 3 pacienti AKS EN ﬁ M [0

® Prumeérna EF LK 52%( 30-65) AN R\ D
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Nase vysledky — mérene léze
®» celkem jsme provedli méreni 54 lézi: Hodnocend tepna

®»R|A v 20 pripadech
®» /RCx - RMS ve 14 pripadech

HRIA
B RCx
B RMS

ACD v 16 pripadech ACD
®» e 4 pfipadech LM v kombinaci - m‘gz
® LM-RCx

s RIA nebo RCx




Nase vysledky — hodnoceni |ézi

14; 26%

®» Hodnoceni VFFR e

= yyznamna stenodza (<0,8) ... u 14 lézi (25,9%)

® Nevyznamnd stendza (20,8) ..... u 40 |ézi (74,1%) ® pozitivni (< 0,8)

Indikace po vFFR

Na zakladé vysledkl vFFR indikovan:

®Konzervativni postup ... u 41 lézi (75,9%)
»spCcL L u7lézi (13%)
® Chirurgicka revaskularizace ...... u6lézi(11,1%)

m konzervativni ®m PCl = KCH



» Provedena u 13 1ézi / 9 pacienty

Uplna korelace mezi vFFRa 9 méreni
FFR (rozdil hodnot < 0,04)

¢aste¢nd korelace (rozdil 4 méreni
>0,04, ale obé méreni
v konkordanci )

Diskrepance 2 méreni

= U obou diskrepantnich nélezt bylo vFFR
pozitivni, zatimco vysledek konvencni FFR byl negativni.

Konfirmace s konvencni FFR
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» v FFR je novd, snadnd, méneé invazivni a rychld metoda
hemodynamického hodnoceni korondrnich stendz

reni a hodnoceni nezabere > 3 minuty na jednu lezi

Uzivatelsky privetivy software

» Vhodné pourziti zeiména u ndlezu, kde chceme potvrdit
negativni ndlez

» Tendence k nadhodnoceni zavaznosti stendzy VFER vs
konvencni FFR



