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Bifurkaciju struktira

Stepwise difference - range [0.23 - 1.42 mm) (12)

Main vessel

Q Law of flow (mass)
O /) QO - D1= Dmajor daughter vessel conservation:
DO: Dmother vesel ﬁ QO:Q1+Q2
Murray’s law:
Dy3=D,3+D,3
Side branch \ Q, o 1.2 :
DZ 2 Dminor daughter vessel Flnet S (Ilnear) IaW'

D,=0.678*(D,+D,)

* Thereis no linear decrease from the proximal to the distal diameter of
a coronary artery. The diameter is constant between two bifurcations
and then diminishes abruptly when the artery branches off into a
bifurcation..

A coronary bifurcation is not composed of a main vessel and a side
branch (SB), it has three segments with different diameter and flow
(proximal main: PM, distal main: DM and side branch: SB)

* Following the flow/length/diameter relationship the DM is the largest
and/or longest segment.

EuroPCR/EAPCI Textbook 2012
Finet G et al. Eurolntervention. 2010;6 Suppl J: J10-J15




Bifurkaciju ietekme uz skidrumu
dinamiku

(4) Drop in pressure Outer wall
A gradient

A) Laminar flow in an artery induces
a force of inertia (1) in the

Blood flow gy, Inner wall (2) Angular deviation direction of flow; a sudden
direction . . . .
e o change in direction characterised
& (1) Moment of inertia by an angular deviation (2)
(3) Centrifugal force induces a centrifugal force (3)

which creates a pressure
gradient at the exit from the
change in direction.

B) Description of fluid dynamics

P Flow divider changes from symmetric laminar
flow before the bifurcation to
asymmetric flow gradients after
division of the flow.

C) The flow velocity profile is
associated with a shear stress
profile, corresponding to the
derivative of the velocities from
their radial position.

Blood flow _
direction

Velocity profile Shear stress profile

Finet G et al. Eurolntervention. 2010;6 Suppl J: J10-J15



Sieninas bides spéeks (iestiepums)
bifurkacijas

Blood flow
direction

A) The coronary bifurcation model
respects a fractal geometry.

B) Map of velocity profile, showing
the preferential route towards the
flow divider induced by the force
of inertia.

C) Map of wall shear stress (WSS)
showing two contrasting regions
at the flow divider where WSS is
low, regions where flow is very
slow and/or oscillatory.
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Finet G et al. Eurolntervention. 2010;6 Suppl J: J10-J15



Zema bides spéka (iestiepuma)
letekme uz aterosklerozi

Giannoglou GD et al. Eurolntervention. 2010;6 Suppl J: J16-J23



Plismas ietekme uz ateromu
bifurkacijas
e Reglons: - Proximal W

lateral wall, 11l - Proximal
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P<0.05 vs.I(*),vs. li(t), vs. I & IV (1)
C: Plague thickness was greater in regions of low shear as compared to high shear.
D: Necrotic core thickness was significantly greater in low shear regions as compared to high shear with absent of
necrotic core at the carinal region (VII)

Yazdani SK, Virmani R et al. Eurolntervention. 2010;6 Suppl J: J24-J30



Plusmas ietekme uz arterialo
dzisanu peéec stenta implantacijas
A

Side Branch B High Shear

Proximal
Main Vessel

Main Vessel

Cross-sectional sections

(1 or 2 locations) (Lateral wall)

Table 2. Morphometric comparison between high shear vs. low shear regions in DES and BMS.

DES (12 lesion, 17 stents) p value BMS (14 lesion, 18 stents) p value P value for
DES vs. BMS
High shear Low shear High shear Low shear High Low
(flow divider) (lateral walls) (flow divider) (lateral walls) shear  shear
Neointimal thickness (mm)  0.07 [0.03, 0.15] 0.17 [0.09, 0.23]  0.001  0.26 [0.16, 0.73] 0.44 [0.17, 0.67]  0.25 0.0002 0.004
Fibrin deposition (%Struts) 60 [21, 67] 17 [0, 55] 0.01 8 [0, 33] 3 [0, 21] 0.21 0.008 0.19
Uncovered struts (%Struts) 40 [16, 76) 0 [0, 15] 0.001 0 [0, 21] 0 [0, 0] 0.10 0.004 0.38

DES: drug-eluting stent; BMS: bare metal stent; Values are expressed as median and interguartile range

Yazdani SK, Virmani R et al. Eurolntervention. 2010;6 Suppl J: J24-J30




Aterosklerozes vizualizacija

koronaras bifurkacijas

Prospektivs, viena centra, nerandomizéts, pilota pétijums pacientiem ar de novo
bifurkaciju bojajumiem (n=70), kam veic perkutanu koronaru intervenci ar zalem pilditu
stentu intravaskularas vizualizacijas metozu kontrolé

Pacienti ar bifurkaciju bojajumiem

Bojajuma modifikacija (cutting,
scoring baloni)

StentéSana (provizoriska 1 stenta
stratégija)

/

Rezultati:
« Pabeigta pacientu ieklausana (n=70)
« Turpinas pacientu apsekosana (n=60)




Aterosklerozes vizualizacijas metozu
salidzinajums
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IVUS vs OCT aterosklerozes procesa

vizualizacija

ocT® Ivus®
Energy source Mear-infrared light Ultrasound (20—-45 MHz)
WWave-length, pm 1.3 35-80
Resolution, pm 15-20 (axial); 20-40 (lateral) 100-200 (axial); 200300 (lateral)
Frame rate, frames/s 15-20 30
Pull-back rate, mmi/s 1-3 0.5-1
Max. scan diameter, mm 7 15
Tissue penetration, mm 1-25 10
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Prati F et al. Eur Heart J 2010:31:401-415
Bezerra HG et al. J Am Coll Cardiol Intv 2009:2:1035-46




Pangas kvalitativa analize

Panga tiek raksturota ka fibroza, kalcinéta, lipidiem
bagata vai normala 4 kvadrantos

Katros 0.6 mm




Gadijums
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Kapec ir nesakritiba starp
IMAP un VH?

IVUS ar IMAP

VH IVUS (EKG
trigerets)




Pangas kvalitativo parametru

kvantitativa analize

A Length: 0.08mm A Lumen: 7.48mmA2

B Length: 0.05mm 9/14/201 002)23571132 AM BB Diameter A: Min=2.57 mm; Mean=3.06 mm; Max=3.61 mm 04’08'20384:%5;:517)
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E Calcified: 0.53mm

F Calcified: 0.25mm

G Normal: 0.92mm
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| Calcium area: 1.80mmA2D.
J Ca-lumen distance: 0.47nvm
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PCI rezultatu kvalitativie raditaji

- Protrusion




Kvantitativa analize
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Stenta stratu analize

Parklatas
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Malapozicija

N Uncovered: -0.05mm
O Covered: 0.07mm

Neparklatas




Bifurkaciju analize
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Segmenti:

Sanu zara ostijas segments (SO)
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Segmenti pretéji sanu zara ostijai (OO)

Kyono H, et al. Eurolntervention 2010:6:69-77
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Kvantitativa un kvalitativa analize
Ik 2,5 mm garos klasteros

Stratu analize
Malapozicijas analize o Ik 2,5 mm garos klasteros precizakai
Stenta ekspansijas analize arterialas dziSanas novéertésanai

8% neparklatas |

stratas




Kvantitativa un kvalitativa analize
Ik 2,5 mm garos klasteros

Stratu analize

Malapozicijas analize o Ik 2,5 mm garos klasteros precizakai
Stenta ekspansijas analize arterialas dziSanas novéertésanai
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Analizes progress uz so bridi

GS/IMAP 36 35 71/36

34/36 (94.4%)

Pre-PCI

VH 31 29  60/36 29/36 (85.5%)

Post-Scoring GS/IMAP 8 6 14 0%

0%

Balloon VH 0 0 0

GS/IMAP 35 30 65 100%
Post-Stenting

VH 0 0 0 0%

GS/IMAP 9 9 18 0%
Follow-up

VH 0 0 0 0%

Pirmais lielais zinojums gaidams Eiropas bifurkacijas kluba
mitina 2012. gada oktobri




