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Figure 3. Schematic analysis of bifurcation impact on fluid dynamics.
A) Laminar flow in an artery induces a force of inertia (1) in the direction
of flow; a sudden change in direction characterised by an angular
deviation (2) induces a centrifugal force (3) which creates a pressure
gradient at the exit from the change in direction. B) Description of fluid
dynamics 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.
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Figure 4. Numeric simulation in coronary bifurcations. 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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Figure 1. Morphometric analysis of native coronary bifurcations. (A) Schematic diagram illustrating flow behaviour within a coronary branch with
low shear regions observed in the lateral walls and high shear regions observed at the carinal region. (B) For non-stented atherosclerotic lesions,
sections were assessed based on the longitudinal location; Region | - Proximal main vessel, Region Il - Distal main vessel on the lateral wall, Region
I11 - Proximal main vessel on the side branch, Region 1V - Distal side branch on the lateral wall, Region V - Distal main vessel on the flow divider
side, Region VI - Distal side branch on the flow divider side, and Region VIl - Carinal region. (C) Plaque thickness was greater in regions of low
shear as compared to high shear. (D) Similarly, necrotic core thickness was significantly greater in low shear regions as compared to high shear.

Note the absent of necrotic core at the carinal region (VII).
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Figure 2. Representative histologic images of coronary plaque in bifurcation lesion. (A-B). Photograph of an angiogram following high contrast x-
ray of the bifurcation lesion (LAD / left diagonal). Note presence of atherosclerotic plaques in the lateral wall, while the flow divider regions are
spared. (C-D) Longitudinal section taken in the region of LM/PLAD/PLCx bifurcation. Note, severe luminal narrowing proximal to the bifurcation.
Necrotic core (NC) accompanied with heavy calcification (Ca++) is observed within the plaque at the low shear (lateral wall) region, whereas the
high shear (the carina) has minimal intimal thickening. (LM - Left main, PLAD - proximal left anterior descending coronary artery, PLCx - proximal
left circumflex).
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Figure 1.4 AzB

Microscopy After
Treatment

Histologic examination of
arteries after treatment with
rotational atherectomy reveals
a smooth round lumen.

A) Scanning Electron
Micrograph

Asmooth luminal surface

is often created by the
diamond-tipped burr of

the Rotablator system, as
demonstrated by this
scanning electronmicrograph.
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From Mark Reisman Guide to Rotational atherectomy
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after ballooning After rotablator
] minimal vessel stretching and elastic recoll
1 elimination of baro—trauma of vessel
1 smoothing of inner lumen and improvement
PTCRA
of vessel flow
] facilitate to crossability and expansion of

stent
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From textbook Rotablator lllustrated by Kazuo Misumi
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Main branch stenting
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Final angiogram




SUMMARY

Know plaque distribution
Know carina shift
Know wire bias

Appropriate debulking (rotablation/DCA) may achieve
good stent expansion but also reduce a chance of
compromising of side branch and finally avoid complex
stenting

OCT/OFDI can identify the thickness of calcified plaque, so
we can recognize the capacity of ablation of Rotablator in
bifurcation site.

OCT/OFDI is very useful imaging guidance for treatment
bifurcation lesion, especially in lesion containing of hard
and calcified plaque using Rotablator
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Main branch stenting
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Final angiogram
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SUMMARY

Know plaque distribution
Know carina shift
Know wire bias

Appropriate debulking (rotablation/DCA) may achieve
good stent expansion but also reduce a chance of
compromising of side branch and finally avoid complex
stenting

OCT/OFDI can identify the thickness of calcified plaque, so
we can recognize the capacity of ablation of Rotablator in
bifurcation site.

OCT/OFDI is very useful imaging guidance for treatment
bifurcation lesion, especially in lesion containing of hard
and calcified plaque using Rotablator
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