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OCT in PCI
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OCT in PCI

Automatic lumen measurement in all frames

Lumen view
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Kubo, Akasaka et al. RC 2013:61:626-32
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Real time co-registration of angiography with OCT
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Plaque characteristics at stent edge landing zone
and restenosis

OCT was used to assess baseline plaque characteristics at 641 EES stent edge
landing zone, and angiographic follow-up was performed to evaluate stent edge

restenosis 10 months after PCI. o p < 0.001
10 months after EES implantation D 14 ' | p <0.05 P :
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at stent edge landing zone

Conclusion: Lipid-rich plaque at stent edge landing zone was a potential predictor
of stent edge restenosis 10 months after EES implantation.

Ino, Kubo, Akasaka et al. submitting % Wakayama Medical University
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SWIR-OCT spectroscopy

SWIR = Short wavelength infrared

Conventional OCT SWIR-OCT spectroscopy
(Wave length = 1.3 pm) (Wave length = 1.7 pm)
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SWIR-OCT spectroscopy

SWIR = Short wavelength infra red

Histoloqgy Conventional OCT SWIR-OCT spectroscopy
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Lipid enhance image of SWIR-OCT spectroscopy can identify lipid plaque
accurately (sensitivity = 89%, specificity = 92%, PPV = 99%, NPV = 58%)

Collaboration between Wakayama MU and Sumitomo El . Wakayama Medical University
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OCT criteria of optimal stent deployment
In our daily clinical practice

OCT-guided PCI I\VUS-guided PCI
Reference site » Most normal looking - Largest lumen
- No lipidic plaque - Plaque burden < 50%
Determination of | + By measuring lumen diameter at | - By measuring vessel diameter at
stent diameter proximal and distal reference sites | proximal and distal reference sites

Determination of
stent length

- By measuring distance from distal to proximal reference site.

Goal of stent
deployment

» In-stent minimal lumen area >90% of the average reference lumen area

- Complete apposition of the stent over its entire length against the vessel
wall

- Symmetric stent expansion defined by minimum lumen diameter /
maximum lumen diameter > 0.7

- No plaque protrusion, thrombus, or edge dissection with potential to
provoke flow disturbances

: Wakayama Medical University
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Resolution of stent malapposition in Xience EES

Serial OCT examination (post-stenting and 8-12 months follow-up) was performed
to assess the change of stent malapposition of the 2" generation EES (n=38).
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Conclusion. An S-V distance <355 ym was the corresponding cut-off value for a
spontaneous resolution of malapposed strut after EES.

Shimamura, Kubo, Akasaka et al. EHJ imag 2015;16:23-8 y | Wakayama Medical University
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Calcium fracture

Pe-PCI Balloon angioplasty

OCT before PCI (A) showed entire circumferential calcium. OCT after balloon angioplasty (B)
and after PCI (C) demonstrated calcium fracture (6 o’clock). Thickness of the calcium fracture
was 710 um (arrow). Arrow heads = stent struts; Asterisk = Calcium; GW = guide wire.

Kubo, Akasaka et al. JACC imag 2015 in press y . Wakayama Medical University
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Prediction of calcium plate fracture by ballooning

OFDI was performed to assess vascular response immediately after high pressure
ballooning in 61 patients with severe calcified coronary lesion.

1.0
Thickness distribution of calcium fracture oi
O 100 200 300 400 500 600 700 800 (um) é“
Z 06 Cut off = 505um
2 AUC =0.943
(o
oo | | oo O 04 Sensitivity: 87%
N Specificity: 86%
0.2
Median = 450um; Lower quartile = 300um; Upper quartile
= 660umM; Minimum = 110um; and Maximum = 770um. 1|1 —————

0 0.2 0.4 0.6 0.8 1.0

1-Specificity

Conclusion. A calcium plate thickness < 505 ym was the corresponding cut-off
value for predicting calcium plate fracture by high pressure ballooning

Kubo, Akasaka et al. JACC imag 2015 in press 3 . Wakayama Medical University
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Stent expansion at post-PCI

Minimum stent area Stent expansion index
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Calcium fracture (+) Calcium fracture (-) Calcium fracture (+) Calcium fracture (-)
(n =29) (n =32) (n =29) (n =32)

Minimum stent area and stent expansion index were significantly greater in the group with
calcium fracture compared with the group without calcium fracture.

Kubo, Akasaka et al. JACC imag 2015 in press . Wakayama Medical University
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Restenosis and TLR at 10 months follow-up

Binary restenosis Target lesion revascularization
p =0.024 p = 0.046
(%) (%) ‘
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Calcium fracture (+) Calcium fracture (-) Calcium fracture (+) Calcium fracture (-)
(n =29) (n =32) (n =29) (n =32)

The frequency of binary restenosis and target lesion revascularization was significantly lower
in the group with calcium fracture compared with the group without calcium fracture.

Kubo, Akasaka et al. JACC imag 2015 in press . Wakayama Medical University
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Influence of main vessel stent cell rewiring on stent
deformation following KB angioplasty

Distal crossing Proximal crossing

Before KB

After KB

Access to the side branch through the strut of a stent is usually possible through 2 or 3 different cells.
The cell choice affects stent deformation. Bench testing has shown that wire crossing through the strut
closest to the carina (A and B) provides better scaffolding of the origin of the side branch than proximal
crossing that pushes the struts inward towards the main vessel lumen (C and D).

Gregory A et al. J Am Coll Cardiol Intv. 2012;5:803-811 Wakayama Medical University
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3D-OFDI image: Carpet view

Before KB, Distal crossing

: Wakayama Medical University
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3D-OFDI image: Carpet view

“Ostlal stenosis of side branch” due to carina sift

High lateral branch

: : Wakayama Medical University
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Conclusion

> OCT is helpful to guide PCI, and then this adjunctive
Imaging technique has a potential to improve the procedural
outcome.

' . Wakayama Medical University
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