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Discussion Points

➢ Recent randomized studies data of OCT guided PCI compared with IVUS 

guided and/or angio-guided PCI, especially for LM bifurcation lesion. 

➢ Risk and mechanism of re-stenosis at side branch orifice after bifurcation 

stenting. 

➢ Prediction of side branch occlusion during stenting and how to select ideal 

cell at the side branch orifice for obtaining optimal stent deployment in the 

main branch, with enough lumen area without any stent struts at the side 

branch orifice for maintaining the side branch opening for a long time. 



Target Vessel Failure TVF without Procedure-Related MI

Lee JM, et al. N Engl J Med 2023;388:1668-1679

Intravascular Imaging-guided or Angiography-guided Complex PCI 

RENOVATE COMPLEX-PCI study



Lee JM, et al. N Engl J Med 2023;388:1668-1679

Intravascular Imaging-guided or Angiography-guided Complex PCI 
RENOVATE COMPLEX-PCI study



Any bifurcation disease

516 (51.3%)         vs         540 (53.8%)

LM disease

116 (11.5%)         vs         148 (14.8%)

LM bifurcation disease

???         vs         ???

OCT- or IVUS-guided PCI: The OCTIVUS randomized clinical trial

Kang DY, et al., Circulation 2023; DOI:10.1161/CIRCULATIONAHA.123.066429



OCT- or IVUS-guided PCI: The OCTIVUS randomized clinical trial
Kang DY, et al., Circulation 2023; DOI:10.1161/CIRCULATIONAHA.123.066429

Bifurcation disease: OCT guide;516 (51.3%), IVUS guide;540 (53.8%)



OCT- vs angio-guided PCI for complex bifurcation lesions
Holm NR, et al. N Engl J Med 2023

DOI: 10.1056/NEJMoa2307770



OCT- vs angio-guided PCI for complex bifurcation lesions

Holm NR, et al. N Engl J Med 2023; DOI: 10.1056/NEJMoa2307770

Primary End Point; MACE (cardiac death, target-lesion MI, ischemia-driven TLR)



plaque

Plaque shift carina
Carina shift

Plaque shift Carina shift

Mechanism of side branch occlusion after stenting

Although plaque shift, carina shift, side branch 

dissection, spasm, thrombus formation, etc. have 

been proposed as the cause of side branch occlusion, 

plaque shift and carina shift are thought to be main 

mechanisms of side branch occlusion .



CT angle BP-CT length

Watanabe M et al. Coron Artery Dis 2014; 25: 321-329

Prediction of side branch occlusion by carina shift using OCT

Side branch occlusion might be occurred less frequently 

in cases with carina tip (CT) angle≧50 degree and

branch point to carina tip (BP-CT) length≧1.7mm.



Clinical Diagnosis

Effort AP

History

2012: CABG（SVG-LAD, SVG-DG） for unstable AP

2014: Graft (SVG to LAD) stenosis by MDCT.

2016: Effort AP for 2-5 min during exercise

Case; 85y.o, Male



Coronary Angiography



CT angle = 64°

BP-CT length =1.7mm

OCT before stenting for LM bifurcation



Angio. & OCT After Crossover Stenting

Just prox. LAD Dist. bifurcation Mid. bifurcation Prox. bifurcation Dist. LM



3D-OCT following to rewiring after crossover stenting & POT

Link free type



KBT after POT



3D-OCT after POT & KBT



Representative 3D-OCT image of LCx restenosis 

after LM bifurcation stenting

3D-OCT clearly demonstrates restenosis by the neointimal proliferation at 

the LM bifurcation with 3 LCx different orifices (1 proximal and 2 distal).    



Nakamura T, et al. Int J CV Imag 2017;33: 797 – 806

Onuma Y, et al. EuroInterv 2018, doi: 10.4244/EIJ-D-18-00391

Impact of the rewiring position
Strut malapposition & shear stress

Comparison of % reduction 

of the side branch flow area
Comparison among each jailed type

Residual stent strut on the surface of

bifurcation orifice may reduce the 

side branch flow area during follow up.



Before re-wiring 

After re-wiring 

before KBT 

After KBT 

3D OCT images for bifurcation PCI

Before PCI 

During KBT

After PCI

Stent strut & wire position around the side branch can be easily
assessed and improvement of side branch KBT procedure could
be expected by the guidance of newly developed OCT.



①

① ②

②

Septal branch

Septal branch

3mm

An example of incomplete apposition at the bifurcation



Septal branch

Septal branch

After POT After wire re-cross 

Wire to septal branch

Wire to septal branch Septal branch

Septal branch

After final KBT

After POT, a link free stent cell can be identified clearly at the distal site of the 
side branch, and it seems to be easy to recross the wire through this cell. 

3D-OCT after POT, Wire Re-cross & Final KBT



EXP=83%

Angiography & Angio-corregistration OCT after KBT



Configuration 1 Configuration 2 Configuration 3

Out-of-phase,

Peak to peak design

(Ultimaster ®  , Resolute ® )

In-phase,

Peak to valley design

(Xience ® )

Distal

Proximal

Distal

Proximal

SB ostium

Bifurcation

carina

The most distal 

ring of the stent 

within the bifur-

cation

Optimal 

recross

point

Onuma Y, et al. EuroInterv 2019;14:e1568-e1577

Optimal rewiring point at the side branch ostium according to 

different configurations of overhanging struts



❌

DLC (dual lumen catheter) occlusion technique

3D-OCT guided ideal cell selection for bifurcation PCI

Courtesy by Dr. T. Sugaya (Hanaoka Seishu Memorial Hosp.)



3D OCT images of bifurcation PCI

After kissing ballooning OptimalGW distal cell re-cross and KBT

Okamura T, et al. EuroIntervention 2018;13:e1785-e1793

Link Free type



Recrossed wire distally Strut deformation

Recrossed wire 

proximally Remained jailed struts

After Kissing Ballooning

After Kissing Ballooning

GW crossed distally

GW crossed proximally

Link connecting to carina type

suboptimal

GW recross distal cell

GW recross proximal cell

Okamura T, et al. EuroIntervention 2018;13:e1785-e1793

3D OCT images of bifurcation PCI



GroupAfter kissing ballooning

Strut deformation

Remaining jailed struts

Remaining jailed struts
105

cases

“Link-free type”

58

“Link-connecting 

to carina type”

47

Guidewire recrossing

distally

proximally

distally

proximally

54

4

33

14

Optimal

54 cases

Suboptimal

51 cases

Frequency of jailing configuration & GW rewiring position 
in 3D-OCT guided bifurcation stenting

Okamura T, et al.

EuroIntervention 2018;13:e1785-e1793



In
c

id
e

n
c

e
 o

f 
ja

il
e

d
 s

tr
u

ts
 (

%
)

0

10

20

30

40

Distal MVProximal MV SB ostium SB opposite

p=0.6651 p=0.1562

p<0.0001

p=0.2531

Okamura T, et al. EuroIntervention 2018;13:e1785-e1793

Incidence of ISA at each segment



All Optimal Suboptimal P value

n 87 48 39

ISR 12(13.8%) 4(8.3%) 8(20.5%) 0.1254

PMV 0(0%) 0(0%) 0(0%) -

DMV 1(1.1%) 1(2.1%) 0(0%) 1.0000

Side Br Orifice 12(13.8%) 4(8.3%) 8(20.5%) 0.1254

Okamura T, et al. EuroIntervention 2018;13:e1785-e1793

Angiographic ISR at 9 month



Japanese registry for 3-D OCT guided bifurcation stenting

Study population

Primary endpoint

Incidence of side branch restenosis at 1 year.

600 bifurcation lesions

Secondary endpoint

MACE at 3 years

Side branch opening guided by 3-D OCT:400 

Optimal

Suboptimal

No side branch opening:200

PI
Dr. Junya Shite (Osaka Nakatsu Saiseikai Hospital)



After KBI

Strut deformation

Remaining jailed struts

Remaining jailed struts365 cases
# of cases wire cross 

position confirmed

LF type
254   (69.6%)

LC type
111   (30.4%)

Guidewire recrossing

distally

proximally

distally

proximally

237   (64.9%)

17  (4.7%)

)

80  (21.9%)

31   (8.5%)

Optimal

237 cases

(64.9%)

Suboptimal

128 cases

(35.1%)

Frequency of jailing configuration and rewiring position

Non-side branch dilatation; 155 

Side branch dilatation; 404

KBT:344

Sequential Balloon inflation:18

Non KBT: 42



Main determinants of bifurcation PCI complexity

Burzotta F, et al. EuroIntv 2021:16:1307-1317

To assess anatomic relevance 

of the two branches, and to 

estimate plaque morphology & 

disease extent in the two 

branches should be very 

important in LM bifurcation PCI. 

Therefore imaging guidance 

should be mandatory to obtain 

better clinical outcome. 



Take home message

➢ Before PCI, precise lesion assessment focusing on aorto-ostial lesion, bifurcation 

lesion, just proximal lesion of the LAD and LCx for LM PCI should be performed in 

addition to the assessment of vessel & lumen size, lesion length, plaque 

characteristics including the presence and degree of calcium and/or thrombus. 

➢ After PCI, stent expansion, apposition, stent edge dissection, etc., should be 

confirmed for stent optimization to improve the prognosis of the patients.  

➢ Pre- & post-PCI lesion morphology with vessel & lumen size, lesion length can 

be assessed easily & precisely by OCT because of higher resolution with auto-

pullback, auto-measurement systems, and/or 3D reconstruction, etc. 

OCT Guided precise PCI for LM Bifurcation Stenting

➢ Ideal cell selection by 3D-OCT guidance should be essential to perform 

optimal stent deployment not only in the main branch but also in the side 

branch and to obtain enough lumen area at the side branch orifice. 



Thank you for your kind attention !!
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