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1. evaluation of plaque composition and  plaque location
2. decision of stent sizing and stent strategy (one or two)

4. evaluation of procedural complication

5. evaluation of effectiveness of rotablator

6. detection of suboptimal stent results, not seen by angio

7. assessment of ISR underlying mechanism

8. evaluation of recrossed SB wire location

3. assessment of stent expansion
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Predilatation 2.5 x 20mm

LAD Os

• EEL area 13.19 mm²
• mean EEL-EELΦ 3.41 mm

LAD m LAD

• EEL area 14.32 mm²
• mean EEL-EELΦ 3.08 mm

• EEL area 13.16 mm²
• LA  1.71 mm² 

D1 m

D1

• EEL area 13.50 mm²
• mean EEL-EELΦ 3.04 mm

• EEL area 13.26 mm²
• mean EEL-EELΦ 3.00 mm

• true bifur. lesion
: Medina (1. 1. 1.)

• IVUS after predilatation

• 68 y.o. female
• unstable angina

MV

SB



DES 3.0 x 16mm

DES 3.5 x 16mm

FBK inflation

LAD true 
bifur. lesion

MV

SB



 LCXos & LADprox. lesion - 75 yo / ♀, sAP

“less plaque” in LCXos
 “1 stent” (LM-LAD)

Medina (0.1.1) or (0.0.1)

• less PB  

Discrepancy between IVUS and Coronary angiogram

Intravascular imaging 
can determine
either one- or 

two-stent strategy

• significant PB  



1. evaluation of plaque composition and  plaque location
2. decision of stent sizing and stent strategy (one or two)

4. evaluation of procedural complication

5. evaluation of effectiveness of rotablator

6. detection of suboptimal stent results, not seen by angio

7. assessment of ISR underlying mechanism

8. evaluation of recrossed SB wire location

3. assessment of stent expansion



Lee CH and Hur SH. Korean Circ J. 2019;49:771-793

Yoon HJ and Hur SH. Korean J Intern Med. 2012;27:30-38



 risk factors: HTN (+), HL (+)
 59 yo /

 syntax score: 27
 stable anigna



EES 3.0*18mm
16 atm for

LM to LCX

EES 3.5*18mm
12atm for 

LM to LAD

KB inflation 
3.5mm for LAD, 16 atm 
2.5mm for LCX, 16 atm

2 stents
strategy

Case 4



B. LM distal 
(POC) MSA

VD mean 4.81mm
SD mean 3.63mm

SA 10.45mm²

VD mean 4.56mm
SD mean 3.25mm

SA 8.24mm²

EC

Stent length 18.60mm (Xience 3.5*18)

D

distalproximal

A B

C. LAD MSA

VD mean 4.57mm
SD mean 3.23mm
SA 8.12mm²

A. LM Prox. Stent edge D. LAD Dist. Stent edge E. LAD Dist. reference

VD mean 3.93mm
LD mean 3.05mm

LA 7.25mm²

SD mean 4.79mm
SA 18.14mm²

Case 4



VD mean 4.82mm
SD mean 3.56mm

SA 10.04mm²

VD mean 4.16mm
SD mean 3.39mm

SA 8.95mm²

EC

Stent length 22.45mm (Xience 3.0*18)

D

distalproximal

A B

C. LCX MSA

VD mean 4.31mm
SD mean 2.89mm
SA 6.51mm²

A. LM Prox. Stent edge D. LCX Dist. Stent edge E. LCX Dist. reference

VD mean 3.95mm
LD mean 3.36mm

LA 8.78mm²

SD mean 4.67mm
SA 17.21mm²

B. LM distal 
(POC) MSA

Case 4
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 risk factors: HTN (+), DM (+), HL (+)
 51 yo /

 stable anigna

Kang SY… Hur SH. Korean Circ J 2010;40:596-600



OTW with PT II →
Miracle 3g → 6g → 12g 

Parallel wire technique 
(Miracle 12g & Conquest Pro)

Kang SY… Hur SH. Korean Circ J 2010;40:596-600

Case 5



Kang SY… Hur SH. Korean Circ J 2010;40:596-600

POBA 2.5*20mm

Case 5

Intramural hematoma extramural hematoma



DES 2.75*28mmDES 3.0*28mmPDA POBA 2.0*15mm

Overlapping stents implantation followed by SB POBA

Case 5

Kang SY… Hur SH. Korean Circ J 2010;40:596-600
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 81 yo /
 CABG (LIMA to LAD, tRA-OM3-RCA)

 uAP+Severe AS+Atrial flutter+ NSCLC  

 Echo:EF 28%, global wall motion abnormality

 native mLAD
: angulated lesion w/ severe calcification 

LIMA to LAD 
occlusion



Fielder XTR
Caravel MC
Sion black
POBA 1.0 mm
POBA 2.0 mm
Guidezillar
Rota wire

 Rotational atherectomy under ECMO
support (1.25 to 1.5 mm burr)

 Rota GW insertion using 
GW escalation with microcatheter

Case 6



Lumen Mean D. 3.54mm
Min D. 2.91mm / Max D. 4.08mm

Vessel Mean D. 5.20mm 
Min D. 5.07mm / Max D. 5.36mm  

LA 2.05mm²
Min D. 1.47mm / Max D. 1.80mm

VA 11.54mm²
Min D. 3.58mm / Max D. 4.05mm 

Plaque 82.2% of vessel  

Lumen Mean D. 2.20mm
Min D. 1.85mm / Max D. 2.62mm

Vessel Mean D. 3.22mm 
Min D. 2.80mm / Max D. 3.71mm  

proximal distalLesion length 50.92mm

A B C

C. Dist. referenceB. MLA siteA. Prox. reference

2.75 mm NC balloon 
with high pressure

Case 6



Synergy 
2.75* 38 mm

Synergy 
3.0* 32 mm

followed by 2.75 NC balloon inflation 
with high pressure (28 atm)

Case 6
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LAD direction

LCX stent
*

Baseline CAG

Medina (0.0.1)

Single cross-over LCX stenting

EES 3.5* 18 mm

1st KB inflation: 2.5 & 3.5 mm) 
IVUS 
After

1st KBI

IVUS after 
cross-over 

stenting POT at LM
LAD rewiring

2nd KBI

IVUS 
After

2nd KBI 70 yo. / female
 NSTEMI / EF 26%
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C7-XR IVUS

Axial Resolution 15 – 20 µm 100 – 200 µm

Beam Width 20 – 40 mm 200 – 300 mm

Frame Rate 100 frames/s 30 frames/s

Pullback Speed 20 mm/s 0.5 - 1 mm/s

Max. Scan Dia. 10 mm 15 mm

Tissue Penetration 1.0 - 2.0 mm 10 mm

Lines per Frame 500 256

Lateral Sampling (3 mm Artery) 19 µm 225 µm

Blood Clearing Required Not Required

Higher resolution is almost 10 times more
Imaging core size is a half of that in IVUS

Scan area is smaller and penetration depth is more shallow



 RF: DM (+), HL (+), SM (+) 64 yo /  Echo: 41%, ant wall hyokinesia NSTEMI



Final CAG @ index procedure FU CAG @ 14 months dt SPECT (+)

 LMd to LADp: ISR type Ib  LCX lesion: progression

Case 8

 14M FU SPECT: mild to mod. reversible perfusion defect in the apex, anterior and lateral wall



A. MLA (LAD os) B. POC

SA 5.03mm²
min/max D. 2.33/2.72mm

LA 1.81mm²
min/max D. 1.34 /1.69mm

%NIH 64.0%

A B C DE

C. LM distal D. prox. stent edge E. prox. ref. (LM)

distal proximal

A
B

C
D

E

SA 4.52mm²
min/max D. 2.09/2.63mm

LA 2.22mm²
min/max D. 1.51/1.80mm

%NIH 50.9%

SA 6.61mm²
min/max D. 2.58/3.18mm

LA 7.47mm²
min/max D. 2.56/3.56mm

ISA depth 400㎛

LA 10.23mm²
min/max D. 2.98/3.93mm

Case 8



distal proximal

A B C DE
AB

C
D

E

A. MLA (LCX os) B. POC C. LM distal D. prox. stent edge E. prox. reference

LA 2.26mm²
min/max D. 1.61/1.78mm

SA 2.89mm²
min/max D. 1.53/2.31mm

LA 1.65mm²
min/max D. 1.13/1.86mm

%NIH 42.9%

SA 5.56mm²
min/max D. 2.41/2.84mm

LA 6.24mm²
min/max D. 2.36/3.17mm

LA 9.96mm²
min/max D. 2.89/3.89mm

Case 8



Score Flex 3.0*15mm, 16atm / 3 times

DCB 
3.5*20mm

16 atm
30 sec

Score Flex Balloon

Case 8



MLA (LAD os) 

SA 5.03mm²
LA 1.81mm²
%NIH 64.0%

SA 4.52mm²
LA 2.22mm²
%NIH 50.9%

SA 7.87mm²
LA 5.23mm²
%NIH 33.5%

SA 5.94mm²
LA 5.08mm²
%NIH 14.5%

before after
LM distal

before after

before after
before after

Case 8



NC Trek 3.0*8mm, 22atm

Res. Onyx 3.0*30mm, 15atm Res. Onyx 3.5*22mm, 15atm

Case 8



NC Treck 3.5*8mm for LAD
NC Treck 3.0*8mm for LCX

Case 8
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3D Reconstructed Image of Implanted Nobori Stent at the Bifurcation

Nagoshi R, et al. JACC Intv 2016;11:e107-108



Kissing
Balloon
Inflation

 LAD / D1 bifurcation
- Medina (1.1.1)

 2 Stents: Crushing
- Synergy 3.0*20mm

and 3.0*16mm
KUDH case

SB 
guidewire

MB 
guidewire

SB 
guidewire

SB 
guidewire

SB 
guidewire

MB 
guidewire



 evaluation of plaque composition and location in LM and   
bifurcation lesion
 decision for stent sizing and one- or two-stent strategy in

LM and bifurcation lesion   
 detection of wire complication and evaluation of stent 

optimization in CTO and long lesion 

 evaluation of effectiveness of rotablator in calcified lesion
 detection of suboptimal stent result, not seen by angio
 understanding of mechanisms (neointimal amount,

characteristics and stent underexpansion) and decision
for treatment strategy in ISR lesion
 evaluation of recrossed wire location and SB opening in

bifurcation lesion



Choi, K.H. et al. JACC Intv. 2019;12:607–20.



Thank you for kind attention


