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Case

64 YO/Male

• CC: Resting Chest Pain

• Previous PCI: distal LM bifurcation stenting, 1 yr ago

at other hospital 

• Risk factor: DM  

• Cardiac enzyme: not elevated

• Nornal EF without regional wall motion abnormality



Initial CAG

Distal Left Main Bifurcation Stenosis



Initial PCI Procedure

Xience P 2.5(28)Xience P 3.5(28)Balloon 2.0

Xience P 3.0(23)
Xience P 3.0(23)

Kissing Balloon 3.5/2.5



CAG after 1 year





MAIN-COMPARE 10 Year Follow-up

Death, Q-MI, or Stroke TVR

Park DW et al., J Am Coll Cardiol. 2018;72:2813-2822.



Current Evidence of LM ISR : Limited
Study name or author

Years

Numbers of 

ISR cases

Number of 

Total Patients

DES at the 

first procedure

Routine FU 

Angiography

Incidence 

of restenosis

Treatment of LM-ISR Follow-up period

(months)

Overall MACE

FAILS

Imad Sheiban et al. 

JACC, 2009

70 718 SES

PES

ZES

46% 9.7% Medical treatment 5.7%

CABG 10%

PCI 84.3%

DES 48.6%

BMS 1.4%

POBA 31.4%

Rotational Atherectomy 2.9%

27 ± 15 25.7%

(CV death 6%)

JY Lee et al.

JACC, 2011

71 402 SES

PES

ZES

100% 17.7% Medical treatment 29.6%

CABG 14.1%

PCI 56.3%

DES 25.9%

POBA 30.4%

A median of 32 13.4%

(CV death 0%)

MITO

Kensuke Takagi et al.

Circ Interv, 2012

92 474 SES

PES

ZES

100% 19.4% CABG 8.7%

PCI 91.3%

DES 44.6%,

POBA 46.7%

A median of 24 38.2%

(CV death 5.1%)

CORPAL

Soledad Ojeda et al.

JACC Interv, 2014

79 1102 SES PES

ZES EES

Not 

recommended

7% CABG 5%

PCI 95%

DES 79%

POBA 16%

46 ± 26 22%

Gianluca Rigatelli et al.

Cardiovasc Revasc Med,2014

14 89 ZES

EES

100% 15.7% PCI 100%

DES 21%

BMS 21.4%

POBA 42.9%

DEB 53.6%

39 ± 24 28.5%

Cardiogroup III 

Fabrizio D’Ascenzo et al. 

AJC, 2017

51 1270 BES

ZES

EES

50% 3.7% Medical treatment 8%

PCI 91%

POBA & FKB 17%

DES 60% (30% MV, 30% SB)

DEB 14%

650 days CV death 4%

WC Lee et al. 

Int Heart J, 2018

104 DES

BMS

DES 28%

DEB 72%
1 year 19.2%

ISAR-LEFT-MAIN 1/2

Jens Wiebe et al.

JACC Interv, 2020

166 1001 SES PES

ZES EES

100% 16.6% CABG 10.3%

PCI 89.7%

POBA 41.6%

DES 40.4%

DEB 7.8%      

5 years All death 30.2% 



Q1. Incidence of LM ISR
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Q1. Incidence of LM ISR 10 ~20%
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Q2. Clinical Presentation

FAILS Registry

Sheiban et al. JACC 2009;54:1131-6 Lee JY et al. JACC 2011;57:1349-58
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Do We Need Follow-up Angiography for LM PCI?



Angiographic FU vs. Clinical FU

Fabrizio D’Ascenzo et al. Am J Cardiol 2017;119:978e982



Park DW, Kang DY et al. N Engl J Med. 2022 Sep 8;387(10):905-915.
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Primary Outcome: Death, MI, Hospitalization for UA

Hazard ratio = 0.90 (95% CI, 0.61–1.35)
P-value= 0.62
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Park DW, Kang DY et al. N Engl J Med. 2022;387(10):905-915.

Prespecified 

Key Subgroups

Analysis

Subgroup
Percent of 
Patients Routine Functional-

Testing Strategy
Standard-Care 

Strategy

Hazard Ratios (95% CI)
Estimated 2-Yr Event Rate (%)

Routine Functional-Testing 
Strategy Better

Standard-Care 
Strategy Better

Age 

< 65 48.9 3.9 3.9 0.99 (0.50 to 1.99)

≥ 65 51.1 7.1 8.1 0.87 (0.53 to 1.41)

Sex

Male 79.5 5.5 5.3 1.03 (0.65 to 1.64)

Female 20.5 5.6 9.1 0.59 (0.27 to 1.32)

Diabetes mellitus

Yes 38.7 7.1 7.5 0.93 (0.53 to 1.66)

No 61.3 4.6 5.1 0.89 (0.51 to 1.55)

Acute coronary syndrome

Yes 19.4 5.1 10.1 0.49 (0.21 to 1.14)

No 80.6 5.6 5.0 1.11 (0.70 to 1.76)

Left main disease

Yes 21.0 6.2 5.7 1.09 (0.46 to 2.57)

No 79.0 5.3 6.1 0.86 (0.55 to 1.35)

Bifurcation disease

Yes 43.5 6.0 5.0 1.20 (0.64 to 2.24)

No 56.5 5.1 6.9 0.74 (0.44 to 1.25)

Multivessel disease

Yes 69.8 6.2 5.7 1.08 (0.68 to 1.73)

No 30.2 3.9 6.8 0.56 (0.26 to 1.22)

0.1 1 10



Q2. Angiographic Presentation
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Q3. Timing of LM ISR

Lee JY et al. JACC 2011;57:1349-58 Tagaki et al. Circ Cardiovasc Interv. 2012;5:491-498
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Q4. Location of LM ISR

PRECOMBAT-2

Single-Stent Technique

(N= 139SES, 138EES)

Two-Stent Technique

(N= 71SES, 46EES)

Kim YH et al. J Am Coll Cardiol Intv 2012;5:708

Achilles Heel: LCX ostium



Q5. Mechanism of LM ISR

Kang et al. Circ Cardiovasc Interv 2011;4:9-14 

Intimal Hyperplasia and Underexpansion
General Mechanism of ISR after DES Implantation
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Q5. Mechanism of LM ISR

dLM bifurcation: Crushing Technique

LCX os

MSA: 9.8mm2



Q5. Mechanism of LM ISR

dLM bifurcation: Crushing Technique

LCX os

MSA: 4.6mm2



Q5. Mechanism of LM ISR

Kang SJ et al. Circ Cardiovasc Interv  2011;4:562-9.
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Q5. Mechanism of LM ISR

In Revision

LM

LAD
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5.7 mm2
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How to Treat ?



Q6. Treatment of LM ISR

Sheiban et al. JACC 2009;54:1131-6 Lee JY et al. JACC 2011;57:1349-58 Tagaki et al. Circ Cardiovasc Interv. 2012;5:491-498

FAILS Registry 
(N=70)
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AMC Registry
(N=71)

91%
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MITO Registry
(N=92)

CABG was <10 % as an Initial Treatment of LM ISR

DES: 49%

POBA: 51% 
DES: 45%

POBA: 55% 

DES: 58%

POBA: 42% 
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Q7. Clinical Outcomes of LM ISR



Q7. Clinical Outcomes of LM ISR

Lee JY et al. JACC 2011;57:1349-58

MACE free Survival



Unpublished data from IRIS-LM

Impact of LM TLR : Updated Data from IRIS-LM Registry



Unpublished data from IRIS-LM

Impact of LM TLR in Clinical Outcome



Unpublished data from IRIS-LM

Impact of LM TLR in Clinical Outcome



Q7. Clinical Outcomes of LM ISR

DES vs. POBA

Tagaki et al. Circ Cardiovasc Interv. 2012;5:491-498

Cardiac Death and MI TLR

P=0.078 P=0.001



Q7. Clinical Outcomes of LM ISR

DES vs DEB 

Int Heart J 2018; 59: 935-940

When comparing DEB with DES, similar TLR rates were found, but lower recurrent MI and lower 

cardiovascular death were noted for DEB treatment in 123 LM ISR patients



PCI strategy and Clinical outcomes in IRIS-LM 

Unpublished data from IRIS-LM



My Solution: 
PCI using Drug-Eluting Balloon



Final CAG



Conclusion

• I do not need routine angiographic follow-up in after LM PCI.

• DEB for ISR, DES for de novo SB or MV downstream disease

• CABG for Recurrent ISR.

• Prevention is better than cure. Optimizing stent result at index LM PCI 

will prevent LM ISR. 


