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ISR (In-Stent Restenosis)



What causes restenosis in stents?



Intimal hyperplasia

EEM area = 12.84

Stent area = 7.05

MLA = 2.79

IH = 60.4%

 ISR d/t 

Intimal hyperplasia



Stent under-expansion

EEM area = 11.94

Stent area =  4.35

MLA = 2.56

IH = 41%

 ISR d/t 

Stent under-expansion



Stent under-expansion

https://onlinelibrary.wiley.com/doi/full/10.1002/ccd.28641



Stent malaposition



Plaque modification



Benefits of Plaque Modification

• Changes compliance in resistant lesions

• Helps minimize vessel trauma

• Reduces plaque burden and/or minimizes plaque 

shift



IRIS-DES, 3-year
Target-vessel failure (cardiac death, target 

vessel MI, ischemic driven TVR)
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M o d - S e v e r e  c a l c i f i c a t i o n 

N o / m i l d  c a l c i f i c a t i o n 

L o g - R a n k   P < 0 . 0 0 1

N o .  a t   R i s k

N o / m i l d 2 5 9 3 8 2 5 8 0 8 2 5 7 5 8 2 5 7 2 8

M o d - S e v e r e 2 0 2 2 1 9 6 9 1 9 5 9 1 9 5 4

1 2 . 7 %

9 . 1 %

( A )  T a r g e t - v e s s e l  f a i l u r e
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Calcification results in Suboptimal Stent Results

✓Impaired stent delivery

✓Decreased stent expansion

✓Malapposition

✓Stent asymmetry

✓Complications: dissection, perforations



IPSP



IPSP
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ISR TREATMENT



• Retrospective analysis of ISRs treated by DCB

• Classified as “Adequate” or “Inadequate” based on pre-dilation results: 

• “Adequate” (N=98): TIMI 3, %DS ≤30%, NO major dissections 

• “Inadequate (N=68): TIMI <3 or %DS >30% or major dissections 

Am J Cardiol 2016;118:1460e1465



Lesson learned from DCB pre-dilatation in ISR
Suboptimal angiographic result of pre-dilation before DCB predicts TLR

Am J Cardiol. 2016 Aug 24. pii: S0002-9149(16)31366-2 



General Principle of DCB-only Strategy

Alfonso F., SchellerB. EuroIntervention2017;13:680-695



HOW TO TREAT ISR?

In DES ISR, DEB is the first option, 

and in BMS ISR, DES is a good choice.



CASE



Case Ⅰ : Patient information

Brief Case Summary

Past Medical History

A 67-year-old female with diabetes was admitted for effort chest 

pain and referred for abnormal results of coronary CT. Her CT at 

an external hospital demonstrated a severe stenosis at the mLAD 

and diffuse moderate stenosis at the 1st DI Ostium

▪ Diabetes           : Y ▪ Age  : 67

▪ Hypertension   : Y ▪ Sex   : Female

▪ Hyperlipidemia : N

▪ Smoking   : Y ▪ Other: none

▪ Family History : N



Other hospital Pre



Other hospital Pre dilation



Other hospital Post Ba



Other hospital Stent

2.0/ 20



PRE

RCA PRE
2.5 40/ 2.5 35/ 2.5 20

LCX PRE



LAD PRE



PRE BALLOON

1.0 1.5 2.0



PRE BA

VESSEL SIZE= 3.72

STENT SIZE= 2.37



Several Times

2.75/15 3.0/15



After ballon angio



IVUS

VESSEL SIZE= 3.72

STENT SIZE= 3.12



Proximal STENT

3.75/153.5/28



POST STENT



Final Angio



Final IVUS

VESSEL SIZE = 3.72

STENT SIZE = 3.15



- The reason for underexpansion is that the calcified plague was not

pre-modification

- If we put a stent without pre-modification, it is difficult to do the 

procedure later.

- We should optimize the stent using the IPSP method as an image guide.



Case II : Patient information

Brief Case Summary

Past Medical History

A 74-year-old female with diabetes was admitted for effort chest 

pain and referred for abnormal results of coronary CT. Her CT at 

an external hospital demonstrated a severe stenosis at the RCA 

and diffuse moderate stenosis at the LCX

▪ Diabetes           : Y ▪ Age  : 74

▪ Hypertension   : Y ▪ Sex   : Female

▪ Hyperlipidemia : N

▪ Smoking   : N ▪ Other: none

▪ Family History : Y



PRE

3.0/15, 3.0/22



Pre IVUS

VESSEL SIZE= 4.08

STENT SIZE=  2.16



Several Times!!

3.25/20 4.0/10



Post Balloon



POST BA

VESSEL SIZE= 4.08

STENT SIZE=  3.70



DEB

3.5/30



FINAL



VESSEL SIZE= 4.08

STENT SIZE=  2.16

VESSEL SIZE= 4.08

STENT SIZE=  3.70



Conclusion

• There are many causes of ISR ; under-expansion

• To understanding cause of ISR;  must be need image (IVUS, OCT)

• Severe Under expansion ISR is usually caused by not doing any pre-

modification or image guided.

• Through the image, we should select a device that fits the vessel size and 

actively expand it

• Image guided PSP can improve the patient's outcome and prevent ISR.


