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Case

Hypertension, family history of coronary artery disease, ex-smoker

Single-stenting with a Cypher stent was performed in a LAD/diagonal
bifurcation in December 2006.

60 year-old male

Initial Final



Restenosis
after 4 years and 9 months

* The patient presented angina on effort in September 2011.

Medina 1.1.1



* Dilated with a 3.0mm NC balloon at high pressure (30 atm.) for in-stent
restenosis of LAD

* Kissing balloon inflation with 3.0/2.5mm balloons
* IN.PACT Falcon (Medtronic, Inc., Santa Rosa, California) for 60 seconds in LAD
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Aims

To report clinical outcomes in patients treated with
drug-eluting balloon (DEB) versus second generation

drug-eluting stent (DES) for in-stent restenosis (ISR)

involving a bifurcation lesion.



CENTRO

CUORE COLUMBUS s.1.. M et h O d S

* Between February 2007 and August 2012
e 1) San Raffaele Scientific Institute; 2) EMO-GVM Centro Cuore Columbus;
3) Ospedale Niguarda Ca’ Granda; 4) Clinical Institute S. Ambrogio,

Milan, Italy.

ISR involving bifurcation lesions
(167 bifurcation restenoses in 158 patients)

IN.PACT Falcon Second generation DES
(Xience Prime™ and Xience V® (Abbott Vascular,

Santa Clara, CA), Promus™ and Promus Element

(Medtronic, Inc., Santa Rosa, California)
(78 bifurcations in 73 patients)

(Boston Scientific Corp., Natick, MA) and Endeavor®
Resolute (Medtronic, Santa Rosa, CA)
DEB was used either on the main-branch (89 bifurcations in 85 patients)

and/or side-branch
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e  Baseline clinical characteristics

DEB 2"d generation DES
(patient number =73)  (patient number = 85)

Age, yrs 67.2+10.4 65.2 +10.1 0.215

P value

Male gender
Diabetes mellitus
Insulin
Dyslipidemia
Hypertension
Current smokers
LVEF, %
Previous M
Previous CABG
Family history of CAD
EuroSCORE
Angina type

Unstable angina

Stable angina/Silent ischemia

Triple vessel disease
SYNTAX score

67 (91.8)
29 (39.7)
12 (16.4)
54 (74.0)
52 (71.2)
5 (6.8)

53.1+10.1

34 (46.6)
14 (19.2)

30 (41.1)
42+3.8

17 (23.3)

56 (76.7)
37 (50.7)

13.7 £+ 8.7

74 (87.1)
32 (37.6)
10 (11.8)
69 (81.2)
61 (71.8)
6(7.1)

54.6 £8.4

45 (52.9)
17 (20)
32 (37.6)
2.8+2.1

14 (16.5)

71 (83.5)
34 (40)

13.3+6.3

0.340
0.716
0.596
0.277
0.324
0.807
0.349
0.425
0.897

0.993

0.004
0.282
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DEB

2" generation DES
(bifurcation number = 78) (bifurcation number = 89)

P value

Site of bifurcation
LAD/diagonal
Distal left main coronary artery
LCx/marginal artery
RCA/PDA

Bifurcation angle

39 (50)
19 (24.4)
14 (17.9)

6(7.7)

63.8+22.0

38 (42.7)
21 (23.6)
24 (27.0)
6 (6.7)
62.2+25.8

0.566

Type of restenosed stent
Bare metal stent 16 (20.5) 25(28.1)
1st generation DES 38 (48.7) 55 (61.8)
2"d generation DES 21 (26.9) 6 (6.7)

Unknown stent 3(3.8) 3(3.4)

Restenosis after stenting only in MB 45 (57.7) 66 (74.2)
Restenosis after stenting both in MB and SB 33 (42.3) 23 (25.8)

Restenosis within stent-in-stent in MB and/orSB 20 (25.6) 13 (14.6)
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DEB

(bifurcation number = 78)

Angiographic characteristics

2"d generation DES
(bifurcation number = 89)

Site of restenosis classified by Medina
True bifurcation (1.1.1/0.1.1/1.0.1)
1.1.1
0.1.1
1.0.1
1.1.0
0.1.0
0.0.1
1.0.0

Restenosis type in MB
focal
diffuse
occlusive

Restenosis type in SB
focal
diffuse

occlusive

53 (67.9)

20 (25.6)

30 (38.5)
3(3.8)
3(3.8)

7 (9.0)
15 (19.2)
0
63 (80.8)
23/63 (36.5)
36/63 (57.1)
4/63 (6.3)
68 (87.2)
21/68 (30.9)
45/68 (66.2)
2/68 (2.9)

51 (57.3)
25 (28.1)
20 (22.5)
6 (6.7)
16 (18.0)
8 (9.0)
12 (13.5)
3(3.4)
77 (86.5)
23/77 (29.9)
48/77 (62.3)
6/77 (7.8)
63 (70.8)
17/63 (27.0)
42/63 (66.7)
4/63 (6.3)
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DEB 2" generation DES

(bifurcation number =78)  (bifurcation number = 89) Pvalue

IVUS 16 (20.5) 9 (10.1)
KBI with any type of balloon 40 (51.3) 55 (61.8)
Scoring or cutting balloon 5(6.4) 0 (0)
Excimer laser 6(7.7) 0 (0)
Rotational atherectomy 1(1.3) 1(1.1)
Dilatation with non-DEB in MB

Max balloon diameter, mm 3.09+0.40 3.14 £ 0.37

Max pressure, mm 17.7+7.6 21.8+6.0

Dilatation with non-DEB in SB ngh pressu re
Max balloon diameter, mm 2.72+0.42 2.81+0.42

Max pressure, mm 15.2+6.7 174+6.3
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DEB 2"d generation DES
(bifurcation number = 78) (bifurcation number = 89)

DEB in MB (n = 54)
Diameter, mm 3.08+£0.34
Length, mm 37.3+£8.2
Pressure, atm 11.0+3.1
Duration of inflation, s 70.5 +23.9
DEB in SB (n = 44)
Diameter, mm 2.87 £0.40
Length, mm 32.7+10.3
Pressure, atm 11.3+3.1
Duration of inflation, s 65.8+21.1
DEB for both branches 20 (25.6)
2"d generation DES in MB (n = 76)
Diameter, mm 3.09£0.38
Length, mm 23.5+10.3
Pre-dilatation 71/76 (93.4)
Post-dilatation 70/76 (92.1)
2nd generation DES in SB (n = 39)
Diameter, mm 2.86 £ 0.38
Length, mm 18.3+6.8
Pre-dilatation 38/39 (97.4)
Post-dilatation 39/39 (100)
Double-stenting technique 25 (28.1)
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Independent predictors for MACE
at multivariate Cox regression analysis

Hazard ratio 95% CI P value

DEB versus DES 0.76 0.39-1.49 0.425

Stent-in-stent (2" restenosis) 2.49 1.26-4.95 0.009

True bifurcation 3.50 1.66-7.37 0.001

LVEF 0.98 0.95-1.01 0.107
Diabetes 1.43 0.78-2.62 0.246
EuroSCORE 1.00 0.90-1.12 0.940

Triple vessel disease 1.09 0.57-2.09 0.794
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Kaplan-Meier curves for MACE and TLR
(DEB vs. DES)
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Kaplan-Meier curves for MACE and TLR
(first restenosis vs. stent-in-stent in DEB group)
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Summary

1) The incidence of MACE was similar in the 2 groups at 2-year follow-
up (32.1% in DEB group vs. 27.6% in second generation DES group)
despite the fact that the DEB group had a higher EuroSCORE and
higher incidence of stent-in-stent as compared to the second
generation DES group.

2) Independent predictors for MACE were stent-in-stent and true
bifurcation.

3) DEB use for first restenosis (non stent-in-stent) was associated with

acceptable clinical outcomes (TLR: 2.6% at 2-year).
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Conclusions

Our results demonstrate that DEB for bifurcation ISR
may be an acceptable treatment option, especially in
cases where repeat stenting has not already been

used for the treatment of a previous restenosis.



