Cut Cut Cut

/qum dictates expansion. Preparation dictates outcome.




*Chapter 1- the beginning of cutting balloons

*Chapter 2- the evolution of idications for cutting
devices

«Chapter 3- cutting in drug eluting balloon therapies



Chapter 1- Development of cutliing ballon technology

Early 1990s

Mid 1995s

Introduction of
atherotome balloon
(Interventional
Technologies)

Approvement outside US

2001

2005

Flextome Cutting Balloon

Boston Scientific acquired
«Interventional Technologies»

2017

Wolverine
Balloon
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Mechanism of action POBA vs. Cutling

Maximum principal
Tensile stress (MPQ)

Balloon Angioplasty

Barotrauma (pressure and injury) to the vessel wall injury
causing irregular intimal stretching and tearing

Problems: elastic recoil, dissection, intimal proliferative
response leading to restenosis
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Mechanism of action POBA vs. Cutling

Improved Inner and
Outer Flexibility ImprovedTip
Flexibility and Visibility

Reduced Lesion
Entry Profile

Improved Balloon
Flexibility and Durability

Reduced Crossing Profile

Maximum principal

Tensile stress (MPa)
+35
+30

Cutting Balloon Angioplasty

+25
+ +20
+15

WOLVERINE
3mm
12 ATM

Pressure magnified to precise points at the
athereotomes

controlled pressure dilation

small localized injury confined to the incision sites

+10
+5
0

WOLVERINE™ Cutting Balloon #h



Cutting in fibrotic lesions- 38y male, anterior Mi

4.0x15 Wolverine




Atherotomes Are Microsurgical
Smaller Than 2 Human Hairs

127 um

WOLVERINE™ Atherotome Height

140 pm .

Two Human Hair
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Pke—cinicol Wie coronary
artery post Cutting Balloon'

Atherotome

Cutting Height Lez/ [
Human LAD

Media Thickness' 320 ym
Human LAD

Wall Thickness' 900 um

"Data on file at Boston Scientific. Results of bench models are not
predictive of clinical performance. Photos taken by Boston Scientific.



Safety- Coronary perforations, incidence with cutting

balloon

Study Flow Significant Association Between Cutting
A 2016 analysis of >500,000 cases from the Balloon Use and Fewer Perforations
BCIS database on the incidence,
determinants, and outcomes of coronary - Odds Ratio )
peroration during PCl in the UK halielells (95% CI) e

I | ! Cutlting

N=16,990 (99.7%) N=59 (0.3%) Balloon Use
No Perforation with Perforation with

0.62 (0.43-0.89) 0.010

Cutting Balloon Use Cutting Balloon Use

lesion preparation with an optimally sized and inflated Cutting Balloon removes the need for
overly-aggressive POBA dilatations in resistant lesions

Kinnaird, Tim, et al. Circulation: Cardiovascular Interventions 9.8 (2016): e003449. a#)



Cutting in fibrotic lesions- 38y male, ACS




Chapter 1- the idea behind cutting balloons

U.S. Multicenter Palmaz-Schatz stent registry, there
was a 30% rate of restenosis in the 1,189
patients.[?! Of the 39.7% of patients treated with
POBA for ISR, 54% percent had recurrent
restenosis of the target vessel.

Review: Cutting Balloon Angioplasty Michael S. Lee, MD, Varinder Singh, MD, Thomas J. Nero, MD, James R.
Wilentz, MD; J Invasive Cardiol. 2002;14(9)
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Cutling Balloon

Less Balloon Slippage in Resistant Lesions

RESCUT Randomized Trial

Multicenter, randomized, trial including N=428 ISR patients

}
Cutting Balloon POBA
n=214 n=214

Key Points: Cutting Balloon led to

» Use of fewer balloons

 Less requirement for additional stenfing
* Significantly less balloon slippage

Randomized 1:1

Safety and effectiveness of cutting balloon has not been established in ISR Albiero, R, et al. Journal of the American College of Cardiology 43.6 (2004): 943-949 Alfonso, F, et al. Catheterization and cardiovascular interventions 66.4 (2005): 521-527.



Cutting in Instentrestenosis
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Cutting in Instentrestenosis
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Cutting in Instentrestenosis

DCB LAD
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3.5%15 Cutting

Final result

DCB LCX
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Cutting balloons occupy a niche role, mainly in ISR
and selected fibrotic lesions, but have largely been
displaced in complex calcified disease.
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Chapter 2- calcium treatment




Change of patient population

Share of the population aged over 80 years

2050 e ..Characteristics of PCI
16 Apan RS TR patients have changed
14 substantially over tfime,
12

The increasing age and

10 . .
proportion of patients

B undergoing PCI greatly

6 influence outcome

4

2 / ::epglc;:;fz: trends in percutaneous coronary intervention: 20-year results from

0

1980 2000 2020 2050

Adapted from OECD Historical Population Data and Projections
Database, 2013



Calcium treatment

Calcium freatment
needs will continve tfo
grow over the next 10

year



Identifying needs

*Criteria for Ca Modification:

*  360° arc of calcium Considerations
*  >270° arc of calcium and >5 mm length of calcium “ Long, diffuse calcium with or without nodular calcium

Angiographic Evidence of Calcified Coronary Lesion P Concemri_c' eccentric, or nodular calcium
% Focal calcium

Additional characteristics of calcified lesions that may
require calcium modification:

* Calcified nodule

* Lesion EEL <3.5 mm or Negative remodeling (Lesion

EEL diameter <distal EEL diameter) Intravascular Imaging to Evaluate
«  Minimum thickness of calcium >0.5 mm (OCT) Criteria for Calcium Modification
v ¥
Intravascular Imaging Not Feasible Intravascular Imaging
or Imaging Criteria Not Met Criteria Met

\ 4

Atherectomy | < Unable to Deliver 1:1 sized NC/Specialty Balloon Atherectomy“
Intravascular Lithotripsy?

Specialty Balloons*

v

oL
Intravascular Imaging to Evaluate Calcium fractures on intravascular imaging
Criteria for Further Calcium Management and/or
or

Full Expansion of a 1:1 Balloon in 2 Views

1:1 sized NC/Specialty Balloon

Proceed with PCI

R.F. Riley et al. / Journal of the Society for Cardiovascular Angiography & Interventions 3 (2023) 101259 i



Mechanism of action

Eccentric Calcium Prepared
by Cutting Balloon

g
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Atherotome

__ AdventitiG’a -




Mechanism of action

Calcification Model
Stress Distributions

Maximum principal

Tensile stress (MPa)
+35

+30
+25
& +20
+15
+10
+5

WOLVERINE
3 mm
12 ATM

stress is focused at spe

NC Balloon
3mm
12 ATM

Zhu, Xiaodong, et al. Circulation Reports 3.1 (2021): 1-8. Results of computer models are not predictive of clinical performance. Clinical results may vary.

balloon force 3x vs NC Balloon

Peak Tensile S ress (Mpa)

= N W bhs U O N ®
O O O © O o o o

o

Peak Value of Maximum
Principle Tensile Stress (MPa)

67

6 atni® Cutting Ballopy ..., ®NC
Balloon

20 atm
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COPS RCT

Cutting Balloon vs Non-Compliant Balloon

PRIMARY RESULT

Cutting Balloon Achieved a Significantly
Larger MSA at the Site of Maximal Calcium

Study Design
Multicenter study of N=100 patients with de novo Zi:lz:lmsgit:t (mm?) p =0.035
lesions of calcium arc >100 degrees
| 15 ° —
Randomized 1:1
N=50 N=50 10 - A+0.8 mm?
Cutting Balloon Non-Compliant Balloon (~11%)
| ‘ 5 - —
DES Implant e
0
Primary Endpoint: Non-Compliant Cutting Balloon
Minimum stent area (MSA) at calcium site Balloon

Cutting Balloon resulted in a
significantly larger MSA at the site of
max calcium

Mangieri, A., et al. Catheterization and Cardiovascular Interventions 101.4 (2023): 798-805.



SHORTCUT RCT

Cutting Balloon * Rotational Atherectomy vs. Shockwave * Rotational Atherectomy

PRIMARY RESULT
Cutting Balloon was Non-Inferior to IVL

Study Design

Randomized frial of N=413 patients at 21 US sites
with de novo Moderate/Severely calcified lesions

Planned Rotational Atherectomy

!

L 4

No

Yes
I
Randomized 1:1
ROTASHOCK

Randomized 1:1

Cutfing Balloon

HD-IVUS post (fracture assessment)

Stenting and Final IVUS

Post-PCI MSA
at Max Calcium (mm?)

10

for Stent Expansion at the Site of Maximal Calcium

Non-Inferior
p for non-inferiority < 0.001

I I
7.54 mm? 7.49 mm?

Cutting IVL

Balloon (n = 207)
(n = 206)

KEY TAKEAWAYS

Comparable stent expansion and calcium modification
No relevant differences in the overall cohort.

e IVL was associated with significantly higher procedural cost.

Presented by S. Baron at TCT 2025



SHORTCUT RCT

Cutting Balloon * Rotational Atherectomy vs. Shockwave * Rotational Atherectomy

Key Characteristics

Device Technique

On average, CB was used at 17atm with a
balloon diameter of 3.1mm and 3.8 inflations

()

On average, 90 IVL pulses were used with a
balloon diameter of 3.5mm

IVL CB
N=218 N=212
Reference Vessel Diameter 3.5 mm 3.4 mm
Target Lesion Stenosis 87% 89%
Median Max Calcium Arc 347° 338°
0-269° 25.7% 26.0%
270-359° 24.8% 25.5%
360°
49 5% 48.6%
Nodular Calcium 25% 25%
CTO 12.5% 13.5%

Presented by S. Baron at TCT 2025




SHORTCUT RCT

Cutting Balloon * Rotational Atherectomy vs. Shockwave * Rotational Atherectomy

Primary Endpoint (Total Cohort): MSA at Max Calcium

100 Significant Interaction for Atherectomy (P=0.044)
907 Endpoint VL CB PNon-inferiority
07 Cutting Balloon MSA at Max Ca** | 8.8 2.7 mm? | 7.7 2.3 mm? 0.399
—_ 70—
2 Infravascular ; ;
E ool Lithotripsy Endpoint RotaTripsy RotaCut Non-inferiority
e sode MSA at Max Ca** | 8.4%£23mm? | 8.3+2.5mm? <0.001
g
= 40
30 Safety
bl IVL or CB Complications Infrequent & Comparable 0.34
0 ' E— r : In-Hospital MACCE 1.0% 1.0% 1.00
(o] 5 10 15 20
MSA (mm?) 30-Day MACCE 2.9% 2.9% 1.00
Endpoint IVL CB P
N=218 Lesions © N=212 Lesions B\ LLHET{=1l1514% Cost
++ + 2 + 2 * ‘
MSA at Max Ca 8.6 ¥ 2.5 mm 8.0*2.4 mm 0.007 < E— P
Stent Expansion at Max Ca*™* 97.7 +24.0 % 97.7 +259 % P=0.99 ©.-‘§ Procedure Cost $13,051 $9,409 <0.001
MSA Overall 71222 6.9+2.1 P=0.25
Calcium Fracture 77.4% 78.9% P=0.72

Presented by S. Baron at TCT 2025



PCI LAD

v

IVUS uncrossable in LAD=> Rotablation,

160000 runs/min

v &

Y
.
#l & @

' F i b g _P.




Proper usage of cutlting Balloons

O Multiple Inflations!!

e 'fﬂ b

Average inflations of Cutting balloon in ShortCut 3.8 fimes...




The beauty of plaque modification




PREPARE CALC Combo ROTACUT vs Rotational Atherectomy vs Modified Balloons

ROTACUT resulted in a significantly
greater acute lumen gain was
obtained with ROTACUT vs MB or RA

(p=0.001 and p<0.001)

Study Design

Prospective, single arm, historical-controlled trial
of N=110 patients with severely caicified lesions

L3 l
Prepare Calc Historical Control ~
N=100 N=100 N=110
Rotational Atherectomy Modified Balloon ROTACUT

DES Implant

Stent expansion was comparable

Primary Endpoints:
1) In-stent acute lumen gain by QCA
2) Stent expansion by OCT

ROTACUT resulted in a significantly

greater MSA vs MB or RA (7.1mm2 vs
6.1mm?2 6.2mm?; p=0.003 and p = 0.004)

Allali, A., et al. Catheterization and Cardiovascular Interventions 100.6 (2022): 979-989.



Chapter 3- cutting in drug eluting balloon
therapies



Modern eluging theapies and Cutling devices

Acceptable
Angiographic
Result

No flow-limiting dissections
Residual stenosis < 30%
FFR > 0.80

Optimal Lesion Preparation

Predilation
Standard semi-compliant balloon
Specialty balloons
(scoring, cutting, non-compliant)
Balloon-to-vessel ratio 1:1

Options
Rotablation, lithotripsy
Functional measurement (FFR)*

~ Intravascularimaging (IVUS, OCT) for ISR

Suboptimal
Angiographic
Result

Flow-limiting dissection
Residual stenosis > 30%
FFR<0.80

DCB

Short delivery time
Sufficient inflation time

Jeger R et al. JACC Cardiovasc Interv. 2020.;13(12):1391-1402.
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Chapter 3-

3.0 x 10 Cutting
balloon

Reduces uncontrolled, flow-limiting dissections
Controlled microdissections facilitate drug transfer*

* Enhanced Drug Effect With Cutting Balloon Followed by Drug Coated Balloon in a Rabbit Mode, Shiozaki et al. Catheter Cardiovasc. Interven. 03/25 u
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Take-home messages

Cutting Balloons are not a niche any more

Calcium determines the result
0 If you don't modify it, you accept lesion failure

Cutting balloons enable conirolled, focal plaque modification
0 Resulting in higher MSA at calcium site- proven in randomized trials

TOOLS ARE NOT COMPETITORS- THEY ARE SEQUENTIAL STEPS



