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Lasers and the Light Spectrum
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Catheter monorail
(0.9-1.4-1.7-2 mm)

Compatible con cualquier guia

Frecuencia: 25-80 Hz

Energia: 40-80 mj/mm2

Goteo (serum): 2-3 ml/s

Avance: 0.5-1 mm/s (laser
penetracion: 35-50 micras)

10 s laser on-5 s laser off
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Modificacion de la placa subyacente: particulas < 10 micras

Absorcion de particulas por el sistema reticuloendotelial

5, 6y7NOVIEMBRE
HOTEL RIU PLAZA DE ESPARA

(1) (2] &
Photochemical Photothermal Photomechanical
Breaking Producing Creating

molecular bonds

Vaporizacion de trombo

thermal energy

kinetic energy




g CSC 2025 © 2001 Schattauer GmbH, Stuttgart Thromb Haemost 2001 86: 1087-93 5,6y 7 NOVIEMBRE
% HOTEL RIU PLAZA DE ESPANA

CORONARY AND STRUCTURAL CONGRESS
CONGRESO CORONARIO Y ESTRUCTURAL

MADRID Alterations of Platelet Aggregation Kinetics with Ultraviolet
Laser Emission: The “Stunned Platelet” Phenomenon

On Topaz!, Anthony J. Minisi', Nelson L. Bernardo!, Richard A. McPherson 2,
Erika Martin?, Sheryl L. Carr3, Marcus E. Car, Jr.3
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e NEW ENGLAND
JOURNAL of MEDICINE

APRIL 9, 2015

ESTABLISHED IN 1812 VOL. 372 NO. 15

Randomized Trial of Primary PCI with or without Routine
Manual Thrombectomy

S.S. Jolly, J.A. Cairns, S. Yusuf, B. Meeks, J. Pogue, M.J. Rokoss, S. Kedey, L. Thabane, G. Stankovic, R. Moreno,
A. Gershlick, S. Chowdhary, S. Lavi, K. Niemeld, P.G. Steg, |. Bernat, Y. Xu, W.J. Cantor, C.B. Overgaard, C.K. Naber,
A.N. Cheema, R.C. Welsh, O.F. Bertrand, A. Avezum, R. Bhindi, S. Pancholy, S.V. Rao, M.K. Natarajan,

J.M. ten Berg, O. Shestakovska, P. Gao, P. Widimsky, and V. DZavik, for the TOTAL Investigators*
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Figure 1. Kaplan—Meier Estimates for the Primary Outcome and Stroke at 180 Days.

Shown are the cumulative hazard rates of the primary outcome [death from cardiovascular causes, recurrent myo-

Icardial infarction, cardiogenic shock, or New York Heart Association class IV heart failure) (Panel A) and stroke

(Panel B) in the thrombectomy group and the percutaneous coronary intervention (PCl)—alone group within TE0 days

after the procedure. In each panel, the inset shows a more detailed view of the same data up to a probability of 0.08 in
Panel A and 0.020 in Panel B.
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CLINICAL PRACTICE GUIDELINES

2025 ACC/AHA/ACEP/NAEMSP/SCAI
Guideline for the Management of Patients
With Acute Coronary Syndromes: A Report of
the American College of Cardiology/American
Heart Association Joint Committee on Clinical
Practice Guidelines

Recommendation for Use of Aspiration Thrombectomy

Referenced studies that support recommendation are summarized in
the

Recommendation

1. Among patients with STEMI undergoing PPCI,
manual aspiration thrombectomy should not be
performed routinely prior to PCI given lack of
clinical benefit"'-
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Excimer Laser Angioplasty in Acute

Myocardial Infarction
(The CARMEL Multicenter Trial)

On Topaz, Mp, Douglas Ebersole, mp, Tony Das, mp, Edwin L. Alderman, mp,
Hooman Madyoon, Mp, Kishor Vora, mp, John D. Baker, mp, David Hilton, mp, and
Johannes B. Dahm, mMp

Patients with acute myocardial infarction (AMI) with
thrombus-laden lesions constitute a revascularization
challenge. Thrombus and atherosclerotic plaque absorb
laser energy; thus, we studied the safety and efficacy of
excimer laser in AMI. In a multicenter trial, 151 patients
with AMI underwent excimer laser angioplasty. Baseline
left ventricular ejection fraction was 44 + 13%, and 13%
of patients were in cardiogenic shock. A saphenous vein
graft was the target vessel in 21%. Quantitative coro-
nary angiography and statistical analysis were per-
formed by independent core laboratories. A 95% device
success, 97% angiographic success, and 91% overall
procedural success rate were recorded. Maximal laser
gain was achieved in lesions with extensive thrombus
burden (p <0.03 vs small burden). Thrombolysis In Myo-
cardial Infarction (TIMI) trial flow increased significantly
by laser: 1.2 = 1.1 t0 2.8 = 0.5 (p <0.001), reaching a
final 3.0 = 0.2 (p <0.001 vs baseline). Minimal luminal
diameter increased by laser from 0.5 + 0.5t0 1.6 = 0.5
mm (mean = SD, p <0.001), followed by 2.7 = 0.6 mm

after stenting (p <0.001 vs baseline and vs after laser).
Laser decreased target stenosis from 83 = 17% to 52 =
15% (mean = SD, p <0.001 vs baseline), followed by
20 = 16% dfter stenting (p <0.001 vs baseline and vs
after laser). Six patients (4%) died, each presented with
cardiogenic shock. Complications included perforation
(0.6%), dissection (5% major, 3% minor), acute closure
(0.6%), distal embolization (2%), and bleeding (3%). In a
multivariant regression model, absence of cardiogenic
shock was a significant factor affecting procedural suc-
cess. Thus, in the setting of AMI, gaining maximal throm-
bus dissolution in lesions with extensive thrombus bur-
den, combined with a considerable increase in minimal
luminal diameter and restoration of anterograde TIMI
flow, support successful debulking by excimer laser. The
presence of thrombus does not adversely affect proce-
dural success; however, cardiogenic shock remains a
predictor of major adverse events during

hospitalization. ©2004 by Excerpta Medica, Inc.
(Am J Cardiol 2004;93:694-701)
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(The CARMEL Multicenter Trial)
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TABLE 1 Procedural and Angiographic Data
Lesions (n = 151)
Vessels treated
Left main 2 [1%)
Left anterior descending 47 (31%)
Left circumflex 20 (13%)
Right coronary arte 51 (34%)
Saphenous vein grcm 31 (21%)
Lesion morphology
Length (mm) 232 148
Total occlusion 56 (37%)
Subtotal occlusion 51 (34%)
Eccentric 62 (53%)
De novo 137 (91%)
Restenotic 4 (2%)
In-stent restenosis 10 [7%)
TIMI thrombus grading scale
Grade 0 11 (7%)
Grade 1 14 (9%)
Grade 2 28 (19%)
Grade 3 35 (23%)
Grade 4 63 (42%)
Largest laser catheter used
0.9 mm 13 (9%)
1.4 mm 38 (25%)
1.7 mm 65 (43%)
2.0 mm 35 (23%)
Mean no. of laser catheters used 1.1
Mean no. of laser pulses 1,764 = 1,919
Adjunct PTCA 149 (99%)
Stents 139 (92%)
Glycoprotein llb/llla receptor antagonists 78 (52%)
% Angiographic stenosis
Baseline 95% = 6%
Postlaser 48% + 23%*
Final 3% + 9%*
TIMI How
Baseline .22 1.1
Postlaser 2.8+05%
Final 3.0 + 0.2*
Laser success 143 (95%)
Angiographic success 146 (97%)
Procedural success 138 (91%)
*p <0.001 versus baseline.
PTCA = percutaneous transluminal coronary angioplasty.

TABLE 3 Debulking per TIMI Thrombus Grading Scale (N = 151 patients)
TIMI Thrombus Grading Scale
0] 1 2 2 4
Small Medium Large Extensive
No Thrombus Thrombus Thrombus Thrombus Thrombus
(h=11) (n = 14) (n = 28) (n = 35) (n = 63)
MLD
Baseline (mm) 0.87 = 0.569 0.72 = 0.43 0.65 = 0.45 0.59 = 0.49 0.37 = 0.49
Postlaser 174+ 048 1,48 ~ 0 A0 151 -+ 051 L5350 + 0 4] 152 0 &2
Laser acute gain 0.920 = 0.63 Q.76 + 0.52* 0.84 = 0.60 0.94 = 0.48 1:221 == 0.72I
Final 2%/ T U000 2.234 * U.O0O 247 T U.02 2062 = U35 2.0 =062
%DS
Baseline 74 * 21% 76 = 16% 77 = 16% 82 = 16% 89 = 15%
Postlaser 47 = 13% 512 11% 52 =+ 15% 51 * 13% 53 = 17%
Laser acute gain 27 + 18% 25 + 15% 25 + 19% 31 = 16% 36 + 200
Final 16 = 17% 15+ 13% 22 = 14% 16 = 17% 22 = 16%
*p <0.03 versus extensive thrombus.
Abbreviations as in Table 2.
TABLE 4 Complications
Death 6 (4%)
Emergency bypass surgery 0
i Porary al
Perforation 1 {0.6%)
Guidewire-induced 8]
Laserinduced o]
Ballcon-induced 1 {0.6%)
Dissection 12 (8%)
Maijor (NHLBI cI]!pe CorD) 7 5%)
Guidewire-induced 2 (1.4%)
Laser-induced 4 (3%
Balloon-induced 1 (0.6%)
Minor (NHLBI type B) 5 (3%)
Guidewire-induced o]
Laserinduced 2 (1.3%)
Balloon-induced 3 (2%)
clocy e 1 {0 A°0)
| Distal emboliztion 3 (2%
Laser-induced 1 (0.6%)
Stentinduced 1 (0.6%)
i L0 6%
No reflow 4 (3%)
I g T 0.0 /o]
Stentinduced 2 (1.4%)
TEC-induced 1 (0.6%)
Late thrombosis 2 (1.4%)
Bleeding (groin, 3; GI, 1) 4 (3%)
Gl = gc:stroimestincll; NHLBI = National Heart, Lung, and Blood Institute;
TEC = transluminal extraction catheter.
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Circulation Journal

) Official Journal of the Japanese Circulation Society
http: //www. j-circ.or.jp

ORIGINAL ARTICLE

Cardiovascular Intervention

Vaporizing Thrombus With Excimer Laser Before
Coronary Stenting Improves Myocardial
Reperfusion in Acute Coronary Syndrome

Daisuke Shishikura, MD: Satoru Otsuji, MD, PhD: Shin Takiuchi, MD, PhD;
Atsushi Fukumoto, MD:; Katsuaki Asano, MD, PhD:; Masashi Ikushima, MD, PhD;
Tokuki Yasuda, MD: Katsuyuki Hasegawa, MD: Toshikazu Kashiyama, MD:
Masanori Yabuki, MD, PhD; Toshiaki Hanafusa, MD, PhD; Yorihiko Higashino, MD

Tahle 1. Patient Clinical Characteristics

Characteristics ELCA (n=50) ASP (n=48) P-value

Diagnosis

STEMI 40 (80.0) 41 (85.4)

NSTEMI 2(4.0) 4 (8.3)

UAP 1(2.0) 0 (0)

RMI 7 (14.0) 3(6.3)
Age (years) 67.0£9.8 66.1+12.9 NS
Male 41 (82.0) 36 (75.0) NS
Hypertension 29 (58.0) 26 (54.2) NS
Diabetes mellitus 16 (32.0) 15 (31.3) NS
Dyslipidemia 27 (54.0) 27 (56.3) NS
Smoking 24 (48.0) 27 (56.3) NS
Previous Ml 6(12.0) 2(4.2) NS
Previous PTCA 6 (12.0) 2(4.2) NS
Previous CABG 0(0) 0 (0) NS
LVEF before PTCA (%) 52.8+9.2 55.4+9.4 NS
AWMSI at 2 weeks later 0.2+0.1 0.2+0.2 NS

| Door-to-balloon time (min) 50.9+15.0 44.1+16.9 0.04)

Peak CK (IU/L) 2,208+1,742 2,744+2 706 NS
Peak CK-MB (IU/L) 186+167 199+224 NS
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Figure 2. Thrombolysis In Myocardial Infarction (TIMI) flow grade before and after the procedure. The proportion of lesions with
TIMI grade 3 flow was significantly higher in the excimer laser coronary angioplasty (ELCA) group after ELCA treatment and at the
final angiogram than in the manual aspiration (ASP) group (86.0% vs. 68.8%, P=0.04).
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Figure 3. Myocardial blush grade (MBG) at the final angiogram. The proportion of lesions with an MBG of 3 was significantly
higher in the excimer laser coronary angioplasty (ELCA) group at the final angiogram than in the manual aspiration (ASP) group

(76.0% vs. 54.2%, P=0.02).

Table 4. Device Success and Procedural Complications

ELCA (n=50) ASP (n=48) P-value
Device success
I Lesion crossabilityt 50 (96.2) 48 (82.6) 0.04 |
Attainment of 220% reduction in stenosis after procedure 44 (88) 31 (64.6) 0.01
Procedural success
In-hospital MACE 0 (0) 5(10.4) 0.03
TLR/TVR 0(0) 0 NS
MI 0(0) 0 NS
CABG 0 (0) 2(4.2) NS
Death 0(0) 3(6.3) NS
Procedural complications
No reflow/slow flow 1(2.0) 3(6.3) NS
ﬁ)istal embolism 6 (12.0) 13 (27.1) 0.05 |
Side-branch occlusion 1(2.0) 0 (0) NS
Dissection 2 (4.0) 1(2.1) NS

100% -
50% A
0% T 1
ELCA ASP
O absent(<30%)
W partial(30%-70%)
B complete(>70%)

Figure 4. ST-segment elevation resolution at 30-60min after
the procedure in ST-segment elevation myocardial infarction
patients only. There were no significant differences in ST-
segment elevation resolution between the 2 groups (35.0%
vs. 39.0%, NS). ELCA, excimer laser coronary angioplasty;
ASP, aspiration.
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Patients with STEMI between 2012 and 2020 | [o-oo CENTRAL ILLUSTRATION: Definitions, Predictors, and Outcomes of Failed
N=1.804 163 Thrombolysis or Successful Thrombus Aspiration
112 No PPCI
Ui hhicaly Failed Thrombus Aspiration Among STEMI Patients With Large Clot Burden

Patients with STEMI underwent PPCI 383 TIMI flow grade 2 or 3
with large thrombus burden 152 Thrombus grade 1, 2 Patients with STEMI undergoing PPCI Outcome Measures

N =875 with large thrombus burden (N = 812) Failed TA  Successful TA
j' 63 No thrombus aspiration . (n=279) (=533 PValue
— 1 Lt 71(254)  94(176)  0.009
Thrombus aspiration grade 0-2
N =812 g
Myocardial blush
grade /1 55(19.7) 73 (13.7) 0.025
l l Microvascular
Failed thrombus aspiration Successful thrombus aspiration obstruction on CMR 46/56152.1) 621001(62.0) 0.009
_ =279 (34.4% n =533 (65.6%) ;
Failed TA Cta;dc;a; de et 31 (11.1) 34(64)  0.018
No thrombus retrieval, Thrombus retrieval, d 2y
remnant thrombus grade 22, remnant thrombus grade 0/1, (n ~ 279)
or distal embolization and no distal embolization 1 1
No thrombus retrieval, Thrombus retrieval, Predictors of TA Failure
remnant thrombus remnant thrombus
ISR = in-stent restenosis; PPCI = primary percutaneous coronary intervention; STEMI = ST-segment elevation myocardial infarction; grade 22, grade 0/1, and no

TIMI = Thrombolysis In Myocardial Infarction. or distal mbollzatlon distal embollzatlo

* Old age
» Killip class lIf1V

Y 5 o

» Non-LAD
« Tortuosity
» Calcification

» Failed thrombus aspiration is associated with reduced myocardial perfusion and an unfavorable clinical outcome in
patients with STEMI and large thrombus burden

+ Older age, hemodynamic instability, tortuous and calcified IRA, and non-LAD as the IRA mitigate the effectiveness
of manual thrombus aspiration

Jeon HS, et al. JACC Cardiovasc Interv. 2024;17(19):2216-2225.
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Research Article

Laser Vaporization of Intracoronary Thrombus and Identifying
Plaque Morphology in ST-Segment Elevation Myocardial
Infarction as Assessed by Optical Coherence Tomography

Yuki Yamanaka, Yoshihisa Shimada (9, Daisuke Tonomura, Kazunori Terashita,
Tatsuya Suzuki, Kentaro Yano, Satoshi Nishiura, Masataka Yoshida, Takao Tsuchida,
and Hitoshi Fukumoto

Cardiovascular Center, Shiroyama Hospital, 2-8-1 Habikino, Habikino 583-0872, Japan
Correspondence should be addressed to Yoshihisa Shimada; shimada@shiroyama-hsp.or.jp

Received 6 January 2021; Revised 13 June 2021; Accepted 14 July 2021; Published 29 July 2021
Academic Editor: Seif S. El-Jack

Copyright @ 2021 Yuki Yamanaka et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

Objectives. We evaluated the thrombus-vaporizing effect of excimer laser coronary angioplasty (ELCA) in patients with ST-
segment elevation myocardial infarction (STEMI) by optical coherence tomography (OCT). Background. Larger intracoronary
thrombus elevates the risk of interventional treatment and mortality in patients with STEMI. Methods. A total of 92 patients with
STEMI who presented within 24 hours from the onset and underwent ELCA following manual aspiration thrombectomy (MT)
were analyzed. Results. The mean baseline thrombolysis in myocardial infarction flow grade was 0.4 + 0.6, which subsequently
improved to 2.3+0.7 after MT (p <0.0001) and 2.7 + 0.5 after ELCA (p = 0.0001). The median residual thrombus volume after
MT was 65.7 mm®, which significantly reduced to 47.5 mm? after ELCA (p <0.0001). Plaque rupture was identified by OCT in only
22 cases (23.9%) after MT, but was distinguishable in 36 additional cases after ELCA (total: 58 cases; 63.0%). Ruptured lesions
contained a higher proportion of red thrombus than nonruptured lesions (75.9% vs. 43.3%, p = 0.001). Significantly larger
thrombus burden after MT (69.6 mm” vs. 56.3 mm?, p < 0.05) and greater thrombus reduction by ELCA (21.2 mm’ vs. 11.8 mm”,
p <0.01) were observed in ruptured lesions than nonruptured lesions. Conclusions. ELCA effectively vaporized intracoronary
thrombus in patients with STEMI even after MT. Lesions with plaque rupture contained larger thrombus burden that was
frequently characterized by red thrombus and more effectively reduced by ELCA.
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Laser Vaporization of Intracoronary Thrombus and Identifying

Plaque Morphology in ST-Segment Elevation Myocardial
Infarction as Assessed by Optical Coherence Tomography
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Basal characteristics N: 130

Age
61.8+11.7

energia

Woman
18 (13.8%)

DM
18 (13.8%)

Killip

I
98 (75.4%)

I
18 (13.8%)

]|
3 (2.3%)

114 (87.7%)

1.4
16 (12.3%)

Laser initial strategy
66 (50.8%)

Laser rescue therapy
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2.5

1.5

TIMI BL

2.29

TIMI AL

P < 0.001
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Technical and procedural success

Technical success
128 (98.5%)

Procedural success

124

95.4%

Death
1 (0.8)

Perforation
1 (0.8)

Distal embolization
3 (2.3)

Ventricular arrhythmia
1 (0.8)

No reflow phenomenon
4 (3.1)

Stent thrombosis
1 (0.8)

5, 6y7NOVIEMBRE

HOTEL RIU PLAZA DE ESPANA




CCSC2025 T My, S

CORONARY AND STRUCTURAL CONGRESS
CONGRESO CORONARIO Y ESTRUCTURAL

MADRID

Free of combined events

1,07 |

0,89 f

Cumulative survival
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MACE: muerte por cualquier causa, nuevo IAM o revascularizacién de lesion diana determinado por estadistico
by Kaplan-Meier
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D Conclusiones

ELCA tiene capacidad de dislolucion del trombo y es una herramienta mas en el context de
SCA especialmente con alta carga trombotica

En lesiones de alto contenido trombdtico, ELCA parece capaz de dejar menos remanente
trombotico en la arteria comparado con tromapiracion

Estudios no aleatorizados sugieren mejores tasas de éxito técnico y probablemente mejor
grado de TIMI y perfusion miocardica comparado con tromboaspiracion en ICP 1°,
pero faltan estudios aleatorizados para mostrar su impacto real a nivel de microcirculacion
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