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Laser otnv OupoAoyila

2TMEPQ, T L0 TWV AELCEP TIOU Y PNOLUOTIOLOVVTOL
ouvnBeotepa oIV oupoAoyia TtepAapPavouv: -

= Nd:YAG

= Ho:YAG (holmium:YAG)

= KTP (potassium titanyl phosphate) Green Light
= |BO (lithium triborate)

Diode
= CO2

Argon
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I LASER & AIGIAZH OYPOIMNOIHTIKOY




I Iotopia..

= 1987 [Dretler et al. 1987]:
Yypa: “dye” lasers ( opyavLKT) XpWOTLIKT))
PW: pulsed wave

Katakeppatiopog 8o -90% twv AlBwv

Trouble with fragmentation of notoriously *hard’ stones
composed of calcium oxalate monohydrate (COM) and cysteine
[Floratos and de la Rosette, 1999]




Holmium laser (Ho:YAG)

I
(aluminum-ytrium-garnet)

» To Ho:YAG laser eival eva TTAALKO laser e
UI{KOG KUHOTOG 2140 Nm

" Amoppodnon aTo To VEPO

" O KATOKEPUATIOMOG CUHPAIVEL UECW TOU
dwtoBeppIKOV PalvouEvou

...... extremely effective as an intracorporeal
lithotri ptOr for most stones. In addition it can be used in the setting of



[ OwtoBepu1kO GATVOUEVO

= AMEOT) aTIOPPOPNON TNG EVEPYELAG aTIO TOV AiB0o
= MIKPEG, aKaVOVIOTEG PUOAAIOEG — OoTINAdLOTIONO)

= KUplog unyaviopds twv Holmium, Thulium, Nd:YAG

MNapdyel pikpotepa, Bpavopata «dust»



I Holmium laser

= Mikpo BaBog bieicduong 0,5 -1 MM

l, Kivouvog datpnong:
: T amootaoT HETa&U TOU AKPOU TNG tvag
KOL TOU oupnIrpa €ivat > 1 mm




I Tvec laser

AlopeTpog(um)
150
200
240
272
365
550
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Il Optimal power settings for

Holmium:YAG lithotripsy

; — Ur()l()&mdl
7. | Association

= maximal fragmentation
= minimal fragment size

= minimal retropulsion

272 or 365 um optical fiber

0.210 2.0 J and 10 to 40 Hz. T

« At low pulse energy (0.2 J) less fragmentation and retropulsion

occur and small fragments are produced.

At high pulse energy (2.0 J) more fragmentation and retropulsion
occur with_larger fragments.




[ Retropulsion
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Retropulsion (mm)

0.2J 10 0.2 J 40 0.5J 10 0.5.J 40 1.0J 10 2.0J 10
Hz Hz L F4 Hz Hz Hz

Retropulsion increases as pulse energy increases.



Hll F r‘a gme nt S i Z e Several studies have shown that low

pulse energy settings produce smaller
stone fragments than high pulse
energy settings

1 No device

Ll PercSys
I BackStop

iassass —_—
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1M0Hz 40HzZ 10HzZ 40Hz 10Hz 10Hz

Fragment size mcreases as pulse energy increases




I EAU Guidelines

Recommendation LE |GR
Ho:YAG laser lithotripsy is the preferred method for (flexible) URS. 3 B

Ho:YAG laser lithotripsy has become the reference
standard for both rigid and flexible URS (GR: B)

u

. LE
Pulsed lasers are an effective and safe treatment for UUT stones, using endoscopes. 2a
Lasers present a safe option for fragmenting stones in the upper urinary tract. 1b

European
Association
of Urology



I FREDDY (frequency doubled
double-pulse Nd:YAG) laser

KTP crystal ® Nd:YAG laser

i two pulses: 20% green light component at 532 nm

0% |




I FREDDY (frequency doubled
double-pulse Nd:YAG) laser

= FDA: 2001

* KOTOOKEUAOTNKE OPYLKA YL TOV KOTAKEPUATIOMO
AOwv.

J Endourol. 2006 May;20(5):296-9.
Endoscopic lithotripsy and the FREDDY laser: initial experience.
Dubosq F1, Pasqui F, Girard F, Beley S, Lesaux N, Gattegno B, Thibault P, Traxer O.

1. Aodaleg, amoteAeopatiko, ¢Onvo

M




I FREDDY (frequency doubled
double-pulse Nd:YAG) laser

Lasers Surg Med. 2007 Sep;39(8):637-40.
A comparison of the FREDDY and holmium lasers during

ureteroscopic lithotripsy.
Yates J1, Zabbo A, Pareek G.

= Stone-free rates
FREDDY 76.7%
Holmium 93.3%

= Holmium laser may be more effective than the



MOSES Holmium Laser

60% | retropulsion
25% | pEyebog Twv Bpavopdtwy
20% | XELPOUPYLKOG XPOVOG
T KOOTOG (~300%/eTEUPaoN)
Elhilali 2018




I Oup6A1Bo1 & Laser: To peAAov?

“"AemtotepeC” & “"OTMOTEAECUATIKOTEPES” (VEG laser

Superpulse Thulium Fiber

= Super-high frequency: up to 2000 Hz
= | OLAUETPO (Vag 50 microns

= | evepyela 50 J

Holmium 120W/80oHz vs Super-pulse Thulium sow




Laser & K.Y.I.

AtoupnBpikn) Mpootatektoprn (TUR-P)

Mokpoypovia:
" 1Qmax (+262%) . Zr-év)cf).pa oupnBpag 4,1%
= 1Qol (+69 %) « Akpdreio oVpwy 1,8 -2.2%
= | IPSS (-70%) * 2TEVWHA QUYEVA KUOTEWS 4,7%
= | PVR (-77%) * [MoaAivopoun ekomepudrion 65,4%

* 3TUTLKN OucAeLToupylia 6,5%




Laser & K.Y.IN.

] .
High-risk ,
[ . » low l \ > hlgh
Benign Prostatic patiois? ‘
Normal Prostate g
Enlargement (BPH)
v
Can have
yes 4 surgery under >
anaesthesia?
/_?\
v
" Can stop \
Prostate Urine N yes ¢ anticoagulation/ ) ¥ no
antiplatelet therapy y
Enlarged ]
Urethra prostate ————
< 30 mL { volume ™ . 80mL
k4
30-80mL
v Y = v - ¥
TUIP (1) TURP (1) Open Laser TUMT
TURP Laser prostatectomy (1) vaporisation (1) | TUNA
enucleation HoLEP (1) |\ | Laser PU lift
Bipolar Bipolar enucleation Stent
enucleation enucleation (1)
Laser Laser
vaporization vaporization
Europgup PU lift Thulium
Association TUMT enucleation
of Urology TUNA [NURP




Laser poOOTATEKTOMN

Table 3: Lasers: crystals, abbreviations, wavelength, techniques and acronyms

Active Abbreviation Wavelength | Technique Acronym
crystal (nm)
Holmium Ho:YAG 2140 Holmium laser ablation HolLAP
Holmium laser resection of prostate HoLRP
Holmium laser enucleation of prostate HoLEP
Neodym Nd:YAG 1064 Visual laser ablation of prostate VLAP
Contact laser ablation of prostate CLAP
Interstitial laser coagulation (of prostate) ILC
Kalium titanyl | KTP:Nd:YAG (SHG) | 532 Photoselective vaporisation of prostate PVP
phosphate
Lithium borat | LBO:Nd:YAG (SHG) | 532 Photoselective vaporisation PVP
Thulium Tm:YAG 2013 Thulium laser vaporisation of prostate ThuVAP
Thulium laser vaporesection of prostate ThuVARP
Thulium laser vapoenucleation of prostate | ThuVEP
Thulium laser enucleation of prostate ThuLEP
Diode lasers - 830 Interstitial laser coagulation of prostate ILC
940 Vaporisation -
980 Vaporisation -
1318 Vaporisation -

Vaporisation

European
Association
of Urology




I Laser [Mpootatektoun Greenlight
Photoselective Vaporization (PVP)

* MnKog KUMOTOG 532 NM TIOU ATIOPPOPATOL ATIO TNV
atpoodalpivn

* QwTtoemAeKTIKT) €€y vwon Tipootatou (PVP)

* 80-Watt (KTP), 120-Watt HPS (LBO), 180-Watt XPS (LBO)

* MAayla BoAr) TG OEGUNG

* E&ayvwon, ekmuprvion




Laser [lpootatektoun Greenlight
I photoselective Vaporization (PVP)

MelovekTnpaTO

[MAeovekTripaTa * |oTOAOYLKO TTAPACKEVAO A
¢ ~amoteAeopatikdTNTa e TURP * T XeLpOoupyLkog xpovog
* |% otevwpdtwyv oupriBpag * 1 Kootog
* Vmpootdtn >8occ * 1 KaumiAn ekpudOnong
* Kol p€ QVTITINKTIKA * Movo yra KYTI
* El01kn eykatdotaon
pevpaToCg & VOPOYLENG

lotog nou e[wiveml

EmAsxknixn pwroelayvwon PVP Oepuixéc bepameies
TUNA, TUMT, ILC, VLAP, WIT, x.a.




I Holmium (Ho:YAG) laser
* MaApkO AeLlEP YE PUNKOG KUOTOG 2140 NM

* Amnoppoddte amod TO VEPO

* Ekmuprvion, Ektoun, E&ayvwon

* Agv xpeladeTol OLOKOTIN) KVILTINKTIKWV

* Avcoupia MTX

Edapuoyn
* KotoKePUATIONO OAWY TWV 0UPOALBWYV




I Ho:YAG Laser

To akOAoUBa XOPAKTNPLOTIKA TOU KABLOTOVV €V XPT OO
EPYOUAELO OTN XELPOUPYLKT) TOU TIPOCTATN:

= To Bd&Bog Anoppoclmor]q OTOV npootam glval povo o ,5mm

ONMULOUPYWVTOG pLot UPNAT] aTtOO00T) EVEPYELOG ETIAPKT] YLO
ggatpLon.

" HAwxuon tng Beppdtntag mpokahei TAUTOX POV TIHEN TwV
HLIKPWV alpodopwyv ayyeiwv o€ eva BdBog mepimou 2 mm.

Penetration Depth (mm)

d i 2 3 4 &
Nd:YAG Yellow KTP Red Holmium




W Ho:YAG Ablation of the prostate HoLAP

TexviK):

1. Queo™ emadr] LE TOV LOTO, ‘sweeping” onwg otnv PVP
2. Hevepyela amoppoddtol oo TO HOPLO TOU VEPOU

3. EkTtour totov kat dnplovpyia kolAoTnTag 0w otnyv TURP




| Ho:YAG Resection of the prostate HoLRP

= Texvikn: n otadikaoia HOLRP ypnotpotmolel tnv
g&ATULON OVO YIo apaLpeTeEL pkpa chips.

= H teyvikn HOLRP meplopiletal o€ pLkpoUG TIPOOTATES

= Xpelaletal morcellator yia va adaipebel to
TIPOOKEVOO O OE KOUUATLO




|[Ho:YAG Enucleation of the prostate HoLEP




WI Thulium Laser (Tm:YAG)

= MrKoG KUUATOG ~2000 NM
= Continuous-wave
= AmoppoPnomn oTo VEPO Kal 0TNV aLtpocdatpivn



wne |

-

I Thulium laser techniques

aansan |\ ae
Ssaans we
Aanaan

=  Tm:YAG vaporisation of the prostate (ThuVAP)

=  Tm:YAG vaporesection (ThuVARP)

= Tm:YAG vapoenucleation (ThuVEP)

=  Tm:YAG laser enucleation of the prostate (ThuLEP)

u
I Recommendations LE GR
ThuVARP is an alternative to TURP for small- and medium-sized prostates. 1b A
ThuVARP and ThuVEP are suitable for patients at risk of bleeding or taking anticoagulant 2b C
medication.
ThuVEP can be offered as an alternative to TURP, to HoLEP and OP for large size prostates. 1b, B
2b

European
Association
of Urology



Diode laser & K.Y.Il.

980 nm diode laser Ex vivo porcine kidney: Wendt-Nordahl
* Hvéa texvoloyia Aélep | - Eur Urol 2007
e Ko anoppddnon amd tny apoodaipivy Greater tissue ablation than KTP

KoL TO VEPO — Less bleeding than TURP

e QewWpPNTIK& KA APSoTOON KAl —Smaller coagulation zones than KTP

EKTOMI LOTOU
e Mikp0O, dopnTo, EUKOAO OTN CUVTIPNOT,
110V TNy EVEPYELQG

AvoTtuywg o AELlep S10O0U CUOYETIOTNKE PE LYNAOTEPT CUXVOTNTA ERPAVIONG
ETILTIAOK WV, OTIWG TO LETEYXELPTTIKA EPEOIOTIKA CUPTITW AT KO
emdLdupitida [Chiang et al. 2010]

[Noocootd emavenépuPfaons €wg kot 35%.

H Mopodikr) kot povipn akpatela paivetal va eival TILO CUYXVEG OE OYEON E TLG
AANEG eEVOANOKTIKEG BepaTeleg.




Laser Oupnbpotoun

H xprjon tou Nd: YAG laser otnv

oupnBOpotoun xpovoAloyeital amd 10 1979

To TTOCOOTA ETILTUXLOG VIO OTEVW AT
oupriBpag eival >95% o€ ETIAEYUEVEG

nepimtwoelg (LE: 3)

Mikpa otevwpata oupriBpag teivouv va

QVTATIOKPiVOVTOL

MeydAa (> 1,5 cm) 1] emtavaiapBavoueva
oTeEVWHOTA oupnriBpag eTLOEIKVUOLV
KOTWTEPQ aTtoTeEAECHaTA (LE: 3).

Bladder

\{
Rigid Penis / A '
telescope in J {
the urethra 4 W o j,"
Narrowing

Recommendation

GR

Transurethral laser urethrotomy could be one of the first-line treatment options for benign urethral C

strictures.

European
Association

of Urology



W NMoAivépoun Laser EvoéooupntnpeKToun

»  KoaAondeig oTEVWOELS TOU oUPNTHPO LETA ATIO
avTIHETWTILOT) AtBioiong 1] KOLALOKT] XELPOUPYIKT]
EMEUPaON avTATIOKPIVOVTOL KAAA |LE TIOCOOTO
emituyiog petadl 68,4% -91% (LE:3).

= To MNKOG OTEVWOT)G E(VAL TO TILO ONOVTLKO
TIPOYVWOTLIKO deikTn €KPaonG. ZTEVWPATA
OUPNTIPA >2 CM GUVOEOVTAL UE PTWYXOTEPN
TmocooTa emituyiog (LE: 3).

=  AocOeveig ue oLUPNTINPOEVTEPLKEG KL KAKONOELG
OTEVWOELG O€V aVTATIOKPIVOVTOL TOOO KOAX <60%

Recommendations GR

Retrograde endoureterotomy should be considered a first-line treatment option for ureteral strictures. | C

Longer follow-up is needed. C —
uropean

w Association
of Urology




I Laser & Agppatikec BAaBec
Neouc/Ooxeou

JOUAEC & TKOOUNTIKA aTTOTEAEC AT

Edappuoyn oe:

" AEPUATLKA OLUOYYELWHATO TIEOUG & OOYEOU

I 4 V4 V4
" KOVOUAWMOTA TWV YEVVNTIKWY 0pYAVWY

= Calléouc (Tis, Ta, T, T2)



Laser & Ca Oupodoxou KuotTNnc

1" yprion Laser otnv oupoAoyia to 1978
atto Tov Staehler pe emtuyn
Kataotpodr] Oykou TnG oupodoyou
kKUotNG e Nd: YAG

[MAgov Ho:YAG 1 Tm:YAG

MeyaAo peLlOVEKTT A 1) EAAELYN LOTOU
yta totomtaBoAoyikn aéloAdynon otav
KOVOULE €AY VWOT) KOL OXL EKTOUN

Recommendation

Laser treatment for bladder cancer should only be used in a clinical tnal setting or for patients who,

due to co-morbidities or other complications, are not fit for conventional treatment.




I Owtoduvauikn &itayvwon (PDD) &
Oepaneia (PDT) Ca Oup. Kuotng

= [Mpwtn Pop& SOKIUACTNKE TO 1979

= QwTtoevaicOntn ovoia i.v. 1] evOOKUOTIKA yLa 48 WPES KL ETIELTA
gvepyotoinon g e laser 63onm

= Tolaser aAAalel TNV dwrtogvaioOntn ovcia(HAL, 5-ALA) o€ pLa vea
TIOU TO KOTAOTPEDEL

= oAU OTIOTEAEGUATLKT)
= 'Opwg opa povo ok emidavelakovg Ca

= YnepevaloOnoio otov NALo yLo LEPEG HETA

=  Qup. KUOTN: Ivwon, HElwon YWPNTIKOTNTAG, ETIITAKTIKOTNTA,
ouxvoupia

PwrtoavoocoBepamneia (PIT): Xoprjynon i.v. MAB 1ou

TIPOOKOAAOUVE 0T KOPKLVLIKA KUTTOPA KOl EVEPYOTIOinon e Laser.
EkAekTIKT) kKataotpodr) Tou Ca



Laser & Ca avwtepnC OMOXETEUTKNC
| HO1paC OUPOTONT1KOU

u
i
Recommendations ;51mngﬂ1 rating
Offer kidney-sparing management as primary treatment option to patients with low-risk Strong
tumours.
Offer kidney-sparing management to patients with high-risk distal ureteral tumours. Weak
Offer kidney-sparing management to patients with solitary kidney and/or impaired renal Strong

function, providing that it will not compromise survival. This decision will have to be made
on a case-by-case basis with the patient. |
European

Use a laser for endoscopic treatment of upper tract urothelial carcinoma. Weak Association
' of Urology




Edapuoyrn Laser otn
Aartapookorikn Mepikr NedppeKTOUN

)

| s TUMOT

= KTP1jDiode

" AKOUO TIELPOLOTIKT
1EB0O0G

MelovekTruaTa

i* Kamvog

= XEeELPOUPYLKO TIAGVO
(TopLa)



I Edappoyn Laser otnv €0T10KN
Oepamneia tou mpootatikou Ca

Cancer

» Focal Laser Ablation ‘

Photodynamic Therapy




Focal LASER Ablation CaP

Focal Laser Ablation for Prostate Cancer Followed by Radical

Yr

Prostatectomy: Validation of Focal Therapy and Imaging Accuracy”

Uri Lindner ®*, Nathan Lawrentschuk ®, Robert A. Weersink”, Sean R.H. Davidson®, Orit Raz®,
Eugen Hlasny <, Deanna L. Langer “, Mark R. Gertner b Theodorus Van der Kwast®,
Masoom A. Haider*, John Trachtenberg“




UROLOGY

ww —— Focal Therapy-PDT (TOOKAD)

Vascular Targeted Photodynamic
Therapy for Localized Prostate
Cancer

Herbert Lepor, MD

Department of Urology, New York University School of Medicine, New York, NY

VOL 10 NO. 4 2008 REVIEWS IN UROLOGY

e Beloveg laser ekmépnouv pwc 753nm kol TontoBeTovvVTaL PEC
otnv BAaPn (US or MRI guided)

* Xopnynon i.v. PwtogvaicOntng ovaciag (Padelporfin)

* EotioKn VEKPWON opyavou pEow uTtogiog Kot eAsuBEpwv pL{wv

Drug Light
TOOKAD®™ Soluble (WST11) LASER activation

TOOKAD® injection

(Pd Bacteriopheophorbide Monolysotaurine)




Focal Therapy-PDT (TOOKAD)

RCT pe 413 ao6.

Table 1
Advantages of Photosensitizers WST-09 and WST-11

Advantage

Implication

Water soluble (WST-11)

Confined to circulation until clearance

Cleared rapidly from circulation and
liver

Connective tissue more resistant to
VTP effect

Activated by light at 753-7 nm
(WST-011) and 763 nm (WST-09)

Ease of preparation/administration

Avoids complications due to liposomal
formulations

Selective tissue destruction

Avoidance of sunlight exposure reduced
to hours

Optimize quality-of-life outcomes

Allows other treatments if fails

Deep penetration into tissue

Allows for large volume of destruction
in a short treatment time

VTP, vascular targeted photodynamic therapy.

TOOKAD s
7%
24%

Active Surveillance

32%
53%0

OTO 2 €1
OTQ 4 €1

‘Eykplon otnv Evpwrmn 1o 2017
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