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Lithotripsie laser:
conversiomhoto-mécanique

Laser (lumiére)
Absorption: Chaleur
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Comment quantifier la chaleur ?

Dose thermique

fm J Radiction Oncology Bied. Phys.. Vol. 10, pp. 787-800
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THERMAL DOSE DETERMINATION IN CANCER THERAPY

STEPHEN A. SAPARETO, PH.D.

Division of Medical Oncology, Department of Internal Medicine, Wayne State University School of Medicine,
P.O. Box 02188, Detroit, Michigan 48201
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Effet cytotoxiqgue de la chaleur sur les tissus

Tempeérature




Modele ;,de SAPARETO

Dose thermigua Exemple: 50C pendant 1 seconde
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CEM,, « ISo-effect »

t _
_ | | CEMA43 = [, R¥ 1dt
= Cumulative Equivalent Minutes
« Au-dessus de 43C, une augmentation de
température d'un degré divise le temps

d'exposition nécessaire par deux pour obtenir le

Thermal dose @ §. A. SAPARETO AND W. C. DEWEY

méme effet.» ﬂ 000
]
43 16 t,5=16 min ‘.
44 8 | B
> ‘ ‘L
46 2 i T 5

t tyy

Fig. 1. A nomogram relating time at any temperature 10 an equivalent time at 43°C {1.,). Two examples of use

Durée maximale d'exposition que les tissus peuvent supporter
, , are shown by dashed lines; a 30 minute treatment at 44°C is equivalent to 60 minutes at 43°C which is also
sans endommagement pour chague tempeérature donnée cuhalen 1 i 45°C )



Lésions provoquéees par la chaleur sur
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4 Coagulation
4 Nécrose
4 Perforation
4 Sténose




Laser haute puissance TFL
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Principes de fonctionnement des différents lasers.
Az k-BilJdllve k 2 ULUG ct IJI?We WO ¢ ¢

Cavité de résonnance

Holmium YAG laser
7 Thulium fiber laser
Low-power generator
Single cavity 3 i

Up to 30 W ~ Diode g 2
laser.
High-power generator |. @ : _ %
Multiple cavities . Diode T_I;l_ulllJ]:E-doped
Up to 120 W . @ 1 laser silica fiber
A | 1940nm
Vapor-compression ’ @— '
refrigeration system :
. ﬁ_ )
2100nm

TraxerO, Keller EX. Thulium fiber laser: the new player for kidney stone treatment?
comparison wittHolmium:YAGaser. World J Uroao(t 2020;38(8):18834. I I
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Absorption et penétration des differents lasers

utilisés erendourologie
4 Ho:YAG

A oefficient d'absorption de
hfromZ¥y YY

Thulium fiber laser A Profondeur de pénétration de
! Holmium YAG laser 0,314 mm
c ' : 1 TFL
S 10 - ! ' Al 2STFAOASY U RQF ¢
&€ ! ; hI'MHPXH YY
S 8- | N A Profondeur de pénétration
& 6 ! - 0,077 mm
= 1 1
Q
ra\‘* : :
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Absorption & pénétration . distribution de la
chaleur
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Absorption et penétration des differents lasers

utilisés erendourologie
4 Ho:YAG

A oefficient d'absorption de
hfromZ¥y YY

Thulium fiber laser A Profondeur de pénétration de
! Holmium YAG laser 0,314 mm
c ' : 1 TFL
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Ajustement des parametres du laser

Surface d’un cercle : R2* Tt

1. Durée du pulse

Dusting : durée

2. Energie (Joule)
A? Ut R qij WEuenge8 ObulddiR)ld
A?2 1JUY Raij WI kij U1 NRB IJo

Fragmentation : d

3. Fréquence

APuissance: Joule/sec (J*Hz) = Watt




Rechauffement du site de traitement

4 Facteurs influencant le réchauffement du site de traitement

APuissance du laser
A?ijj HRaqWl Kk RI'I| RN¢ qRYU
A Site du traitement
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High power laser? (40W)

JOURNAL OF ENDOUROLOGY
Volume 31, Number 12, December 2017
© Mary Ann Liebert, Inc.

Pp. 1308-1313

DOI: 10.1089/end.2017.0679

Thermal Response to High-Power Holmium
Laser Lithotripsy

Ali H. Aldoukhi, MBBS; Khurshid R. Ghani, MBChB, MS]
Timothy L. Hall, PhD? and William W. Roberts, MD'+?
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Relation puissancetempérature
Irrigation constante: 15ml/sec

Sans irrigation lrrigation Tir au Laser Irrigation

w
o

Temperature (C)
B

w
o

20

10

0 20 40 60 80 100 120
Time (seconds)

No irrigation Irrigation Laser activation with Irrigation  Laser deactivation with Irrigation CEN
B 0.5Jx 10 Hz 1 Jx10Hz g 0.5Jx20Hz 1Jx 20 Hz | |“°5
0,5J x 40 Hz 1) x40 Hz 0,5J x 80 Hz o
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No irrigation irrigation Lasering irrigation

LY

70

50

Temperature (C)
=

N\ |

|

| |
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30
38-40 mil/min
20
10
0
0 20 40 60 80 100 120

Time (seconds)

No irrigation Irrigation Laser activation with Irrigation Laser deactivation with Irrigation
~0 mL/min ~7 - 8 mL/min ~14 - 15 mL/min 38 - 40 mL/min
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Dimension anatomique dans lequel se déroule la
lithotripsie

/

f-URS | ]

Puissance maximale autorisée: / e
(U RS) Glass bulb v ‘

/ 51nhr

Ma 2 Rl ya f QdzNJ
20 W dans le rein

RezakahnKhajehN, Hall TL, Ghani KR, Roberts WWelvicaliceal Volume and Fluid
Temperature Elevation During Laser LithotripsylEndourol. 1janv 2022;36(1):228. I Ji6sFiTaLiEr
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4 QOrientation de la fibre laser : 12h au lieu de 6h




Réchauffement du site de traitement

4 Facteurs influencant le réchauffement du site de traitement
APuissance du laser

A2 i HRqWT K RI | RNé¢qRYU
A Site du traitement
4 Type du laser
AHo:YAGversus TFL
AEql ¢qij PRIJt WI ke qRIRt ¢cqRYULWI 2 WG ¢t
ADéplacement de la fibre
A[ | ijhue JURIJWI K RAGGeidt RYU
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Le laser TFL génetal plus de chaleur que lo:YAG?

Average Maximum Temperature Measured by Thermocouples in ex vivo Porcine

Ureter (n=15-17)

60

p=0.011 B Ho:YAG @EEESPTF ——42°C Threshold
O 50
£
g
£
E 0 p=0.001
o
5
E 30
b=
@
@ 20 40.46
% 31.87
10
0
Dusting Fragmenting
HO:YAG - 0.3J, 70Hz, LP 20W 0.81, 8Hz, SP 6,4W

SPTF-0.1J, 200Hz, 5P

4 Modele animal;
uretere de cochon

4 Au méme niveau de
puissance,
GKijGij2¢c qRY
température est
iIdentique

Molina WR, Carrera RV, Chew BH, Knudsen BE. Temperature rise during ureteral laser lithotripsy:
comparison of super pulse thulium fiber laser (SPTF) vs high pow&V 120miumYAG laser

(Ho:YAG World J Urol. oct 2021;39(10):39561
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Rechauffement du site de traitement

A

AEql ¢qij DPRIJt Wl ke qRIORt ¢cqRYULWI 2 WG ¢
ADéplacement de la fibre
Al | jjrve dUBIDWI Kk RAGGeidt RYU



Approche tactique de la lithotripgid
Technigue de balayage (painting)

AldoukhiAH, Black KM, Hall TL, Roberts VlBWVaniKR Frequency Threshold for Ablation During
Holmium Laser Lithotripsy: How High Can Youdkofzlourol 1 oct 2020 ;34(10):107%81.

Shrestha A, Corrales M, AdhikarBapagai, TraxerO. Comparison of low power and high
power holmium YAG laser settings in flexible ureteroscopy. World Jjwlid2022;40(7):18394. |
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100%

Vokume 35, Number 3, March 202 Experimental Endourolqgy
© Mary Ann Lieben, Inc. LJ
Pp. 355-360

DOI: 10.1089/end.2020.0298

During Dif

Ali H. Aldoukhi, MD, MS Timothy u;n_ ? Khurshy




JOURMNAL OF ENDOUROLOGY i
Volume 34, Number 10, October 2020 Exp Eﬂ'mEﬂtﬂf Eﬂdﬂur D’Dgy

& Mary Ann Liebert, Inc.
Pp. 10751081
DOl: 10.108%end.2020.0149

Frequency Threshold for Ablation
During Holmium Laser Lithotripsy:
How High Can You Go?
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AldoukhiAH, Black KM, Hall TL, Roberts WW, Ghani KR. Frequency Threshold for Ablation D P’CENTRE
Holmium Laser Lithotripsy: How High Can You G&ofidurol 1 oct 2020;34(10):10781.
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EUROPEAN UROLOGY FOCUS XXX [XXXX) XXX

available at www.sciencedirect.com EUROPEAN H
journal homepage: www.europeanurology.com/eufocus UROLOGY FOCUS

eal e

Review - Stone Disease

Laser Ablation Efficiency, Laser Ablation Speed, and Laser Energy
Consumption During Lithotripsy: What Are They and How Are They
Defined? A Systematic Review and Proposal for a Standardized
Terminology

Jia-Lun Kwok ™, Vincent De Coninck “*¢, Eugenio Ventimiglia “"/, Frédéric Panthier “%,

Mariela Corrales “¢, Alba Sierra “*", Esteban Emiliani "/, Michele Talso “’**, Arkadiusz Miernik,
Peter Kronenberg’™, Dmitry Enikeev™°, Bhaskar Somani’”, Khurshid R. Ghani, Olivier Traxer “*/,
Etienne Xavier Keller ““""

4 Vitesse de fragmentation: mni/sec
49YUt YOG cqRYULWT Kij3uUNI DR dpatds. Y 2
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Faible puissance vs. Haute puissance

4 étude randomisée portant sur 120 patients,

Jimm3 mm3/sec deux groupes
30 2rs 09 3 A basse puissance (LP) et
- gj A haute puissance (HP)
20 06 - 4 énergie totale utilisée pour détruire 1 mm3
15 05 A LP:9,7 J/mm3
y g;‘ A HP :27,9 J/mm3
: 02 4 \itesse d'ablation médiane
. 0’; A LP:0,8 mm3/s
A HP : 0,6 mm3/s
mLP mHP mLP mHP

HOSPITALIER

Shrestha A, Corrales M, AdhikarBapagaim\, TraxerO. Comparison of low power and high ICENT E
power holmium YAG laser settings in flexible ureteroscopy. World Jjuwild2022;40(7):183914. L s



Approche tactique de la lithotripsi
Technigue Burst»

Tir régulier

Burst

P PP

AldoukhiAH, Dau J3ajdalanySE, Hall TL, Ghani KR, Hollingsworth JM, et al. Patterns of Laser
Activation DurindJreteroscopid.ithotripsy: Effects on Caliceal Fluid Temperature and Thermal Iﬁewa
DOSGJ EndOurOI 1 aOﬁt 2021,35(8)12122 I PRIVAS ARDECHE




Technique 8urst»
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?Rnnijl BUqt WI-40WRIgI4QHzK R |

No irrigation jrrigation Lasering

irrigation

.Y

70

v
o

Temperature (C)
8

[
o

= 38-40 ml/min
10
0
0 20 40 60 80 100 120
Time (seconds)
No irrigation Irrigation Laser activation with Irrigation Laser deactivation with Irrigation
~0 mL/min ~7 - 8 mL/min ~14 - 15 mL/min 38 - 40 mL/min

Aldoukhi AH, GhaniKR, Hall TL, Roberts WW. Thermdesponsé¢o High-Power |ﬁ%§FTFAuER
Holmium LaselLithotripsy. Journal ofEndourologydéc2017 31(12):1308.2. I
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Relation tempeérature / irrigation

irrigation

m Tempeérature m Pression



PYELOVENOUS

BACK FLOW

ITS RELATION TO PELVIC REABSORPTION, TO HYDRO-
NEPHROSIS AND TO ACCIDENTS OF
PYELOGRAPHY !

FRANK HINMAN, M.D.
SAN FRANCISCO

A

Pyelovenoudack flow: 1924

In the routine use of the collodion injection method
for demonstrating renal circulation, a cast of the renal
pelvis was often made, and it early became recognized
that considerable care was required to prevent extra-
pelvic extravasation. Closer inspection of such failures
after digestion showed, rather unexpectedly, that the
extravasation of the collodion mass had frequently
gccurred into tl al veins and, on reflection, at

R. K. LEE-§
SYDNEY,

The arrangement of ren
is so unique that many det
unknown, and this may i
tinued ignorance of detail
following characteristic of
to many ; only rarely and v{
in the literature, and never
experimental study that its|
occurs, under conditions o
sure, a back flow of pelvic 4
The degree of back pressu
less than renal secretory p
tion once established, a lm]
one keeps it going. Curi
rarely, if ever, followed b

“Pelvic reabsorption” is
general, in that the route

4 >20-30 mmHg (27-41

cmH20)

4 Septicemia

4 Hydronephrosis

n the corresponding renal
1 shows two views of sucha
pelvis at its inception. This
bund, as is possible, to be due

pverflow into veins: Two views of a

“ - ad
lymphatic or what not. Besides, the condition is hardly

one of absorption. Nor is

it an extravasation in the

ordinary sense, since the back flow, which we shall
describe, follows a very definite route, confined to the
veins, and _is unaccompanied with diffuse or local infil-

;c

won cast of the

peivis of a sheep injected at 50 mm. of mercury
pressure, showing

ascendin yelovenous flow from one or more
calices at the upper pole. ree vVenous anastomosis is apparent even
nts of overflow are
It is tech

e
in the very incomplete and early injection.
from the sides or bottom of the sulci of the minor calices. b tes
nically very difficult to get this sort of injection, as the communication

with the pelvis, which consists of very frail venulae rectac, is _so fine
that the venous overflow of collodion breaks off when the specimen is

being washed out after maceration.

Hinman F., LeeBrown R}yelovenousbackﬂow, its relation to pelvic reabsorption, to hydonephrosis and to accidents of
pyelography JAMA. 1924;82:607.

Fuchs, F.:Uberden pyeloventsenRefluxder menschlichen Niere. Ztschr. f. urol. Chir., 1927 J 22, 435Heft 5/6.
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Comment améliorer le débit sans augmenter la press
intra-rénale? - Ecoulement annulaire

Gradient de pression

4

111 Rl/Rz

E & . EEEEEE
I I IIIIIIIIIII
Rayon 1 et 2 PRIVAS ARDECHE



Comment ameliorer le débit sans augmenter
la pression intraenale?

4
4
AAGT 2RI JWGWIWHRCECGRAT 13WT 131

A



AnnularPoiseuille flow

Pressure

1:'  —p—
4 O0E-02 4.S0E-02 5.00E-02 5.S0E-02 6,00E02 6.S50E02 7,00E-02 7.S0E-02 8. 00E-02

Le‘e between sheath and scope farrigantto escape

PRIVAS ARDECHE




Ureteral Access Sheath (Inner Diameter, F)

R ap p O rt S CO p e / g al n e rurs  OUtDiemeter Tyg S 13/1SF  12/1aF  12/14F  11/13F  11/13F

of FURS (F) 36cm 46cm 36cm 46cm 36cm 46cm

< 0,7 5 (12.87) (12.96) (12.03) (11.76) (11.07) (11.16)

Olympus 9.69
\ . URF-V
4 Modele porcine:
AMWa Y1 Luiétérositdpe
A6 dimensions de gaine e
Flex-X"
rapports < 0,75 garantissent un
pression basse (<13 cryb)) et
un deébit satisfaisant Olympus
URE-P6 '
Fang L, Xie G, Zheng Z, Liu W, Zhu J, Huang T, et al.
The Effect of Ratio of Endoscefeath Diameter
on Intrapelvic Pressure During Flexibleeteroscopic Polyscope 38

Lasertripsy
JEndourol févr 2019;33(2):132.




Réduction de |a taille desétéeroscopes
flexibles

HugeMed ! (O] Record Time




Comment ameliorer le débit sans augmenter
la pression intraenale?

A
A
A

4 Aspiration



SuperMiniPerc
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THE FIRST AFFILIATED HOSPITAL OF GUAHGZHOU MEDICAL UNIVERSITY




Amplatzwith aspiration
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UAS type RESD
(Ratio of Endoscope-Sheath Diameter)
Standard <0.75
Suction <0.85

> World J Urol. 2024 Mar 7;42(1):122. doi: 10.1007/s00345-024-04815-7.

The optimal ratio of endoscope-sheath diameter
with negative-pressure ureteral access sheath: an in

vitro research

Jingyu Shi 1, Ting Huang !, Baiyang Song ' 2, Wanzhang Liu !, Yue Cheng ', Li Fang 3




Aspiration

Flexion
déflexion

«InScope»

Canal
opérateur

Irrigation







Mesure integréee -de la-pression inEnale




Gestion automatisée de la pression inteaale

0%
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