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Fig. 1: Typical ultrasound signal
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Shock wave propagation in water Fig. 2: Typical shock wave profile

H duadopd ano ta KUpatTo UIEPAXWV...
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»  Fyepyelakn MNMukvotnta (Enerqgy Flux Density)
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» Rassweiler JJ, Knoll T, Kbhrmann KU Shock wave technology and application: an update. Eur Urol. 2011 May;59(5):784-96
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£0TLOONC TWV KPOUOTLKWV KULLATWV.
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»  Arrodotikn Evépyela (Effective Enerqy, E12mm)
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Mou xpnolpomoloUVTOL TOL KPOUGTLKAL
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Low-intensity shockwaves (LiS) for ED

7 years clinical experience

2010: First publication of the novel therapy!

Vardi, Y., Appel, B., Jacob, G., Massarwi, 0. and Gruenwald, |I. Can low-intensity extracorporeal shockwave
therapy improve erectile function? A 6-month follow-up pilot study in patients with organic erectile dysfunction.
Eur Urol 58: 243-248, 2010.

2012: LiS is better than placebo!
Vardi, Y., Appel, B., Kilchevsky, A. and Gruenwald, |. Does low intensity extracorporeal shock wave therapy have a
physiological effect on erectile function? Short-term results of a randomized, double-blind, sham controlled study.

J Urol 187:1769-1775, 2012.
2016: LiS is able to shift PDESi non-responders to responders!

Kitrey ND, Gruenwald |, Appel B, Shechter A, Massarwa O, Vardi Y. Penile low intensity shock wave treatment
is able to shift PDES5i nonresponders to responders: a double-blind, sham controlled study.
J Urol 195(5): 1550-5, 2016.

2017: LiS improves penile hemodynamics!

Kalyvianakis D, Hatzichristou D. Low intensity shock wave therapy improves hemodynamic parameters in
patients with vasculogenic erectile dysfunction: a triplex ultrasonography-based sham-controlled trial.

J Sex Med 14:891-897, 2017.

| ©2017
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KAwvika Asdopeva??

] 14 single arm cohorts
1 14 RCTs
. 6 meta-analysis

UIR: Your Sexual Medicine Journal
https://dol.org/10.1038/541443-019-0117-z
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* Mikkel Fode et al.Low-intensity shockwave therapy for erectile dysfunction: Is the evidence strong enough? Nature Reviews Urology (2017)
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The Basic Science Behind Low-Intensity Extracorporeal Shockwave (@ Check tor updates
Therapy for Erectile Dysfunction: A Systematic Scoping Review of
Pre-Clinical Studies

loannis Sokolakis, MD, PhD, MSc, Fotios Dimitriadis, MD, PhD,*” Pearline Teo, PhD,"
Georgios Hatzichristodoulou, MD, PhD,' Dimitrios Hatzichristou, MD, PhD,** and Francois Giuliano, MD, PhD”

Erectile
tissue

Sokolakis I, et al: JSM 16:168-194, 2019
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YriapXouv mMoAAQ pnxavipota otnv ayopa.
Eival oAa idwa;



= FriiAoyn UNYovAUNXTOC

Medispec Richard
Wolf

Machine

Technology

Focal zone

Energy
penetration
depth

Maximum
energy flux
density

Frequency

Applicator
lifespan

Adjustable
buttons on
applicator

Applicator
weight

Focal Zone:

Duolith SD1

Electro-
magnetic

Narrow focus

0—125 mm

1.25 mJ/mm?

1—8Hz

Warranty: 1 M

Yes

770g

e < lcmis indicated as narrow focus

e > 1cmis indicated as wide focus

Aries

Electro-
magnetic

Wide focus

0—70 mm

0.31 mJ/mm?

0.5 —-20 Hz

Warranty: 2 M

Yes

500g

Urogold100

Electro-
hydraulic

Wide focus
(OP155)

0—80 mm

0.19
mJ/mm?2
(OP155)

?
? 100 - 200 K

(estimated)
No

850g

ED1000

Electro-
hydraulic

Wide focus

0—80mMmm

Stops at 180
K

No

1.1 kg

Renova L
Electro- .
magnetic

Wide focus .
0—40 mm .
? .
? .
?1M .
(estimated)

No .
N.A. (on .
holder)

PiezoWave2

Piezoelectric

Narrow linear
focus 46 x20 x
4mm
(FBL1Ox5G2)
Small or big
focus
volume(F7G3,F
10G4,FB10G6,F
10G10)

0—172 mm
(estimated)

0.82 mJ/mm?
(F10G4)

1-8 Hz

Warranty: 5 M

Yes

0.55 -1.58kg



Me oo HNXaviHoTa £XOUV YIVEL LEAETEC
KoL Exouv deiéel kaAa amoteAEoparta;



ED100 Duolith SD1 Renova Piezowave?2 Urogold100
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Company Medispec Storz Medical AG Dornier MedTech Direx System Richard Wolf
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BHMA 1°: Enapkn¢ noootnta gel-coupling

« Rassweiler JJ%, Knoll T, Kbhrmann KU Shock wave technology and application: an update. Eur Urol. 2011 May;59(5):784-96




BHMA 2°: Zwoti AafBn nEoug

Foreskin
If you have it, this is how it works
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BHMA 3°: Zwotn entAoy




BHMA 3°: Zwotn entAoyn onueiwv epaproyne

How to perform low-intensity
shockwave therapy for erectile dysfunction

Move slowly the probe along the length of both corpora
cavernosa back and forth (1000 shocks each side)

Put the probe on the Bl Put the probe 242
peno-scrotal junction in ; » 4 on the crura

parallel to the pubic bone e ‘ (1000 shocks

(500 shocks each side) each side)




BHMA 3°: Zwotn entAoyn onpueiwv epaproync

Neurovascular bundle
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BHMA 4°: 2woto¢ tpomnoc epopHoynG




YIAPXEL LOOVIKO MPWTOKOAAO;



Initial clinical trials
ED1000

a Week 1 Week 2 Week 3

Week 4

Week 5

f

Week 6

Week 7

Week 8 Week 9
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6 vs 12 vs 18 1 vs 2 vs 3/ gBooudoon 0,05 vs 0,09 mj/mm?

* 6 cvveSPiEg KAVIKG KoL ¢ e OA0 KAMVIKG Ko « Meyohbtepn evépyeia:
oTOTIOTIKG Peltiooon . otaoTika Pedtioon Téom Y10, KeADTEPQ
ATOTEAEGLLOTOL
* 12 axopa peyoldtepo » Agv yperdleton evolapeco
0peAOG KEVO * AGaAéc Kat Ta OVO
YOPIC TOPEVEPYELEG
* 18 emumAéov O6peNOC * AGQaAEC




Elvatr 60coe€opTwWHEVO TO OEPATTEVTIKO
OLTTIOTEAECMQL;



Changes in IIEF-EF domain score after 6 more sessions

Group A (6 + 6) Group B (12 + 6)
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A
LROLIS Graphs show Mean; N =18
{p Kalyvianakis et al. J. Sex. Med. 14, €126 (2017)



IIEF (Study 1 & 2)

25+
- 6
- 12
- 18
W 20- B
<
15+
F S &S
Qoé 0.4}\0 O ORS
PDE5i | Baseline| 1mFU 3mFU 6mFU | 6m-BS
6(n=21) 235 16.2 20 19 19.3 +31
12 (n = 39) 235 15.8 21 211 211 +5.2
18 (n=18) 231 15.2 22 219 224 +7.2




Repeat study: Minimal Clinically Important

Differences (MCID)* at 6 months follow up

Group A (6 + 6 sessions)

Group B (12 + 6 sessions)

39% (7/18)

50% (9/18)

Graphs show Mean; N =18
Kalyvianakis et al. J. Sex. Med. 14, €126 (2017)



*P<0.05

IIEF-EF Score

26

24

22

20

18

16

14

12

2UyKkplon pe PDEDI

23,7

21,9 22,4

| imelB

—#" D
21,7 21,7
* *

19,9
*
PDE5i-2 Baseline-3 1M 3M 6M

—o—=0uada A —e—Ouada B

Awdaktopikn) Atatppn A.KaAuBlavakng,2018



MEXPL MOCEC GUVEDSPLEC UTTOPEL VO
vivouv pe acpaAeia;
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ouveobplec!!

Emiokeyn

Evaping
AgloAdynon
6m-FU
MeAéTn-2

|

| |
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SEP

™ 3M
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SEP SEP

Triplex

6M
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Mooco dlapkKel pia cuvedpla;



ull
Active Time:12-15 min
Session: 20 min

Active Time: 8.5 min o Active Time:16 min
Session: 20 min t Session: 20 min




Xpewaletal availodnota;
Elvat emwOUVEC OL GUVEDPLEC;



* Avwduvn Me£Bobdoc¢

* OxL Avaykn AvowoBnoioc




Eltvat yevika aodpaAnc n pEbodocg;



* BpayxumpoBeopun kal peconpoBeoun achalela

* MakpomnpoBsoun Aopalela




TiL BeATiwON EMITUYXAVETAL KOl OE TOCO
draoctnua;



Meta
analyses-

Efficacy
1-3 months

Study
(year)

Lu et al®
(2016)

Angulo et al3®
(2016)

Clavijo et al?”
(2017)

Zou et al®
(2017)

Man et al*®
(2017)

Sokolakis et al
(2018)

Design

7 Studies
Included

n=501
Population: ED,
CPPS+ED, PD+
ED

4 Studies
Included
n=337
Population: ED
only

7 Studies
Included
n=602
Population: ED
only

4 Studies
Included
n=277
Population: ED
only

9 Studies
Included

n=607
Population: ED,
CPPS+ED, PD+
ED

10 Studies
Included
n=873
Population: ED
only

IIEF
improvement

2.00 (95% Cl 0.99-3.00)
P<0.0001 vs placebo

2.54 (95% Cl 2.12-2.95)
P<0.0001 vs placebo

4.17 (95% CI -0.5-8.3)
P<0.0001 vs placebo

2.50 (95% Cl 0.74-8.45)
P=0.02 vs placebo

2.54 (95% Cl -0.83-4.25)
P<0.0001 vs placebo

3.97 (95%Cl 2.09-5.84); p<0.0001
vs placebo

EHS
improvement

0.16 (95% C1 0.04-0.29)
P<0.01 vs placebo

NA

NA

8.31(95% Cl 3.88-17.78)  P=0.42 vs placebo

0.16 (95% CI 0.03—0.28)
p =0.01 vs placebo

4.35 (95%Cl 1.82-10.37)
P=0.0009 vs placebo



Yriapyxel enionpn €vosLlén yo tnv
edapuoyn Toug;



Li ST: 9 8 p aT[E i_a 1 n C Management of erectile dysfunction

VPOUUNG Yo ZA !
Identify and treat "curable” causes
of erectile dysfunction

!

Lifestyle changes Provide education and counselling
and risk factor modifications to patient (and partner, if available)

Identify patient and expectations
Shared decision-making

Phosphodiesterase 5 inhibitors
Topical/intraurethral alprostadil

B

v

Inadequate treatment outcome

« Assess adequate use of treatment options
* Provide new instructions and counselling
* Retrial
« Consider treatment alternative

or combined therapies

¥

Inadequate treatment outcome

Intracavernosal injections
Inadequate treatment outcome

55

<

Penile prostheses

Y —

il

Ty

C il

/

Offer conjoint psycho-sexual

/ and medical/physical treatment

Assess therapeutic outcomes

« Patient self-perceived treatment invasiveness

« Treatment-associated improvement in erectile function
» Treatment-related side effects

- Treatment-associated satisfaction

Assess therapeutic outcomes

» Patient self-perceived treatment invasiveness

= Treatment-associated improvement in erectile function
« Treatment-related side effects

« Treatment-associated satisfaction

Assess therapeutic outcomes

« Treatment-related side effects
« Treatment-assaciated satisfaction



Emwtpenetat n xpnon PDESI
KOTAL TN OLAPKELOL TWV BEpameilwyv;



* Aev uTtapxeL LEAETN va armoSeLKVUEL apvnTikn enidpaon tTwv PDES5is o0TnV AmOTEAECUATIKOTNTA
NG LiST

* OLaoBOeveig pe peyoAutepn avtamnokplon otoug PDESis €xouv Kal peyaAUTEPN QVTATIOKPLON OTA
LiST

B Change in IIEF-EF after PDE5i washout B)
0-

Change in |IEF-EF after PDESi washout
[ Non-responders 0-

Il High responders

)
L
,
()
A

*P<0.05
**P<0.01

IIEF-EF
A,
NEF-EF
$ & ¢

Kalyvianakis et al J Sex Med 2018 Kalyvianakis et 2019 J Sex Med (under review)



Moco SLapKel TO OETIKO AOTEAECHA OO
TNV £popoyNn TWV KPOUGTIKWV;



Low-intensity shockwave treatment for erectile

dysfunction — how long does the effect last?

ND Kitrey, | Gruenwald, B Appel, A Shechter, O Massarwi, Y Abu-Ghanem, Y Vardi

e 156 aoBevelc — (6510 MPWTOKOANO 0€ OAEC TIC KALVLKEC LEAETEC

* 99 (63.5%) elyav BeAtiwon oto follow-up tou 1°Y unva

e Kata tn dtapkela tou follow-up, mapatnpnBnke otadlakr mtwon
QTIOTEAECLLATIKOTNTOC

* Movo 53.5% (53 aoBevelc) amo touc 99 aoBbeveic mou elyav apyLka KALVIKQ
ONUOVTLKN BEATIWON OLATrpNOQY TO ATMOTEAECHLA LETA ATIO 2 XpovLia



2 y follow-up after LIST

100
90
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50
40
30
20
10

Fig 2: Maintenance of success over time according

100

Baseline

to ED severity

1m 6m

m Severe

12m

B Non-severe

18m




2 y follow-up after LIST

* AcBeveic pe ooBapn ZA onueiwoav amwAELO TNC ATTOTEAECUATIKOTNTOC
vwplitepa amnod acbeveic pe peTpla-nria ZA

* To cUvoAo Twv SLafnTikwy acBevwyv pe coPfapn A otnv APXLKA EKTLUNON
amMwAEcayV TNV BETIKN EMOPOON TWV KPOUOTIKWY KUUATWYV KATA TN OLApKELAL
tou Stetouc follow-up

* Mn dwapntikol acBeveic pe ZA nrotepnc Baputntag dtatApnoayv oe
NTOO0O0TO 76% TNV BeTIKA €MOpaON TWV KPOUOTLKWY KUUATWV LETA ATTO 2
£1N



Avtevoeikvutol n pEBodoc yia aobeveic
O€ QVTUTNKTLKA OyWVYN;



Pooled Data from 3 RCTs (n=138)

L [Nmberotptens Screening for bleeding events
e clinical examination

Anti-platelet Acetylsalicylic acid 23 : ;
* medical history
Clopidogrel 3 « penile ultrasound (1t and 3" month
CULECCEETIERIEN - Acenocoumarol 1 follow-up ViSit).
Apixaban 1

Antiplatelet Dual therapy
2

No of sessions

Rivaroxaban

Triflusal 1
Dual therapy Acetylsalicylic acid + clopidogrel 3
6+6 sessions?
12+6 sessions?
Acetylsalicylic acid + 1
acenocoumarol Sessions per week
1/week

3/week

Energy Flux Density

0.05mJ/mm?
Results

* No symptoms related to the treatment.
* No evidence of a bleeding event

0.1mJ/mm?2

Memmos et al. J sex Med 2019 (under review)



Mowoc sivall 0 pOAOC TWV KPOUGTLKWYV
KUMATWV OTN Xpovia tpootatitida n
XPOVLO TTUEALKO AAYOC;



Perineum of Male
Regions (Triangles) and Surface Topography

To BepatTeuTIKO TTAPABUPO

The therapeutic window

Adductor muscles

Hamstrings

Figure 4: The Bulbospongiosus, Ischio-
cavernosus, and Anal Sphincter muscles

1. Bulbospongiosus
2. Ischiocavernosus
3. Anal sphincter
Other muscles

4. Deep Transverse Perineal

5. Superfical Transverse Perineals

6. Pelvic glaphragm / Levator Anl muscles
7. Obturator Internus

Other structures

8. Perineal body (central anchor paint)

9. Ano-coceygeal body (anchors anal sphincters and
Levator Ani muscles to coceyx)

10. Sacrum and coccyx (tail bone)

11. Ischial tuberosities (the bones you sit on)

12. Sacrotuberous ligament



Shockwave therapy for CPPS: RCTs

Protocol

NIH-CPSI
baseline

NIH-CPSI
12wk

Zimmermann 5cm 0.25 3000sw (500sw per Sham n=30 25.1+£0.5 25.0+£0.5 Eur Urol. 2009
2009, CPPS llib depth point, scan entire Sep;56(3):418-
prostatic and pelvic Active n=30 24,
floor region),
1/wk x 4wk
Zeng 2012, CPPS unknow 0.06 up to 2000sw (targeted to Sham n=37 29.3+4.1 ~30 Chin Med J
b n maxim,um painful region via pt 2012;125(1):1
tolerable feedback), - 14-118
) 10 sessions over 2wk~ Active n=38
pain level
Vahdatpour 5cm 0.25 3000sw (adjust every Sham n=18 27.2+2.5 26.8+2.9 J Res Med Sci.
2014, CPPS lllb depth (wk1) 500sw based on 2014 Apr;
) ! transperineal U/S), Active n=19 19(4): 293—
increase by Jwk x 4wk 296
0.05 each ’
session

SWT reduced severity of Chronic Prostatitis Grade 3b

at 3 months post-treatment

Fojecki et al. World J Urol. 2016 Apr 23.




Coc h rane Trusted evidence.

Informed decisions. | Search title, abstract, keyword Q
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Browse Advanced Search

Cochrane Reviews ¥~ Trials » More Resources « About « Help ~

Cochrane Database of Systematic Reviews
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- Non-pharmacological interventions for treating chronic
prostatitis/chronic pelvic pain syndrome
Info . Review ] . Intervention I

Juan VA Franco =, Tarek Turk, Jae Hung Jung, Yu-Tian Xiao, Stanislav lakhno,
Virginia Garrote, Valeria Vietto

First published: 12 May 2018

Editorial Group: Cochrane Urology Group

Extracorporeal shockwave therapy: we found that extracorporeal shockwave

therapy causes a significant decrease in symptoms compared to a

simulated procedure. These results may not be lasting after more continued

treatment. This treatment may not be associated with side effects. We have »‘
no information regarding quality of life, depression or anxiety.
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Comparison of the efficiency of combined
extracorporeal shock-wave therapy and triple
therapy versus triple therapy itself in Category Il B
chronic pelvic pain syndrome (CPPS)

B. Pajovic, N. Radojevic, A. Dimitrovski & M. Vukovic

Original Article
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Shiao-Jin Guu', Jiun-Hung Geng'?, I-Ting Chao®, Hui-Tzu Lin®,
Yung-Chin Lee"u, Yung-Shun juan"“', Chia-Chu Liu"‘,
Chii-Jye Wang"*, and Chia-Chun Tsai'"*

H LiST €xeL O€0n o€ MOAUTPOTILKEG
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