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* Sok Dalgasi Shock Wave
— 16-20 Mhz frekansinda
— Kisa dalgall

— Tekli pulsatil
— Surekli iletilen

— Enerjiyi nakleden

— Ses basing dalgalari
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ESWT.QOAKLANMS UYGULAMA,

<Pemmmm—— HECEf BOLOE
e Sok dalgasi

— Elektrik jeneratoru
— Elektroakustik konvertor

— Eliptik odaklayici - —_
* Jeneratorin ozelligine gore N
— Elektrohidrolik Water

— Elektromagnetik
— Elektrokonduktiv
— Piezoelektrik

* Su ortaminda, jel

Electrode

High
voltage line

Reflector
Shock-waves
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e Akustik enerji—-> basin¢ - kavitasyon etkisi
* Mikro duzeyde degisim
P: 400-1000 bar
* Enerjiyogunlugu
— Dusuk
¢ <0.08-0.10 mJ/mm?
— Orta
¢ 0.10-0.20 (0.28) mJ/mm?
— Yuksek
e >0.20 (0.60) mJ/mm?

Shock Wave
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* Odaklanmis Sok Dalgalari -~
— Tas hastalig

Kidney stone

— Peyronie hastaligi
— Kronik pelvik agri sendromu

Shock waves

’ @uroturk  #uroturki6
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* Odaklanmamis Sok Dalgalari (Defocused SW)

— Duzlemsel, genis alan,

— KutaneoOz ulser

* Radial Sok Dalgalari

— Lineer, dustk P e oAttt

Dokutara daghm

jﬁiﬁﬁfﬁl

— Ciltte en yuksek

—

HEDEF BOLGE
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Dose-related effects of shock waves on rabbit

ﬁ o —
Ky i: We. = tendo Achillis —
- ‘“‘- .;‘E.
= & A SONOGRAPHIC AND HISTOLOGICAL STUDY
% & 1. D.Rompe, C.]J. Kirkpatrick, K. Kiillmer,

M. Schwitalle, 0. Krischek

From Johannes Guitenberg Medical School, Mainz, Germany

* 42 YZ beyaz tavsan asil tendon modeli, 1998
* Enerji akim yogunlugu (EAY), 1000 sok
— Ga:0.08, Gb:0.28 Gc:0.60 mJ/mm? Gd:kontrol
* EAY>0.28 mj/mm? - hasarlanma
* Enflamasyon
* Nekroz
* Fibrozis
* EAY<0.08 mj/mm? ->hasar yok
ESWT dokuda doza bagimli degisiklige yol acar

* Tendon hastaliklarinda >0.28 mj/mm? kullanilmamali

@ @uroturk  #uroturk16
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Fig.3
Normal tendon structure in control animals. There are parallel collagenous

fibres and fibrocyte nuclei in the tendon, and above it loose peritendinous
tissues with no inflammation (hacmatoxylin and cosin X 134).
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Yiksek yogunlukta SDT
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Sok Dalga Tedavisi

* Yuksek yogunlukta
— Uriner sistem tas hastalig

e Ortayogunlukta

— Antienflamatuvar etki
* jyilesmeyen kiriklar
* Tendonitis
* Bursitis

* Dusuk Yogunlukta

— Anjiyogenetik etki
* ED
* KPAS
e Kronik yaralar

* Periferal noropati
* Kardiak iskemik doku

"' @uroturk  #uroturki6
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Sok Dalga Tedavisi Tarihcesi
* 1980li yillar

— Uriner tas

— Safra, kesesi, panreas, parotis bezi,mide taslari
— Pseudoartroz

— Avaskuler nekroz

— Kemik kas ve eklem agrilar

A"n @uroturk  #uroturki6
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Sok Dalga Tedavisi Tarihcesi

e 2000'li yillar (Gutersohn)

— Myokardial iskemi

— Peyronie

— Diabetik ayak

— Yara iyilesmesi

— Kilo verme, zayiflama
— ED (Vardi ve ark 2010)
— KPAS

A"n @uroturk  #uroturki6
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Biological
Mecanisme

Substance P | Growthfactors| Stem Cells | NO Release |Unmyelated cells,

Vasodilatation | Al effect | Angiogenesis | Pain Therapy! Cell metabolisme

Tissue regeneration \

Corpus Cavernozum
repair

Tendon repair Bone repair

v @uroturk  #uroturk16
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Dusuk Yogunlukta Sok alga Tedavisi
. DYSDT > doku  (DYSDT)

— Hucre ici uyari yollari aktivasyonu

— Nitrik oksidin nonenzimatik fizyolojik seviyelerde
uretimi

— Vaskiler endotelyal buyime faktorleri & reseptorleri

— Doku tamiri

— Yeni damar olusumu

YR
— Kanlanma T

@ @uroturk  #uroturki6
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Journal of
Orthopaedic
Research

EFiI.SEVIER Journal of Orthopacdic Rescarch 21 (2003) 984 989

woww elsevicer comdfTocatcforthres

Shock wave therapy induces neovascularization
at the tendon—bone junction

A study in rabbits

Ching-Jen Wang “. Feng-Sheng Wang Y. Kuender ID. Yang
Chia-Chen Hsu ¥, Chun-Shun Huang “. Lin-Cheng Yang

= | =

. Lin-Hsiu Weng =
a

28 w2l OFrrdsorpraclic Sacrsroers

* 50 NZ tavsan modeli
— 500 atim 14kV (0.12 mJ/mm?)
— 0,1,4,8,ve 12. hafta bx, yeni damarlar H&E boyasi,
immunohistokimya
* Tendon-kemik bileskesinde neovaskilarizasyon
— Anjiyogenik belirtecler T
* Vaskller endotelyal biyime faktori (VEGF)
* Endotelyal nitrik oksit sentetaz (eNOS)

— Endotelyal hticre proliferasyonu T
* Prolifere edici hiicre nuikleer antijeni (PCNA)

Geerre Merrscrricelt Flospital e Kaolisiurise. 123 Ta-Foi Road. Niao- S Pixicernss.
Karorfisicerse 833, Tarivwers
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Shock wave therapy Control
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Fig. 1. Tissue biopsies taken from the tendon--bone junction were
subject to histomorphological staining after decalcification. The neo-
vessels on microscopy were examined with 40x magnification with the
study side on the left, and the control side on the right.
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MnMiolecular Canrdiolooswy

TLow -EFEnergy Shoclk Wawve for Enhancing Recocraitmmemnt of
Fndothelial Progenitor Cells
M MNew MZWIodality to Incecrease Eifficacy of Cell TTherapw in Chromnic Flirnd
Tinmnlh Isclhermi=a

Adexandra Adscher, WM Chrnstopher Heeschemn., WY Ken-ichiro Sasaki. WIED: Carrmeen Dlrbach, Phl>:
AMndreas WMo Feiher, MMID: Stefanie DHimomeler, PhlD

0 b

e Aicher ve ark.
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Iskemik kas dokusunda u

Figura 5. Effect of SW preconditioning on perfusion in unilateral

ka n a kl s I 1\ chronic ischemic tissue. Effect of SW pretreatment 24 hours
pricr to intravenous injection of human EPCs assessed by laser
Doppler imaging. The increasse in parfusion is calculated com-
pared with chronically ischemic rals without treatment {control,
7 rats; EPC, 10 rals; SW, 7 rats; combined, 9 rats). "P-=20.01
varsus untreated; ™ F=0.053 versus EPC treatment.

Increass in relalive limb perfusion (%)

uroturk #uroturkab
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Sy Adfenad 20013 Mlarch ;, 13 ): 73I8—746. doe: 10111 1Lysm. 1 20244

Effects of Low-Energy Shockwawve Therapy on the Erectile
Function and Tissue of a Diabetic Rat Model

Muefeng Qiw, MDT-#*F Guiting Lin, MDD, PhD?7-#¥ Zhongcheng Xin, MDD, PhDZ Ludowvic Ferretti,
MDD, Haiyang Zhang,. MD7, Tom F. Lue, MDD and Ching-Shwumn Lin, PhiD?.™

T Nnuppe Molecular Urology Laboratory, Department of Urology . School of Medicine ., Uiniversity of
Califormia, Sam Francisco, &8 941430738, LIS

Zoandrology Center, Peking University First Hospital, Beijing. Thina

Erektil doku Gzerine DYSDT

Diyabetik ratlarda

DYSDT yapilmayan grupta erektil fonk. boz. T
Histolojik incelemede

— nNOS iceren sinird,

— Endotelyal |

— Duz kas hucrelerinde J,

— Mezensimal ana hiicrelerde

Sonucg

— DYSDT penisde nNOS-pozitif sinir, endotel ve diz kaslarin yenilenmesi
yoluyla diabete bagl ED’u diizeltmektedir.

A"n @uroturk  #uroturki6
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 DYSDT diyabetik ratlarda erektil fonksiyonu
dizeltmektedir.
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 DYSDT peniste nNOS pozitif sinir tamirini
desteklemekte ve arttirmaktadir

Qiu etal. Page 10
P~ BN m DM DM+ SW
°
°
g .
g : °
< |
k]
-
]
o
E
>
=z
Dorsal Nerve Dorsal Arteries Corpora Cavernosa
—
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 DYSDT penisde endotelyal ve diz kas icerigini onarmakta ve eski
haline getirmektedir

Sinusoidal endothelium Arterial endothelium

Pha+ area in corpus cavernosum (%)

A '
x400 N DM DM+SW

Sinusoidal endothelial

conto:n, irl pixels
SEEERE

‘I

2
2

< - 4
Arterial endothelial
content, in pixels
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Number of EdU+ cells/HPF
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Erektil Doku Uzerine DYSDT

* Liuveark, 2013 IntJ Mol Sci

* Diyabetik ratlarda farkl doz (100,200 ve 300)
DYSDT etkileri

7.33 Mpa, 2 sok/sn haftada 3 kez 2 hafta

* Erektil fonksiyon ICP ile degerlendirilmis
DYSDT

— Diyabetik ratlarda erektil fonksiyonu dizelttigi

— Duz kas hicre ve endotelyal icerik T
— a-SMA, vVWF, nNOS, VEGF

— En etkili tedavi dozu 300 sok
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Figure 1. Erectile function assessed by Max intracavernous pressure (ICP) and ICP/mean

pl oo arterial pressure (MAP). (A) Representative ICP responses to electrical stimulation of the

* I C P O I g u I e re k cavernous nerve for age-matched normal control, diabetic and low energy shock wave
therapy (LESWT) treated (100, 200, 300 shocks each time) diabetic groups. The stimulus

d 1t mterval (60 s) was mdicated; (B) Max ICP in 5 groups; (C) Max ICP/MAP in 5 groups.
d e g e r I e n d I r I I e n *p=005, er*: 0.01 comparad with the diabetes rillifus (DM) group. i
ere ktl I A 190 N DM LESWT100  LESWT200 LESWT300
° 100
fonksiyonda en
fazla duzelme

300 sok o 5 -

dalgasinda : :
gozlenir. : ' ' I I l I I

LESWTLD LESWTI00  LESWTIOO LESWTI0N  LESWTIO00  LESWT30D

ICP mmHg

50 -

Max ICP
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Figure 3. Smooth muscle contents in corpus cavernosum. (A) Masson trichrome staining.

. Smooth muscle manifested as red, connective tissue was green; (B) The expression of

o D I ya b e tte o-SMA by immunohistochemistry staining; (C) Western blot of 0-SMA; (D) The ratio of
o-SMA to B-actin by Western blot. Each bar depicts the mean values (+ standard deviation)

from N =35 (immunohistochemical staining) and N = 3 (Western blots) animals per group.

aza|m|§ duz 1 p< 0,01 compared-with the DM gronp.
kaslar DYSDT
ile doza bagli

LESWT200

/

LESWT200 tEswrsoo T |
. PrN
olarak e e
e et &%
iy I 'rxﬁ 'ﬁ
-~ ’h - A

artmaktadir — T o

N o LESWTI100 LESWT 2 LESWT 300
0 -SMA - — T —
ST — S ~—mmm— e

P -xtin

-4

o SMA/B-actin
» »

@uroturk  #uroturki6
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Figure 4. Endothelial contents 1n corpus cavernosum of low energy shock wave therapy

o D |ya bette (LESWT) treated diabetic rats. (A) The expression of von Willebrand Factor (vWF) by

immunofluorescence staining; (B) Semiquantitative analysis of vIWF expression. Each bar

depicts the mean values (£ standard dewviation) from N = 5 amimals per group. 1 p =001

azalmig  meieam e
endotelyal
icerik DYSDT
ile doza
bagli olarak
artmaktadir.

@ @uroturk  #uroturki6
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Diyabette
penil dorsal
sinirde
azalmis
NNOS
DYSDT ile
doza bagl
olarak
artmaktadir
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Figure 5. The expression of aNOS 1n penile dorsal nerve. (A) The expression of aNOS
by immunohistochemistry staining; (B) Western blot of nNOS; (C) The ratio of nNOS
to f-actin by Western blot. Each bar depicts the mean values (+ standard deviation) from
N =5 (immunohistochemical stamning) and N = 3 (Western blots) animals per group.
*p<0.05, f p<0.01 compared with the DM group.

N DM LESWT100 LESWT200 (SWr300 1

L

1 I |

mod ESWT200 LE

™
()

nNOS /B-actin

P S S S ——
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Figure 6. The expression of vascular endothelial growth factor (VEGF). (A) The expression
of VEGF by immunohistochemistry staining; (B) Western blot of VEGEF; (C) The ratio of
° D i y a b e tt e VEGF to B-actin by Western blot. Each bar depicts the mean values (+ standard deviation)

from N'= 35 (immunohistochemical staining) and N = 3 (Western blots) animals per group.
*p<0.05," p<0.01 compared with the DM group.

azalmis
VEGF DYSDT > y Gy
ile doza i 1
baglh olarak NE
artmaktadir. R | | I

=

”

VEGH e e — | — -

VEGF/B-actin

pro T S ——
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Doz Etkinligi

* Ratlarininvitro endotelyal progenitor hiicrelerinde tedavi
— En etkin sok dalga sayisi 200-300
— Sok dalga enerji aralig 0.10-0.13 mJ/mm?

Zhang Z et al. ) Surg Res, 2014;186:484-92.

* DiabetikratlardaED lGizerine DYSDT
— 100,200 ve 300 sok, haftada 3 kez toplam 2 hafta
— 7.33 Mpa, 2 sok/sn
— En etkili tedavi dozu 300 sok

LiuJ et al. Int J Mol Sci 2013;14:10661-73.

. Prospektif, randomize kontrolli bir calismada,

- Vaskilojenik ED’li 30 hasta 3 gruba ayrilarak,
— Gun asir haftada 3 seans toplam bir ay, 100, 200 ve 300 sok uygulamasinin sonuglari karsilastirildiginda,
- En cok diizelmenin ve en uzun siren etkinin 300 sok uygulanan grupta oldugu gosterilmistir.

— Samhan AF Int J Health Scien & Res 2014; 129-39

@uroturk  #uroturki6
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Caoarn Doww—Immnmternsity Extracorreoaonraeoal Shwockhvwawe Tineraoagpenys L s o
Erectile Fumnctiomnm™? A G- viomntiys Followw —ssgy» Pilot Stoeecdy e Patiemmts
wwitln Oreanic Erectile Dyysfasrmotiors

Werrcxrre Wexrali T, Boaoas Aprprel, Criris _foercarFr, rrecxyr Torsserrward, FMlocxre Corisesrevasce Lol

e EArodope i, RRoarraeorrs Fle ol etrcore Corraprers aaeval sfae Wectareiors, Pl dseel

Water

e 20 vaskulojenik ED’lu hasta
e Tdv sonrasl IIEF-ED skor Tt
* NPT parametrelerinde dizelme

Electrode

High
voltage line

* Bazal ve postiskemik maksimum
Reflector

penil kan akimi T Shockwaves

(,‘ @uroturk  #uroturki6
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* DYSDT sonrasi penil kan akimi1 artmaktadir.

Tabile 4 - Changes in MNow-mediated dilatation parameters in both penile and forearm blood Mow before and 1 month after treatment

Location Baseline 1 mo % change p value
Forearm Baseline flow (milfmin/dl) 40+ 22 481313 19 0258
Maximal flow (mil/min/dl) 12,0 + 90 106+ 7.4 12 0544
Penis Baseline flow (milfmin/dl) F34A7 1784110 145 Tt
Maximmal fow (mifmdndl) 120+ 83 2894 152 140 0L
(a) 257 Baseline Now (b) 25- Maximal flow
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Fig. 2 - Correlation between the adjusted Aow-mediated dilatation indices for (a) baseline and (b) maximal flow and the changes in the Intermational
Index of Erectile Function erectile dysfunction score 1 mo after treatment
MEF ED = International Index of Erectile Funclion—Erectile Dysfunction domain.
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Ek Tedavinin Faydasi Var mi?

 ED’li 30 hasta ( %77,3’G siddetli ED)
— 1. tedavi sonrasi lIEF-ED skoru 8 - 10
— 2. tedavi sonrasi IIEF-ED skoru 8 - 13,5

* Bazl hastalarda yanit alabilmek icin ek sok dalga enerjisi
uygulanmasina ihtiyac oldugunu gostermektedir

Vardi Y, Appel B, Kitrey ND, Massarwa O, Gruenwald |. The 29th European
Association of Urology Annual Congress; 2014 Apr 11-14; Stockholm,
Sweden. Arnhem: European Association of Urology; 2014.
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Ge¢ Donemde Basari

* DYSDT tedavisinin 2 yillik takip sonrasi

e Etkinlik hastalarin %50’sinde cevabin devam
ettigi

e Basarisizolgular
— ED ve diabetli hastalar

Vardi Y, Appel B, Kitrey N.D, Massarwa O, Gruenwald I. Low-intensity shockwave treatment
for ED - long term follow up of 2 years [abstract]. In: The 29th European Association of
Urology Annual Congress; 2014 Apr 11-14; Stockholm, Sweden. Arnhem: European

Association of Urology; 2014.
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Androloji Bilteni 2016; 18(65): 74-78

ERKEK CIiNSEL SAGLIGI Derleme

Ekstrakorporeal sok dalga tedavisinin
androlojideki yeri

Yrd. Dog. Or. Mehmet Emin Ozyvahvach, Prof Dr. Ahmet Metin
Abant [zzet Baysol Universitesi Top Fokiiltesi, [.i'rﬂfcrjf AD

* Peyronie hastalig

— ESWT tedavisi plak boyutunu, egrilik derecesini ve
ereksiyon skorunu degistirmez.

— Tedavi oncesi agri %37 iken tedavi sonrasi %9’a {,
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Extracorporeal shock-wave therapy for treating
B TI chronic pelvic pain syndrome: a feasibility study
\L and the first clinical results B

Reinhold Zimmermann, Alin Cumpanas®, Lorenz Hoeltl', Gunther Janetschek,

Arnulf Stenzl* and Florin Miclea
Departments of Urology, Elisabethinen Hospital, Linz, ' Public Hospital, Kufstein, Austria, *Medical School, University
of Timisoara, Timisogra, Romania, and " University Haospital, University of Tubingen, Tubingen, Germany

 KPAS'ta DYSDT

 Randomize plasebo kontrolli calisma
* 60 hasta

* 3000 atim, 0.25 mJ/mm?, 3Hz, 4 seans

* Agri, yasam kalitesinde ve iseme semptomlarinda
diuzelme
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World Journal of Urclogy
pp 1-9

Urology
Extracorporeal shock wave therapy (ESWT) in
urology: a systematic review of outcome in

Peyronie’s disease, erectile dysfunction and chronic
pelvic pain

Authors Authors and affiliations

Grzegorz Lukasz Fojecki, Stefan Tiessen, Palle J&rn Sloth Osther ]

 Randomize kontrolli 3 calisma, 200 hasta

e ESWT KPAS’da kisa donemde agriyi
azaltmaktadir.
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Sonuc

* DYSDT hucresel mikrotravma olusturarak
anjiyogenik faktorlerin salinimina yol agcmakta
ve neticede hedef dokuda yeni damar
olusumuna yol acmaktadir.

 DYSDT penil hemodinamigi, korpus
kavernozumdaki fibromuskuler patolojik
degisiklikleri, endotelyal disfonksiyonu ve
periferal ndropati gibi patolojik degisiklikleri
duzeltmektedir.
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* Peyronie hastaliginda sadece agriyi
azaltmakta, plak boyutuna ve egrilige etki
etmemektedir.

e KPAS’ta agriyl azaltmakta, yasam kalitesini
arttirmaktadir

A"n @uroturk  #uroturki6
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