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Shockwaves in everyday life

A shockwave is a 

type of propagating 

disturbance that 

moves faster than 

local speed of 

sound (767 mph in 

air; 3355 mph in 

water) in medium
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Shockwave therapy uses acoustic 

wave energy as mechanical force to 

enact biologic tissue change.

High-intensity shock waves are used 

in lithotripsy because the shockwave 

energy can break stones into smaller 

fragments,

Medium-intensity waves have been 

theorized to have anti-inflammatory 

benefits in the orthopedic setting to 

treat tendonitis and bursitis.

Low intensity shock waves exhibit 

angiogenic properties to manage 

chronic wounds, peripheral 

neuropathy, cardiac ischemic tissue



Introduction – Acoustic Waves
5

Shock waves are acoustic waves.

Well known example of acoustic waves are sound waves.

Acoustic waves propagate through a medium by alternating 
decompression and compression of the medium  vibration.

Acoustic waves are pressure and density variations of a 
medium.
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Shockwave therapy induces a mechanical – biochemical response 
– resulting in a clinical response  

Analogy to blood flow imparting 

physical forces – shear stress - onto 

endothelial cell to cause a biochemical 

response (NO release)

Low Intensity Shock Wave Therapy: Regenerative Therapy for Erectile Dysfunction



• 0.9 mJ/mm2 for stone fragmentation VERSUS 0.02 – .09 mJ/mm2 

for angiogenesis (2 - 10% lithotripsy levels)

• Angiogenic Growth Factors are induced by low intensity 

shockwave

• There is an optimal energy window for this response
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Shockwave therapy induces a mechanical – biochemical 
response – resulting in a clinical response  

Dose 

response of 

shock wave 

energy 

activating 

signaling 

pathways 

involved in 

cell 

proliferation
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Shockwave Generators in Medicine:



Urogold 100 MTS – Electrohydraulic Shockwaves

Membrane in 

place

Parabolic 

reflector

Underwater generated –

electrohydraulic shockwave

Membrane in 

place

Parabolic 

reflector
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Parabolic reflector

Shockwave energy that 

originates from a point 

source at the focus is 

reflected into a parallel 

collimated beam, leaving 

the parabola parallel to the 

axis of symmetry. 

This reflective property is 

the basis of many practical 

uses of parabolic reflectors 

(headlight).

Urogold 100 MTS – Electrohydraulic Shockwaves



Urogold 100 MTS possible 

advantages:

1. not focused = less pain with 

treatments

2. not focused = higher 

treatment efficacy rate

3. not focused = lower re-

treatment rate 

4. not focused = treatments do 

not require anesthesia

5. not focused = larger 

surfaces can be treated 

faster and easier

Urogold 100 MTS – Electrohydraulic Shockwaves
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Tissue Regeneration Technologies (TRT)

Shockwave Treatment

Four weeks post-STZ injection, rats in the DM+SW group were treated with shockwaves 

as depicted in Figure 1 and explained in the following. Under anesthesia, each rat was 

placed in a supine position, its lower abdomen shaved, and its penis drawn out of the 

prepuce and held in place with a loop made of suture line and syringe. After application 

of ultrasound gel (Aquasonic, Parker Laboratories, Inc, Fairfield, NJ, USA) on the penis, 

a shockwave applicator (DermaGold, MTS Europe GmbH, Konstanz, Germany) was 

placed in contact with the penis, and a total of 300 shocks were delivered at energy 

level of 0.1 mJ/mm2 and frequency of 120/minute. This procedure was repeated three 

times a week for 2 weeks, and the entire treatment course is comparable with clinical 

shockwave treatment for ED patients. Due to the fact that DermaGold is clinically 

approved to treat superficial wounds, its delivered shock- wave is expected to 

penetrate a few centimeters (probably the thickness of a rat penis) in the contacted 

area.



Tissue Regeneration Technologies (TRT)

Low-energy Shockwave Treatment 

For the in vivo experiment, LESW therapy was started 48 

hours postoperatively. Shockwave was delivered to the 

pelvic region with a special probe that was attached to a 

compact electrohydraulic unit with a focused shockwave 

source (DermaGold, MTS Europe GmbH, Konstanz, 

Germany). 



Tissue Regeneration Technologies (TRT)
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SDSM Shockwave Therapy Protocols

Erectile Dysfunction – Penile Shockwave Therapy

LUTS/PE– Perineal Shockwave Therapy

Peyronie’s Disease– PD Shockwave Therapy

Radiculopathy of Sacral Spinal Nerve Root – Lumbosacral  Shockwave Therapy

Vestibulodynia – Vestibular Shockwsve Therapy
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A SINGLE-BLIND, SHAM-CONTROLLED, RANDOMIZED, PROSPECTIVE STUDY 

CHARACTERIZING ERECTILE TISSUE ULTRASOUND CHANGES RESULTING FROM LOW 

INTENSITY PENILE SHOCKWAVE TREATMENT WITH UROGOLD 100TM 

Urogold 100 MTS – Electrohydraulic Shockwaves

Applicator OP 155; 4 HZ; Membrane level 1

ENERGY SETTING NUMBER OF SHOCKS 

Right hilum 0.10 - 12 mJ/mm2 500 

Left hilum 0.10 - 12 mJ/mm2 500 

Right penile shaft 0.10 - 12 mJ/mm2 1000 

Left penile shaft 0.10 - 12 mJ/mm2 1000 

Right crus 0.10 - 12 mJ/mm2 1000 

Left crus 0.10 - 12 mJ/mm2 1000 

TOTAL SHOCKS 5000 

Rx 1 and Rx 4

Right hilum 0.10 - 12 mJ/mm2 300 

Left hilum 0.10 - 12 mJ/mm2 300 

Right penile shaft 0.10 - 12 mJ/mm2 600 

Left penile shaft 0.10 - 12 mJ/mm2 600 

Right crus 0.10 - 12 mJ/mm2 600 

Left crus 0.10 - 12 mJ/mm2 600 

TOTAL SHOCKS 3000 

Rx 2, 3 and Rx 5, 6

Rx 1 = 5000 shocks 

Rx 2, 3 = 3000 shocks

3 weeks no Rx

Rx 4 = 5000 shocks 

Rx 5, 6 = 3000 shocks 



TRT Protocol for ED

Urogold 100 MTS – Electrohydraulic Shockwaves

Applicator OP 155; 4 HZ; Membrane level 1

ENERGY SETTING NUMBER OF SHOCKS 

Right hilum 0.10 - 12 mJ/mm2 500 

Left hilum 0.10 - 12 mJ/mm2 500 

Right penile shaft 0.10 - 12 mJ/mm2 1000 

Left penile shaft 0.10 - 12 mJ/mm2 1000 

Right crus 0.10 - 12 mJ/mm2 1000 

Left crus 0.10 - 12 mJ/mm2 1000 

TOTAL SHOCKS 5000 

Rx 1

Right hilum 0.10 - 12 mJ/mm2 250 

Left hilum 0.10 - 12 mJ/mm2 250 

Right penile shaft 0.10 - 12 mJ/mm2 500 

Left penile shaft 0.10 - 12 mJ/mm2 500 

Right crus 0.10 - 12 mJ/mm2 500 

Left crus 0.10 - 12 mJ/mm2 500 

TOTAL SHOCKS 2500 

Rx 2, 3, 4, 5, 6

Rx 1 = 5000 shocks 

Rx 2, 3, 4, 5, 6 = 2500 

shocks



Cycle 1: Rx’s #1, #2, #3, #4, #5, #6 over the most 

convenient time period for the patient.  May take a few 

weeks to a few months

GRAYSCALE/DUPLEX DOPPLER in 8 wks following 6th Rx

Shocks – 3500 total 

R hilum: 350 shocks @ 0.10 – 0.13 mJ/mm2 

L hilum: 350 shocks @ 0.10 – 0.13 mJ/mm2 

R shaft: 700 shocks @ 0.10 – 0.13 mJ/mm2 

L shaft: 700 shocks @ 0.10 – 0.13 mJ/mm2 

R crus: 700 shocks @ 0.11 – 0.13 mJ/mm2 

L crus: 700 shocks @ 0.11 – 0.13 mJ/mm2 

Urogold 100 MTS – Electrohydraulic Shockwaves

Applicator OP 155; 3HZ; Membrane level 1

ED - SDSM Protocol for Penile Shockwave Therapy



R/L Hilum: OP 155; 3 HZ; Energy 0.10 – 0.13 mJ/mm2; Membrane level 1

R Hilum L Hilum

Urogold 100 MTS – Electrohydraulic Shockwaves

L Hilum

R Hilum



R Hilum L Hilum

Urogold 100 MTS – Electrohydraulic Shockwaves

R/L Hilum: OP 155; 3 HZ; Energy 0.10 – 0.13 mJ/mm2; Membrane level 1

Gently stretch penile shaft at glans (gauze as needed)



R Shaft L Shaft

Urogold 100 MTS – Electrohydraulic Shockwaves

R/L Shaft: OP 155; 3 HZ; Energy 0.10 – 0.13 mJ/mm2; Membrane level 1

Gently stretch penile shaft at glans (gauze as needed)



R/L Shaft: OP 155; 3 HZ; Energy 0.10 – 0.13 mJ/mm2; Membrane level 1

Urogold 100 MTS – Electrohydraulic Shockwaves

R Proximal Shaft

R Distal Shaft

L Proximal Shaft

L Distal Shaft

Gently stretch penile shaft at glans 

(gauze as needed)
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R/L Crus: OP 155; 3 HZ; Energy 0.10-0.13 mJ/mm2; Membrane level 1

R Crus

L Crus

R Crus L Crus

Crus

Frog leg position, Patient gently elevates his scrotum (gauze as needed)



R/L Crus: OP 155; 3 HZ; Energy 0.10 – 0.13 mJ/mm2; Membrane level 1

Urogold 100 MTS – Electrohydraulic Shockwaves

R Crus L Crus

Frog leg position, Patient gently elevates his scrotum (gauze as needed)
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SDSM Shockwave Therapy Protocols

Erectile Dysfunction – Penile Shockwave Therapy

LUTS/PE– Perineal Shockwave Therapy

Peyronie’s Disease– PD Shockwave Therapy

Radiculopathy of Sacral Spinal Nerve Root – Lumbosacral  Shockwave Therapy

Vestibulodynia – Vestibular Shockwsve Therapy



LUTS/PE SDSM Protocol for Perineal Shockwave Therapy

Cycle 1: Rx’s #1, #2, #3, #4, #5, #6 over the 

most convenient time period for the 

patient.  May take a few weeks to a few 

months

Urinary flow rate, PSA, AUA symptom 

score, nocturia

Shocks – 1400 total 

Proximal perineum: 700 shocks @ 0.10 –

0.13 mJ/mm2 

Distal perineum: 700 shocks @ 0.10 – 0.13 

mJ/mm2 

Urogold 100 MTS – Electrohydraulic Shockwaves

Applicator OP 155; 3HZ; 

Membrane level 1
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SDSM Shockwave Therapy Protocols

Erectile Dysfunction – Penile Shockwave Therapy

LUTS/PE– Perineal Shockwave Therapy

Peyronie’s Disease– PD Shockwave Therapy

Radiculopathy of Sacral Spinal Nerve Root – Lumbosacral  Shockwave Therapy

Vestibulodynia – Vestibular Shockwsve Therapy



Rx’s #1, #2, #3, #4, #5, #6

Peyronie’s plaque pre-treated with 

intralesional agent (interferon/Xiaflex)

Penis is modeled/hyperstretched

overlying 30 ml syringe barrel –

opposite to direction of bend –

patient holds the syringe barrel –

provider grasps the glans with gauze

Peyronie’s plaque stretched: 2100 

shocks @ 0.10 – 0.13 mJ/mm2 

Urogold 100 MTS – Electrohydraulic Shockwaves

Applicator OE 035 or OP155; 3 HZ; Membrane 

level 1

PD - SDSM Protocol for PD Shockwave 

Therapy



SDSM Protocol for PD

1. Intracavernosal bimix/trimix to obtain penile erection and 

measure angle/distance from peak curvature to corona (cms) 

- using a goniometer/ruler; locate with marking pen

2. Intralesional injection of interferon or Xiaflex (0.25 ml of the 

agent) at location marked previously - (upper right photo and 

middle photo)

3. Perform penile modeling in opposite direction to angle of 

penile curvature - (if angle is dorsal modeling is ventral) 

(lower right photo)

5. Use 30 ml syringe barrel - held by patient as shown in 

lower left photo, provider stretches penis over barrel (lower 

right and left photo)

6. Use 2100 shocks to Peyronie’s plaque while modeling 

(lower left photo)

Need to compare effect on penile curvature from intralesional 

injection alone versus effect on penile curvature from 

intralesional injection in combination with modeling with 

penile plaque shockwave therapy. 

Urogold 100 MTS – Electrohydraulic Shockwaves

Applicator OE 035 or OP155; 3 HZ; Membrane level 1; 

0.10 - 0.13 mJ/mm2); 2100 shocks total



Urogold 100 MTS – Electrohydraulic Shockwaves

Plaque: OE 035 or OP 155; 3 HZ; Energy 0.10-0.13 mJ/mm2; Membrane level 1; 2100 shocks



Urogold 100 MTS – Electrohydraulic Shockwaves

Plaque: OE 035 or OP 155; 4 HZ; Energy 0.10 – 0.13 mJ/mm2; Membrane level 1; 2100 shocks
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SDSM Shockwave Therapy Protocols

Erectile Dysfunction – Penile Shockwave Therapy

LUTS/PE– Perineal Shockwave Therapy

Peyronie’s Disease – PD Shockwave Therapy

Radiculopathy of Sacral Spinal Nerve Root – Lumbosacral  Shockwave Therapy

Vestibulodynia – Vestibular Shockwsve Therapy



Neuro-Genital testing, MRI and Spine surgeon consultation.  

Not considered a candidate for, not interested in, spine surgery

Cycle 1: Rx’s #1, #2, #3, #4, #5, #6 over the most convenient 

time period for the patient.  May take a few weeks to a few 

months

Shocks – 2100 – 2800 total shocks/treatment.  Try to elicit 

discomfort in a region, often bilateral, hover probe over area, 

discomfort will typically diminish over time, increase energy 

level, repeat process

Coccyx and right and left sacrum: 700 shocks @ 0.07 – 0.14 

mJ/mm2 

Left lumbar region: 700 shocks @ 0.07 – 0.14 mJ/mm2 

Right lumbar region: 700 shocks @ 0.07 – 0.14 mJ/mm2 

Repeat Neuro-Genital testing

Urogold 100 MTS – Electrohydraulic Shockwaves

Applicator OP 155; 3 HZ; Membrane level 1

Coccyx and right and left sacrum

Left lumbar region

Right lumbar region

Radiculopathy of Sacral Spinal Nerve Root - SDSM Protocol for Lumbosacral Shockwave Therapy



Lumbosacral Spine Pathology : OP 155; 3 HZ; Energy 0.07 – 0.14 mJ/mm2; 

Membrane level 1; 700 shocks each for: i) Coccyx and right and left sacrum, ii) Left 

lumbar region, iii) Right lumbar region

Urogold 100 MTS – Electrohydraulic Shockwaves

Coccyx and right and left sacrum Left lumbar region Right lumbar region

Left Posterior 

Superior Iliac 

Spine

Coccyx

Sacrum

Lumbar Spine
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SDSM Shockwave Therapy Protocols

Erectile Dysfunction – Penile Shockwave Therapy

LUTS/PE– Perineal Shockwave Therapy

Peyronie’s Disease – PD Shockwave Therapy

Radiculopathy of Sacral Spinal Nerve Root – Lumbosacral  Shockwave Therapy

Vestibulodynia – Vestibular Shockwave Therapy



SDSM Protocol for Female Genital Arousal Disorder or 

Genital Dysesthesia (including Interstitial Cystitis)

Cycle 1: Rx’s #1, #2, #3, #4, #5, #6 

over the most convenient time 

period for the patient.  May take a 

few weeks to a few months

Shocks – 2100 total 

shocks/treatment

Right vestibule - 700 shocks @ 

0.07 -0.13 mJ/mm2 

Left Vestibule - 700 shocks @ 0.07 

-0.13 mJ/mm2 

Posterior Fourchette - 700 shocks 

@ 0.07 -0.13 mJ/mm2 

Urogold 100 MTS – Electrohydraulic Shockwaves

Applicator OP 155; 3 HZ; Membrane level 1
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SDSM Protocol for Female Genital Arousal Disorder or 

Genital Dysesthesia (including Interstitial Cystitis)

Right Vestibule Left Vestibule Posterior Fourchette

Applicator OP 155; 3 HZ; Membrane level 1; Shocks – 2100 total

Right/Left Vestibule, Posterior Fourchette - 700 shocks @ 0.07-0.13 mJ/mm2 
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Applicator OP 155; 3 HZ; Membrane level 1; Shocks – 2100 total

SDSM Protocol for Female Genital Arousal Disorder or 

Genital Dysesthesia (including Interstitial Cystitis)

Right/Left Vestibule, Posterior Fourchette - 700 shocks @ 0.07-0.13 mJ/mm2 

Right Vestibule Left Vestibule Posterior Fourchette
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SDSM Protocol for Female Genital Arousal Disorder or 

Genital Dysesthesia (including Interstitial Cystitis)

Right Vestibule Left Vestibule Posterior Fourchette

Applicator OP 155; 3 HZ; Membrane level 1; Shocks – 2100 total

Right/Left Vestibule, Posterior Fourchette - 700 shocks @ 0.07-0.13 mJ/mm2 
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SDSM Protocol for Female Genital Arousal Disorder or 

Genital Dysesthesia (including Interstitial Cystitis)

Applicator OP 155; 3 HZ; Membrane level 1; Shocks – 2100 total

Vestibule - 1000 shocks @ 0.10-0.13 mJ/mm2 



SDSM Protocol for ED: Applicator OP 155; 4 HZ; Membrane level 1

Shocks 5000; 500 R/L Hilum; 1000 R/L Shaft; 1000 R/L Crus

Shocks 3000; 500 R/L Hilum; 500 R/L Shaft; 500 R/L Crus

Urogold 100 MTS – Electrohydraulic Shockwaves

V1, Wk -4

Screen Baseline 

GRAYSCALE 

DOPPLER 

randomization

Run-in 

period

Off all ED 

Rx’s

4 sexual 

events

IIEF, SEP

V2a - 5000

V2b - 3000

V2c - 3000

9 weeks treatment

End 

Rx

V3a - 0

V3b - 0

V3c - 0

n = 20

Active

Rx 1

n = 20

Active

Rx 2

V2, Wk 0

V4a - 5000

V4b - 3000

V4c - 3000

V2a - 5000 V3a - 5000 V4a - 5000

n = 10

Sham

Rx 3

n = 10

Sham

Rx 4

V2a - 0

V2b - 0

V2c - 0

V3a - 0

V3b - 0

V3c - 0

V4a - 0

V4b - 0

V4c - 0

V2a - 0 V3a - 0 V4a - 0

Wk 16

Phone 

call 1

V5 Wk 20

F/U 1, F/U 1R

GRAYSCALE 

DOPPLER 

Wk 8

F/U 1, 

F/U 1R 

period

Off all ED 

Rx’s

4 sexual 

events

IIEF, SEP

F/U 2 

period

Off all ED 

Rx’s

4 sexual 

events

IIEF, SEP

F/U 2 

GRAYSCALE 

DOPPLER 

V6 Wk 32

Phone 

call 2

Wk 28

V2R, Wk 20 Wk 28 Wk 36 V5R Wk 40


