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MTS Medical UG, a committed leader in the advancement of electrohydraulic ESWT
technology, specialises in the research, development and manufacturing of highly advanced Spark
Wave Therapy systems. Our premium shock wave therapy systems, designed and equipped with MTS’
own advanced Spark Wave Technology, are successfully used worldwide in the healthcare fields of
orthopaedics, traumatology, wound care, aesthetics and urology.

Hospitals, clinics and practicing physicians from around world have realized, and prefer, the superiority
of MTS Spark Wave Therapy systems. They know that MTS therapy systems guarantee the most
effective shock waves for pain-free, high quality treatment as well as outstanding healing results in
fewer treatment sessions. And, most importantly, patients realize the benefits as well.

Since 1998 MTS has collaborated with internationally renowned universities and research institutions
and has become recognized as a pioneer in the field of non-invasive tissue healing and regeneration.
It is the vision of MTS to improve the quality of life through advanced healing methods that drives us
and will continue to guide us in the future.

Every premium MTS therapy system features our signature Spark Wave Technology. Additionally, MTS
supports all customers with our dedicated and well-trained Technical Service and After Sales Support
departments.

Witness. The Spark of Life.
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1. What are Spark Waves®?

Spark Waves are high-energy acoustic waves that behave much like other sound waves except that
they have much greater pressure and energy. The energy of a shock wave is released as pressure on
the environment. This pressure wave builds up extremely quickly and consists of a very high positive
and a minor negative part (Fig. 1.1.). The technology that generates the shock wave has a considerable
influence on the energy distribution. Spark Wave technology uses traditional electrohydraulic
generation principles and ensures optimum energy composition and distribution; the pressure
amplitude is mainly positive with only minimal negative tensile wave energy and provides regenerative
energy not only in the focal area, but in the entire acoustic field extending from the spark source (Fig.
1.2.). The original principle used in medicine is that in which the shock waves are generated by a spark
plug, the electrohydraulic principle.
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Fig. 1.1. Schematic
Pressure Profile of a
Focused Shock Wave.
Characteristic poperties:
Extremely fast rise of the
curve, very high
pressure, low negative
wave compared to very
high peak pressure.
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Fig. 1.2. Eletrohydraulic Shock Wave Generation.
An electrode is placed in the first focal point of a
water-filled semi-ellipsoid reflector and high
voltage is applied to the tips of the electrode.
Thereby, an electric spark is generated between
these tips and a spherical shock wave is released by
the rapid vaporization of the water between the
tips. The shock wave spreads out from the
applicator leading to a low intensity radial primary
wave, followed by a focused shock wave with focus
F2 which occurs due to the reflection of the
spherical wave at the reflector.

The colours display imaging by a DICOM (Digital
Imaging and Communications in Medicine)
MATLAB (matrix laboratory) simulation of the
acoustic field with Spark Wave Technology. Red
corresponds to the area with the maximum energy.




As with sound waves, Spark Waves can travel great distances with ease as long as the acoustic
impedance stays the same. However, when the acoustic impedance changes, energy is released and
the greater the change in impedance the greater the release of energy. There is a much higher release
of energy at a soft tissue / bone interface than at a muscle / fascia interface (Fig. 1.3.).

Fig. 1.3. Acoustic Impedance. As
with other waves, the energy is
released at interfaces, at those places
where the waves from one medium
meet another medium. These
phenomena occur at the interfaces,

which are also known from classical
wave theory: Transmission (transverse
waves, longitudinal wave), (partial)

reflection, diffraction and / or
deflection, scattering, wave velocity x
density of the medium = acoustic
impedance, pressure / tension wave,
shear forces.

1.72 g fem? T 7.38 g /fem?
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2. The Biological and Therapeutic Effect of Spark Wave® Therapy

In regenerative medicine, the physical energy of Spark Waves is applied to all kinds of tissues at a
desired depth and with an adjustable energy flux density (EFD), depending on the respective indication
and pathophysiology. With its unique wide focus size, Spark Wave Technology delivers the highest
possible amount of total biologically effective energy to the target area. This physical energy produces
mechanical stimulation which is recognized by mechanoreceptors of the cell and transduced into to
various cellular responses: The expression and release of regeneration-associated molecules, like
growth factors and other signaling molecules (chemokines and cytokines), are activated. All these
factors trigger intracellular signalling cascades which are implicated in processes like metabolic
activation, proliferation, migration and recruiment of mesenchymal and haematopoetic progenitor
cells, which finally lead to improved angiogenesis, neovascularisation, tissue remodelling and
regeneration (Fig. 2.1.). Additionally, the anti-inflammatory as well as the antibacterial effect of Spark
Waves, in combination with various other biological regeneration processes, support the natural self-
healing of the diseased tissue.



Fig. 2.1. Mechanotransduction

Shock Wave Energy Mechanism - Phases of Sp_ark
Wave Therapy. 1. Physical
. . Phase: Shock waves generate a
_ Mechanical forces on the tissue: positive pressure to generate
shear, compression, tension . . .
Extracellular Matrix absorption, reflection, scattering

and transmission. 2. Chemical
Phase: The mechanical stimulus
Plasmamembrane \ leads to biochemical reaction,

biomolecules are released and cell

Mechanical- signaling pathways are activated
Mechanotransduction via the sensitive : : .
Cystol R L e receptors 3. Biological Phase: Modulation
of angiogenesis, alteration of
inflammatory response, bone and
soft tissue healing.
Nucleus Activation of transcription factors
Induction of gene expression
4+ Angiogenesis + Apoptosis & Necrosis
4+ Tissue Remodelling 4 Inflammation

4+ Regeneration & Healing

Fig. 2.2. Biological Function and

AmesenchymaLs‘t':r:ac:l:lssaa ::li?t.llv:‘:illt?wnh the ability to: Regeneratlve Potential of Stem

’ Cells. Spark Wave Therapy has a

highly beneficial effect on most

every kind of tissue. Spark Waves

. promote sustainable regeneration

of blood vessels and skin as well as

Reduce - ~ Self replicate of musculoskeletal and nervous

& inflammation - tissues, which has been widely

~w S - l ‘ (Y J proven by comprehensive

" -~ Fight apoptosis Differentiate into research and numerous clinical
|cell death) multiple tissues trials.

. C muscle, bone, fat, cartilage

3162

The efficacy of Spark Wave Therapy has been thoroughly proven in clinical studies and state-of-the-art
research has demonstrated its curative effects on urogenital indications.



3. Spark Wave® Therapy in Urogenital Indications

3.1 Clinical and Preclinical Background

Due to the known high self-regenerative potential of shock wave therapy (SWT) in the body and the
first promising clinical results of Vardi et al. and others in 2010, the interest in this treatment of
urogenital diseases has steadily increased. ™ Subsequent in-depth research demonstrated that by
stimulation of mechanosensitive molecules, the application of low-intensity Spark Wave Therapy on
urgenital tissue triggers the release of chemoattractant factors and a bunch of regeneration- and
growth-associated molecular signalling factors. This in turn activates tissue-resident endogenous
mesenchymal stem / progenitor cells and initiates their migration, stimulates their proliferation and
differentiation, enhances their survival and intra- and intercellular signalling. The expression of
transcription factors, cytokines, chemokines and growth factors is modulated by SWT; e. g. vascular
endothelial growth factor (VEGF), endothelial nitric oxide synthase (eNOS), proliferation cell nuclear
antigen (PCNA), transforming growth factor B (TGF-R), tumor necroes factor a (TNF-a) and interleukins.
As a result, angiogenesis and neovascularisation increase, fibrosis and inflammatory processes
decrease, blood and nutrient supply is improved and the tissue is sustainably regenerated. >2°
Nowadays, ESWT is used in a wide clinical approach and has become a promising treatment
perspective for vasculogenic or neurovascular erectile dysfunction, chronic pelvic pain syndomes and
Peyronie's disease. %°

3.2 Peyronie's Disease (PD) / Induratio Penis Plastica (IPP)

PD is an underdiagnosed condition with prevalence in the male population with about 9 %. %’ It is a
progressive, localized, painful connective tissue disorder of the penis characterized by scarring of the
tunica albuginea resulting in palpable collagen plaques and unnatural curvature (> 30°). It may be
accompanied with erectile dysfunction (ED). Precise underlying pathophysiology is uncompletely
understood. Diabetes mellitus or radical prostatectomy have been shown to be risk factors. Trauma,
from repetitive microtrauma causing microvascular injury and persistent inflammation to penile
fracture with a disorder of wound healing, has been suggested as potential causes. Erection quality
and degree of penile curvature are important factors in tailoring therapy for patients with PD. %
Medical therapies are often employed in the early stages of PD, whereas surgical intervention is usually
reserved for when PD has stabilised for at least six months. %’

The main outcome measures after receiving ESWT include changes in degree of penile curvatures,
penile plague size, International Index of Erectile Function-5 (lIEF-5) questionnaire score and visual
analogue pain scale score. 3° Several clinical studies have shown that SWT can improve the symptoms
of ED and reduce penile deviation, plaque size, erectile pain and dysfunction.

There are two suggested mechanism of action involved in shock wave therapy for PD. SWT may work
by directly damaging and remodeling the penile tissue. Additionally, ESWT may increase the vascularity
of the area and result in an anti-inflammatory reaction with increased macrophage activity causing
plaque lysis and eventually resorption. 2° Shock wave related pain relief was attributed to inhibition of
peripheral nerves reducing the number of pain receptors, overstimulation of pain receptors and
subsequently blocking transmission of nerve impulses or to the release of kinins that block
transmission of sensory nerve endings. 3% SWT is a sustainable and safe treatment alternative for
patients in whom conservative and drug therapies have failed and who do not wish to undergo surgery
because of the high risk. 2



3.3 Erectile Dysfunction (ED)

ED is one of the most common conditions affecting middle-aged and older men and is defined as the
inability to achieve and maintain erections adequate for sexual intercourse. 3’ Many factors can
contribute to sexual dysfunction, including physical and psychological conditions, comorbidities and
the medication used to treat them. Vascular lesions secondary to diabetes mellitus, structural lesions
caused by trauma or neurologic injury in consequence of prostatectomy for example are potential
causes of ED. ¥ Conservative treatment options comply with the underlying cause of the disease.
Common medical conditions, such as hypertension, diabetes mellitus (DM), cardiovascular disease
(CVD) and endocrine disorders (androgen / testosterone deficiency) or psychological conditions such
as depression, stress and anxiety contribute to sexual dysfunction. Hypertension, DM and CVD cause
an insufficient supply of the penile tissue which is essential for achieving an erection. There are plenty
of medications whose side effects affect erectile function. Obesity, smoking, alcohol and drug abuse
are also associated with ED. It is important to note that ED is directly related to endothelial dysfunction,
since the release of nitric oxide (NO) from the vascular endothelial cells of the penile arteries is
essential for the relaxation of the smooth muscle cells in order to fill the corpora cavernosa with blood.

Although the currently available pharmacological possibilities like phosphodiesterase type 5 inhibitors
(PDES5I) are more or less effective in most of the patients, the big disadvantage of this method is
obvious since this simple, limited treatment of the symptoms does not correct the underlying
pathophysiology and thus cannot be considered fully satisfactory. Moreover, a considerable number
of patients do not respond to drug therapy.

Due to its regeneration-promoting effects, low-intensity extracorporeal shock wave therapy (Li-ESWT)
has been introduced to the andrological field and made great progress so far. Several studies, basic
research as well as clinical trials, provided encouraging evidence for a sustainable improvement of
erectile function upon Li-ESWT. ¥

In 2010, Vardi et al. published the first pilot study in patients with organic ED. They demonstrated that
Li-ESWT significantly increases penile rigidity and function, an observation attributed to the positive
influence of ESWT on cavernosal hemodynamics. * This issue was unraveled by Qui et al., who
investigated the cellular effects of Spark Wave Therapy on erectile function and tissue in a diabetic rat
model. They reported a significant recovery of erectile function upon Li-ESWT due to the regeneration
of nNOS-positive nerves, endothelium, and smooth muscle in the penis supported by the recruitment
of endogenous mesenchymal stem cells. ' The clinical standard parameters to measure the
therapeutic efficacy in ED-ESWT studies are the international index of erectile function (IIEF) and the
erection hardness score (EHS). In the following years, the wide clinical use demonstrated that Li-ESWT
could significantly improve the IIEF and EHS of ED patients positive outcomes from cohort studies and
randomized, controlled trials (RCTs) which have been comprehensively reviewed in current systematic
meta-analysis. #3°*2 The majority of the present studies showed that men experience improvements
in their erectile function upon Li-ESWT, regardless of variations in the set-up parameters or treatment
protocols, PDESi response or constitutional predispositions. *°

The underlying mechanism of action of penile low-intensity SWT can be described in summary by
stimulated migration and differentiation of mesenchymal stem cells and subsequent angiogenesis and
neovascularisation as well as an increase in cavernosal smooth muscle cells within the corporeal body
finally resulting in improved penile blood flow and endothelial function. s¢
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Fig. 3.1. Putative Mechanism of Action of Li-ESWT for ED. ED = erectile dysfunction; Li-ESWT = low-intensity
extracorporeal shock wave therapy. (Figure and caption adopted from *¢)




3.4 Chronic Pelvic Pain Syndrome (CPPS) / Chronic Prostatitis (CP)

The pelvic floor is a key body part which consists of a network of muscles and connective tissue. It
carries, strengthens and surrounds the vagina, the rectum and the urethra and also stabilizes the
abdomen and the back. It has three essential functions: tensing, relaxing and (reflective)
counterholding. Tensioning refers to the closure of the anus and urethra - and in this way ensures
continence. Relaxation occurs during bowel movements, urination and sexual intercourse. During
orgasm, the pelvic floor pulsates due to alternating tension and relaxation. During coughing, laughing,
sneezing or jumping, the pelvic floor functions are referred to as reflective counteraction.

CPPS is a common and prevalent condition with significant impact on quality of life. Multiple factors
may play a role in the pathophysiology of CPPS including initial urinary tract infection, intra-prostatic
urinary reflux, cytokines, pelvic floor spasm, generalized neuropathic or neuroendocrine associations,
or psychologic traits. CP / CPPS is a heterogeneous condition and optimal therapy can only be achieved
by classifying patients into clinically meaningful phenotypic groups and letting the phenotype drive
therapy. *® The EAU provides a well-arranged classification table to characterise CPPS and encourages
recognition of overlapping symptoms and treatment by a multidisciplinary approach. ***° In general,
this concept classifies systematically into the region of pain (urologic, gynaecologic, anorectal,
neurologic, muscular) and further identifies the end organs as pain syndrome (bladder, urether,
prostate, scrotum, penis, vagina, vulva, clitoris, endometriosis-associated or pudendal, pelvic floor pain
syndrome). It further subdivides into inflammatory or non-inflammatory and into generalized or local
pain conditions. Furthermore, the specific organic and psychological symptoms are assessed.

So far, no monotherapy is available for CPPS and its management needs to be tailored according to
categorization and phenotyping. There is a very good clinical phenotyping tool available which was
established by Dr. Shoskes and colleagues, called the UPOINT system, which has six defined domains
to guide multimodal therapy (available at http://www.upointmd.com/). 4

State-of-the-art outcome measures such as the National Institutes of Health Chronic Prostatitis
Symptom Index (NIH-CPSI), the International Prostate Symptom Score (IPSS), the International Index
of Erectile Function (IIEF), and a visual analogue scale (VAS) for pain are usually used.

Reports and trials about CP / CPPS have increased in recent years substantially, which implies that Li-
SWT as a therapeutic method for CP / CPPS has been adopted by both physicians and patients
gradually. Recent meta-analysis of RCTs demonstrated a significant improvement in the NIH-CPSI score
of patients with CP/ CPPS undergoing Li-ESWT compared with sham therapy. This favorable result
suggests that Li-ESWT benefits patients with CP / CPPS. 6748

Current clinical evidence suggests that Spark Wave application in the treatment of chronic pelvic pain
physically reliefs pain and releases trigger points by pain signal alteration, promotion of angiogenesis
and increased perfusion in ischemic tissues. Interrupting the flow of nerve impulses by stimulation of
nociceptive receptors and reduction in muscle tone are the potential mechanisms. Li-ESWT activates
cell metabolism and reduces potential inflammation, thereby supporting neuromuscular regeneration.
849 Furthermore, SWT was reported to have an anabolic effect on muscular tissue and is thought to
strengthen the pelvic floor. %


http://www.upointmd.com/

Conclusion
Spark Wave Therapy can regenerate a wide range of urogenital and pelvis-related indications:

» Enhanced expression and release of important growth factors

» Activation of endogenous mesenchymal stem cells; enhanced recruitment,
proliferation and differentiation

Induced angiogenesis and vasculogenesis; improved blood circulation and tissue supply
Anti-inflammatory, anti-oxidative and immunomodulatory effect

Anti-fibrotic action and reduced tissue necrosis and apoptosis

Restored functionality of penile tissue

Optimized neuromuscular function of the pelvic floor
Increased sensitivity and libido

Enhanced pelvic floor muscle control

Better quality of life and greater sexual spontaneity

NN 2 2 4

Spark Wave Therapy is an innovative, sustainable treatment of the underlying causes behind
urogenital dysfunctions. It is an outpatient procedure and does not require a local anaesthesia, as

3.5 Approved Indications of the urozo!c100®

> Peyronie’s disease (PD) / IPP (Induratio penis plastica)
» Erectile dysfunction (ED)
> Chronic pelvic Pain Syndrome (CPPS) / Chronic Prostatitis (CP)

3.6 Urogenital Indications under Research

Incontinence

Interstitial cystis

Vulvodynia

Persistent sexual arousal disorder (PSAD)
Dysmenorrhea

Endometriosis

Testicular function

VVVYVVVYY

Premature ejaculation

All studies listed below have been performed exclusively with electrohydraulic generators
manufactured by MTS Medical, Germany.
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Abstracts

4.1 Novel Use of a Shock Wave Device for Energy Flux Density Threshold Testing of the Distal
Ventral Erect Penile Shaft as a Marker of Penile Dysesthesia/Hypersensitivity Associated with
Premature Ejaculation (Uloko et al., 2020)

San Diego Sexual Medicine

Introduction: Premature ejaculation (PE) is the most common sexual dysfunction in men. Traditional
PE management is based on pharmacologic strategies to increase/decrease central
inhibition/excitation, respectively. A subset of PE patients was identified with extreme penile
hypersensitivity; simply touching the frenular region during sexual activity resulted inevitably in
premature ejaculation. The clinical dilemma is that there are no objective and clinically relevant clinical
tests of penile dysesthesia/hypersensitivity to successfully identify this subset of PE patients

Objectives: We herein describe, in a subset of men with PE, a novel biologic marker for penile
dysesthesia/hypersensitivity.

Methods: Energy flux density is a measure of the energy per square area (mJ/mm?) released by a
shockwave pulse at a specific location. The threshold of energy flux density tolerable to the patient
was determined during pharmacologic penile erection. The UroGold 100 MTS OP155 parabolic probe,
Hz 3 was applied to the right and left lateral mid-shaft, the dorsal mid-shaft, the proximal ventral shaft
and the distal ventral shaft overlying the frenulum. At each location, the patient was asked if there was
pain on a 4-point scale (0 none, 1 mild, 2 moderate, 3 severe). We started with energy flux density
values of 0.05 mJ/mm? and increased to a maximum of 0.14 mJ/mm?, if tolerable. Energy flux density
threshold was defined as the energy flux density when the patient experienced a 2-3 pain level. In
those who demonstrated peri-frenular penile dysesthesia/hypersensitivity, the extent of the
dysesthesia was mapped, the region was numbed (penile anesthesia test) and the patient was asked
to masturbate in a private setting, usually in the office, to determine ejaculation latency.

Results: 51 men without PE (mean age 48 +/- 15, IELT > 5 min) and 14 men with PE (IELT < 1 min) (mean
age 25 +/- 7) were studied during pharmacologic penile erection. In men without PE, the energy flux
density threshold in all erect penile locations was 0.12 - 0.14 mJ/mm?Z. In the 14 men with PE, the
energy flux density threshold in the distal erect ventral shaft region was significantly lower at 0.05 -
0.07 mJ/mm?, while all other erect penile locations yielded threshold values similar to men without PE
(0.12 - 0.14 mJ/mm?3). 9 patients underwent penile anesthesia testing and IELT values during
masturbation increased to over 10 minutes. Figure 1 depicts the novel use of erect penile shockwave
energy flux density testing as a diagnostic marker in this subset of men with PE.

Conclusion: Energy flux density threshold may be the first objective, sensitive, clinically relevant
biologic marker to identify men whose PE is a result of a localized penile dysesthesia/hypersensitivity
in the peri-frenular region. Identification of this subset of PE patients could lead to alternative
strategies to cure their PE.
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Penile Energy Flux Density testing

21° Annual Fall Scientific Meeting of Sexual Medicine Society of North America (SMSNA), Abstract No.
041.

4.2 Lumbo-Sacral Low Intensity Shock Wave Therapy for Persistent Genital Arousal
Disorder/Genito-Pelvic Dysesthesia Using the UroGold 100 MTS (Yih et al., 2020)

San Diego Sexual Medicine

Introduction: Low intensity shockwave therapy (LISWT) was introduced to sexual medicine in 2010 as
penile shockwave therapy for the non-invasive, non-hormonal, non-pharmacologic treatment of
erectile dysfunction. Ever since, sexual medicine clinicians have been broadening LiSWT utilization for
bothersome sexual health concerns. LISWT has been shown to be anti-inflammatory to such processes
as radiculitis and researching Pubmed for LiWST treatments of various pain conditions yields over 600
citations. Persistent genital arousal disorder (PGAD) a form of genito-pelvic dysesthesia (GPD), is a
sexual medicine condition highly associated with despair, emotional lability, catastrophization and
suicidality.

Objective: The objective of this chart review was to examine outcomes of a specific population of
women with distressing PGAD/GPD suspected to be from radiculopathy of the sacral spinal nerve roots
who underwent lumbo-sacral LiSWT.

Methods: Patients with PGAD/GPD suspected to be from radiculopathy of the sacral spinal nerve roots
have the following: i) abnormal neuro-genital testing, ii) abnormal lumbo-sacral MRI with degenerative
disc disease, herniated nucleus pulposus, annular tear, facet cyst, and/or Tarlov cyst; and iv)
consultation with a spine surgeon. Patients were selected for lumbo-sacral LISWT who had distressing
symptoms of PGAD/GPD with unrelenting, unprovoked feelings of arousal, pain or other dysesthesia >
3 mo, who had either had minimally invasive spine surgery (MISS) without full resolution of symptoms;
had not been considered a candidate for MISS, or had chosen not to have lumbosacral
surgery. Treatment involved using the UroGold 100 MTS, OP155 parabolic probe, Hz 3, energy density
0.06 - 0.10 mJ/mm? for 2-4 treatments, with 2100 - 4200 shocks to the left and right sacral and/or
lumbar regions depending on the suspected site of pathology based on the MRI. The Patient Global
Impression of Improvement (PGI-1) was administered at the second treatment visit and thereafter.

Results: Thirteen women (mean age 38 +/- 11 years) with various symptoms of PGAD/GPD were
identified. 7 had MISS with improvement but not full resolution of their distressing symptoms and 6
did not have spine surgery. After treatments, 8/13 (62%) realized improvement of distressing
symptoms selecting very much better, much better or somewhat better on the PGI-I. Four of the
patients maintained improvement, reporting minimum PGAD/GPD distressing symptoms at 4-6



months following the last LISWT. The adverse event of temporary worsening of back pain was observed
in 5 patients, noted for 1- 14 days post-treatment, that fully resolved in all patients.

Conclusion: While more research is needed, initial results are promising for this non-invasive, non-
hormonal, non-pharmacologic shockwave energy-based strategy for a highly selected population of
women with distressing PGAD/GPD secondary to suspected radiculopathy of sacral spinal nerve roots.

21° Annual Fall Scientific Meeting of Sexual Medicine Society of North America (SMSNA), Abstract No.
134.

4.3 Proposed Mechanisms of Erectile Function Improvement with Low Intensity Shock Wave
Therapy: Vascular and Erectile Tissue Health Changes Pre- and Post-Treatment (Yih et al,,
2020)

San Diego Sexual Medicine

Introduction: Although Low Intensity Shockwave Therapy (LiSWT) for erectile dysfunction (ED) has
been widely used as a non-invasive disease modification strategy, the mechanisms for erectile function
(EF) improvement need further elucidation.

Objective: The goal was to enhance understanding of proposed vascular mechanisms of EF
improvement by objectively examining blood flow and erectile tissue health parameters in ED patients
prior to and following LiSWT.

Methods: This was a retrospective chart review of men with ED who underwent = 6 LiSWT treatments
(Urogold 100 MTS) over a 12 month period, underwent baseline and post-treatment grayscale and
Doppler ultrasound (GDUS), and completed a patient global impression of improvement (PGI-I) after
treatment. Typical LISWT treatment parameters involved 600 shocks each to dorsal, ventral, right/left
lateral penile shaft, right/left crura during erection using the parabolic reflector probe (OP-155),
energy flux density 0.13mJ/mm?2, 3 Hz, membrane pressure 3. A pharmacologic erection with erection
hardness score sustained at 3-4 /4 was achieved for the GDUS. B-mode ultrasound (Aixplorer 15.4 MHz
transducer) was performed with predetermined settings to avoid reader bias. Four images were
captured in the axial plane from the dorsal penile surface at the proximal penile shaft at a fixed
dynamic range of 70 dB with three B-mode gain values of increased brightness: 45%, 55% and 65%.
Then the dynamic range was lowered to 49 dB and B-mode gain identified (25% - 35%) that provided
the best black/white grayscale discrimination. This was repeated at the midshaft and distal penile
shaft, yielding 12 cross sectional images/patient. Erectile tissue homogeneity/inhomogeneity of
proximal, midshaft and distal cross-sectional areas were determined as follows: normal grayscale had
no inhomogeneity (hypo- or hyper-echoic regions); mild inhomogeneity <25%, moderate
inhomogeneity 25% - 50%, and severe inhomogeneity >50% hypo- or hyper-echoic regions
respectively. De-identified images were read by two experienced readers reaching consensus
regarding degree of absent or present hypo- or hyper-echoic regions. Measurements of right/left
cavernosal artery peak systolic velocity (PSV) and cavernosal artery right/left end-diastolic velocity
(EDV) values were recorded.

Results: 31 patients met inclusion criteria. 18/31 (58%) patients had improved erectile tissue
homogeneity post-LISWT from baseline, 4/31 (13%) remained the same and 9/31 (29%) worsened.
12/31 had improved erectile tissue homogeneity in the proximal section, 12/31 in the distal section
although not the same 12, and 14/31 in the midshaft. 22/31 patients (71%) rated PGI-I as improved
and 11/18 (61%) of patients who expressed improvement on PGI-I had GDUS evidence of erectile tissue
improvement. Of those with baseline pre- and post- PSV and EDV measurements, 19/27 (70%) patients
had an increase in PSV measurement and 8/27 (30%) had a decrease in EDV measurement. Mean PSV
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increase was 13.06 cm/s and mean EDV decrease was 2.48 cm/s. 9 patients with EDV of 0 cm/s
pretreatment remained unchanged. The figure below shows improved erectile tissue homogeneity in
the midshaft comparing baseline severe inhomogeneity to post-treatment mild inhomogeneity.

Midshaft 7/17/19 Baseline

B Mode Gain 20-35%; B Mode Gain 65%; B Mode Gain 55%; B Mode Gain 45%:
Dynamic Range 49 dB Dynamic Range 70 B Dymamic Range 70 dB Dynamic Range 70 dB

10/1/19 Post & LiSWT Treatments

B Mode Gain 20-35%;; B Mode Gain 65%; B Mode Gain 55%:; B Mode Gain 45%:
Dwnamic Range 49 dB Dynamic Range 70 JB Dymamic Range 70 dB Dhynamic Range 70 dB

Conclusion: This study shows that the mechanisms by which LiISWT for ED improves, in part, erectile
function involve enhanced erectile tissue health, increased cavernosal arterial peak systolic velocity
and decreased end-diastolic velocity.

215t Annual Fall Scientific Meeting of Sexual Medicine Society of North America (SMSNA), Abstract No.
092.

4.4 Review of the Current Status of Low Intensity Extracorporeal Shockwave Therapy (Li-ESWT)
in Erectile Dysfunction (ED), Peyronie's Disease (PD), and Sexual Rehabilitation After Radical
Prostatectomy With Special Focus on Technical Aspects of the Different Marketed ESWT
Devices Including Personal Experiences in 350 Patients 2°

European Institute for Sexual Health (EISH), Hamburg, Germany.

Introduction: Although the literature of the positive effects of penile low intensity extracorporeal
shockwave therapy is meanwhile substantial, there are substantial differences regarding both the
sources of energies and extracorporeal shockwave therapy (ESWT) devices.

Objectives: To provide an overview on the energy range and energy differences of the 6 currently
marketed ESWT devices along with personal ESWT experiences in 350 patients.

Methods: This review includes all published preclinical and clinical penile ESWT studies with evaluation
of the technical differences of the 6 ESWT devices and the personal experiences with these 6 devices
in ED and PD. The main outcomes measures were success rates in ED (International Index of Erectile
Function-erectile function change, conversion of phosphodiesterase type 5 inhibitors non-responders)
and PD (change in deviation and plaque size), differences of used sources of energy, and energy flux
densities (EFDs).



Results: 3 different sources of energies are used, that is electromagnetic, electrohydraulic, and
piezoelectric. The devices markedly distinguish in the available spectrum of the EFD ranging between
0.09 and 0.55 mJ/mm?2. In terms of the biological effects, the relevant energy parameters are -6 dB and
the 5 MPa focus, which differ substantially between the ESWT devices. In addition, a great variability
in the treatment protocols and applied energy is obvious. The preliminary own experiences with low
intensity extracorporeal shockwave therapy in 160 ED non-responders and 190 patients with PD with
success rates of 45% and 47%, respectively, are reported.

Conclusion: Positive results were published with all 6 ESWT devices in question in patients with organic
ED but with huge differences regarding the EFD and the total energies applied. There is growing
evidence that concentrated treatment protocols and increasing energies may yield better results. In
this context, it may be argued that at least some of the published studies were markedly
underpowered. Owing to the paucity of published studies, the literature of the effects of ESWT in PD
and for penile rehabilitation after pelvic surgery is currently not conclusive. Porst H. Review of the
Current Status of Low Intensity Extracorporeal Shockwave Therapy (Li-ESWT) in Erectile Dysfunction
(ED), Peyronie's Disease (PD), and Sexual Rehabilitation After Radical Prostatectomy With Special Focus
on Technical Aspects of the Different Marketed ESWT Devices Including Personal Experiences in 350
Patients.

4.5 Delayed Treatment With Low-intensity Extracorporeal Shock Wave Therapy in an Irreversible
Rat Model of Stress Urinary Incontinence °

Department of Urology, Knuppe Molecular Urology Laboratory, School of Medicine, University of
California, San Francisco, CA.

Objective: To determine the outcomes and mechanisms of delayed low-intensity extracorporeal shock
wave therapy (Li-ESWT) in a rat model of irreversible stress urinary incontinence (SUI).

Materials and methods: Twenty-four female Sprague-Dawley rats were randomly assigned into 3
groups: sham control, vaginal balloon dilation + B-aminopropionitrile (BAPN; SUI group), and vaginal
balloon dilation + BAPN + treatment with Li-ESWT (SUI-Li-ESWT group). An irreversible SUl model was
developed by inhibiting the urethral structural recovery with BAPN daily for 5 weeks. Thereafter, in
the SUI-Li-ESWT group, Li-ESWT was administered twice per week for 2 weeks. After a 1-week
washout, all 24 rats were evaluated with functional and histologic studies at 17 weeks of age.
Endogenous progenitor cells were detected via the EdU-labeling method.

Results: Functional analysis with leak point pressure testing showed that the SUI-Li-ESWT group had
significantly higher leak point pressures compared with untreated rats. Increased urethral and vaginal
smooth and striated muscle content and increased thickness of the vaginal wall were noted in the SUI-
Li-ESWT group. The SUI group had significantly decreased neuronal nitric oxide /tyrosine hydroxylase
positive nerves ratio in the smooth muscle layers of the urethra, while the SUI-Li-ESWT group had
neuronal nitric oxide/tyrosine hydroxylase+ nerves ratio similar to that of the control group. The
continuality of urothelial cell lining was also improved in the SUI-Li-ESWT group. In addition, there
were significantly increased EdU-positive cells in the SUI-Li-ESWT group.

Conclusion: Li-ESWT appears to increase smooth muscle content in the urethra and the vagina,
increase the thickness of urethral wall, improve striated muscle content and neuromuscular junctions,
restore the integrity of the urothelium, and increase the number of EdU-retaining progenitor cells in
the urethral wall.
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4.6 Retrospective Chart Review of Treatment Outcome Following Low-Intensity Shockwave
Therapy for the Treatment of Vestibulodynia with Urogold100 °°

San Diego Sexual Medicine, APC.

Introduction: Genital pain disorders have devastating effects on a woman’s quality of life, including
social isolation. These disorders occur with high prevalence; more than 1/3 of women report pain
during sexual activity, placing a significant financial burden on women and the healthcare system.
Multiple medical treatments for dyspareunia are available to improve quality of life and decrease pain,
however many are invasive, involving pharmacotherapy/hormone therapy/needle insertion/surgery,
and are associated with significant morbidity. Low intensity shockwave therapy (LiSWT) is a non-
invasive, non-pharmacologic, non-hormonal, non-surgical, low morbidity treatment strategy. FDA-
cleared for pain amelioration in the US as non-significant risk in humans, Urogold 100™ is an
electrohydraulic shockwave device that generates energy levels such as 0.10-0.12 mJ/mm?2 with a
unique parabolic reflector. Objective: This chart review represents the first US-based treatment
outcome study in women with vestibulodynia using Urogold 100™. Methods: Patients presenting with
vestibulodynia were offered the opportunity to receive LiSWT as a potential treatment for their genital
pain disorder. As standard of care in our practice, patients completed the Female Sexual Function Index
(FSFI1), Sexual Distress Scale (SDS), vulvoscopy with photography, and cotton-tipped swab (Q-tip®) test
at baseline. Vulvoscopic vulvar/vestibular photographs were scored for Vulvar/Vestibular Tissue
Appearance (Vul/VestTA) (0 = normal appearance, 1 = minimal, 2 = moderate, 3 = severe concerns) for
the vulva, vestibule and urethral meatus, with low scores associated with healthier tissue appearance.
Cotton-tipped swab testing rated pain at the 1:00, 3:00, 5:00, 6:00, 7:00, 9:00 and 11:00 positions (0 =
no pain, 1 = minimal, 2 = moderate, 3 = severe). The LiSWT protocol involved 6 treatment sessions,
3000 shocks each (1000 right/left lateral vestibule, and 1000 posterior vestibule), frequency 4/sec,
membrane level 1. The energy varied from 0.10 — 0.12 mJ/mm?, based on patient toleration. Patients
underwent vulvoscopy with photography and cotton-tipped swab testing prior to each LiSWT, as is
routine in our practice. At the end of treatment, patients recorded their treatment response by Patient
Global Impression of Improvement (PGI-I), a scale of 1 — 7 with clinically relevant improvement
expressed by scores of 1 — 3. Results: To date data have been collected on 14 vestibulodynia patients,
mean age 37 years (range 21 — 74). Mean baseline FSFI domain scores for desire, arousal, lubrication,
orgasm, satisfaction and pain were: 2.6/6, 3.1/6, 3.4/6, 2.2/6, 2.6/6, and 1.6/6, respectively. Mean
baseline Sexual Distress Scale score was 35.7/52, cotton-tipped swab test score was 2.6, and
Vul/VestTA score was 2.5. Posttreatment, 9/14 (64%) of patients reported a PGI-I of 1 - 3. Post-
treatment cotton-tipped swab testing score was diminished to 1.4 (consistent with mild pain). Post-
treatment Vul/VestTA was 1.3 and vulvar/vestibular photographs revealed reduced vestibular pallor
and erythema. No treatmentrelated side effects were reported. No patient experienced worsening of
symptoms. Conclusions: Vestibulodynia is a significant sexual health concern in women. Efforts to
improve noninvasive, non-pharmacologic, non-hormonal, non-surgical, low morbidity treatment
strategies should be encouraged. This chart review of LiSWT using Urogold 100™ is supporting the
development of a prospective, sham-controlled clinical trial of LISWT in women with vestibulodynia.

4.7 Retrospective Review of Improvement of Erectile Dysfunction after Low-Intensity Shockwave
Treatment with Urogold100 °!

Introduction: Erectile dysfunction (ED) can result from insufficient arterial blood inflow and/or from
veno-occlusive dysfunction from reduced erectile tissue expandability secondary to erectile tissue
fibrosis. Non-surgical strategies to manage ED in the United States (US) are primarily
symptomaticbased, such as PDE5 inhibitors and/or intracavernosal injections. In Europe, disease
modification strategies such as Low Intensity Shockwave Treatment (LiSWT) using energy levels 0.09 —
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0.12 mJ/mm2 have shown, in multiple sham-controlled prospective studies, significant improvement
in both ED outcome measures and blood inflow. The European Urological Association lists Li-SWT as a
recognized ED treatment. The Urogold 100™ is an electrohydraulic shockwave device that generates
energy levels such as 0.09 — 0.12 mJ/mm? with a unique parabolic reflector. It is FDA-cleared for
improved blood flow and connective tissue activation as non-significant risk in humans.

Objectives: The objective was to perform a single site retrospective chart review of the outcome of ED
treatment with the Urogold 100™ shockwave device.

Methods: Patients presenting with ED were offered the opportunity to receive shock wave therapy as
a potential treatment for their ED as part of patient care or in a clinical trial. As standard of care,
patients at baseline completed the International Index of Erectile Function (lIEF), the sexual distress
scale (SDS), and Grayscale and Doppler ultrasound. LiSWT treatment protocol involved 6 treatment
sessions of 5000 total shocks each (500 right/left hilum, 1000 right/left penile shaft, and 1000 right/left
crus), frequency 4/sec, membrane level 1. The energy varied from 0.10 — 0.12 mJ/mm?, based on
patient toleration. Patients were asked in follow-up about their response, recorded as Patient Global
Impression of Improvement (PGI-1), on a scale of 1 — 7 with clinically relevant improvement expressed
by scores of 1 — 3.

Results: To date, data have been collected on 40 ED patients, mean age 45 years (range 25 — 72).
Baseline IIEF domain scores for Erectile Function, Orgasm, Desire, Intercourse Satisfaction and Sexual
Satisfaction were 14.5, 6.2, 6.6, 7.1, and 4.2 respectively. Baseline mean sexual distress scale score was
30.7/52. Baseline Grayscale ultrasound, used to assess erectile tissue homogeneity in the proximal,
mid-shaft and distal aspects of the penile shaft, revealed minimal (25%-50%) and severe (>50%)
erectile tissue inhomogeneity in 22/40 (55%), 13/40 (33%) and 5/40 (12%), respectively. Post-
treatment, 25/40 (63%) of patients reported a PGI-I of 1 — 3. These patients had baseline erectile tissue
homogeneity of 18/25 (72%), 6/25 (24%) and 1/25 (4%), respectively. No treatment related side effects
were noted.

Conclusions: In this US-based LiSWT retrospective study, the Urogold 100™ shockwave device has
shown clinically relevant improvement in 63% of men with ED, based on self-report. Preliminary
studies show that minimal erectile tissue homogeneity has a higher likelihood of positive treatment
outcome with shockwave therapy. Only 1 patient with severe inhomogeneity showed improvement.
An IRB approved sham-controlled prospective 2 arm 40-week clinical trial using Urogold 100™
shockwave device with all subjects undergoing baseline and post-treatment Grayscale and Doppler
ultrasound to assess objective erectile function changes is currently underway.

4.8 Pilot Trial, First Report Worldwide for Unfocused SoftWave Therapy (UESWT) for the
Treatment of Testicles to Improve Testicular Size and Function (Georgia Urology 2019,
Atlanta, USA)

Introduction: Testosterone in males is produced in the testicles. With aging testosterone levels are
reduced, and this is associated with the loss of libido and erectile dysfunction (ED). In the U.S. ED is
common affecting at least 12 million men1. Usual practice to treat ED in the U.S., involve Shock Wave
Therapy (SWT) using radial and ballistic devices. However, the Mayo clinic (Rochester, MN) during the
2018 ISSM Congress in Lisbon, reported only an average success rate of about 50 %. In order to improve
ED problems of aging men, we used a novel approach of ESWT which uses unfocus SoftWaves. Based
on previous studies we predict these UESWT could improve testicular health and function.
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Results: Post treatment average testosterone levels improved 45 %. No patients reported pain during
or after treatment. No analgesic was required during therapy. All of the patients continue to use the
therapy and report continued satisfaction and improved libido.

Discussion: The testicles appear to be producing natural testosterone and returning to near normal
size, improving functionality. However, additional studies are needed.

Conclusion: Based on the results of this pilot trial, TRT is sponsoring an IRB study to expand the number
of patients and the scope of the study. IRB partners are being recruited at this time. It seems as if the
added treatment of the testicles during ED therapy may support improved outcomes and patient
satisfaction.

22" ISMST Congress in Beijing, China.

4.9 Unfocused Low Intensity Extracorporeal Shock Wave Therapy, Li-ESWT, for Nocturia and
Erectile Dysfunction (First Report for Unfocused Li-eswt for Nocturia and Erectile
Dysfunction) (Sharpe MD, Geogia Urology 2019, Atlanta, USA)

Introduction and Objective: Nearly 350 Shockwave Therapy (SWT) devices have been sold in the USA
for Erectile Dysfunction (ED) since 2007 - with at least 250,000 patients treated. The vast majority of
treatments have been performed with inexpensive radial/ballistic SWT devices by non-urologists
(primarily by chiropractors). Annually, many millions of dollars have been spent on advertising
(primarily AM radio) to recruit ED patients to these clinics. The fee for a series of 6 — 10 treatments by
non-urologists averages $4000. During last year’s ISSM Congress in Lisbon, invited speakers from the
Mayo Clinic estimated the overall “success” rate for these ED clinics at “about 50%"”. Monthly, our
network of urology offices receive hundreds of inquiries from our patients regarding this technology
(most inquiries driven by the frequent radio advertisements, at least 8 each hour on Atlanta’s largest
AM station). To respond to our patient’s inquiries, and to answer our own questions, we initiated an
IRB study to evaluate this technology. This is the first report for unfocused, electrohydraulic SWT (or
any form of shockwaves) for Nocturia and for ED. Multiple publications confirm that a primary
mechanism of action of SWT for urologic and sexual health indications is a shockwave’s unique ability
to recruit a patient’s own stem cells to the targeted/treated area (not yet proven for radial/ballistic
acoustic pulse therapy). The objective of this study was to evaluate the effectiveness and safety of
unfocused, electro-hydraulic SWT “SoftWaves” for ED. The results of this study, and a review of the
literature, will determine whether we offer this technology to our patients through our network of 40
urologists and 30 offices.

Methods: All patients (15) were consented per the IRB and evaluated to confirm the ED diagnosis and
screened for prostate cancer (PSA or digital or ultrasound screening). Patient’s ages ranged from 54 to
80 (64 average). Each patient was treated once a week. Utilizing the UroGold SWT device (Distributed
by TRT, Woodstock, GA., www.trtlic.com; and manufactured by MTS Germany) - 6 treatments per
patient were applied over an average of 8 weeks. The average treatment required 2000 pulses. SWT
was evenly divided between 3 treatment sites on the patient’s shaft, crura, and perineum. Treatment
times averaged less than 15 minutes. After an average of 12 weeks from the first treatment, patients
were asked to complete the post treatment questionnaire which asked the patient to report their %
improvement on a scale of 0 to 100%, with 100% representing a return to normal erectile function.
Patients paid $1500 each to participate in the study.

Results: Average improvement for the ED group was 47% (range of 0 — 100%); 12/14 showed at least
40% improvement (86%); 14/15 showed some improvement. All patients reported that they wanted
to continue the protocol and would pay for more treatments. No pain was reported. No numbing
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cream was utilized. During the weekly evaluations of the ED patients, very interesting observations
were made by multiple patients. As early as week 2, several patients reported that they urinated less
frequently at night and attributed this improvement to the SWT. Post study, we collected data from all
of the patients that complained of Nocturia who were enrolled in the study (11). We can report the
first ever results for SWT and Nocturia. 8/11 (73%) patients reported the reduction in the number of
night time urinations of at least 50%. Three (3) patients decreased bathroom visits from 6 to 1 times
per night. The average decrease in bathroom visits was 64%. Most interesting, patients reported these
improvements in the early weeks, whereas ED symptoms improved much later (average 3 vs. 10
weeks).

Conclusions: All results are statistically significant and no adverse events reported. Based on these
results, an exhaustive review of the literature, and the recent FDA Clearance of the device; our practice
has determined that we will offer this technology to our patients.

22" ISMST Congress in Beijing, China.

4.10 Case Series of Low Intensity Shock Wave Therapy for Men with Chronic
Prostatitis/Chronic Pelvic Pain Syndrome °?

Department of Urology, Glickman Urologic and Kidney Institute, Cleveland Clinic Foundation, Cleveland,
OH, USA.

Introduction: Chronic Prostatitis/Chronic Pelvic Pain Syndrome (CP/CPPS) is a heterogeneous
syndrome that is often challenging to treat. Low Intensity Shock Wave (LiSW) has emerged as a
potential therapy and several sham controlled studies have shown efficacy. We wished to study the
efficacy and safety of LiSW in CP/CPPS patients with clinical phenotyping to better understand who
may best respond.

Methods: Men were enrolled in this IRB approved study provided they had a diagnosis of CP/CPPS for
at least 6 months and were able to return for weekly treatments. Those on multi-modal therapy
continued other therapies as long as the dose was stable. LiSW was delivered with the Urogold 100
machine (Tissue Regeneration Technologies, Woodstock, GA) using the standard probe. There were 4
treatment sites, 2 on each side of the perineum at 500 shocks each for a total of 2000 shocks. Symptom
severity was measured with the National Institute of Health Chronic Prostatitis Symptom Index (CPSI)
at baseline and 1 month following the last treatment. Patients also self reported a General Response
Assessment (GRA) ranging from 1 (significantly improved) to 5 (significantly worse). Patients were
clinically phenotyped by the UPOINT system. Pre and post values were compared with the paired t test
with significance set at p<0.05.

Results: 14 men enrolled with a mean age of 45.1 years (range 22-67) and median duration of 36
months (range 9-240). Men had a mean of 2.6 positive UPOINT domains (range 1-5) and all but 2 had
pelvic floor tenderness (domain &[Prime]T&[Prime]). Total CPSI improved from 27.7 +/- 5.4 t0 19.4 +/-
7.5 (p=0.003). While the pain and quality of life scores improved significantly, there was no change in
the urinary subscore. 9 patients (64.3%) had a >6 point drop in CPSI. By GRA, 7 patients said they were
significantly improved, 2 was somewhat improved and 5 were unchanged. There were no significant
differences in responders to non-responders for phenotype or symptom duration although responders
had a higher starting pain score (14.0 vs 9.4, p=0.005) and both patients without pelvic floor spasm
failed to improve.

Conclusions: LiSW with the Urogold 100 improved symptoms of CP/CPPS in the majority of patients.
All responders had pelvic floor spasm, and shock wave therapy is well established in the treatment of
pain from trigger points. While small numbers preclude meaningful subgroup analysis, there was no
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impact on urinary symptoms. In conclusion, once weekly low intensity shock wave lithotripsy improved
the symptoms of CP/CPPS in the majority of patients without side effects.

4.11 Treatment of stress urinary incontinence with low-intensity extracorporeal shock wave
therapy in a vaginal balloon dilation induced rat model *’

Knuppe Molecular Urology Laboratory, Department of Urology, School of Medicine, University of
California, San Francisco, CA, USA.

Background: To investigate the outcomes and mechanisms of low-intensity extracorporeal shock wave
therapy (Li-ESWT) on stress urinary incontinence (SUI) in a vaginal balloon dilation (VBD) rat model.

Methods: Thirty Sprague-Dawley rats were randomly grouped into normal controls, VBD only, and VBD
with Li-ESWT. Li-ESWT was administered twice per week for 3 weeks. Afterward, all 30 rats were
assessed with functional and histological studies. To explore the acute effect of Li-ESWT, another 25
rats, given intraperitoneal 5-ethynyl-2-deoxyuridine (EdU) at birth, were treated with Li-ESWT followed
by assessment of vascular endothelial growth factor (VEGF) expression and endogenous progenitor
cells distribution at 24 hours or 1 week after the last Li-ESWT therapy. Additionally, rat myoblast L6
cells were used for myotube formation assay in vitro.

Results: Functional analysis with leak-point pressure (LPP) testing showed that rats treated with Li-
ESWT following VBD had significantly higher LPP relative to those receiving VBD only (44.8+3.2 versus
27.0+2.9 cmH,0, P<0.01). Histological examinations showed increased urethral sphincter regeneration
in Li-ESWT group. The rats treated with Li-ESWT also had increased vascularity, which was confirmed
by immunohistochemistry of rat endothelial cell antigen, while reverse-transcriptase polymerase chain
reaction (RT-PCR) showed VEGF expression was significantly enhanced. Additionally, there were
significantly increased EdU+ cells in Li-ESWT treated rats at 24 hours. In vitro, Li-ESWT promoted
myotube formation from L6 cells.

Conclusions: Li-ESWT ameliorated SUI by promoting angiogenesis, progenitor cell recruitment, and
urethral sphincter regeneration in a rat model induced by VBD. Li-ESWT represents a potential novel
non-invasive therapy for SUI.

4.12 Case Series of Weekly Low Intensity Shockwave Therapy for Erectile Dysfunction (Shoskes
et al., 2017, Cleveland Clinic, United States)

Background & Aim: Low Intensity Shock Wave (LiSW) has emerged as a therapy for vasculogenic
erectile dysfunction (ED). Mechanism may be related to angiogenesis, release of growth factors and/or
recruitment of stem cells. Several sham controlled studies have shown improvement in peak arterial
velocity and efficacy in the 60-65% range depending on the definition. The initial protocol of twice
weekly treatments for 3 weeks with a rest period and repeat has remained the standard, although this
can be very inconvenient for patients. We wished to study the efficacy and safety of LiSW using a
modified protocol of 4 weekly treatments.

Methods: Men were enrolled in this IRB approved study provided they had a diagnosis of ED for at
least 6 months and were able to return for weekly treatments. Low Intensity Shockwave was delivered
with the Urogold 100 machine (Tissue Regeneration Technologies, Woodstock, GA) using the soft wide
focused applicator probe (figure 1). There were 6 treatment sites: one at each crus of the penis and 2
on the shaft bilaterally with about 500 shocks each for a total of 3000 shocks. Energy flux was 0.13
mJ/mm2 and frequency was 4 Hz. ED severity was measured with the Sexual Health Inventory for Men
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(SHIM) score at baseline and 1 month following the 4 weekly treatments. Pre and post SHIM values
were compared with the paired t test with significance set at p<0.05.

Results: Eight men enrolled with a mean age of 56.8 years (range 26-70) and median duration of 36
months (range 12-120). Five had previously tried PDE5 inhibitor (PDE5i) oral medications without
adequate success. One patient stopped after 3 treatments but was included for an intent to treat
analysis. The treatments were painless and there were no side effects. Overall, SHIM score improved
from 11.0£3.6 to 17.215.2 (p=0.01). SHIM was unchanged in 2 patients (25%), mildly improved in 1
patient but not sufficiently for intercourse and significantly improved with erection sufficient for
intercourse in 5 patients (62.5%) (figure 2). Two of these 5 men required a PDE5i for optimal erections
however both had failed PDES5i in the past.

Discussion: Low Intensity Shockwave Lithotripsy with the Urogold 100 using a once a week protocol
produced a similar success rate to previously published twice weekly protocols. One of the treatment
failures had psychogenic ED suggesting that inclusion criteria should focus on men with an arteriogenic
etiology. Whether this once weekly therapy remains durable will await longer term follow up. Since in
the United States this device is not approved by the FDA and patients will need to pay cash for therapy,
a protocol that minimizes time away from work and out of pocket expense is highly desirable.

Conclusion: Once weekly low intensity shock wave lithotripsy improved erections sufficient for
intercourse in 62.5% of our patients without side effects.

20" ISMST Congress in San Sebastian, Spain.

4.13 Efficacy of extracorporeal shockwave therapy (ESWT) for male chronic pelvic pain
syndrome: a phase lll, randomized, double blind controlled with placebo study (Ramon et
al. 2017, Hospital Quiron Barcelona, Spain)

Introduction: Chronic Prostatitis/ Chronic Pelvic Pain Syndrome (CP/CPPS) according to NIH is
genitourinary pain or discomfort lasting 3 or more months with undetectable uropathogenic bacteria.

Material & Methods: Randomized, double blind, placebo controlled study has been conducted in 40
male patients who have had CPPS. Patients were randomly assigned to receive extracorporeal shock
wave therapy (ESWT) or placebo. The study was conducted together by both Urology and
Rehabilitation services. The primary outcome was to assess the efficacy of extracorporeal shock wave
therapy for treatment of males CPPS.

Results: 38 patients were evaluated. ESWT group improved their pain relief statistically significantly
compared to placebo group (11 +/- 3.15 vs 6.31 +/- 2.55, p<0.05). Also improved voiding quality as
measured by IPSS score (11 +/- 2 vs 7.21 +/- 1.5, p<0.05). These results were maintained until 12 week.
No AEs.

Discussion: At 4 and 12 weeks, patients who received ESWT experienced improvement in pain relief,
quality of life, and voiding symptomes. In the literature the patients experienced the maximum relief of
their symptomatology after 4 weeks of treatment, according to our results patients have achieved an
improvement even better at 12 weeks. The results obtained are similar to those reported in the
bibliography. Several studies in orthopedics, urology and cardiology have shown very low rate of AEs
derived from ESWT.

Conclusion: It has been demonstrated ESWT is an effective and safe treatment for CPPS. Due to high
prevalence of CPPS and none specific treatment, ESWT should be considered an effective and safe
treatment alternative.
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20" ISMST Congress in San Sebastian, Spain.

4.14 Effectiveness of shock wave therapy: implementation of a soft wide focus applicator in
patients with erectile dysfunction °3

Boston Medical Group, Bogota, Columbia.

INTRODUCTION: Low-intensity extracorporeal shock wave therapy (LI-ESWT) is of great clinical
interest for the treatment of erectile dysfunction (ED), chronic pelvic pain (CPP) and Peyronie’s disease.
Extensive research in animal and human studies showed that the beneficial effect of LI-ESWT is due to
its angiogenic properties. It is thought to stimulate neovascularization by inducing the expression of
regeneration- and growth-related factors, like for example eNOS, VEGF and PCNA although the precise
underlying mechanisms are not entirely clear yet. Thereby LI-ESWT can increase penile blood flow and
endothelial function and represents a new, sustainable therapeutic strategy to restore erectile
function, independent of, or supporting the conventional palliative medication. [1][2][3] OBJECTIVE
Progress report on LI-ESWT in the treatment of vascular ED using a SWFA (soft wide focused applicator)
handpiece for a cohort of 20 patients in a clinical center in Bogota, Columbia.

METHODS: Clinical records of patients treated at the medical centre were reviewed during the first
half of 2016, with diagnosis of vascular ED and underwent a protocol of LI-ESWT once a week for 5
weeks, energy flux density 0.15mJ and 3000 pulses per session, with the MTS urogold100® and
applicator OP155. Outcome measurements: Erection Hardness Score (EHS), International Index of
Erectile Function, 5-item version (lIEF-5).

RESULTS: 20 patients with a mean age of 53.1 £12.1 years were included. At admission, 70% of patients
had mild / moderate (n = 14), 20% (n = 4) moderate and 10% (n = 2) severe ED according to the IIEF-5
scale. After five sessions 25% (n = 5), and after one month follow-up even 45% (n = 9) of patients
showed a clinical important difference (defined as an increase of > 4 points) in the IIEF score with an
average increase of 5 points (18 +4.4, p= 0.001). Assessing the EHS, 55.5% of patients at baseline (mean
EHS: 3 £0.6) had an erection insufficient to penetrate, this proportion decreased significantly to 28%
after therapy (mean EHS: 4 0.7, p = 0.05), a beneficial effect that was still persisting after one moth
follow-up (mean EHS: 4 £0.7, p = 0.04).

CONCLUSIONS: The preliminary results of LI-ESWT in the treatment of ED with the MTS urogold100®
and applicator OP155 are promising and indicate a clinically significant improvement in both, the IIEF
and EHS by this technology. Studies with a larger group of patients, a longer follow-up and a
comparative shock wave protocol setup are necessary to further assess the statistical, clinical
significance and efficacy of this improvement in erectile function upon LI-ESWT.

4.15 The Concept of Spark Wave Therapy (Sw) Assisted Penile Augmentation >

Kharkiv National Medical University (KNMU), Kharkiv, Ukraine.

Introduction and rationale: Spark Wave Therapy (SWT) works on the basis of Angiogenesis and tissue
regeneration. The therapeutic approach involves usage of penile traction devices, hydropump in
combination with SWT to induce penile tissue hyperplasia in a controlled manner which can be
considered as an alternative to Augmentation Phalloplasty (Penis enlargement) surgery.

Action: Usage of penile traction device and penile hydropump causes the penile tissue to be stretched
and expanded. As a result microtears appear in the penile tissue. Due to the body’s own repair
mechanism, these microtears heal by the mean of cell proliferation which results in penile tissue
hyperplasia. The acceleration and completion of the repair process depends on several factors. Two of
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the most important factors are angiogenesis which ensures the proper environment for cell
proliferation by means of improving hemodynamics and migration, proliferation and differentiation of
stem cells. These biological processes could be assisted by SWT which will speed up and complete the
recovery process successfully.

Outcome: As a result of the combination of Angiogenesis (inducing vascularization and improving
hemodynamics) and cell proliferation (pre-existing cells and stem cells), penile tissue hyperplasia
occurs which results in increased penile length and girth (circumference) permanently without any
damage to erectile function.

Discussion and recommendations: Augmentation Phalloplasty carries such risks as post operative
penile shortening, penile deformation, asymmetric penile dimensions etc. On the other hand, SWT
assisted penile augmentation does not carry any of those risks.

4.16 Penile low intensity shock wave therapy for PDE5i non responders suffering from
vasculogenic Erectile Dysfunction since 2 to 10 years: A prospective, randomized, placebo-
controlled study °°

Andrology Department, Fundacio Puigvert / Universidad Autonoma de Barcelona, Barcelona, Spain.

Background: Several animal and human studies have evaluated the role of low-intensity
extracorporeal shockwave therapy (LIST) in the management of multiple disorders such as chronic
wounds, peripheral neuropathy and cardiac ischemic disease. LIST was reported to trigger a chain of
events that releases angiogenic factors, recruits endothelial progenitor cells, induces
neovascularization and enhances blood flow in treated areas. Recently, some studies with
contradictory results have assessed the efficacy and safety of this therapy on patients suffering erectile
dysfunction.

Aim: Investigate the effects of penile LIST on erectile function in long-term patients suffering from
erectile dysfunction since 2-10 years and are refractory to phosphodiesterase type 5 inhibitors (PDE5i).

Methods: Prospective, randomized, simple-blind, sham-controlled study. In total 58 patients with
vasculogenic erectile dysfunction refractory to PDE5i were randomized into two groups. 30 were
treated with electrohydraulic low intensity shock waves (1 session/week for 6 weeks; 1,500 pulses of
0.10 mJ/mm2 at 5 Hz, urogold100® MTS) and 28 were treated with a sham probe. Eleven patients
withdrew from the study and were lost to follow-up. All patients were evaluated at baseline and 1
month after the end of treatment using validated erectile dysfunction questionnaires like the
International Index of Erectile Function (lIEF-5) and the Sexual Encounter Profile (SEP). Demographic
and clinical characteristics were recorded. Data analysis investigated specifically the long-term patients
suffering from ED since 2-10 years, which were in total forty-one patients; 22 in the verum group, 19
in the sham group.

Results: 22 active-treated patients and 19 sham-treated patients, suffering from ED since 2-10 years
were analyzed. There was no significant difference between the two groups in baseline characteristics.
Baseline five-item version of the IIEF-5 mean scores, in the active and sham groups, were 10.0 £ 4 and
9.9 £ 4.6, respectively (p= 0.94). At baseline, 14% of patients in the active group (3 of 22) and 10.5% of
patients in the placebo group (2 of 19) had a positive answer to the SEP 3 question (p=0.8). One month
after treatment IIEF-5 scores mean changes from baseline, in the active and placebo group, were 2.2
+ 4.9 and 0.25 + 4.4, respectively (p= 0.2). SEP 3 positive responders increased by 33% in the active
group (7 of 22) and even decreased in the placebo group to 5% (1 of 19) (p=0.03) after LIST.
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Conclusion: In this prospective study, 1 month of moderate LIST treatment led to partial recovery of
erectile function at one-month follow up, as the amount of positive SEP3 responders significantly Page
2 of 4 increased 4 times and the average IIEF-5 score improved 8 times in the active group compared
to the sham control group which, showed no placebo-effect. More studies with larger sample size and
longer follow-up, comparing different lithotripters and shock wave protocols, are imperative to define
alternative protocols and the role of LIST in erectile dysfunction for long term ED patients.

4.17 Low-energy Shock Wave Therapy Ameliorates Erectile Dysfunction in a Pelvic
Neurovascular Injuries Rat Model *°

University of California, San Francisco.

Introduction: Erectile dysfunction (ED) caused by pelvic injuries is a common complication of civil and
battlefield trauma with multiple neurovascular factors involved, and no effective therapeutic approach
is available.

Aims: To test the effect and mechanisms of low-energy shock wave (LESW) therapy in a rat ED model
induced by pelvic neurovascular injuries.

Methods: Thirty-two male Sprague-Dawley rats injected with 5-ethynyl-2'-deoxyuridine (EdU) at
newborn were divided into 4 groups: sham surgery (Sham), pelvic neurovascular injury by bilateral
cavernous nerve injury and internal pudendal bundle injury (PVNI), PVNI treated with LESW at low
energy (Low), and PVNI treated with LESW at high energy (High). After LESW treatment, rats
underwent erectile function measurement and the tissues were harvested for histologic and molecular
study. To examine the effect of LESW on Schwann cells, in vitro studies were conducted.

Main outcome measurements: The intracavernous pressure (ICP) measurement, histological
examination, and Western blot (WB) were conducted. Cell cycle, Schwann cell activation-related
markers were examined in in vitro experiments.

Results: LESW treatment improves erectile function in a rat model of pelvic neurovascular injury by
leading to angiogenesis, tissue restoration, and nerve generation with more endogenous EdU(+)
progenitor cells recruited to the damaged area and activation of Schwann cells. LESW facilitates more
complete re-innervation of penile tissue with regeneration of neuronal nitric oxide synthase (nNOS)-
positive nerves from the MPG to the penis. In vitro experiments demonstrated that LESW has a direct
effect on Schwann cell proliferation. Schwann cell activation-related markers including p-Erk1/2 and
p75 were upregulated after LESW treatment.

Conclusion: LESW-induced endogenous progenitor cell recruitment and Schwann cell activation
coincides with angiogenesis, tissue, and nerve generation in a rat model of pelvic neurovascular
injuries.

4.18 Effects of low-energy shockwave therapy on the erectile function and tissue of a diabetic
rat model 2!

Knuppe Molecular Urology Laboratory, Department of Urology, School of Medicine, University of
California, San Francisco, CA 94143-0738, USA.

Introduction. Low-energy shockwave therapy (LESWT) has been shown to improve erectile function in
patients suffering from diabetes mellitus (DM)-associated erectile dysfunction (ED). However, the
underlying mechanism remains unknown. Aim. The aim of this study is to investigate whether LESWT
can ameliorate DM-associated ED in a rat model and examine the associated changes in the erectile
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tissues. Methods. Newborn male rats were intraperitoneally injected with 5-ethynyl-2-deoxyuridine
(EdU; 50 mg/kg) for the purpose of tracking endogenous mesenchymal stem cells (MSCs). Eight weeks
later, eight of these rats were randomly chosen to serve as normal control (N group). The remaining
rats were injected intraperitoneally with 60 mg/kg of streptozotocin (STZ) to induce DM. Eight of these
rats were randomly chosen to serve as DM control (DM group), whereas another eight rats were
subject to shockwave (SW) treatment (DM+SW group). Each rat in the DM+SW group received 300
shocks at energy level of 0.1 mJ/mm? and frequency of 120/minute. This procedure was repeated three
times a week for 2 weeks. Another 2 weeks later, all 24 rats were evaluated for erectile function by
intracavernous pressure (ICP) measurement. Afterward, their penile tissues were examined by
histology. Main Outcome Measures. Erectile function was measured by ICP. Neuronal nitric oxide
synthase (nNOS)-positive nerves and the endothelium were examined by immunofluorescence
staining. Smooth muscle and MSCs were examined by phalloidin and EdU staining, respectively.
Results. STZ treatment caused a significant decrease in erectile function and in the number of nNOS-
positive nerves and in endothelial and smooth muscle contents. These DM-associated deficits were all
partially but significantly reversed by LESWT. MSCs (EdU-positive cells) were significantly more
numerous in DM+SW than in DM rats. Conclusion. LESWT can partially ameliorate DM-associated ED
by promoting regeneration of nNOS-positive nerves, endothelium, and smooth muscle in the penis.
These beneficial effects appear to be mediated by recruitment of endogenous MSCs. Qiu X, Lin G, Xin
Z, Ferretti L, Zhang H, Lue TF, and Lin C-S. Effects of low-energy shockwave therapy on the erectile
function and tissue of a diabetic rat model.
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