
J Sex Med Res, 2023         Volume 2(2): 1-7

Research Article Open    Access

New Diagnostic and Therapeutic Approach to Erectile Dysfunction 
and Peyronie’s Disease

1Shockwave Argentina, Buenos Aires, Argentina

2Medical-Academic Department of Health Sciences and Education of the National University of La Rioja, Argentina

3Hospital Donación Francisco Santojanni, Ciudad Autónoma de Buenos Aires, Argentina

César Eisner1*, Facundo Lacsi2 and Matías Caradonti3

*Corresponding author
César Eisner, Shockwave Argentina, Buenos Aires, Argentina.

Received: April 14, 2023; Accepted: April 17, 2023; Published: April 28, 2023

Keywords: Bidimentional Shear Wave Elastography, Focused 
Low Intensity Shock Waves, Erectile Dysfunction, Peyronie`S 
Disease

Introduction
Historically, both the diagnosis of ED and the assessment of the 
results of the various therapeutic options have been mainly clinical, 
and beyond the existing complementary studies, even today they 
are partly assessed subjectively through questionnaires.

Since the beginning of the 21st century, low-intensity focused shock 
wave treatments (LI-ESWT) applied to Male Sexual Dysfunctions 
have been implemented with good results in clinical practice, 
but their acceptance by the medical community did not have an 
absolute consensus. due to ignorance of the scientific foundations 
that support them.

Fortunately, the continuous and immense contribution of 
researchers, the development of new diagnostic technologies 
and the activities carried out by the ISMST (International Society 
For Medical Shockwave Treatment) and the ONLAT (Ibero-Latin 
American Federation of Shockwave Societies and Associations in 
Medicine) and Tissue Engineering), have contributed to a deeper 
understanding of the biological mechanisms that underlie the 
increasingly better results obtained with this type of treatment.

Goals
The objectives of this work are
1. Demonstrate the usefulness of treatments with low-intensity 
focused shock waves for vascular-fibrogenic Erectile Dysfunction 

and Peyronie’s Disease.
2. To demonstrate the usefulness of Shear Wave Elastography 
and color Doppler echo without the use of vasoactive drugs in 
the diagnosis of vascular-fibrogenic Erectile Dysfunction and 
Peyronie’s Disease, as well as in monitoring the results obtained 
with Wave Treatment Low Intensity Focused Shock.
3. Consider what priority should be given to Treatment with Low 
Intensity Focused Shock Waves among the various therapeutic 
options for Erectile Dysfunction and Peyronie’s Disease.

Shock Wave Equipment 2d-Swe Equipment

Material and Methods
In relation to ED, in order to achieve efficient therapeutic results, 
an accurate diagnosis is essential, since not all ED can be treated 
with LI-ESWT. Ultrasound diagnosis has evolved in recent 
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ABSTRACT
Color Ecodoppler (EC) and fundamentally Two-Dimensional Shear Wave Elastography (2D-Shear Wave Elastography or simply 2D-SWE), currently provide 
us with diagnostic tools with the ability to objectively demonstrate the condition of blood vessels and tissues level of the penile Corpora Cavernosa (CC) 
and the Tunica Albuginea (TA), in order to distinguish qualitatively and quantitatively and in a Non-Operator Dependent way the different vascular and 
tissue mechanisms that cause Erectile Dysfunction (ED) and the Disease of Peyronie (EP), as well as assessing the response to treatment with Low Intensity 
Focused Shock Waves (LI-ESWT-Low Intensity Extracorporeal Shock Wave Therapy), whose mechanisms of action have been widely demonstrated with 
innumerable and reliable scientific papers in which last years.
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years allowing the implementation of mpUS (Multiparameter 
Ultrasound) in all transducers, which includes two-dimensional 
echography (BE), two-dimensional color echodoppler (CE), power-
angio, microvascular, spectral, and Bidimensional Shear Wave 
Elastography or 2D-Shear Wave Elastography (2D-SWE) simple, 
simultaneous and superimposed qualitative-quantitative (TriVu), 
through which better diagnoses are made with a significant increase 
in sensitivity, specificity, predictive values and AUROC (especially 
in the differential diagnosis between benign and malignant tumors).
In its beginnings, Elastography, an imaging diagnostic method that 
allows to assess the elasticity (or rigidity) of tissues, began to be used 
with its Strain (by compression) or Quasistatic modality, assessing 
the elastic deformation of biological tissues, but qualitatively or 
semi-quantitatively and operator dependent, so the reliability of 
the method was initially discredited.

Currently, the 2D-SWE modality allows a qualitative diagnosis 
(on a color scale that goes progressively from blue (soft) to red 
(hard), quantitative (in kilopascals or meters/second), and in a 
Non-Operator Dependent manner, since the system does not assess 
tissue deformation, but rather measures the speed of transverse 
attenuation of ultrasound in a given area, where the higher the 
speed, the greater the stiffness, thus becoming a highly reliable 
diagnostic method.

For the present work, the monitoring of the images was carried 
out with an Aixplorer ultrasound diagnostic equipment, version 
12, from the French company Supersonic Imagine, with a linear 
SL 15-4 transducer (up to 15 MHz), which has color Ecodoppler 
and Elastography. qualitative-quantitative shear wave (2D-SWE), 
and treatments with an electromagnetic equipment of focused 
shock waves brand Storz Medical model Duolith SD1 Ultra of 
Swiss origin.

The LI-ESWT action mechanisms are based on 
mechanotransduction, which is defined as the process by which 
a physical stimulus (such as a shock wave) generates a biological 
response.

Through it, the physical stimulus generated by the low-intensity 
focused shock waves promotes at the cellular level, following 
the signaling pathways Wnt, ERK, FAK, SRE, ATP and BDNF, 
among others (Dr.Tom Lue, from the University of San Francisco, 
USA, January 2019 ) the nuclear transcription of growth factors 
(VEGF, TGFß1, eNOS, neurotrophic factors, etc.) and structural 
proteins (actin, myosin, myelin, etc.) achieving the selective 
and specific responses necessary for repair the affected tissues, 
vessels or nerves, trying to restore the anatomical and/or functional 
eutrophism of the penis, similar to a normal healing process.In 
this way, the LI-ESWT will promote in CC the replacement of 
fibrous tissue or with a higher percentage of type I collagen by 
new muscle fibers and type III collagen (more elastic), recovering 
erectile function by achieving greater compliance, restoring the 
penile retraction, penile curvature and correcting VF caused by 
increased TA stiffness (“venous microleakage”).

And in cases of penile varicocele (responsible for a “macro venous 
leak”), the mechanism of therapeutic action produced by the shock 
waves will be to generate turbulence that causes the disruption 
of venous flow and its subsequent recanalization and redirection 
through smaller vessels. caliber, suitable for generating an efficient 
veno-occlusive mechanism, as well as reducing fibrosis, which, 
by increasing tissue pressure on the veins, could be responsible 
for causing venous dilatations.

Other potential causes of varicocele or phleboectasia are BPH 
(due to compression of the Santorini periprostatic plexus), obesity 
(due to increased abdominal pressure) or disorders of the venous 
walls due to aging.

For all of the above, fundamentally with the use of BE, CS and 
2D-SWE we can identify tissue alterations, as well as quantify 
vascular diameters, CC or TA stiffness, and objectively assess the 
therapeutic response obtained with LI. -ESWT, since its effects 
reduce the rigidity of the CC, of the TA and the diameter of the 
dilated veins.

Mechanotransduction Signaling pathways in the penis [1,2].

Diagnosis
Considering that ED is multicausal, an in-depth questioning of patients should be initially called for to rule out psychogenic or organic, 
surgical factors (for example: radical prostatectomy), the intake of drugs whose side effects affect erectile function (beta-blockers, 
antiandrogens, some antidepressants, etc.), or take into account contraindications typical of LI-ESWT, such as the presence of 
pacemakers, arrhythmias, coagulation disorders, and anticoagulated patients or patients with infections, tumors, or penile prostheses 
[3-10].
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Even so, it will be of fundamental importance to perform a CE 
(without injection of vaso-active drugs) and a 2D-SWE of the penis 
to verify the alteration of the intervening mechanisms such as the 
presence of vascular dilatations in the trunk and roots, or an increase 
in the rigidity of the CC or the TA, since the therapeutic results of 
the LI-ESWT will be directly related both to the changes in the 
images obtained and to the clinical response of the patients [11-20].

CS without the use of vasoactive drugs has the ability to 
demonstrate the presence of venous dilation both in the trunk 
and in the penile roots, so observing dilated veins (>1.5 mm) 
in flaccidity directs us towards the diagnosis of a Venous Leak 
(VF), given the vascular inability to contribute to an efficient 
veno-occlusive mechanism.

The intention of performing the CE avoiding the injection of 
vasoactive drugs, is that the hemorrhage generated by the needle 
when entering the CC, demonstrated with the 2D-SWE to leave 
fibrosis sequelae that will limit the compliance (“expansive 
capacity”) of the cavernous smooth muscle (producing severe 
fibrogenic ED, with values generally above 100 kPa).

The hematoma caused in the CC will not be visible on the skin 
due to the containment of the TA and Buck’s fascia. The presence 
of venous dilatations resulting from an increase in the rigidity 
of the CC are indicative of a “macro” Venous Leak (responsible 
for a rapid loss of erection) in a similar way and comparable to 
the hepatic mechanism, where hypertension portal consequent 
to parenchymal stiffness due to hepatic fibrosis is determined 
indirectly by the increase in the caliber of the portal vein (> 
15 mm), causing retrograde flow and collateral circulation with 
perivesicular varicose veins, in the skin of the abdomen (in 
“jellyfish head”), hemorrhoidal, esophageal, etc. Similarly, fibrosis 
in penile CCs may produce VF, generating venous dilatations that 
will determine an inefficient veno-occlusive mechanism. The 
difference in the diagnostic interpretation of VF using color echo 
Doppler with vasoactive drugs is that the increase in end-diastolic 
velocity forced by said vasoactive drugs is considered an indicator 
of VF (a fact that will always happen when the veno-occlusive 

mechanism fails). while in flaccidity, the failure of the veno-
occlusive mechanism can be directly assessed by the increase in 
venous diameter. On the other hand, the 2D-SWE has the capacity 
to qualitatively-quantitatively demonstrate the degree of elasticity 
of the CC and the TA [21-30].

The loss of said elasticity or, in other words, the increase in the 
central rigidity of the CC, which in many cases is increased simply 
by the passing of the years, by the application of intracavernous 
injections, treatments with finasteride, abrupt sexual maneuvers 
or spontaneous venous ruptures due to capillary fragility, limits 
the expansive capacity or compliance of the venous sinusoids due 
to smooth muscle fibrosis and is therefore the cause of fibrogenic 
ED. In addition, when an increase in CC stiffness above 25 kPa is 
observed elastographically, arterial insufficiency due to vascular 
compression will be suspected, which will increase in direct 
proportion to the increase in stiffness.

Another cause of ED can be due to loss of the elastic capacity 
of the TA (composed of 95% type III collagen and 5% elastin), 
causing a “micro” VF as the subalbugineous vessels cannot be 
efficiently occluded. In these cases, the increase in rigidity in the 
CCs will not be central but peripheral, observing in the 2D-SWE 
an image in the shape of a ring, totally or partially, surrounding 
the CCs [31-35].
And when the increase in rigidity occurs mainly at the level of 
the intercavernous septum, in addition to a micro VF, a picture 
of penile retraction may appear. The increased stiffness of the TA 
can be attributed to a replacement of type III collagen by collagen 
type I, less elastic, or to the reduction of the percentage of elastin 
in its composition.

Therefore, only those patients with what we could call “vascular-
fibrogenic” ED, previously diagnosed by CE or 2D-SWE, may be 
suitable for a successful LI-ESWT, regardless of the presence of 
other etiopathogenic factors, which simultaneously and in parallel 
will require their specific treatment. (psychogenic, neurogenic, 
drug, hormonal, cardiovascular or metabolic) [36-40].

           1°) Focal edema                       2°) Diffuse fibrosis                    3°) Fibrous plaque                       4°) Calcified plaque

Treatment
At present, I-PDE5 (sildenafil, tadalafil, vardenafil, avanafil) are the first choice treatment for ED. Its action allows, after erogenous 
stimulation, firm and sustained erections, since they keep cGMP levels high. cGMP promotes the egress of intracellular Ca+ into the 
extracellular matrix (ECM), causing muscle relaxation and allowing venous expansion and filling. This action is reversed with the 
appearance of phosphodiesterase 5 (PDE5). However, if the CC or TA present an increase in their stiffness (evidenced with 2D-SWE) 
either due to fibrosis, an increase in type I collagen fibers or a decrease in muscle fibers, adequate compliance will not be obtained 
and therapeutic efficacy will decrease. of the I-PDE5. Not knowing this condition can lead to vascular disorders at the heart or brain 
level due to overdose [41].

For these reasons, reducing CC rigidity to treat vascular-fibrogenic ED, penile retraction, or penile curvature is one of the proposed 
objectives to be achieved with LI-ESWT.
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Tissue stimulation with low intensity focused shock waves 
promotes the synthesis of new muscle fibers, the synthesis of 
type III collagen and the transdifferentiation of fibroblasts into 
myofibroblasts, allowing an increase in the elasticity of the treated 
areas to be obtained. We must bear in mind that in cases of PD 
with fibrous or calcified plaques, the therapeutic objective will 
not be to eliminate the plaques but to reduce the rigidity of the 
periplaque tissue, which is truly responsible for the curvature. 
(In addition, calcified plaques do not have the ability to respond 
biologically to shock wave stimulation).

And in cases of VF diagnosed by an increase in venous caliber (> 
1.5 mm), LI-ESWT’s ability to embolize dilated veins by disrupting 
venous flow will make it possible to achieve recanalization and 
redirection of said venous dilatations. Proof of embolization can 
be determined by venous hypoechogenicity and disappearance of 
posterior sonic enhancement, color Doppler signal, and spectral 
waveform [42,43].

In young men or without ED, the mean CC stiffness is below 25 
kPa (Trama F. et al. April 2021), while all patients with mean 
stiffness with values above the ED report ED. 50 kPa, regardless 
of age or comorbidities (DBT, HTA, Dyslipidemia, etc.). On 
the other hand, although each answer is individual, in general 
the application of 6 LI ESWT sessions, at a rate of 3000 waves 
per session, 1 to 2 times a week, with a frequency of 4 Hz and 
with an energy of 0.25 mJoules/mm2, manages to reduce the 

stiffness values of the CC between 5 kPa to 15 kPa average per 
session (depending on age and the regenerative conditions of each 
patient), presenting the results obtained with a direct correlation 
with clinical improvement, either without the use of I-PDE5 or 
with a better erectile response at low doses, given the lower tissue 
resistance to vasodilation. These results can be assessed with 
2D-SWE throughout the treatment and, obviously, the adjustment 
of the number of sessions should be estimated from the initial 
stiffness values [44,45].

In cases of neurogenic ED Post-RP (radical prostatectomy) with 
nerve sparing, previous EMG of the CC w/sensory and motor 
conduction velocity in order to compare the previous state with 
the final results of the treatment, more extensive protocols are used 
(12 sessions of 1500 waves each) and with lower energy levels 
(not greater than 0.15 mJoules/mm2), given the high sensitivity 
of the treated peripheral nerves. And if increased rigidity is 
simultaneously observed in CC, TA or FV, its treatment should 
be after that of Post-RP neurogenic ED.

In these cases, from 30 days after the RP, the sooner the treatment 
begins, the better results can be obtained.

In any case, favorable responses to regenerative therapy have been 
obtained even after tissue and functional damage have occurred 
after cavernous nerve injury in operated patients [46-50].

Fibrogenic DE in CC. DE in tunica albuginea

Truncal varicocele (before and after LI-ESWT) Radicular varicocele (before and after LI-ESWT)

Peyronie’s disease without plaques (before and after LI-ESWT)
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Note the reddish area of upper-right asymmetric stiffness, 
responsible for the ipsilateral curvature and its resolution
post-treatment (blue-soft color).

Results
For the statistical evaluation of this work, 41 male patients who 
underwent their ED (Erectile Dysfunction) or PD (Peyronie’s 
Disease) treatment of 6 sessions each, between March 2021 and 
March 2022, were counted.
The types of DE considered were:
•	 DE F (fibrogenic ED) due to increased tissue stiffness in the 

center of CCs (with values > 25 kPa)
•	 Macro VF (vascular venous leak) due to varicocele in the 

trunk or roots of the CC (with venous diameters > 1.5 mm)
•	 Micro VF (venous albugineal leak) due to increased 

(peripheral) stiffness of the BP (with venous leakage through 
the vessels subalbugineous)

•	 D. EM (Mixed forms: Fibrogenic ED + Micro FV)
•	 PE (Peyronie’s disease) without plaques. (due to focal edema 

or diffuse fibrosis)
•	 AND. P with plates. (fibrous or calcified)

Cases of psychogenic or neurogenic ED, those that were evaluated 
with other methods (psychodiagnosis or electromyogram of CC 
with sensory and motor conduction velocity) were not taken into 
consideration.

The decision to carry out 6 sessions of 3000 waves each, at a 
power of 0.25 mJ/mm2 and at a frequency of 4 Hz, was based 
on the empirically estimated average reduction in tissue stiffness 
(10 kPa, +-5 kPa) until reaching values below 25 kPa, and in 
monitoring the reduction in venous caliber in cases of varicocele 
until reaching values of less than 1.5 mm.

For each type of sexual dysfunction, the averages of: cases by 
pathology, age of the patients, initial value in kPa, final value 
in kPa, reduction in stiffness in kPa per session, and for cases 
of macro FV, were considered to be the vascular diameters pre-
treatment, post-treatment and average reduction per sesión [51-54].

Of The 41 Patients Evaluated, The Following Were Presented
DEF: 9 (21.95%), Macro FV: 3 (7.31%), Micro FV: 8 (19.51%), 
DEM: 10 (24.39%), EP s/p: 7 (17 0.07%) and PE c/p: 4 (9.75%).

The Age of the Patients was Between 30 and 76 Years, with 
the Average Age Per Pathology Being
DEF: 63 years, Macro FV: 50 years, Micro FV: 64 years, DEM: 
60 years, EP s/p: 59 years and EP c/p: 66 years.

The Average Initial Values Per Pathology were
DEF: 72.04 kPa, Macro FV: 3.4 mm., Micro FV: 67.87 kPa, DEM: 
78.9 kPa, EP s/p: 75.42 kPa and EP c/p: 75.3 kPa 

The Average Final Values Per Pathology were
DEF: 14.33 kPa, Macro FV: 0.63 mm., Micro FV: 16.18 kPa, 
DEM: 19.8 kPa, EP s/p: 23.62 kPa. and EP c/p: 22.37 kPa.

The Average Values of Stiffness Reduction Per Session and 
Per Pathology were
DEF: 11.54 kPa, Micro FV: 10.50 kPa, DEM: 11.82 kPa, EP s/p: 
11.88 kPa and EP c/p: 10.58 kPa.
The mean stiffness reduction value of all forms of ED per session 
(except Macro FV) was 11.28 kPa.
The average value of stiffness reduction in the PE (with and 
without plates) per session was 11.23 kPa.
The average value of reduction of the venous diameter per session 
in the Macro FV: 0.55 mm
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Discussion
At present, evidence-based medicine is taken into account, and 
considering that symptomatic treatments are still being carried 
out to date or without a prior certainty diagnosis, puts the medical 
community in the commitment to adjust to these principles.
In addition, having the possibility of carrying out objective, 
qualitative-quantitative and non-operator-dependent imaging 
diagnoses, as well as novel therapeutic alternatives that promote 
natural self-repair mechanisms, points us to a new direction aimed 
at continuing to improve understanding and results. of ED and 
PD treatments.

On the other hand, the innumerable investigations initiated 
since 1985 in relation to the biological mechanisms of action 
of low intensity focused shock waves, present to date a clear 
and direct clinical and imaging correlate, as well as certainties 
regarding their restorative effects. and lack of adverse effects at 
recommended doses. The limitation of the application of these 
treatments at the private level can be given by the high cost of 
the necessary equipment, however, this situation can be resolved 
at the institutional level.

Conclusion
The abundant evidence of scientific papers presented in recent 
years strongly supports the application of the LI-ESWT. But before 
the result of these treatments, obtaining a prior certainty diagnosis 
with the new diagnostic imaging modalities becomes imperative.

In particular, 2D-SWE has become a medical event, since after BE 
and CE, it has become a third generation in ultrasound imaging, 
where for the first time we can quantify tissue stiffness, which 
also allows us to objectively assess the elastic condition of the CC 
and TA of the patients before and after the LI-ESWT.

Finally, the demonstration of the therapeutic and statistical results 
obtained both at the laboratory level and at the clinical and imaging 
level demonstrated with the LI-ESWT, where favorable responses 
and absence of adverse effects were obtained in the entirety. 
of the cases treated, leads us to consider what priority these 
treatments should have among all the options currently available. 
Undoubtedly, a greater number of cases will be necessary to 
consolidate the promising results achieved.

References
1.	 Wang CJ (2003) An overview of shock wave therapy in 

musculoskeletal disorders. Chang Gung Med J 26: 220-232.
2.	 Liu T, Shindel AW, Lin G, Lue TF (2019) Cellular signaling 

pathways modulated by low-intensity extracorporeal shock 
wave therapy. Int J Impot Res 31: 170-176.

3.	 Eisner C, Salas M, Moya D (2021) Fundamentals of the 
Treatment of Male Erectile Dysfunctions with Low Intensity 
Shockwaves, Journal of Regenerative Science December 1: 
26-29.

4.	 Eisner, Caesar (2015) Fibroids and Shock Waves. Non-
invasive treatment of myomatous hypermenorrhea with low 
intensity focused shock waves. https://www.saeu.org.ar/docs/
miomas_y_ondas_de_choque_2015.pdf.

5.	 Yun Zhou, Xiang Ji, Jianmei Niu, Qianwen Huang, Jingfeng 
Bai, et al. (2021) Ultrasound-guided high-intensity focused 
ultrasound for devascularization of uterine fibroid: a feasibility 
study. Ultrasound Med Biol 47: 2622-2635. 

6.	 Mittermayr R, Antonic V, Hartiger J, Kaufmann H, Redl H, et 
al. (2012) ESWT for wound healing technology mechanisms 
and clinical efficacy. W. Wound Repair Regen 20: 456-65.

7.	 Rompe J, Furia J, Maffulli N (2008) Mid-portion Achilles 
tendinopathy-current treatment options. Disable-Rehab 30: 
1666-1676. Schmitt Graff A, Desmouliere A, Gabbiani G 
(1994) Heterogeneity of myofibroblast phenotypic features: 
an example of fibroblastic cell plasticity. Virchows Arch 25: 
3-24.

8.	 Neil G Docherty, Ana Morales, Lopez Novoa JM, Perez 
Barriocanal F (2007) The transition from epithelial cells to 
myofibroblasts. Nephrology 27: 681-688. (Review Rev.Inst. 
Nal. Enf.Resp. Mex 17: 215-231.

9.	 Anna Serrano Mollar (2012) The epithelial cell as 
an etypathogenic factor of pulmonary fibrosis. Arch 
Bronconeumol 48: 2-6.

10.	 José A. Jiménez Heffernan (2004) Immunophenotypic 
characterization of peritoneal fibroblasts during peritoneal 
dialysis treatment. University of Alcala de Henares 444: 
247-256.

11.	 DiPietro LA, Burns AL (2003) Wound Healing: Methods 
and Protocols. Methods in Molecular Medicine. Totowa, NJ. 
Human Press. Electronic book.

12.	 Fischer S, Mueller W, Schulte M, Kiefer J, Hirche C, et 
al. (2015) Multiple extracorporeal shock wave therapy 
degrades capsular fibrosis after insertion of silicone implants. 
Ultrasound Med Biol 41: 781-789.

13.	 De Berardinis E, Busetto GM, Antonini G, Giovannone R, 
Gentile V (2010) Extracorporeal shock wave therapy in the 
treatment of Peyronie’s disease: long-term results. Arch Ital 
Urol Androl 82: 128-133.

14.	 Juan Ruiz Garcia, Amir Lerman (2011) Cardiac Shock-wave 
Therapy in the Treatment of Refractive Angina Pectoris. 
Interv Cardiol 3: 191-201.

15.	 Zimmermann R, Cumpanas A, Hoeltl L, Janetschek G, 
Stenzl A, et al. (2008) Extracorporeal shock-wave therapy 
for treating chronic pelvic pain syndrome: a feasibility study 
and the first clinical results. BJU Int 102: 976-980.

16.	 Betsch DF, Baer E (1980) Structure and mechanical properties 
of rat tail tendon. Biorheology 17: 83-94.

17.	 Ham Rhodin, Leeson y Leeson, Nimni Strother (1984) 
Tratado de histología. Madrid: Interamericana https://
www.casadellibro.com/libro-tratado-de-histologia/
mkt0005800317/11453732.

18.	 Labor Bloom, Fawcett Harris, Weiss Creep Maillet (1973) 
Tratado de histología. Buenos Aires: https://www.iberlibro.
com/TRATADO-HISTOLOGIA-BLOOM-WILLIAM-DON-
FAWCETT/21085940053/bd.

19.	 Rompe JD, Hope C, Küllmer K, Heine J, Bürger R (1996) 
Analgesic effect of extracorporeal shock-wave therapy on 
chronic tennis elbow. J Bone Joint Surg Br 78: 233-237.

20.	 Richard G Barr (2017) Elastography A Practical Approach. 
Ed. Thieme https://www.twirpx.org/file/2820397/.

21.	 Lamm WL, Porias CH (2007) Physiological changes during 
the aging of the male reproductive system. Rev Endocrinol 
Nutr 15: 207-216.

22.	 Guidelines ISMST. (International Society Medical Shockwave 
Treatment) https://www.shockwavetherapy.org/about-eswt/
ismst-guidelines/. 

23.	 César Eisner (2014) HIFU, Conceptos y aplicaciones. Cirugía 
Ultrasónica No Invasiva. Impresiones Buenos Aires.

24.	 Porst H (2021) 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. Sex 



Citation: César Eisner, Facundo Lacsi, Matías Caradonti (2023) New Diagnostic and Therapeutic Approach to Erectile Dysfunction and Peyronie’s Disease. Journal 
of Sexual Medicine & Research. SRC/JSMR-115. DOI: doi.org/10.47363/JSMR/2023(2)115

J Sex Med Res, 2023         Volume 2(2): 7-7

Copyright: ©2023 César Eisner, et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

Med Rev 9: 93-122.
25.	 Clavijo RI, Kohn TP, Kohn JR, Ramasamy R (2017) Effects 

of low-intensity extracorporeal shockwave therapy on erectile 
dysfunction: A systematic review and meta-analysis. J Sex 
Med 14: 27-35.

26.	 Dong L, Chang D, Zhang X, Li J, Yang F, et al. (2019) Effect 
of low intensity extracorporeal shock wave on the treatment of 
erectile dysfunction: A systematic review and meta-analysis. 
Am J Mens Health 13: 1557988319846749.

27.	 Lu Z, Lin G, Reed Maldonado A, Wang C, Lee YC, et al. 
(2017) Low-intensity extracorporeal shock wave treatment 
improves erectile function: Asystematic review and meta-
analysis. Eur Urol 71: 223-233.

28.	 Mo DS, Zhan XX, Shi HW, Cai HC, Meng J, et al. (2019) 
Efficacy and safety of low-intensity extracorporeal shock 
wave therapy in the treatment of ED: A meta-analysis of 
randomized controlled trials. Zhonghua Nan Ke Xue 25: 
257-264.

29.	 Consensus Statement on ESWT Indications and 
Contraindications. https://www.shockwavetherapy.org/
fileadmin/user_upload/dokumente/PDFs/Formulare/
ISMST_consensus_statement_on_indications_and_
contraindications_20161012_final.pdf. 

30.	 Shockwaves in Medicine: The New Frontier Available from: 
https://onlat.net/?page_id=2491.

31.	 Kessler A, Sollie S, Challacombe B, Briggs K, Van Hemelrijck 
M (2019) The global prevalence of erectile dysfunction: a 
review. BJU Int 124: 587-599.

32.	 Melman A, Rehman J (1999) Pathophysiology of erectile 
dysfunction. Mol Urol 3: 87-102.

33.	 Jønler M, Moon T, Brannan W, Stone NN, Heisey D, et al. 
(1995) The effect of age, ethnicity and geographical location 
on impotence and quality of life. Br J Urol 75: 651-655.

34.	 Huang SA, Lie JD (2013) Phosphodiesterase-5 (PDE5) 
inhibitors in the management of erectile dysfunction. PT 
38: 407-419.

35.	 Krzastek SC, Bopp J, Smith RP, Kovac JR (2019) Recent 
advances in the understanding and management of erectile 
dysfunction F1000 DOI: 10.12688/f1000research.16576.1.

36.	 Sokolakis I, Dimitriadis F, Psalla D, Karakiulakis G, 
Kalyvianakis D, et al. (2019) Effects of low-intensity shock 
wave therapy (LiSWT) on the erectile tissue of naturally aged 
rats. Int J Impot Res 31: 162-169.

37.	 Liu T, Shindel AW, Lin G, Lue TF (2019) Cellular signaling 
pathways modulated by low-intensity extracorporeal shock 
wave therapy. Int J Impot Res 31: 170-176.

38.	 d’Agostino MC, Craig K, Tibalt E, Respizzi S (2015) 
Shock wave as biological therapeutic tool: From 
mechanical stimulation to recovery and healing, through 
mechanotransduction. Int J Surg 24: 147-153.

39.	 Moya D, Ramón S, Schaden W, Wang CJ, Guiloff L, et al. 
(2018) The role of extracorporeal shockwave treatment in 
musculoskeletal disorders. J Bone Joint Surg 100: 251-263.

40.	 Qiu X, Lin G, Xin Z, Ferretti L, Zhang H, et al. (2013) Effects 
of lowenergy shockwave therapy on the erectile function and 
tissue of a diabetic rat model. J Sex Med 10: 738-746.

41.	 Rizk PJ, Krieger JR, Kohn TP, Pastuszak AW (2018) Low-
intensity shockwave therapy for erectile dysfunction. Sex 
Med Rev 6: 624-630.

42.	 0 Katz JE, Clavijo RI, Rizk P, Ramasamy R (2020) The basic 
physics of waves, soundwaves, and shockwaves for erectile 
dysfunction. Sex Med Rev 8: 100-105.

43.	 Yee CH, Chan ES, Hou SS, Ng CF (2014) Extracorporeal 
shockwave therapy in the treatment of erectile dysfunction: 

Aprospective, randomized, doubleblinded, placebo controlled 
study. Int J Urol 21: 1041-1045.

44.	 Kalyvianakis D, Hatzichristou D (2017) Low-intensity 
shockwave therapy improves hemodynamic parameters in 
patients with vasculogenic erectile dysfunction: A triplex 
ultrasonography-based sham-controlled trial. J Sex Med 14: 
891-897.

45.	 Fojecki GL, Tiessen S, Osther PJ (2017) Effect of low-energy 
linear shockwave therapy on erectile dysfunction-a double-
blinded, sham controlled, randomized clinical trial. J Sex 
Med 14: 106-112.

46.	 Olsen AB, Persiani M, Boie S, Hanna M, Lund L (2015) Can 
low-intensity extracorporeal shockwave therapy improve 
erectile dysfunction? A prospective, randomized, double-
blind, placebo-controlled study. Scand J Urol 49: 329-333.

47.	 Vardi Y, Appel B, Kilchevsky A, Gruenwald I (2012) Does 
low intensity extracorporeal shock wave therapy have a 
physiological effect on erectile function? Short-term results 
of a randomized, double-blind, sham controlled study. J Urol 
87: 1769-1775.

48.	 Pelayo Nieto M, Linden Castro E, Alias Melgar A, Espinosa 
Pérez Grovas D, Carreño de la Rosa F, et al. (2015) Linear 
shock wave therapy in the treatment of erectile dysfunction. 
Actas Urol Esp 39: 456-459.

49.	 Huang YP, Liu W, Liu YD, Zhang M, Xu SR, et al. (2020) 
Effect of lowintensity extracorporeal shockwave therapy 
on nocturnal penile tumescence and rigidity and penile 
haemodynamics. Andrologia 52: e13745.

50.	 Domes T, Najafabadi BT, Roberts M, Campbell J, Flannigan 
R, et al. (2021) Canadian urological association guideline: 
Erectile dysfunction. Can Urol Assoc J 15: 310-322.

51.	 Burnett AL, Nehra A, Breau RH, Culkin DJ, Faraday MM, 
et al. (2018) Erectile dysfunction: AUAguideline. J Urol 
200: 633-641.

52.	 Hackett G, Kirby M, Wylie K, Heald A, Ossei-Gerning N, 
et al. (2018) British society for sexual medicine guidelines 
on the management of erectile dysfunction in men-2017. J 
Sex Med 15: 430-457.

53.	 Hatzimouratidis K, Giuliano F, Moncada I, Muneer A, Salonia 
A, et al. (2019) EAU Guidelines on Erectile Dysfunction, 
Premature Ejaculation, Penile Curvature and Priapism. 
European Association of Urology 23. 

54.	 Odriozola AA, Quintanilla MG, Arias JG, Tamayo AL, 
González GI (2010) Disfunción eréctil de origen vascular 
[Vascular erectile dysfunction]. Arch Esp Urol 63: 611-620.


