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ABSTRACT 

Erectile dysfunction (ED) is a common type of male sexual dysfunction that has a negative impact on the quality of 

life. Erectile dysfunction is common in men and the incidence increases with age. Erectile dysfunction can be 

caused by organic disorders, such as hormonal disorders and metabolic disorders. In this case report, the authors 

report the case of a man who developed chronic renal failure with multiple metabolic disorders and hypogonadism. 

This case report described the benefits of Li-ESWT therapy in patients who less responsive after receiving PDE-5 

inhibitor therapy, tadalafil as first-line therapy for erectile dysfunction. This case report was evaluated using the IIEF-

5 questionnaire and EHS score as a description of erection quality with PSV parameters from the results of penile 

CDUS during flaccid and VEGF parameters as angiogenesis factors. In this case report, the patient experienced 

improvements in erection quality, PSV parameters, and VEGF parameters after receiving Li-ESWT therapy. 
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ABSTRAK 

Disfungsi ereksi (DE) adalah jenis disfungsi seksual pria yang berdampak negatif pada kualitas hidup. Disfungsi 

ereksi sering terjadi pada pria dan insidensinya meningkat seiring bertambahnya usia. Disfungsi ereksi dapat 

disebabkan oleh gangguan organik, seperti gangguan hormonal dan gangguan metabolisme. Dalam laporan kasus 

ini, penulis melaporkan kasus seorang pria yang mengembangkan gagal ginjal kronis dengan beberapa gangguan 

metabolisme dan hipogonadisme. Laporan kasus ini menggambarkan manfaat terapi Li-ESWT pada pasien yang 

kurang responsif setelah mendapat terapi penghambat PDE-5, tadalafil sebagai terapi lini pertama untuk disfungsi 

ereksi. Laporan kasus ini dievaluasi menggunakan kuesioner IIEF-5 dan skor EHS sebagai gambaran kualitas ereksi 

dengan parameter PSV dari hasil CDUS penis saat lembek dan parameter VEGF sebagai faktor angiogenesis. 

Dalam laporan kasus ini, pasien mengalami peningkatan kualitas ereksi, parameter PSV, dan parameter VEGF 

setelah menerima terapi Li-ESWT. 

Kata kunci: disfungsi ereksi, gagal ginjal kronik, Li-ESWT, tadalafil, PSV, VEGF. 

 

INTRODUCTION 

Erectile dysfunction (ED) is the inability 

to achieve or sustain an erection sufficient for 

satisfactory sexual intercourse of at least three 

months. Erectile dysfunction is a common type 

of male sexual dysfunction that has a negative 

impact on the quality of life.1 Erectile dysfunction 

affects about 15% to 50% of men and increases 

with age.2 Erectile dysfunction is mostly caused 

by organic factors, especially in the vascular 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by JAMBI MEDICAL JOURNAL &quot;Jurnal Kedokteran dan Kesehatan&quot;

https://core.ac.uk/display/350004121?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:androniko.setiawan-2016@fk.unair.ac.id


JMJ, Volume 8, Nomor 2, November  2020, Hal: 198-203 Androniko, dkk. The Benefits ….. 

 
 

 199 

system. Metabolic conditions can cause erectile 

dysfunction, such as hyperglycemia, 

hypercholesterolemia, and hypertension.3–5 

These conditions are commonly found in 

chronic renal failure (CRF). Chronic renal failure 

causes hypertension which interrupts blood flow 

to the microvascular system, which is known as 

hypertensive angiopathy. The process of 

hypertensive angiopathy can disrupt the penile 

tissue which causing disturbances in the quality 

of the erection. Chronic renal failure can also 

lead to decreased levels of androgens or 

hypogonadism.6 

Erectile dysfunction with hypogonadism 

has the main treatment, namely androgen 

hormone substitution therapy for hypogonadism 

conditions. The first line of therapy for erectile 

dysfunction is phosphodiesterase type 5 

inhibitor (PDE-5 inhibitor).7,8 PDE-inhibitor 

therapy can be given in two ways when it is 

needed or given regularly every day. Regular 

administration of PDE-5 inhibitor therapy every 

day is known to have a better effect than the one 

taken when it is needed. PDE-5 inhibitor therapy 

has a mechanism of action by making 

vasodilation of blood vessels, so that blood flow 

is better and the quality of erection is 

improved.9–11 This therapy only makes blood 

vessels vasodilated without repairing damaged 

blood vessel endothelium. Erectile dysfunction 

therapy has experienced many developments to 

date, one of which is developing regenerative 

therapy to repair damaged blood vessel 

endothelium due to metabolic conditions, 

including hypertensive angiopathy. 

Regenerative therapy that develops has two 

different mechanisms of action, namely 

stimulating the production of factors that will 

naturally stimulate the angiogenesis process or 

giving these factors externally, such as stem cell 

therapy, which is still experimental.7 Low-

intensity shock wave therapy or known as Low-

Intensity Extracorporeal Shockwave Therapy 

(Li-ESWT) is a therapy that has a mechanism of 

action by causing microtrauma in the vascular 

and perivascular tissues of the penis which 

stimulating internal regeneration. Vascular 

Endothelial Growth Factor (VEGF) is one of the 

angiogenesis factors stimulated by this 

therapy.12,13 Blood flow in the penile tissue can 

be seen from the Peak Systolic Velocity (PSV) 

parameters from the results of the penile Color 

Doppler Ultrasonography (CDUS) 

examination.14–16 The penile CDUS examination 

can be performed in flaccid or erection 

conditions, penile CDUS examination in flaccid 

conditions has several advantages, namely that 

it is not invasive, which makes the patient is 

more comfortable during the examination.17–19 

 

CASE REPORT 

A 52-year-old man from Sidoarjo came 

to the Andrology Clinic of Dr. Soetomo Regional 

General Hospital with complaints of decreased 

erection quality. The patient complained that he 

experienced erectile problems since he was 

diagnosed with chronic renal disease and 

undergoing hemodialysis for five months before 

visiting the Andrology clinic. The decline in 

erection quality occurs slowly. The erection 

quality assessment using the Erection Hardness 

Score (EHS) at the initial visit was found to be 

consistent with the EHS score of 1 indicates that 

the penis is larger than normal, but not hard. 

Nocturnal Penile Tumescence (NPT) is still felt, 

but the frequency is quite rare and the quality is 

not good. The International Index of Erectile 

Function (IIEF) questionnaire could not be 

assessed because the patient had not have sex 

for the last three months. Furthermore, the 
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patient also complained about a decrease in sex 

drive. The patient has clinical manifestations of 

a Partial Androgen Deficiency in Aging Men 

(PADAM) score. Apart from suffering from 

chronic renal disease, the patient also had a 

history of hypertension, heart failure, 

hyperuricemia, and dyslipidemia. The patient is 

also a light smoker, but this smoking habit has 

been stopped since five years ago. Regular 

treatment is carried out from the internal 

medicine department, the patient receives 

several routine medications such as Bisoprolol, 

Candesartan, Allopurinol, and Atorvastatin. 

Patients also undergo regular hemodialysis 

twice a week. 

In general, the results of the physical 

examination found that the patient was a grade 

2 obese male with a Body Mass Index (BMI) 

score of 32.2 kg/m2. Physical examination of 

other organs showed no abnormalities. The 

results of the genital examination showed that 

the size of the right and left testicles were 15cc 

and 15cc with the consistency of testicles being 

elastic. The results of laboratory tests showed 

hemoglobin 10.3 g/dL, hematocrit 31.1%, urea 

203 mg/dL, serum creatinine levels reached 

14.31 mg/dL, testosterone levels 181.8 ng/dL, 

and levels of Prostate Specific Antigen (PSA) 

0.402 ng/mL.  

The patient received short-acting 

Testosterone (Sustanon®) injection 250 mg 

using IM procedure every two weeks and 

Phosphodiesterase type 5 inhibitor (PDE-5 

inhibitor) drug in the form of Tadalafil (Cialis®) 1 

x 5 mg. Hemodialysis is still carried out 

according to the schedule determined by the 

internal medicine department. The results from 

the evaluation of therapy for 10 weeks showed 

an increase in the quality of erection and 

improvement in patient’s self-confidence, the 

EHS score increased to 2, with laboratory 

results of hemoglobin 11.7 g/dL, hematocrit 

36.5%, urea 131 mg/dL, serum creatinine 12.37 

mg/dL, testosterone 1174 ng/dL, and PSA 0.49 

ng/mL. The patient admits that he has tried to 

have sex with his partner again. 

Based on the results, adjustments were 

made to the therapy given to the patient in the 

form of adjusting the duration of the injection of 

Short-acting Testosterone (Sustanon®) 250 mg 

to every three weeks, the PDE-5 inhibitor drug, 

Tadalafil (Cialis®) to 1 x 2.5 mg, and Li-ESWT 

therapy was added. Li-ESWT therapy uses tools 

from the BTL-6000 Topline SWT with an energy 

density of 0.09 mJ/mm2, a frequency of 5Hz, 

600 shock waves per point, with a total of five 

points (the distal, medial, and proximal penile 

corpus, and in the crux dextra, and sinistra), with 

a duration of three minutes per point. Li-ESWT 

therapy was carried out twice per week for four 

weeks. The patient did not experience any side 

effects from Li-ESWT therapy. VEGF 

examination of the patient’s blood and penis 

Color Doppler Ultrasonography (CDUS) to 

determine the peak systolic velocity (PSV) in the 

cavernous arteries during the flaccid condition 

was performed before and after undergoing the 

Li-ESWT therapy program. The quality of the 

patient’s erection according to the EHS score 

was 2, and the IIEF-5 questionnaire had a result 

of 13 before receiving the Li-ESWT therapy 

program. The patient experienced an 

improvement in erectile quality after four weeks 

of Li-ESWT therapy with an EHS score of 4, 

IIEF-5 to 25, and a positive NPT. Penile CDUS 

examination with the results of the PSV 

parameter increased from 10.8 cm/second 

before Li-ESWT therapy to 13.95 cm/second 

after therapy. This is also supported by the 

increase in VEGF parameters from the results 

of blood plasma tests from 30.18 pg/mL to 67.56 

pg/mL after receiving therapy
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Table 1. Condition of the erection quality and initial laboratory results 

and after 10 weeks of therapy 

 Initial Condition After 10 week of Therapy 

EHS 1 2 
IIEF-5 - 13 
NPT rare rare 
Hemoglobin 10.3 g/dL 11.7 g/dL 
Hematocrit 31.1 % 36.5 % 
Ureum 203 mg/dL 131 mg/dL 
Creatinine 14.31 mg/dL 12.37 mg/dL 
Testosterone 181.8 ng/dL 1174 ng/dL 
PSA 0.402 ng/mL 0.49 ng/mL 

 

Table 2. Evaluation results of erection quality, PSV parameters, and VEGF parameters before and 

after combination therapy with Li-ESWT for four weeks 

 Before Li-ESWT Before Li-ESWT 

EHS 2 4 
IIEF-5 13 25 
NPT Rare Always 
PSV* 10.8 cm/second 13.95 cm/second 
VEGF 30.18 pg/mL 67.56 pg/mL 

DISCUSSION 

In this case, there are many other 

conditions that comorbid to chronic renal failure 

including hypertension, heart failure, 

hyperuricemia, dyslipidemia, anemia, obesity 

grade 2, hypogonadism, and smoking habits. In 

the initial condition, the patient came to the 

andrology clinic and had received routine 

hemodialysis therapy twice a week with medical 

therapy in the form of bisoprolol, candesartan, 

allopurinol, and atorvastatin. 

The conditions that occur in this case 

have a great influence on worsening the quality 

of the patient’s erection. Uncontrolled 

hypertension can damage the microvascular 

system in the penis.20 The condition of 

dyslipidemia can lead to plaque or 

atherosclerosis which interferes with the 

elasticity of blood vessels.21 Conditions of 

anemia and heart failure can cause a decrease 

in oxygen supply to the tissues.22,23 

Hypogonadism will cause a decrease in sexual 

desire or libido, along with impaired erection 

quality.24,25 Obesity can worsen the 

hypogonadism condition.26–28 Smoking habits 

can also increase Reactive Oxygen Species 

(ROS) levels which can damage the 

endothelium of blood vessels and impairs the 

elasticity.29 Medical therapy that is taken 

regularly also has a role in worsening erection 

quality, such as bisoprolol.30 

The patient is given androgen hormone 

substitution therapy in the form of a short-acting 

Testosterone (Sustanon®) injection every two 

weeks and a PDE-5 inhibitor drug in the form of 

Tadalafil (Cialis®) 5 mg daily after a complete 

assessment. The patient experienced an 

improvement in the erection quality, but not hard 

enough for penetration after receiving therapy 

for 10 weeks. This indicates that the damage 

that occurs to the erectile tissue of the penis is 

severe enough that it does not respond to 

androgen substitution therapy and PDE-5 

inhibitors that have been given. 

Based on the results after 10 weeks of 

therapy, the patient was given an adjustment to 
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the therapy given including the duration of 

androgen substitution therapy to three weeks 

due to supraphysiological testosterone levels, 

and administration of additional regenerative 

therapy, namely Li-ESWT. PDE-5 inhibitor 

(Cialis®) therapy was also reduced to 2.5 mg 

daily. Combination therapy was carried out for 

four weeks and re-evaluated. The results of the 

combined post-therapy evaluation showed that 

the patient experienced an improvement in 

erection quality. The improvement in erection 

quality occurred at the end of the second week 

after therapy. This occurs according to theory, 

namely an increase in the levels of 

angiogenesis VEGF factor after undergoing two 

weeks of therapy. Angiogenesis factors will 

stimulate neovascularization, resulting in 

improved blood flow. This can be evaluated by 

an increase in the PSV parameters. According 

to the theory, this can be detected after four 

weeks of therapy. The patient had a significant 

increase in PSV parameters from the penile 

CDUS examination of the cavernous arteries at 

the end of the fourth week. 

CONCLUSION 

Li-ESWT therapy improves the quality 

of erection in the patient who is less responsive 

after receiving first-line therapy, namely the 

PDE-5 inhibitor. Li-ESWT therapy is one of the 

combination therapy that can be given to the 

patient with erectile dysfunction. 

CONFLICT OF INTEREST 

 There is no conflict of interest from all 

parties in this case report case. 

ACKNOWLEDGEMENTS  

We would like to thank the Department 

of Medical Biology, Faculty of Medicine, 

Universitas Airlangga, and Andrology Clinic, Dr. 

Soetomo General Hospital for their support in 

this publication. 

 

REFERENCES 

1.  Teloken PE, Mulhall JP. Impact of phosphodiesterase type 5 inhibitors on endothelial function. Rev Urol. 
2008;10(1):26–30.  

2.  Arcaniolo D, Autorino R, Balsamo R, De Sio M. Optimum Use of Second Line Treatment Options for Erectile 
Dysfunction. In: Rané A, Turna B, Autorino R, Rassweiler JJ, editors. Practical Tips in Urology [Internet]. 
London: Springer London; 2017 [cited 2018 Nov 12]. p. 157–77. Available from: 
http://link.springer.com/10.1007/978-1-4471-4348-2_17 

3.  Eardley I. The Incidence, Prevalence, and Natural History of Erectile Dysfunction. Sexual Medicine Reviews. 
2013 May;1(1):3–16.  

4.  Grein U, Schubert GE. Arteriosclerosis of Penile Arteries: Histological Findings and Their Significance in the 
Treatment of Erectile Dysfunction. Urologia Internationalis. 2002;68(4):261–4.  

5.  Dean RC, Lue TF. Physiology of Penile Erection and Pathophysiology of Erectile Dysfunction. Urologic 
Clinics of North America. 2005 Nov;32(4):379–95.  

6.  Edey MM. Male Sexual Dysfunction and Chronic Kidney Disease. Frontiers in Medicine [Internet]. 2017 Mar 
22 [cited 2020 Aug 9];4. Available from: http://journal.frontiersin.org/article/10.3389/fmed.2017.00032/full 

7.  Hatzimouratidis K, Giuliano F, Moncada I. EAU guidelines on erectile dysfunction, premature ejaculation, 
penile curvature and priapism (European Association of Urology, Arnhem, The Netherlands, 2018). 2018;  

8.  Burnett AL, Nehra A, Breau RH, Culkin DJ, Faraday MM, Hakim LS, et al. Erectile Dysfunction: AUA 
Guideline. Journal of Urology. 2018 Sep;200(3):633–41.  

9.  Corbin JD. Mechanisms of action of PDE5 inhibition in erectile dysfunction. International Journal of 
Impotence Research. 2004 Jun;16(S1):S4–7.  

10.  Mostafa T. Useful Implications of Low-dose Long-term Use of PDE-5 Inhibitors. Sexual Medicine Reviews. 
2016 Jul;4(3):270–84.  

11.  Andersson K-E. Mechanisms of Penile Erection and Basis for Pharmacological Treatment of Erectile 
Dysfunction. Pharmacological Reviews. 2011 Dec 1;63(4):811–59.  

12.  Vardi Y, Appel B, Jacob G, Massarwi O, Gruenwald I. Can Low-Intensity Extracorporeal Shockwave Therapy 
Improve Erectile Function? A 6-Month Follow-up Pilot Study in Patients with Organic Erectile Dysfunction. 
European Urology. 2010 Aug;58(2):243–8.  



JMJ, Volume 8, Nomor 2, November  2020, Hal: 198-203 Androniko, dkk. The Benefits ….. 

 
 

 203 

13.  Gruenwald I, Kitrey ND, Appel B, Vardi Y. Low‐Intensity Extracorporeal Shock Wave Therapy in Vascular 
Disease and Erectile Dysfunction: Theory and Outcomes. Sexual Medicine Reviews. 2013 Jul;1(2):83–90.  

14.  LeRoy TJ, Broderick GA. Doppler Blood Flow Analysis of Erectile Function: Who, When, and How. Urologic 
Clinics of North America. 2011 May;38(2):147–54.  

15.  Jung DC, Park SY, Lee JY. Penile Doppler ultrasonography revisited. Ultrasonography. 2018 Jan 
1;37(1):16–24.  

16.  Chen L-D, Pan F-S, Zhou L-Y, Liu Y-B, Lv J-Y, Xu M, et al. Value of flaccid penile ultrasound in screening 
for arteriogenic impotence: a preliminary prospective study. BMC Medical Imaging [Internet]. 2018 Dec [cited 
2019 Nov 27];18(1). Available from: https://bmcmedimaging.biomedcentral.com/articles/10.1186/s12880-
018-0284-2 

17.  Sen J, Singh R, Airon RK, Godara R. Colour Doppler Sonography of Flaccid Penis in Evaluation of Erectile 
Dysfunction. Asian Journal of Surgery. 2007 Apr;30(2):122–5.  

18.  Vipul A. Color Doppler sonography of the flaccid penis:role in evaluation of erectile dysfunction. European 
Congress of Radiology [Internet]. 2018 [cited 2019 Nov 27]; Available from: 
http://epos.myesr.org/poster/ecr2018//C-0822 

19.  Kahvecioğlu N, Kurt A, İpek A, Yazicioğlu K, Akbulut Z. Predictive value of cavernosal peak systolic velocity 
in the flaccid penis. Advances in Medical Sciences [Internet]. 2009 Jan 1 [cited 2019 Nov 27];54(2). Available 
from: http://www.degruyter.com/view/j/ams.2009.54.issue-2/v10039-009-0033-4/v10039-009-0033-4.xml 

20.  Selvin E, Burnett AL, Platz EA. Prevalence and Risk Factors for Erectile Dysfunction in the US. The American 
Journal of Medicine. 2007 Feb;120(2):151–7.  

21.  Menti E, Zaffari D, Galarraga T, Lessa JR da C e, Pontin B, Pellanda LC, et al. Early Markers of 
Atherosclerotic Disease in Individuals with Excess Weight and Dyslipidemia. Arquivos Brasileiros de 
Cardiologia [Internet]. 2016 [cited 2018 Dec 11]; Available from: 
http://www.gnresearch.org/doi/10.5935/abc.20160060 

22.  Rastogi S, Rodriguez JJ, Kapur V, Schwarz ER. Why do patients with heart failure suffer from erectile 
dysfunction? A critical review and suggestions on how to approach this problem. International Journal of 
Impotence Research. 2005 Dec;17(S1):S25–36.  

23.  Schwarz ER, Rastogi S, Kapur V, Sulemanjee N, Rodriguez JJ. Erectile Dysfunction in Heart Failure 
Patients. Journal of the American College of Cardiology. 2006 Sep;48(6):1111–9.  

24.  Yassin AA, Saad F. Testosterone and Erectile Dysfunction. Journal of Andrology. 2008 Nov 1;29(6):593–
604.  

25.  Hotta Y, Kataoka T, Kimura K. Testosterone Deficiency and Endothelial Dysfunction: Nitric Oxide, 
Asymmetric Dimethylarginine, and Endothelial Progenitor Cells. Sexual Medicine Reviews. 2019 
Oct;7(4):661–8.  

26.  Molina-Vega M, Muñoz-Garach A, Damas-Fuentes M, Fernández-García J, Tinahones F. Secondary male 
hypogonadism: A prevalent but overlooked comorbidity of obesity. Asian Journal of Andrology. 
2018;20(6):531.  

27.  Mushannen T, Cortez P, Stanford FC, Singhal V. Obesity and Hypogonadism—A Narrative Review 
Highlighting the Need for High-Quality Data in Adolescents. Children. 2019 May 1;6(5):63.  

28.  Seyam O, Gandhi J, Joshi G, Smith NL, Khan SA. Obesity’s role in secondary male hypogonadism: a review 
of pathophysiology and management issues. SN Comprehensive Clinical Medicine. 2019 Jun;1(6):408–18.  

29.  Durairajanayagam D. Lifestyle causes of male infertility. Arab Journal of Urology. 2018 Mar;16(1):10–20.  
30.  Erdmann E. Safety and tolerability of beta-blockers: prejudices and reality. European Heart Journal 

Supplements. 2009 Mar 1;11(Suppl A):A21–5.  

 

 


