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LiESWT在泌尿科的應用



Stress urinary 
incontinence

LiESWT for bladder



LiESWT for Stress urinary incontinence

Control

Vaginal balloon dilatation (VBD)

VBD + LiESWT

16Fr catheter
4mL balloon



Functional

Histologic

VBD:
Bladder capacity↓
Leak point pressure ↓
Bladder pressure ↓
Length of straited muscle ↓
Width of straited muscle ↓

VBD + LiESWT:
Bladder pressure ↑
Leak point pressure ↑
Bladder pressure ↑
Length of straited muscle ↑
Width of straited muscle ↑



VBD + LiESWT:
RECA (endothelial cell antibody) ↑
VEGF ↑

→ LiESWT可幫助血管增生



LiESWT ameliorate SUI:
Promoting angiogenesis.
Progenitor cells activation.
Sphincter regeneration.

LiESWT for Stress urinary incontinence



Sham

Vaginal balloon dilatation (VBD) 
+ β-aminopropionitrile (BAPN)

VBD + LiESWT + BAPN

18Fr catheter
4mL balloon

BAPN: A lysyl oxidase inhibitor. Able to creates a highly reproducible model of irreversible SUI.



Functional

Histologic

VBD + BAPN:
Leak point pressure ↓
Number of straited muscle ↓

VBD + BAPN + LiESWT:
Leak point pressure ↑
Number of straited muscle ↑
Length of straited muscle ↑

MHC: myosin heavy chain, marker for straited muscles.



Pha: Phalloidin, marker for F-actin, muscle fibers.
α-BTX: α-bungarotoxin, marker for neuromuscular junctions.

Li-ESWT Reversed the Decrease of Urethral Neuromuscular Junctions.



Li-ESWT:
nNOS+ nerve fibers ↑
TH+ nerve fibers ↓

TH: Tyrosine hydroxylase, marker of oxidative stress.



EdU: 5-Ethynyl-2-deoxyuridine, marker for nascent DNA (cell proliferation).

LiESWT:
EdU positive cells ↑

→ LiESWT promote proliferation.



LiESWT ameliorate SUI:
Promoting proliferation.
Promoting muscle regeneration.
Promoting nerve regeneration.
Promoting NMJ regeneration

LiESWT for Stress urinary incontinence



GSK2656157: an inhibitor of PERK pathway



LiESWT for Stress urinary incontinence



Post LiESWT (Followed for one month):

Pad test ↓, 53.33% completely dry.
OABSS ↓
ICIQ – SF ↓
UDI – 6 ↓
IIQ – 7 ↓



LiESWT for Stress urinary incontinence







LiESWT for Stress urinary incontinence



Conclusion

• Promote angiogenesis and sphincter 
regeneration (Possible via PERK/ATF4 pathway).

• Promote neurogenesis and neuromuscular 
junction regeneration.

• Decreased urine leakage (Improved pad test).
• Improved OAB symptoms and QoL.

LiESWT for stress urinary incontinence



Thanks for your participation
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Low-Intensity Extracorporeal Shock Wave 
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EFS Fatiguing stimulation test Urethral MCA

Ex vivo organ bath study



Other animal models of overactive bladder 

1. Low energy shock wave-delivered intravesical botulinum neurotoxin-A 
potentiates antioxidant genes and inhibits proinflammatory cytokines 
in (BOO) rat model of overactive bladder.

Nageib M, Zahran MH, El-Hefnawy AS, Aamer HG, Khater S, Shokeir AA.
Neurourol Urodyn. 2020 Nov;39(8):2447-2454.

2. Low-intensity extracorporeal shock wave therapy promotes bladder
regeneration and improves overactive bladder induced by ovarian
hormone deficiency from rat animal model to human clinical trial.

Lin KL, Lu JH, Chueh KS, Chuang SM, Lee YC, Shen MC, Long CY, Juan YS. 
Int J Mol Sci. 2021 Aug 27;22(17):9296.

3. Low-energy shock wave therapy ameliorates ischemic-induced 
overactive bladder in a rat model.

Kimura S, Kawamorita N, Yamashita S, Yasuda S, Shimokawa H, Ito A.
Sci Rep. 2022 Dec 19;12(1):21960.



Sci Rep. 2022 Dec 19;12(1):21960.
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Sci Rep. 2022 Dec 19;12(1):21960.

Figure 2. (A) Cystometry. Urinary frequency was signifcantly increased in the AI group than the AI-SW and control 
groups. Red lines show intravesical pressure and blue lines are voided urine volume. Te double horizontal arrow 
represents the duration of 10 min. Te vertical bars indicate 0–50 cmH20. (B) Bladder blood fow measurement. Blood 
flow was measured in the anterior bladder walls and adjusted by arterial blood pressure. The adjusted blood flow 
was significantly greater in the control and AI-SW groups than in the AI group at the three points of saline infusion (0, 
0.5, and 1.0 ml).(



Figure 4 (B) Gene expression by real-time PCR (ratio to β-actin). sGCα1 expressions were significantly higher in the 
control and AI-SW groups than in the AI group in the late phase. There was also higher expressionof sGCβ1 in the AI-SW 
than in the AI group. VEGF expression was higher in the AI group without statistical significance. (C) Protein expression at 
the late phase by Western blotting (relative expression /β-actin). The expressions of sGCα1 and sGCβ1 were significantly 
higher in the control and AI-SW groups than in the AI group. VEGF was highly expressed in the control than in the AI 
group. (D) Cyclic GMP assay. The amount of cGMP (/total protein) was significantly greater in the AI-SW group than in the 
AI group. *, P < 0.05. All data are presented as mean ± SEM in the graphs.



Int J Mol Sci. 2021 Aug 27;22(17):9296
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Potential mechanism of regulating angiogenic remodeling triggered by LiESW

Histopathological examination for bladder urothelium damage restored by 
LiESW





Clamping the distal urethra with a small clip, and then infusing 3 ml (5 ml/min) of 
saline with an infusion pump through a transurethral catheter. The obstruction 
was sustained for 60 min

Neurourol Urodyn. 2020 Nov;39(8):2447-2454

BOO animal model 
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OAB LiESWT LiESWT+BoNT-AControl

Neurourol Urodyn. 2020 Nov;39(8):2447-2454



FIGURE 3 Microscopic examination (H&E staining ×100) of bladder mucosa. (A) Normal bladder with 
intact urothelium, no submucosal edema nor inflammatory cell infiltration. (B) OAB bladder with 
submucosal edema and inflammation (black arrows). (C) LESW‐treated rat with submucosal edema and 
inflammation (black arrows). (D) LESW plus BoNT‐A showed denuded urothelium and minimal changes 
regarding submucosal edema and inflammation (black arrows showed the sites of denuded urothelium
and in between intact urothelium). BoNT‐A, botulinum neurotoxin‐A; H&E, haemotoxylin and eosin; LESW, 
low intensity shock wave; OAB, overactive bladder



Summary 
1. Li-ESWT ameliorated bladder dysfunction and urinary continence in 

the DBD rat model, reflected in restoration of the nerve expression of 
the urethra and the vascularization of the bladder.

2. Once-per-week Li-ESWT ameliorated bladder dysfunction and urinary 
incontinence in the diabetic UAB rat model. Li-ESWT improved 
bladder wall composition, activated bladder vessel regeneration, 
enhanced bladder and urethra muscle contractile function, increased 
bladder nerve innervation and promoted urethra continence.

3. LESW improved the capacity and blood flow of the bladder and 
brought an upregulation of cGMP in a bladder ischemia model.

4. LiESWT attenuated inflammatory responses, increased angiogenesis, 
promoted muscle proliferation, and differentiation reduced urinary 
leakage and improved OAB in a hormone deficiency model.

5. Intravesical instillation of BoNT‐A with LESW seems to be a good 
alternative in the management of refractory OAB, improving the 
urodynamic and anti‐inflammatory and antioxidant effect in a BOO 
model.



Stem Cell Rev and Rep (2017) 13:287–298

1. EdU,  a new thymidine analog, could be incorporated into the nuclear 
DNA and, therefore, makes it easier to colocalize with DAPI. 

2. EdU label retaining method has been a frequently employed approach 
for identification of resident or migrated stem cells in postnatal tissues



• Fig. 3 Tracking of EdU+ cells in rat tissues. Significantly more EdU+ cells 
were observed in bladder in DM + SW group (p < 0.001, 17.7 ± 7.2%) 
than DM group(3.7 ± 1.8%). However, the numbers of EdU+ cells in 
kidney, pancreas, and bone marrow were comparable among groups (p 
> 0.05), respectively.



Human



1. Low-Intensity Extracorporeal Shock Wave Therapy Ameliorates the 
Overactive Bladder: A Prospective Pilot Study.

Lee YC, Chuang SM, Lin KL, Chen WC, Lu JH, Chueh KS, Long CY, Juan YS
Biomed Res Int. 2020 Jul 6;2020:9175676

2. Low Intensity Extracorporeal Shock Wave Therapy as a Potential 
Treatment for Overactive Bladder Syndrome.

Lu JH, Chueh KS, Chuang SM, Wu YH, Lin KL, Long CY, Lee YC, Shen MC, Sun TW, Juan YS.
Biology (Basel). 2021 Jun 16;10(6):540

3. Low-intensity extracorporeal shock wave therapy promotes 
bladder regeneration and improves overactive bladder induced by 
ovarian hormone deficiency from rat animal model to human 
clinical trial.

Lin KL, Lu JH, Chueh KS, Chuang SM, Lee YC, Shen MC, Long CY, Juan YS. 
Int J Mol Sci. 2021 Aug 27;22(17):9296.

Human clinical trial



82 females, 56.5±1.2 (20-75) y/o







No. 19 39



Animal models Clinical trials

Biomolecular study

Functional study

Histopathology study

Combination Tx

Monotherapy

Optimal dosage

LiESW has been shown to involve tissue regeneration, 
which could be a potentially new treatment for OAB
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什麼是冠狀動脈心臟病

冠狀動脈是供應心臟活

動中所需氧氣及養分的

血管其可分為右冠狀動

脈及左冠狀動脈；其中

左冠狀動脈又可分為左

迴旋支及左前降支



心血管是如何塞住的







冠心症該如何治療?

 藥物治療

 心導管介入治療

 心臟手術治療

最新心臟體外震波治療

治療方式介紹



藥物治療

主要目的為減慢或減輕動脈粥樣硬化發生和

穩定血管內斑塊，來減低心臟負荷，增加心

肌血液的供應。但必須規則依照醫師指示服

藥，不能自行停藥或減少藥量。



心導管介入性治療

所謂的心導管介入治療就是將
一細導管從手部橈動脈或鼠蹊
部股動脈穿刺，再順著動脈血
流抵達冠狀動脈，確定病變後，
使用氣球擴張術或置放支架擴
張變窄或完全阻塞的血管，使
血流再次恢復通暢。













心臟外科手術治療

稱為冠狀動脈繞道手術，手術過

程必須進行開胸、插氣管內管、

輸血、全身麻醉、體外循環等。

手術時心臟外科醫師會從病人身

體其他部位摘取合適血管，接駁

做成橋樑讓血流繞過阻塞部位，

就能將血流由主動脈經橋樑帶到

受損的心肌部位





冠狀動脈疾病治療新利器

心臟體外震波治療
非侵入性治療，主要透過高頻率的聲波，經由準確的心臟超音波同軸

定位，可以精細得將震波能量釋放到心肌細胞，透過刺激心臟細小血

管增生，產生一氧化氮讓血管擴張，進而改善整體心肌血流灌注，減

緩心絞痛及心臟衰竭症狀，提升患者生活品質。



本院109年6月引進

心臟體外震波治療

為全台灣第一台、瑞士

製造、最新同軸定位技

術專利震波系統。

是冠心症治療新選擇。







洪副.mp4



傳統震波

• 震波是一種高頻率的聲波。

• 過去很成功的用來治療泌尿道的結石。

• 90年代的研究發現較低能量的震波可以用
來治療某些型式的關節炎及肌腱炎，增進
骨頭或傷口的癒合。



心臟體外震波

• 2000年開始研究團隊更發現低能量的震波
可以激發病變部位的一些發炎因子或其他
因素，造成細小血管的新生。

• 心臟體外震波治療是利用低能量的震波，
在心臟超音波的導引下按摩心臟的肌
肉……………



Cardiac Shock Wave Treatment of Angina Pectoris

Cardia shock wave therapy acts as a stimulator for angiogenesis by:

- releasing nitric oxide (NO)
- up-regulating angiogenic growth factors (VEGF)
- leading to re-perfusion of ischemic tissue
- activating stem cells, tissue repair



Coronary Arteriogram
Shimokawa et al. (Circulation Vol. 110, No. 19, Nov. 9. 2004)
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Shimokawa et al. (Circulation Vol. 110, No. 19, Nov. 9. 2004)
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Improved Left Ventricle Ejection Fraction (LVEF) after SW 
treatment Shimokawa et al. (Circulation Vol. 110, No. 19, Nov. 9. 2004)

Pre (4wks) Post (8wks)

C
on

tr
ol

SW

Shimokawa et al. (Circulation Vol. 110, No. 19, Nov. 9. 2004)



Aloka Ultrasound Systems
- B+W stand-alone unit (Targeting)
- Colour Doppler stand-alone unit

(Targeting & Diagnostics)
- 5.0 MHz In-Line Transducer
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STORZ MODULITH MODULITH® SLC
In-Line Ultrasound Localisation (in line with shock wave path)

In-line localisation is essential 
for cardiac shock wave 

therapy
B+W Colour-Doppler



Localisation of Ischemic Area 
and Shock Wave Source Positioning with Ultrasound

STORZ MEDICAL MODULITH SLC



哪些人適合接受心臟震波治療?

• 心絞痛病患，瀰漫性(多處心臟血管阻塞)
心肌缺血，且病人不適合做介入性心導管
治療或開刀。或已接受治療後效果反應不
佳者。

• 長期服用心絞痛藥物，但無明顯改善心絞
痛症狀者。

• 心肌缺氧造成之心臟衰竭



哪些人不適合接受心臟震波治療?

• 曾接受金屬瓣膜置換或心律調節器植入者。

• 心臟有血栓

• 心內膜炎、心肌炎、心包膜炎

• 懷孕

• 治療區域有惡性腫瘤

• Poor window

• 未受管控制的心律不整



體外心臟震波治療需要治療多久

• 九次的治療分三個月來進行。

• 目前所通用的治療方法是第一星期接受三次的治療然後休
息三星期，第五個星期再接受三次的治療，再休息三星期，
於第九個星期再接受三次的治療。

• 而每星期三次的治療可以每間隔一天的方式來進行，也可
以每天的方式來進行。至於那一種方式取決於治療醫師及
病患時間的方便來決定。

• 而每次治療的時間約為三十分鐘到一個鐘頭。



Cardiac Shock Wave Therapy (Treatment Results*)

* Dr. A. Gutersohn



Cardiac Shock Wave Therapy (Treatment Results*)

Before CSWT treatment
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Single Photon Emission Computerised Tomography (SPECT)

* Dr. A. Gutersohn
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Cardiac Shock Wave Therapy (5 years follow up*)

* Dr. A. Gutersohn



療效

• 心肌掃瞄百分之七十的人會有改善；而百
分之八十的人症狀會有改善。每個人的情
況可能會有一些差異。

– 減少心絞痛發生

– 增加運動時間

– 延長運動時發生心絞痛時間

– 增加心臟血流灌注(改善心肌掃瞄)

– 改善心臟功能(左心室射出功率)

– 改善局部心肌收縮功能



療效

• 從過去的經驗，在治療後的第三到第四星
期就會感受到心絞痛症狀的改善。至於整
體心臟的評估包括超音波，運動心電圖及
心肌掃瞄的評估，一般而言是等到施行後
第六個月再進行。



副作用

• 這是一種非侵入性、非藥物、幾乎無疼痛感的
治療，根據研究及多篇國際性論文發表之結果
顯示，這種治療基本上是很安全的。

- 輕微胸痛

– 不會引發嚴重心律不整(偶而會有VPCs)

– 不會傷害心臟(心肌酵素沒有上昇)

- 不會傷害皮膚

– 沒有治療產生的副作用及死亡



Cardiac Shock Wave Treatment

European Reference
and Teaching Centre:
- Inselspital 

Bern, Switzerland
- Dr. Schmid

Asian Reference 
and Teaching Centre:
- Tohoku University, 

Sendai,  Japan
- Prof. Shimokawa



Paper review



Conclusions: This placebo
controlled trial shows a significant improvement in symptoms, quality of life parameters
and ischemic threshold during exercise in patients with chronic refractory angina pectoris
treated with CSWT. Thus, CSWT represents a new option for the treatment of patients with
refractory AP.

Cardiovascular Therapeutics 31 (2013) e1–e6



Conclusions: Cardiac shock wave therapy can improve myocardial
ischemia and represents as a treatment option for patients with ischemic HF 
through promoting neovascularization and
inhibiting cell apoptosis.



Conclusion: These results suggest that low-energy
extracorporeal cardiac SW therapy is feasible and may
ameliorate postmyocardial infarction LV remodeling in
patients with AMI as an adjunctive therapy to
primary PCI. 
Coronary Artery Disease 2017, 00:000–000



Conclusion: 
1. Following 6 years of follow-up, the CSWT provided agreeable results that 

improved myocardial function and quality of life in comparing to the month 0 
and the control group. 

2.  These outcomes advise that on a long-term (72 months) CSWT shows better parameters
than the control group. 

3. These findings highlight that CSWT can improve clinical symptoms, morphology, 
functions of the heart and quality of life in patients with CHD than the patients just
on drug therapy for a long-term.



Conclusion This study demonstrates the potential
efficacy of ESMR for the treatment of refractory angina
pectoris. The patients showed both a significant clinical
response as well as improved LV ejection fraction on serial
MRI imaging. Larger studies are needed to adequately
define the clinical utility of this novel therapy. Coron Artery
Dis 23:62–67



Conclusions: 
1.  CSWT improved myocardial blood flow reserve in ischemic segments, 

as demonstrated by quantitative real-time myocardial perfusion echocardiography. 
2.  These results suggest that CSWT has the potential to increase

myocardial blood flow, with an impact on symptoms and quality of life
in patients with RA. (J Am Soc Echocardiogr 2019;-:---.)



Conclusions: CSWT may improve the myocardial perfusion and 
reduce clinical symptoms without increasing adverse effects 
in CRAP patients. It provides a non-invasive and safe clinical therapy
for CRAP patients.



Conclusion: ESMR therapy might be beneficial for indicated patients 
with CABG-SAP to improve ischemic response, functional capacity, 
and physical component of quality of life.



本院的經驗

• 自2020年6月16日至2023年03月31日，共執
行857人次，平均每月約26人次。

• 心臟震波療程中，病人只提到胸部有些微
感覺，但尚未達到痛覺的程度，治療過程
中及療程結束後，皆没有任何其他副作用
出現。



每季人次數
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CAD數

0條, 23, 23%

1條, 18, 18%

2條, 21, 21%

3條, 39, 38%



案例分享1

• 第一位為89歲周先生，幾年

前心肌梗塞後，就有活動時

呼吸困難的情況。

• 知道本院有心臟震波儀器後，

第一位接受治療。在經過9

次療程後，最近走路、爬樓

梯體力變好。雖然高齡近90

歲，也可以輕鬆地爬個3-4

樓，喘的情況也改善很多。



案例分享2

• 67歲楊先生，3年半以前因活動時胸痛，至
本院裝了兩支心臟支架，之後症狀已有改
善。

• 2020年9月得知本院購入心臟震波之後，本
來對高科技治療接受度頗高的他，立刻接
受治療，經過完整27個療程後，讓本來就
喜歡運動的他，運動能力更加進步，不論
是游泳和朋友飆速，或是跑個半馬，都顯
得更加輕鬆寫意



三年半前，右冠狀動脈支架治療前後



案例分享3

• 37歲柯先生，三年前打籃球時，心肌梗塞突發，
旋即送至本院急診並立刻接受緊急心導管治療，
前後共置放5支藥物支架。

• 大管徑的冠狀動脈，經支架治療後，已得到大
幅改善，但可能是糖尿病的關係，三條冠狀動
脈遠端殘餘很多小血管的病變，只能先靠藥物
治療。

• 病人知道本院引進心臟震波後，也立刻同意接
受震波治療，在完成9次療程後，目前胸悶吸
不到氣的情況已大有改善。



三年前，右冠狀動脈支架治療前後



三年前，左前降支支架治療前後



三年前，左廻旋支支架治療前後



• 由於病人剩餘的冠狀動脈病變，大部份為
細小血管病變，今年6月引進心臟震波後，
剛好可以治療他的心臟血管病變。





案例分享4和5

• 目前有位病人，經由網路廣告，由台南奇
美轉至本院治療，為三條血管病變，無法
放支架和開刀。病患經詢價後，決定至本
院治療，目前已完成12次療程，症狀已有
大幅改善。

• 並介紹一位台北病人來治療，該位病人每
次都坐高鐵至本院治療，效果也不錯。這
兩位病人是本院第一次治療到台南以北的
病人，為一好的跡象。





END
謝謝您的聆聽



Low-Intensity Extracorporeal 
Shock Wave Therapy

for Erectile dysfunction 
Taiwanese experience

新店耕莘醫院姜秉均醫師



• Pubmed search: Erectile dysfunction, Taiwan, shock wave/ESWT
• Two clinical researches: 





• Single-center, retrospective, non-randomized, single-arm study
• January 2018 and December 2019 at Shuang Ho Hospital
• 85 non-psychogenic ED cases



Inclusion criteria

• Aged ≥ 18 years
• Definitive non-psychogenic ED diagnosis
• ED history ≥ 6 months
• Non-responsive to or dissatisfied with administered medical therapies 

including PDE5i for at least the last 6 months
• EHS ≤ 2
• Off PDE5i in the last 3 weeks 
• Completed 12 sessions of Li-ESWT and followed up to one year, while 

maintaining regular sexual activity



Exclusion criteria

• Post-radical prostatectomy
• Post-radiation therapy for pelvic organs
• Post-chemotherapy pathoetiology
• Untreated hypogonadism
• Anatomical, hormonal, or neurological impairments, or that were 

concomitantly receiving treatment for any psychiatric condition
• Psychogenicity was ruled out when etiology was uncertain or unknown;
• Presence of psychogenic factors, including hypoactive sexual desire, major 

psychiatric disorders such as anxiety disorder and depression, pessimistic 
attitudes, negative outlook on life, relationship problems, or stress

• 16 of the enrolled 85 cases were excluded (n=69)



Li-ESWT Protocol

• DUOLITH® SD1 mobile shockwave therapy 
apparatus with a SEPIA® handpiece (Storz
Medical AG, Tägerwilen, Switzerland)

• 20-min treatment session performed once per 
week for 12 consecutive weeks

• 3000 shockwave impulses at an energy flux 
density of 0.2 mJoule/mm2 and a frequency of 4 
Hertz were given



Questionnaires

• International Index of Erectile Function (IIEF-5)
• 5–7 (severe ED), 8-11 (moderate ED), 12–16 (mild to moderate ED), or 17–21 (mild 

ED) points
• Patient-reported measure of erectile dysfunction and other sexual issues
• Erection Hardness Score (EHS)

• Assessments were performed at baseline (pre-treatment), and 1 month, 3 
months, 6 months, and 12 months post-treatment.



Li-ESWT Outcome Measurement
(based on the minimal clinically important difference (MCID))

Successful treatment: 
• Baseline IIEF-5 scores 

• 5–7 (severe ED), improvement ≥ 7
• 8–16 (mild to moderate, moderate ED), improvement ≥ 5 
• 17–21 (mild ED) points improvement ≥ 2 

• When erection was hard enough for vaginal penetration (EHS ≥ 3)



Characteristics



Li-ESWT Significantly Improves ED



Mean improvement in IIEF-5
stratified by severity of ED



Mean improvement in EHS
stratified by severity of ED



Mean MICD-defined Li-ESWT Success
stratified by severity of ED



Mean improvement in QoL domain score
stratified by severity of ED



Mean improvement in IIEF-5
stratified by PDE5i response 



Mean improvement in EHS
stratified by PDE5i response 



Mean improvement in MICD-defined success
stratified by PDE5i response 



Mean improvement in QoL domains score
stratified by PDE5i response 



Independent risk factors of LiESWT negative response



Results

• Taiwanese Patients with ED are mostly older than 45 years and present 
with advanced disease severity

• Li-ESWT Significantly Improves the Erectile Function of Taiwanese Patients 
• Taiwanese Patients with advanced ED severity benefit more from the 

therapeutic effect of Li-ESWT, compared with the less severe cases
• Li-ESWT Is therapeutically efficacious in Taiwanese patients regardless of 

Their PDE5i response status, albeit slightly more so among PDE5i 
Responders

• Age > 45 Years and uncontrolled DM, hyperlipidemia are independent 
negative predictors of Li-ESWT response or success in Taiwanese patients 
with ED





• April 2015 and December 2016, Kaohsiung Medical University–affiliated 
hospitals, Kaohsiung Municipal Ta-Tung Hospital, and Pingtung Hospital

• open-label single-arm prospective study
• erection hardness score,EHS, ≦2 after taking a maximal dosage of PDE5
• sildenafil (100 mg), tadalafil (20 mg), and vardenafil (20 mg) with a trial of 

at least four times, or tadalafil (5 mg) with a trial of at least 28 days 

• TRT for >3 months if <350ng/dL



• Exclusion :
coagulopathy
penile anatomical abnormalities 
neurological abnormalities
unstable psychiatric disorders
uncorrected hormone abnormalities
clinically significant medical diseases
history of extensive pelvic surgery or irradiation. 



Li-ESWT Protocol

• DUOLITH® SD1 mobile shockwave therapy (Storz, 
Tägerwilen, Switzerland)

• 20-min treatment session performed once per 
week for 12 consecutive weeks

• 3000 shockwave impulses at an energy flux 
density of 0.15 mJoule/mm2 and a frequency of 
4 Hertz were given.

• Remaining high on-demand or once-daily PDE5i 
dosing schedules.





簡報者備註
簡報註解
Nearly half of the study population (48.1%) had tried different kinds of PDE5is before LI-ESWT, but still failed. 







1 month after LI-ESWT
no one reported any adverse effect associated with LI-ESWT



LI-ESWT can serve as a salvage therapy in ED 
patients who failed to response to PDE5i 
• 2/3 failed to respond to PDE5is (EHS ≦2) +PDE5I s/p LiESWT achieve 

an erection sufficient (EHS ≧3)

• 94.3% subjects who responded to LI-ESWT+PDE5I could still maintain 
≧ EHS3 at the 3 month. 

• Initial severity of ED (EHS and IIEF-5)was the only significant predictor 
of successful response to LI-ESWT. 



EAU guidelines

EAU guidelines 2022 



ESSM 

JSM, 2019



How to select patients with ED?
PDE5I responder v.s. non-responder 

Taiwanese cohort
• Regardless of Their PDE5i 

Response Status, Albeit Slightly 
More So among PDE5i 
Responders (1)

Literatures
• PDE5i responder or non-

responder 

• PDE5i responders might have 
more advantages 

Low-Intensity Shockwave Therapy for Erectile Dysfunction, Sexual Medicine Reviews,  2018



How about the severity of ED?

Taiwanese cohort 
• Moderate to severe ED Benefit 

More. (1)

• EHS2>EHS1 (2)

Literatures
• Most data from RCTs support a 

benefit of Li-ESWT in the treatment 
of mild ED.

• (EAU guidelines) Use low intensity 
shockwave treatment (LI-SWT) 
with/without PDE5Is in patients 
with mild vasculogenic ED or as an 
alternative first-line therapy

Low-Intensity Shockwave Therapy for Erectile Dysfunction, Sexual Medicine Reviews,  2018



Negative predictors of unsuccessful Tx

Taiwanese cohort
• Age>45y/o(1)
• uncontrolled hyperlipidemia (1)
• uncontrolled DM (1)
• Lower EHS (2)
• Lower IIEF-5(2)

Literatures
• age ≥ 65 years
• HTN
• DM
• hyperlipidemia 
• CVDs



In conclusions

• Compared to more invasive or device dependent management, e.g
injection, intraurethral agents, vacuum device, LiESWT can be 
considered in treating patients with ED.



Thank you for your listening!



LOW-INTENSITY EXTRACORPOREAL
SHOCK WAVE THERAPY 

FOR 
CHRONIC PROSTATITIS

/ CHORNIC PELVIC PAIN SYNDROME

( 安昱診所經驗 )

台中安昱診所吳哲安醫師
@ 高雄洲際飯店3樓, 2023 /04/22 低能量體外震波創新運用研討會



TUA GUIDELINE FOR DEFINITION

慢性骨盆腔疼痛（Chronic pelvic pain, CPP）

一種慢性或持續性的骨盆腔區域的疼痛

至少六個月持續或反覆的發生

中樞敏感疼痛(Central sensitization pain）

通常伴隨著下泌尿道、認知、行為、性、腸道、骨盆
底、或情緒上負面的影響



PROSATATITIS 分類 (NIH)



DISEASE-SPECIFIC CHRONIC PELVIC PAIN

CHRONIC PRIMARY PELVIC PAIN SYNDROME



Diagnosing chronic pelvic pain (2022 EUA GUIDELINE)

https://d56bochluxqnz.cloudfront.net/guideline-images/Fig-1-CPP-2021-Diagnosing-chronic-pelvic-pain.png





Phenotyping of pelvic pain - UPOINT classification ( 2022 EUA GUIDELINE )

https://d56bochluxqnz.cloudfront.net/guideline-images/Fig-2-Phenotyping-of-pelvic-pain.png



Phenotypically directed treatment may improve treatment success. 3

α-blockers have moderate treatment effect regarding total pain, voiding, and QoL scores in PPPS. 1a

Antimicrobial therapy has a moderate effect on total pain, voiding, and QoL scores in PPPS. 1a

Non-steriodal anti-inflammatory drugs have moderate overall treatment effects on PPPS. 1a

Phytotherapy has some beneficial effect on pain and overall favourable treatment response in PPPS. 1a

Pentosane polysulphate improves global assessment and QoL score in PPPS. 1b

There are insufficient data on the effectiveness of muscle relaxants in PPPS. 2b

Pregabalin is not effective for the treatment of PPPS. 1b

Botulinum toxin type A injection into the pelvic floor (or prostate) may have a modest effect in PPPS. 2b

Acupuncture is superior to sham acupuncture in improving symptoms and QoL. 1a

Posterior tibial nerve stimulation is probably effective for the treatment of PPPS. 1b

Extracorporeal shock wave therapy is probably effective over the short term. 1b
There are insufficient data supporting the use of other surgical treatments, such as transurethral incision of 
the bladder neck, transurethral resection of the prostate, or radical prostatectomy in patients with PPPS.

3

Cognitive behavioural therapy designed for PPPS may improve pain and QoL. 3

Management of primary prostate pain syndrome ( 2022 EUA GUIDELINE )

https://uroweb.org/guidelines/chronic-pelvic-pain/chapter/management



Recommendations Strength rating

Offer multimodal and phenotypically directed treatment options for Primary 
Prostate Pain Syndrome (PPPS).

Weak

Use antimicrobial therapy (quinolones or tetracyclines) over a minimum of six 
weeks in treatment-naïve patients with a duration of PPPS less than one year.

Strong

Use α-blockers for patients with a duration of PPPS less than one year. Strong

Offer high-dose oral pentosane polysulphate in PPPS. Weak

Offer acupuncture in PPPS. Strong

Offer non-steroidal anti-inflammatory drugs (NSAIDs) in PPPS, but long-term 
side-effects have to be considered.

Weak

https://uroweb.org/guidelines/chronic-pelvic-pain/chapter/management

( 2022 EUA GUIDELINE )



2022 TUA GUIDELINE







安昱診所觀點及經驗

• 我們的檢查: URINE STRIP EXAM, MICROSCOPIC URINALYSIS, 
ECHOGRAM, STD EXAM

• REPEAT RECURRENT UTI AND REFRACTORY TO LONG-TERM ORAL 
ANTIBIOTICS: 強烈懷疑 CPPS 

• 女患者也會有 CPPS

• 第一線用藥 ALPHA-1 BLOCKER + MUSCLE RELAXATE + NSAID + 
DEANXIT

• 藥效不滿意或無法停藥者: ESWT

• INFLAMMATORY CPPS 使用 ESWT 也效果不錯



TAKE HOME MESSAGES 

• CP/CPPS是長期擾人的疾病

•先排除特殊疾病造成之骨盆腔疼痛

•藥物治療應為第一線治療之選擇

•體外震波是頑固CP/CPPS之治療利器



謝謝指教!!
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