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     Physiology of ANS 
Otto Loewi  Frog Vagus Nerve (1921) 
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What is Overactive Bladder ? 

2002 ICS Terminology 

Urgency, with or 
without urge 
incontience, usually 
with frequency and 
nocturia, in the 
absence of pathologic 
or metabolic factors 
that would explain 
these symptoms 

ICS=International Continence Society  
Abrams P et al. Neuroyrol urodyn,2002,21,167-178 



Frequent urination (> 8x per day)小便頻密 (每天八次以上) 

 

Night-time urination (> 2x per night)夜尿 (每晚兩次以上) 

 

Sudden need to urinate.特發性尿意 

 

Difficulty keeping it in.忍尿困難 

 

May have “accidents” when laughing, coughing or 

sneezing.會因大笑、咳嗽、打噴嚏而漏尿 

Incontinence:  A lot  A little  尿失禁:   大量  少量 

膀胱過動症自我檢查表 
Self Screening for the Overactive Bladder  



         Singificantly lower Quality of life 
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US Cancer 
2000 

US OAB 
2000 

1billion/Year 

US 12 billion/year 
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US osterporosis 
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4 million /year 

 Hu T-W,Wanger TH, Bentkover JD et al. Estimated economic costs of overactive   bladder in the United States . Urology 

2003; to the estimated costs of osteoporosis and gyneacological 61:1123-1128 

           Increases depression  

                   Poor quality of sleep compared with matched controls 
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Discussion Future Work 

Uroflowmetry (UFM） 

•Cystometry 

•Urethral pressure 

Profilometry   (UPP） 

•Leak point pressure 

•Electromyography (EMG） 
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Urinary Diary 
项
目
背
景 1.In the 1st column mark an (x)every 

time you urinate into the toilet. 
2.In the 2nd column, mark an (x) 
every time you accidentally leaked 
urine. 
3.If an accident occurred, indicate 
the reason or circumstances 
surrounding the accident, for 
example, “coughed, bent over, 
sudden urge.” 
4.Under “Fluid Intake” describe the 
type (coffee, tea, juice, etc.) 
 and amount (a cup, 1 quart, etc). 
5.Circle the time when you went to 
bed and when you got up in the 
morning. 
 6.Record number and type of pads 
used. 
7.Under Notes write any additional 
information you would like to include.   
For example, type and dose of 
medication you may be on for your 
urinary incontinence. 

 

 



OAB-q(2002) 4/25 1 

2 

Patient Perception of Bladder 
Condition(PPBC) (2006) 

3 

OABSS in Taiwan Chinese (2008) 

4 

5 

OAB Symptom Score(OABSS) 
Y,Homma(2006) (7) 

目 

录 

OAB Symptom Score(OABSS) JG 
Blaivas(2006) 

Evaluation of OAB and the Use of Questionaire  
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The OAB group consisted of 33 OAB adult women 30–60 years,  

criteria (2003 International Incontinence Society ), OABSS score >8.  

All patients :urination detailed the time and volume  

Medical history questionnaire  

(1)medications that can disrupt the ANS function, (e.g. urinary 

incontinence medications, beta-receptor-specific drugs, or antidepressants),  

(2)pathological conditions that may disrupt the ANS (e.g. coronary heart 

disease, neurological disease, diabetes and pelvic surgery, including 

hysterectomy).  

OAB group :physical examination, ECG, urinalysis, uroflowmetry, and a 

pelvic ultrasound.  

. 
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A non-invasive, uninterrupted procedure for recording spontaneous 

voiding (reflecting ANS control) was used.  

500 to 1000cc water was orally consumed by each subject (both control 

and test groups). When patients expressed a need to urinate, they were 

requested to hold their urine for at least 3min, and later, to urinate in a 

standard urocytometry chair.  

Continuous ECG recording was made while the patient was holding her 

urine, to 5 minutes immediately before voiding, during voiding, and then 

for 5 minutes post-voiding. 1000Hz ECG (P-QRS-T) wave pattern 

measurements were taken during urination.  

The amount of urine voided and flow rate was recorded 

After voiding, a bladder scan was performed on each patient to 

determine the residual urine volume. 
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ECG data was converted into HRV data (Matlab) 

 

Data was expressed as a mean± standard deviation(SD).  

 

The Mann-Whitney U test , Wilcoxon test , and Z tests were used to 

compare electrophysiological data values, between OAB and 

control subjects. (SPSS Inc, Chicago, Ill) software 

 

The relationship between various parameters was assessed using 

the Pearson correlation or Spearman rank correlation .  

P values lower than 0.05 were considered significant. 
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(MatlaThe Matlab software program was used to calculate  

Power spectrum density(PSD)  

Multiscale entropy graphs  

3D-spectrograms.  

Each of these resulting data sets represents a different 

mathematical approach to quantify and display HRV data, and 

therefore ANS activity.  

Each provides a specific fingerprint that distinguishes HRV between 

normal and OAB patients.  

The neuron signal normalization entropy graphs were explained 

using the Hilbert Hwang Transform (HHT) equations: 
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 Micturition 3D-Spectrogram Normal VS OAB 

 

結
果 

  Result Method 

 
 

Material Introduction Discussion 



Reviewer : GENERAL COMMENTS 

This is an excellent and  highly original paper, 

with a valid and proven test. 

The problem is that very few clinicians can 

understand it as is. 
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Normal Micturition  3D-Spectrogram 
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Micturition   MSE  Normal VS OAB 
結
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Power Spectrum Density 



Boltzaman 



    Electrical  Stimulation 



de Broglie Hypothesis 
Lightwave===?Photon 
MatterWave?<===Particle 
(1)                   
 
( h:Plank’s Const  
    ν:Frequency) 

(2) 
 
(3) 
 
  (h:Plank’s constant  
    =6.626x10-34Js) 
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de Broglie, Recherches sur la théorie des quanta (Researches on the quantum 

theory), Thesis (Paris), 1924; L. de Broglie, Ann. Phys. (Paris)  



de Broglie Equation 
 
 
Schrödinger Equation   (波動力學) 
 
 
Heisenberg uncertainty principle 
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  Quantum Theory 



Heisenberg uncertain Principle2 

 

 

 

                    (∵            ) 

 

•                 

 

 

 

( )( )q l l

h
CT

mv
  

l

l

C
T


 ( )q l l

h
CT

p
  

l
lT

C




( ) ( )l
q lP h T

C


  ( )( )

q l

l

P h
T C

 


q

l

v
T


  l

lT
C




lP vT h 
P mv

l

Pm v
T h

m




P m v  

l

P P
T h

m


 P mv 21

2
E mv

2 21

2

m v
E

m


2

2

P
E

m


E t h  

2

2

P P
E

m


 

P P
E

m


  lT T 

f t h   Tower Chen et al The Heisenber Uncertainty Relation Derived By Multiplying Matter 

Wavelength And LightI Wavelength Concepts of Physics Vol. III (2006) 

        indeterminacy relation 


