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The application of PES

in neur ogenic bl adder deriving
from SCI
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The introducti%q of neurogenic bladder deriving from SCI



® Neurogenic bladder:

Refers to the dysfunction of the urinary
CONCEPT bladder secondary to diseases of the

nervous system that result in problems

with urine storage, micturition, or both

[1]Manack, A. Epidemiology and healthcare utilization of neurogenic bladder patients in a US claims database[J].
Neurourol Urodyn, 2011, 30: 395-401



Nephropathy and renal failure

i Patient’s health and life
expectancy

Psychological stress ®

° Affects social lives
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[2]Warren, G, Hill. Control of Urinary Drainage and Voiding[J]. Clin J Am Soc Nephrol, 2015, 10(3): 480-492



EFFERENT NERVE
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Parasympathetic
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AFFERENT NERVE

e A-fibers : small with myelin
C-fibers : big without myelin
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»Bladder contracts and internal pressure rises:
OBladder base —— T11-L2

»Connect spinal cord with PAG, PMC , and
cerebrum, coordinate bladder urinary storage,
micturition, and produce micturition desire

mictuntion |
center %




MECHANISM of NB ol X
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[4]Lai-Fung, Li. Sacral Nerve S\g’mulation for Neurogenic Bladder[JPWORLD NEU%OSURGERY , 2016, 2: 108
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MECHANISM of NB ol X
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Application of PES@in neurogenit bladder deriving from SCI



Why we choose the electrical stimulus ?

e Manipulation : Low security of micturition

» Anticholinergic drug : Serious side effect “"'e
jecti i = A
* |njection of kreotoxin A to detrusor i

e Surgery . Severe complications

CIEFR, 28, 2%, SiERhEZEWKRAESESInKRESEREREI]. FE (TM.Kessler 2012) ®
EESIEICSsCE, 2013, 19(4): 301-317



Electrical Stimulus patterns

K’ﬁ TENS : Effects are limited

stimulation : invasive, pain,

Y/ _
?‘ S
: __‘_._,_H.‘ N
[ o= : translocation of implanted

)J electrode

SNM or Sacral nerve

PES
(T.M.Kessler 2012)

[6]FFRIF S, F3ERN, E@%% ?ﬂﬁ}i’tﬁﬁlﬁﬂIIéf&i@éﬁﬁ%?ﬁ{ﬁ)éﬁééﬁgﬂ%ﬁﬁﬂlﬂE’\JJ\EﬁH[J]. hieBEF S5EELYE, 2013, 30
@ (4): 267-268
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IANVAS Theory of PES

Normal Bladder Overactive Bladder

. ReStraI n detrusor Detrusr:r_r muscle Detrusr:_rr muscle
contracting when contracting before
bladder is full bladder is full
BE|evate urethral closure = -
pressure
N I N S
NS 7 Urine & 4

[71#p=ete, FER. ZRAEERIAA T T SRERhEE HERMEBEHAIMER]. ) ]
FEREEZAE, 2013, 24(8): 715-726 R A



Central nervous
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and spinal cord)

spinal cord —

—
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to bladder and
sphinciar

Bladder

B Restrain detrusor

Pudendal nerve afferent fibers—

Sacral detrusor nucleus—Pelvic nerve
o
—Suppress detrusor contraction

Neurotransmitter : Gly, GABA, ENK

Hectrical Stimulus restrain vesical reflex

[81FRE KA EISHERAIBRER S FE R BT B _E SRERIA AR IR TN RERSRSHYS,
M [J]. PEMERIMEIZE, 2012, 35(9): 678-695



0 L
B Clevate urethral closure pressure

|. Act on muscles directly

lI. Act on neural circuit

[71%73Ete, . ZRIFEREBT o SlERhBEMERIEEMIINE]. FEREESF T, 2013, 24(8): 715-726



I. Muscles

» Cellular level :
 Nucleic acid and protein 1
e Ca?/Pi3*_  Ca?'Mg?* & cAMP 1

* Content of organelles & activity 1

Contraction and Urinary continence function 1

[8]FREE K. ANEISHERAIPRER L FE R BT B _E S BRI A RIS IRERERSRIRR[I]. RERERIMERT,
2012,/35(9): 678-695 ‘
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I. Muscles
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[9]Cedric, K. K,Nonantimuscarinic treatment for oveéslctwe bladder:a syatematlc review[J]. Amerlcan Journal of

Obstetrics and Gynecology, 2016, (6): 34-57
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IT. Neural Circuit
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1 Signals in the parasympathetic g
O ra ‘ a r system originate at spinal cord
levels S2-S4, traveling to the bladder

Bladder neck&™P
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3 In the sympathetic nervous system,
signals exit at spinal cord levels T1
through L2 and travel to the bladder

via the hypogastric nerve, where
'3 noradrenaline is released. Noradrenaline
t: binds to the beta receptors, causing
k}. a chain reaction that ultimately causes
relaxation of the bladder.
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L]
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X I I I l a l I re ra trigger a chain of events that leads
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pudendal nerve.

_ = =k ———
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to perineal

Reduce bladder contraction ability T

[10]Krzysztof Radziszewski, outcomes of eIect@:al stimulation of {ge neurogenic bladder: Results of a 2 year follow-up study[J],
Neuroreha@ation, 2013,(36): 867-873
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[10]Krzysztc

NeuroRehabilitation 32 (2013) 8367-873 867
DOIL:103233/NRE-130911
10S Press

Outcomes of electrical stimulation of the
neurogenic bladder: Results of a two-year
follow-up study

Krzysztof Radziszewski*
Department of Clinical Fundamentals of Physiotherapy, Collegium Medicum in Bydgoszcz, Nicolaus Copernicus
University, Warsaw, Poland

Abstract.

INTRODUCTION: The complications of neurogenic dysfunction of the urinary bladder still constitute an important cause of

death among spinal cord injury patients.

AIM OF STUDY: The aim of this study was 1o assess transcutaneous electrical stimulation of the urinary bladder as a treatment

for micturition disorders in patients after spinal cord injury (SCI) over 2 years of follow-up.

MATERIAL AND METHODS: The study involved 28 patients (22 men and 6 women) with neurogenic bladder dysfunction

following a spinal cord injury. The patients were 16 to 68 years old and 2 to 26 months since their spinal cord injury. The therapeutic  )||ow-U p stu dy[J] ’
ramme involved 30 sessions of electrical stimulation of the urinary bladder, five sessions per week. The outcomes of electrical

Ne rorehabllllul.lull’ LU.I-\.I’ IV ). UV T VIV A
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o Contraindication

m1.Cardiac pacemaker
B2 .Pregnancy

m3.Haemorrhoid(bleeding)

H4.Inflammation of vagina



- Precautions

H1.Epilepsy
B2 .Armamentarium in body
M3.Heart disease

H4.Haemorrhoid

B5.Abnormal reflection of autonomic nerve

H6.Inflammation, metabolic syndrome



Operations

Key parameter

Power off ratio 4s/4s
Amplitude rise/down 1s/1s
Stimulus frequency 20HZ AMIN , 2HZ 10MIN,10HZ 20MIN
Stimulus intensity Till the patients’ tolerance degree

» Stimulus Intensity
» Stimulus Frequency

[11]5E2, f#RX. %FEEHR%%U?%&H%%:F#E%}‘é‘ﬁéﬁ@ﬁﬁfébﬁ%ﬁ—ﬁ%ﬁE’ﬂﬁ?&i)"dé’?‘\[J]. IRAREEZT#2, 2011, 18(4): 544-545



» Stimulus Intensity

A. Patients with no sensory disturbance :
e Adjust current from small to large slowly
« Till the patients’ tolerance degree

B. Patients with sensory disturbance :

« Put the electrode to the opisthenar
e Adjust current gradually

e Put the electrode to the treated

[12]Scaldazza. Percutaneous tibial nepve stimulation versig electrical stimulation with pelvic floor muscle training
for.overactive bladder syndrome in women: results of a randomized controlled study[J]./Int Braz J Urol, 2016, 2: 199-211




» Stimulus Frequency

Automatic parameter settings
20Hz~4min , 3Hz~10min , 10Hz~20mIn

Special treatment .

e Restrain detrusor
* |Improve the function of micturition

[11}2E2, BHRX. ZRIFERIEERS RSy SfERAERAEBERIT M), IeREZIIE 2011, 18(4): 544-545
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The Combination Th.erapy.with PES
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Combinative Therapy

Interference current

O
Biofeedback

FRiEME A & e

[13]Herderschee R, Hay-Smith EC, Herbison GP,Roovers JP, Heineman MJ. Feedback or biofeedback to augment pelvic floor muscle
training for urinary incontinence in en: shortened version of a Cochrane systematic review. Neurourol Urodyn 2013;32:325-9
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