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Intravesical Electrical Stimulation in Spina Bifida

Seung Ruyl Lee, Jun Hwan Kim, Sang Won Han

From the Department of Urology, Urological Science Institute, Yonsei University
College of Medicine, Seoul, Korea

Purpose: Intravesical electrical stimulation (IVES) has been performed for various
purposes in children with voiding difficulty due to neurogenic or non-neurogenic causes.
The effect of IVES in children with spina bifida, however, remains controversial. The
aim of this study is to investigate the effect of IVES according to the type of neurogenic
bladder in children with spina bifida.

Materials and Methods: Among the 74 patients who received IVES at Severance
Hospital between May, 1999 and October, 2001, 40 children with available comparative
urodynamic data before and after treatment were retrospectively analyzed. According
to pre-IVES urodynamic study, children were divided into 4 groups: areflexic-compliant
(Group 1), areflexic-poorly compliant (Group ), hyperreflexic-compliant (Group 1ll) and
hyperreflexic-poorly compliant (Group V). We investigated the changes in uninhibited
bladder contraction, bladder filling sense, defecation sense, urinary incontinence and
fecal incontinence. In the 33 children under the age of 9 years, changes of age-
adjusted bladder capacity were compared by the formula of Palmer et al.
Results: The age-adjusted bladder capacity was significantly increased from 1.0016+
0.3811 to 1.1982+0.3945 (p=0.0002), 1.0107+0.4484 to 1.0522+0.4479 (p=0.1595),
1.0371£0.2979 to 1.2410+0.4490 (p=0.1669), and 0.8366+0.1401 to 0.9449+
0.1129 (p= 0.0162) in groups | to IV, respectively. Self-voiding was increased from
18.8% to 50.0% only in Group I. Uninhibited bladder contraction was decreased from
100% to 40.0%, and from 100% to 25.0% in Groups Ill and IV, respectively. There
were improvements in bladder filling sense, defecation sense, urinary incontinence and
fecal incontinence in all groups.

Conclusions: Age-adjusted bladder capacity was significantly increased after IVES in
children with spina bifida. There was a significant increase in self-voiding ability only
in the areflexic-compliant group, suggesting that IVES can be particularly more effective
in this specific group of spina bifida children. (Korean J Urol 2003;44:1208-1213)

Key Words: Neurogenic bladder, Spina bifida, Electrical stimulation

Wi ol Aol

CHEH | w7 | 2fst3] K|
M| 44H M 125 2003

IM|CHE

o|mjcHat bl | nfstma)
APCRIETEE SN

o
o>
n
oN
HA
rok
ok
0z
ro

&Rt 20034 63 232
RYEHAR} : 20034 9 22

WAIKKE SHAMR

MEZASR] H| 7|3t

MEA| MUIET AIES 134

@120-752

TEL: 02-361-5801

FAX: 02-312-2538

E-mail: swhan@yumc.
yonsei.ac.kr

A= FAE Ag58k7] A W3 W

M £ 7|22 2] & (intravesical electrical stimulation; IVES)—é 19594

Katona’7} & A28t it} X g0 thak Axte 493 o

aof A7 Wgel 7 T3 49l Agke Hpgn F-2o)o] A 19753 & 4209 ] A3 A HhE %X}% o

F (meningomyelocele; MMC) 2} 2| %2 4=4= 115 (lipomenin- Aoz ok 71%9 A7t & AA SEE zhEa AAE )

gomyelocele; LMMC) 59] o] #FZo|t}! o|RH 20 2 8 2= oluby Wi ul 9kl o]y e A=A B

ARG HEA7Z B ol 2 F42 Qg A &4 1982L41Jr 19903 Madersbacher 5*°#} 19883 Kaplan 5%

TOE Wgo] v g S FASIHA HAg & AAE AAXE A BuEAT o] s Ae A7AEAG B3

ste H #AlE s, a4T e HAES doA AL ol Al Slof v F7]AQ A5 WHORE QAAHIE
3143 FHE FEd + AU A=

1208



a8y o]F oy AFAEC gte] AFAA wF $
ofell A W3g Ul M7|A=9] aRE At o}‘i‘iﬂur
A AY HE2eE 22 AAE £3 v g
o tiaked 199613 Cheng 5'°] 107] ML el th71 A3
ATE Tt AAJNA WF A} 33570 dlste] W 14%
A7NA=S A A7 oF 53%9] At oA A=
o #ag-820] 20% °1’d F7HFA L™ 90% 2] EAt 9101
g ishe] ZHAskA Y 40emH0 ©]8he] Qb g H 9ol A
4 A Bustga, 1996 Primus 5%
4878 9] Wi EFFo] YIAY okstE A g Shotd
ANATE A3t A 39%2] Fholof A
W= o] 7hEstAl Hdom 75%] UM WFST
A7hs =2 4 dvkal Bastth 2y 1 o] Fel| = v
F o AT A8 B dajE =T 0] glojgke
o A7|AEH g P & EAE BE 2971 o &
HEts AZEE =go] AUAA Bo] Eve el 8 A
2 Abghol At
ilE F o]l :Ha e *JHL% A= =To| Hol A
=g A

A2
5 AU wRE £ 20 Dol B4R B0}

X W W A7IASARES M@t 2 &E Hrkst

A Slol= Ao AgZ=o
ARAE #5713 2ol a
A B Y ANAFAEE B F T4
A}i Az A, %91 5] ﬂﬂ 7}%7‘;} 4073 9] Sol5 o

pE zwmlz] = W07 uolh

R HFZ ol td AN A, AA
A, el dAl 2 2 E S aAE Adsdt.
F%AAANE FASL oA 24 EAL 3

szl A A 9] —Eroq—a— X%s}w. 5
o 7

b
S
-

o
My o o AL o oy

;Rw
R
ok f
ol ¥o 2 B 2
o Tl & 12
do ol > e o fo

5
o GE A1E Peae 79,946}
=y

rir
jas}
1)
o
=
@

l —
o
2
2
e
poty
A
m
o
o

o8

oo ofo
)

o

s

2
ok
r._l‘
0
o
D
5
(o)
o
o,
ro
on
o
Ll
2
H ©
o=

o
o

0/&3 2| : o|2& % slooj A R L} M7|X=EXE2 1209
7} 20ml/cmH,0X.t} 22 749, SemH,0:.t} 2+ 7
B3] fEE7E 20mljemH0R T & HHE &&

st Th AAF 7Ur°ﬂ E}EW 407 9 ﬂO}-‘é—% FHbAL

IL), -E% “Vi

oy oop o ~

= 2 Hr o Ho My
4 o]o

94 HE%‘O] ZJO]E}E Z7lsk= A
ston, oleld we) £58
j%"ﬂ Z%7) 50ml Plvloe. 2 Y=
o 28 3o Arhes o3 whatEukzhzto)
A L7eA o, g3 v 3
HlAL ST EF 2 AL A g
29 W3} 9A) vuwdPch X8 Fo v3G
REAE 2ohir] §l3ho] Pamer 5
solo P FF LS L= 2 (4P

2 = X
Ltl‘ﬁ

0

DI
ol
ﬂll

OIN ﬁ‘&

4>« sL 5

Lgrlrﬁfmu
=
rE

°

=)

A=

A7
]_
2

3} o] 3
Zq(ml)=L}o](years)xz4 5+62)S o]83te] Blwst Tk W33
|39 S7H7F A5 95 AJNA, Z& FotE A
o3t ARNAE 37| Hate] WFEAS A% B}
H skt A8 RS A5 A, F9 2955 AAlA
Ao W24 d& F, o] 5 Palmer 5] A3 o]
23 ool Wit WBEAS Fote TAHLE 47 U
of Al o] T2 94 o]te] vl ]3]
ujZoll 4078 o] o} Fof| A 94 o]3le] 331 of s} W
&2 9 W3lE vlwstAh

W3 Ul A7 A= Fole] W 14]01] electrocatheter
(cathode)E Yot B34S A3 ¥ s}EH 1 H
£ & o2 electroplate (anode) = 213}9&‘4 a3, 7154
WREA] 12 A A2 BdAITFE AL MS
310 Electrostimulator (Vitacon, Tondheim, Norway)E 0|83}
o 22Hz-9] frequency, 0.2msec square pulse 2 $ol7} FE&
77] AA7A ] G=HF intensity (40mA ©] &Pl <] 3
WF W A7IAFE 1K 5 Aldsk AT B 594
AT HFH 2% el FE A e 29FT
AAL A A g W A7IAFAE EF FEHEAA &
2HAY A F& A5E AT IAE Zad we 7
o34t

Avto] EAZ *2]= Cochran-Mantel-Haenszel Statistics
9} Student’s t-test (2-sample paired)E ©]-83} I p-value <
0.055 SATACRE Fostttal AA A

o]

m

Z ot

295 AE A3 A 40 9] FolE Fol A Fuk
AbEg-ol 16 (40.0%), F-HALA =2-o] 119 (27.5%), o+
AbE-So] 59 (12.5%), ZHHFAFAG-3-70] 8% (20.0%) ©]

2



1210 CHEH w7 | 2tetS|X| « A 44 A A 125 2003

AT} (Table 1). & 3o z7lule] Ao ol T
HEARES-oll 9lol A 18.8%°l1A4 50.0%= 1 W=7} F7fst
Foit g FAE ZolE ENA 943kt (Table 2).
wago) HAAY £5E FuAleS Ty FRAAES T
S A3 FEAREE

Havt BF

M= 247 18.8%2 9.0% = =715

T3 FARA BT M= 60.0%F 75.0% 9
= ol BAH R {ogh AfolE UEFATH (p=0.0029)
(Table 2). ®3% W to] 30cmH,0 ©]Jo2 =&
WAL A - 3 LA ESToll A A5 Fof 247} 182%
FATHCRZ o3t
iPO]% VFER T (p <0.0001) (Table 2). ¥33F w725 <l
& F e BFe FiAkeS Tl = 68.8%14 87.5%
2 37t o] FAA SR frogt AfolE YERA L
FHAMA STl A 455% 04 90.9% =, HHANES
A= 60.0%1A 80.0%, HRIALA TS TAA= 75.0%9
A 100% 2 F71ete Aol FE AT (Table 2). HYE =
2 7 e A AAME FHAA ST E 81.8%
AN 90.9%E S7tE o] FAH R Fo% Aol & vE
W3l (p=0.0339), F-ERAES A AE 75.0%90 4] 93.8% 2

S} 12.5%9] #arF FEEHIAL o=

Table 1. Characteristics of 40 spina bifida children

O -
R

L (p=0.0299),

NAE 75.0%A A 87.5%=
Aol oAM= HHAES T A=
Al ESFA e 75.0%0 A

(Table 2).
205 Holx] oo} ¥
500% 2, FRIAIA ST A=

shgom EARAOE fold Folg

p=0.0291), Fjr‘ﬂ“} 1—’&%% A=

Hl 1:7]_ A

iy

FAgHOT §

T
g %

pud

TAXE 60.0%A4 80.0%%, FerALA ST
B5 Z718ke Aol AU

63.6%N X 455%=2 A&

YERA AL (p=0.0253,
87.5%1 4 500%% 1

o] FAE AT (Table 2). HAFTY H$-

N 75.0%0 4 438%= 7 5\_301
Z}ol &

H 2.7 (p=0.0486), F-RFAF

A& AE 455%004 13.1%=2

100% 11 4] 60.0% =
2 A

Wg8A Y] Wte
o, o] &2 407 9] Fols

2, FAAE
dh= Zlo] #EH AT (Table 2).

Al olate] FolSell A Hawatgl o
3L, a5
FRARA LS o] 97

oA BT

A FEAE STl 147 (37.5%),

(22.5%), IHALE
(17.5%)°] AT}, =

o} %)

o] 39 (7.5%),

A, ol

, IHEALE ST A=
?ELOH/H—‘E 63.5%°1 4 37.5%

SPALA 8- 0) 7
014 A% BT W

P 842 FHAeS-Toll A 1.0016+0.381191 4 1.1982

Bladder type No. of children (%) Age (years) Sex (M:F) No. of treatment
Areflexic-compliant 16 (40.0) 4.7+3.0 5:11 22.8%13.7
Areflexic-poorly compliant 11 (27.5) 6.2+4.1 4:7 20.9+10.0
Hyperreflexic-compliant 5(12.5) 7.616.8 32 15.0£5.0
Hyperreflexic-poorly compliant 8(20.0) 5.9+2.5 4:4 20.0+10.9

Total 40 8.4+4.0 16:24 20.7£11.3
Table 2. Changes of 40 spina bifida children after IVES
Changes in frequency (%) Areﬂe.mc Areflexw’ Hyperreﬂemc Hyperreﬂex%c
compliant poorly compliant compliant poorly compliant
Pre-IVES/Post-IVES Pre Post Pre Post Pre Post Pre Post
Self-voiding 18.8 50.0* 18.2 18.2 40.0 40.0 25.0 25.0
Detrusor-activity 0 18.8* 0 9.0* 100 40.0* 100 25.0%
Bladder pressure >30cmH,O 0 18.8* 100 81.8* 0 20.0* 100 87.5*%
Bladder filling sense 68.8 87.5% 45.5 90.9 60.0 80.0 75.0 100
Defecation sense 75.0 93.8 81.8 90.9* 60.0 80.0 75.0 87.5
Urinary incontinence 95.0 50.0* 63.6 45.5% 100 100 87.5 50.0
Fecal incontinence 75.0 43.8* 45.4 18.2 100 60.0 63.5 37.5

Cochran-Mantel-Haenszel Statistics, *: p<

0.05
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Fig. 1. Changes of 33 spina bifida children in age-adjusted bladder
capacity. The age-adjusted bladder capacity is significantly in-
creased from 1.0016+0.3811 to 1.1982+0.3945 (p=0.0002), 1.0107+
0.4484 to 1.0522+0.4479 (p=0.1595), 1.0371£0.2979 to 1.2410+
0.4490 (p=0.1669), 0.8366+0.1401 to 0.9449+0.1129 (p=0.0162)
in group I to IV respectively.
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