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The Effect of Conservative Treatment in Spinal Cord Injured Patients for the Vesicoureteral Reflux

Ji Cheol Shin, M.D., Chang-il Park, M.D., Hasuk Bae, M.D., Byung Ho Lee, M.D., Jung Eun Kim, M.D. and Dong Wook Rha, M.D.

Department of Rehabilitation Medicine and Research Institute of Rehabilitation Medicine, Yonsei University College of Medicine

Objective: To evaluate the effectiveness of conservative
treatment for the vesicoureteral reflux (VUR) in spinal cord
injured patients.

Method: Twelve spinal cord injured patients were diag-
nosed as VUR which was graded as the International Clas-
sification System by voiding cystourethrography (VCUG).
They received conservative treatment including clean inter-
mittent catheterization, administration of anticholinergics
and intravesical oxybutynin instillation therapy. Pre-treat-
ment urodynamic studies and VCUG were compared with
follow-up studies after conservative treatment. The results
of follow-up VCUG were graded as controlled or remained
group.

Results: After conservative treatment, VUR was controlled
in 8 patients (67.0%) and remained in 4 patients (33.0%).

On urodynamic studies after conservative treatment, mean
maximal bladder capacity increased from 225.0 to 370.6 ml
(p<0.05), mean bladder compliance increased from 12.1 to
31.5 ml/cmH;O (p <0.05), mean maximal detrusor pressure
decreased from 63.8 to 21.8 cmH,O (p<0.05) in controlled
group. But in remained group, there was no significant dif-
ference between pre & post-treatment. There was singnifi-
cant difference in change ratio of maximal detrusor pressure
between two groups (p<0.05).

Conclusion: This study showed 67.0% controlled rate of
VUR by VCUG with improved urodynamic parameters after
conservative treatment. We conclude that VUR can be effec-
tively managed by the conservative method in spinal cord
injured patients. (J Korean Acad Rehab Med 2002; 26:
299-305)
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21 th.>*Y Noronha-Blob 5°Y#} Halaska 572 & & S
o] 9= FEQl oxybutyninZ} propiverine®] 734 =
Ho e 4gS @30 Hd BFEHS SIS
Z-go] gltka B stk Buyse 5% oxybutyning %

W g ZAY FEoE A3 HAH F2} 19981 2 F-H 2001 9€71A] 4 H &Y A5 E /W
[e}

YA Z

= fd
45 22 F dva BRustga, A 572 oxybutynin < Hg &4 3 T 8 83 gRV EEE 28-S oY
of W FYAE A% Hd 3 EAH £ Y 02 33t o5 4 F A v Y Y&
SHAl F7bst R Ao vl e fFroshA At A e o ARV BAHJL o] F HAaG 13 o]
24 &4 A4 A1 wgEe el hdsta a3l T2 BES APk He &4 o] H H=T|A 2
W o] sl ety 21351t Giannantoni 5V 7184 = o] AUY A9} dlac ekt As 59 F&£34 A
e OE vl Y s | 4 82 T, EE NP B ATt FATE 11| AL, Yol
3] W4 29 9R A NIEE ¥E 5 Qv B} © B 358M AT A5 £ F FH 717 B 23.870
R 18H Ty AA7A Iy E AT fstd 4l ol &4 F-9= AHA| vhH] gkx47} 84, 8hA] whH] g
TS BESE o /M A g BeHe s ¢ 247F av ol an, 3R] wiel B4 F 192 vle| A7 &4
A Qo vk S AR g2 oslo] WEe A £3x} AT &4 e A Ay &4 A= gy,
e Zok Az7F AEAAR 283 7] wjiel ofdl o B4 Ay &4 e 4ot i HE 18 &
g A FAAAY o8t BastQoh o] AH A =W 59, B vl 67, A4 B 1ot
T7HA AR g ol AR 87 ostE WA st SFEXEE T U AA] oxybutyning 49 oA, &5}
32 93RS gotd 7] fg =8 A& Ho] gtk 1 of=ggd 4849 A hytrineS 2ol A AT
g, g 87 9RFE Hole FA4 &4 Ao BEF stal Uitk 2eEar, 129 5 A3 W 8 F AF/E
AE T 93 83 977 245 e 298 133 dF = B 3 TH(Table 1)
NATE o]0 B AFME WF 27 IRl g BE 2) ol pare
2 A5 89 9 BEA A5 AW & G o 977} -

ZAE 73 Hol e TAllA A4 8F FH AAF A& o Bt REH A5 A A8 Fo 8F FH AA
5 vustaz st D ey B3 8T 2P NI &F SH AAL
Table 1. General Characteristics of Patients with VUR"

Patient Sex/age Level Injury duration  Reflux side Duration of Initial voiding In.itia%
(ASIA) (months) (grade) follow up (months) method medication
M/47 T11 (A) 3.8 Rt (D) 0.8 cic? Ditropan” 7.5 mg
2 M/26 C4 (B) 215 Rt (II) 1.2 Reflex” Ditropan” 5 mg
Cauda
3 M/37 40.5 Lt (IV) 6.3 Reflex” None
equina injury
4 M/59 T9 (B) 28.5 Lt (I) 12.0 Reflex” Hyt"ne6) 4 mg
5 M/58 C5 (D) 26.8 Rt (V) 34 cic? None
6 M/46 C6 (A) 522 Lt () 115 Reflex” None
7 M43 C7 (A) 247 Lt (I 4.0 Reflex” Ditropan” 10 mg
8 F/41 T11 (A) 5.9 Rt (1) 0.9 cic? Hytrine® 4 mg
9 M/10 TI0 (A) 96.0 Lt (1) 7.0 Reflex” None
10 M/25 C7 (A) 9.0 Rt (IID) 4.0 spc? None
11 M/18 C5 (B) 5.0 Rt (1) 1.1 cic? Ditropan” 7.5 mg
12 M/20 C4 (A) 8.7 Lt (I 1.3 cIc? None

1. VUR: Vesicoureteral reflux, 2. CIC: Clean intermittent catheterization, 3. Reflex: Percussion, Crede, Suprapubic tapping, 4. SPC:
Suprapubic catheterization, 5. Ditropan: Oxybutynin, 6. Hytrine: a-adrenergic blocker
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e Duet” 87 5H 2A7Dantee, Denmar® o183 A AR F ABE =A WP £9% A% WP 2 o
gom BEF 47 495Q0~30°0F 30 mymind] FY  F/h 2FE 234 ol Qe 2 79 WY A Aol 4
EZ o]F W4 ZF(double lumen catheter)S ©]&3fe] W 84 $on Hu Hled gEe vueYa, T3 T
F Wz FAsAT WUt 4L ol W =us i BEA X7 AFRE Yo} HuA 7 FolA] A E
g o, B ke Aol ANT A AN o] A% Al BHEH, 28, Ao e GHS Mas
g3te] 245Gk 497 Bl A PF §4, <85 Ak A P, 235, Ao w2 4o WY
2 Y = 4 58 SAHSAY HY vl ¢4Ee (AMBC%, Acompliance%, APdet-max%)< X8 59} 79
o) At Bete) Aol AMAL, £4EE Ao AR A9 FAZ Y GO 498 F T 28
85 9% ArbA vl ol 543 s Wt H] L5} Th(Table 4). &A1 #4& Y%= SPSS ver 10.0
A B g WSS T QY WaE el T BAZEAUL o8] 2 F 19 FAL M) 9
Fch 2440 FEre Ao) BFLAL 400 ml o] 14 Mann-Whimey U testS AFSSFQ, 7 o] A A%
2, 3 EE 15 mllemH,0 ©)3}, Ao v 4L 50 cm o] &3E Hrtetr] flehA Wilcoxon signed rank testE ©]
H0 o3t 2 stich vinA W a& 2dedAe &35t AL, p value 005 7S] A TATHL
W o G4F ATE BAIGL PP 2B 9RY BF 2 gvde Ao ISk

+ =4 £ 5 (International Classification System)l%ﬂ 2] 3
A SAAS T 9 88 R W § FAH0E 7z o
JUT e AR T AL A e D oiy BRse] s S
Eule BF 8 EayoR uola, e B
M AW 39 BASE T SR AAY 19 img]  RER A F PR 2 4R 24" P 8
7S = el dsiA Ausetdth 18, & F (67 0%)°1 A3 Fof A= T+ 47 (33.0%)°] ATHTable 1).
YA A A2 propiverine®] U oxybutynin®] 7 TFE oS A2} BE 329 27] 8/ FH AAME AREY HaAE F
AU &S 7R, A i e #Es) o Wg-82 0] 2127 ml, -E%FJ} 10.6 ml/cmH,0% 7+2-%
WA 5o A ZHF<4 20 mlo] oxybutynin chloride 5 mgS 248 BY3, Ho = 482 65.3 cemH,0Z 3718
el H B 84S vA] A2l A 9 20 mio] £} 25 BTH(Table 2). REA A5 & FHALS 2 F
o 2R AT AT F W 797 PHUel FASE Fe A ARSS BEAE A P8 0] 3670 mi,
o o3 e wEA Art gew FAVRL A F ESES} 256 mjemH,02 Z71E AL BT, Hj v
2}7 opapo] mrZo] x4 07 A8 L% tH(Table 1). B2 = e 400 cemH02 #HAE AAS Eﬁi‘:}(Table 2).

Table 2. Change in VUR" Grade and Urodynamic Parameters after Conservative Treatment
Reflux grade MBC (ml)z) Compliance (cmH,0) Pr det-max (cmHZO)S)
Patient
Before After Before After Before After Before After

1 II Controlled 148 505 14.7 46.0 66 12

2 11 Controlled 250 500 12.5 50.0 26 10

3 v Controlled 300 500 30.0 62.5 13 8

4 1 Controlled 164 150 11.0 18.7 64 26

5 \% Controlled 288 450 8.0 16.0 54 15

6 I Controlled 70 180 1.5 16.0 152 55

7 I Controlled 190 250 6.3 6.4 74 50

8 I Controlled 390 450 12.5 34.6 61 9

9 I I 42 55 2.75 4.2 98 111

10 I 1 190 380 9.0 17.3 120 95

11 1I I 500 504 155 28.0 20 17

12 I I 220 500 3.1 5.7 35 83

1. VUR: Vesicoureteral reflux, 2. MBC: Maximal bladder capacity, 3. Pr det-max: Maximal detrusor pressure
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Table 3. Comparison of Urodynamic Parameters between VUR" Controlled and VUR" Remained Group before and after Conservative

Treatment

(n=12)

VUR" controlled (n=8)

Conservative treatment

VUR" remained (n=4)

Before

After Before After

MBC (ml)? 225.00+101.66 370.63+155.34* 188.00+221.28 359.75+211.16
Compliance (ml/cmH,0) 12.06%8.38 31.45+19.75% 7.59+6.00 13.80+11.14
Pr det-max (cmH,0)” 63.75+41.41 21.75+17.35% 68.25+48.29 76.50+41.29

Values are meantstandard deviation.

1. VUR: Vesicoureteral reflux, 2. MBC: Maximal bladder capacity, 3. Pr det-max: Maximal detrusor pressure

*p<0.05 (by Wilcoxon signed rank test)

2 Y 28 9Tt ZHE 21t o 2t
SEN A2 M A0 YUSH, 235, A
29| bl

cmHzO, JJEH Hﬂh% <
T 7t BAgHo R

B
1

[
e

N8 AF QF Fo Al B3 28 977 289
TollM e Ho Wd 832 ¥ 2250 mlol A 370.6 mlZ,
£S5 Hi 12.1 mljemH091 4 31.5 mljemH,02 5] 5}

|

S7vetAar, Ho wi= §FE 2 Bt 63.8 cmH00 A
21.8 cmH,0& Trq 3l 723 ohp <0.05)(Table 3). 17

AF7F ol e welA e Hd B 832 H 1880
mlo] A4 359.8 mlZ, —’F%E% Bt 7.6 mljemH,00 A 13.8
ml/emH,0Z ] 8= ¢S H 68.3 cmH09 4 76.5
cmH,0Z WP oy & ]Q’@Ei F93 2ol = AT
HEA A5 & F FodX9 87 T8 AA AxES] Wl
Fe Ho WE8A9 W3l FHAMBC%)S dR77F 249
T3 Fo} A= FolM 27 81.5%, 64.8%2 F7HE B
, &85 9 W3l #H(Acompliance%)> AF7F 2HH

= iL W ZY7} 244.8%, 772% 9 715 Ak 1
Z 4389 W3} APdet-max %)L G F7)
z44d iLoﬂH% 63.7% 2 FATHOE Fo3 7t
HAoy ol de FoAME 286%2 712 H

iﬁl%
S

Table 4. Comparison of the Change Rate of Urodynamic Parame-
ters between VUR" Controlled and VUR" Remained
Group (n=12)

VUR” controlled VUR" remained

(n=8) (n=4)
AMBC%” 81.15+83.29 64.76+58.83
ACompliance%” 244.82+304.44 77.21+17.06
APr det-max%” -63.74+16.47* 28.64+73.85

Values are meantstandard deviation.

1. VUR: Vesicoureteral reflux, 2. AMBC%: {(Post treatment
MBC-pre treatment MBC)/pre treatment MBC}*100, 3. ACom-
pliance%: {(Post treatment compliance-pre treatment compliance)/
pretreatment compliance}*100, 4. APr det-max%: {(Post treat-
ment Pdet-max.-pre treatment Pdet- max.)/{pre treatment Pdet-
max. } x100

*p<0.05 (by Mann-Whitney test)

i 3,

A £ BN FAZ, B 28 9F, A9AGL
TPate 4r 829 date 3 Yte Y3y
AR} Fo g A F o]t Wi gL b 7hA A
33 deizl e AT 0~33% FEZ T B
QR A 4 o] B e dFY dde B
Bsht e Uk ok 9, Be £, BeA
&3 ey WH For IejA dn” 4 &4, A
PHaIQ) 9 o go] BAdthE Bavk ok ™ Gerridzen
T 140 Y W A 4 BAE tgow AN 2=
37k IAE Tl A Ao i ko] FrhE o U
1‘4—_1_ E_LO]-S&_TI McGu]Ie %‘22)—% Wgfieto] =49 o4
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A5 WYY R AR EO &
t}® Oxybutynin chloridet €48 32k o}¥(tertiary amine)
O ZA FEZAN & T2 A, A 9hs A8 3
=4 wpHAR o] low AR AHIAG Whagell A ul
=T S BY W o] JAGER {F&35HA AHEE
F 3

2 AN e 27 vl e R 7183 =] 51
@L7%)e1 A= o5 EFelA s i
wigl 7IEs E gl tisi A Aass
g FUAG AAY BT FAE A AY &FS STte
™, oxybutynin®] WJ FYS AldsAT. 1
7h 249 3% EFA A7 doll Hof 3
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Z 142 oxybutynin 7.5 mg, 172 hytrine 4.0 mg
I AR YA 18 FEASE shal YA

>~
ol

KN
=

o =

gokth 28, 4R7F ol e 2 B <
BRou Al wix g Bl ol F
oxybutynin 7.5 mgg& AFE3IA AR YA 17
55 st A &gt 3 49 2] 3zl A oxybutyning
ARSI ATl Bt g o {7 W s
ol BEFoA 3 A AAY &FE St 25 oA
oxybutynin®] 3 FUL APeAt. 1 AF IF/FIF =
AE 3% T 29olA AR A dad Ho g8, Aes
1

-
0 3845 $EEE BAL, 4771 ol de 19elA
T A8 A #3ew gAH 278 BT o589 27
oxybutynin A8 5~10 mgo 2 o w384, FHu
Mo Y, #8350 dFS 74 &L Ao=2 AA4dg
Giannantoni 59 7oA 7182 TS A3 F4
T W W ARV 2 2w A9 wpiiAE B
AFANME FEAEE A R, B3] 184 =ai
o g s g v gRE AU F jles ¢
T AR, Ad = GEH FEIH S Y A%
o FES FEAT Y i 57 FE AHAFH 13 v
Foll 712S F ul=ztE 58 TS A wgH ol
et AARl Augo] F o AR X5 ARt
Aes & F AUk

9 BV AR 22 $T I BHEAARE A L3S
2] b, a8 o] &5 1 ¥ (trabeculation), Ht) ik
dEol 7S o, wF o gR dig HEH X
7132 539 UF 2 IFdd dojM EAHA A8
Wl o2 ddEna gtk & AgelA 4R =
A9 89 F 49 UF 8 4R BR F A BFY

(International Classification System)” o]l 9Ja}4] 353 o]
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Q. aem GR 22 e gel 9R
of SlE oA 9] Huf v hel o] W8l TFH(APdet-max
%)= HEH A5 E EF8taL 238 F7HEUA ol
AF7F dob A 4% F 2H oA BEH
= teo] F7te Adoln

o] 2% T 18 JA7IZt F A AW T HAMS
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