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Bladder Management in Children with Spinal Cord Injuries

Chang Il Park, M.D., You Chul Kim, M,D,
Ji Cheol Shin, M.D. and Min Young Kim, M.D.

Department of Rehabiitation Medicine, Yonsei University College of Medicine _
Research Institute of Rehabilitation Medicine, Yonsei University College of Medicine

The importance of proper management of the neurogenic bladder has been well recog-
nized. However, there are few reports which have further studied the methods of bladder
management in children with spinal cord injuries.

The purpose of this study is to deseribe the types of voiding difficulty, to determine the
frequencies of urinary tract complications and infections, and to establish the clinical ef-
fectiveness of bladder training in children with spinal cord injuries during their hospital
stay.

Twenty six children with neurogenic bladder were trained with a timed voiding tech-
nique including stimulation, to achieve a balanced bladder.

As a result of this training, 24 of the children(92.3%) attained a balanced bladder. All 20
subjects with upper motor neuron signs revealed the hyperreflexic type of neurogenic
bladder, and 4 among 6 subjects with lower motor neuron signs revealed the areflexic
type. There were two cases of vesicoureteral reflux, and no subject showed abnormality‘ in
the intravenous pyelogram. Bacteriuria was documented in 20 subjects, atthough 17 cases
were asymptomatic. _

In conclusion, we propose to manage these patients with a conservative method using
Cred¢ and percussion, because it is relatively safe and useful method.
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Table 1. Age and Gender Distribution

Agelyears) Male Female Total
1~ 5 5 3 8
6~10 4 8 12

1L~15 2 4 6
Total 11 15 26

Table 2. Frankel Classification According to Injury

Level
Level of No. of cases
injury A B C D Total
Cervical 0 3 0 0 3
Thoracic 12 5 3 1 21
Lumbar 1 0 1 0 - 9
Total 13 8 4 1 26
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Table 3. Bladder Tonus According to Reflex Type
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No. of cases
Reflex Tahle &. Bladder Type According to Motor Neuron
type Low Normal - High Total{%) Lesion
Areflexic L2 1 4(5.4) Motor newron No. of cases
Normoreflexic 0 0 0 0( 0.0} lesion Areflexic Hyperreflexic Total(%)
Hyperreflexic 2z 5 15 22(84.6) "
UMN! 0 20 20(76.9)
LMN- 4 2 6(23.1)

Table 4, Bladder Capacity and PVR at Admission

Type Capacity(%) PVR
Areflexic 93.9+3.7 39.0+19.9
Hperreflexic 61.3+6.0 55.0 +26.4

Mean 66.3£5.6 5251258

Capacity; values are given as percentage of mea-
sured capacity/ideal capacity

PVR; values are given as percentage of PYR/mea-
sured capacity
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UMN?'; Upper Motor Neuron Lesion
LMN? Lower Motor Nuron Lesion

Table 6. Urinary Tract Infection(UTI}

Severity No. of cases  Percentage
No UTI 3 115
Asymptomatic UTT . 17 65.4
Symptomatic UTI [ 23.1




Tahkle 7. Incidence of Cultured Organisms

Organisms Percentage
Escherichiae coli 34.1
Enterococcus faecalis 22.7
Citrobacter freundii 9.0
Staphylococcus 4.5
Proteus mirabilis 45
Kelbsiella pneumoniae 4,5
Others 20.7

Table 8. Bladder Training Duration Until Attaining
Balanced Bladder

‘Type Duration(days)
Areflexic(N=4) 4251269
Hyperreflexic(N =20) 378+ 58
Mean(N=24) 3851294

Table 9. Voiding Methed According to Motor Neu-
ron Lesion

Motor neuron No. of cases

lesion Percussion Crede Valsalva Total(%)
UMN! 18 2 0 20(76.9)

UMN": Upper Motor Neuron Lesion
LMN* Lower Motor Nuron Lesion

vhebd dle fislc)

Al ey e AbAAY ST 200 F 24
F Alegl s whalye]slar, A d EA4Ted =
Credes st 2} Za19el¢lcHTable 9).

Zhuukd ubsg-zlol it zhigkg WESE 3o
Axshal s, Fukabdy whte g3t 39%)4 ¥4Y
Al 47% 2, shababyl wae sl9A) 57.4%¢.04 21.2
C %R gkaslelew], MAEEES ¢4l 54.6%, =Y
2 18.7%2 35.9%7+ 1k4#¢lcHTable 10).

S ok SE wiwEkel] i WRE 2 A4l

Q& o, HUA) FukAY WFL 0.5%, ALY W

Table 10, PYR(%) at Before and After Training and
Changes According to Bladder Type

Type Before After Change
Areflexic 39.0+10.0 47117 —34.3
Hperreflexic 574+ 6.1 21.2+34 —36.2
Mean 546+ 55 18.7+3.1 —35.9

Values are given as mean of (PVR/ Capacity)= 100.

Table 11, Incontinence(%) Before and After Train-
ing and Changes According to Bladder

Type
Type Before After Change
Areflexic 19.3+92 188+17.1 - 05
Hperreflexic 59.4 6.6 438+ 5.6 —156
Mean 53.346.4 399% 56 —134

Values are given as mean of(Vol. of Incontinence/
Vol. of Total Urine Output)x= 100.

e 15.6%Aastgdend, AATFHFL 134% I
HevH(Table 11).
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