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Table 1. Demographic and clinical features of study subjects

Characteristics N=55
Age at onset (years)” 6.71+£4.09
Age at initial examination (years)” 8.51+3.95
Mean duration of onset to initial examination (months)* 23.68+21.86
Mean duration of initial to follow up examination (months)* 16.01£20.14
Gender
Male (%) 29 (562.73)
Female (%) 26 (47.27)

Level of injury
Tetraplegia (%) 20 (36.36)
Paraplegia (%) 35 (63.64)

Completeness

Complete (%) 28 (50.91)

Incomplete (%) 27 (49.09)
Etiology

Traumatic (%) 32 (58.18)

Non-traumatic (%) 23 (41.82)

Values are meantstandard deviation (#) or number of case

2 & F A Aldge 87 FEH gAA 27 Hd wd 842 Ho
195.62+125.76mlellew,  F2  HAlolA  Ho W3 &4 Hof

375.09+760.88mlo. 2 F7}ekich Wg 823 o] tiv] 7|d &4
H &2 7] AAblA 72.20+£34.38%, F4 HAMAME 77.75+27.73% 0.2
7 ek W 23 AF{UF e FAE 27 HAMNA THOR 12.73%

Row, F4 HAtel A= 119 (20.00%) o= F71ehs F S Bl
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287.86£76.11mm, 54 Aol 4 303.03£70.37mmo] Atk Z7] At A
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Table 2. Initial and follow up results of bladder function, leg length

inequality, scoliosis in pediatric patients with spinal cord injury

Characteristics Initial Follow up Palue
Bladder function
Bladder capacity (ml) 195.62£125.76  375.09£760.88 0.100
Bladder capacity (%) 72.20£34.38  77.75%£27.73  0.390
VUR? occurrence” (%) 7 (12.73) 11 (20.00) 0.050
Leg length inequality
Right femur length (mm) 358.27+93.37  374.57+86.91 <0.0001"
Left femur length (mm) 360.03£94.88  376.10+£91.04 <0.0001"
Right tibia length (mm) 285.70+£75.01  301.75+69.17  <0.0001"
Left tibia length (mm) 287.86+76.11  303.03£70.37  <0.0001"
Right leg length (mm) 643.97+£167.85 676.32+155.17 <0.0001"
Left leg length (mm) 647.88+170.15 679.12+160.51 <0.0001"
Right-left femur length inequality (mm)  5.10+£4.34 6.35+£5.55 0.128
Right-left tibia length inequality (mm) 6.50+£11.60 4.93+4.86 0.444
Right-left leg length inequality (mm) 11.60£15.94 11.78+£10.41 0.461
Right-left leg length inequality (%)” 1.60+1.84 1.49+1.12 0.751
Scoliosis
Cobb’s angle 19.74+£19.25 22.91420.50  0.019"

Values are meantstandard deviation or number of case (#)
1. Bladder capacity /expected capacity ({age(years)+ 2} x 30cc)

2. Vesicoureteral reflux

3. Right-left leg length inequality/ [{(right leg length + left leg length)}/2]

T#p<0.05 by paired T-test, chi-square test



Table 3-1. VUR!'-related valuables with intercept and corresponding

weights and probability levels

Valuables B? Pvalue
Gender 0.253 0.184
Age at onset -0.222 0.457
Duration of onset to initial examination -0.008 0.762
Etiology 0.314 0.163
Level of injury -0.149 0.436
Completeness -0.088 0.616
Bladder capacity (%)” 0.004 0.451
Initial VUR! 0.211 0.094
Type of neurogenic bladder -9.12 0.068
Compliance -0.360 0.060
Voiding method -0.042 0.909
Medication -0.128 0.091

1. Vesicoureteral reflux
2. Intercept and corresponding weights
3. Bladder capacity /expected capacity ({age(years)+2} x 30cc)

10
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Table 3-2. Characteristics of pediatric spinal cord injury patients with

1
VUR
No Age  Gender Level of Completeness Etiology Initial Bladder Type of NB? Voiding Medication
at injury VUR!  capacity(%)? method
onset
1 5 F Paraplegia Incomplete Non + 31.3 Hyperreflexic, Self No
traumatic low
compliance
2 4 M Tetraplegia Incomplete Non + 83.3 Hyperreflexic, Self No
traumatic normal
compliance
3 4 M Tetraplegia Incomplete Traumatic + 90.0 Areflexic, Reflex voiding No
low
compliance
4 14 M Paraplegia Incomplete Traumatic - 20.2 Hyperreflexic, Reflex voiding Yes
low
compliance
5 15 M Tetraplegia Incomplete Non - 37.8 Areflexic, cict Yes
traumatic low
compliance
6 6 F Paraplegia Incomplete Traumatic - 108.3 Areflexic, cict Yes
normal
compliance
7 5 F Paraplegia  Complete Non - 55.6 Hyperreflexic, Reflex voiding Yes
traumatic low
compliance
8 9 F Tetraplegia Incomplete Traumatic - 17.2 Hyperreflexic, cict No
low
compliance
9 7 M Paraplegia Incomplete Traumatic - 90.0 Areflexic, cict No
normal
compliance
10 2 F Paraplegia  Complete Traumatic - 90.8 Areflexic, cict No
normal
compliance
11 14 M Paraplegia  Complete Traumatic - 90.1 Hyperreflexic, Foley No
low catheterization

compliance

12



1. Vesicoureteral reflux

2. Bladder capacity /expected capacity ({age(years)+ 2} x 30cc)
3. Neurogenic bladder

4. Clean intermittent catheterization

¥ tEF 4ol zole] Ty A sheAo] ASwkd AE, 3 FA e
o], A o3 %7 ZHAMRA A™ AIZE Aol 19, gl gy,
AAEge] R T AFWAHES dolrogon, oA HG o] UGS
hEF Zdo] zolo] A Aol glon (p=0.009) ELH E4d H$
TS S giEE 4ol #ole] & Aol AT (p=0.006) (Table 4).

Table 4. Femur length inequality-related valuables with intercept and

corresponding weights and probability levels

Valuables B! Pvalue
Gender 1.055 0.464
Age at onset 0.207 0.459
Duration of onset to initial examination 0.018 0.069
Etiology 3.963 0.009"
Level of injury 1.868 0.076
Completeness -4.634 0.006"

1. Intercept and corresponding weights
T#p<0.05 by multiple regression analysis

13



Table 5. Tibia length inequality-related valuables with intercept and

corresponding weights and probability levels

Valuables B! Pvalue
Gender -4.069 0.279
Age at onset 4.388 0.468
Duration of onset to initial examination 0.235 0.502
Etiology 4.926 0.249
Level of injury -1.916 0.463
Completeness -8.467 0.054

1. Intercept and corresponding weights

HF S ARE SAsks Cobb's 4o Zd¥ Ay 7hs/dol lawrdd
A, 7 B el g ol 271 AP Ad AR e flel,
HApEdel A, SdELS] R, Bzl A8 oF S ddds
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Table 6. Cobb’s angle-related valuables with intercept and corresponding

weights and probability levels

P value

Valuables

0.272

-2.193

Gender

0.716

0.683

Age at onset

0.030"

0.048

Duration of onset to initial examination

0.052

4.480

Etiology

0.072

-3.814

Level of injury

0.029"

-5.043

Completeness

0.033"

7.897

Orthosis

1. Intercept and corresponding weights

T#p<0.05 by multiple regression analysis
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ABSTRACT

Follow—up of neurogenic bladder and musculoskeletal system for
pediatric spinal cord patients

Hae Rin Goo

Department of Medicine
The Graduate School, Yonseil University
(Directed by Professor Ji Cheol Shin)

Purpose: To evaluate information about the management of
neurogenic bladder, leg length inequality and scoliosis of pediatric
spinal cord injury (SCI) patients

Methods: Medical records of 55 pediatric SCI patients aged 15 years
old or younger, who visited Yonsei University College of Medicine,
during year 2000-2010 were reviewed retrospectively.

Results: Among 55 patients, 29 were male and 26 were female.
Twenty were tetraplegic and 35 were paraplegic. Twenty—eight had
a complete injury, and 27 had an incomplete injury. Thirty—two were
traumatic injury and 23 were non—traumatic injury. Average age for
the onset of injury was 6.71 years. Urodynamic study, scanogram,
vertebral x—-ray were performed twice on each child. In urodynamic
study, age—matched bladder capacity was increased from 72.20 to
77.75%. Vesicoureteral reflux occurrence was increased from 7 to
11. Type of neurogenic badder and compliance tend to correlated
with prevalence of vesicoureteral reflux. In scanogram, right to left
leg length inequality was changed from 1.60 to 1.49%. Femur leg
length inequality was in correlation with etiology and completeness.
In vertebral x-ray, Cobb’s angle was increased as 19.74 to 22.91
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degrees. Cobb’s angle was correlated to duration of onset to initial
examination, completeness and application of orthosis.

Conclusion: As they grow up, close observation of bladder and
musculoskeletal system is necessary. Therefore, regular follow—up
of urodynamic study, scanogram and vertebral x-ray is necessary,
and proper management is required.

Key words : pediatric spinal cord injury, neurogenic bladder, leg
length inequality, scoliosis
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