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— The Change of Lumbar Intervertebral Disc Size on Aging and Low Back Pain —
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Fig. 2. Measurement of the intervertebral disc size in
normal subjects of age range 20(top) and 60(bottom)
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Table 1. General characteristics of normal subjects and low back pain patients

variable Group Age range 20 Age range 30 Age range 40 Age range 50 Age range 60
R Normal 25.60+3.43 35.702.49 45.20+3.11 54.60+3.13 64.00+3.16

ge LBP 24.80+3.35 34.0043.12 45.80+3.11 53.90+2.88 63.60+3.23
Heieht(eqy  Normal  169.20£6.71 169.3047.76 165.0047.91 164.70+6.63 164.3046.49
eighticm LBP 173.0045.69 168.6047.47 165.90%7.59 169.2045.94 166.5046.24
Weleht(key  Normal 62.9048.13 65.0046.25 64.00£8.40 59.70+8.30 69.50+5.62
clehtixe LBP 67.0045.22 63.80+12.01 65.80+8.67 69.90+7.69 66.90+5.23

1) LBP: Low back pain

Table 2. Comparison of transverse and vertical diameters and disc size of L4—5 intervertebral disc in normal subjects and

low back pain patients

variable Group Age range 20 Age range 30 Age range 40 Age range 50 Age range 60 F p
Transverse  Normal 5.3840.33° 5.56+0.60° 5.83+0.37® 5.91+0.54® 6.2240.48"  4.663  .003
(cm) LBP 5.82+0.30® 5.64+0.38° 5.88+0.38% 6.02+0.52® 6.3240.46"  3.675 .011
Vertical Normal 3.95+0.35% 4.00%0.39° 4.14+0.30° 4.11+40.33° 4.30+0.31*  1.565 .200
(cm) LBP 4.33+0.33° 4.28+0.35° 4.3140.28° 4.3740.41° 4.50+0.51* 0506 .731
Disc size  Normal 16.76+2.42°  17.6543.63"  10.06+2.52®  19.1843.25®  21.10+2.92> 3.075 .025
(cm®) LBP 10.8742.32%  19.0842.80°  20.00£2.33*  20.81+3.57°  22.52+3.94° 1.818 .142

1) LBP: Low back pain

2) Statistical significances were tested by one—way analysis of variance among group
3) The same superscripts letters indicate non—significant difference between group based on Tukey's multiple comparison test
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Table 3. Comparison of transverse and vertical diameters and disc size of L5—S1 intervertebral disc in normal subjects and

low back pain patients

variable Group Age range 20 Age range 30 Age range 40 Age range 50 Age range 60 F p
Transverse  Normal 5.35+0.31% 5.18+0.31° 5.70%0.47% 5.75+0.47" 6.03£0.59°  5.667 .001
(cm) LBP 5.80+0.47® 5.35+0.35% 5.5440.40° 5.86+0.51® 6.15+0.46"  4.760  .003
Vertical Normal 3.91+0.27° 3.84+0.25°% 3.96%0.30 3.97+0.31° 4.0740.31*  0.874 487
(cm) LBP 4.33£0.35* 3.9240.28" 4.03+0.17™ 4.2440.32™ 4.18+0.33"  2.968  .029
Disc size ~ Normal ~— 16.49%2.00°  15.68+1.87°  17.84%2.51°  18.0542.73"  19.41%3.35° 3225 .021
(cm®) LBP 19.85+2.95"  16.53+2.11*  17.57+1.87"  19.59+2.97"  20.31+£2.96° 3.880  .009

1) LBP: Low back pain

2) Statistical significances were tested by one—way analysis of variance among group
3) The same superscripts letters indicate non—significant difference between group based on Tukey's multiple comparison test
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Table 4. Comparison of transverse and vertical diameters and disc size of L4—5 intervertebral disc in age range 20, 30,
40, 50 and 60 normal subjects and normal subjects and low back pain patients

Group Variable Normal LBP t p
Transverse(cm) 5.38+£0.33 5.82%0.30 —-3.064 .007
Age range 20 Vertical(cm) 3.95%0.35 4.33%0.35 —2.496 .023
Disc size(cm?) 16.76+2.42 19.87+2.32 —2.931 .009
Transverse(cm) 5.56+0.60 5.64%0.38 —0.387 703
Age range 30 Vertical(cm) 4.00+0.39 4.28+0.35 -1.623 122
Disc size(cm?) 17.65+3.63 19.08+2.80 —0.984 .338
Transverse(cm) 5.83%0.37 5.88+0.38 -0.291 775
Age range 40 Vertical(cm) 4.14%0.30 4.31£0.28 —1.298 221
Disc size(cm?) 19.06%£2.52 20.00£2.33 —.0857 403
Transverse(cm) 5.91+0.54 6.02£0.52 -0.491 .629
Age range 50 Vertical(cm) 4.11£0.33 4.37+£0.41 —1.589 129
Disc size(cm?) 19.184+3.25 20.81£3.57 —1.069 .299
Transverse(cm) 6.22£0.48 6.32%0.46 —0.472 .643
Age range 60 Vertical(cm? 4.30£0.31 4.50£0.51 —1.089 291
Disc size(cm?) 21.10£2.92 22.52+3.94 —-0.915 372

1) LBP: Low back pain

2) Statistical significances were tested by independent t—test among group

- 411 -



WARA 714338 Vol 30, No. 4, 2007

Table 5. Comparison of transverse and vertical diameters and disc size of L5—S1 intervertebral disc in age range 20, 30,
40, 50 and 60 of normal subjects and normal subjects and low back pain patients

Group Variable Normal LBP t p
Transverse(cm) 5.35%0.31 5.80%0.47 -2.500 022
Age range 20 Vertical(cm) 3.9140.27 4.33+0.35 —2.984 .008
Disc size(cm®) 16.4942.00 19.85%+2.95 —2.981 .008
Transverse(cm) 5.184+0.31 5.35%+0.35 —1.086 292
Age range 30 Vertical(cm) 3.84%£0.25 3.92+0.28 —0.683 .503
Disc size(cm?) 15.68£1.87 16.563£2.11 —0.946 .357
Transverse(cm) 5.70%£0.47 5.54+0.40 0.809 429
Age range 40 Vertical(cm) 3.9610.30 4.03+0.17 —0.559 .583
Disc size(cm®) 17.84£2.51 17.57+1.87 0.265 794
Transverse(cm) 5.75+0.47 5.86%0.51 —0.459 652
Age range 50 Vertical(cm) 3.97£0.31 4.24£0.32 -1.820 .085
Disc size(cm?) 18.05£2.73 19.59+£2.97 -1.198 246
Transverse(cm) 6.0310.59 6.15%+0.46 -0.503 621
Age range 60 Vertical(cm) 4.0740.31 4.18+0.33 —-0.763 455
Disc size(cm®) 19.414£3.35 20.31+2.96 -0.632 .535
1) LBP: Low back pain
2) Statistical significances were tested by independent t—test among group
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Table 6. Correlation between age and L4—5, L5—S1
transverse, vertical diameter and intervertebral disc size

in normal group

o5 F71)
o2 YElgon L5-S19

AABAE o]

= Qow

Transverse Vertical Disc size
L4-5 Age 344" 458"
L5—S1  Age 400™
1) Statistical significances were tested by Pearson correlation
2) #:p< .05
3) #x: p< .01
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Table 7. Correlation between age and L4—5, L5—S1
transverse, vertical diameter and intervertebral disc size
in low back pain group

Transverse Vertical Disc size
L4-5 Age 428" 139 .300"
L5-S1 Age .325" —.004 179
1) Statistical significances were tested by Pearson correlation
2) x:p< .05
3) #x:p< .01
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Fig. 4. Aging versus L4—5 intervertebral disc size in normal
subjects
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Fig. 5. Aging versus L5—S1 intervertebral disc size in
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Fig. 6. Aging versus L4—5 intervertebral disc size in low
back pain patients
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Fig. 7. Aging versus L5—SI1 intervertebral disc size in low
back pain patients.
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+ Abstract

The Change of Lumbar Intervertebral Disc Size
on Aging and Low Back Pain

Jong—Soon Kim - “Chang—Soo Kim

Dept. of Physical Therapy, College of Health Sciences, Catholic University of Pusan
“Dept. of Radiological Science, College of Health Sciences, Catholic University of Pusan

The purpose of this study is to determine whether change of the lumbar intervertebral disc diameters
and size is a risk factor for development of lumbar disc lesion and this changes are associated with
aging.

The L4-5 and L5-S1 intervertebral disc diameters and size were measured in 50 normal subjects and 50
low back pain patients in the age range 20~60 by MRI. The data were analysed with independent t-test
to differentiation between normal subjects and low back patients. We also analysed with one—-way ANOVA,
Pearson correlation and simple linear regression to differentiate between different age ranges.

This study has shown that older subjects of both normal and low back pain patients have significantly
larger transverse diameters and sizes of the L4-5 and L5-S1 intervertebral disc, compared with those of
younger subjects. In addition, low back pain patients's disc sizes were larger than normal subjects but
there was statistically no significant difference.

The measurement of the intervertebral disc size can be considered as a clinically useful method for
diagnosis of the low back pain and aging of the intervertebral disc. However, further study should be
conducted to establish normal value of intervertebral disc size on large number of subjects.

Key Words : Intervertebral disc, Aging, Low back pain, MRI

- 417 -



