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Radiographic Morphometry of Lumbar Intervertebral
Disc Spacein Normal Korean
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— Abstract —

Study Design: Radiographic measurement of the lumbar disc height

Objectives: To measure the lumbar disc height on the radiographs in normal Koreans.

Summary of Literature Review: Many reports show good results after many procedures, such as inter-vertebral body fusion
using a cage or total disc replacement, which restores the adequate disc height. However, there are no references regarding the
range of normal lumbar disc heights in Korean adults, which can be used as a standard for the implant size.

Materials and Methods: One hundred and thirty two subjects (age range 20 to 40 years), who had no previous history of low
back pain and no significant findings on the physical examination, were enrolled in this study. The plain lateral lumbar spine
radiograph was taken in the supine position. The intervertebral disc heights were measured at the anterior, middle and posterior
portion of each lumbar disc. The average magnification rate was 115%, and the disc heights were corrected by the magnification
rate in each segment.

Results: The lumbar disc height showed a cranio-caudal pattern in both the male and female groups. The L4-5 disc heights
were highest at the anterior, middle and posterior portion in males. The L4-5 disc heights were highest at the middle and pos-
terior portion in females. The L5-S1 disc height was highest at the anterior portion in females, but there was no significant dif-
ference between the L4-5 and L5-SI disc height at the anterior portion. There was no significant difference in disc height
between males and females except at the anterior portion of the L1-2 and L2-3 disc. There was no significant decrease in disc
height in overweight people at all measured site in males and females except at the posterior portion of the L1-2 disc in males.
Conclusion: This study is meaningful in that it provides a reference value for the lumbar disc height in Korean adults. The
measured values might also be useful for manufacturing a Korean model of an artificial lumbar disc prosthesis or surgical

Address reprint requests to

Seong-Hwan Moon M.D.

Department of Orthopaedic Surgery, Severance Hospital Y onsel University College of Medicine,
250 Seongsanno (134 Sinchon-dong), Seodaemun-gu, Seoul, Korea

Tel: 82-2-2228-2181, Fax: 82-2-363-1139, E-mail: shmoon@yuhsac

* =9 2A = 2005 A FJAFALAATE &4 =3 THEAS.
=52 dAYE e Brain Korea 21 9702 A ¢-& wol AFEA-S

e FFI

*

- 129 -



3|X| Vol. 14, No. 3, 2007

instruments for lumbar interbody fusion.

Key Words: Intervertebral disc, Radiography, Dimension
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Fig. 1. Measuring method for anterior, middle and posterior portion of disc height. (A) lateral plain film for lumbar spine centerd on

L4 vertebral body. (B) After 4 fold magnification, anterior, middle and posterior portion of disc height were measured.
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Centricity Enterprise Web 2.0 (GE medical system, Illinois,
US) 84244 ol] ) 4u) 8ol 3hed 27 3191 tH(Fig. 1B).
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variation (CV) 2 A8 819107 24 A 2 %447k A
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1. = &Ef AlE(Male morphometry)
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ARG A 5 208 2018 22 A S o] o )

00 Y = 71A =73 J 3 o) _ _
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Ak, v BRE S S E S g 2P 0%
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1t 115%9] o v &5 B vk g &2 A 4582 £ Tt tH(Table 3). AWkt F7F Fh3 Eo] S WL
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Ak, 2 2w 9 =9krH(p<0.08). A 34237+ F7hhol A

7 B4& SPSS12.0V (SPSSInc, Chicago, IL)S ©f & AW 2 Z7he] #7243 2olo zo]7h giodch Aw
Table 1. Magnification of simple x-ray versus MRI for each disc level

L1-2 L2-3 L3-4 L4-5 L5-S1

No 17 18 18 15 14

simple x-ray (mm) 11.3 12.6 134 134 11.8

MRI (mm) 9.6 109 117 12 105

magnification (%) 120 117 115 111 113 115%
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Table 2. Mae morphometry

08, A
ot 1 A8 A AR DA A
IAE Je = ASE Y= o

L3-4 L4-5 L5-S1

A M P A M P A M P

137 131 83 144 130 80 141 113 66
20 14 21 24 19 18 32 23 15
120 115 72 129 116 72 125 98 59
1.7 12 19 22 17 16 28 20 13

A: anterior disc space, M: middle disc space, P: posterior disc space, SD: standard deviation, real mean: corrected mean for magnifi-

L1-2 L2-3

level
A M P A M P
Mean (mm 106 109 6.2 120 125 7.8
SD 1.6 1.3 15 1.5 1.8 15
real mean(mm) 84 91 52 10.2 10.7 6.6
SD 1.3 1.1 13 1.3 1.5 1.3

cation

Male Cisc Haight
14

1

Femalke Disc: Hsght

E, 0 A _E fn
latal
? 8 i E l5F |
4
2
a
Li-2 -3 L3 -5 L5351 L1-2 23 L3 Le-5 L1551
Fig. 2. Male disc height (mm) for anterior, middle and posteri- Fig. 3. Female disc height (mm) for anterior, middle and poste-
or portion. rior portion.
Table 3. Female morphometry
L1-2 L2-3 L3-4 L4-5 L5-S1
level
A M P A M P A M P A M P A M P
Mean (mm) 95 111 64 109 120 74 130 128 79 145 130 84 149 115 69
SD 21 19 18 21 14 16 24 19 17 23 18 19 33 23 19
real mean (mm) 7.9 93 54 93 102 63 114 112 69 130 116 76 132 102 61
SD 18 16 15 18 12 14 21 17 15 21 16 17 29 20 17

A: anterior disc space, M: middle disc space, P: posterior disc space, SD: standard deviation, real mean: corrected mean for magnifi-

cation
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