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Measurement of lumbar disc related to artificial nucleus pulposus replacement in Chinese

Wang Zi-xuan®, Shan Tao?

Abstract

BACKGROUND: Surgeons usually predict the size and number of nucleus pulposus (NP) prosthesis before operation according
to the diameters of lumbar intervertebral disc measured on medical images.

OBJECTIVE: To measure and analyze height of lumbar intervertebral space, lumbar disc and NP diameters in normal for
obtaining basic data of intervertebral disc related to artificial prosthetic nucleus.

METHODS: Totally 157 lumbar spine X-ray films (Lateral views) of normal adult were randomly selected. Anterior, middle and
posterior heights of lumbar intervertebral space were measured on X-ray films. A total of 106 lumbar Magnatic Resonance
Imaging (MRI) images of normal adult were randomly selected for measuring transverse diameter and antero-posterior diameter
(A-P diameter) of NP and lumbar disc.

RESULTS AND CONCLUSION: @ X-ray film: from upper to lower, the height of intervertebral space increased gradually.
Posterior height of lumbar intervertebral space was low. It ranged between 7 mm and 9 mm, approximately 50% at L/, La4, and
L4ss, about 39.5% at Ls/S;. @ MRI images: from Ly to Ls/S;, the transverse diameter and A-P diameter of lumbar disc enlarged
in turn. About 46.7% A-P diameter of lumbar discs were more than 37 mm. However, only 49.0% were proved that the A-P
diameters of NP were more than 24 mm. In this study, the average transverse diameter of NP was 33.5 mm, the average A-P
diameter was 23.4 mm. The A-P diameters of NP were all more than 12 mm. Among these, about 22.9% were more than 24 mm.
The results indicated that single prosthetic disc nucleus (PDN) is suitable for most Chinese patients, and the height of 7 mm of
PDN is commonly chosen. The A-P diameter of lumbar disc ranging from 37 mm is demonstrated unreliable to predict double
PDN replacement before operation in Chinese.
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a, b: Anterior height; ¢, d: Middle height; e, f: Posterior height

Figure 1 Measurement of lumbar intervertebral space height
on lumbar lateral view X-ray film
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a, b: Transverse diameter of lumbar disc; ¢, d: Transverse diameter
of NP; e, f: A-P diameter of lumbar disc; g, h: A-P diameter of NP

Figure 2 Measurement of transverse diameter and
antero-posterior (A-P) diameter of lumbar disc and
nucleus pulposus (NP) on axial view of lumbar
Magnatic Resonance Imaging
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Table 1 X-ray measurement outcomes of height of lumbar

intervertebral space (n=157, mm)
Disk level
Item
Lass Laja Lass Ls/S;
Anterior height
Mean 13.0 13.6 14.7 16.9
Standard deviation 1.6 19 25 2.4
95% confidence interval 9.9-16.1 9.9-17.3 9.8-19.6 12.2-21.6
Middle height
Mean 12.7 13.3 14.2 14.9
Standard deviation 15 15 2.4 2.6

95% confidence interval 9.8-15.6 10.4-16.2 9.5-18.9 9.8-20.0
Posterior height

Mean 8.4 8.7 8.9 7.1

Standard deviation 0.8 15 14 1.0

95% confidence interval 6.8-10.0 5.8-11.6 6.2-11.6 5.1-9.1
P.O. Box 1200, Shenyang 110004  cn.zglckf.com
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Table 2 Magnatic Resonance Imaging measurement outcome
of transverse diameter and antero-posterior diameter

of lumbar disc (n= 106, mm)
Disk level
Item
Lass Laja Lass Ls/Sy
Transverse diameter
Mean 48.5 49.9 51.8 53.4
Standard deviation 4.6 4.9 5.7 53

95% confidence interval 39.5-57.5 40.3-59.5 40.6-63.0 43.0-63.8
Antero-posterior diameter

Mean 35.6 36.3 37.0 375

Standard deviation 45 5.9 4.3 5.8

95% confidence interval 26.8-44.4 24.7-47.9 28.6-45.4 26.1-48.9
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Table 3 Magnatic Resonance Imaging measurement outcome
of transverse diameter and antero-posterior diameter

of nucleus pulposus (n=106, mm)
Disk level
Item
Lo Laa Lass Ls/Sy
Transverse diameter
Mean 32.2 33.9 34.3 334

Standard deviation 3.7 3.9 4.5 4.6

95% confidence interval 25.0-39.5 26.3-41.5 25.5-43.14 24.4-42.4
Antero-posterior diameter

Mean 23.4 23.1 24.0 229

Standard deviation 3.8 3.9 35 3.2

95% confidence interval 16.0-30.9 15.5-30.7 17.1-30.9 16.6-29.2
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