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Objectives This study was conducted to find out the correlation between lumbar mal-
position and lumbar disc herniation.

Methods Among the patients who visited Gwangju Jaseng Hospital of Korean
Medicine from January 2019 to January 2021, taking 92 patients under age 60 who
had the records of X-rays and magnetic resonance imaging (MRI) images as the re-
search subjects, Cobb's angle was measured in anterior-posterior (AP) view and lat—
eral (LAT) view, the number of displacements was scored by listing categories defined
by The Korean Society of Chuna Manual Medicine for Spine and Nerves. The degree
of lumbar intervertebral disc herniation was expressed as a percentage according to
the method of Kato, etc., and the correlation between each factor was analyzed.
Results AP curvature and MRI herniation index showed significant positive correlation
in L4-L5 level but there was no significant difference in L5-S1 level. LAT curvature and
MRI herniation index had no correlation in L4-L5 level, but there was a significant neg—
ative correlation in L5-S1 level. Malposition score and MRI herniation index had a sig—
nificant positive correlation in L5-S1 level, whereas there was no correlation in L4-L5.
Conclusions As a result of the study, AP curvature and MRI herniation index showed
a significant positive tendency in L4-L5 lumbar spine, and LAT curvature and MRI her-
niation index showed a significant negative tendency in L5-S1 lumbar spine. Malposition
score and MRI herniation index were found to have a significant positive tendency in
L5-S1 lumbar spine. (J Korean Med Rehabil 2023;33(4):185-193)
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¢ A] lumbar spine antero-posterior (AP), lateral (LAT)
XR viewE Z83RoH T AR AR 2 $ 2
F Yol 8345 MRI (SIEMENS MRI 1.5T Magnetom
Essenza)® #9stgon &3 09 g2 g

wle] ogolstst Awolsh ARk

[FHY TE SA45H] A% WHOE T WAL
A ARRIS] AP, LAT viewollA] L1 F=A12] 1413} Ls
A o] ofghX-e 7|F 0 2 ZH3H= Cobb’s angle2 A=
k= W o2 3EthFig. 1)7. AP viewol Al 275‘
gk Cobb’s angle> AWl A sl a5F2| %t
78??_ Cobb’s angle——

TR

SwolA sl aFre AFN s Beksic
(2) 225 wel F4st
HFNAFUISE A T W9 Bl ae GRe

Flexion (F), Extension (E), Side bending (S), Rotation
(R)S.E XR FolA SE717F A= Holxw 3k
3Rto] o] 1 QRS #7] BFOo g Hol: Aol F
A, SE717F AR 7PAIAH F33e] F3te] &%
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Fig. 1. Method of measurement of lumbar Cobb’s angle. On
the lateral view of spine, drawing a lines perpendicular to the
horizontal line drawn from the superior end plate of L1 and
inferior end plate of L5 added to form o.

Table 1. Malposition Scoring of Lumbar Spine

Number of malposition Score
None 0
One of FESR 1
Two of FESR 2
Three of FESR 3

F: flexion, E: extension, S: side-bending, R: rotation.

= A% Aol sk 229 FHe] A
AF AEE WEEE e ATKFig. 2).
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Fig. 2. Method of measurement of herniated mass and spinal
canal. A: width of spinal canal, B: width of herniated mass.
The space-occupying ration of the herniated mass to spinal canal
in the axial image was calculated based on those data. The
“magnetic resonance imaging hernation index” is calculated
as B/Ax100.

.
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1. 9™ A 80| T2 MRI 2E Xl

I gAEe] A8 18A15E 60A17FA 2] Bz A
A B AHL 43.38+11.204% 0 AA 927 F
’d 487, o/ 4402 1,}5}14;} MRI ©& A9} A
& Abololl= L4-L5 85 3h L5-S1 85 oA »n5F
9] AEd-s YA OUr frof gt daaArt 9l
THTable I). ¥£3 MRI &3 259 ¥ Aol =
L4-L5 85 TrollAe ] A3, L5-S1 85 FholA
+ 29 S YA Y Fof g duaArE v
EFUA] EQFTK Table 1ID).

2. AP DHEEQ} MR| 25 |4

A thdAke]l AP e Wt 4.6143.37°] 4L
7} 9= #Wo|A 2] Pearson FTHEA A 1L4-L5 8F
ZFoll A 2] Pearson “FAI= 0.216, p=0.039= FA &
S8 FoI3t k] ATHATE U= ASE e oY
L5-S1 &5 ZtolAE 4dAT7} -0.026, p=0.8030.=
=9 A HERl oW g s sl
THTable IV).
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Table IL Analysis between Age and Magnetic Resonance
Imaging Herniation Index

Pearson
Age 1) correlation el
L4-L5 43.38+11.20 -0.114 0.279
L5-S1 43.38+11.20 -0.025 0.813

Values are presented as meantstandard deviation.

Table IIL Analysis between Sex and Magnetic Resonance
Imaging Herniation Index

Pearson

Male Female .
correlation

p-value

L4-L5 27.64+£15.20 27.72+15.02 0.074 0.482
L5-S1 27.47£15.01 27.44+15.08 -0.063 0.550

Values are presented as meantstandard deviation.

Table IV. Analysis between AP Curve and MRI Herniation
Index

MRI herniation Pearson
AP curve p-value

index correlation
L4-L5 29.31£11.62  4.61+£3.37 0.216 0.039*
L5-S1 25.69£17.99  4.61+£3.37 -0.026 0.803

Values are presented as meantstandard deviation. *p<0.05.
AP: anterior-posterior, MRI: magnetic resonance imaging.

3. LAT ZI 28t MRI && Xl

dgAb=e] 9 = Bt 23.0649.442 54
H ZF 85 Hhe] A B4 L4-Ls 85
Zr A= ABAS 0.007, p=0.945, L5-S1 25 koA
= A8AS 10308, p=0.0032.F L5-S1 &5 3t o]
ARk otk g9 dHBATE e AHoeE Yeht
(Table V).

¢ E==2 MRI &2 X

A=l 85 WY AFe L4-L5S 85 1 S+t
1.12+1.017, L5-S1 83 7} B 0.70+:0.988 0. & L}E}
wom MRI @EA159ke] g &4 234 14-L5 &
3 2+ ABASE 0.094, p=0.372, L5-S1 &5 3t @A
0.256, p=0.014% L5-S1 &3 #@lollAx W M9} f

o5k ko] ATAAS ZH= A0 UERITHTable VI).
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Table V. Analysis between Lateral Curve and MRI Herniation S=II=DS|
S|{EXA
e 5. 2l =4
MRI herniation  Lateral Pearson _ - w
index cuve  correlation  Pvalue Pearson “J348A £49-2 53l MRI €& A9 14-L5
L4-L5  2931:11.62 23.06£9.44 0007  0.945 8F o= AP T=r=9) o7t ol JHBAE 2
L5-S1  25.69+17.99  23.0649.44  -0.308 0.003* = Ao=E Yehtoer L5-S1 85 HellA= LAT 9=
Values are presented as meantstandard deviation. *p<0.05. ZoA Fosk 29 AAAAE, HY AgolA Fo5k
MRI: ti i ing.
THEHEHE RO Tmene Fo| FRBAE 2 ZOE ekt webs 2219
Table VL Analysis between Malposition Score and MRI HP(FE) o] TEAg0] S F US FoE FHH o
Herniation Index BE HTES 3 3AEH e Akt 1 Ak
MRI herniation Malposition ~ Pearson p-value L4-L5 Q5 7hollA= A, 998, AP == 7}, LAT =
index score correlation 7}, W9le) A1, 2, 371) 25 Belo] YT Table VII)
L4-L5 29.31£11.62 1.12+1.01 0.094 0.372 -
L5-S1 85 3ro] 9= A8, 9%, AP 25 72 ¥4
L5-S1 25.69+£17.99 0.70+0.98 0.256 0.014* ol 219 wele] A1t 2719 7 o
© Al WA 7 7 74l i)
Values are presented as meantstandard deviation. *p<0.05. o=l ML at 2 s TRDer LAT
MRI: magnetic resonance imaging.
Table VIL Regression Analysis of L4-L5 Factors
Estimate Standard error t-value p-value
Intercept 25.04124 7.07578 3.539 0.000657*
Malposition score 1 2.62177 3.70730 0.707 0.481404
Malposition score 2 0.77739 3.08116 0.252 0.801422
Malposition score 3 0.40864 6.13235 0.067 0.947029
Anterior-posterior curve 0.73017 0.42218 1.730 0.087391
Lateral curve 0.04319 0.13434 0.322 0.748611
Sex 2.36999 2.58768 0.916 0.362354
Age -0.04769 0.12143 -0.393 0.695493

Residual standard error: 11.69 on 84 degrees of freedom. Multiple R-squared: 0.06522, adjusted R-squared: -0.01268. F-statistic:

0.8372 on 7 and 84 degree of fredom, p-value: 0.5596.
Signif. codes: *<0.001.

Intercept: comparison between magnetic resonance imaging herniation index.

Table VIIL Regression Analysis of L5-S1 Factors

Estimate
Intercept 42.76647
Malposition score 1 18.78717
Malposition score 2 9.29074
Malposition score 3 6.07786
Anterior-posterior curve -0.49607
Lateral curve -0.55640
Sex -5.63756
Age -0.07245

Standard error t-value p-value
10.11103 4.230 5.93e-05¢
6.43527 2919 0.00450°
4.28080 2.170 0.03281%
8.75055 0.695 0.48924
0.54812 -0.905 0.36803
0.18781 2,963 0.00397"
3.70578 -1.521 0.13194
0.17023 -0.426 0.67149

Residual standard error: 16.56 on 84 degrees of freedom. Multiple R-squared: 0.218, Adjusted R-squared: 0.1528. F-statistic: 3.345

on 7 and 84 degree of fredom, p-value: 0.003414.
Signif. codes: *<0.05, <0.01, ¥<0.001.

Intercept: comparison between magnetic resonance imaging herniation index.
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Z “MRI BF& A vs. AE+LAT W= =+H9 o) 7<=
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Table IX. Backward Elimination 1

pr Smol pes alc
Sq

Age 1 49.7 23086 522.32
Anterior-posterior curve 1 224.6 23261 523.01
None 23036 524.12
Sex 1 634.7 23671 524.62
Lateral curve 1 2407.0 25443 531.26
Malposition score 3 32102 26247 530.12

None: comparison between magnetic resonance imaging
herniation index, Df: degree of fredom, Sq: squares, RSS:
residual sum of squares, AIC: Akaike information criterion.

Table X. Backward Elimination 2

Df Suglq °of Rss  Alc
Anterior-posterior curve 1 186.1 23272 521.06
None 23086 522.32
Sex 1 586.7 23673 522.63
Lateral curve 1 24859 25572 529.73
Malposition score 3 3178.0 26264 528.18

None: comparison between magnetic resonance imaging
herniation index, Df: degree of freedom, Sq: squares, RSS:
residual sum of squares, AIC: Akaike information criterion.
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Table XI. Backward Elimination 3

Df Sum of Sq  RSS AIC

None 23272 521.06
Sex 1 526.61 23799 521.11
Lateral curve 1 2431.82 25704 528.20
Malposition score 3 3070.62 26343 526.46

None: comparison between magnetic resonance imaging
herniation index, Df: degree of freedom, Sq: squares, RSS:
residual sum of squares, AIC: Akaike information criterion.

Table XII. Regression Analysis between Sex+Lateral Curve+Malposition Score and MRI Herniation Index

Estimate
Intercept 37.1495
Sex -4.9721
Lateral curve -0.5566
Malposition score 1 18.5041
Malposition score 2 8.8326
Malposition score 3 5.6630

Standard error t-value p-value
5.4627 6.801 1.31e-09*
3.5642 -1.395 0.16660
0.1857 -2.998 0.00355"
6.3413 2918 0.00449
4.1531 2.127 0.03630*
8.5281 0.664 0.50844

Residual standard error: 16.45 on 86 degrees of freedom, Multiple R-squared: 0.21, adjusted R-squared: 0.1641, F-statistic: 4.572

on 5 and 86 DF, p-value: 0.0009751.
Signif. codes: *<0.05, 7<0.01, ¥<0.001.

Intercept: comparison between magnetic resonance imaging (MRI) herniation index.
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