o & =2 o A & 3 X
No. 2, November, 2004

A3 9 234 FA Wl 23 FUT ] AT

SEEEEEELE L ERL e

112

ool AwE - B e - HAY - HEY - 0|2 - 24E
- Abstract -

Correlation of Lumbar Bone Mineral Density with Degenerative
Changes of the Spine and Knee

Ick-Hwan Yang, Bo-Ram Kim, Jin-Oh Park, Si-Young Park, Jun-Seop Jahng,
Hwan-Mo Lee, Seong-Hwan Moon

Department of Orthopedic Surgery, Yonsei University College of Medicine Seoul, Korea

Background: Osteoporosis and primary osteoarthritis (OA) are both common conditions in elderly
women. Many studies demonstrated an inverse correlation between osteoporosis and OA. OA of the
knee appears to increase bone mineral density (BMD) while increasing the risk of vertebral and non
vertebral fracture. Nevertheless, combined effect of OA of the spine and knee on BMD and osteoporotic
facture is not conclusive. Accordingly, the objective of the current study was to evaluate the effect of
degenerative changes of the spine and knee on lumbar BMD and prevalent osteoporotic vertebral fracture.

Materials and Methods: One hundred ninety six postmenopausal wonen (mean 65 years old, range
from 52 to 87 years old) were included in the study. Standard anterior-posterior and lateral radiographs
of the spine were taken in standardized manner. Standing anterior-posterior radiograph of the knee was
also taken. Lumbar BMD was measured with dual energy X-ray absorptiometry. The degenerative
changes of the lumbar spine were scored with qualitative and quantitative criteria (0 to 28 points). The
degenerative changes of the knee were graded by Kellgren-Lawrence method (grade 0 to 4). Prevalent
vertebral fractures were identified by morphometric assessment.

Results: There was a significant correlation of degenerative scores of the lumbar spine and Kellgren-
Lawrence grade of the knee. In multiple regression analysis including age, height, body weight,
menopause, degenerative score of the spine, and Kellgren-Lawrence grade of the knee on lumbar BMD,
there was small but significant effect of degenerative score of the spine and Kellgren-Lawrence grade of
the knee on lumbar BMD (partial R*=0.406, p=0.014: partial R?=0.393, p=0.021). Patients with spinal
OA (score, 5<) exhibited low rate of prevalent vertebral fracture (p<0.05), while those with knee OA
(Kellgren-Lawrence grade 2= ) showed no significant changes in the rate of prevalent vertebral fracture.

Conclusion: OAs of the spine and knee appear to increase lumbar BMD and OA of the spine, not
OA of the knee, appears to render protective effect on osteoporotic vertebral fractures.
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Table 1. Scorm ¢ for degenerative conditions of lumbar spine

Radlologxc finding

Degenerative osteophyte>5 mm from lateral cortex in AP X—ray
Degenerative osteophyte>3 mm from anterior cortex in Lat X-ray
End plate sclerosis in AP X-ray

Disc space narrowing

Vacuum phenomenon visible gas shadow in lat X-ray

Facet joint hypertrophy&sclerosis in AP&Lat X-ray

Kyphosis (Loss of lumbosacral lordotic angle)

Scoliosis (Cobb's angle>10 degree)

2
2

Total

28

“Each conditions (except kyphoscoliosis) x level (L2~5)=24 points, Kyphosis=2, scoliosis=2 points Spinal degenerative

score: Total 28 points

Table 2. Kellgren-Lawrence grade & ARgste, wpalMEbd o7 Ftat A 7hE 7
T A<

Osteophyte  Joint space narrowing

A5 7 ]~7F—j O—rEi A 5 }—r 1t} (Table

255 o143 3

Grade O No No ~
wawe waas
Grade [ Possible No
GradeII  Definite Possible 5. 8ASE BIt
Grade 11  Moderate Definite Q2 9 23] HalA 4w giek A
Grade IV v»Deﬁnite Severe 3 =35t OE S 2 gEAt 4 2
2= #7)sl7] 918 Coefficient of variation¥} Kappa
HpE Anteee AFAEn A g9l #H5A statistics2 AME-8ISI T AVEA, oF 39 B,
o] THEH o] Hpi-)E ke TE Y& (crush H| 2= A 2 2 Chi square test, Mann Whitney U test
ratio)2 AAele] A WES Bod 3EE A} 0| 58 gl BE AT ot enate
Tl e 2 29 RAsigith FABeH SPSS (SPSS Inc, Chicago IL) 25 13

4 9F U SUES WY et Bt

85 e Wake A5 AN 23o) 5
mm o] ZRAel A 3 mm o], FA| Ewre] A | exw 4
7k ol Aok F0w e Pa, Fa § T
el 7k geo] gle Ag FHAe woiel 2% =84
sb sl A%, aEly AE I Swen ¥ 4w 34 ga
salgon), Zhzke] 2ol diale] 1EAe T 07601903 FF
Ao} a3 (A 15 2l sy Aetel & A
A s Hg Fs Sl dja 290 A > ariEzs
AFsloiTt (Table 1). 2.5-2] B3 wste] B
a7k 57 ol A9E AWy AE EHeY A

- &ide] Haly diEE Kellgren-Lawrence 5 = 2

B E3Y Hst B MY

Wz g7l Qo] Hay B 9 &

5-& Kappa coefficient”} 0.6491 4]
% A3 24 ¥ 055-061

, Kellgren-Lawrence 53+ 0.68~081¢]31r}

Mz TEI B Hsiole| 2



Number of vertebral fracture

30

15 T6 T7 ™ 19 T1I0 ™1 T12 L1 L2 L3 L4 L5

Level of vertebra

Figure 1. Distribution of osteoporotic vertebral fractures, 115 vertebral fractures in 81 patients

Table 3. Parameters in patients with or without osteo- AT} (Table 3). 832 ZUE} =g G5
porotic vertebral fracture 23 478 Kellgrean-Lawrence Si7e] 2H 7l
Vertebral Fx No vertebral Fx ABAAE gl oLt (p=0.26, p=021) 9.3
BMD 0G45E0.115 082140173 o] jat Lol AE w7 717k H=e] way W
Spinal degenerative score  5.1+3.9" 8.6+t46 . 3} A<, Kellgren-Lawrence 53+ 59| Wl s
ﬁgffenlaw*‘ence 2.1%13 22%16 of Uz 3|FEAS AdEy 2F SU5s vo

Data are expressed as mean¥standard deviation BMD:

{beta= -0.301, p=0.002), H4 717} (beta=-0.291, p=

bone mineral density opf lumabr spine”; p<0.05 0.009)0] thsiAE G935t Lo ATIAE B o
], AZF (beta=-0433, p=0.008), FFFHHHAS (beta=
23 T4 o)glr) &F FE @xlelM g 2 0218, p=0.014), Kellgren-Lawrence 53 (beta=0.297,
thd s ¥alo] HE 115719 2HE ':'E‘Zié} T p=0.021)°ll aiAE feoldt o oS w
UAer THe F2 FFH A 11 F5~A 3 Sk ZHFel B Wshh gl 4% (H5E Y
540l X (Figure 1). 259 16M ks A 53 oldh FU-ETA A5 FdY el
7F e AY @AFH A 57 oldhe 7319l 55%cIuh Bl Rish) ol A (AFHAEE
334 Wyl ds AeE 1249el9i) Zo) 63 ool Fd FHEL 36%=E HFo B
TN AT S e B a55e Hy #F HEE e B9 a0 AF 2He e
X (064510115 gmiem?)e} HEFEPHS 5.1+ S % AT (p<0.05). &3 hﬂl g Wl
39 40| §lE A9 (TUE: 0821£0.173 gm/em’, 371 A= A% (Kellgren-Lawrence 53 2 ©]4ho]
A5 8.614.6)2 T 29 A FAUT} (p< M athEEd FHEF ZEe w°r*§£’r°l 38%%31 0.0,
0.05). te{vf FUFFTA HE FHol e 4e HYAY Wat gle AT 292 o il $9
&3 9 Ke]lgren-Lawrence 0 (1133 2H g xlol= vtk
o] gl 492 B3F 22%1.6)2 F93 ztel7t ¢l
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