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Correlational analysis of osteoporosis and the lumbar vertebral degeneration
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Abstract: Objective To investigate the inner link between osteoporosis and the lumbar vertebral degeneration, in order to
provide objective clinical basis for forecasting the clinical prognosis of the diseases, and to take appropriate measure to prevent or
delay the development of the diseases. Methods The random controlled method was applied in this study. One hundred and eighty
patients, who were hospitalized in our hospital, were randomly selected. All the patients were divided into 3 groups according to
bone mineral density (BMD) : the control group, the osteopenia group, and the osteoporosis group. The anteroposterior and lateral
X-ray of the lumbar vertebrae were taken. Then the score of the osteophyte, the changes of the lumbar disc height, and the
deformation of the vertebral body were measured. Results The Nathan scores in the osteoporosis group were significantly different
to that in the osteopenia group and the control group (P <0.05), while no significant difference was observed between osteopenia
group and control group (P >0.05). The difference of the height of the lumbar disc in every segment in each group was significant
(P <0.05). The height of the lumbar vertebrae discs in osteoporosis group was significantly lower than that in osteopenia group and
control group (P <0.05). Though the deformation of the vertebral body between osteopenia group and control group was not
significant, the deformation of the vertebral body in osteoporosis group was significantly different to that in the osteopenia group and
the control group (P <0.05). The deformation often occurred at L1, 14, and L5, most presenting as the decrease of ha/hp.
Conclusion The degeneration of the lumbar vertebrae in osteoporosis group is the most severe, the degeneration in osteopenia
group is less, and the degeneration in control group is the least. The results indicate that there is positive correlation between
osteoporosis and the degeneration of the lumbar vertebrae. Osteoporosis can promote the process of the degeneration of the lumbar
vertebrae.
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Table 1 Comparison of the general information

among each group (x +5)

W H B A 20 A HREE4H
BIE (n) 60 60 60
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AT (kg) 50.36 +2. 85 50.78 3. 46 52.24 £2.56
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R2  FHUE BMD HH (v £5s)
Table 2 Comparison of BMD among groups (x %)

2151 %5 BMD ( g/nm2 )
B B 4L 60 0.538 +0.052*4
R4 60 0. 680 +0.319*
B IR R 4 60 0.851 +0. 074

L HIEFA IR, * P <0.05; 58 B4 L, 4 P<0.05
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Table 3 Data of the deformation of the lumbar

vertebrae in each group (x £s)

i H FREME  EEEOH SRIERY
ha/hp 0.86+0.08% 0.8820.06  0.96=0.16

L, hm/hp 0.98+0.06A 0.98+0.05  0.94£0.09
hpi/hpi + 1 0.87 £0.06 0.87+0.07  0.94 £0.09
ha/hp 0.88 £0.09%  0.9220.06  0.89£0.05
L, hm/hp 1.05 +0.07 1.03£0.04  1.03£0.07
hpi/hpi + 1 0.87 £0.05 0.87+0.06  0.89+0.10
ha/hp 0.92 +0.10 0.95+0.05  0.93 £0.05

Ly hm/hp 1.03 +0.08 1.05+0.05  1.06+0.10
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hpi/hpi + 1 0.95 £0.10 0.97+0.09  1.00 £0.01
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hpi/hpi +1 _ 0.98 +0.16 1.00+0.13 _ 0.99 +0.20
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Table 4 Comparison of the height of the lumbar disc in

different segment in each group (x +s) (mm)

i A] 45 B RS B A B R4
Ly, 6.8+3.74 8.5+1.6% 9.4+1.4
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L34 8.5+3.34 9.2+1.3* 9.3+1.3
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Ls/S; 7.1+3.6% 7.8+3.0* 11.0+1.7
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e Nt 30 11.37 £1.794
B4 30 7.23£1.22*
B IE R A 30 5.93 £1.23

T A S R 2 R OE R A A, A P <0. 055 B R
DY HIER AL, Y P >0.05
2.5 HEESERERUMIMICHES TS

nERrR BT BT AL B 2

KB EIEEHZ AR R EEES, T —
RSy %5 BE 5 B B Z (A AH OGP, FRATTR A
Pearson FHICHHT S DR AT HE 27 00 A, B
BIZE R BN BE R 5 a5 2 B e 2,
Pearson AHXC/HT R AHIEREL r = - 0. 791, $/nH
PR 53 2 0 OGRS B Brsi Aa e
EWEITEAX,P<0.01, HAS IR,

3 i

I HTI2 BB T P A 5 5 B 23 B A ARG, 3L
B X ZRM IS 2 H A B 2f AR FE AN A B 2 A
Ay ik, O RE AR R A RE B2 W 4 b
WES L T BB S A R AR Y O R S R
PR AL S AR A B E £, J At
1EXF 59 BIZARXT LI T /T, IR BB 5
AR R IERG , P2 g0 122 (A [+
IBATHEAR IR X CT B MRI 25 52184 OB A TG
PR , A B b b ™ B2 A 5 B AR A 7 s A2
I PRFEIAVIHSC , 2RI PR L 367 AR 1 7 AR
(18 TR R 7 AR T 7 i A A~ REAT S AR = I R 7
2, Margulie %' 752N M HFLL T 290 41 ( 22 170
i, 55 120 5,50 ~80 %) T W 8 & O 98 A 0B
WERME TR EHE R, E T RGN E
Pk AR AR,
(NS 218 TT)



218 G RN E = A0 A

2014 42 4520 %552 ] Chin J Osteoporos, February 2014, Vol 20, No.2

strontium ranelate for osteoporotic fracture rats [ J ]. Chinese
Journal of Coal Industry Medicine,2013,16(6) :890-892.

[34] Lips P, Bouillon R, van Schoor NM, et al. Reducing fracture
risk with caleium and vitaminD [ J ]. Clin Endocrinol ( Oxf) ,
2010,73(3) :277-285.

[35] Francis RM, Anderson FH, Patel S, et al. Calcium and vitamin
D in the prevention of osteoporotic fractures[ J]. QJM,2006,99
(6) :355363.

[36] Manolagas SC, Burton DW, Deftos LJ. 1,25-Dihydroxyvitamin
D3 stimulates the alkaline phosphatase activity of osteoblast-ike
cells[J]. J Biol Chem, 1981,256(14) :71157117.

[37] Lian J, Stewart C, Puchacz E, et al. Structure of the rat

osteocalcin  gene and regulation of vitamin D-dependent

Proc Natl Acad Sci USA,1989,86 (4) 1143

expression[ J .

[39]

[40]

1147.
Kuroda Y, Matsuo K. Molecular mechanisms of triggering,
amplifying and targeting RANK signaling in osteoclasts [ ] ].
World J Orthop, 2012, 3(11): 167474.

Chen Hao, Feng Fei, Zhu Fuqiang, et al. Correlation between
vitamin

serum 25— hydroxy D, parathyroid hormone and

osteoporosis in elderly fracture population [ J ]. Chin J
Osteoporosis & Bone Miner Res, 2013,3,6(1) :2027.

Boonen S, Bischoff¥errari HA , Cooper C, et al. Addressing the
musculoskeletal components of fracture risk with calcium and
vitamin D: a review of the evidence [ J]. Calcif Tissue Int,

2006, 78(5) : 257-270.
(W B . 20130628 ;15 [ H 1 :2013-08-16)

(425575 180 1)

WG T 180 132X %) 2 1415 3% | e K
RBP4 A ] 458 5 P 0 A B M T A 46
ASPEFRIEATIIR 3BT , G5 SR A e 22 AT B
A R B A S TE R O A T 5 M A
As N E AR AR RERE . 5 R IO s R —
.,

B FE 175 A S O A (L T e =
RGPIF IS, A BT A 7 24 B 52 f TR
Ao BRI 1253 BN T8 B A (A B
HERASIRFI L S T R A 2 SLIMZE I | T
S TG M S P B 08 14 £ 00 3 25RO 1 A
WARE, BETCASEE RIS T B A
PR BR TR e LI P T3 TR AL 1 A 4
SEWFFE, FRAT TSR RE S M T 3] B 5 A A S B
RS A= 1 F1 25 WL

([ & % x & ]

[ 1] Genanat HK, Wu CY, Van Kuijk C, et al. Vertebral fracture
assessment using a semiquantitative technique. J Bone Miner
Res,1993;8:11374148.

[ 2] Naohisa Miyakoshi MD,Eiji Abe MD, Yoichi Shimada MD , et al.
Outcome of One-Level Posterior Lumbar Interbody Fusion for
Spondylisthsis and Postoperative Intervetebral Disc Degeneration
Adjacent to the Fusion. Spine,2000,25(14) :1837-4842.

[3] hiRBEEagE. RIS IT 18R B BB AL AE 1 0 3k 5%
S At AR T H AL, 2006. 23.
Chinese Medical Association, Clinical guideliness Osteoporosis
and bone mineral disease. Beijing: People s Medical Publishing
House ,2006. 2-3. (in Chinese)

(4] 2R, 27, HEM, 5% & %R TS EBCH HE BT

AR R A BE R4, 2000,21 :52.

Fang HB, Wang QP, Ma ZS, et al. The changes of bone mineral
density and degeneration of lumbar spine, Journal of The Fourth
Military Medical University, 2000,21:52. (in Chinese)
WP A BB A AR AN TR R B A TS S A IR AT
PEAS e R AT B AL 2 R, 200258 (2) :162-163.

Tu PS, Zeng Y, Huang ZW, et al. The clinical analysis of
different degrees of osteoporosis and degenerative lumbar spine,
Chinese Journal of Osteoporosis, 2002, 8 (2):162463. (in
Chinese)

Margulies JY ,Payzer A, Nyska M, et al. The releationship between
degenerative changes and osteoporosis in the lumbar spine. Clin
Orthop,1996,324 :145152.

Zff okR BT S R RN B IE R K R BB AL = 4R A R
JCECF BRI ST, P E AU TR AT, 2013,17(9) 1 1521-
1526.

Li W,Zhang H,Cao LJ,et al. Establishment of the lumbar spine
in normal and osteoporotic three-dimensional finite element
numerical model, Chinese Journal of Tissue
Research, 2013,17(9) :15214526. (in Chinese)
[/ = 1A R 2 N = 0 VN X N T =W R A
Jr A B FROGHT ST, o BB FA 2 7, 2008 ,14.(1) 57,
Cheng C, Li QL,Liu HQ, et al. Finite element study on stress

Engineering

distribution of local strain osteoporotic vertebral fracture , Chinese
Journal of Osteoporosis,2008,14(1) :57. (in Chinese)
TRIERR, BICE, B, 55 BT = 2 AR S R Oe A
B0 R N R R S, o i R A 2 A L 2010,
28(1).78-84.

Zhang GD, Mao WY, Liao WJ, et al. Spinal bone density
measurement of 3D reconstruction and finite element analysis
based on its significance, Chinese Journal of Clinical Anatomy,

2010,28(1) :78-84. (in Chinese)
(Yeks H 1. 20134048)



B R %E?&z&ﬁ A AR S R4 T [HBGEE ..

(=" EH, Wil SR, BRI,  WANG Zhiming, YANG Xiongjian, WU Junzhe,
CHEN Ganfeng
5 AT TR T P B B — &L, T 4R, 528400
W L R A
ISTIC
LT 442 Chinese Journal of Osteoporosis
50 - 2014 (2)

ARG http://d. g. wanfangdata. com. cn/Periodical zggzsszz201402015. aspx



http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201402015.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bf%97%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e9%9b%84%e5%81%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e4%bf%8a%e5%93%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%95%a2%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Zhiming%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Xiongjian%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WU+Junzhe%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Ganfeng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%b9%bf%e4%b8%9c%e7%9c%81%e4%b8%ad%e5%b1%b1%e5%b8%82%e4%b8%ad%e5%8c%bb%e9%99%a2%e9%aa%a8%e4%b8%80%e7%a7%91%2c%e5%b9%bf%e4%b8%9c%e4%b8%ad%e5%b1%b1%2c528400%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201402015.aspx

