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Abstract

Both Osteoporosis (OP) and Lumbar Disc Degeneration Disease (LDDD) are prevalent degenerative
conditions. OP can be classified into primary and secondary subtypes, with both variants predispos-
ing to fragility fractures. These fractures significantly compromise patients’ quality of life, elevate
mortality risk, and augment the healthcare burden. LDDD, on the other hand, serves as a key etio-
logical factor for low back pain; it may further exacerbate nerve injury, thereby increasing the risk
of disability in affected individuals. In current clinical practice, OP and LDDD frequently co-occur in
the same patient. While the pathogenic mechanisms of the two conditions share certain similarities,
their specific internal association and underlying regulatory mechanisms remain not fully eluci-
dated. Consequently, this study systematically collated and analyzed core literature published over
the past three years, and performed a review focusing on three dimensions: “relevant overview”,
“correlation of basic mechanisms between OP and LDDD”, and “clinical correlation between OP and
LDDD”. The findings demonstrated a closely intertwined correlation between OP and LDDD. A com-
prehensive understanding of the associations between the two conditions in terms of basic mecha-
nisms and clinical manifestations is expected to provide a crucial theoretical basis and practical
reference for the subsequent prevention and management of disc degeneration in patients with os-
teoporosis.
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LA (OP) 2 o W) — MR VR0, DA Sl o B IR A AR e S50 g 12k 1 g i R

7 HL N S R B R B AT, 4 R AR TR U A SRR A, B S BUETI 1] WAT R AR R,

HIREASE TR 3 s KAE—IR, FTSOEARE 3T (50 T R BTOHE A B 3 B i 2.7 F5(2]0 JEAE () 3R AT
P£A2(LDDD) 5 B % VIAHOS, J2 3Bk i) E 2 H R 2 —[3]. LDDD M55 MU AT, BEE G
BEfE, MERFE A )5 W o, SR BUKE R T IE, SIREMEATRR . & IF OP, MR 5%k
JEAETEE (4], ITeER, REHSNOZRACHZMINE, LDDD &#F ¥ IHFK OP, JuA4Z )5 ikl
Foo R Py MEB R 7K T 3B 4L, B %5 (Bone Mineral Density, BMD)E. 2 N B#, B R# BT 5 & 4 LDDD.

K, k2 U]H§ OP 5 LDDD IR AR BAA B2 . [N A%t OP 5 LDDD HIE X Kk
WU SET7 TS L HEAT T KRBT A IS — 2, SR I R 45 1R AP AE — € il JF HBZ RG4S

SNTe R, ABFARIEDA TR ECR IR , X OP &5 LDDD MIERHAL 21 R ST 78 12t 1247 in
TR
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ATERAR 5 IAFIRR B BTN, IAH OP J& T —Fh 4> S MR Br BB, FLRFIE B Skl « B OV 25 R Ak J 3
I e, RESEBEFIREE T E. R EAHL(WTO)E OP & Xy BMD {1 T [F 14 Hilfd B 4E 4 N Ai
Hi 2.5 MRiEZE KL, E(T{ <-2.5SD). OP & —Fh SHIEAH S E BE B, BEAE AR K R0 S 1
(510 #2022 FEE R G HES, #E 2021 K, FKE 60 Z UL EAND S 2.64 14, 2958 AT 18.7%;
65 S LA ANOEER] 2.012, 2158 ANE 14.2%[6]. ARIEEFFATHRFHEER: 50 % L ABEE R
FASE B Z R 19.2%, H MR EIL 32.1%, B 6.0%; IRTHLIX A 16.2%, RATHLIX A 20.7%. 65
% UL b N BB AE F0 RIE 32.0%, AN 51.6%, BN 10.7%; ATHLIX N 25.6%, £<htth
XA 35.3% [7]. JEHER, T OP MPHAE RIS SIS, AR ERiA. BRI . Lt
PEMERCER SZ AR ) FOR S5 IR 2Rl ), T UG R4 IR iR BOR 8]

2.2. BHERITHT

FEEEAFE (] 280 2 — P LA TR AR 0 S R PR I B A 54, AT AN MEAR 2 1], B B 2% (Nucleus Pulposus, NP).
#f- 238 (Annulus Fibrosus, AF). H 2 #% (Cartilaginous Endplate, CEP)ZH %, 72 i A #E il & 12 29
PEL RIEME. S J) R AR AR e S5 7 T AR B E EAE 9] [10]. BRI WIG, EMEAE 2
A, PSR R A, IERAREAE, SIR ™ EN LDDD, SEEL N, 4B LA,
TEH B TAR R AR TSR ™ g m, SRS R . WA E RSB, LA =3 0 v] se e
7 LDDD K. JHE RN, BRI BN EURIA R 5.77 12, RIE BB 6700 1, EAKEK
&I &, 1M LDDD 38 S ) 32 2R R [12] .

3. B RN S BRI IR A E M X M
3.1. XKEYRE T

MEHMIAEK-18 (IL-18) -6+ MIREIRFEE F-a (TNF-ar)« A F-27 (IL-27)%% 2 40 i [ 11
& ORI AT SR A TR SOR A F I R 7o B T S i AR B AR, A S B A A AR AR, 2
L EMEBR N R A . I IL-18 VE R — PR ZU M B0R IR, R85 858, JEIEHE LDDD [13]. i IL-
6 A& —FP A NI S HE R AR AR A L R R T, HoKFAHE i & LDDD [14]. XSRS 1SR 84 {51
#a 22 e PR M IL-6. TNF-a. 1L-27 /KF, SR RKILES MG IL-6. TNF-a. IL-27 /K55 F 5,
HA % IL-6. TNF-a /K FR%AZ )G OP RAERKMAL G ER. EEBE[16] AT 2020 445 2022 44}
150 451 A ) 45 2% HEE B HEAT 37 TL-18 7K SPASIN B -5 A [ SR AR 40 20 AR DS MR 5, 45 R I B
MG IL-18 KPS 3y, R L4/5. LS/S1 4T BeAS [R) JEME (8] 5% 70 9 5 5 (LTS TL-18 7KV B s A0 i 15 44
I, X — S5 UL IL-18 KPS A R AR AR R R AEA DG, 25 T MR N R E. K
. 5 bpTik, RIEME T/E OP. LDDD [RR AR &k b 3 5 24

3.2. MEHE

BT 1B A R T IE AR (RANKL)Z —Fh 1T RUES R AR (5, 728 T e 40 AL T kS 4,
RSN IR RES Y o WEPCR RE N I ME IR S AR RS 0] RANKIL AT G 40 it £ 7% s B AL
(M-CSF) 5 3 FURC B A R, 38 AT A O e R PR 7 i P W USRS S i 4
TR A I A 5 s Ve B A WS 3P E R, BHAERCE AU i  [FIR, JEREIE ] RANKL 74,
RSB AR AN I A5~ (OPGYII A, AT AT B, BRAR PR A R B R Ja b, MEBGEOGHE
[ AA M RIEM, RELERr HAERORE, TBaREEK. DAER L, OaMEsEACrmT
BT MENRI A B 7T P~ AR S, HE0 LDDD Ui . i EEE 17 A BEEE#T 5T 208 4] LDDD &%
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T IFRE, X H B AR 5 EAE BMD [R50 R B IT 704, &5 R IR 5 EME 5 B i FRAIS, 8 T, 44
2 Ja e VERIEHE BMD 8 B30, HAd 24 5% Li-LyBMD. JEMET-35 BMD 4% Lotk m; BEE R
BB IIBRAG, T LR S5 L) LDDD f2E S £ INE R AT B(Li-Ly) ) LDDD %45
FHARHEAR BMD (FAEPESN 22 57, (A 4528 5 2o PRI #5715 B AL 1R 0 0R AR 45 2 5 AR AT AME AR BMD & IEARSG,
JeHIE S AHAR T AL HEfA BMD AHOGHERE 3R, 456 iR #T, A NMERE XS OP. LDDD &4 A B R 1)
WEER, JUHRLEE S0 L MEE KR R K, B OP. LDDD KAEMEERE.

3.3. B 4RB/RE B 4R R (RN B 4R AE)

WA e AR A B R A% L, TEEBE AT 85T R B W I it 47 = 2 A R 4% 4 FH 18]
e, B A0 RO B PR . A0RRIN T R Ca¥ S — RAUMEF, o A LR 7 BT 40 B Ak A sk
UM, AU EE[19]. FFAHR . BECE AR PR Rt B E . SRR U
AHM LCIL,  BRERCE AR M DT R AR L R 2 R AR [20]. AR FidR tH(21], 7£ OPG JE:[AIREL
Ik /I B PR [ 5 B 28 AR B I A A, SRS 0P A R T P 9 TR I (TR AP) B €84 K I 43 A K i 11
W AR BRI RS, BCH ZBR B b S SRA50ET N, i Rk LDDD FEEEINRL. HAT, T RE 2
e/ 2 4 L 75 R R B 520 OP LDDD, DA Al 41 44 e i SSOHE ) 25 38 A48 (1) ELAA B 1) 45— R 470 ] 8 it
AR IR, A R T A R — IR E S T .

4. BRERS EHEEZIR T AIERHE X
4.1. £¥hE

R R A | B R AT S R G, A A R i R AL
A — BT A IR E[22]. OP 2 FECRALBE A . B IREKP I R0, BEmsss & 4245 |
W, SURNEEE AT b TG HEE B REIR S K T AAAE—EBCR, By OP W iZmd & & F LAY
JIEEAAY, IHAME R B IR AR .

4.2. BEBE

E%F OP. LDDD [fIfa s, ZHEM T RM X &, CTHRE. HXERAE, Wit PG %K.
METM BB AT M OB FE RS, I R R [23]. B AT, FEHEE & CT(QCT). M hg X LRIt 52 :(DXA)
B F T8 8 A ) 7k, AMBERS 2 Wi Baiibe, JEReA B T-9Ffl LDDD. [E N 223 5% ifg
FEE24] N0 OP FBE AT QCT. DXA frill, 45K QCT Kl & &kl & Fsia ks th 2 T
DXA, HH QCT X>60 & N#E&H =D & BB FE H 2 5T 40~60 & NBE, 1M 40~60 2 4% B
>60 & HBEE A HatbEEmd . BRsm e iR S ke, X—8 Ui T QCT X OP iz
WrigUEtE = T DXA, HAEARFER . MR B ARSI AN E, se%idt— B4 m OP 2 Wik
PEo JAh, IMERRESE[2SINRIBPERR 78 258 ) IR £ 200 kL, 5 &g sk, t—2 a4 OP,
LDDD MR 85 RAI: i Los 19BN, OP 41(CT {1 < 100 HU)EHE A £ER AL PP B B IEH 41(CT
fH >160HU). & &P HCT {4 100~160HU) s Loy Laus Lasy Ls/Si f Li~S) MEM AR AL VP43 351 5
L CTHE ARG,  BHA A o i b 55 A ) BB AR R EAH DG o 1 A7 B S A5 (26 ] A\ T8 I X0 ) FH 22 745 o oy
TEIRBENALITVE A AR AL BMD 5 LDDD [R50 &, K ILEAL TN 1) OP Ak (8] 5518 A% & AR 1 47 ) 5
MK %, JEHE BMD. 4: & BMD. 2R BMD SHE[AIFRARIEAA G, HAEME BMD. HE A #0R A 2 8] 47
FEIEFAPE RN FR . X 451038 7 OP 5 LDDD R LM 528, b 4% Fil BEE-BMD Tt = 5 5
HEIAI£HIB AR D)Mo, JeHL R4 5-BMD. £ BMD Jt7 5 LDDD fE7EHoR MESCHR, 1MifEHE-BMD 5 i
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HEIR) IR ARAFAE I I R ORHR o 43 70 M IMA W S5 14 [l PR 9F 72 45 A W5 8 N e P /R BE LR T FE 5 1007
JERIS5R, RS TTNE BRI E RO K. Nk, I R 2RI T, 78
NHEBEMIEERAREEK, RN BMD 5 LDDD Z[AIFAERR R . EImARSEE A, X TR S, &
WEERER OP, B ATH /0 BT AR IEMERS AL BMD 4558, Dl 3 RIEL: . BERIRTT 7.

5. B4

ICN=A

OP. LDDD ¥R % WAk 2500, 7= E M b Z R A s i . AW T IL RS OP.
LDDD KISk ERHEAT BB AT, AN RO I R R Jm s AN T, AR SRR B 7 B — 3
FEREHLH] . IRRZH R R, HPREE T2 57T OP. LDDD R4 KIE: REFFRNEZAMEHERT
AW FIEAL S B LA OP 52N LDDD Y HE 2 e, SRMBHTT ik, IBERAERIAR, AThE
EREERHIZESR . AL, KRR LR AIRZR OP. LDDD HFERLH] S Im RSB E, TTRERTHEVE
BRI AT, A PR SR PP ok 25 T 2B 0 2 S A 2T 9, #R R OP Al St AZ 424 g 2R A T N % LDDD
BERE ;s REALIA LR SO B (VR T SRNE, SESR IS HERESE, A BN R Sin T IR BB 55 R, B
T EH AR R KT
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