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Analysis of risk factors for refracture of adjacent vertebral
body after bone cement reinforcement
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Abstract

This article mainly analyzes the risk factors of adjacent vertebral refracture in patients with OVCF after bone cement reinforcement
surgery. A retrospective analysis was conducted on 160 patients with OVCF who underwent PVP or PKP treatment in the Department
of Orthopedics of the Second Affiliated Hospital of Shandong University of Traditional Chinese Medicine from January 2021 to
December 2023. The patients were divided into the recurrent fracture group (24 cases) and the non-recurrent fracture group (136
cases) based on whether the adjacent vertebrae recurred after the operation. By conducting statistics and calculations on the general
conditions and surgical factors of all patients. A univariate study was conducted on the general conditions of the patients and surgical
factors. Through multivariate Logistic regression analysis, the risk factors influencing the refracture of adjacent vertebrae after bone
cement reinforcement were identified. The conclusion is that the risk factors for refracture of adjacent vertebrae after bone cement
vertebral reinforcement surgery include bone mineral density, bone cement distribution, puncture method, recovery rate of anterior
vertebral height, changes in Cobb Angle, and whether the anti-osteoporosis treatment is standardized. Sufficient attention should be
paid in clinical practice.

Keywords
Osteoporotic compression fracture; Vertebral augmentation surgery; Re fracture of adjacent vertebrae; risk factor

BIKEBUARFBERBITRIEREZ S

MR iRE " 2R

IFRPEZ RS EERE, E - LR 55 250002

=

KL EZHHOVCE B FATH RRAMIEN ARG A BB I R E, @i v E 42021451 A £2023F 1280 TLAF
E 25K 3% B E R EHATPVPHPKPE J7 49OVCF % 51604, HIERGE L EHEANMETITHRAS A BATHA
4t Ae R B A H(1365]), BT PTA & H —REAFF RABAFRATR . FEF—REARTFRB LT E
B &85, % % W4 Logistic® )2 547 B 7 % vf B K R IRAL ARG ARARIR BB I 89 B Te B & 438 B R RAERIRAL K S AR
WEAERB RO LR EOETEE. BRREROF . FRFX ., MRTEZERLE, Cobbf T, & FHEIE M
BT, eREF ARG TN,

ES k|

B GANE RS BT ARRIRALR; ARAERR I AR E

17, AEF E RGBT OVCF 45 180 /5., OVCF X%
BEE A DI IILH RITHE R, B RETALE ELk A8 z%igi;ﬁiﬁiﬁgi;giﬁmggizggi
EI=6 T RO —TRETRANO RN, KR G pama Wi 2 ENET. BEEERAK
BERHLEZET, MEPEE LN EITESEEEHE S8, BKERANERE, HEEAHe]. R
WA 1 46 H 4T (osteoporotic vertebral compression fracture, Pm. R FRINHIESSE A, ol B EUCE R AR
OVCF). #EiF5t, OVCF (8 BB 2y 5 asv 2 10> WO RIMENRSEWRGERAE, ZHARCRAN Y2
0 T OVCF WG IRIGTY, HACEAR NG & 5 M5 Ak

‘ S & 250 1 TR
UREME] (BN emER e Eegs ) (perouancous kyphoplasty, PKP) . £ RTIE(HE A
( percutaneous vertebroplasty, PVP) | 4gfREE4%5E, Kifm

CIE&EMY 4R (1993-) , 5, PEWRIGEN, W ek mir, S ER a4 S N T2

s

I, EED, MBPESHRZNR. B Y Eit, BRI GBI RS R T A%

1 5]

I

151



Tl REFRE - £ 08% - 09 # - 2025 £ 09 A

R N AEB I IR RSO B KRR S e
T HIRE fERR R R TR T T, adE—22 AR B
PrieftiRiE.
2 WA %
2.1 RS iR

st A SRR AR SRR AR s R,
Fe ARSI EIRINE, KRR SRR LHE MG, &
BHEMA: GoMemlioe 575 HemeP N mbatE , REEE IR
TR AR SR s 00 R4 ™ E I B E W S H OB 5
s SRR XL R HEAREE N, HEAR CT fod
A WG HEEE B IA IR B X3, thm] MBI INTE e BT
£, MRI [ERgGOREN R ENEE S, TRERSEE
FRRRET R BRERE: RiE RS TR
PAEIZITHRM (2022) ) T EEEISWIRE, B%ENE
T{E< -2.5SD, WA 8 TEHIAE.
2.2 fR I N FRAEFHEBR FRE

INAFTHE: HHRFE LIRISHFREE; s 278 3 ADIN,
W AREE AR BT PR F AT A PVP B PKP;

Hesbrite: R KM AR B AR S 2R R
PEETEE; RN, 2 AR B ST wET
BERRAD, SRR i AMEEIERTIS; R NRAESER
2.3 iRl —Ag E Rl

AW 5T A9 A 2020 45 1 F & 2022 4 12 3 F F e f7
PVP 5, PKP J&IT TR &40 ARRUERY OVCF R 3L 160 51,
Horp B ST, 4otk 109§, Fi4H 54~89 &, S
(67.12+6.28) %, A REEEASGEIFRHET, FETHTA]
E6—241MH, FHHh (147+£3.5) M H., HBIERGAEE
BHEHEEIRAD N : BAEITH 24 B) FRFEL ST
2 (136 19 ), HAHMEREABEITEN 15%.
24 FRAAXRARG4LIE

FARBA: BEBUREMT, $FEAROIREEE 2,
e RS, il C AV mT R Rf e N HoME S AR KBTS,
HFRICHES AR IMUEET S Bse 1% $hik

FZ2 R DR R e I Bl Sz bk . BILPY B 1T JEI e, JRRIASER L)
Ja, BN FHERIE T T 5 T MU SR 2RI A
MERRTH 173, ERTE/KIEZZ T, PVP RN EEGFEANN
MG E /KIS 1 PKP AR NI S8 i 27 il E i A SR,
SRIGBBINE HEER B E—E I D(E, C BB
eSO IRE , BT AEKE. FARSEESW FHT,
—HEINEAKIEEIR, RERERE. SRrEKE s,
e R, AT EER L LA

RIGAHE: REHREEIEE NHED, B
R BIZVGES), 17X &K CTIRE, WEF ARG IEEE
B BEEAREL A, 3 A, HE1F. 20 J2EE
BT, HUEEE ARG RO TS BSIARTT, B EE
Pk,

WEEFEPR: it BB — R0 (G MR B
KHIME ASE S R E BRI )RR ARRE (B
KA. B/KEBR. BKENDHE. 5. Mk
RIS EEREE %, Cobb FZE(L)

GEVtF AT BTE BRI R A SPSS 21.0 SRit kit
FForhTe BOEMEIESYE, THEEERA (x+s) FoR, HH
SAAMRIERER R R s THEOE R n (%) o, @A
R £ T8 BT <5, RH X RIHIRIEARE
Fisher BEIE 2 S2Mm R 20T # ] Logistic [EH5HT;
FBG/KE P < 0.05 REZEFEAGIEE L.

3&ER

BREDITER: BREBIFHESTHE., 5KES
e B, ERIDTA HERTS S E % . Cobb
e, KB RBE L . RENVEIE RGBT 5K

A

A EITER, ZREESIEENY (P<0.05), W
HIEIERY ., MR, IEABKERZ S ARBEESIHE X

(P>005) o HeRFE®E. BKESHR. BRKEDH. &
RT3, MERBTS SR . Cobb MZE(L., I I
R ROMEIUE BBIATATT i A 2[R 3 logistic [A1JH5)
Hreo

*1 BEHEREZRNEERSNER

A BT (n=24) REFEEITH (n=136) t P
st 65.82+5.69 67.73+5.95 -1.459 0.147
MBI (5 4, #) 9/15 42/94 0.411 0.521
HEAEKEE 5.06+0.72 529+0.77 -1.362 0.175
(ERdisy -3.56+0.45 -3.24+0.48 -3.038 0.003
HAESR (B /7%, #1) 4/20 7/129 4228 0.040
BAJEAR (B / FREH, ) 8/16 19/117 5.452 0.021
T CEROU /S8, 1) 10/14 15/121 12.293 < 0.001
ME(RETIE LR 2 17.24 +2.78 14.47+2.93 10.882 < 0.001
Cobb FARY, 16.56 +4.31 13.15+4.12 3.713 < 0.001
KRS EL (578, #) 6/18 14/122 4.034 0.045
G HTEhLE FusAeIT (57, B1) 717 80/56 7.232 0.007

PR el ROTiRe

152



Tl REFRE - £ 08% - 09 # - 2025 £ 09 A

FEHTEINE DR, 2ot 203 logistic [A]T50HT,
ERTOR, BEE. BAKESM. FRTAL RIS
PR 2. Cobb AN, BB HITEHLE BB IAIATT 5 A0
BRBIHIEMEAER (P <0.05) ; Hi, B%E. &

FKIES AR R MEARATHE SR E 2 . Cobb FAZE(L,
B HVEHUE BB IATATT 208 s BB P A A= il 15 R
HZE (OR>1.0) .

Logistic [A]J=153H45 R L7 2.

% 2 Logistic B3N &R

Arig B S.E. Wald P OR OR937aCt
TBR FIR
B 0.397 0.115 1.806 < 0.001 1.487 1.186 1.864
KBS 0.706 0.107 1.750 0.386 1.006 0.992 1.021
B 0915 0.026 5.993 0.014 1.015 1.003 1.026
R 0.169 0.058 3.528 0.003 1.184 1.057 1.325
e BTSSR E % 2.584 0.885 8.516 0.004 1.075 1.013 1.428
Cobb A5t 1.146 0.102 1.543 < 0.001 2.003 1.730 2.559
I R 0.602 0.031 1.451 0.229 1.098 1.005 1.801
AT FEAIGT T 0.971 0.211 21.116 < 0.001 2.640 1.745 3.995

4 33

KRB AR TR ST B B MAVE 48 BT
WFRF, HRERISHERER, (EARGHER L EHHTIIX
FAR IR BT MR AR i it . B BT SR A
FEER KBRS, & SESrEE s, mEEEE
FEIEHRES, AR, IR O RE N E, HE
TETHE ARSI, (ERENTARIGT . Kk, B
i OVCF .3 PVP 8l PKP RG4S TE A B 0GR H
FEAEEE Y., BHil, XTEKEBRAAFAHEEEL
BHTHERRR RO R EEIRE, B RERHARIIH M
EMRE, KEHFEE NN B EE B TGIAE R E AR
MR AR S 2R R 4L A 52

B EEACE: IR b s SRS AE 1) B ZE IS R TR AR
MBI, BRI OVCF B e A S & LEABHE
BTN IA TS . BRI B R ARGE
ITEAMEEGKREE, EEF¥EEINEEEACHENZ
H7KIERRA G SBHER A BT IOME— R, Xt Al T
B H EEETEAS OVCF B R G A & BT KRG (1) B 22
PME, ST EHZERE T #< -3.0 SD FEE, ETEKE
HEASRCARIT, FER 78 R G AR R & BT = X
B, AN, EREHEA CT FIERY Hounsfield B4 (HU)
1B, BRTDAVE A B i B 3 B AR S B T UG ) P 5B
FR, AISWHRHENMERS B, LIS ® 18 i G PR o i
R, R TARSBHEAR M L AR N 2R &R ST Y
HU {8, B Sl HU (E 2 RN Z EfEA HU BR A E R,
TP AHAR T BHEAR NI Z 5. ARABHEMR HU (B R E
SEROIEIN, SRS A R ERES, SRS A
BREFHIRET &, BrLL, CT & HU Rk E R
R LA —EiETE .

HIKIB A B KIR O AR REMHE (ASR T %
2V EEEN R, E/KEEI T ARG F S IR

IR, BIEE/KIES AT A ARE D AR Bk
B RET 3 R, Hrh D B EAREE L BrR . H
s ™ SRR EKIE A A HERT O B, AN HIE
B ERFBHE S Ui Z R E 22 040 5 IR R 2
A= D2 BEHA, 1 O TR A1 A AR 4 XU
BHE . B st RPN H R A K
YRHONFE >, X ATRES SRR s, BTHIX e it
— e MR, IAREIKIEEMEN S TRE, AT
DsEs RO DR AR AR R RIS, Mt St ARD TR R RIRE
7, WD TABHER BT A L. SO0, IR LH SRR EKE
ARG AR 2 BT AT RE, BB R4
s, ISR A A BT XU

FRITA: BRKIERMAREL L FERIN, KECHFN
SRR EERIFIF T3, B S RO 22 ) 5= AR B [
SR, KT IR A ARG A HE R A BT RS2,
HEERMA N, (BRI RNERES 5 SERE
ABHER T, MES IR ARSI FRE T FR I ZE R AR ANRER
EFRBIRMEART L, 5 HELEKIEEAJG R A RITE DL,
TR UMEAR AR, ZERAIAEAER D S 2 HBERIEA
KIS ERrIEES, AR GHEAR S fIRE, i Heds
RN AT, Mift SEAREHERE L BT, YR, A
RS HRINE R A BSR4 4, i HAES RS MRl

ASEE R L, (HFEZEAREREEEGIT MAMESRE
g o

HEARBTS S LIRS 2 5 JRH Cobb MAE(l: EHEMRRATE
AR IS, WAL BRI, JF RIS
Cobb AR, TEF AR, IMRHE A TRE
ot R AR, DU IE R i%E Cobb M, JLH
7E PKP FARAZEIRE A, A, BFUFfEt, &K
ISR EE ARSI BT, ATREHE AT E AR S
EITHINES . FARHASETR, ABHERE AR HERRTS

153



Tl REFRE - £ 08% - 09 # - 2025 £ 09 A

BERE R B E ST ARL ARG, EERATREET
AR B AT AT S = B 2 SR 4k ) -,
TG R AR O T . B WFSTIESE, Cobb AAUTE
FERFIE R ARG AR T — IR R, AILAAA, W
IESRRE 5 BEAIFFIE G Y Cobb £, AIRESSHEL R A
TIPAly, IS B AT 2 (o At e A B 3 XU
W, ST, ARE AR AR RS M s R 7 D B 4
TR ERHER R FEEIEE . Rifl, R TR
FEMRIE 2%} Cobb FMARI BREIE, Halinikz BAIRK
ZEMENILR, ARFEEANGET.

AR REAIATT . A P e, BFEARM
P THUE BT RATATT BETSHR TR R AR BT A & A2 XU
KT, ABEEITAAR G REAIGTT S hEEUA T
ETHEEITA, RIAARE RSP RBA TG B TiE
TR, i BRI R L SRR
R EFEITOEEAR, MbrE BEiiAG T REE e
BEE, FEIVEITE RN, FFEHMRZ, PVP 8 PKP
FARME T IHEWEEEIETT, mbrE REAIGTT A 5%
RIFIRAC A, &G TTRESCENFRASIA . (L, 1R
HEBHAR KGN, Bl TR &RIAA R RITEHUE 5
BRAATEST A, HONBEHIE MR, BEiaTT
FHE,

154

5 45i%
BEE, BEEACE BKIES IR RDT,

HEARRTZ SR ERERE . ARG Cobb AZRELLN A HENT

B EREATRTT 518 B /K SRR S5 A HEF BT RO RN 35

TR RERIE R, BEDGERERE Dot B [ Cobb M1, (L9675

FERMIE SR RILR B 7K e S 534, R B

XA MVERIPUEREHAIGTT, Mifn el RasHEA-S4r

B4 A= AR

S 3k

(1] RERFREIRA. B B FA T BT H T SIS R TRt R LLZR
B BERALAREEERIAABE)#R,2023,44(01):67-73.

[2] &P O ANESE, SR B A PR M A B AR R B AR T 4R
VT AR T ST PSR A A B S BAIE I ] B RHIR R S 5t o
,2025,10(03):144-151.DOI:10.19548/.2096-269x.2025.03.003.

[3] LIJ, XIEY, SUN S, et al. Regional differences in bone mineral
density biomechanically induce a higher risk of adjacent vertebral
fracture after percutaneous vertebroplasty:a case-comparative
study. Int J Surg. 2023;109(3):352-363.

(4] HWS, [R5 S R A B 7K IE T S PK PRI TOVCF
FRZE T RS SR M o e FE T AR DGR [)]. B AR R 27,2023,
44(03):632-635.

[5] ifisE, EXE R ECE. HUEDS THEARBIE A S ARE DA
PREHTHTTIOMEL]. 565 44,2023,12(04):266-270.



