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Abstract

Background: The risk factors for new adjacent vertebral fractures after unilateral approach per-
cutaneous vertebroplasty may differ, but there are few studies in this area. Objective: This paper
aims to investigate the effects of percutaneous vertebroplasty (PVP) on recurrent fractures of the
surgically treated vertebrae and adjacent vertebrae after injection of different doses of polymethyl
methacrylate bone cement in the treatment of osteoporotic thoracolumbar vertebral compression
fractures (OVCF). Methods: According to the inclusion criteria, 122 patients who underwent unilat-
eral approach PVP surgery in the Sixth Affiliated Hospital of Xinjiang Medical University from Janu-
ary 2019 to December 2022 were retrospectively and continuously screened. According to whether
repeated compression fractures were observed during the follow-up period, the patients were di-
vided into two groups: fracture group (n = 15) and non-fracture group (n = 107). Both groups of
patients were reviewed for the following variables: The patient’s age, gender, body mass index
(BMI), operation time, bone mineral density T value, PVP segment, previous history, preoperative
low back pain score, bone cement dose and intervertebral disc cement leakage were analyzed by
univariate analysis. Results: A total of 122 patients were included in the study and parameters were
compared between the fracture group and the non-fracture group. There were 15 patients in frac-
ture group (age 72.72 = 9.93) and 107 patients in non-fracture group (age 72.14 * 8.13). (1) Univari-
ate analysis showed that recurrent vertebral fractures after percutaneous vertebroplasty were cor-
related with bone mineral density T (P = 0.012) and bone cement volume (P = 0.015), and the dif-
ferences were statistically significant (P < 0.05). (2) Binary Logistic regression analysis showed that
the dose of bone cement (P = 0.010) was a risk factor for recurrent fracture of the surgically treated
vertebrae and adjacent vertebrae after percutaneous vertebroplasty. Compared with bone cement
doses of 2.1~4.0 mL, 4.1~5.0 mL, 5.1~6.0 mL, and 8.1~10.0 mL, patients with bone cement doses of
6.1~8.0 mL had a higher risk of recurrent fracture in the operative and adjacent vertebra (OR=1, P
=0.047). Conclusion: Bone cement dose was an independent risk factor for recurrent vertebral frac-
tures. When the dosage of bone cement was 6.1~8.0 mL, recurrent fractures of the surgically treated
vertebrae and adjacent vertebrae were most likely to occur. Therefore, it is necessary to develop
relevant treatment plans based on the patient’s condition.
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1. 58
G V0 REAEAE (A I AV B T A F O AR i 3 R e W) — P28, 2 N Bt = A2

JREFA TS B[] E—TWF ST, TEFTA FPE R 90% AN IEAE B4, I J M e 4 1 i 47
AR T 50% [2]. KRR AIE AL G M A HESOE MY 22 S EURE AR TE R RIS, eS8 — e iIAt
T3] BN % 22 Sz MEAAR A (percutaneous vertebroplasty, PVP)1E A B 1l i) 32 -8 I3 i s 128 it i
A R 20 M B AT T AR 5 3041, B4 B ARMEAR RS E K TR R sm A R o B AR e v, T IA )-8
SERIRCRS]. B8 F 3 A 4 R S B 7K 6 (polymethy Imethacrylate, PMMA) &I i _E i BB K JE[6], His
B AW SR 122 E R, FEIRYT B TSR 14 OB A A R 248 P 1 B e A M R PR SR AR kA
Al SRR X B KRR ERIRN, RO T I K IEA B AR, AN A AR 1) 5% R 5 R I 1R
P B K YE A 2 AN R IR YT BB 7] (8] 8 FH fe 6 T AR R P 5 Y 25k A 44 T Y TR B /K R AN T DA 385 P SR A
MR, DRI RAEIRAS, v DI PR, S B i & [9] [10]. anSyE N E /K e it
BB EIEE N R, BT RS g R E KRB IR B I E B T I R AEE R, TR AT AR [11] [12].
T AT i B AR, Kol R RN KRR E 2R, KULTEIRR s 7 2o A AR
FLAARRE R e KV R [13] . AHFFTBIL 0T PVP AR AR AR PMMA S H 57 A 1 i A A
RS 3 0097 G, O PVP R £ 0E PMMA S35 B4R G R & 1.

2. IRAR
2.1. Eflse

SV PR SR R K 2 S N R = B i B A AR 2R} 2019 4F 01 H & 2022 41 12 A T PVP 1B
122 5], 73 JyEHrdl(n = 15)MARF 4 (n = 107).

2.2, Wit
1ZARG6 A 0] B 36
2.3. PANFRHE

© EENEEPEH R E RS W B ERE M APE 4R 2019 4F 01 A & 2022 4 12 A #T PVP 1)
122 . @ AR AR E G B EREIS g A EE BRGNS, BFE T <-25SD. @
BIHEAREUNT 34 @ BEVIR TR 208 6 N H Rl e .

2.4. HEBRERIME

O RETAHERBOPER. @ FEEME ., K. FEROR SR AR & 2R B . @ i
TR SR IR B B TR . @ BEAEHETARLKNEE . © REIEH >35kg/m?. © RIEH A
ISR ET
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25. BIKEIRSE

B KRERFIES A, WE1L O .
| 4: 2.1~40mL; WE1 @.
4. 41~50mL; WK1 ®.
I 4: 51~6.0mL; WE 1 @.
IV4: 6.1~8.0mL; WKH1 ®.
V4. 8.1~100mL; WK1 ®.

) r— { ) a— { ) — {
i -4 . g
(O] 2.1-4.0ml @ 4.1-5.0ml ®

2= m—m1 _‘,_,‘ )/‘_-/w‘
¥ g & g &g
5.1-6.0ml 0) 6.1-8.0ml ® 8.1-10.0ml ®

E: @O A EIE @ Bk |4 @ BKEAE 1A @ FKIERE
4 ® BHKEFEIVA: © FKERRV Y.

Figure 1. group of bone cement dose
1. BKEFENE

2.6. —&R

4k 2019 4F 01 H % 2022 4F 12 H 725 s8R B 758 /S I PR & 22 Be EAT BN PVP TR 825 11
Pk, FRUSEE 122 5], BEATIRIBPERT 7T, ARYEBE U7 (A2 5 W2 B OOR B IR gE R, BERE SN
PR, B AT (n = 15)FRE YT 4H(n = 107). HHr 4145 15 B8, “FIFE 7272£993 . &
HITHERE 107 BB, FHER 72.14 £ 813 . BHEMBAELIHR OIS OMIMELR. PR RSR
Wi~ IR R GBI AT A 2R Ge e -

27. &

2.7.1. REER
MER R TE AR VA T BTAAT FF B Ty s B B % B Ay H AR e bR . MRIL CT. X 205646 7

2.7.2. PVP FR 5%

BEFARMANMENL, RETEZW FIATEA, #E FARMME NS, A 2%HR8RA 2 <N
SHBURRIE, B AT ORI, fEE N AR RO E, RS RN SR, KL S
PR LRRT 13, B T U6 I e 5 P A R PP R KU TR 1 8 S 4R HH 28 VAT AT S R AR R
IKYE o K 2.1~10.0 mL [¥8F 7K Yo FH 2T 25 22 12 i A R 1) R IR U0 8521 7K e 1A 43 AT IR IO [, A (0 2416

DOI: 10.12677/jcpm.2024.34245 1710 & RAN AL B2 2


https://doi.org/10.12677/jcpm.2024.34245

BFE  RUIRTTS MM 2

PR, VER SRR R SRR E KRB, R R, CHEERERG D, FRER.
2.7.3. R4

ARG B FEMNK 4~8 /NKF, WIFETE I 8 RS R N3, RG4S T IEME RS Z4iasy, 16
JT )G 1 SE N THRERES D 600 mg/d~1200 mo/d (M4 5 7 bA FE 2 T8 38 JmtE AR 2 D DR HEIR R,
FEARIG 26 R E5 T A MR B IR R K VTR T » 4R 24501 1~2 KIFUG D ARAE SRSB4 259 F 0.9% S AL HY
VESHR 500 mL~1000 mL & s RIEBE 29 R . MEBEER TAR KN, 037N RN HAARRD A
TG, FrEmfE. RE4AT CT E &G FARIT K.
2.8. BEITTE

BE PVP AJG, BRI ARG, AR A P B A sOp o D 5 9m PH P o a5 IR
FEIAEME X 28 A B R MR ~F T MEAR & A IR e B 3, CT B IRA & I R B 3T
2.9. JE R

BEAERE . MR RERIBMI). TR F%E TE. PVP 1B BEESE RATERIES &
IR JME B B KRB TR
2.10. GeitE 5

B BF R . RERHKGMI). R TE. FARRIE. Bk, PVP B RETERIFED
KB S ME B /KR B IR S5 40 - SPSS 26.0 Suit skt T /i EedHAT R R b, SRJGiE
A B2 22 5 R R HEAT 2 R K Logistic 1157347 (BL P < 0.05 FoRZ A B E R ).

3. &R
3.1. B5EBELR

NN N BE PVP F ARG 122 5], M4 B 17 11872 75 U0 5 21 T ARME MR b QI ME A B R 2B IR 2 1
HICRKH R 2 A, B 1561, REYTH 107 6], BN R, Joli .

32, MiuhizE
P23 4 R P L 2,

WAIB2BIFT 4 EHER U A B

OARMAAEMZARBUGAER, 3
BIQOMmML . K. HERER
AL BERC AR TG S,
315113 e iy S | 2
WEITRE, 16I@EEAEH
FAREMBE, 200K TR
>35kg/m2,1 l@A J= H 45 38
R, of

T atriE1220)

KA (n=107)

RAEPTHI07 B £ HEA
GEROMT, TOMETE

e R ES SN
RO, Tk

Figure 2. Flow chart of patient assignment
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3.3. BEFHBIELE:

BIAS K EI AL 5 EE T HEMEKERREZERYERIE (P <0.05), BHEER. M
A AREREBBMI). TR L2~L4 B TE. AMBE S %% TE, PVP 1B BEfES . RaTHHE
P S E R LR E R (P >0.05), W#E 1.

Table 1. Baseline table of general characteristics

F 1 —RHEEE& R

FSlE BHr#(n=15) B4 (n = 107) X2t P1E
FE(X+s, %) 72.72 £9.93 72.14 +8.13 3.658 0.764
R (B, n) 6/9 27/80 1.454 0.228
BMI (X *s, kg/m?) 25.67 +5.46 24.70 +5.02 0.870 0.492
FARIE(X £5, min) 36.20 + 6.96 36.85+7.54 0.271 0.695
BEETH(X£s, glem?)
L2~L4 -2.58+0.77 -2.90+1.00 0.381 0.236
e g —2.24 £1.00 -2.30+0.81 0.305 0.806
ELl)ia= —-1.34 £3.43 -2.37+0.93 13.811 0.012
PVP 5 B(n/%) 0.553 0.758
T5~T10 1/6.7 14/93.3
T11~L2 10/12.7 69/87.3
L3~L5 4/14.3 24/85.7
Lol LB 99 (n/%) 6/8.6 64/91.4 2.112 0.146
I R G (N1 %) 4/16.0 21/84.0 0.400 0.527
P 53 2 L3505 (/%) 8/16.3 41/83.7 1.234 0.267
AR R A5 (n/%) 8/12.3 57/87.7 0.000 0.996
WA 52 (/%) 3/15.8 16/84.2 0.255 0.614
R 5 (/%) 3/16.7 15/83.3 0.374 0.541
RETIESRE VAS 74> 7.26 +0.96 7.01+1.47 2.854 0.530
AR AT ODI ¥4 71.60 + 6.46 68.68 + 8.23 0.647 0.191
A AT BN RDQ 4o 18.46 +2.41 18.10 + 3.24 1.383 0.677
HKJeE(mL) 5.67 £ 1.65 5.61+1.28 1.738 0.874
HIKIFEE(N) 12.385 0.015
2.1~4.0 mL (n/%) 1/6.7 17/15.9
4.1~5.0 mL (n/%) 1/6.7 29/27.1
5.1~6.0 mL (n/%) 4126.7 40/37.4
6.1~8.0 mL (n/%) 7/46.7 15/14.0
8.1~10.0 mL (n/%) 2/13.3 6/5.6

34. MBARBEEKRERLLE
BTG R T AL K IRIS R 2 5 L R E R (P > 0.05), WLk 2.

Table 2. Comparison of postoperative bone cement leakage between the two groups

2. MEREEKESIRLER

(K 2 HHré(n = 15) JEFHr4i(n = 107) X2 fH. P{H
HIKTEE I (n/%) 1.269 0.205
x 12/80.0 70/65.4
A 3/20.0 37/34.6
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35 BERSH

IRIEIINFIHERR AR UE, AWFRILGIN 122 fl 3, Eeie g m AR g a2 a5 534l 15 1
(FEH 72.72 £9.93), KEHT4L 107 FI(FER 72.14 £ 8.13). PVP IGI7 PR B /K BIEAMEER, B KIEFIE 2
VAL WAL I, VARV HSES H. BRESTTER, FEEFEER. . AEREBMI). T
AR L2~L4 B R T ANBEE%E T PVP B BEE S ARETER IS5 08 T %
Z5(P>0.05), BTG REIral 804N B &% B T {E(P = 0.012) FIHE /K &P = 0.015) E »H
BEWES, R L BB 3.

Table 3. Specific segments of recurrent fractures in the fracture group
#= 3. BIABLBITHEFTR

HITH(n = 15)

HKEF n JEAHEA R T2 SBUTHE A Hr 4

>T10 T11~L2 L3~L5 >T10 T11~L2 L3~L5
2.1~4.0 mL 18 0 1 0 0 0 0
4.1~5.0 mL 30 0 2 1 0 1 0
5.1~6.0 mL 44 0 0 0 0 3 0
6.1~8.0 mL 22 0 0 0 0 3 2
8.1~10.0 mL 8 0 0 0 0 1 1

H: 4 PIERERAEFARMKERESE ST, 11 G188 & RAEMEHAR T REE ST, HKERE 2.1~4.0 mL Al
4.1~5.0 mL BEBIRKEREFHIETIEEL 1 61(6.7%), FKIEFE 5.1~6.0 mL BHFEIRRAEEGEIEFHTHEE R 4
1%1(26.7%) B /KIEFIE 6.1~8.0 ML 8 TR AL RAR LB 3T B 9 7 4(46.7%) FI-B /KB 7 & 8.1~10.0 mL & IR
R AR T RN 2 151(13.3%) -

3.6. BLEYEHI

A B, 60 %, M 11 MERERAETEEITARSS, X2, B/KERE 4, 3mL; B. Bk, 705, 1
IWIEGEEE ARG, X2, H/KJEFE N4, 45mL; C. L«tE, 55 %, M2 MEREAEEEITARE, X2,
HKJEFE 4, 55 mL; D. &tk 76 ¥, M 11 HERIRZEMEB ARG, X 24, B/KEFE IV 4, 6.8
mL: E. 51%, 46 %, W2 HAEAVEEIARG, X4, BKEREV A, 9mL. WK 3.

H: EA BB, EIC. BID. KIE¥AN X%

Figure 3. Postoperative X-ray films of the thoracic and lumbar spines

& 3. RIGHIFEHE X G2k A

3.7. 3T Logistic Y3547
BT B R T B KRR AT —JC logistic [FIAAHT(LE 4). FA1RIUAT M A8 25 FE
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T {H(P =0.905, >0.05) AN & Mz fE [ R 25, B /KI5 & (P = 0.010, <0.05) & T AMEAAR I AR AE AR B & B 3T H
R R R LK 4), SEKEFE VA H N H. VAR, BKEFE IV 40T ARME K A8 HE
AR ARG % = o

Table 4. Risk of refracture in OVCF patients after PVP (logistic regression analysis)
% 4. OVCF BE7E PVP RIELE BB ITHIRE (logistic Y3 5347)

IR 2% B A Se {H Wald & P& OR 14 95%CI (T PR~ _1-FR)
atll)i ==
-0.019 0.159 0.014 0.905 1 ~0.365~0.696
JETE
BRI E
(2.1~4.0 mL) 13.257 0.010 1
B K YEF B ) i
(4.1~5.0 mL) 2.335 1.267 3.400 0.065 1 21.861~18.387
B KT 3 ) )
(5.1~6.0 mL) 0.680 0.848 0.642 0.423 1 2.809~19.962
BKIETIE 3 ) )
(6.1~8.0 mL) 1.808 0.909 3.953 0.047 1 4.896~18.846
BKYETIE ) )
(8.1~10.0 mL) 0.322 0.848 0.144 0.704 1 1.701~20.911
#: PVP RJEE KR EAETFARMEAR S AT MEAR B B 3 RS FE RS 5K [B = —1.808, OR =1.95%Cl (—4.896~18.846),
P =0.047]-
ROC Hij £k
1.0
0.8
0.6
5/
&
i3
0.4
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0
1tk
XoF £ B HH 95 5 R AR R
T BKIEHIERE PVP ARG FAMEAR KA AR K
HHHEREE.

Figure 4. ROC profiles of cement leakage predicting patient refracture after PVP
E 4. BXEERBNES PVP REEREHTHI ROC ik

4. ¥+1ig
4.1, iFERLE
B SR RS 2 OB HE S LT 5 4 S AR C B AT 06, X e B T A 1% I B I PR R B B IR
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P PR MEAR 47 14 B 31 (OVCF) 2 i B AA AE B3 WL ) R 22— [14] o YR I7 B J0 B A 14 5 A 440 1 & 9
(OVCFs)f—A™ E % H A A T B G HEH Hr[15]. 4R R RIE R (PVP) & —Fh A REHERSMEIFEA,
T AR NN R R R AR s, T2 T OVCF MR IR HE . VB N — R B FAREA, PVP i
W2 RS E KR BIME A, AT ARG E AT, WEESREE, PRI, ST ARARAAI[16]. K
U, E KV T & 2 R 4 R MEAR R ARA S5 T7 R DG

ADBFGESR H, NP EE KRR NS MR BIE AR, HRJGE B A R4 Vi 3 Bt R
B THEAKREH KRS EHERREAR, RETHER. (B2 RERMRENEKERNRERZ D,
VIR VE 2 %38 IEAEWT ST ME R . AR SCEE ) B B2 B U BN B 8 e MEAR SO AR, AN () 5% PR L DR A R
P TG 70K 70 o IR A A A T 0 e 7 s, e MR B AR E N B K ) &

K YR T A AR B 75 UG R ) G4 . AR SR, Belkoff [1712 AWFURBH, %k 2 =7t
HKPe T AR MEAR BT, TR S MEAR I WIE 2/ %5 %2 4 =Tt Liebschner [12)55 N\ 50K, VRS
29 2 S T4 KU R LUK S A A (1 58 0 5T B S 03 BT I OKF o B KV I Bk BIHE AR AR 1) 30%,  MEFRY
W 38 i 21 Ji7 46 7K P 1) 1.5 i o Polikeit [18]55 ANUEBH, RISy /b BB /KUe, AHAR BB g N )SE 77 43 At
2R . 1E Nieuwenhuijse [19]55 N BB, VEE RS T B KVEHEAR > SR IR AR 2 (H R &,
HALH 2 G logistic [B1H 54T, 7% E T HALTN F &= otk s, @uCiid PvP, 7EARE VAS PF4 KT
6 MG T, H/KBHAH LA 24%EFE L. Guo [20)%6453 1458, E—EGWEN, Hin PMMA [k
FAA 2 B2 R AR AR B AR e P, ARIEAS [FIFR FE I R BEAARE, AT DUE B 1.0 2F4 % 25 =2
[ H) PMMA &1, Luo [21]% A5 4518, 3.5 =+ PMMA FEIR KL VRS T B Fr AR AR A4 ) 1=
W50 Roder [22]%35 Y, AMVRIEE A 5 BRI B KT 5 R B0 XS I I, T AN A2 5% 7 S Bl K (3
s, BRI > 45 ZFHEMRMETE, TSI CHE R SR . Wang D [23]% ATESREG, #iE 4 2
FHig PVP M AE B /KR &, 3K 0] DASEIUE 2 I RIT 20, TR BB K VR VR 7 51 A R AH ARAE AR 4% 1 &
A KPR A RS . FEARHF 70, B K JET & 2.1~4.0 mL f1 4.1~5.0 mL & A B IR &K, %
S G AHE AR o

HKI B PVP RHE I RAE. Cul W [24]1Z AR 4518, I/ V35 0B 7K Ve B 7T LA A it
TR . Yuan [25]55 453 tHE5 18, I 27 RIURTA: 56 /N i KR v] LA D XS ERIE ML ICE. TR ]
Liu [26]5F %6 H 1.0 & 3.0 Z S [ B /KA AT B35 38 mig 4T fae vk, i 3.0 Z IR S 4 it
B AR SR, T B0 /K U MR A A2 . Abuduwupuer [27145 H ORI KT MR B K
HIBF AL, AT S ECE KV AT AR AR ME RS B . Ryu [28158 NREL, B /KB ARUBOR, A AR /K e it
TR AEZ k= . Fu Z [29]5 050K, B /KRR 5K e it & AR 220 PVP 5 Y98 G2 Al A% B2 3 il A+
FEIEF - R AR K & . Berlemann U [30]55 A8, HRIEHR T, HKERIEERKRZ, HABHHEHE
WA G BT TEARBE AT, HKEBIRA SRR EERE.

4.2. XEHRRY

© BA TR KPR AT 7 IR R L H 58 KT R M AR E MR IR R @ PIANKIFEA
RSB, GEF AL, ISt © W T4 BHEARSIE AR (PVP) 5 T ARMER K QI HE B A
Proia AR H T3R8 480, BRI T 45 2R 75 B3t — Dt ORI B MER KRR RS PVP IR IR
M IAR SR @ FEVIN A & AIRIE B BIEST T, 7TRE S B B A R 1 7T RE
SN LR A e

4.3. Z5ip

ARG RN, BRI E R IR TSI ERR R . HE /KR EiLH 6.1~8.0 mL i,
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S 5 R TRV R AR P BT, DRI AR S L AL AT 7
& TTmk

7

T RUORITHHMT IR RS, MU ST BOC R AR B s B DAL B /R g Rt R v
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