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[(FZE] BB HITH M BB A PE 468 47 (thoracolumbar osteoporotic vertebral compression fractures,
TOVCF) R H £ J¢ HER BIE R (percutaneous vertebroplasty , PVP) A 97 J& I R I7 RO FE R B IR 2%, 77 3%« [l Jid
P2 HT 2013 4F 3 H ~2016 4F 3 H 7E K Be #2947 PVP IRYT #1974 5 TOVCF M35 o Wl % iy AN 1 geit o
BORCHED AR B A (TR MSEAREBOR B SIS A OCE R ARE 1R AT 3 A AT AR
1) 5 30 % A A0 B8 B LT 43 (visual analogue scale, VAS)HI Oswestry TJ fiE [ i 45 41 (Oswestry disability index,
ODD). ¥ARJE 1JH AT 1A VAS V50 H>4 5300 AR5 B AR 28 M AL H R 50 2 AN R4,
I AT 25 ik 5 8 1) A8 rh BE AL IBOAR [5) (7 850 RS 1 A B REARE MRT EL BB U5 5k 58 5 9 1838 1 S X A
XIPILL R AT LB T . B R AE 1974 1] TOVCE B35 p A7 81 & AU 1 A LARJS 1A B VAS i
Gr >4 5y B BN 4.1% . PR B AEAL S X BRAL L R AR S 1 AEBE DI A9 VAS 14 F ODL 6
Giitat2E 7 (P>0.05) , AR5 1 1A 3 A AR TE W 3 1 25 57 (P<0.05) o TEFTAN A & TR 45 b b, I 20
AT H % B (bone mineral density, BMD) & T HEAEL B K U853 A5 16 B0 FRAHE PR B K Je i A fE R ATELAR G 1
A~ 3 B 5 RS 4L 49 1) & A 8 BB NP E B35 P 22 5 (P<0.05), Z R4 B/, AHj BMD ik (OR=
3.475,P=0.025) . RFATEANS 1 A AAFTEMBE A B (OR=3.952,P=0.003) . H I HEiL%Z (OR=3.640,P<
0.0001) , 1 7K ¥& 73 i A1 (OR=3.216,P=0.016) , FLHEM 7 K P T A A A (OR=0.081,P<0.0001) . 75 I 1 A} 4iE
(OR=3.616,P=0.014) /& PVP A5 =¥ #5I0 i AL L AR N2 . 8518 RATIE BMD RATEAR S 1 4~
A7 B T2 J5 RS 458 00 . 22 ME A B T L SR AR K U T AN 2 B A A R A T AR AE J& TOVCE 3% 17 PVP
RIT IR IR RIT BRI FE R R 3R
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Multivariate analysis of poor relief of back pain after percutaneous vertebroplasty for thoracolumbar
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[Abstruct] Objectives: To explore the risk factors of poor relief of back pain(PRBP) after percutaneous ver-
tebroplasty(PVP) in patients with thoracolumbar osteoporotic vertebral compression fractures(TOVCF). Methods:
From March 2013 to March 2016, 1974 patients with TOVCF were treated by PVP in our Hospital. Factors
that might have an influence on the efficacy of pain relief were evaluated, including demographic data (age,
gender, height and weight), surgical and radiographic data and comorbidities. All patients were followed up at
1 week, 1 month, 3 months, and 1 year after operation, visual analogue scale(VAS) scores and Oswestry dis-
ability index(ODI) were recorded at each time point. We defined PRBP after PVP as VAS score >4 at both 1
week and 1 month after operation. According to the pain relief, the patients were divided into two groups, the
satisfactory group and the unsatisfactory group. Results: Among 1974 patients, 81 cases complained PRBP,

the prevalence was 4.1%. There was no significant difference of VAS score and ODI between the two group
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before operation and at 1 year after operation(P>0.05), while there were significant differences between the two
group at 1 week, 1 month and 3 months after operation(P<0.05). Univariate analyses showed that there were
significant differences of the preoperative bone mineral density(BMD), number of fractures, cement distribution
and volume injected per level, the prevalence of thoracolumbar fascia injury preoperatively or at 1 month after
respectively (P<0.05).
P=0.025],
preoperatively or at 1 month after operation(OR=3.952, =0.003),
0.0001), unsatisfactory cement distribution(OR=3.216, P=0.016),
(OR=0.081, P<0.0001), and depression(OR=3.616, P=0.014) were independently associated with PRBP after

PVP at the early post—operative stage.

operation, depression between these two groups Multivariate analysis revealed that

pre —operative lower BMD [odds ratio (OR)=3.475, the existence of thoracolumbar fascia injury
higher number of fractures(OR=3.640, P<

insufficient cement volume injected per level

Conclusions: pre—operative lower BMD, thoracolumbar fascia injury

preoperatively or at 1 month after operation, higher number of vertebral fractures, unsatisfactory cement

injected volume and distribution, depression were the risk factors of PRBP after PVP in patients with TOVCEF.
[Key words] Osteoporotic vertebral compression fractures; Percutaneous vertebroplasty; Back pain; Risk factor;

Multivariate analysis
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ty ,PVP)  HE S TR b 22 ik o R AFE 15 J5T i A6 P AR A4
JE 45 ‘B #T (thoracolumbar osteoporotic vetebral
compression fractures, TOVCF) it 77| i i 1% 15 #B 9%
T, R TOVCEF Ry 22 8i3Ry7 ik, 2019 4%
el = Ul b2 i BRI 2 2 AR Ll 2 B e 2
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mfE BT 200 1 JOEEE s PVP Y7 R0 5
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A B TOVCF B#H7E 4252 PVPIR)T Ie AT IR A7 1]
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{0 <-2.5, 44 7™ 5 1 T 33 72 i IR [0 3 A5 U0 3
53 (visual analogue scale,VAS)>6 73], & H PVP
IBYT sMRI AR R AT UL FrfE AR 2 W W 15 5
HEBRARE SR FIHEAAR S5 ™ BE AR (kyphoplasty,, KP)
BRI AR A7 1 S 0 SR 5 R R R MEAR A A
PRI 5 B K R HESS N B e, e 368 B R/ A
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28 JU R 5 DG AT BN 2 S T3 SR, U 1 SR
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TR AT R R B AR ORCE, DME THEFTRE R A
X KB K e FE Ay R EL . K IE g R4 L
SR H X O A 5 R B B UK U 9B T 4 Ok A
o SR HERE AL, B B AR S S U T hT
HREAIGT (5558 H 1000mg/d, 4E4=% D
20001U/d , [7] Bk 20 A5 foff B LA B BB AL 259 ) .
1.3 —BoeRt
¥ B R AR MEGN A 2013 4F 3 H ~2016 4F 3
AW fE R B 4T PVP IR YT (1) TOVCF & # 1974
B, AT 2571 ANHERTE S T 5K, Hoh HE
1002 4, JEAfE 1569 4>, otk 1222 4], B 1R &
& 752 B, AR 60~92 % (68.5+5.6 %), ARG 1
JA K ARG 1A VAS 353 3 >4 ﬁE’\J*%?ﬂ?ﬂ
PVP AR J5 M5 FB IR 8 M AN, T X3 40 FR &
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3 RTT MRI AR 150 M M A3 s DX 3 A DL W 2 e £ 5
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—

1% B AR ) KR S BT ER R A G 14 W] RE
Ful%%,@i‘ﬁ*ﬁu BMD | F AR A (FL XU )\V
W7 2 JRIRR A2 RR) MBI 8 L | B
B K PETEA G S Al . RATERE 1A
Rifi 15 B 2 75 A M I B985 (thoracolumbar fasis
injury, TFL) K HAb & JFRE[ & L 0 R | 18 7
FHZE 4 il (chronic obstructive pulmonary dis-
ease,COPD) #ARAE], TFI 1% &0 i PFAL 7E & R

Wi ARG 4 ) MRI BEVT b 52 i, HoE XS 8
Yan FFM2R 2 WibR i, B MRI T2WI #1234
A D A7 R X s K SR = R S X (1 3), H
2 XS TE W Y R
1.5 Sttt

N SPSS 22.0 k #4 (IBM,Armonk,NY,

.

ﬂ

A AL (a) T A7 (b)X 28 A 7 B K Ul 4 A AS TG 7t

(a) , ARJ5 1A A BEVI AT OB @ 5 5 X (b) , R 6 A Iﬁﬁlﬁﬂﬂ‘,

Figure 1 Cement distribution was adequate as shown by anteroposterior(a) and lateral(b) radiography Figure 2 Ce-

ment distribution was inadequate as shown by anteroposterior(a) and lateral(b) radiography Figure 3 No significantly

high signal was seen in the thoracolumbar fascia area in the preoperative MRI fat—suppressed T2WI image (a).

At the

1-month follow—up, thoracolumbar fascia area showed significantly high signal(b), which disappeared at the 6—-month fol-

low—up(c)
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USA)#EATGETT 0BT, T 500 R F 7 294 + b o
ZFR R ST REAR ¢ K30 LA TR BT R R
R LB, WHAFAE G2 S H S I Rk
IR 2% i ASFE 19 4 G P2 E AT Logistic 1A 4347,
P<0.05 WA GIT#E X,

2 H#R

1E33% PVP JRIT Y 1974 1l TOVCF &,
H 81 Hl 3 (F 24 I, &£ 57 B 4 ¥ 66~87
) ARJG A PR A, R BB
4.1% VA NPT R AR, 16 P 25 it W R
arh, BEPLZERE 81 IR S 1 4 A A M FEHE MRI
H BETT 5Ok 5 B 1 8 AR R IR (5 22 o
W), 5 E AN R E TR,

W REART,AF1E 1A 340HAM1
AR VAS P40 F1 ODI W% 1, RATAIAR S 1 4F
P E 2R ARG 1A 1A H 34 HE
P2 LA i 3 M 25 5 (P<0.05) .

P2 BB N G2 B kE (PR AR S B
T BOARER ) B OBUI A B R B B TR A R
KA I LR BRI .COPD 45 L4t it 227
(F2);RuATSASF 14~ H TSI &A% AHEARE
KU FE A S B A G B R HT BMD | B 37 HE A 5%
R Ay HAARAE AT 35 1 22 5% (3% 2,P<0.05) . KR
DE R AN R 41 ) BMD IR T X 8 20 (P<0.0001 ) , 5
ASHEARE KT AR D F XYL (P<0.0001) , #E
PR 5L T 5 B 41 (P<0.0001) , & I AR IE He
151 75 T XF B 4 (P<0.05) .

K H Logistic #EAI%E PVP AR J5 W5 #5559 2%
fEAAER A OCH Z T 2 W E P AR BR, R
H 2 AR R FTEAR IS 1A A A7 7E TSI B P e
WEZ KU s A A MR B KR AR AN
A FEIARLE (OR=3.616,95%C1:1.214~10.194,

P=0.014)J&= TOVCF #£3# PVP AR J5 15 5% i 2%
fREAEER ST BB N (£ 3),

3 it
3.1 PVP ARG AR IR 2 il AL G 1 X 3R 1Y
i 1%

A5 AE 4.1%1) TOVCF 35 74T PVP
TBYT 5 T A I 22 i A4, MK T Gaughen
SES ) Syed U MFSE T BE S FRATIN T A
PRI 28 il AN AR A G, FRATIA D VAS 1F53>4
A3 B PR R MR FR A A BB , A A1 8 3 A A T TR A
HH O RIERE 2 IR ATE VAS 3753 4 404E
R DX 3 AR MBS FR R A S R B, STk
7~ PVP AR50 ] fig i AR 2 4 55 TSI H 7K
B ARG HER IR, 54 S48 1 MEAR 18 & B
P BRI AT A S A AE B K A AN
A MER R T TR B K R A O RE
J N A PR ZE S8 K e R N B T R B
P AR ST DX A R 5 HEAA PN T T e B
KGR A i B JRAE 2 5 DR 25 ME DL AT R AR IF
i, B FRATAE R AT Ge 40 s Lk = T
S HEBRTE AN Ry T 3k G AS [R) Bl U B8], 5 9 AH
KMfEm N EZ e A2 S, RIMUAAT PVP
RIGRW(ORG 1A RARTE 1AH )R %A E
1) R TEA T AR A B IsF BD DR, AR S A J
el RAMER BT Z ARG 3 A 9 2
HAKREFHARELFAENREZERE 3 NA
ZJa L, N JE T R A 1Y R AR AT TR
HKPEAR, S EARFTSEAE 1A
TSLAWA TR ZE 5007, Meoh, T T B E A H
GiiteF okl . FARMICT R LA IFEN A T A
WFFE . FEXT L3R 2% 30 R 2 A7 40 A e AT & 3
TSI, HASHEARE KR TE AR R AfEN . Raj

F1 WMABERFAMAFARERESH VAS #4595 % ODI
Table 1 VAS score and ODI before and after surgery in the two groups

i ARJE 1 ARFE14HH ARJF 34 H RJF 124 H
Preoperativel 1 week 1 month 3 months 12 months
P ¥ postoperatively postoperatively postoperatively postoperatively
B NS VAS(41) 7.2+0.4 52404 4.7+0.57 324030 15404
Unsatisfactory group 0ODI(%) 68.3+6.8 56.5+5.17 50.9+5.60 43.0+4.30 32944 1
LR ks 4L VAS(43) 7.3+0.5 3.5+0.37% 2.7£0.472 2320472 1.3+0.3
Satisfactory group 0ODI(%) 67.8+5.9 46.4+5.302 38.8+5.70% 35.8+4.612 31.7£3.5

D5 [F 2 AR A H 5 P<0.05 ;)5 [ i i 1 22 i A HE 41 52 P<0.05

Note: (DCompared with the same group preoperatively, P<0.05; @Compared with the unsatisfactory group at each follow—up interval, P<0.05
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Table 2 Univariate analysis of influencing factors for

poor relief of back pain after percutaneous vertebroplasty

ZfiEA EMAEL e PH
(n=81) (n=81)

Satisfactory ~ Unsatisfac-  tA° p
group tory group  value  value

AW () Age 69.6+54  69.4x48 0429 0.781
ﬁﬂii’;ﬁfme e 23/58 2/57 0034 0863
£} % Height(cm) 157.46.8  157+6.4 0287 0.817
1K Weight(kg) 59.4+4.2 59.3x4.5  0.152 0.891
AR B

Preoperative bone 3.04+0.28  3.29+0.35 5412  0.000
mineral density

& j;(f;fi pprosch 0220 0637
Hufi Unilateral 38 35

XN Bilateral 43 46

N W 48 4 Thoracolumbar fascia injury 33.613  0.000
7t No 58 21

H Yes 23 60

JKIESP A B Cement distribution 13.05  0.000
it B Satisfactory 55 32

R % Unsatisfactory 26 49

JIK Anesthesia 0.104 0.751
JE Bk Local anesthesia 35 33

(%ejfl/lt\eral anesthesia 46 48

f 1ML JE Hypertension 0.033  0.872
7 No 31 30

A Yes 50 51

BRI Diabetes 0243 0.625
7 No 50 53

fi Yes 31 28

JG No 62 65

A Yes 19 16

JMABIE Depression 4.082  0.043
J No 74 65

A Yes 7 16

YA, Location of fracture 0.03  0.868
T1~T4 6 4

T5~T8 34 21

T9~T12 65 43

L1~L3 71 46

1A~L5 11 8

AR 9T 5

Number of vertebral ~ 1.39£0.65  2.21x0.72  8.905 0.000
fractures

BEARE KR TR AR

5.65+0.41 4.81+0.81 9.362 0.000

Volume injected per

level (ml)

BMD | 5 47 HE AR S AN AR AE 7 20 18] 77 7 b 35 Pk 22
5
3.2 TSI XF PVP AR5 TS 0959 22 fifk 1 5 1)

Yan % U2 ) REMEOF 5T AP R TSI S
PVP A J5 S TR 5 AR R AFE R, & JF TSI
BHE VAS W AR TR A IF TSI . 51
IR PF TR S50 A0 B, AT 1 & 3K TSI & PVP R J5 9%
R 2 ff AN EERY = fE K OR B 3.952, FRAITIA
Sk ]R8 4 I R FE T 9 2 B L 7F Yan 25 A A 5T
A —E 5 VAS P43 10 /r i3, il
JE AR B AT T R ZU R 1 R TR A 5T B9 151
ERES SR N s e = 0 S BT B UK = 0/ &A=
/NG Z (] (< B T B AR N sl
T ) 77 25 A 2 B A W 2 B 8RR B TR
PEPE R 0 % ff , TS 3 50AY 140 8L 9 ] BE 7E R
JE S LASE B AR T R A J R Ui
(B 5, it 2 i 1 ) 118 S 4 i 5 B X8k 11 2
Fo S B, 2R F 45 T TSI ¥4 i
TRSFIR T W B A0 R i, X R A R T ] R
2H R AT WP 25 AU IR AR S B
3.3 RREE I TF AR K PVP R 5 TS 3 9% 2%
i 1) 52 T

PR T SR AR AR T ARG G | i el T AR B[] A5
D7 EA Pe B, (H A REAS A5 NI 1 S — A SR
FRAR P PR 3 — R AR AR S T AR JRR
TR 245 0 V0 ol P 2 75 2 X R Y0 1) A 7 A 5 T
WA, ABFSE A B, TCAe R R FR Ry =X,
R FH BALA 340 2 WA 2 o), AN S L R AR . A
S, FRATT A A P R K U 1 T N4 A A R
PVP R J5 95 i fig 75 28 fifk 1) fie B4 19 T R R DG A
oMK e HE AR AT, B KR AE T E] B
P FE53 ISR A RETEAA BB Z [l 7= A A2 [ Yy <57
[T i D (2 2% D=1 = T R N RS = AN Sk
31, SE BRI SR AR SR B K R AR
1) OR fH/NTF 1, $E7R A G KX 505 1 2%
fift 2R R BKRMET RS PVP RGEIN
i Z 18] 0 30 ik — BN 6 R 8% Fu F RIS IR
S Y B KU A A e T S 1 A e A
BRI, T K R TR S B HE R T
BT A BRIEAT YR, M PVP A9 ST R IBE S 5
CH MR REAT A, DA H e Lo R AR K
e BB ABMIE T T Ird, VLR ER R
W UF S B 7K Y AE B T 4k N R O A 235 i 3T
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Table 3 Multivariate Logistic regression analysis for poor relief of back pain after percutaneous vertebroplasty

(CIEVEES ¢

o3 L 95% 1] 15 X il

Partial 1:“ Zﬁl‘}fl Waldfi P % 34 Odds ratio 95% C.1.
regression s 11;(;r( Wald value P value Odds ratio T R
coefficient Lower Upper
R Hi 8 1.292 0.593 4.815 0.025 3.475 1.438 10.55
Preoperative bone mineral density . . . : E . .
-
Thorae DT 1 iy 1.416 0.452 10.021 0.003 3.952 1.541 8.367
S/ Yy
Céﬁiﬁtﬁdﬁtﬁbﬁion 1.222 0.461 6.317 0.016 3.216 1.324 7.213
LI RENEEiTRA
Number of vertebral fractures 1.348 0.359 15.996 0.000 3.640 1.857 6.112
;A I 3 L
Voﬁféﬁzn?eﬁégt %ei\ lfv el -2.822 0.433 39.495 0.000 0.081 0.041 0.189
D?Eiriﬁm 1.621 0.598 4.996 0.014 3.616 1.214 10.194
R, W] BB R TE PVP AR5 & A= dF bk s ™ iy Ji WEETS TS 2 1 % i

JEHERKHZE, HIt,He 09 Gaughen 288X}
PVP AR S5 598 22 i AN 10 S8 38 SR T i K e
S T 2 A RO R A T T S 0 AR AR
AT, B K e BE TR TR N e TR
FRTT A0 o H T 2 TR R 0 BRI, 22 i T 5 Ak B
A 2 0 BF < 7K 8 TR I v 2t T A2 i fH
AT, HA 2 E K e E— 25 TRz X A =
RIS, A RE 5N R4 5 58 B AL B A FeAT T
B K73 A W6 B S AR VA AR v R AT TABIT P
B X 2 B K IRHREE b A b H AU HE =
WA TS, MG X LR AL THEA AT 3/4,
34 EFEE RCEPTHEREON PVP RS B 9K
TR 22 ik 52 )

Hi TAK BMD A8 ol i B 22, 20
(R 81 77 BV AT (A 1A N i NI B T R A S 2
B A SE AR B 9T IR S F BT B A 2 PVP RS
RAEMRE IR SR R, Bk, K BMD 9 84 7]
REm] i th I MR A B B, 3 T REAE C S Ba I HE
PR b FR U BB A BT, AR X R R MR A
BRI, i THER N BN A — LIS
HKIEA R HeA, T 2 AR B X
KBAEW G B BUERE N 4k A SR T 2% A
TR IGY A T Ao e T L 0 i A o 4
R — 2D AR T W 1S DR A R ME J o, 40k T 45
AR, AR AR FRPERACERR &) S BOS FRLIA Y
S5 45, H I TR B Y TS B A | B A S R A O
R SR AR B 25 S BORR SR T PRI
P, AHIK BMD FIZAE R & 47 2 20 PVP A

3.5 IWARLEXT PVP AR J5 I 09 I % fifk (1) 52 T

X AR AR E R R E (AT
T UL A PR K COPD , AR AE B 1% 22 1S F 55 I
55 8 AR R 5 P Y BRE AF AE TR DGR, X
— L5 W S ARG S5 — 8, A IR AR LE &
PVP R J5 ¥ 9 28 it AS AL (% 4l 7 /8 16 R 2, OR A
K 3.616, Adogwa S5 — I i BE M A 5% UE S, 7
FiMEF AR TN AP B A R TR s .
XT T 5 JFMABAE (9 (835, BT AR W FH BT AR
2 RNEN,
3.6 AR I IRTT AL 25 S 0 s IR 43

Ll 358 P 21 58 8 R T SR 5 45 B U7 B TR Y
VAS #F4r &% ODI, RS 1R 1A 34 A%
fiff AN A% 4 B S R T 8 A T R 4 (P<0.05) , 7E R Al
ARG 12 4~ H BE TS 9 4100 8 5 T 22 5 4] 1e) 22
S BUAEA ST R 0 n] AR SRR R . B R (AT
TERS | TCie 2 ko 2 A I 5 A 2 4 40 i SR MEAR Y
R H KA RO E I 2P, HALUKM
AL PR SEIRYT R WS, 4k RBRIR R
DR, AR SRR T % A A 2 5 i) B T S U A
5 B2 5N 055 BiA ¢ RN
Bl HCOh A T S5 174 52 ) AR T R A S A A
ARV P=R d LS I i NN TR DR A 4
AL B NP RIS e e s ST 6
B I M T SRR . X A R T AL R R T A
ARG 1AERE VAS P43 & ODI Ll M2 %
37 AWML

TOVCF 35 PVP A5 IS #6598 1) it K2
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ZIRZE I, FEAHE 5T o Xt AR i )47 T BRI, X
ARG 1A H B BT T 2 AN R 3
FEAN A I [R] P 5 100 R A DG I LR R it
MERE AN | OB B 3T 55 I B0 o I 9 ) R 3R
Bl HEBR AR Sh R R B 2 B D R 8] A 2E K A G
PRI 2R 1 AU AT e 2 91 55 , i s 0 G R 2R 1 XL
Wz 25 12 0™ Sk, AT N 22 DR 2R A BT 1 4 2 L
AN FAUK BB AT T 1 AEMIBETT, SR 2k A
X T e 1 G B S e i AN A, S St
Jeit— WAL, [RIEE, XK 5252 PVP IR T ()
) S AR AT BRI, A6 B T Sk | S ) sl
WA T HER T AT KR, HERBOWRBCR AT RE & A7
FEZE S5 Ak T 52 MR PR 1 B

AT SR o RETR BMD R 8AR J5
1 AN FEAE TSI ZHER B I MR IR K T A
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