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[# ZE]B&Y FitEFREmHHEAES B3 (OVCFs) & MR IEAR (PVP) R4 EHUAE M EIEAR (PKP) &
FETFARHEEBFITNGEREE, FE  BIFEIGE 2009 4 2 A ~2010 4E 3 A TidLERRFE = EREHAMRH 118 K&
95 b5 AL VA OVCFs % 76 i, B 11 fl, % 65 1], 4F# 56~87 %, V14 (66.7+7.3) %, Fiyimfal 6~22 M, ¥
13.6 ™ H . 44 Bl EFT PVP TR, 32 il 54T PKP R, iCRW4LBEER . Wwl . R, MRS, B%E. K
WFEAR., KEBEE. FHELMAFIE, aU5IREFAMEEETNEREZE. &8 PVP AERHKREAZKT
¥R AFIE BT PKP 48 %, KMFEA t K, 25 A5 E L (P<0.05) ; /KB I3 FUHT & HE A B 4l
)22 5 G4 (P>0.05) ; logistic [/ Hras i E R, B%E T < - 2.5SD & 5IEFARMEREIrHI M LR
MW, JE AR =5.0° 4UEE BT & 595 e R T AR R R R R B B0 15 B4, SmMRE SR 2R A %EE X (P<
0.05), &it HHE T< -255D B HIEFAMEEIMHCNERER, £F%E T E™EEINHE R EE T,
1k Z2 0 1E 5 N IR T BEAE AE T R AT e SR
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Risk factors of non-surgical vertebral fractures after percutaneous vertebroplasty
and percutaneous kyphoplasty for osteoporotic vertebral compression fractures
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[ Abstract] Objective To investigate the risk factors associated with non-surgical vertebral fractures after percutaneous
vertebroplasty (PVP) and percutaneous kyphoplasty (PKP) for osteoporotic vertebral compression fractures (OVCFs). Methods
From February 2009 to March 2010, 76 patients with OVCFs were included in this study. There were 11 males and 65 females with
the average age of (66.7 = 7.3) years. The average follow-up time was 13.6 months, ranging from 6 to 22 months. All patients
underwent X-Ray and MRI to confirm the onset of vertebral fracture. Forty-four patients underwent PVP and 32 patients PKP. The
bone mineral density (BMD) of lumbar spine was measured by dual-energy X-ray absorptiometry, and age, sex, body mass index
(BMI), cement volume, cement leakage (%), and kyphosis correction of all patients were recorded. The risk factors associated with
the non-surgical vertebral fractures were analyzed. Results Student's t test showed statistically significant differences (P < 0.05)
between two groups with respect to cement volume and kyphosis correction. There were no significant differences between cement
leakage and new vertebral compression fractures between two groups. Multiple logistic regression analysis showed BMD less than
—2.5SD was the only risk factor associated with non-surgical segment fracture. Patients with the kyphosis correction more than 5.0°
had a short period to the new vertebral fractures than those whose kyphosis correction were less than 5.0°. Conclusion BMD less
than —2.5SD is the risk factor of nonsurgical vertebral fractures after PVP for OVCFs. In those osteoporosis patients with low T
values, excess kyphosis correction may follow by a soon onset of non-surgical vertebral fractures.

[ Key words] Osteoporotic vertebral compression fractures; Percutaneous vertebroplasty; Percutaneous kyphoplasty; Non-surgical
vertebral; Risk facts
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MEMAR G ™ B JE AR ( percutaneous kyphoplasty, PKP )
SR AR B — B BB R, R A P
DRI TR I S AR 85 2 S A0 A o X PVP &2 PKP
FARIE G 3G AR T AME B4 19 & A= KU 1 TE W]
Wz, HERAKH S ECE T ARMEA T T & A B TE
WERMZ, EIEER . M5 &5 % ( body mass
index, BMI ), HE{K-E % ( bone mineral density,
BMD ). HEMRBUIEFRAL 8 55 . AR B AR
B A P ME AR TR 45 5 4 ( osteoporotic vertebral
compression fractures, OVCFs ) 17 PVP & PKP
A JG AT AR BT A AE R N %

1 W&5FZE

1.1 %

2009 4F 2 4 ~2010 4 3 A FidbERFR 2= =
B Be B FE MR 192 Ko Bkl OVCFs 3 76 ),
B 116, 4 65 B, ik 56~87 %, ¥4 (66.7+7.3)
%, BEViETE 6~22 4~ H, P 136 . 44 BIEH
17 PVP TR, it 51 MHEIK; 32 #l#HTT PKP TR,
3t 40 PHEMR ., RIGAETFARMEIATITEE 16 4] (19
AHER ), Hdr PKP AR S5 FEAMEAET 7 51 (8 /M
), FSHEAEATEE 5 6, PVP AJ5 HAMEMAEIT
9 il (11 AHMEIR ) , AABHEMEITES 7 B, FraH
RAYTB MIEREAR . JETFARMEA BT i & BLE (R E
WIRFARME GRS 1~14 4~ H, P4 119 0~ H.
ARETNCFEEFER . 5], Hf. BMI, BMD, #lu
FAUIE4) (visual analogue scale, VAS ) %,
12 FRF&k

PVP J PKPF AR B R AT FAMIME 5 AR, X IE
PRI K Y U i /NGRS 2% B RR 2 J
R Ak, A B KU IR T 2R MEAAR e S a8 ) A AR A1
B W S7 RIS IR o A BRI A BB K P AN A S50BR
EMEMAC R, U O PR T 2 R T A KT o
13 BHRFKS

RATHTA BEBTER XK S PEE 15T
WG 3% 1% ( magnetic resonance imaging, MRI ), %%
ARTE BLAR TLIDAUE R AT A e |1 7 91, T2 A R
PR T 8135 5 41 S g 105 30 0y 8, 8 & i
RFEIHH TIWIHE(F S, T2WI 5 STIR J7 41 2 3 &
G, SIEE BRI, RN
14 MR

YE B L, ~ Lo ME 1K 1E 5 BMD Il 2 B 7, % F
Osteocore-3%! A g X2 B % FEAL ( Medilink 2] )
g, FETHSAR N TR . AR 4 5 10 A 20 2L o i

WA Wi bR, B % ETE > % &4 0 FE
- 1R 12 (standard deviation, SD ) N B HIEH, T
{HAE - 1SD~ - 2.4SD Ry H I/, T fi< - 2.55D
B BTSANE . 20 A B T < -1SD.
TR R a TR RS IR, ATIC AR E
AO4ERY . M. BMI, BMDIOTIE . B/KIRH AR,
12 FAKukIoZE MR H i Cobb £ 5 R - AR IR 1495
TR I RO R E AR EAR O o B - — 1 Bt
HEMR Lt 2e SGOME T — 1 BOMEM R 2 M4 fi
15 %itFam
KHISPSS 13.0% AT Ge it Ab 3, T Tk}
PLXES RIR, AR HER A AEA G R, THE0%
BER R 7 kg6 M BRGS0, 22 240 Hrk logistic
Z7 g BIE AT, A Wald o P i # H(OR
{E ). 95% ] f5IX[f] (Cl), P<0.05hZERAGFI¥E
S R Medcale 2 4 2 i BMD 9 T {8 T /F %7 1E
(receiver operating characteristic, ROC ) fth4k, sk iii&
Wi PRI SLE, T M4 Fir L (area under curve,
AUC) , FIKrBMD T{HALE T H A& B Ui HirH

2 & =R

2.1 WETH

PR FE AR R IRERHE ML LR 1. AR5 &0
PERHEIR, PVP 4 F KT AR K25 A 5
YR T PKP 4H %, 2 Student's t 5025 5 A 40
THEE X (P<0.05); KigBmHE . B M.
ARESAN N S EZS SR L (TP 35 Ve W 2=
(P >0.05); AKJF VAS P44 IR 22 T3 LG8
FE N (P>0.05), HE5ARFAH LA EE VAS IF
Iy IR, AR t KRB RERARITFEX
(P<0.05 #2).

F1 MWMABBARFERITL
Table 1  Preoperative data of the subjects

Eistan PKP4(n=32)  PVPZi(n=44)

FHR () 68.1+8.7 63.6+5.2
B 4/28 7137
L, i) 5 17
FARIALL(A)

fea 20 33

A 12 18
ARuiJEEEMMA(X s ) 10.3° +1.0° 11.5° £ 3.8°
BMD(g/cm?, X+s) 0.52+0.15 0.59+0.13
BMI(kg/m?, X+s) 247+76 253+7.2
BMDT{E S34ii (n)

< -25SD 26 39

—SD~ - 2.4SD 6 5
ARHETVAS (X £5) 87+14 89+13

1 BMD: B%E; BMI KEIEE; VAS: WEEHIES . 5
PKP# H.#, "P < 0.05
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®2 MABEAREBIE

Table 2 Postoperative data of the subjects

febr PKPZH(n=32)  PVPZi(n=44)
JKPTEAFE(MI, X+s) 55+1.7 41+14"
TKIEB IR (%) 31.3 34.1
MM 209278 (%) 25.0 22.7
ERE AT (X £s) 5.7°+35° 2.3°£2.2°
B RHEAE T (%) 21.9 20.5
RIGVASHES 26207 25+04

T VAS: PRI, 5 PKP 41 %, P < 0.05

21 FFREBHAAXLERZF5H

BHRFER (<69%=1, =70%=2). BEET
i ( —1SD~ -2.4SD=0, < -2.5SD=1). FARIF =
(PKPEPVP ). H/KRSBH (AT ). JFhME
£ (=5.0°8<5.0°), BMD ( > -258<-25)
5] Alogisticlal IH 43 M, 5 R B/, BEET <
- 2.5SDE AT ARMAA BT fER I (£3),
FE VLRSI AR TR S5 5 o AL Sk s, T
FEE K T45 F5.0°408 & 85 3 5 1 Wk F AR ) st
] B S o R, BRI 06 R 22 R A ST
B Y (P<0.05), Jy¥ilkrBMDTE Fi T & B4 5 4
i, Fefi12H T BMDRROCHTZ: (&1), HAUC
~470.80 ( 95% CI 0.68~0.98 ) , BMD fiw 1 R A5 %
PSRN - 2.9SD (T1H ).

#3 FHHXARSEFARMEAEFogisticE VIR HER
Table 3  Logistic regression analysis results of risk factors for
nonoperative vertebral fracture

A5 hE Wald AE it 95%Cl
PRI i) 8.979 021  0.02~3.87
HEE (=694 8 < 6953) 7.674 134  0.21~8.49
F AR R (PKPHPVP) 8.055 087  0.14~558
HkIRH A (=5.0mIE <50ml)  5.694 319  0.34~9.75
KB (FEI) 7.215 149  0.15~10.34
JaM e (=5.0°8<5.0°)  4.371 127  0.02~4.09
BMD(= - 2,58 < - 2.5) 2.896 9.1 1.35~14.81
¥:"P<0.05
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E1 BMDS#H&XHKFHIROCH %
Figure1 ROC curve for determining adjacent level fractures on
the basis of the BMD

B2 152EBHEFREER
Figure 2 Imaging result of one patient
BHELE, 674, At RETXE F 7R Lo~ AERIE S i ; BIEHEMRI 7R Lo~ LaHEM RSB 47, Tuf iR ILES 84k, Cr RETRRAL — 4k & 1R

La~ LoMEARBEAS i D RS 55 LR BEME IE AL XZE R 7R Lo~ LaMEAR SR ( ZE00 ) PVPARJG ARG LIRMAIX & F A WTE AR E: RJF9
A A BE T U, DAL XZR R 7R TootE A i B TG B B A28 1k Fr RJG 9 A BEMEMRUR TR 1T WS 155 G MG X F R TTPVPFEAR G
Tull %,
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PVP/PKPF-AR FH A Y7 B o i A P ME I e 46 B
Pro] DUR S ZZ ORI R e, (HEd
Jo G A P 4 1 T R A AR AL AR 5 P & AR AR A
HITH SR — ERARZEHE T #45 CHk A
R, FEPVP K PKPF AR J5 & 5 3T WA 543 51
PVP (8%~52% ). PKP (3%~29% ) 7 YeAHf
e, AR CE Ak & B BT AR 4 3 o 20.5%
(PVP) #121.9% (PKP) , SEEAHGEHMTE. N
g a0, PVPIPKPAR J& 4k & 45 3 i) H BRHE R 3
Pl T, FE AR XS N, AR Z %I, LinZl
INHPVPA G B BT 1K | B K Ve HER] #58 W |
B AR B T Bk R BT B FE N R Tseng4E
(50508 3o [ L P BIF 9 2 B, TR B A M ZHE IR
PrasEAEF ARSI G IR, FEHA N

Il 22 S5 0B AR Y& Ak X B A HE 1A Y Bl BT S

ifit Mazzantini 25 PV o ji S PR 5E I R, IKBMI
fKBMD Jz 44 R DA 2 R airi el K=, 7
— S22 TN SR PVP TR AE R AR A 11 ) B 9 e AT
BT H B4R S A B B B KU e O
AW, B Ai1iz Hlogistic =15 434 T 8 K
P AR BKRSBR. FAFIEERESRG
HEFIIZEPXR, SREREFHETES -25SD
S S IETFARMEMR A P EA ofE— BRI R . FRATE
— 2 HIBMD T AIROCHAZE, 45 H Tl i i L
b -2.9SD, XK 7EBMD T{EAK T - 2.9SDHH
O 6 R v R A A SR A AT ) AV B o 1Y
B S, RIEER G A ) s DA e 55
FOHERZE & VB 4T o Lindsay 2624 7 — A Bk
AOVCFIE (RFAR) , —FENgkE BT RN
11.5%, MEEMA L, FT B R BB, Ha
Pl H24%. 1F RossZ Iy g 45 v, B — 45 B
Prig (RFAR) 46 & B0 K5 R & 2 1 e i
& 45 B Hr 0 B 0T B b AR A LA HE I T 5%, 2
Bra TRk R BT BN T 12652 2. A
MEAR I 4k B T ] fig R H AR R 1) — &840 . XA
KWEAR, MG SHEZTFARMWOVCFEFH kL
BT R S b, W, A
PVP/PKPF A & 34 1 4k & T AR . {H i
WA 5 E R, PVPIPKP A 5 it AR A 14 4k & B
7 80 6 S A B 4
ARG, FRATTLUE ™ 57 T 5 B0V 4y
A bR o B AE A [ T8 45 SR B 4R T8 & B P
K AF AT BRI [A] . 45 5 R W T B 0 K R R

BT B B )0 B B S AR T . B X — 25 SRR AT
TA R AT B8 14 i TR 2 T A SR TR THT 1 1 75 2 A 5 4
KR FRNLA T332k U, X AR5 73k 3] 5%
o A A AN DT U/ ) P4 e R 288 A B 5 2 T A MEAR B A7
B T ST B B 0T AR A . ik B An 2R
1) 22 M T S FORT P AAR A, B it R Y
0 ERT R, X T R R MEAA T 7, R S A 1A R T e
SR IE T R R AR i, e T ™
DHERE A ERE (AP TE < -29SD) , XAl
B2 RO A OB a8 ) B8R kAN —4 I
FoBZ, ARPRBHET H< - 25SDE 5k
FARMEAA IR E— SRR, TEEHETE
JUE REAR R B BT s A B, ok 2 IS R R
AT RE4E T B & B R A

ARIRATE Z 0 REEADESE, B E B 5805
5] 6 BCRT REAF 7 ARF, FH T FATRI AR 5 25k
HI T2 AERE B, BAX PVP & PKP RJ5EF
ARMEREIT B AT IRA TR 2= IR, DR A7 e 5]
VERE /N A FEFEA LD AR R BB, W5 1 T
RAB KA
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