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Analysis of correlative factors of non-surgical vertebral fractures after percutaneous vertebroplasty for osteoporotic
vertebral compression fractures LIU Jian,Y U Lei-jun ,SONG Hong-pu,LU Jian-wei,LIU Hong,and ZHANG Chun. De-
partment of Orthopaedics , Tongde Hospital of Zhejiang Province , Hangzhou 310012, Zhejiang, China
ABSTRACT Objective: To investigate the correlative factors of non-surgical vertebral fractures after percutaneous vertebro-
plasty (PVP) for osteoporotic vertebral compression fractures (OVCFs). Methods: From August 2009 to September 2011, 126
patients who underwent single-level PVP for OVCFs were included in this study. They were followed up with an average time of
13.6 months, divided into the refracture group and non-refracture group according to the onset of non-surgical vertebral frac-
tures or not. In refracture group,there were 14 males and 18 females with an average age of (67.63£7.28) years(ranged 54 to
82);and in non-refracture group ,there were 40 males and 54 females with an average age of (66.2626.79) years (ranged,55
to 76). The refracture group was divided again into adjacent vertebral fracture (AVF) group (7 males and 13 females) and re-
mote vertebral fracture (RVF) group (4 males and 8 females). The age,sex,bone mineral density (BMD),injecting bone ce-
ment volume, the recovery rate of vertebral body height, kyphosis corrected degree were recorded and the correlative factors of
non-surgical vertebral fractures were analyzed. Results; There was no statistically significant differences in age,sex, BMD,in-
jecting bone cement volume and kyphosis corrected degree between refracture group and non-refracture group (P>0.05),and
there was statistically significant difference in the recovery rate of vertebral body height (P<0.05). There was no statistically
significant difference in BMD, kyphosis corrected degree between adjacent vertebral fracture group and non-refracture group
(P>0.05) ;and there was statistically significant difference in injecting bone cement volume,recovery rate of vertebral body
height(P<0.05). There was no statistically significant difference in BMD, injecting bone cement volume , recovery rate of verte-
bral body height, kyphosis corrected degree hetween remote vertebral fracture group and non-refracture group (P>0.05). Con-
clusion: Recovery of vertebral body height may prefigure increasing risk of refracture in non-surgical vertebral body for the pa-
tient with OVCFs after PVP,and the adjacent vertebral fracture maybe concerned with injecting bone cement volume and re-
covery rate of vertebral body height.
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25 2 MEAR R AR (percutaneous vertebroplasty,
PVP) H T HAEX B BB AA T | S A AE A T 4 VB A
(osteoporotic vertebral compression fractures, OVCFs)
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41 %o~69% 1T KAER BT e A= AE 23 1 B 5 {EX
FHlRIEFAME I RHE M I EE, BTy
HEAE R R A4S AR M5 BMD i AE TR A
KVEFEAR, HKIEB I, FARIO AT B,
Lindsay %5 °A N X 5 8 Figi b B SR 06 R ¢, 1
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Tab.l Comparison of observational parameters between the refracture and non-refracture group

1 P () AFiR BMD i KA AR R BEPR AT % JARBLIE A 1 FA
L % (x5, %) (xs) (ws,ml) (xs,%) (xs5,°)

HIreH 14 18 67.63+7.28 —2.75+0.52 4.63+1.15 6.57+5.23 4.54+1.76

KEPH 40 54 66.266.79 -2.58+0.55 4.26+1.28 12.24+5.45 3.93+1.85

i x=0.014 1=0.935 1=1.573 1=1.526 1=4.002 1=1.671

P{d >0.05 >0.05 >0.05 >0.05 <0.05 >0.05
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Tab. 2 Comparison of observational parameters in the adjacent vertebral fracture,remote vertebral fracture and non-

fracture group

w3 P (B BMD i HKIRE AR MEfR R BEPR AT AR ™ 1E A
U % (xs) (x£s,ml) (xs,%) (xxs,°)

AR HEA T4 7 13%  -2.78+0.42* 4.89+1.05* 18.68+4.63* 4.82+2.04

JEARITHEAA B AT 20 4 8 -2.700.63" 4.200.75 13.05£3.95% 4.07+1.98

K 40 54 -2.58+0.55 4.26+1.28 12.24+5.45 3.93+1.85

ESREPU R, *P<0.05,°P>0.05

Note : Compared with non-fracture group, *P<0.05,*P>0.05
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AAEFARMEIRTITIIHER . Jergas S5 HA R XLHE X
LR PEAS HE AR B R T R AR Y ARFSE
H BMD 7EE T4 5 AR B Pr il 22 7 gt =
SC,H R BMD S 3T XUEE X 2l , 52 R A 1R
Z WA HERA AR 0GB MO 48 T N
HH RS,

3.2 HKRIEARY PVP RGIETARMEET TN
KF  Belkoff 45 BIE 1 RSN S UG FE H 2 ml B 7K
RO RE K 52 15 ME 5 B2, (EL IR 52 ME A4 I 2 7 i Al 75 22
4 ml, JEHETTE 6 ml, Uppin 251 TEHE R i £
LK, EAEIESFEA AR SK B 7K
HAE, EARSPIRE MR R IEASC, A
TIEASE, ZEH AR E KR AR 22 /0 XA
TR BT — 2 1S BOZ S O HER N 4R TR B
TG o R EKIGEA R MmN RZ AR T
it — 2B HFSTIRIIE

3.3 Uit A S PVP RJGIET ARMEET TN
KFR  Aquarius Z5EE 1 ARSI IE A R HEAR R 45

BT T IR R BIRER R AT A, SRRER IR 2K A vl
> 24% F8 IR MER S R E M (H Lee 55158
i 244 I3 382 MNMAEMER BT RH  BT AE TR
W6 5 M v P K A R 52 IE AR DG, B PVP BT IR 403
i 1 R A |, AT T e AR AR % A
PrIBE LK, PVP AR S5 1 HE g B — A 2.5~
8.4 mm , RS- M AR 5 BE R 5 SR 24 17%~29% , (H. 4N
SHER S ST 1 em, BT XU B2 R 07
TATHE B AR R A T R A, T LARA
W B MERTZE R IR . ZEH TSRS Lee
SO R TE — 2, BIVHE AR = B S R 2 | JE T AR 4
JEHUEARIEHE AR R A BT IR, ZR A5+
B BT RE B P HEAAR S B =, B e A A
Y 22, BT LABCAS AR SRAEAA () A= ) 124
far B A%, B 28 AT R AN AL T RE B 0 A ) R
G L I T R TR AU
3.4 RIRBIEMAELIES PVP RJFAEFARMEA
BIMER  RAROLE ™A 2] I HE 2 n
JE IR 2 R Sy T 5 RSB 3T, Lin S5 4GE 200k
NG A 2 ERE I 10, PVP AR5 357 A& B 4 A XU 38
T 9% , N RS A WhEE 4338 SR RASE S ™ £ 1R 24
1E, MEEE VI, TR AR RERE L 1T BLf R
IROF AR, (B85 % A 58 & E i i
Kt R AT BEUN T & B BT A HEARTE S AR, AT
REST M AR v, R R 2 28 3 AR TE AL
BIT S, ATREIEA T 9RO ™ B AR 5 RS 1)
LR MIE LI

B2, BEE TS A BUMEIAR & ik 52 3 in ]
RET /R OVCFs 3% PVP RJ5 I AR & &
Priv B, AR T REBR B /K e i A
R MEMR 2 BER 3576 5%, AR SBIUT A A T oA &
RGN E, EH NI 2 0 S e 2%
JERFEAREY A SRR 5, FEIRIRSC R, AR i
SRMEMR 5 B2 (R 2 Bt Z2 B E K Pe A

SE 3k

(1] AR, SRR, KRPREE, 45 2 B MEARUE AR 190 BIFFRGTH (D],

b & B457, 2008, 21(1) :4-6.



5 2013 4E 3 2R 26 B

33§  China J Orthop Trauma,Mar.2013,Vol.26,No.3

<193 -

(5]

(6]

[9]

Zhao G,Shi XQ,Zheng HL, et al. Evaluation of percutaneous verte-
broplasty of 190 cases[J]. Zhongguo Gu Shang/China J Orthop
Trauma,2008,21(1) ;4-6. Chinese with abstract in English.
Hardouin P,Grados F,Cotten A et al. Should percutaneous verte-
broplasty be used to treat osteoporotic fractures? An update [J].
Joint Bone Spine,2001,68:216-221.

Trout AT, Kallmes DF ,Kaufmann TJ. New fractures after vertebro-
plasty : adjacent fractures occur significantly sooner[ J]. AJNR Am J
Neuroradiol ,2006,27(1) :217-223.

Hiwatashi A, Westesson PL. Patients with osteoporosis on steroid
medication tend to sustain subsequent fractures[J]. AJNR Am J
Neuroradiol ,2007,28(6) : 1055-1057.

Frankel BM,Monroe T, Wang C. Percutaneous vertebral augmenta-
tion:an elevation in adjacent level fracture risk in kyphoplasty as
compared with vertebroplasty[ J . Spine J,2007,7(5) :575-582.
Lindsay R,Burge RT,Strauss DM. One-year outcomes and costs
following a vertebral fracture[J]. Osteoporos Int,2005,16(1) ;78—
85.

Lin WC,Cheng TT,Lee YC,et al. New vertebral osteoporotic com-
pression fractures after percutaneous vertebroplasty ; retrospective
analysis of risk factors[ J]. J Vasc Interv Radiol ,2008,19;225-231.
Baroud G, Vant C,Wilcox R. Long-term effects of vertebroplasty:
adjacent vertebral fractures[J]. J Long Term Eff Med Implants,
2006,16(4) :265-280.

Berlemann U, Ferguson SJ,Nolte LP, et al. Adjacent vertebral fail-
ure after vertebroplasty. A biomechanical investigation[J]. J Bone

Joint Surg Br,2002,84(5) : 748-752.

[10] Uppin AA,Hirsch JA,Centenera LV et al. Occurrence of new ver-

tebral body fracture after percutaneous vertebroplasty in patients

with osteoporosis[ J ]. Radiology,2003,226(1):119-124.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Ross PD,Davis JW,Epstein RS, et al. Pre-existing fractures and
bone mass predict vertebral fracture incidence in women[J]. Ann
Intern Med, 1991, 114(11):919-923.

Jergas M, Uffmann M, Escher H,et al. Interobserver variation in
the detection of osteopenia by radiography and comparison with
dual X-ray absorptiometry of the lumbar spine[J]. Skeletal Radi-
0l,1994,23.195-199.

Belkoff SM, Mathis JM, Erbe EM, et al. Biomechanical evaluation
of a new bone cement for use in vertebroplast[J]. Spine (Phila Pa
1976),2000,25.1061-1064.

FAEe, ZRE , LR, 45, 2B IR ARG B B i e
A e i T I R S PR 437 B s [ e 8433, 2000,
22(10).783-784.

Wang HL, Jiang ZG, Wang ZG, et al. Analysis of the complication
and prevention on treatment of osteoporotic vertebral compressive
fractures by percutaneous vertebroplasty (PVP)[J]. Zhongguo Gu
Shang/China J Orthop Trauma,2009,22(10):783-784. Chinese
with abstract in English.
Aquarius R, Homminga J, Verdonschot N, et al. The fracture risk of
adjacent vertebrae is increased by the changed loading direction af-
ter a wedge fracture[J]. Spine(Phila Pa 1976),2011,36(6):
E408-412.
Lee WS, Sung KH, Jeong FIT, et al. Risk factors ofdeveloping new
symptomatic vertebral compression fractures after pereutaneons
vertebroplasty in osteoporotic patients[J]. Eur Spine J,2006,15
(12):1777-1783.
Kim SH, Kang HS, Choi JA et al. Risk factors of new compression
fractures in adjacent vertebrae after percutaneous vertebroplasty
[J]. Acta Radiol ,2004,45(4) : 440-445.

(ki H I :2012-08-07 AU : T5)

e oo e e oo s oo

N7 AR ) e BT —

AF|XF—RERIN—mmEEN R E S

SO g — R PI

‘Lt‘o

AP P65 BB A SRR ARG R T R U AN IE X, BT i LA B A 1
B OB I A% OC , R SN PR A A AR LA W A B SR 4
5 OREVIBTRR S TP F ) . MBS DR KRAEE R EN, e3Pl 2R RS i g, U SR T
— T PR — T P A R, T PG ST Al BRI AT, TR HA R 2 ek 44 RS I 2SO E — A T 5 i —

DISCHE 2 AR AR AEAS T R 3 T I A5G Wl R HE

CiRE TR - Gk

() A AT

x.+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+





