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Effect observation of percutaneous pedicle screw fixation combined with percutaneous vertebroplasty for the treat-
ment of osteoporotic thoracolumbar fractures WANG Nan ,XU Jian-zhu ,CHEN En-liang ,ZHA O Shi-jie ,and QUAN Ren-
Jfu. Department of Orthopaedics , Xiaoshan District Hospital of Traditional Chinese Medicine ,Xiaoshan 311201, Zhejiang , China

ABSTRACT Objective : To evaluate the clinical effects of percutaneous pedicle screw fixation (PPSF) combined with per-
cutaneous vertebroplasty (PVP) for the treatment of osteoporotic thoracolumbar fractures. Methods : The clinical data of 94 pa-
tients with osteoporotic thoracolumbar fractures treated from January 2014 to December 2015 were retrospectively analyzed.
There were 31 males and 63 females,aged from 65 to 70 years old with an average of 67.2 years. Fracture level was T}, on 15
cases, T, on 32 cases, L, on 29 cases and L, on 18 cases. The patients were divided into two groups according to different ther-
apeutic methods. Percutaneous pedicle screw fixation combined with percutaneous vertebroplasty were applied in 43 patients
(group A) and percutaneous vertebroplasty was applied to 51 patients (group B). Operation time, intraoperative blood loss,
bone cement volume , postoperative in-bed time were recorded ; preoperatively,3 d, 1 year after the operation, the ratios of an-
terior border heights, sagittal Cobb angles, visual analogue scale (VAS) scores were compared between two groups. The condi-
tion of postoperative complication in two groups was analyzed. Results: All the patients were followed up for 12 to 24 months
with an average of 18.5 months. Operation time of group A [ (96.2+28.7) min | was longer than that of group B [ (31.8+10.6)
min ]. Intraoperative blood loss of group A [ (62.2+25.5) ml] was more than that of group B [ (25.4£10.9) ml ]. Bone cement
volume of group A [ (5.5£0.5) ml] was larger than that of group B [ (4.9+1.1) ml]. Postoperative in-bed time of group A[ (5.1+
1.8) d] was longer than that of group B [ (1.8+0.7) d]. There were significant differences in operation time ,intraoperative
blood loss ,bone cement volume , postoperative in-bed time between two groups (P<0.05). Three days, 12 months after the oper-
ation, the ratios of anterior border heights and Cobb angles in two groups were significantly improved. At final follow-up, the ra-
tio of anterior border height and Cobb angle of group A [ (85.6+3.5)%, (11.9+5.3)° Jwere better than of group B [ (84.2+
4.5)%, (15.3+3.4)° ] (P<0.05). Three cases in group B had re-collapse of cemented vertebral bodies. Postoperative at 3 d, 1

year, VAS score of all patients had significantly decreased (P<0.05) ,and there was no significant difference between two groups
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(P>0.05).Conclusion ; Compared to simple PVP,PPSF combined with PVP in treating osteoporotic thoracolumbar fracture can

obtain stronger vertebral strength and stiffness, furthermore to improve vertebral reduced effect, keeping vertebral heights , and

preventing vertebral re-collapse.
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Tab.1 Comparison of clinical data of patients with osteoporotic thoracolumbar fractures between two groups

y PR (1) Pk Be () U
2115 151 %% AR (xks, %) B T (x+s,8D)
% ﬁ‘ TII TIZ I‘l I‘Z
A 43 13 30 67.4+2.1 6 14 15 8 -3.3+1.1
B4 51 18 33 68.1£1.7 9 18 14 10 -3.4+1.0
Fr i - X=0.06 1=0.517 X=1475 =1.62
P - >0.05 >0.05 >0.05 >0.05
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Tab.2 Comparison of clinical data of patients with osteoporotic thoracolumbar fractures between two groups(x+s)

21 5 il T A i) (min) H 1 4k (ml) P 7K U8 1T Ak (ml) AJE kb AR [] (d)
A4l 43 96.2+28.7 62.2+25.5 5.5+0.5 5.1+1.8

B 4] 51 31.8£10.6 25.4£10.9 4.9+1.1 1.8+0.7

¢ - 10.570 18.530 5.975 8.903

P i - <0.05 <0.05 <0.05 <0.05

®3 MEROVCF BEARRFAAXGHENESEE S LK Cobb L& (xxs)

Tab.3 Comparison of Cobb angles and the ratio of anterior border heights of patients with osteoporotic thoracolumbar

fractures between two groups (x=s)

A5 FE T 5 155 43 H (%) Cobb 1 (°)
4159 1%k o - - - o - - -
A ARJF3d RJg 14 A ARJg3d RJg 14F
A4 43 66.4+8.6 87.3+£2.5 85.6+3.5 27.0£6.4 10.8+£3.1 11.9+5.3
B 41 51 74.7£4.2 85.9+3.8 84.2+4.5 28.3£7.9 17.3£5.9 15.3+£3.4
{4 - 1.72 -1.38 6.72 0.38 -1.34 -5.34
Py - >0.05 >0.05 <0.05 >0.05 >0.05 <0.05
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Tab.4 Comparison of VAS score of patients with
osteoporotic thoracolumbar fractures between two groups

before and after operation(x+s,score)
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Fig.1 A 68-year-old female patient suffered from a falling injury resulted in body fracture on L, one day ago,and was treated with percutaneous vertebro-

plasty 1a. Preoperative lateral X-ray film showed compression fracture of vertebral body on L; complicated with osteoporosis  1b,1c. Three days after

the operation , vertebral anterior border height of L; has not obvious loss after augmentation with bone cement by AP and lateral X-ray films 1d. One year

after operation , lateral X-ray film showed the vertebral anterior border height of the injuried vertebra has decreased, with anterior column collapse and ag-

gravated kyphosis
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Fig.2 A 70-year-old female patient suffered from a falling injury resulted in body fracture on L; 3 days ago,and
was treated by percutaneous pedicle screw fixation and percutaneous vertebroplasty ~ 2a. Preoperative lateral X-
ray film showed compression fracture of vertebral body on L; complicated with osteoporosis ~ 2b. Preoperative CT
showed the posterior wall of vertebral body was intact 2¢,2d. Three days after the operation, AP and lateral X-
ray flims showed vertebral body height partially restored and the internal fixation was good ~ 2e. One year after the

operation,no obvious loss in injured vertebral height and no obvious re-collapse in anterior and central column

was found by lateral X-ray film

AW 1= E R 2 AR B I ) R T 3 BE I A
oy GBI R R o AR R R R 2 A Y
PVP AR5 B Bgi s 8t AT 358 e O Rt , A< 36
J7 LR AR W 4338 B EE R I PPSE 4545 PVP FRYA
JTHIREBL OVCE (B3, ARJS A B BOAE 5 ARIRET B
AT YERF O ME R EE TR A MEA G B B, SR
RIS
3.1 ERAARKXMLH

PVP AR 5k, A8 T PKP K SKY HEfR
BRI K OVCF B F i sz . AR
TE T BT 2 A A, O AT R A RE R
i PVP ARG MEMR S 22 - 0CH ST I, 2R B0 B &
S AE B R B AR A R N, 7 A
MR IARE IR 1 AR S T4 B A fE s R
RZ o ™ E B BB A T AAME (R FE B 47 e B ) B 22
PR 8 AR BB, B By K G HE R
B 00 AR IR B K PRI TEAN AL A ) 5 AT AN B
TREF IR, IR LA G W oy e A PR B3 I o Chiu 451
IRy PVP RS MG 5 4 2 th T T AR R P B K T
I RPN EL, T BCR ITHEIR R B 58 oAl  HER A
TR E K IE S AR R AS S AN R, Ak I R
BAE, B . BLAh, B K URTE AN B A 1Y
S0 A 4R T 5 R T2 0 A AN 32 T BOME AR SR B

1
N

H uiie R 72 48 9 PMMA B K8, 5 A B 41
TEAY) 128 T AR R B 2588, B 7K U8 He 4 58 B
23 80 MPa, B & /& F 4658 B /T 10 MPa 1) i
BEAN PR T, ] 51 N ) S B0 R 08 I A AR
BT, 1 ARG R

R, 2 T R DR A AR R DR TR T
i 3 BE S PPSF AR R i o 40 4 35 B 1 X &, PPSF
FeAR N T W MEME B 7, PR R B 28 B2 B 4T, e R
JEIBN E SRS, A TSI FARNA
JE AT LU S0 S PR 2H 2R R B S B T SRR
FAR S, ARG TR, B A AR in s 3B A2 114 ¥
L NN 2 NI R | 1 @ 3 8 U ) || B NI =R /3
52, PPSE AR il ik 15 T 5 45 TT 55 ME 52 47, v] LA
O3 VRS MEAR & B 8 B R AF 09 )5 ™ IR R IE R, X
JEHL— PVP RIGHEIR B AR RO . BHARET
S N QNG R =T € 5 = D I D S 12 5 AL N
Ja I K AERY & 4= . Padanyi Csaba 25"/ ] PPSF Bt
G KA HE AR 7 3BT 12 i) OVCE |, &
A HE RS e 1 LU R AT B 2 P v, HOJCW Bi K e
B BFE S BG N PPSF K PVP RGBT
35 {5l g HE B 1) OVCF (85, A HL 3 58— Y ME A U
A, RE B o MO A5 HE 1 B2 AT KR , R R ME AR B 5 1)
1o B B I HE AR SR BA L B R AN A O T

s

&



344 T4 2018 45 4 H#5 31 455481 China J Orthop Trauma, Apr.2018,Vol.31,No.4

1M AH EbF 51— PPSF R, fiME S MER ST Ak )5
AT R AT A5 i P A A 5 B RT D E P Y [
W R T ey, DT 2 HE S AR SR [ R S B9 9
JE' S BRZ TS TIA HE 5 AR AT R G A K
1) A B R e M 55 M ) B 2F 4 30 5 % D) o6
R LI R 5 KT IR TEHER 2R il 2 HE =
HRET 43T J7 380 2ok 21 2 PR 9 1) 22 i ffi Mk A S 2 A7
MEAAR 25 FE A5 2R & o RIS, ME =5 AR BT 5 - JiT JS A
G U QU e - g Ralla o 1 D1 N 71 A SR =7 < i s 1 e 4 £
[E] 7 1 FH o
3.2 A AR RS R UE

X} PPSF B4 PVP [ F ARG M E, HAEMAT
TEr A . SEHAENG IR TAE R XTICA F AR R 0id
I TR i 38 R A (1)65~70 % OVCF %5 (2)F
% T {H <-2.5 SD; (3) 597 Bt Mo 1o B ME 44 & 37 5
(4) DiMe)aBETC W] WA IR 5 (5) TCHF BB & 45 475 5
(6) H: 5 1 R T R /< /4 HESS AR (D HERS NG
A R S o T R R (R A R i T
Jovk sy T AR, 5 R M B I T R, DA
B 22 i BB s PR B 31 8 3, T LAHERR .
3.3 R ARFEEFI

YRRl IR L AR AR B AR, it
PVP ARifJ& PPSF AR, X7 HE Y [ #4 A &, 5
RN 1= A o NN 1 A4 0737 WA NN 2 3R T N =1
AR ERAVEAS A ME S TEIG YT I B OVCF B3 i), 75
BEE (DB KERESN I PVP R g ik
A, — 8 SR JBOSUAN % B A =5 AR 3 5 5 32 R AU
HE 55 RN B S, R ) B e A A A VR 000 1) D 4
HEAR PR A= 20 3 2 A B =5 AR A 1 5 Xof
TR TT R0 53 e B A AR PR B 2K U A 4 A 1 OO
# FU AR AL — O, R B 2% S, RS MEAR
5 RAEXT MBS BE s (2 B HE 5 AR S 9B K
JE REN 35 35 1o A 1A Fp 2 B A 1< 9 00 ] B 0k i A
HE A BE DR FF— 2 19 24 -4 o Tohmeh 45 DA Sk B
T AT LG i MEAR 2B B0, AN 2 5] R Xl 35
B2 o A7 F 1 2R TS0 332 S5k 2 ol g R BB R | A A A
B 7K VA5 BN AL I 1 2 AR 2, AR BEE Eok o, ]
AT DA ORI ], s R, AR R
T AEL I PR A0 X v, e KA PR 2 ol v L 2
e Hoe ek, 45 ) 1 UHE =5 A P BE ) s IR ™ AR
JPEIRIE. PTUARIR B — PVP Rif & PPSF 24
A PVP R 235 — A% B0 548 ) 0000 4 56 5 7K
Ve AL MEAAR , DRUELAE & B R B o EL P i )
TOiME e e B, a o AR AT, 5K le g
T DRV 85K, AT LA 3 488 40 M R 44 A o 1) — I i A 7
FANHE AR BE PVP R (2) B /K e i 5 & o F K

PR R 5iR A R LA T £ ME 4 56 58 DI JRE DA TR 8 i G
AW I ERRE o B KU I D A REAR S A5 4 1)
90 BRI E , AR5 25 5 R AE RO 2 (HAN I H
ESRHEAR AR , 1 Z A B K, SRS . Bl
PIFEZE AL I A 1 1l TR i, SR A o IR KT Y
EAR G HBE MM AR SRR, NIESE
5 TC WA 9 F5 o Belkoff 255 BIF 5 735 A 1A P T 59
2 ml B K Y8 R ALK A2 AMEAR S BE, {ELRI B2 40K 52 7
ME Bt 2 4 ml, JEHE B 22 6 ml B9 K e . EH
TN B B (T =Lo) D AETE ST PMMA 5 7K 2 , FAAE =
ARESTH AR 3 ml, XA 6 ml, I HL LA
BEAETE 0.5 ml B AL M I HAER AR O0, 1
B, — B A K P BB MEA L 5 e eI S
BE 1/4 W75 257 RIS 1R e, b 0 ™ H B I Y
AP (3) 2 BEME S AR ET B ET B AE X T PPSF 254
PVP R EFE, RATLAUNE T CIBE X LENL,
SERIE LI, R v, MU =5 AR (8O0 B, 7
HE 5 AR 7 3 T o A ZORAE ORI AT N EAT , J A%
PEFRIRET I AR o AR P A ] 2 U 0 I 5T
TE UL, B LA Th 45 05 15 6 Pl 2 AR R AE 55 B 41 41,
A B RS TR T U B A o LA P s, A%
2 AR AR A D0, A LR IR B TR 37 AR
FIMERE AT AR, 0 IR A TR 1M 15
PRHITT R ML S 418 28 BEAE 5 ARIRET RGEHEIT 2
(LI G E R, AN AT R YR R R R e R T A 4
¥, — 07 W2 I A g AN 1 I ME R i DD R A —
7 T2 3 SO0 HEAE PR P B T R RE R (9 BE— 22
T O ME K R AR S B TR R KU o 52
PPSF RN 223 )5 , Pt s AL, I RS o, LA
WD N AT T, 4 PVP 58RI 57 T ARl iE
SR, W SCHN TE— 2 AT S8 SR 5 AR 2P
R K VRTES G, PR 2P AT o X T M R &R
JUEER, B R ) S AT I BOME (A SRR T, BT R
ST MER R RIS, DB B A B ek S B
Ja S s T VU TR AR, A DR st 484 Bk & PVP AR 1915 0K
VeiB T KU, b SR I & T AR (O AT I , %) 22 B A
SARIRET BT S, o (L HETE S R R B A K
e, P8 T3 5 OGN 1) 3 AT 18 5 , A T HEIT A0 .
PPSF 45 & PVP ARG 7 411922 4F 18 35 16 bl 5 1 72
IR A RETAN Sl W ET (WP SIS O, AR R E Y
A E UG, PVP B R JEHE T e %) O HE R A A
B9 SCHE I RE , RE IR/ b R HE S ARET YN 7, 60K
SR T AR IT MU B OVCF 15 0o 3K B 4510
N UHE AT A UETETE 5, AR AR 5 S5 RN J32 349 K 4t
DI RTHENR , AL R 20 B i 1 A I E T i

RO A [ E R W (DOARTE LR RN 2. A5



FFEA 5 2018 4F 4 B 31 4555 4 1 China J Orthop Trauma, Apr.2018,Vol.31,No.4

.345.

BN DS A AR5, A M7 UK 3 35 B T RE S 1

JR AN RE 5 R 0 AR A SRR, B BT AR E Y

BHEERG AR . ARG IEATIERL AT E B

AN WIR YT L RE W I KR IR B 1) K AR R 2R R

JE R 2 JR RS R NUERYT, — 75 R O S 52

— TSR A B RS BT , 53— J7 T, R R

PEPIR A R W BURAICR o B 7 K IR

A ALY E5 R HEAE R D, LA KA ] B I i Ad XL

JBERRER R 251, i R B BR 25 D3 7 k& Bl ¢

BRI 1 IR BB BB AN IR YT, TR AR IS

B BN PE— A5 I i B BRI
g L frid, MR OVCF B33 1t AR 5 P35 14

AU G5 e R BE A R R B AL . O HERR a2

G AR S T ¥ A it ] P AR, DR A o R

(3E R . A SCHRVT T A PPSF 454 PVP J6 97 M %

Bt OVCF B EHRIF 2, 58 —n) PVP AL, Al A %K

PRI I AE 5 O ME =g 5, B MER A Hh oA, 5 403 A4 3R

Ve 12 R DU O G O  C e B TR (D TRl S VT /A <

S — T ELAT T A B3 B 4 B R] R E T T B, R

o S I B A T

2% Lk

(LT XUMP e, R B BT M A (A T 45 1 37 89 BB 7 R S [T,
e ST AP R A A, 2014, 28 (4) 1 522-526.

LIU ZY ,RONG LM. Latest progress on minimally invasive treatment
of osteoporotic vertebral compression fracture[] ]. Zhongguo Xiu Fu
Chong Jian Wai Ke Za Zhi, 2014 ,28(4) :522-526. Chinese.

(2] MR, b Sb . 42 BOME A B AR KA AR S ™ B A B K e
PORFZE HE R[], v B A 6 2% 5, 2012,22(1) : 81-84.

PAN J,YANG HL,MENG B. A review of bone cement in percuta-
neous vertebroplasty and kyphoplasty[J]. Zhongguo Ji Zhu Ji Sui Za
7hi,2012,22(1):81-84. Chinese.

(3] bz, fF42 0% , 5K 507, 55 B STB0 RS 5 Rk TR 47 PE & 97 42 5 %

T A TR A ST T U B3R A PR AT T [0 ). v [ 85 01 A0 A
#5,2013,21(18):1829-1832.
ZHONG YM,FU SH,ZHANG JL, et al. Clinical study of refractures
factors of osteoporotic vertebral compression fractures treated by
percutaneous vertebroplasty[ J . Zhongguo Jiao Xing Wai Ke Za Zhi,
2013,21(18):1829-1832. Chinese.

(4] HALWT, ST 25 T R Boe 5 AR MR T I8 7 45 &t s AL

VAT ST B A T A P A [0 ] 45, 2016,29(7)
588-592.
TIAN GM,HAN L. Percutaneous short segment pedicle screw fixa-
tion with vertebral augmentation for the treatment of single - level
thoracolumbar osteoporosis fracture [J]. Zhongguo Gu Shang/China
J Orthop Trauma,2016,29 (7):588-592. Chinese with abstract in
English.

[5] Maynard AS,Jensen ME,Schweickert PA ,et al. Value of bone scan
imaging in predicting pain relief from percutaneous vertebroplasty
in osteoporotic vertebral fractures[J]. AJNR Am J Neuroradiol,
2000,21(10) : 1807-1812.

[6] Phillips FM,Pfeifer BA,Lieberman IH,et al. Minimally invasive

[10]

[12]

[13]

[17]

[18]

treatments of osteoporotic vertebral compression fractures vertebro-
plasty and kyphoplasty[J ]. Inst Course Lect,2003,52:559- 567.
Movrin I, Vengust R, Komadina R. Adjacent vertebral fractures after
percutaneous vertebral augmentation of osteoporotic vertebral com-
pression fracture : a comparison of balloon kyphoplasty and vertebro-
plasty[J ]. Arch Orthop Trauma Surg,2010,130(9) : 1157-1166.
Zapalowicz K,Radek M. Percutaneous balloon kyphoplasty in the
treatment of painful vertebral compression fractures : Effect on local
kyphosis and one-year outcomes in pain and disability[J]. Neurol
Neurochir Pol ,2015,49(1):11-15.
Chiu YC, Yang SC,Chen HS, et al. Posterior transpedicular ap-
proach with circumferential debridement and anterior reconstruc-
tion as a salvage procedure for symptomatic failed vertebroplasty
[J].J Orthop Surg Res,2015,10.28.
Hey HW,Tan JH,Tan CS,et al. Subsequent vertebral fractures
post cement augmentation of the thoracolumbar spine : does it cor-
relate with level-specific bone mineral density scores[J]. Spine
(Phila Pa 1976),2015,40(24) : 1903-1909.
Chiu YC,Yang SC,Chen HS et al. Clinical evaluation of repeat
percutaneous vertebroplasty for symptomatic cemented vertebrace
[J]. J Spinal Disord Tech,2012,25(8) : E245-253.
IR TE ), SRV, 45 A P T8 588 A AR IS A HE 58 B 1 e I D 3R
[T E S 445,2016,29(7) :625-629.
YUE J,DONG G,ZHOU H,et al. Risk factors for the collapse of
cemented vertebral bodies after the minimally invasive vertebral
augmentation procedures[J ]. Zhongguo Gu Shang/China J Orthop
Trauma,2016,29(7) :625-629. Chinese with abstract in English.
Mobbs RJ,Sivabalan P, Li J. Technique , challenges and indications
fo percutaneous pedicle screw fixation[J ]. J Clin Neurosci, 2011,
18(6):741-749.
Padényi Csaba,Misik F,Papp Z,et al. Treatment of osteoporotic
vertebral compression fractures with PMMA - augmented pedicle
screw fixation[ ] ]. Ideggyogy Sz,2015,68(1-2) :52-58.
JBFTE ok, e e, A BURIHE S ALET A 2 B o A
T BTE AT ST 1 AR 50 AR 1 T (7 RO LD ] o
JEAMEH K ,2012,20(12) : 1057-1061.
GU YT,ZHANG J,JIANG XX, et al. The minimally invasive pedi-
cle screw fixation with percutaneous vertebroplasty augmentation
in the surgical treatment of thoracolumbar osteoporosis fracture
[J]. Zhongguo Jiao Xing Wai Ke Za Zhi,2012,20(12):1057-
1061. Chinese.
fuf b5y R R INE A 2 B T G HERORTE AR R YY
B 0T LA T A % R T (D). b R 45,2016,29(7)
593-598.
HE SQ,TANG CX,TANG X]J,et al. Percutaneous vertebroplasty
and pedicle screw fixation for osteoporotic thoracolumbar burst
fracture[J ]. Zhongguo Gu Shang/China J Orthop Trauma,2016,29
(7):593-598. Chinese with abstract in English.
MR, 4 i, UG D, 45 )5 R 75 AR 5T 25 A HE IR OB IR YT
g W A 22415 4 [T ). P 5 443,2010,23(2) : 102-106.
CHEN ZQ,XIE JT,GU XM, et al. Posterior short-segment pedicle
screw fixation combined with vertebroplasty for the treatment of
thoracolumbar burst fractures[J |. Zhongguo Gu Shang/China J Or-
thop Trauma,2010,23(2) : 102-106. Chinese with abstract in Eng-
lish.
Chen B,Li Y,Xie D,et al. Comparison of unipedicular and bi-



- 346 -

[19]

[20]

[21]

(22]

[24]

>

R M ML L

N e e ee—her e —hmen e se—hmer s —mee s —fmer et —pmer et et —mor st —met e —mss—her st ot s0 o0t —pms1 st —fmer st —pmer bt st st —mst ettt re—fer o

PR 5 2018 4F 4 B 31 4555 4 1 China J Orthop Trauma, Apr.2018,Vol.31,No.4

pedicular kyphoplasty on the stiffness and biomechanical balance
of compression fractured vertebrae[J ]. Eur Spine J,2011,20(8):
1272-1280.

kAR, SRR MEMR Y RS T ARMERTE IR FE e W R ()]
o [ A A 2 0, 2016,26(5) :459-462.

ZHANG Y,ZHANG SD. Risk factors of augmented vertebra rec-
ollapse fracture after vertebroplasty[J]. Zhongguo Ji Zhu Ji Sui
Za 7hi,2016,26(5) :459-462. Chinese.

Tohmeh AG,Mathis JM,Fenton DC,et al. Biomechanical efficacy
of unipedicular versus bi pedicular vertebroplsty for the manage-
ment of osteoporotic compression fractures[J]. Spine (Phila Pa
1976),1999,24(17) . 1772-1776.

BRI SR A, Uk, . 4 BOHEMRR D SOB A S 2
SRR S KPR IR R T IR R E PR K,
2012,15(3):241-244.

LIAO XY,ZHOU LJ,MA WH,et al. Percutaneous kyphoplasty :
obeservations between unipedicular puncturing angle and bone ce-
ment distribution[J]. Lin Chuang Gu Ke Za Zhi,2012,15(3):
241-244. Chinese.

Choi SS,Hur WS, Lee JJ , et al. Repeat vertebroplasty for the subse-
quent refracture of procedure vertebra[J ]. Korean J Pain,2013,26
(1):94-97.

Belkoff SM,Mathis JM,Jasper LE, et al. The biomechanics of
verterbroplasty. The effect of cement volume on mechanical be-
havior[J ]. Spine (Phila Pa 1976),2001,26(14) :1537-1541.
B, AT AN, A R BHE S ARURET S5 S i B AT S
K B AL A T o 2 A M A BT A T T 4 T BT L AR
[J]. sh e fi2,2017,33(3) :213-218.

AHXT—RARN—BRAZIAKLIESRA

SCRR B — R4 — R PITT I3 B8 44 SR HE VR (BAF B G T B B A R T 22 X, P SR 6 e o A o 52 Aol 1l
BT 1AL B G 1) S A B — L AT A AR I 19 A 0%, SR g S A A R A 2 B TR A S R IR LA A B A A7
15 OFE I BORHE 92 0 — R PUESE S0 00 o A B G LR T VR 35 1 s 0L oy 4P P 75 25 R R B & i R 45, FURR SRR 1 —
T DI AN — e P T 45 LG 3, R TR PR 7R 2% G5 L 4R R, ) b AT 2 ek 44 R A7, 3 0 3 ST 3 — A 38 I 8 5 1 — 1)
SCHR 2 AR AL AR A T A 2 [ NP3l AR S 2% 08 o Wl T i

[26]

[28]

HAN L,QUAN RF,SUN GR,et al. Efficacy comparison of percu-
taneous pedicle instrumentation combined with vertebral fracture
fixation or vertebral augmentation for treatment of osteoporotic
thoracolumbar fractures in elderly patients[J]. Zhonghua Chuang
Shang Za Zhi,2017,33(3) :213-218.Chinese.
I, BRCT . 22 K BB AE 5 AR BRET Y I8 58 5 0T 3T ARG T I
HEEAE B B PR AT 28 Le A [0 ). op [ 45, 2017,30(2) : 105-109.
YE H,CHEN QX. Comparative study of minimally invasive percu-
taneous pedicle screw fixation and open surgery in the treatment of
thoracolumbar fractures[J]. Zhongguo Gu Shang/China J Orthop
Trauma,2017,30(2) :105-109. Chinese with abatract in English.
KB, B bR, /NG A5 ME S LB ET DY [ A2 45 4 HE R R A
RT3 A I M R 2R B e 0] v [ A 8 2% 25, 2006, 16
(10) :755-758.
ZHANG X,YANG HL,TIAN XW et al. Transpedicular fixation
combined with vertebral plasty in treatment of senile thoracolumber
burst fracture[J]. Zhongguo Ji Zhu Ji Sui Za Zhi,2006,16(10):
755-758. Chinese.
Rho YJ,Choe W], Chun YL Risk factors predicting the new symp-
tomatic vertebral compression fractures after percutaneous verte-
broplasty or kyphoplasty[J ]. Eur Spine J,2012,21(5):905-911.
Lee DG,Park CK,Park CJ,et al. Analysis of risk factors causing
new sympt()mati(t vertebral (:()mpressi()n fractures after percuta-
neous vertebroplasty for painful osteoporotic vertebral compression
fractures :a 4-year follow-up[J]. J Spinal Disord Tech,2015,28
(10) :578-583.

(IR A 91:2017-10-18 A< SCH i E%5)

CiRE TR - ks

(o [ A ) 2 s A

T S A S S S T e



