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The preliminary clinical application of percutaneous vertebroplasty NI Caifang YANG Huilin TANG
Tianshi.  First Hospital Affiliated Suzhou University ~Suzhou 215006 China

Abstract  Objective To study the method of percutaneous vertebroplasty PVP and investigate
its clinical efficacy. Methods Tweenty five cases 13 patients with painful osteoporotic vertebral fractures 8
cases with metastatic neoplasms and 4 cases with hemangionmas were treated by the injection of polymethyl-
methacrykate  PMMA  under DSA fluoroscopic guidance. the time of follow-up ranged from 1-15 months.
Results The procedure was successful in all patients. Among 25 patients 18 experinced with complete relief
of pain 6 with conspicuous relief 1 with no significant change. Two patients showed transient symptom of
radiculopathy and no clinical complication in others. Conclusions PVP is a safe and feasible treatment for pa-
tients with hemangiomas and vertebral fractures caused by malignancies and osteoporosis.

Key words ~ Osteoprosis Percutaneous vertebroplasty Tumour vertebra Bone cement

percutaneous vertebroplasty 8 4
PVP Galibert ' 1987
L, 12 L, 6 T, Ly 4
23 I3 L S 1
19 8 CT MR
4
2000 7 25
1%
C
1/3 1/3
2ml
25 11 14 33 ~ 85
62.5 13

215006
3 Cook



— 276 — 2002 8 11 4 J Interventional Radiology 2002 Vol.11 No.4

2 10 90%
Zimmer C
X 70% ~80% 1~2
Cotton ® 130
4h 1~3d 10
CT 1~3d 70% 23 %
PVP
25 31 23
2 3~
10ml 5.6ml 20 ~ 60min
38min 1~15 8
25 18 6 2 ~4d
1 34% ~ 67 %
2 2
1
1
5d
PVP
1% ~ 3% 10%
Chiras * 258
113 78 67
1 13
5-7 3
2
25
PVP
1 > 12 CT CT
2 >90% 3
>20%
PVP
Barr 1 CT
C

PVP 70% ~90% 90% 1



2002 8 11 4 J Interventional Radiology 2002 Vol.11 No.4 — 277 —

PVP
PVP
PMMA PMMP
PVP
PVP Cotton
PVP
50%
2 ~10m 25
5.6ml 2

1 Galibert P Deramond H Rosat P et al. Preliminary note on the

treatment of vertebral angioma by percutaneus acrylic vertebroplas-
ty. Neurochirurgie 1987 33 166-168.
Cotten A Dewatre I Cortet B et al. Percutaneous vertebroplas-
ty for osteolytic metastases and myeloma effects of the percentage
of lesion filling and the leakage of methyl methacrylate at clinical
follow-up. Radiology 1996 200 525-530.
Deramond H Depriester C  Galibert P et al. Percutaneous verte-
broplasty with polymethylmethacrylate. Technique indications
and results. Radiol Clin North Am 1998 36 533-546.

2001 10
56-58.
Martin JB Jean B Sugiu K et al. Vertebroplasty clinical expe-
rience and follow-up results. Bone 1999 25 2 Suppl 11S-15S.
O’ Brien JP Sims JT Evans AJ et al. Vertebroplasty in patients
with severe vertebral compression fractures a technical report.
AJNR 2000 21 1555-1558.
Mathis JM  Barr JD Belkoff SM et al. Percutaneous vertebro-
plasty A developing stadard of care for vertebral compression frac-
tures. AJNR 2001 22 373-381.
Cotten A Boatry N Cortet B et al. Percutaneous vertebroplas-
ty State of the art. Radiographics. 1998 18 311-323.
Chiras J Depriester C  Weill A et al. Percutaneous vertebral
surgery. Technics and indications. J Neuroradiol 1997 24 45-
59.
Barr JD Barr MS Lemley TJ et al. Percutaneous vertebroplasty
for pain relief and spinal stabilization. Spine 2000 25 923-928.
Gangi A Kastler BA Dietemann JL. Percutaneous vertebroplasty
guided by a combination of CT and fluoroscopy. AJNR 1994 15
83-86.

2002-04-08
1~2
16 64 32- -
100 n " "
38
16
64 32-37 310022

0571-88147297  0571-88144401-261

0571-88147297

E-mail zgzl@mail. hz.zj.cn



2 oA AR 9125 Wi [HBRSE ...

= AT, MMk, RN

== A 215006, 3N 24 B J 28— BB

% S e s STIC]PRU]

HELH) 44 JOURNAL OF INTERVENTTONAL RADIOLOGY
F, B0 2002, 11(4)

W51 AL 221k

1. Galibert P.Deramond H.Rosat P Preliminary note on the treatment of vertebral angioma by percutaneus

acrylic vertebroplasty 1987

2.Cotten A.Dewatre F.Cortet B Percutaneous vertebroplasty for osteolytic metastases and

myeloma:effects of the percentage of lesion filling and the leakage of methyl methacrylate at

clinical follow—up 1996

3.Deramond H. Depriester C.Galibert P Percutaneous vertebroplasty with

polymethylmethacrylate. Techniqueindications, and results 1998

4 AR R4S 2R BOHEA IR DIITIRR ST - A NJEUN 2722535 2001 (01)

5.Martin JB. Jean B.Sugiu K Vertebroplasty:clinical experience and follow-up results 1999 (25)

6.0 Brien JP.Sims JT.Evans AJ Vertebroplasty in patients with severe vertebral compression

fractures:a technical report 2000

7.Mathis JM.Barr JD.Belkoff SM Percutaneous vertebroplasty:A developing stadard of care for vertebral

compression fractures 2001

8. Cotten A.Boatry N.Cortet B Percutaneous vertebroplasty:State of the art 1998

9. Chiras J.Depriester C.Weill A Percutaneous vertebral surgery.Technics and indications 1997

10. Barr JD.Barr MS. Lemley TJ Percutaneous vertebroplasty for pain relief and spinal stabilization

2000

11. Gangi A.Kastler BA.Dietemann JL Percutaneous vertebroplasty guided by a combination of CT and

fluoroscopy 1994

AHABLSCER (1046)

LR S % R, A% mOTIE. AMETE. B HEASOE ARG )7 BORAAME A PO FHER P R -

[E 575 AP RE 452009, 17 (12)

[H B TR HE A B AR TT 8 TGRAME A HT MR P AR (R AR T RO (572 ] N HIAEAR RO AR TR 7 8 ST AA A A B 3T A A4 P S A 13451
AT SRR I AR RO s ZS BT AR SO, I INE 24 B 5 Py (46 SR 4 FRWHOZE R A, OR (52 4228 10491, PR G55 224) 2491
J MR CREB 2 i) 1451, 1451) 1 BOLAE A% ) [ /0 i /K 8 itk i, JC IR, 1 FAR G 16 dRAE T R MEA 3T, 200 PR A B AR IR G2 M, Bifi U AR IC 5K, JE R
FFRE. (S5 8 T HE AR TE AR S B A M P 7 M 5 1 A R 2 1 0 S OB, WP T AR S V09 7 RO R4 2, A3 AR, AL 12 9 ¥R 7RO
S b SR R A B PR TSR TR AR (4 B S N, T LA D TR G T RE (K R AR

2 TR ST Bk, B AL gl . W DA BRANAR i 45 S B R S ME AR BOE ARG T 1 s FA T B

B MEAR IS e AT - P ISR 2009, 17 (6)

CHT BRSO i i SR 3 52 45 A A OB AR R 7 8 DR M FH L B3 2 A A A T RO, (7R ek 22461 4T 1 POt A Y 20 A A 205 4 4 45
AT DR AR 45 7 & ik ST AR BR IR P ME AR OB AR Y. A 22490 K 3347 St A A B BB 2 A AR [ Rt A1) P 4 3, A 28 ) AT AR [ R P2 B4
ARTRATXE T CTERMRURS 75, ARJGXE T, MG R PE . FF D) e S A VM i e ST ot (A5 L] AT J 2R s B Vi MR S R8I B iy
G ISR AR RE B R, M A AN ) S A, TSR AT HEPR Y AR KHEATE — 5, ST RO R (4598 ] D EBR 2 5 45
RS AR AT 5 0 e R 5 o7 W TR A28 ) 308 0 A AR 2 B S A A 45 -1 0 o 4 S 929 55

3 ITIRESC M. BRI, HERHR. BRIE HEAR BB AT S M BB ARVAIT 3 AR P AE SRR 4 30 B KA

#2006, 27 (8)
TR MU B AR BT A AT IR AP BT MO AL 7 - 1823 M B KA PE R AR Y47, 7, 110 At
58~85%, FIITL. 54 IV HIMEMRIE ARG T 120016 MHER, 5 (G ARG T 6 BT MEMR. A Ja X - I BURZY R 35 3hRe ) S5 4 AT 0



http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%80%aa%e6%89%8d%e6%96%b9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%83%a0%e6%9e%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%94%90%e5%a4%a9%e9%a9%b7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22215006%2c%e8%8b%8f%e5%b7%9e%e5%a4%a7%e5%ad%a6%e9%99%84%e5%b1%9e%e7%ac%ac%e4%b8%80%e5%8c%bb%e9%99%a2%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Galibert+P%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Deramond+H%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Rosat+P%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e1.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cotten+A%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dewatre+F%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cortet+B%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e2.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e2.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Deramond+H%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Depriester+C%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Galibert+P%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e3.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e3.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e4%bb%95%e8%af%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bb%95%e7%9a%8b%e5%86%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200101024.aspx
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Martin+JB%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Jean+B%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sugiu+K%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e5.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22O'Brien+JP%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sims+JT%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Evans+AJ%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e6.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e6.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mathis+JM%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Barr+JD%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Belkoff+SM%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e7.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e7.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cotten+A%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Boatry+N%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cortet+B%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e8.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chiras+J%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Depriester+C%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Weill+A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e9.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Barr+JD%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Barr+MS%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lemley+TJ%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e10.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gangi+A%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kastler+BA%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dietemann+JL%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e11.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz200204013%5e11.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%93%e5%a3%ab%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e6%99%af%e6%98%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%b9%bf%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e4%b8%87%e6%97%ad%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e6%95%ac%e5%ae%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9a%86%e5%85%a8%e5%88%a9%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgjxwkzz200912001.aspx
http://c.wanfangdata.com.cn/periodical-zgjxwkzz.aspx
http://c.wanfangdata.com.cn/periodical-zgjxwkzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ad%8f%e5%8a%b2%e6%9d%be%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%be%e8%8d%a3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e9%a2%a2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%bb%ba%e5%ae%81%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e8%b5%84%e5%85%b5%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgjxwkzz200906004.aspx
http://d.wanfangdata.com.cn/Periodical_zgjxwkzz200906004.aspx
http://c.wanfangdata.com.cn/periodical-zgjxwkzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e7%82%af%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e6%99%93%e6%99%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e6%89%bf%e4%bc%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e8%81%aa%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_dejydxxb200608025.aspx
http://c.wanfangdata.com.cn/periodical-dejydxxb.aspx
http://c.wanfangdata.com.cn/periodical-dejydxxb.aspx

- BT S RARBE S, BE VI RO B~ 14 1) L HEAR B AR AL S PR3 (VAS) P34 R 7. OFIAR G2, TR 2B VI2. 4; BURZ P2 thoR
2. 3FUIARJS0. 6 M & BVI0. 7; 35S0 eI VE 2 AR HT2. 4BIARJG 1. SANIZBAVT 1. 3. )5 OB RZVAS TRV 7) iR HTS. 1BIAR )5 2. 85I & Btivi2. 4
(P<<0.01) ;BURZLHIVEZ (A2, 4BIAJF0. TR ZBEY;0. 7(P<<0. 01) ;3G 3)REJI VE 4 AR HT2. SEIARJG 1. AR BT 1. 4 (P<0. 05) . HEMRHIBE ARG
M TGRS eSO MERT H R 5, )5 D BOBARGRCR S W, ST HE R e 2. 1 MEAA AR I ™ T AR I3) B X S A TR P
T ARV, P B2 MR B et A i T St OB AR R S A R S ME i 8, B AR K s e R

4 WITRSC B sKOTRE. R A Wb BT 20 e MEPR AT 1 BORAA M (A e P A — P IR BUsifa 4%

42002, 8(2)

I R 2 2 B 5 RUME VA T RS0 7 PO TR RA O 45 B4 TP RO J70 248 0 LB 1~ 6/ FL A7 30 IS0 R AT SR 7 L 20407 1
(BB 10N, EEE58~81%, ZoIfific. CTRMRTVE o R b 24 ELAT I M, 7ECTH| S F 5 B 57 RIMEAR B R 220 UK. Y97 R AR
Husk i sson I HLAE E AP LE. 4550 L3015 (86. 7%) 1624 hiN PORZENR, 1261112, A F (214 5 AR5 (13, 3%) . L1834 F1J i T4 HE
PRI BUFT G MRS 52, — URIATT P4 55 2 B 5 TP BV AR T B SR BAERA I P R 2 — P B G 1, W L7 BV R PR T A 0 TR S 1 30, J2
— T P LT T R FE A BT 1 7 .

5. WITIESC WA, Wit R T I/NGT. VT B TN N R ME A SO AR IR T T BB RA 2 MEAR L

i ¥r356 ik E2009, 31(9)

FII WS BN 8 HE VR ARV 7 TR RA Y 22 MEAA R 01 T TR R T 0. 5125 SR FH S N B A T AR T IR 2 2 M A s 45 4T 35191 (T8 M
), AR CTARG A0 I 0505 A 0 1 S 4, I FH 3 50 ) 053 4% (VAS) V43 s A I FH C IR X LI WAL S 420 SR UM 5 AR TR AR N, P 0
H2~5 mL, MR RJFIRAE RJGXEE . CTRL A B A A 0. 45 R 3501 FARIGUR, 1 545 FIVA S 12ANMEAA, A I FRIE. ME 4 28 20722 100%,
FARIF A TTBCF (18 +6) min, 1 B 47140 A I [ 4293, 4%, A VAP WALl 2. AT, RJF1 hy 48 hy 1AVASTFA LR AT 452 7 X
(P<<0.05). 226 ~304~ H CPEI104 F) BV ; 200 A AL HARMEA T JT R RATHER IS A. G518 00 M A BT AR TG 7 1 BB P 22 MEAA F i1 4 FL AT 05
AN TR IR J7 RS, (AT .

6. 201030 DL HEAR OB ARFIHEA S M B AR TT B B PEREAR 2 7 IR AH DG AR 0 24T 2007

HEARBIEA (Vertebroplasty) FIMEMASS MEEA (Kyphoplasty) VG397 B REIAEHEIR 4637 (osteoporotic vertebral compression
fractures, OVCFs) Bratfymili VERETSHT, "L BIZEA R . Rase il o B im sk H . KyphoplastyBR4h T Vertebroplasty A e S AE A
JEL ANE RSB, F B KRB REUC. KyphoplastyFilVertebroplasty R TIGA AKIAF T W15 14 NSRIIRRZCR, (R A G ABITHEM
RAT TSR, kRS IR P A2 . KyphoplastyflVertebroplasty A G483 AR A TF 477U T8 /& 7 UBAANE (K AR R AR IR, B2 FARTF
MEVRSRALIOEE I, B —H M2, WRFVEY ) F 0 R AL .

S5 SY - A B PR TCARIR S i it e UL PR g P

FIR - WFAOIRIERE T B (T12—L1—L2) Juffud R ALy o k) 48 1 Ay R & ivon Mises ) (284k .

Jridi A TI2—L1— L2 B = MiAT FROTEURL,  JFRIT B R ) 2 SR R RS, IERIRAT M. BAFollower load {15 BIMRIFILIA D IR 43
SETI2—L1—L2 W B i i —10° « —5° + 0° , 5°  10°  15° . 20° I, BHU EHHEI) (260N)  BAFWLIILLKLFol lower load (0. 100, 200N fEJi]
s WUERBATIU  MERIE D AIMEA K T von Mises[N )71k .

LU BEATI2—L1—L2 W B il f P, AL MEIRIAS R ) LA AR R HTvon. Mises N B2 B K. T12—L1—L2 7B i—10°  0° L
K207 W, WAL SR M F BN, I50NRI410NA BELERE . Follower load ] LAW/NSSE WL, I AEMEMIALE )i, HZAMEAK TTvon Misesl J)5%
WA o G SR 22 T AT FULP) Fo A6 T AR A i R TS S A AT T £ 75, MR 4 R A (K T von Mi'ses N7 ¥ AN & AR T AR, AT LA 1
IR I S P AIG o

S5 AFREEY ) F R AN B AT A R UL PR 3 (P TSR i ot £ JSE UL P g S M ) 43 A AR T von MisesNiJy. S 2ms AT LY
DER, MEMIEEE ). MEfAZR fivon Misesh ¥4 R AW BMAS . Follower loadfQRF45 BEI LA AR, o] LASRAF AR O MEI LR g, AE BRI
FERCS AR AT T AT

S5O T PR A T KV SR AL 2 A4 D 2 A

FIR - RO IERE T B (T12—L1—L2) AR BsiAAME AR T P i K P s R A« &I HEAA LA B T 458 1) 2400 0 2 5 i o

J5id L P REME AR T S BT R S B e AN TR B RA (K R EAE T B (T12—L1—12) =2 BRTHERY, JRBUULIMEAAZE L. OGPafll
3. 0GPaPi R MERERE () 1 K s AL B e ERAE L ) (260N) « BT FIFol lower load (200N) 1EFIR, FRREHEMA. M BEHAMSRILLME K 9 58
R JE BT MEAR . ARUTMER S Kvon Misesh . HEM) 4 S 484k o

LI AN EL VMR () FR AT R B, 20 KU SR Al A AR AR E RS SER N i BRTAA RS AE )28 1 7« S Kvon Mises B SEmaieR. ik
T R, R R Gk B (RO )48 PR ) 1 22, 6%, MEAA R BT I Kvon Mises Ny 1150, 2%, S RA IR (KO ME )48 1K 7 19 15536, 2%, MEAA R SR fk
von Mises[N Iy I77. The /K YE IR AR R 7K 8 b AT ik 2 S ME TN A8 1 7« A fie Rvon Mises S 3 SEmate e i /K U8 S A AL ) 48 g 349 e
2. 2%—3. 1%, ARUTHEMR R T 5 Kvon Misesi Jyibl/v2. 6%—4. 6%, JA77 HEMR R fit Kvon Mises)V /)i 4. 6%—5. T%.

S - ST S 10 [ FBEARE 5 B AR e, ASERA R I8 KT BTG, S ASE 5 e (M A B T R AR AR R IR Ay o AP 488 P 5 AR PR
MEVR BT KA TR B A3 AT D% o 1 ST () B AT B e P KR B LU, BRI T MEAR KNI E L SRPEIIN, R8T BRIy, R KV LR i
KPR S5 6 AT BOMEAA AT 288 £ 2 0 2T A B 7 g 43 A1 5|3 A T

B Y A O AR (A S5 T BT A SR UTAE A L AE TR K 254 ) 2 5% )

I WF S0 EAE T B, (T12—L1—12) fELUREAABIE 9Tl HEARIEAR (Vertebroplasty) RS MBIEAR (Kyphoplasty) Jo #1524 T i 22 B F
WUJas AR TR 221 7KV SR Y7 UG HEIRI A ) o ABITMEARZBUR Kvon Mises[ )84k o

Jr SRR B (T12—L1—12) S Busihs = eI, JFBUILUERBIE R4 #7. Vertebroplasty#IKyphoplasty. 7E
VertebroplastyflKyphoplastyBiRi e, LiMEAAE MG yr MR, HoRTZom B 20 B IE  MEARBRAR35%RI110%. BF9T4E LS H )y (260N) . AL AiFollower
load (200N) fEHIF, TI2—L1—L2T5ELIHEAEHTATFIVertebroplasty. Kyphoplastyifyy Jm 4y B A7 i it S WLI0 . LA R T pAe K e s pe LUS
MEIRIHEFE ) ABUTHEPR LA Kvon MiseshV ))&k .

0L LiMERMUE AT T L5 O BaTRs, SN HNR, UL R U R AR AR T . W b o B A 58, S
i kL#e, Vertebroplasty#lKyphoplasty 1B UL 40 B34 183% ., 56%; I Vertebroplasty (KIHENEAE M ) M LM Kvon MiseshV fy i e
60%, Kyphoplasty [FIHE A Ty 2R I Kvon Mises oy Als mi22%. 21%. W b G S0 BREER, BHEIUR S P, MERAS R 5 28R K
von MisesM JJAIN [, S HTaTELE, Vertebroplasty UHMER) AL E ) E27%, bt Kvon MisesV Jy#¥539%, KyphoplastyHIHER] 4% K )% 56, 5%
SR K von MisesN 3110 1%, B /K e SRAKHHE L 1. ZMi 5 Kvon Mises M IIREMAARAN, WA B O AR LS 5 A4 M A X B ¥ 1 5 i

St R A AT O B AR, 5 BRI AR P07, G AE G, I, MEID R g AN o o MEAR P N 1K
A ABUTHEAR LN J)+ MEN RIS S o B S A B R AR by TR SR, BT AT TR ME R IR s BN ) RS M Al I B2 e T /K T otk
PRBTRE RIS . KyphoplastyWeSE THEMR S Z1IE T /5 (%, AEFE 025 SATNUIImD, A St eI ) AN g A1

TS sk k. AL Rk ft, i — 4. ASH 48, ZHANG Ji.WU Chun—gen. CHENG Yong-de.GU Yi-feng. LI Ming-hua

FPDNHE ©5 KRN B HE VAR BT A T A ™ T VR A T S AU A 52008, 17 (2)

FL 23 0 e AR B T ARV 7 7 S P T IR P e 7 20, s BRI 237 5 e 4 AR 88 1 S, 4045167715 A
VAP TR . 2050 17525745 H A 07 PR 47 72 PR 4 45 SO A AR TSR AR REIR1/3. AT B AR AT SE LA PR 53 e
Oswesty DRI, JPULGEIR AL NG L. 5 200077257157 I 47 Al R O 00 B A A TR T 7 383, AR S5 K U P 440y
(4460, 9 mn. RJFT AP S HENSL 5 (P<<0. 05) . THVHER R P K U HENIAE M, 16-H5HESS R SASMIR, 10 HE P o B A1 00, 145 HE RS
U LB IR i O = AN B 0 PR A L 00 B A S P 4T 1T 47 B R0



http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%86%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%b4%b5%e7%a5%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%b5%b7%e6%b6%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%9f%b3%e6%a2%85%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e8%89%af%e7%94%ab%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zggzsszz200202022.aspx
http://c.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e4%b8%87%e6%97%ad%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%93%e5%a3%ab%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e6%99%af%e6%98%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%b9%bf%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e5%b0%8f%e8%8a%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e6%95%ac%e5%ae%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9a%86%e5%85%a8%e5%88%a9%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hbzy200909089.aspx
http://d.wanfangdata.com.cn/Periodical_hbzy200909089.aspx
http://c.wanfangdata.com.cn/periodical-hbzy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%85%b3%e6%b5%b7%e5%b1%b1%22+DBID%3aWF_XW
http://d.wanfangdata.com.cn/Thesis_Y1560726.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%bb%a7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%98%a5%e6%a0%b9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e6%b0%b8%e5%be%b7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a1%be%e4%b8%80%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%98%8e%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Ji%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WU+Chun-gen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHENG+Yong-de%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GU+Yi-feng%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Ming-hua%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200802011.aspx
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx

8. WAITESC 42 DU XISCHE. T 20 JYERFEY SIME VR OY AR 7 1 s A U ik 1 3T 305~k i 24 2% 75
2010, 32(2)

FL S8 B R S HE U AR V7 4 B RAME RV AR 4T IO TR 55 | S S I 5 301108 RHLRAMEH F P47 S
 RFHCH X GBI T8 He S HLIALHE AP 558, 5N BRAE SO A PP PG P (pma) , 5/ £ -3 76 pmma 05, 1. 45500 SOV P Ak
eI, AR 4~6 DHEAEAR FFARSERR, ARG EET ~ 10, BEVI6~ 18/ H, P12/ H, S SAC L1636 AR, PR L, I M S K 1
TERBEATEAHUG | IARIE, poma B AL S5 2 S BRAED SHE AR TIOR AL — R VAT ZAE T TR ME e (IR A7 (0 TR, A A
FRBRAMERE P47 2 IR0 S M RV, DTN IN R, LR, e, TN
9. WTESC MOTHE Lin Fang—ying “E4F-H HOSRAME U s 40 1k 1 9T AT 20 1 U ER B TRAME P BT A5 0 ] B A 37 21
—FF % 52008, 14 (24)

0 3F A R 1 PR 7 29 125 12 57 R S Me P AR TR R IA I 3037 2. 7 6050114 AR P 47 22 -0
EXANUBIG S FATLM S RERAED MR BUE A, KT T OB S | I, ARG WA R EL JFRAES S, SOABUE . RETVIZE S HIBER . 45
L ARG SE T A, AR TR EIGEAR, 6 A2 S 24h P 55 A AR, O30 M LR, 200KV SN, HHBLIBEAT . B, Waslk. 4. (1Tt
U SRR K. 85+ R4 TR 0  FA0 12800  MUBRAE D M R T AR, THARIISS TR0 58, O 40 UR 2 T e
TR 1 LS.

10, FIESC R %5, XA BRI A, XUBRT. AR PO P DU s 4 1 3 AR AR BT AR T U 27 S B
2004, 19(2)

L1 44602 5 57 UM RV AE Y09 HE T R HE (VG P4 o T 77 A4 P93 LBAEE2 A F B IBETY PR 2 RS A 2
S, S8R CTRORIVE Oy FEBRAHE A FEA, (ECTS1 N S e 57 RUME A HUB ARDOWIVR. Y3 1408, 201748, 4058 ~81%7, SFHI6T. 3. Hir AR
Muski sson 1A BLSE VP40, 45 - 200 ARSI 1124 190 L F PEAES, Bk OB 24 MR s MR 0 s SR AT, BAT0%90. 3. B2 1
~ A, AT TRRRTE AL, 1 3 F I o TRt SRR TR A TP S, — UORaT A, S5 2 B M O A 3 T A P T 2 —
BRI, 7T LA I GEARPEEA 0 (RDDR S8 3 047 (I LR 5 47 1005

5 HESCHR (222%)

LR, TYRIR. JAENL VDS CTF 1) ARV RIBA 7 HEAE RS0 DT830 - IR BRI S I A 2009 (4)

2. hLnE. MG SE. B R R KA M T A 1 AT SR 2 M A T AR A L) 348 3] = R 7
2008(18)

3 AU 20 B HE VAR O AR TR AL PEAE (A s 455 14T I A1 FE D3R8 3] - o [ B 23R Mg 2008 (1)
4R, TN RICE CTG 5| T VR A E M I BEAE A s 5 P 9 2 V7 T I A I P IR P 30~ Sk s 25
4l 2008 (3)

B PAGER 2 B A BT A A A 3 R DT S0 -4 244 2007 (9)

RN 3012 B HEVR BB A AT A AR HE R R L D P S -4 L5 e 2007 (7)

TSEAe AR R TR 2 R TR A YR A (A O U7 M At T R DA TR S0 -V 05 25 2007 (4)

- SR BV U A AR D P 3 - B I 2006 (8)

9. VPEME. R, 0 . ALt R . Uk, DO 25 SR MEAA BRI AT i I HEAE (45 7% e AORA KD VR T
DT 3C] - o (55 FE A 628 2006 (7)

10. {13, FTIEE 20 M AR U A 3011 BT A B f 2 [TI8 3C] -5 B934 G 2006 (4)

11 R/INE 28 3 5 R (AR BT A S 1 A E 8 DI RE S -9 JH B 24 e 4. 2006 (6)

12 BRAERE 28 M ) ORAT DA A B A I TR FE A A 57 3 D8 S0 ) - 3L 5 JE5T 2005 (4)

13. T2ete, AR, gk T8 28R i K PE A BIE ASEME A 3T 7 F DR S - Fh AR5 2438 2004 (2)
14 151 25, SRR QU8 28 AP BB A AT MEAE R R 147 08 051 DA T8 30T - [ 9 H 434G 2004 (1)

15, PR, AWERE 28 A AR OB AR (1) 4 HESBCR B 10 DHATIIR SO -S4 L4 2004 (7)

16. 555, [H55. KR LA BUBA 3 Rt DR S - AL B2y 2004 (5)

VT AT 2 RHAATEAE A 7 70T DTS - Ol T S 4 e 2440 2004 (3)

18. U 4x. FRACHE. RUBAE 1R/ A\ a7 B DI RIS 30T - b (5 98 2003 (6)

19. B X 2. A58 05 GBI AR I3 D PR S - A AU 5273 2003 (4)

20. WREE. (504 5. T &0 [ P2 AT 48 B MEAR BT A 1 SEBIE 5T LRI TI8 301 - /e AJBUR 444k 2003 (4)

21. VI MKAE. W53 5t . VAR, 5. SREET [ 2bRA T 20 ME A B AR T M A RSP AR 11 1 PR T

(921

(o2}

-

(o]



http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%8d%ab%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%96%87%e9%9d%a9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e9%94%8b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_fjyyzz201002021.aspx
http://c.wanfangdata.com.cn/periodical-fjyyzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e8%8a%b3%e8%8b%b1%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lin+Fang-ying%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_qlhlzz200824004.aspx
http://c.wanfangdata.com.cn/periodical-qlhlzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%86%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%93%e6%95%ac%e5%85%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%b5%b7%e6%b6%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%9f%b3%e6%a2%85%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%99%93%e8%8e%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%82%85%e8%8e%89%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_fsxsj200402018.aspx
http://c.wanfangdata.com.cn/periodical-fsxsj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%bb%ba%e4%b8%ad%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%8c%af%e8%b1%ab%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%bf%97%e5%88%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e6%83%a0%e8%8a%b3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-hnzlxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e7%ba%a2%e7%bb%b4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%82%85%e5%9b%bd%e7%be%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ad%8f%e5%86%9b%e6%b8%94%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-jfjhlzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8c%85%e9%a2%96%e8%81%aa%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-zgyyzn.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b4%ba%e7%8e%89%e7%8e%ba%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%b0%8f%e5%b9%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%b4%a2%e6%96%87%e5%8d%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-btyxyxb.aspx
http://c.wanfangdata.com.cn/periodical-btyxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b5%e5%87%a4%e6%85%a7%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-nfhlxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e5%b0%8f%e4%b8%b9%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-hlykf.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%81%e4%ba%ae%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%a5%81%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%95%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%85%a7%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-jsyy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%b7%91%e5%aa%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-zyzg.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%ae%b8%e5%9b%bd%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%b6%e6%99%93%e5%81%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a2%81%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%82%96%e5%bb%ba%e5%a6%82%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e7%ba%aa%e4%bc%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%be%b7%e7%8e%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%80%aa%e6%96%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b4%be%e8%bf%9e%e9%a1%ba%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%ae%b6%e9%a1%ba%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-zgjzjszz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%98%e5%85%b6%e7%be%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e6%99%93%e7%87%95%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-qlhlzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%b0%8f%e8%89%b3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-lzyxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%92%b1%e5%bb%ba%e9%94%8b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-hlykf.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%81%e4%ba%ae%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%a5%81%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%95%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%85%a7%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-zhcs.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b2%b3%e5%90%8c%e4%ba%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%9b%bd%e8%8e%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e8%95%8a%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-syhlzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%a8%85%e8%8e%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e6%99%93%e8%90%8d%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-jfjhlzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e9%aa%81%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e5%8b%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a1%e7%b4%a2%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-hbgfyy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%bb%e5%90%9b%e5%ae%8f%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-gszyxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%8e%89%e9%87%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e6%b0%b8%e5%be%b7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%9e%97%e7%a5%a5%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-zgzl.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%a4%e4%bc%9a%e7%8f%8d%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%87%8c%e4%ba%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e9%9c%b2%e8%8a%b3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e7%8f%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%80%aa%e6%89%8d%e6%96%b9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%81%e4%b9%99%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e9%92%a2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%9b%e6%b0%b8%e5%81%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e5%ae%97%e8%b4%b5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%87%91%e9%b9%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%87%a1%e4%b8%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%98%93%e7%8e%89%e6%b5%b7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%bb%aa%e5%b9%b3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx

DT 3C] - e AR #2003 (4)

22. TR DSAB| T 4 MEA R TE A 4 B A DA T8 S ] -Ac il = 2% 2003 (5)

A CEERE: http://d. wanfangdata. com. cn/Periodical jrfsxzz200204013. aspx
PR gkahy (gkahy), $###0%5: £570dd19-55a2-4d44-bh77-9¢3801640e80

TN 20104E11 24 H


http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e7%a7%8b%e8%8f%8a%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx
http://c.wanfangdata.com.cn/periodical-jiaotyx.aspx
http://d.wanfangdata.com.cn/Periodical_jrfsxzz200204013.aspx

