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[HE] BB WAL RBRKSELE LK 7 EEZEMBIRRTY REIT S0 BF R MAERIES B 3 (os-
teoporotic vertebral compression fractures, OVCFs) W #91& R o A 2 R . FiE: B A 2014 5 1 A £ 2017 5 1 Akd A
H-A A 364 ) OVCFs &% AR S, RBERERAGT R AL RBRBFESEL T K2R T RAENGET 5 EX BT
(PR AR ), PR 25T Bl R E R AR Bm B A X D 7 £, X4 107 4 & F £ Ra ksl ko A
v R BRI S A E K2 7 £ 4t IF A 4L B 68 F R AL E BE L3 4 (visual analogue scale, VAS) , Oswestry 7 4t
[ 7% 3% 4% (Oswestry Disability Index, ODI) , K &7 fo K & MM o J& B 36 5% B 55 B, T AL AR IR 69 4 & b, 44K Cobb 7 , B X
WA R EFIAR,ABRRER A KR RAT R AR ARERFAMAMERETNERRR L A F ER. M
B A EF AL FEL(P0.05) A EFERiTfeRE 24h VAS i 5 b8t 2 F R4t &L (P>0.05); R B
I 3AAFKRIE 1 F69 VAS 3F 5 b 48, X 5 20 9 24K T »F 18 28 (P<0.05), %4 A W7 ODI w4k £ F & %eit 3 & 3L (P>
0.05); K& 24h .3 4 A .1 4 ODI rb#x X320 3 9 2 Ak T 54 B8 20 (P<0.05) o # 20 K 77 A= HE AR 69 A 3 b A= Cobb /i £
F RGBT FEEL(P0.05), K6 3AMA 1 F ket Hrkbs X% 28 T B (P0.05), RE3AMAF
KJ& 1 4 Cobb fi rb4% , X I 209 B AK T 2F B 20 (P<0.05) ., P4 RATIEAE F B A AR FiLsh B F AWK EF L%t
L (P>0.05); RE 3A A 1 F 64 A B 55 B A0 BB 38 3% B 8 AR, K B 20 9 AR T A IR 2R (P<0.05) 3K B 28 e 5
BEFRMFEED L T RRRARBERK B-RREM N2 AR AT D RS ERKEZFAATEE
SL(P>0.05) s KRG 1 Fman ¥ | 0k R R A 5% 3 KBk B-J R i = 4 v 25, X 3 41 9 B AK T 2 1B 48 (P<0.05) . X e
RETHF252E%A2ZFDAREG THREM(P0.05), RIME ARG T L a4 X KkF B XD R UK KA LI R A
MARMEAR BB 40 F R B R B R A R BAK T2 B4 (P<0.05), . kMR iEHRBEORE LT K2 FETART
OVCFs Mtk BTG R0 ARG 7, TR TR, B A& MAFHE .
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Clinical application of zoledronic acid combined with vitamin K2 in percutaneous vertebroplasty for multi-segment
osteoporotic vertebral compression fractures HUANG Yan and WU Di. The Third Department of Orthopaedics ,the Sec-
ond People’s Hospital of Nanyang,Nanyang 473000, Henan ,China

ABSTRACT Objective:To explore the clinical effect of zoledronic acid combined with vitamin K2 regimen in percutaneous
vertebroplasty for multi-segment osteoporotic vertebral compression fractures (OVCFs). Methods: This study was a retrospec-
tive control study. A total of 364 patients with OVCFs who were admitted to our spinal surgery department from January 2014 to
January 2017 were selected as the study subjects. According to whether zoledronic acid combined with vitamin K2 was used to
treat osteoporosis after surgery , the patients were divided into control group and experimental group. Among them,257 patients
in the control group were treated with calcium carbonate and vitamin D regimen,while 107 patients in the experimental group
were treated with zoledronic acid combined with vitamin K2 regimen on the basis of the control group. Visual analogue scale
(VAS) score and Oswestry Disability Index (ODI) were used to evaluate the clinical effect. Pre- and post-operative bone min-
eral density of lumbar spine and proximal femur, vertebral height ratio of responsible vertebral body and Cobb angle of vertebral
body were observed by image data. Serological indicators related to bone metabolism were detected by laboratory. The compli-
cations such as fever,dizziness, osteoarthritis , muscular and soft tissue pain and adjacent vertebral re-fracture were compared
between two groups. Results: There was no significant difference in general data between the two groups (P<0.05). There was

no significant difference in VAS score between experimental group and control group before and 24 hours after operation (P>
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0.05) ; VAS score in the experimental group was significantly lower than that in the control group 1 month,3 months and 1 year
after operation (P<0.05). There was no significant difference in ODI between two groups before operation (P>0.05) ,and at the
24 hours,3 months, 1 year after operation,the experimental group was significantly lower than the control group (P<0.05).
There was no significant difference in the vertebral height ratio of the responsible vertebral body and the Cobb angle before op-
eration between two groups (P>0.05). The vertebral height ratio of the responsible vertebral body in experimental group was
significantly higher than that in control group and Cobb angle in experimental group was significantly lower than that in control
group at 3 months and 1 year after operation (P<0.05). There was no significant difference in preoperative bone mineral densi-
ty of lumbar spine and proximal femur between two groups (P>0.05),but at 3 months and 1 year after operation , the bone min-
eral density of lumbar spine and proximal femur in experimental group was significantly lower than that in control group (P<
0.05). There was no significant difference in preoperative bone metabolic markers such as total type I collagen amino-terminal
elongation peptide , B—collagen degradation products and 25-hydroxyvitamin D between two groups (P>0.05). At 1 year after
operation the total type I collagen amino-terminal elongation peptide and B —collagen degradation products in experimental
group was significantly lower than that in the control group (P<0.05),but the 25—hydroxyvitamin D operation in experimental
group was significantly higher than that in control group (P<0.05). The incidence of postoperative complications such as fever,
dizziness , osteoarthritis , muscle and soft tissue pain and adjacent vertebral re-fracture in experimental group was significantly
lower than that in control group (P<0.05). Conclusion:Zoledronic acid injection combined with vitamin K2 regimen can be

used for anti-osteoporosis treatment of OVCF's vertebroplasty. It has a definite curative effect and a high safety factor. It is worth
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HREREERHTZE WK Z —, 20T
Y 2 LR R Bl TR E B A 2 ny ] B
BiAn ) B E WO, AT E g, B
FE>65 % 1y B B g a B & =ik 6 000 J7, #E T e
BEORIL 40, SHREREMLSER TERIH?
PR B AL B H UL I R R T, DA R HE
A 4 P T e R R DL R B O R A R A
J 45 B 3T (osteoporotic vertebral compression fractures,
OVCFs) iy /5, F 2R 48 Je HEAKR BB R (percut-
sneous verteroplasty,PVP) F14: fz HEAK J5 ™ B R
(percutanous kyphoplasty , PKP) #4736 97 , 0] JE 4 HE
TR B KU, DT 328 3R 52 HE A 3 52, Pk Lk 9 1Y
H 7 SR T ARG Y0 s A TRIT , A A
Gi—WHRIT T F . AT AW IR H 2014 4
1 A 22017 4 1 HYtia AR B A+ MR 364 4
OVCFs L& AHTTEXT G, MG A G 275 R ek B
BRI A e A 2 K2 P8 BT ba T o7 Jr 28 64T 1ol Ja 1k
AT G IR LA RN OR J5 7 28 R B B9, HR AR
G REJT  RETRUR J5 8% B, 58 AR MER 19 #f i bL , HE
{4 Cobb ffi, B AR AH G I35 2748 b5 LA B AR 5 I &
KA H IR I R b 0 R HER B B S
Fix B VR TT B A BT 1 R B AN T o
1 #ZRERHE
L1 iflic+s

ABRUE AR >65 % s 2w BRI, 45 & i
B A2 W R S M EHE IE £ DR A1 MRI A5
A YIRS R R B a2 1 BOHE AR B T 0 B %
K BEIR AEAE R K2 STt B B o HEBRARIE .

Percutaneous vertebroplasty ;

Osteoporotic vertebral compression frac-

FH Mok B ER EA TR TT W R 12 Ak R R R
GRS EBE 5 A T HL Al I BRI YRR 5 R S I TR
HENEE EMEENEE,
1.2 ek

AL 364 ], B AR 2E R R, 6612
OVCFs, ARG A J5 2 75 SR FH e f Jgl 2 B¢ 75 48 4= % K2
o AN IGIT I gL, Hodhxt B4l 257 )
B R MR AR D %, K4 107 #
HTET B LAy b o P s ok Jl R K A Mk A 3 K2
ZIRIT
L2.1 XPHRZH R G A (o ] e R JBl PR B 5 4k A= =
K2, LAl A MRk 2 5 ol 590 Fn 425 R D A TR YT,
R EAR G 34N H . HA 5 102 ], 4« 155 i ; 4
% 65~88(68.22+7.11) % ; B i 154~166 (158.09 +
2.04) em; K & 49~67(51.11+3.08) kg; B &% 2 M
& 159 5, B K 2 A~ HEAR 98 i ; i ] PVP 8 3%
119 i, i Fl PKP 3% 138 fi .
1.2.2 X504 AJS ko v vk R , R BsF AR
e 2 K2 AT PUE AR, BEA 1 ARk R 45
HilFI LA 2 D, Hop 5 49 fil, 4 58 il - i 68~
90(69.09+5.88) % ; B & 153~165(157.77+3.12) cm;
IR 49~69(53.34+5.14) kg; B & 2 HEMR 72 4], B
K ZA-MEAR 35 6l i 1 PVP 35 61 9], v ffl PKP
BH 46 ), AL — R R L 2 R RG22 R
Y (P>0.05), iL#E 1,

1.3 RI7 ik
1.3.1 L MEREEAR B BUREMY , & B 7

JE BT W IC R B IR, C IR X 2 Bl € £ 5T AL HE
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1A, Wt M 5 AR IR TR AT, SR )5 2% 1] 2 I DR i vk
1738 )2 B R, B 7K U8 28 Rt HEA T 28 00, 313K 53 4T
HEPR AT 173, 057 B 55, PR R /K U8 2 P22 7
JE W, NS AT ASTAEMER  FTK R B P i R R
FHE P FIRR A S v 1) A2 Ak, B 7K e 4 3 188 77 2 )
L7 IEN T A KR 4~6 ml, RIGEES YT, 28505
1.3.2 MG M BIEAR  FARELE PVP A
AAHTA DI K e B E AT AT AHE A Y
JG 173, BABKEY i X LM MREZEY %K
BRAE, AL RS A KTE
1L.3.3 AREVIERHENGT PHBREARFHO
I Ttk 1R 65 ot ) (5 2R AT, TG 258 R | 25 it
5 - [ 25 45 H10950029)600 mg fil & 16 = 1 (%
i, BRI E], 2 m A B 25 HE 20150
011)0.25 mg, B K 1 IREFTHLH B AN IRIT o

I ARG 24 h 45 7§ K TE 100 ml R g
R VE 51 (%% & 35 , B+ Novartis Pharma Stein AG, 24
an A S [ 25 E S H20070127) , #:4F 1K 44 R
K2 ([# Jy Fe, HAS A A ] 25 s eSS« 6 2 o
J20150113)15 mg, &K 3 U, fl I )2 1 4F
1.4 SWEmiH 57k
L4.1 IwKRTHEM ARETAARE 240,13 4
H 1 AR A8 B PE 4> (visual analogue scale,
VAS) P43 10 57 5B 1 00 5 >R FH Oswestry T fig b
1% 48 %k (Oswestry Disability Index,ODI) %} H # 4 i
RE ST HEATPEAR o

1.4.2 5220 Rii, R 1.3 40,1458
I SR 2GRN DA ME = FE HEAR Cobb £ S B %5 2
HEAT RS o DT ATHMEME = bb= CHE AR I 2% =0 B/ ME AR U 2%
R )x100%
1.4.3 SBEKE SRAME SRS [ BRRE
A BE i A K, B SRR A ), 25 AR MEAE R D
IR Y e A o N T 1 N = O =X = B T Vo I R
1.4.4 JFRIGE WMEAEALEH kg G0
I UL PR 2 4 U T AR A M AR 1 B 55 01 R
1.5 Sifeaabs

i SPSS 20.0 #AF AT G250 BT, AL AR
AEWY . BE . IRE VAS PF4> .ODI 4> .Cobb 1 3%
AT MR I HE 3 L 55 o R SR FH 8 B o 22 (s )
Feom AL L ASAT WS REAS ¢ K56 , P4 SR E VAS
4y .ODI 43 .Cobb ffi \ 57 A1 ME 44 i = L A2 fb 41
LR AT BEit e okl ¢ Ku G, WALBRE AR
J& I R A B AE R M BERER H X KL . LA P<0.05
REFAGIHE L,
2 H#HR
2.1 IGIRITAL

W2 R BT ARG 24 h VAS 314> 2 % 5
2 L (P>0.05) s R 5 1.3 4 H 14 VAS 94
RIGAL T X B4l (P<0.05), H AR JG & B el B
VAS PF ik F AT (P<0.05), UWL3& 2,

P4 AR ET ODI PF4r LR 22 R B4 i 2% &
X (P>0.05); RJ5 24 h .3 4~ H (141 ODI P43 5%

®1 MHABRGRUEREERSMEERT —RABLER

Tab.1 Comparison of preoperative general data between two groups with osteoporotic vertebral compression fractures

y P (1)) o ] B KA (1)) 7 ()
4151 115 A (xxs, %) B (ass,om)  RHE (as,kg)
3B 24 >2 A PVP PKP
i 5 4l 257 102 155 68.22+7.11 158.09+2.04 51.11+3.08 159 98 119 138
it B4 107 49 58 69.09+5.88 157.77+3.12 53.34+5.14 72 35 61 46
A6 58 {E Xx’=0.553 1=0.874 1=0.474 1=0.661 x’=0.712 x’=0.677
P1i 0.99 0.69 0.88 0.73 0.79 0.72

K2 AMABRBMREEEERESHEEFANER VAS 2 LLE (v+5,5)

Tab.2 Comparison of pre- and post-operative VAS scores between two groups with osteoporotic vertebral compression

fractures(x+s ,score)

4151 1% A AJ 24h AJF 14 A AJ 34 AJ 1A
o 257 8.02+1.33 4.32+0.66" 2.01+0.32* 1.04+0.09* 1.01£0.02*
pOpiES il 107 8.09+0.87 4.19+0.58* 3.27+0.14* 2.11+0.19* 1.88+0.37
t {8 0.145 2.218 2.007 2.196 2.668*
P 0.148 0.021 0.016 0.019 0.037

T 5 ARHT L, " P<0.05
Note : Compared with preoperative data, *P<0.05
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AR T X B4 (P<0.05) , HAR S 45 1) (] Be 1% ODI 1%
F AR (P<0.05), W3 3,
2.2 FAREEMERSS R

AL ) T AR FT G AR 2= BRI 1, R 53
A A B ME 1K 25 B LT Cobb f P4 HL %, 22 B B 4%
T2 L (P>0.05) s KRG 3 AN H F 1 AE P 4 5 4T M
A P A R 1 B EL B 4, 6 2 i 1 6 BE A (P<0.05)
Wil Cobb i b3, i 35 41K T X B 41 (P<0.05) 5 H.
RIG 3 AH AR 5T AR HE R 0 ME A & s TR
HI (P<0.05) ,Cobb 1 2L B & X F A Hij (P<0.05), W
* 4,

VAT AR T A - 3 PR R JBE e 30T s P L A 2
SIS E L (P>0.05); KRG 3 A HF T AEH 4
T % B 30 ity B % B H A, IR IR ALK T % B AL (P<
0.05), HAJG 3 A~ H F 1 4 i I AE AR 1 30 o B 2%
FE ST ARHG (P<0.05) . W3 S,

2.3 SLERE AR

PR AL AR AR AR W dn i TR e Ji 4 3 i 4
JIK \B— I JRL R figt = R 25 B ZEAE R D R =
FLig 2 R G2 X (P>0.05) . AR5 1 FW4LA
T 780 J i 2, 55 i B O B— Mg it ot fie 7 ) L 3, i
AR T XTREL] (P<0.05), Wid] 25 A4 2 D 1
A ORI AL B T B4 (P<0.05) . HAJS 14 1
TR g 3t B ity A A K B— M I R A 7 0 % IR TR
A (P<0.05),25 ¥IL4e/E % D & atm TR (P<
0.05), L6,
2.4 PR4LBAE ARG I RIE M S

WA G H K AE , WA k7 B 1R L
TR ER A SR AT &P ME R P P S AR X IR (P<
0.05), H B I AR G 145 P, #0208 HE 4 78 3t
1, KRG 3 4 AH AR AE (A TR 3T 1 661 X BR AL R J5
L AR AR HER TR 3T 15 B, RS 3 4F AH 25 A 4

®3 MABRRREHEEFERSITEEF ARG ODI LL& (x+5,7))

Tab.3 Comparison of pre- and post-operative ODI scores between two groups with osteoporotic vertebral compression

fractures (x+s,score)

R AL (F1%5=257)

X B2 (191 %0=107)

o A AJG 24 h ARG 34 H ARJE 14 AR ARJ5 24 h AJE 34 H ARG 14
IR 4.77+0.65 0.99+0.23 0.83+0.28 0.62+0.12 4.61+0.54 1.21+0.44 1.01+0.45 0.88+0.14
H %16 shse 4.61+0.22 0.96+0.11 0.81+0.22 0.65+0.16 4.57+0.62 1.03+0.43 1.23+0.41 0.85+0.21
e EY) 4.53+0.92 0.94+0.27 0.77+0.23 0.67+0.21 4.71+0.32 1.29+0.39 1.21+0.33 0.80+0.27
A 4.66+0.18 1.09+0.24 0.81+0.18 0.67+0.15 4.55+0.27 1.22+0.57 1.09+0.24 0.77+0.34
¥l 57 4.11+0.27 1.07+0.21 0.86+0.21 0.55+0.15 4.23+0.21 1.09+0.27 1.11+0.14 0.87+0.19
13E 4.23+0.16 0.93+0.15 0.71+0.09 0.61+0.16 4.23+0.19 1.11+0.55 1.01+0.34 0.83+0.15
A Fl 4.27+0.32 0.94+0.21 0.74+0.12 0.65+0.14 4.69+0.21 1.37+0.29 1.11+0.04 0.76+0.13
(RS ] 4.88+0.24 0.95+0.18 0.69+0.18 0.60+0.22 4.14+0.19 1.09+0.47 1.02+0.41 0.81+0.16
i ER) 4.11x0.32 0.87+0.19 0.81+0.21 0.55+0.09 4.15+0.27 1.31+0.48 1.27+0.21 0.79+0.11
B 40.31+3.22 9.37+0.34 8.02+0.13 6.92+0.13 39.56+4.07 15.91+0.27 12.09+0.28 9.13+0.11

AL B 3, R AT L,1=0.781,P>0.05; R J5 24 h,1=2.098,P<0.05; KR J5 3 1~ H ,1=2.177,P<0.05; R J5 1 4F,1=2.091,P<0.05
Note : The total scores of the two groups were compared : before operation,1=0.781,P>0.05 ;24 hours after operation,t=2.098 , P<0.05 ; 3 months after oper-

ation,1=2.177,P<0.05; 1 year after operation,¢=2.091,P<0.05

x4 RABRBRMEEEERSHBEFANEHREIHEENES LT Cobb & ELE (xts)

Tab.4 Comparison of pre- and post-operative vertebral height ratio and Cobb angle of responsible vertebrae between two

groups with osteoporotic vertebral compression fractures(x+s)

N TEAE AR A HE S 1L (%) Cobb i (°)
ikl % o - - — - -
A Hi AE3MA ARG 14 A i AE3MA NS
R 257 51.88+4.87 78.12+3.09* 97.04+3.89* 27.45+2.11 17.14+2.04* 6.12+0.99*
X M 2 107 51.09+3.22 66.82+3.12* 79.34+5.72* 27.33+£2.87 21.01+£2.33* 14.33+£1.03*
t{H 0.293 2.904 3.457 0.271 2214 3.099
P 0.198 0.029 0.001 0.159 0.024 0.002

5 AR, 7 P<0.05
Note : Compared with preoperative data, *P<0.05
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FREPr 3 6, d5RE T,
3 itig
3.1 PVP gk PKP & &5t OVCFs A3 IGI7 .
i i R E & OVCFs 111 & B, otk 2 W™,
1 PVP 1 PKP J& I R 18 WL IR 7 7 58, HAT ek
1B9R L EEM R FARBE M RN Pk
I A2 A A ) v B A0 S R K DR A A R %o s 4 4
BT A A IR DR BT | A MR IE B0 R 5 K
SEH K U R [ S AR R 1) AA i R A0 B M A
FH X MR 55 4 e A0 B A T B A, AT 38 38 PRk 1k
S /E FH . ot PVP PKP #5732 i B TR T
OVCFs,
X F £ 15 Bt OVCFs i # ,PVP fl PKP i F AR 48

TR JEATAE— 22 51 5 FEMEIR 48 B Pr<1/3
B, — Rk PVP, F AR &, o] DLl k47 8 K
Ve e A HE B KU 2F B S L AT A AR 1)
1/3 B 7K 8 9k 1 FR>50% B ] M) i A8 A 1A 1R 45
Pr>1/3 BF, — ek H PKP, F AR i #& v 6 8 K e 28
FEFE AL T AT HER AT 1/3, R FHEREY K EE AR,
45 O MER 5 P AT R AL SR G TR R 1B T A hE
227 KU EAR R H KR TEA
BIPARE 2, HKRAEEM, S5lEEKENE
I, Bk & i, S5 R E T HE . RHBRE
ARJG 24 h 34 H,1 405 VAS $E43,0D1 ¥4 DL
HE T FL AN Cobb 0L TR AT, W] PVP PKP i #
FARI R REE

x5 WABRBMEEFEFESTEEFAUEEEE T EHILK (v5,g/cm’)

Tab.5 Comparison of pre- and post-operative bone mineral density T values between two groups with osteoporotic vertebral

compression fractures(x+s,g/cm?)

y A J B 3 ity
415 il - ,, - . ,, —
AHi Al 34H ARG 14 A Hi AE31MH ARG 14
R4 257 -3.14+0.21 —1.42+0.34* -1.01+0.09* -3.22+0.19 -1.5420.09* -1.00+0.02*
X B 41 107 -3.21+0.14 -2.19+0.27* —1.58+0.12* -3.09+0.22 -2.39+0.22* —1.64+0.11*
¢l 0.336 2.194 3.001 0.191 2.981 2.549
P 0.219 0.021 0.002 0.122 0.031 0.017

T 5 ARHT L, " P<0.05
Note : Compared with preoperative data, *P<0.05

®6 WMABRBLMEEEFENEEFTANEER BT TWIERL R (125, ng/L)

Tab.6 Comparison of pre- and post-operative bone metabolic markers between two groups with osteoporotic vertebral

compression fractures (x+s, pg/L)

AT TR e i o < fik B~ Jit e ik 7 1) 25 BEEYEAR D

4151 o : : ~ ‘ -
A i R 14 A i N R RIG 14
56 401 257 43.09+9.87 25.12+8.16* 0.33+0.12 0.22+0.09* 15.09+1.33 18.11+2.33*
X HE 2 107 42.13+8.03 33.29+6.26* 0.34+0.13 0.29+0.02* 14.99+1.09 16.23+1.98*
B 0.119 2.221 0.219 2.009 0.339 2.781
Py 0.189 0.023 0.193 0.019 0.287 0.008

I 5 AR R, “P<0.05
Note : Compared with preoperative data, *P<0.05

7T HEABRBEREEGEEEESNEERABHEERZERILE 1+, 1(%)]
Tab.7 Comparisons of postoperative complications between two groups with osteoporotic vertebral compression fractures

[x#s,case(%) |

415 %k S tK kR e LA B AL 8V AR AR AE (A PR 3T
A4 107 2(1.9) 9(8.4) 4(3.8) 11(10.3) 2(1.9)
Xf M H 257 12(4.6) 44(17.1) 21(8.2) 33(12.8) 18(7.0)

T P4 AR x'=2.099, P=0.013
Note : Comparison between two groups ,x’=2.099,P=0.013
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3.2 MERBERREX G 4EAE R K2 &AM PE s
UINSREPRGUIE S

X T B B HE R B RIG Y7 OVCFs RJ5 1Y
U B ANGIT MR B S — W 5. MOR IR 2 56
3 AR OBURA I 8 1 790, 32 A P Sk 0 I, e R
ol 2 T LA o) 200 M P R R R AR AR, DA T A o
I H A 0 A A, AR T e ) R T 3 8
WS H g AT WS R I ok i 1R T AR
(=R AL it 1 0 o = g O B i = e
(A A B, i Y MR AR IR B R AL E R
YAz 2 K2 76 036 B A B 2 e, AR 0 R A A
B T AR R R, W E AT P — e R L
PU I Sfe JBl 2 11 e ISR R R P L T R
FRVE ST A& AL B, A 26 B3 FE A it 2 Pl
B, DA AR B 5 A P e R Bl R 3 S VR A A T
SR AR 1) £ 3 A X B, b A ] e o il R 3 i
WA 2R K2 MG IRAOR . 45 R R il A
Ja 1.3 H 145/ VAS ¥4 A & ODI 143 E 1 &
DT BRZH 150 WY male ke it 2 7 S VA BEK 45 4 A= & K2
A FH 7 22 7T LAWY W 2 R 5 P, B ;R AR 0

‘I
¥,
»

_,_, .
oy - s .
« ) R g, -
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=
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e
> ::J
g
fa
=23
{31,
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B 1 LR, 72 % T Ml Ty R4 PEE T, R
PVP 473497 1a,1b, e, 1d. A i W 15 A 15 40
AN HE MRT 78 T A1 Ty FEAEHEF T e, 16 K
Jr B Z A A X 2k v 1g, The RJ5 1 4R
EMAL X 28 1

Fig.1 A 72-year-old female patients with compres-
sion fractures of Ty, and T); was treated with PVP
1a,1b,1c,1d. AP and lateral X-rays and MRI showed
compression fractures of Ty, and T}, before operation
le,1f. AP and lateral X films immediately after oper-
ation 1g,1h. AP and lateral X films at 1 year after

operation
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