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[fHE] B3R 2 HAE 5 R4 M B L (percutaneous pedicle screw fixation, PPSF) 8% & 4 4k 5%, % K (percuta-
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ODI) % 7 5§ #5 40 & & 69 & SR A2 JE A B % IR AE 75 2 o) A6 I A3 AT 30 4%, FF LR SF K 8 . SR AT A & 09 RE 37 af 19 >
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Percutaneous pedicle screw fixation combined with vertebroplasty for the treatment of Genant III degree osteoporotic
vertebral compression fractures LI Zhi-kun™ ,XU You-jia,XU Wei,ZHU Xiao-dong,LI Guang-fei ,CHEN Chao ,LI Yi-fan,
and WANG Yi. *Department of Orthopaedics , Tongren Hospital Affiliated to Shanghai Jiaotong University School of Medicine ,
Shanghai 200336, China

ABSTRACT Objective: To investigate the clinical effect of percutaneous pedicle screw fixation (PPSF) combined with per-
cutaneous vertebroplasty (PVP) in the treatment of Genant Il degree osteoporotic vertebral compression fractures (OVCFs).
Methods: The hospitalized 83 patients with Genant I degree OVCFs treated by PPSF combined with PVP from June 2015 to
June 2017 were retrospectively analyzed ,and 83 patients treated by PVP alone from January 2013 to June 2016 were randomly
selected as the control group. There were 19 males and 64 females with an average age of (73.6+11.0) years in combined group
with treatment of PPSF and PVP. There were 15 males and 68 females with an average age of (75.5+£10.6) years in control
group. The anterior edge height of the vertebral body and Cobb angle before operation, 1 day,and 6,12,24 months after opera-
tion were compared between two groups. Visual analogue scale (VAS) and Oswestry Disability Index (ODI) were used to assess
the pain level and daily lumbar dysfunction for patients,respectively. The complications were observed. Results: The follow-up
time of all patients was more than 2 years. The combined group and control group were (24.3+10.2) months and (27.5+£14.8)
months, respectively. There were no statistically significant differences in the anterior edge height of the vertebral body and
Cobb angle at 1 day after surgery between two groups (P>0.05),and there were statistically significant differences at 6,12,24
months after surgery between two groups (P<0.01). The difference in ODI and VAS scores at 6 and 12 months after operation
between two groups was statistically significant (P<0.05). Postoperative complications in control group were higher than those
in the combined group. Conclusion: PPSF combined with PVP for the treatment of Genant Il degree OVCFs is superior to PVP

alone in terms of vertebral height loss, patient satisfaction, and complications.
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BEE BRSNS , & B AL R E 2 B
I ARE R B B AN T, R A
() 5 3 B Mo B R HE IR BB R (percutaneous
vertebroplasty , PVP) RE U 3 35 b 2% fif 950 Ao A 4%
Me, CTZ TR YT B G P AR A s 46 B 3 (os-
teoporotic vertebral compression fractures, OVCFs) 23/,
& H FLTH 5 R H i (polymethgl methacrylate, PMMA )
Sy B ) B K AR, G 4 5 B W i T
BB AAME R BT, BRI TR A SN, 5 5 S
PVP AR5 i HEFF R B 4T 358 B e i) o 3 s AR
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S IR R MR v 32 A/ R HE RO RRE Sy L (H
Je B VTN Byt B EE O HER S B L AR MER T SO AE
AR, U HA WT Genant I 45 B o ik th
F— PVP AR5 MEA SR B | QB B 3T b A AN B A ik
Ve, 25 28 Ko ME 5 AR BB ET [ 22 (percutaneous pedicle
screw fixation, PPSF) 35 A, i [ I 4 5 15 #E =5 3, LA
WD IR AE R KA T ARBIESERT 2015 4R 6 H &
2017 4 6 H >k ] PPSF XX & PVP i4 47 (1) 83 fi
Genant Il J& OVCFs 35 i1 R 92 R 2E 47 [l st 4 43
Br, F£5 2013 4F 1 7 % 2015 4F 6 J % 4l PVP
JAIT 1 83 i Genant I J&F OVCFs i 3% k47 ) R 1
3BT, ARSI
1 #REFE
L1 ks

NAFRUE : (1) 55 B A P AME A s 44 B 4 1)
LW E S T (H<-2.5 SD, H_ i fZEAE MRI K2 g
G m G S, m s E . (2) it
Ti=L, W85 BOMEMR B 47 . (3) Mtk Cobb £>10°, H.
J& T Genant 25873 ¢ I 3, B HE R /T I B 5 B 25>

Percutaneous vertebroplasty ;

Osteoporotic vertebral compression
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Ao (2)BRE 5B A A HAth S5 R 5 | A g BRI
bR IR BRI SR . (3)BRIAYE OVCEFs i .
()2 (KA F 2R B CT SR MEAS 1y |5 o B b
WEH . (5) BT {H>-2.5SD 5 T {H<-5 SD.
(6)ZW BB . (TARTRIA 4,
1.2 IR B R

A 5% 38 3 AN B 40 Bl 2% 51 2 WAL, 2015 4
6 A& 2017 & 6 A M\ A 83 #i] Genant I &
OVCFs & #:5 PPSF Ik & PVP FARGIY (BKE
), Hrp 5 19 i, o 64 6] 4F % (73.6£11.0) %/ 5 1
Prov B Ty, 14 41, T, 29 i), Ly 24 45,1, 16 ] ;1 % &
(=3.120.3) SD, #Ht 2013 4 1 A & 2015 4F 6 H |1
KR4t PVP J4Y7 11 Genant I OVCFs H 3% 83 {4
YER X BRAH, B3 15 ], 2 68 ] 5 4F % (75.5+10.6) %/ ;
HYT BTy 12 41, T1, 28 i, L, 28 i, L, 15 ] 5 %
i (-3.1£0.4) SD, WAL FH RAT— R L 22 57
TG E L (P>0.05), W5 1,
1.3 JBIr ik
1.3.1 BeA4l B4 B IRmEs IEM T8 T
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VL, A7 375 A0 25 ) 2 AU A i 1/3 32 A4 4K
WA A G PMMA 5K, Tohi 277 G LR
X RUEALT VRS KU, B VISR H 7K U8 7 ME AR
() R BRSO, BN TOHESS HERITFL B U , 24 B K JE 9
R MEAAR T SRS 3 2 o U R S A Ty T

%1 W4 Genant I OVCFs £#& R8T — i B # L&
Tab.1 Comparison of the preoperative general data of patients with Genant Ill degree OVCFs between two groups

w5 o TAED R T B (#1) TR MR R I
U % (x£s5,%) Ty Ty L, L, (x£s5,SD) (xs,%)

A 83 19 64 73.6x11.0 14 29 24 16 -3.1+0.3 53.6x12.1

X 2l 83 15 68 75.5£10.6 12 28 28 15 -3.1x0.4 50.9£10.2

LT SREN x’=-1.094 1=0.675 x=0.511 1=-0.56 1=1.54

P1H 0.275 0411 0.916 0.576 0.125
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4 3~5ml, Ly Lo HER K 5~6 ml, f¢ 8 K e 56 2 6
(o] Jo PR 2 R o S I BRI MK B I AT,
LA MERLRT, 7 BIBEE, MAOIZ KT RGN
PMMA B 7K iJé B 28 i 3R Ge 3 oh o 38 oA w4t
1.3.2 XfMRA  BEWEMITEHEFARK E,MiE
TS o JRy R S5 R BT P B TR AL, MR
AR R E AL, C IR X LB 0T 280 1 HEME
M, HEMERFTH 173, 3 B0, A PMMA # K
U, PVP AR E AR HAE [ A 40
1.3.3 R ARF7TOMRKRE D3, &=
P, e ol P s ok Jls R B TR B AN TR T i R E AR S
RN 6 h FEiA g5 T, Sk A IR AT
WL RE B S AR R 25, BRAG A BEARGEH 3 K
TIRTE N, AR EARGH 1 RTFIRIES, WAL
B R AR S T YRR SN RIS B .
HWBARGEFEENNEEAE L REEE.
1.4 MWW HYS ik

(1) — I B AL F AR B[] B 9% 5 T (H .
A5 BN A B[] K U A E KR B e A B .
)G msg AR, AR e 1d, RJ5 6.12.24 ©~H
PIAT X A Ay AE M7 X 28 A b 0 1 25 40 M i
Sxoe FEE 43 b AR ITHE MR S ™ A (Cobb £ ) o i
2% 1o B B 43 L= (P A AR J5 2% e 82 — 0 A A AR T
Sxoen BE ) /M Ja 2% 8 BE{H 1x100% . Cobb 1 hy i #E
AN HE AR R T AR I A A AR A AR T £k 1) e
F o (31 PRAE BROF R A 5 30 ) R S 5 & E L5 - R
JH A5 42 L PE 43 (visual analogue scale, VAS) X &
FEJEFEAT 43, SR FH M 9 2 ik 2 15 98 U (Oswestry
Disability Index,ODL) P¥-fi £ 45 11 H 5 JEAE 1S 20 Zh Bk
o i e O
1.5 Srils¢ab

K H SPSS 18.0 #RAF AT G2 73 B, 28 it WE
DA R bR 22 (s ) oK o WAL B35 A 501 EL 9] A
P HE 5 B H 35K R A 6 5 P 4L R AR Y
T {H TFARBF A] A5 4 B K i A BN B ] 405

HETT 2% 55 B 43 L .Cobb 1 VAS 143 .ODI 2548 47
FO 3R R Bl ST AR AR ¢ ASr 36 5 1T A1 ORI AR 5 45 B ]
MZ A E S AR A LSD K5 . P P<0.05 2y
ERHGIHE L
2 #R
2.1 RJ5—MIE oLULEE

AR BEHEIRAG 2 F L Lk, HhEsda
(24.3+102) 4 H , X B (27.5+14.8) 1 H P4 i 3
FARBFE] A5 BN [H] F 58 28 578 Ge i T2 i X (P<
0.01); A & B /KREAR B/KES IR HLKZE
SR E L (P>0.05), W3k 2, BG4l 24 ],
XFHRAL 18 BIARJG 1A KRG 2 4 1) 8 25 B A ) 412
RN, WABBEEERG 12 24 AR ZERY
Jegeitar i L (P>0.05), W3k 2,
2.2 HREFMEL

P4 8 38 TR S O A T 2% 5 B S Ak Cobb
AR 3. (1) 4LiH Hod 4 B AR R 5
1 d 15 HE T 2% = % .Cobb ff A8 22 Y BG4 5
X(P>0.05); 4L B & AR J5 6.12.24 A~ H 105 #E 1 &%
15 B (Cobb i LA 22 5 A Ge i 2% B X (P<0.01),
QAN - HHBERE T G HERTZ% & R
Cobb M ARFIKE NS, BEEAARE 1d, R)5 6.
12.24 4 H 5 HERT % = & . Cobb 1 22 % K402 5
X (P>0.05) , A A B HE PR UCH HT 35 B 18 0 o XoF R
HAARJE 1d, RJF 6.12.24 4~ J] PRI 2% 55 B .Cobb
122 S A 43t 2 25 L (P<0.05) , il BT 4 55 BE R IS
6 MHBARG 1 d ERE ] ™5, 28 B HE T2
Wb o BRI 1 TR AT G AR 2E TR LI 1,2,
2.3 Il AHE HRFN M T e 5%

(DA RIXTEE : A B & AR ARG 1d ARG
24 4~ H 19 VAS J ODI #F73 b # 22 R ¥ L Ge it 24
X (P>0.05) , Bl B #H ARG 6.12 4~ A1) VAS K ODI
WO L8 25 5 39 et 24 8 L (P<0.05) o (2) 241 Pyt
b 4L E ARG VAS 143 K ODI 43 2 %5 AR ip B
T FRAR (P<0.05) . BEA4LH) VAS & ODI ¥4 7EAR G

% 2 74 Genant I F OVCFs & R F— i ER L

Tab.2 Comparison of the postoperative general data of patients with Genant IIl degree OVCFs between two groups

15 s A (v2s,5D) FA I i) FKPEEA A R [E] HKVER i
AJE 1241 ARJg 24 4 H (x5, min) (s ,ml) (xs,h) [#1(%) ]
B 83 -3.2+0.4 -3.1203 59.0+8.6 5.420.6 3.320.7 14(17.8)
bopEe] 83 -3.0£0.3 -3.240.5 26.6+5.2 5.30.8 1.220.5 12(14.3)
(LY t=—1.699 1=—0.178 1=29.26 t=0.335 1=22.501 X°=0.182
P 0.097 0.859 <0.01 0.738 <0.01 0.669

AT 12,24 A F B % BRI, 1565 1A 24 B, 0 IR 18 4

Note : Twenty-four cases in combined group and 18 cases in control group were tested for bone mineral density at 12,24 months after operation
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%3 74 Genant I OVCFs & K5 # A4S E R Cobb b (x+s)
Tab.3 Comparison of the anterior edge height of vertebral body and Cobb angle between two groups with Genant Il degree

OVCFs(xs)
) P HERT 2 5 % (em) Cobb £ (°)

L2 1 G - - - - - - - —

A ARF1d RKg64+H Rig1240H Rig24 1 H A AE1d Rg64MH R1240H RG24 1~ H
A4 83 13x04 2.8:027  2.7+0.3% 2.6+0.2% 2.5+0.7%  23.1+58 5.6£2.6Y  4.9+22% 5.5+2.3% 5.7£2.3%
X4l 83 1.2+05 2.7+03Y  2.3x0.67 1.7£0.5% 1.6£0.3Y  24.0+54 5.1+2.0° 124+32Y 1724257 13.242.3%
1y 1.270 1.152 10.607 21.581 26.272 -1.120 1.501 -17.632 -30.889 -20.916
PiH >0.05  >0.05 <0.01 <0.01 <0.01 >0.05 >0.05 <0.01 <0.01 <0.01

5 T — Bl 22 5 G S, P<0.05 25 i — Y Bl 25 GG X, P>0.05
Note : “The difference from the previous data was statistically significant, P<0.05 ; 2the difference from the previous data was not statistically significant, P>

0.05

x4 A Genant Il E OVCFs & 19l K E K FPEHE T BE LL R (w55, 0)
Tab.4 Comparison of clinical symptoms and lumbar function between two groups with Genant IIl degree OVCFs(x+s,score)

] VAS ¥4 ODI 43
g - . - o T . T -
A AE1d Rs640H Rg124H AE2440H A ARlgld K6t A K 124H RG24 1A
Bead 83 7.8+0.6 2.5+0.6Y  2.5:0.7% 2.5+0.6% 2.8+0.62 82553 31.5£32% 28.5+32%  25.8+3.0% 25.4+22%
X4l 83 7.7x0.7 2.6x0.7Y  3.3x0.87 3.8+0.9v 3.0+0.77  83.8+4.9 30.8+3.37V 36.6+4.87  32.2+4.37 26.1+4.07
i 1.030  -0.962 -6.389 -10.532 -0.685 -1.639 1.369 -12.989 -10.981 -1.406
P 0.304  0.338 <0.001 <0.001 0.494 0.103 0.173 <0.001 <0.001 0.162

U i YR HO B 95 R eI T L P<0.05 5P i — OB He B RS L, P>0.05
Note : ¥ The difference from the previous data was statistically significant , P<0.05 ;2 The difference from the previous data was not statistically significant ,

P>0.05

B 1, otk 73 % 12 B BT AA TR Ly M MR 4 B AT RS DT AT 7 SR Al PVP RIAYY la. RET X 2 BoR Lo T R4
PrffEEmm e b RJG 1d X 2R Ly M B A A, S5 R E R 241 1E 1e,1d,le. RJ5 6.12.24 D BED; X 2R Ly MR35 A
PR ML o BE AR 1 AR I DB SR AT A e B R

Fig.1 A 73-year-old female patient was diagnosed as osteoporotic vertebral compression fracture of L; with kyphotic deformity,and the treatment method
was simple PVP  1a. Preoperative X-ray showed the L, severe compression fracture with kyphotic deformity ~ 1b. Postoperative X-ray showed the height of
L, vertebral body was basically recoveied and kyphotic deformity was corrected at 1 day 1c,1d,1e. At 6,12,24 months after operation, X-rays showed

vertebral body collapse with convex deformity. One and a half years after surgery, the patient underwent total hip replacement due to femoral neck fracture

6.12.24 > H L ZERILGIT# X (P>0.05) i xf 2.4 PIZIIFAAE L
MR 22 AP AEGL T2 R (P<0.05), I3k 4. Hea 4L B 14 B K 0¢8I (17.8%) , X IR 41

PR R=
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b o

B2 BF LTS S W B BOR AR R T HEUR 48 #4711 /5 (D | 1677 7 Uk £ PPSF 65 PVP RIAYT 2a. RET X 2k iR T 8% K
AVERP AR OmIE 2bo RJE 1 d X Z R T MEA & BEIEAR S, 5 DA 502 0E 2¢,2d,2e RJS 6,12 .24 4> H BliD X 2k R To IR

e 15 TG W) % 2R S o i

Fig.2 Female,71 years old,the diagnosis was osteoporotic vertebral compression fracture of T, with kyphotic deformity,and the treatment method was

PPSF combined with PVP  2a. Preoperative X-ray showed the Ty, severe compression fracture with kyphotic deformity 2b. At 1 day after operation, X-

ray showed the height of T}, vertebral body was basically recoveied and kyphotic deformity was corrected 2¢,2d,2e. Follow-up X-rays at 6,12 ,and 24

months after operation showed no significant loss of T), vertebral height and kyphosis

HEE 12 B K e B U (14.3%) , W 20 349 o ) B HE 4
N SHE LB T, TGP B pl 2R o A8 8 2R T
kB Ll IS . BREd R ERA e E
PRI HE AR R B R e T, R 1 P [ E
Bl J5 N TR, T A [ B o e K R MR AT
NJGIREIR G o X BRAL BIAEAR IS 6 4> H Bl s B 1y
B BH R A 5 ME O HL S BE ™  JE (Cobb
f>10°) , Hdr 15 5] (18.1% ) 3 BRAK & P HE R B £
ANERE,S BIRSFIRIT I T O e e R 2 f# L 10 4]
T MEAE T B AE MR N e ARIEYT, KRG 8 I
FEAS 2 SE IR G2 A, 2 T L) 2~3 9, ik AT E
R AR AR o 5621 2 ) BB It i (2.4%) , %) BR 2
1] (1.2%) , B4 20 R X BR AL 34 R & A AR HEE 3T, 34
A R il e FE AE T R E o
3 itig
3.1 ARWFIFEWE LRI b

Wit % B2 97 H R 10 & B, PVP TR (1) 45 1iF Bk > bk
Yi, EBERD TR, HaR T2
A A FEHER R R R R R L R SR
Pr Mg HiE RIS TR SE . 4T EER4E OVCEs 3k
I PVP IRI7 AR5 A v 2 (B3 e =2 K 9 1 Bl
Vi, AR AN T4 IS OVCEs 4,
Al i PVP 3R Y7 £ ARG 7T LLIR 1S B 47 i {4
FEVKSZ , (HAEARTG 6 A H BT U 30 B S A 1k o
F 9 S Cobb 1 FE$8 A, H /KA 3l , FLIE i i R n
i, VAS J¢ ODI 4343 &, RUNAIT RORIF AW
It H AT IR T A7 B AR 6 A H BEV I B T 05 0

W TE , 3 13 BH X F 50 5 FE 46 5 IR S5 1 i OVCFs 1T B
AN PVP RYTY o i ffi i PPSF 64 PVP ) 5 ]
AR 8 ol /N AR 2 B 5 2% e T WA T A 0 JRE 11
P

R4 A 5 R B9 OVCFs 2 48 HE R &
JE A HE 3 40% H. Cobb £f1>10° 05 191, B FR i #s 22
A MER BN B, TR R 45 A HE R AE AL R
AEA R % o BEPR AL, AELME AR Y B /N SR 45 4 TR T Wk
BB A RRE B K, X e 5 A
FABURE 25 AR RARAE 2R U — A S B, an R kAT
PVP J&97 &I L SR Bk 8, BF5E & B X A E 25
(0= A S GIAA . X K2 | W= EN DOl A )
PVP {351 J5 (B /K U8, 280 A% " S v — A B
KU A i B L A O P B R 22, R B
MER A 8 B 520 gl R AR =R E . Bt R 5
TR A A AR K I 1) R AR D PR A R T A 3R A 5T 4 o
b, FEMERR B 7K A S HEAR Y b b 2 [F] £
TERBE KT HRAL W X3, KR 32 5 S 8UR
BB 7K 8 5 Ak DX PSR B o i PPSE 7R ME R I
FEAARD T M AR R AT P 8 2 S5 T DA B B AT, R
B KU 5 A DX R 6 T ARG, DT PR R 35 B 1)
R B AR PPSF 2R )l — A T 222 3 1 R 3 A
FH o X5 T BT B A8 £ 2 fT FH P 1 SR AR AR A DU L 2
FWFIE K BN T 95 B >-3 SD %) & (di i PPSF fin
PVP £ RAEAR G 2 4F B U7 i G B 502 ET P [ R #
Bl EAT 5 2 K B [ B o PR O A D R R A A
J& I K OVCFs A Bafifdi i PVP G797 o
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3.2 AW S MAEM R LT

FHAF I Rk BHE AR SR AL AR W] DL FIR I R
A5 10 B RS EMER BT . Lee 48 2B 5E & MUK F
Tl 2% 40 >70% 1) -1 BT A PEHEAR & 37 28 5, PKP 3R
57 J5 P HETT 2% 5 BE AR T Y (6.4+2.1) mm KA FAR
JG I (17.2+4.4) mm, 75 B FE MR BT 19 (24.0+6.4) %ok
523 (66.3£14.9)% ,PKP 53 Ik 1 #0222
T RIS B IN R PKP X 53 R 46 19 B e A 1
MEAR 37 8 & —Fh AT FE9RYT Ik . Sun 551
Kim 25 ™ A 5 0 [A) 52 U0 A5 . (HLBE S B0 T — s
[7) AL, Kim 25 S 5 DA Sk o R A 1 M A R A T
i FHE AR SR AL AR VYT G 2 BLUEA T P A ME A & B 2%
&, IF HOZTouk S i) L4, PKP R 5 099 1911 R ™
XA REJE PKP BR8N B 7K 8 2 11 42 il A [F] iy
LS o MER SR AL A I HEMR = B R R R A AR
Z g B s E AR TR BN
FARNABEBYASR] AR HER 46 72 B2 A [R] B 7K T
A3 A AN ] B KU T R A (] HE AR P B s
HEAAR P B 1) A7 A 55 A5 SRR O R] okt P i A i
TE ARG YT B B R0 15 5 ™ W TP 1) B BT b M HE A
e AamEn,

25 K HE T AL BRET 6 HE TR B A AR P R B AR
BT 2005 4F, Acosta & 26 b+ AR FH 3697 4 45 1%
HEHESR 2L E 4T, BEJS A 90 T OVCEFs Bia7
Guo %5 “'WF 581N PPSF BE A PVP J& —Fh A5 4F 1 3R
¥7 2 OVCFs (753, FLAG 100 BH A i) M 44 T 45 14 B
PrivfE R o Yang 852 AW g 2 Ty 1 o 45 2 [a) 45
&, 85 R BITE OVCFs 397 b, 58 1 Bt 5 MR IRET
7€ (pedicle screw fixation, PSF) il J5 ™ A JE AR 7] X
REEARR TG 7 ME A N 41 0 R TR YT HER 1 8 T KU . E A
S5 FH PPSK 1% & PVP i6 97 MO Bt OVCEs, 45
F Wk ] PPSF HK 45 PVP % Ha 2l PVP 35 97 i 1 Bt
OVCF's BERAT B0 (o MR 3 B RIRIBE , B0 1) i
O HE 0 B2 LR, A M v B2, Bl LR A A SR B
{HAERXT B 46 1A J5 T IR 1) OVCFs i TG 5%
izl . Gu % ™'WE5T A PPSF BX 45 PVP 2L 1 sl
PVP A5 58 4 (A HE AT 2% w5 B2 BB S, 4B
S K W58 8 WA AR T it AT TR R A . HARDE
G485 S BN ARG P LI 58 ) G 1) HE A i 2% v T M A
A W I8 22 5, DR 28 T3 B g A 1 6 38, R
it 58 PPSF R ic 7 AT H 47 o AN A B 5%
PPSF Jk 5 PVP i I i & /K Je it 5 B 4l PVP G 22
5L X SRR RN E T, ARG HEVIH VAS F1 ODI
PERTEARG 6 S H BT B ER, X5LE
SCHRAN TR ARJE 14 & 2 4EHF VAS i1 ODI 343
TrEES, Wl pg PVPIGIF LA 5w /Y

OVCFs i Y7 8 . LA B VAS F1 ODI 343 (1) 22 57
Al RESE SR RN E 30U, DU A R 52 R 4 (1)
TN TSRO S g WATE K& o =R B AR =D i
PAPEHER B Hr 5 o

X T A I T BT R T R T TE AR 2 B Y
BIT TS, B F#E Y B O e AT T A
I3 WG T SRR TE SR VR TR B R 2 AR F
FXE AT FEN G NRIE, AU EH
FEA H i AR A7 52 A S A A v B E A B T R R
A2 T B i o™ W T A R s T S, AR AR T ) EE SR
TG B R E I, Unfa] A B = i B A
3.3 PPSF i PVP & b iiF 525 23k

&R IF : #i2 OVCFs 1 % 5 25 B >-3 SD;
PGP 451 5 2R B 5 38 2ok 4 B R IEAL 5 JCF AR 4a Xt
AR RE, QR Y BE I DI RERE IR AE . A RE <
-3 SD; Jo ik 4 B BRI s AEFE P 2 BRI AAE TR
Y X AR R UE , AR | BE I D) B R AT A
3.4 AWFEAAENAL

(1) AT 55 19 B A i J2 38 5 EpiCale 2000 %4 4:
(Version 1.02) 5575 2] 1 1 41 75 22 83 fl, ML FE A
166 3] , [A1Jai 4 F 72k B0 K o 1) £ 3 2R U, AN AR AS il
FHEARREA B AT o (2)%F T ICHE T 52 4 R T
AR F DREM A4l PVP RIAYF, XA/ 48w i
(90 % L ) B EHEEH MAWSE . (3)7E PPSF BX A&
PVP 3577 OVCEs g - 147 Dk o R FH AR )G 1 4F
B R P T B, 2 3 0 R 3 R A B 1 55 R B, B
t0 P [ R AR e B R R LR U Ry
EREAR R, (4)%T OVCFs #8318 F 5 7K U 12
TS R4l , R R B /K R BT PN 8 5 o R 2R 1, (H
ARHAARG 2 EHDT HA 1 61(1.2%) 35 B [ E L 3
L B S f hE AR o
3.5 WrsEE

MER AL A 78 Y7 OVCFs 958 097 & 5 2,
{H H T 7K U (80 MPa) 5 A AAAME (A& H 5t (10 MPa) i)
AW T 2E R R 22 G Y R A A Fs 2 T8
W A, TR R I SRR B IO Y 5 B A S A
) TR KU, L F AT LA i i Rk B ) R,
— 7 T, B O P AR A N AR S I IE AR A,
P& 2 i 0 AT IE 5% 5 2 AN AT TS B AR AL .

XFF AT T B E 45 1 OVCFs H %, {#i ] PPSF
kA PVP FIHal PVP £E R J5 45 0 N 2 68 3k 15 B 4
YA AR T 2 I S R T (R 2 AE I BE D, X R
HIBELEARG 6 AT BB BT ke i B &k K
MR, WEE TR, JFHFAREREREERT
PPSF k& PVP 4. Rt X F 5 B e 46 1) OVCEs i
A WUE ] PPSF B 45 PVP 3R YT, < IR 1 I AfE AR
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