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[(FZE] HM WS EAMEABIE R (percutaneous vertebroplasty, PVP ) Fp R FTR &5 /K Je [ 2R HY
FLT 512 7 R ( polymethylmethacrylate , PMMA ) /%45 & 7K Jé ( calcium phosphate cement, CPC)=1:1]5
PR PMMA 3657 B 50 55 A 1 ME AR R 455 B BT (osteoporotic vertebral compression fracture , OVCF) f{IIf
RSP Jiids R GIRT BB S8 5 vk e 2018 4F 1-8 HAEFR BT PVP TR 2 4£19 OVCF &
H G R TORL, 4t 69 44, Forh 36 BT AR G K R G 4L) ,33 BIEFEY A PMMA (PMMA 41)
P A 2H R85 1) — PR 0 i DR %A B [ 2R A i 54D 532 (visual analog scale, VAS) P43l Oswestry
L RE AT 2 ( Oswestry disability index, ODI) $53 | I &AE (i AR BT F1 B K I B I ) LA L 2
BFR (HEMR JARTEEHN cobb £f1) o &5 WL T ARIMAR) 56 B, R 3™ 53 K e, Je B BE DT R
M EA SR . RGN PMMA 4 8 E TEAER M B8 B B T HEAR 20 A 1 00 TR IR ] R rh
HR LA KPR T A T 25 R TG R S PR RS VAS P41 ODI P BOR T ] B
K (P<0.05) , 2% I [] o5 4[] 22 5 O 48 12 5 S0 TR I 3 HEVR B 4 19 & A= J5 T, 1R 5 4R T PMMA. 25
(11.1% vs 30.3%) , 22 A G #E X (P=0.048) s 7EH /KB I IT 1, IR G HAB R Z T PMMA 4]
(27.8% vs 15.1%) AHZE R ICGETT7 2 L (P=0.204) ; [7] I, BED7 CT & BUR & 8 W TEMER P A 38 7
P HAMCE, &5 PVP RIRGH/KIEIRYT OVCF L4 AR, HIRG H /K e 1Em /b 4B HEIR
BYTHY A AR TT AT L
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Efficacy of mixed bone cement ( PMMA/CPC) versus PMMA in treatment of
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[ Abstract ]| Objective  To compare the efficacy of percutaneous vertebroplasty ( PVP) using
polymethyl methacrylate ( PMMA )/calcium phosphate cement ( CPC) (1 :1) and PMMA alone for
osteoporotic vertebral compression fractures ( OVCFs). Methods A retrospective case-control study was
conducted in 69 OVCFs patients with whole clinical data of 2 year’ s follow-up undergoing PVP in our
department between January and August 2018. Thirty-six patients received PMMA/CPC ( mixed group) and
33 patients PMMA alone (PMMA group). The general and perioperative data, clinical efficacy [ visual analog
scale ( VAS) and Oswestry disability index (ODI) ], postoperative complications ( cement leakage and
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incidence of adjacent vertebral fracture within 2 years after operation) and postoperative radiological data

(anterior vertebral height and Cobb angle) were compared between the 2 groups. Results

The operations

were successful among all the patients, and no severe complications or kyphosis occurred. There were no

significant differences in age, gender, bone density, distribution of fracture vertebral body, operation time,

volume of bleeding, and injection volume of bone cement between the mixed and PMMA groups. The pain

VAS score and ODI score were decreased significantly in both groups after operation (P<0.05), and no

differences were seen in the scores at each time point between them. The PMMA group had much higher in the

incidence of adjacent vertebral failure than the mixed group (30.3% vs 11. 1%, P=0.048) during the follow-

up. The mixed group had significantly higher incidences of cement leakage (27.8% wvs 15.1% ), though no

statistical difference (P =0.204). The follow-up CT scanning also found that mixed fillers were partially

absorbed by bone tissue in the vertebral body. Conclusion

Mixed bone cement PMMA/CPC is safe and

effective in PVP treatment for OVCFs, and shows better performance in reducing the occurrence of adjacent

vertebral fractures than PMMA alone.
[ Key words |
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vertebroplasty ; osteoporotic vertebral compression fractures
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B JOT B A PEAE AR He 45 B T (osteoporotic vertebral
compression fracture , OVCF ) J2& 5 Jit i #3 VE & $1 v Fe
TLEY BT . 2 RS R R BB AR (percutaneous
vertebroplasty , PVP ) J& —FP 7 % 8597 OVCF By R
AU AR HRIIZ R R B ORL N B R E A
1i% ' 15 ( polymethylmethacrylate, PMMA ) ") {H & 1 77
TEWEZ A2, ISR B K5 50 5 R Im AR AR B 47, TR
JEOR R4 S B H R LA R e 2 AR ik ]I, 7K )8
5B A n] R AR WSO B K P TR T 55 T
FEMIHEA R SR AL DRI, 4R 2T R A A
TEAT . FAFA 2018 4F 1 HITFR7E PVP FA it ]
& PMMA FI#E 2458 7K J8 ( calcium phosphate cement,
CPC) MRS B 7KJE , AT T B A RS 7 R AT
I [E A S LIRS ABH(PMMA :CPC=1:1) 5
B RH(PMMA) 3697 OVCF Bl RST 3L, iR & F
KR A ek R o7 FH B2 A AR

1 #ZREFE

L1 AFR#ot

K Bl BEE 5, gk 2018 4 1-8 A AE AL
OVCF 1iify PVP FR 2 4 HIBE T BTk 58 B 9 1],
BEV5Z 2020 410 H o Frff AR b R — 4 FARERIHIE
FlSeme Bk 12 ], L1k 57 B, 4F g 55~80 %/, I
36 BIFEY) iR G FRH(PMMA :CPC=1:1) ,
TRAYL;33 IR FEY N i) PMMA 50y PMMA 4,

TS R R 3 BE T ) R R R i R
FH LR QATAE o ABFFC T AR BE A1 B2 bl 4
FHE(2018 AERHMEH 49 5 ) . AL EXSIF il fE 7
O T IR ES TR E A

1.2 IAAFREAHER AT

1.2.1 giAbriE DL MRIK A ZW A OVCF(H
— B I EARIRSTE 55 % LA @XURE S 55 BE R ¢
~4.5<T{H<-2.5; OFINEE (g 10 ZHE 2) MEfAH 75
@355 2 J P B 37 5 ©) 5 G 0 IR L A%
PR , TCVA A T s @A H [ B B s e AL T A
L H A PVP FARIEAEMRE .

1.2.2 fEBRbRE QR RPRESEEAEN AR E
RO HE A E 37 5 OBRE TR 4 46 50 DR Al P s B P 4 5
QI B P st A T 3R ™ AL LU s @ &
AT A PRI , BB RSE | IE B RE R RS
S PR BEARY s @BE A R 595 BB 197 18t e AR 1) RE P A
JRAE DI BE RS s @M B[] R B ek (R R
BT ORAE KRR L& T 2R BTN

1.3 FAF#*

ZAHES AL PVP BT AT : OB HH
RFEMSE , C B X OBHLE RLJ5 & LS 25 il 1 s @ T e
AU A 75 AR B S T L 19 ) & B J) 340 958 i R
s BFE C B X SeHLBE WL T 48 Bz 28 i, i o i 5
MCE TR, A CRB X OBHLIE MR A HEA R
AR AR 2RI IE SEHE AR B BB A ™, KR —
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JKUE(PMMA , 2B} 5, A= 774t : AB5909) sl 1R &1
JKJE(PMMA :CPC=1:1) (CPC, B & 7%, LE it = .
B2001013) 5 BELIIR & , S HRG A 2 0 B AR 78 C
X ML WA T A CH KT8 205 A8 AR, T R LS
HKPRG A B, 7 a K Je & 1E 53l TR @A,
FARYI AT LUR BRI 2R , b To R okt
1.4 #4647

Gt BEARA, RS 2 d 1A 6 A2 18
Fokle PR IEbR : OO0 AR MR B
PR LA R ARS8 b (T AR ] AR A i i
i CEKIBIEAG) s QI RITRHEBF : Oswestry D fig i
48 B a) 45 2 ( Oswestry disability index, ODI) A1 I
B ALL 5 22 (visual analog scale, VAS) ; @ & 4E [ A
J& 2 AR I T HE AR B AT R A R B KRB R (B K
TR B IR 5L B %< 100% ) | ; @5 2F 645 M
PRI AR $i % [ I 4 HE AR T S BE &5 2 LG (8 (anterior
vertebral height, AVH)=a/b ] fll cobb i (E 1), i
D th 2 44 IR BRI , IO, R
TS

L & = N

B 1 K IRIEHF cobb HEOTME %
1.5 %t o
SR FH SPSS 26. 0 Gt kA, RA x+s fidRfFAIE
DA 2T R FESL M VEORE, A1) EL R F b S+
At KT HESPEAR R I E Iy 22504 Lh s £
BRS¢ o 278 1 R AN E 43 3R, 4
8] LR X K568k Fisher KRR LR, P<0. 05 22
SHASIT¥E X,

2 #R

2.1 BH—KEA
PILLR W W B B PTHER K TR

] A F b i DA R B K P R AR PR, 22 5 040
(R .

*1 EAHEMPMMA AREEZARILEK

T H REH(n=36) PMMA #H(n=33) P
GRL78 7 69.3+6.0 66.7+6. 1 0.115
HE(B/%) 6/30 6/27 0.788
BT (M -2.9£1.0 -3.0+0.3 0. 580
YK

T10 3 2 1.000
T11 4 3 1.000
T12 10 9 0.963
L1 12 13 0. 601
12 7 6 0. 893
F AN A]/ min 47.6%8. 1 49.1£10.9 0.534
Hi i £/ mL 5.3%2.5 4.421.5 0. 089
KR A/ mL 4.5+1.2 4.5+0.8 0.996

2.2 ERITRIBAF

RAY4M PMMA B EARFE 24146 MH .
2RI VAS tE A ROR G 1A .6 .2 4
ODI P34 R I, 22 55 R G it 22 B L (P<0.05) 1
[F]— B[] s PR 2 EL 3 25 S RS i (R 2) o

x2 RAHEMPMMA HEBEFIGKRTIELE (1)

o e bR RE41(n=36)  PMMA 4{(n=33) P

VAS $F-453
INi] 8.0+1.2 7.8+1.2 0. 479
RIg2d 3.11.3 3.4x1.1 0.344
ARG 14 H 2.3+0.6 2.540.8 0.257
KI5 6 H 1.6+0.5 1.8+0.5 0.109
ARG 2 4 1.3£0.7 1.5£0.6 0.142
F 225.518 234. 627
P <0.05 <0.05

ODI ¥4y
Ni] 74.744.6 75.0+3. 8 0.814
R 25.2+11.0 26.4+8.3 0.617
KI5 6 4 H 25.448.4 26.17.8 0.723
RIG 2 4 24.4%5.9 26.1+7.4 0.289
F 854.343 626. 365
P <0.05 <0.05

2.3 SR

IS XIARNG 2 d BRHERY CT R, & B G 41
HAK B W AR [27. 8% (10/36) ] ¥ T PMMA 2
[15.1%(5/33) | HZE S IoGeiH 2478 L (P=0.204)
AR s S HE A ME 8] L 08 MEIR AT 2%, R & AR A
B AU ZE , EL2 T A8 JC I ARAEAR A Az o T A I 2
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MERET & A, ARG 2 AFBE 45 R B R A A
WA N 11. 1% (4/36) ,{% T PMMA 4019 30. 3%
(10/33) , 225 HASIH#E X (P=0.048)
2.4 FHFIAF

WA X 27 D HE ) J5 ™ B T 46 b (HEAAR
SMRAE AN cobb /1) . 5 PMMA AHAH I, RS ARG
2.d. 1.6 N H 2 FEIHEAR R ARFEEORT cobb 22
SHTEG T o TEASIRIIT [a] 5 P L HEAR I IR T8 5
ARk a3 25 T ICGE 2 7 3L (. cobb £ 4 A5 fb i 34
ZERAGIE L (P<0.05) o [FEF, HER IR A5 E0R
cobb I A W RA)E 2 d B9 )5 MRHE 5 ARHTAH b
H ol (05 B BE U5 & B Rl AR A RS A AE
(F23) o FREIWIFN I T Y #1 BE 8 4 i o AU 1R, o £
Ja T AN EE

#3 E&EM PMMA AEEMEFIEIRER (x1s)

Eiztn RAU(n=36) PMMA #1(n=33) P
MR A8 5L
PNl 0.68+0. 13 0.66=0. 11 0.810
RiE24d 0.71+0.09 0.70£0.12  0.941
ARIE 1A 0.68+0. 12 0.66x0.12  0.437
ARJE6 A 0.68+0. 13 0.66x0.09  0.585
R 2 4 0.68+0. 11 0.65£0.10  0.459
F 1.100 2.126
P 0.363 0.086
Cobb f1/°
A 13.647. 1 14.427.2 0.650
AR5 2 d 12.7+6. 4 13.227. 1 0.767
ARG 14 H 14.7+6.9 14.227.7 0.771
KI5 64 A 14.4+6.9 14.957.7 0.754
RIE 2 4 14.8+7. 1 14.328.0 0.808
F 8.549 3.352
P <0.05 0. 044

2.5 A IERp

Wl 1 PR, 60 & a2 W A B 1 HEAAR B 5B
(YN (N o T TEN - ) D /AR Y e = N
(PMMA/CPC) {7 PVP, [ 2 ARR{T MRI X £ B LA )%
ARIETDH64H 240 X &, lvise s, Rl
BKIEE I LA LG i

W 2 R, T0 5 2 W M 12 ME MR BB
PSR PE B 4 L 1 B BT A, SR TR & E ok e
(PMMA/CPC) 47 PVP, & 3 ARG 1 ~H.6 ~H.
2 4EY CT fi Bl 58 %, A] WA A3 S 58 9 & 8B 40 1%
HHERME

3 it

OVCF J& 4 AT 2P R0 35 0 1 3 D0 B I
FERPEFIICFEARTE OVCF ¥ ] S50 5 (1945 HE W |
TIRESZ B 451 2 A 35 B T e, LT HE— 2B B i
R AIET B . H AR A PMMA {5 358 41
KLY PVP TR A INEIATF OVCF T AR 7, H
PMMA [ 490 71 2 B0F 5 25 W G190 3 11 O A TR s 7 ~
10 A5 DRI I 3015 BEME (A 47 116 XUBR: B 3 45 M
BT KU 3 451 AT TS A R CPC L
A BRI BAL S0 RS, HLBETERIR T B Wikt
[ B 1993 AERAR IR S, 51 T B RHE T
Z N MBI CAEM CPC 7E OVCE H i i
JL2 ARt L (H CPC Y S R RE R, 1R A
A2 8k BT ) /R R A5 R A R, R e A
OVCF ity i FHAF AR BRI . ©A AN RIRIE T #al
FH CPC y4J7 OVCF B T Bk " o Pk m
FEA I PIAR B LS

AR MRI(T2 288) ;B R X XA ;CREIAAXZEADREO6AMAXEN B RE2HF X &R

B2 BR1MESREREREETEEARE MRIEARE RE X &HRHA
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A REITAR CT,TILRAFTKES B FASHE RGFHAMEME;B. KB 6 AA CT, TILRAFRKES AR
A RAF AR, T LIRS AN BOK;C RJE 2 4 CT, TILRAFT K RAEMKNBE AL, AEAAE

R, R 7T L3R o LR 4 84 Ol

3 M2 HEEEREREREFNEEARE CT RA

A PRINIIR P4 3l 52 56 AR S BF 9 8 IR & B 7k
Je(PMMA/CPC) It 5 B 2 th 07 L ¥ 9, IR
B KR A PEREREAT . K UM B Sh o &
B:PMMA 5 CPC L 1 LR &5 HB K I8, iR
JEBE CPC -2 120% , 45 1:2 2 LA LA, R I8 EL
A%, B AL )45 T, LA T 2 B 0006 2 1 £ P A
bk REA AT A — R BE . BRI iR
BBV LEY) SR R B 101,201 3 LRI
CPC/PMMA /KB4 & ERE &, I HIF 1L 2
Sk AEW T RE RIS U AR L™ L R 2 i
PRS2EG b B PMMA 5 CPCIE IR & B K IR B A
T B B AR ) R S Y R RSB K
VETEA N TR . WFoE 3 W 40 M A K s B
EALAEH 70 wm 45 70 wm BLE B9 FLAZFR 240 E K
(A CFLAR T 5 T H B OO U B A5 R K TR
(PMMA:CPC=1:1) FYOMLEH 5 CPC AL, FLAR1E
100~300 pm 2} fe 2, W 2 T B LU K A 30AL
727, PCIZTE Lb 1 TR A B 7K U8 1 OO0 45 4 o A ) T
AR e R B BB B B %W CPC
FO771E RE B35 B PMMA K A 2

{HJ2 HAT T PMMA/CPC AR5 B K R B I R
BFFEeb . WANG 2677 5 b I PR BF 5 48 1 e J5
PR K i (PMMA/ T 280 58 JE RT3 Bl R A7 ) 5 2
() PMMA #RRERC AT B3 £ 2 R IR M 2B 36 T i, L
e A R T I T M S ) B AT 2 O 13. 3%
RE 2% 3 SCREE I RTIFSE & B0 &5 A FR I IR
F7H) PMMA HAT 547 1 A ) 2 5 v (ELTE AR AR M1

PR A I T HAT 4. P AR AR T PMMA/CPC
(TR A LA E 11 i PR TR S, ELAE R AR I A 47 119
JHE Ty WA Z B I R Kk (R, E R A A1)
T2 U SRTIE s PMMA 5 CPC DL L1 HUBIR
B I FEY EAT S P PR R A RCR  HE
AWFER BRI S B BAR LB AR C 34T TR
[a] Lo 4] Bk 5 B K RO D5, H R 90 48 45 R o
11 EG A PR B 7K DR B 1] N () 5 v, 2 A PEAR X 5
Fro I, ABFIEE S R T B E A (1) By
PMMA/CPC 5 PMMA [l RIT 2. it 2 4F I BE DS
KB TRA B KU AT PMMA $#RE S U7 s 2 £ 5 0
DAL st DIRE , WA S 32 e 8 i AR T i, BAT Rl S5 1Y
i Y728, UE MR 3 B K Y7 PVP TR iy i i 22
AR o RIS AT FEAE BT i A BUR £ K 8
HAEEHARA RIFHHEAMENE, ARG 6 A~ Hir
CT ferx, ] ULIR & SECSE W) 40 1Rl A A s
X FTRES CPC IR N R B DIAR G, CPC RERE 2218
WS LB B IR AR, TRl AR BUR 200 (52
CPC 11 i fifp W SGE BE 1) [ R B 2, A 36 AN TR A4 R
B WL LI 34 BRI IR & B K Jé Y CPC
AT Iy 4 8 ¢ RS HL A B L U AR T A Nk ] Y B
VIWLES . BB BRI, AT 58 K IR & L AR AEAR B
Py RAER (11 1%) KT PMMA 41(30.3%) , 22 575
G EESL(P=0.048) , [ IR A H /K JELE A
AR BT 1R A A A T LA AR I PR O
HIKPB I Z PVP TR T2 RIE, H K It
AMEERE S A B0, B 2 00 A A 5 |k A
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FE HERER B KU B T IS 2 1 B 3R ™ E Y IF
JESTH L BlR S LM N EA L, K E g
B EKIEE REWTARAGHEFTERNEZ .,
A 5T LB PMMA BB IR A 41% ~59. 7% | Tii4
52 PMMA 4230 15. 1% , eI T SCHk 4
Y B B3R PG TR A B K 8 I Ik R A 53 41 18 I
TREBIRES BN 8%F 6. 7% iAWIIR A 4]
BN 27. 8% , B IR FE M. AT w155, v
REAZ TR A B 7K U8 58 [ B[] A X 32K, F 92 3R B CPC
OB 1 ) ] 50 PMMIA 12077 9 2 420 90 9y 1) 6 [ i)
[A]4F PMMA 5 CPC Z ], % PMMA K, 1fi H 51 &
FLA B IAR 5, DRI 38 TR f JRU Gt st R 0 A 7 5 LK
IREHEAY N EAENEE YT EFARER W Z A6
FAR A i X AT R8T D = 1)
o G2 KL Z [H] LB 25 S BT 22
X (P=0.204) , HBImFAR BB ) AGE , FH I, R
G EKIEHIIG RN 2L 2R, A TR A
FKIeHIB T, AT R B2 4 1) =X, o ] LR B3 it
AR R BRI R, W0 PSR XU R
A TE YRS, O K DR S AR SR

SRy BEGT i B A R o S TR T S 1 R TR S ], AR
TR THEIR R $8 BOFN cobb M1 547 0 #1. PIFP
FEAR B R TR A 40 PMMA 40 40 9] A 25 55 6
il ARG 2 AR SR ATH 25 S e g2
S PR 4 RR S i T R T 1S TG B Sk e A, 3 B
WM RS RE TR AL HE A, B G 5 IR 1 R 2R . AR DT
G I i 3 A I e T 22 0 A A AEAS [T IN R] 6, 2
HEAR IR TR B AR A i 522 S IR Ge 124 7 L, {H. cobb
SRR 22 55 (P<0.05) , UhH] cobb ffi 7EFH 15
HR AR AR H 2 AR R U5 & B0 Y R A B
WAL, AT B R A W AN bR I i 22 ST k. A
SRR B MM 5 BE 5 B (R, 283 A0 5 A A 1
57 R X S M 45708 5 T cobb £ A7 Sk N A b 2% i) 5
25 R vtE T SR LR 1 Je A, AR Y AR Ak X H R i
R, HRCE AR A i m] DR RS 0 2 b B e 2R s
AR AP AT, DR IR 3o 19 b 8 s FH 98 A U 17 I )
Kz, cobb AN UNMER AR FEEORG B . AWFTRAEAR G
2 d ARG 2 R A o TR 2 K PR — E R L2
IE T MIEHE (05X 0] e 58K e AR 56, 4L
HEAFNEE R 4.5 mL A2 47, X HE R I SR ABAR 7847,
PR S5 3 A 2R R J5 i A — s, T B Y
Rifi 17 & B A e A8 FF A 2k

5 ER AT R AR A B /K JE (PMMA :CPC =

1:1) 5 PMMA f£ PVP FA A i) i AT RER 4 i ool
SBHEIPIA A BE TRE , o A HEMAS, BE 5 5 o™ Wy 1 i
— LN, B MR A e RE R 4L U oA, o
AR A H/KIEALE PVP H Y e % e 30 . i
B IR A BRI PMMA B RERRAR & B T &
AR NG BB /K e HAT AP I RO (B (EAS B
FEENARIR VLD, BT I B B, AT 2 1] | 22
HLOFIREEAR I REALY BTt — P kx4t . H
AR AT 1L BITR G E 7K JE A PMMA il
PRITARK, 35 BT 22 LU TR & B K TR BT SE , LA
TRRAE BT G KT
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