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Abstract

Objective: To evaluate the effectiveness and feasibility of the new composite bone cement as ver-
tebral body filling material by in vivo experiments of rabbit vertebral bone defect model. Methods:
72 rabbit bone defect models were randomly divided into three groups: polymethyl methacrylate
(PMMA) group, experimental group and blank control group. PMMA and experimental groups
were filled with PMMA cement and composition respectively. Animals were sacrificed at 4, 8, and
12 weeks after operation. Micro CT analysis, biomechanical test and histological analysis were
performed at each time point. Results: There was no significant difference between the experi-
mental group and the PMMA group from 4 to 12 weeks after implantation (P > 0.05). At the same
time, micro CT and histological observation showed that the trabeculae around the composition
filled in the experimental group were the most obvious in the three groups (P < 0.05). Conclusion:
Allogeneic bone and PMMA bone cement composition can effectively strengthen bone defect ver-
tebrae and promote bone action. The composition can be used as valuable biomaterial for verte-
bral body filler.
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1. BY

ik

5 H LT IR B2 F 8 (polymethyl methacrylate, PMMA) 7K IE, & A MMA FARFI AR R MMA 5§
BVILIHBR GRS AP W E M B, PMMA BA RS, PO B AR
TFHI A B BE A i, ORI IR BRI H[2]. PMMA & /K R AMY ] DA SE B2 R0, 340 ] LLER AL LR
FOE 3] (B2, HT PMMA FKEEGEMZFENE, AaaEHAaK, Btk PMMA KAV FEMER
7, FERTE S PMMA KIEZIRIAH BAE R Z[4]. A T i PMMA KR AEYNETE, &R
TR EFE A A0 TIO,, BERR =45(TCP), ALK A (HA) R &EH N PMMA /KIE[5] [6]. &t
B3 50 N AT LA S G R AR e AR A, (R KR 5B A S B IR I E T B, A
BERAE — @ MAEDEYE[7]. ATH AT O EIUESH PMMA B 7K Ye R [ R 54 4 Bk 8 B AR ]
TR R E A0S J1, KGR SR LRI VE 8], AN FC B Bh ) SLI6 3 — b M8 PMMA 1 /K e A [ b
S A 2H R B B AR AR RS T

2. MMEHE
2.1. #H

W e 5~7 N, K 3.2~3.5 kg KBTI K AR 80 A, sl ot ft. PMMA &
IKVE(BEG 20 g, BB 2 7]); GalAl Al TR R CRE 8 I A R BRIV 22 K 1 S % 56 1R 2 23 2 A vHE [ 9] 1
# FR SRR IEE) o

DOI: 10.12677/hjs.2021.102005 27 HAE


https://doi.org/10.12677/hjs.2021.102005
http://creativecommons.org/licenses/by/4.0/

T %

22. REBHHEATRIREEZE

FIAENRET | 5(0.3 mi/kg)xt G 7 REAT 5 SRR, 1 7005 ] 3%/0 2 b2 39 (0.3 mI/kg) WLV« FRRIFE AR
hla, ZPBCRENML, HRUEEER, RAJSIERUIO, RROIIT Bk BN, DU TR XU
FHOBAL, # L1-L6 ME S IRGRERAC AL, HIRERERE SRS, B L4, L5 Sy HIsHEM, HR4E R K30
e bR AR b AT T s ST AR, SR 2.5 mm B [QE 4 AT B 40 5 o) A4 5~7 mm. 4R
FHRGEEHENIBE, B ORI SBR[ B2 5, PRI Ze ME 5 AR T HER AR AT BER BRFA B, R A
FABUE BEATAREE JFID 3K .

2.3. BKAT R EH R RIIRRE T

B FRBEAL ) 72 R RN i S R S, (S5 n = 24). VEST PMMA 41(PMMA 41, n = 24)
s X B2 (n = 24) . SREGALA PMMA B2 AR5 AR . SR 12 58 2 EHm AR B s aiist, DA
o 77 i & AFE PMMA FIHAEYI(PMMA:  [FFf A L) KIE. A 5 ml g S48 BoR &4, 8
BTG B R B SREEAR N . dSREFEA S E . R e, OSET, s kindeal
e, BE4&E. AT 2h KRG =RNH% T R APEHEAHTES(0.1 mg/kg/day) -

24. RIBFEREMHFEN

RJG 4. 8. 12 FIR A HIALIE 4 R A%, BAREUE L4, L5 MR, SIBR & A LU G 4
M, 28 AIAT micro-CT 34 A5 R4 24 MHEEAR A F ek E e B T /LR icrir&Em b R
FH B T RN AR, TRINEK 100 N, DAV BR AR A A sth BT AR 52, N E 5 mm/min, LA 100 Hz
AT S B AT AR o 2 T I A A I AT Ak AR WA AR BT I S AN [ B[] A AR
fif+ ALFBME, f3F] Graphpad prism 7 #4R2:il #5 H  Ffr - AR 4k, ARAE i 2k b BRI AU i 2k 1
REERAT B LA A 10 2R R P R B o A S R R AR B U 1 5 A P VA S 48 ) A P A= B 2R 7K DA
TRFFHEA IR -

2.5, HAKSFENE

SRITARSG 4. 8. 12 FGHMEHIALSE 4 Rt . HUL4. L5 MEMR, ZBRIFERAL, ¥hsAH 10%
R ], R REVEORE IR K LB S L, WEERR T V) b, IR IR ALY, B R,
F Image-PRO PLUS 6. 0 E& 73 Hr 310 547 A= p B T AURIB SR TR, i A2 e (NB) = 37 A= Jler (1 T
FUE B ATH R x 100% [10]. fEFA—ik A EREVLER: 6 MLEF % IR A X HUS 6 A NB FEAE. &
ANPLEFH 3 A g oF S BUAME
2.6. GeitFabE

TE R bR R LI B bR e ZE (x £ ) TE IR, P Bl i ge it W R AT S [ SPSS 23 B ik AT 73
Hro PHLLZ IAPECHE ELBCR A SNK fare, 2 41 IR A Hedls B BSCR AT SR IR 3 7 220 e 3 P < 0.05 4tk
ERTE SCE NI

3. /R
3.1. —fRiER

72 RGNS LA, 5 MEMACE SRR, 3 LM BRME(ARA B BB C W] 2 R (P > 0.05). Sk
15 PMMA ZH 358 RUHE (A A S 78 W (R B JE W 82 22 5 (P > 0.05), PHIRFE M RT3 I 3] JE B I 22 57 (P > 0.05)
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(& 1). WAATHEMSRALA ) S T WA BIIFARE, BlinthToKIEB AR . FARJE, RT3 RMN
HH S ARG B H i 3 AT R R AR

Table 1. Weight of cancellous bone, volume of cement and injectable time of vertebral body scraping in each group
1 BEMERIMRRREES. BAREREAESEE

#5) TR HA B L (g) DA (mI) FUFEH) AT S I [ (min)
Gl =E 1.64 +1.57
a4 1.56 +1.64 1.34+157 7.34+151
PMMA H 1.61+151 1.38+1.21 7.64 £1.57

32. RRFEA

RJG 4. 8. 12 JARF &2 micro-CT 4R . AJ5 4 K, SLIRAHEAMBEEm T IEEE, £
B AL AR BLAT, SR LSRR SR, TR PMMA 4R RS % e A, MRS
FRPR A, AR L R AR IR USCAE B, 30 2 AE RSB SR 4 5 B I D[R] P AT SR 5 ok R ZE b 2 A1
NGRS, TORE R, H MR BN AN BT . RIS 8 JERT, STUGAHIE F Wi A G I ek
2, Wi SRR, AR EERY A B, R WS T PMMA AR B TR, (A
WA} JE R 1 o BRI AR, 3B B MRS R B, JER AR 58 R 2 IR A B s 2 oo R 2 B3
BEARE, DS, FREIT LR . KRG 12 BN, seobHm ks, 58 mid A w s
W, MOEEBEE ZE A K, 3B mAR A S e R AR R T A, B R R R R R I
w CHRRSCRILGHE— DI, SRR S & 0 R AR BB . 2 Fx IR SRR SR R, R
HIER, WNGHDEE AR, HITSIE k.
3.3. EHEMAER

N T RGP AL SIS AP REE AR N BRI B, REASRE S AEAS IR R] AR T B R A 2 FR . A
4w ) 12 w, SLHR A RIS [ X HE L AR B R i P B 2 4, S 2 %I T s B KPR SR A T
T EXHAHP < 0.01). PMMA XTHRAAR 5 8 W IR KPUEHEA P, A5 12 wKEIER, 555K
HEWHEZEREP >0.05). HEARIE: MAwH 12w, FEAMSEH < ZKH <PMMA 4P <0.01).

Table 2. Mechanical properties of vertebral bodies in each group at different time points
= 2. ZEEARERRERIE S EMEE

HA 0

KRG 4w K5 8w RJg 12w KRG 4w KRG 8w RJG 12w

Gl SER) 24 1050.64 +£133.57 1350.64 +133.57 1479.54 +140.77 607.60+38.22 647.60+38.22 653.8+19.11
SEER A 24 1569.24 +113.77 1679.24+110.77 1873.10+179.44 765.08 £65.51 790.08 +65.51 800.32 + 62.04

PMMA 4 24 1882.96+100.29 1782.96+100.29 1884.44 +£130.43 9154+48.08 8354 +48.08 890.02 +50.43

3.4. ALAFNER

1) FEXSRA: 4 MRS AL AR SE AR GUH e, WA A0, o/ NRESH,  shi(X
HIEW B /NRAZ G XCR] WHE B MR A0 . 8 JA I HEAR sk 45 b AT) F 2T 4S5 AR A U 78, g
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NG D EIHEE NI 12 N, MR NI AA4ELE 4 HE, AT AR S A e, Rt
/AN 2, 0] WECE R 4E M S e AR 2) STEGAH: 4 FEETERan X B SR ELEL, AT oK E
o A A A, B A AR, 8 FIRT SR X B N B, A A AT R K R A A R
AHBRIR >, o DR S HE R AN RRE . 12 IS IX a] DLOK = s gl BRI B A, R Al M
FRICAZRE R AN B AN I PN S A0 P, BB A 0 R AL 2B R, A HUE B /NI, WA D=4l
F, R FE AT O 2 KO B A 3) PMMA Bk B4 4 I 78 X 7] WLECEL I B T ik 2L U 50, P9 C4
MOAFAE, JE AT WK 2 4. B /NS A T8, 8 JAmT & /K Je A BAA K& 2 4l S IR FEZH 21,
BB AN, 12 F B XA ] WIS IR AL g R, N ITCA AL, BOKVEE /NS 4 BRI
ARk S AUBE A KGR W2 3 s,

Table 3. New bone formation rate at different time points after operation in each group (n =24, X s ,%)
3. BEAREAERESFEEMREN=24, X£5,%)

KRG 4w KRG 8w R 12w

THAA 7.64 £ 1.57 8.61+1.50 10.54 +1.77
3| 1224 +3.77 16.24 £2.77 20.10 +5.44
PMMA 41 2.96 + 0.69 1.90 £ 0.50 4.44+1.43

4. ¥1ig

24 ik, PMMA R HER ssA AR T it AT SE A RE . IRRGRE, 5 TV, DRt s AR Ak ME 14
(I8 77 LA SRE S B AN AR [11] o A, Bt — RS JR BR %, B a0, s S S o T P AR it v PR I B [ 12] o
AH R FH R SR E 5 PMMA B KR EAT SO, FRATE YRR T8 B2 & W75 3 70 B R0 HE B I3
HEAAR PN BT B /NG i) P A K TRIPE AR AR SR AR 7 T (9 T AT R 2k - AP0 50% 11 85 PMMA B 7K JE Fl
5006 ) e [7] Foft S 4 453 2HL A o

AW ST IE L HT VG 22 A A A SRS, S ARSI BRI BRI CH B E R, I A
PMMA AR C I B2 R, Jonsf B .

55 PMMA 5 /K IRTE R A B2 o I RSB RTR A 5 MMA SR IR 250 1T RS 5 B0 /K Ve 8 B i SR 4
[13] [14]. AHFFCERE micoCT W22 PMMA 41K J5 8 Ji HBUE 729 8 HlER 4 B oA R B, A S
R MBI K . J12 S R R B PMMA AR 5 8 W e KRS T %, AR5 12w i KE
IEH M PMMA ARG 8 Ji B8 7K e i AT K& 2 40 RSB ZH 21, 5 Medeiros Z51ESE PMMA
TN G BIMER B L2 B K B S THRGE, I HELk— @ I )45 RARAF[15]. PMMA A GEFEIRIES
FIOHER N B B ORI R - B AR R B, A SEIRE IR A

AR, URTFAREL 5 (0 R A Al B T TR B AR AR B, AR A0, R T e &
AR PSR, PR T AR PR M, EHUR T 5 N B RS L, B RIS A
[16] [17]. [F)Fh S B 2 ZLR SR IR XS S K AR 52 B B R AR, R B A S5 A B /NG T /INGRRIBR, B 20
SUIR I = A 5K IRAPAE, AR T AL TRER FAIIR BEFRIER, JR NN A R 6 7 i B 4l 7 2
], HautamakiM [18]7F 2010 “E# 5 i, F 2 FLAF4E 510 PMMA B VI M- A s v

L4l PMMA MHLL, PMMA + [RIFp SR Adc i BA S o g ab 3 e A 8 I BE . EFRATTI B e, sK
K@ micoCT WS 55 HLUER K%, 4R, K5 4 A% 12, HEYYFE BB R R
RHGURGE, T HAE N E R R 2 . VA KRR, SR ] DO EAESR (2 0 (R A,
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I AU RE 2 B 1 B R N AR TGN . g R W], KR BA R RE IR RENS 51 R i
o B, XERIRYEH RN AER A AT RIFHKRERES, WK #omE. @b
WS, BT AL AV E Oy R MHME TS AR, T SR, SRR RO PR A R A CEAE
PR A A T RT 7K

EHEWH

REETT AL B K B S5 H (2018507150241633)
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