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CT in assessment of effect of lumbar interbody fusion after
allotransplantation with different-density bones in dog

Guang-ru Cao, Wen-bo Liao, Yu-giang Cai, Xia Wang,
Tai-yong Chen, Qi Chen, Chong Wang
(Department of Spinal Surgery, the Affiliated Hospital of Zunyi Medical College,
ZunYi, Guizhou 563003, China)

Abstract: Objective To assess the effect of application of allogeneic bones with different densities to canine's
lumbar interbody fusion by CT, so as to provide clinical basis for such allotransplantation with appropriate -density
allogeneic bones. Methods Twenty-one healthy Chinese pastoral dogs were randomly divided into 3 groups. All the
dogs underwent anterior lumbar discectomy and interbody fusion. The three groups were treated with high-density
bone allograft (group A), normal-density bone allograft (group B) and no graft (blank control group, group C). Lumbar
CT scan and three-dimensional reconstruction were performed at the 12th week after operation to observe the effect
of intervertebral fusion. Photoshop software was used to measure the area of the CT image of the cross section of
newly-formed bones and calculate the degree of vertebral-body fusion. Results In the 12th week after surgery, the
proportion of interbody fusion was (75.91 + 8.25)% in the group A , (94.67 + 3.35)% in the group B and (37.78 =
1.16)% in the group C. There were statistically significant differences between the grafting bone groups (groups A
and B) and the blank control group (group C) (P < 0.05). The effect of interbody fusion in the normal-density bone
graft group (group B) was better than that of the other two groups (P < 0.05). Conclusions Transplantation of
uncompressed allograft bone in interbody fusion can promote the fusion of the vertebral bodies.

Keywords: allograft; bone transplantation; bone density; spinal fusion

Ik H . 2015-12-04
[E{FVE#] BT, E-mail: wenbo900@sina.com; Tel : 13985685360

- 32 -

PDF pdfFactory Pro www.fineprint.cn



mailto:wenbo900@sina.com
http://www.fineprint.cn

PDF pdfFactory Pro

%14 1

WA A - CT AITAN [ 85 [R5 A KA 0 45 8RB 5

RS AR BOF AL MR T P AT A Z
— o F TIPS I A A T A Rl 2 73 B 1 G
W H G — IARER AR ERE R, X LA AR 8] i 5
AP 7 vk M AN FHAE, FDA A Y X 2R e HE
PRIV R B br iR - DAR o X 2R B TE]
JEAAE <5°;Cage Al il ANESE , WA it . (HHH
T2 NEEMORE A A B T 55 IR R M AR o A
LI AMHT CT MR SRR B ) 7 AR W FEA R
JE IRl S B TE R MECRIBI RES 500, & A I R L
HEAA IR il 5 TR L P R A i R AL T A PR
o

1 #HEREZE

1.1 XY

R G BURRIE N TR B A AR
B Al AR T 37 g 122, IRt AR S g e H rh AR
bl R AL B4 . A SCEREALIER 21 H b AE H el
K, i BB s sh ook, Hig 12 1~ H .
SCIGHTE N PR SR 2 J L BTN AR, U
PRAEIESF O T2 RS I sh Y 48 S B PRt
1.2 FEXWLHE LSRG

HEA] R 2 (1207 b LR FH SR Tk Tk T ( PEEK)
WAL, 1 T 8 2R B MR R A BR 2 w1 ], % R
CT(SIEMENS, #&[x ) , i {iif& 7K 4% (Thermo Electron,
2 [® ), Photoshop %X {4 : Adobe Photoshop CC 2015
(32 Bit).
1.3 SEI4Hd

V5255 S R TE RN 7, LASh P54 B
“BEHLECT R S 58 A REY LI 43l 3 4, A
7 N HEE R R R (H ) AT 28 B () A A B
(B Al A LA A, AL 46 1 1 2% B [ b
SRR AEE BT R (LA « 280 B (] 24 B
HERIRL G AE B R G AR , ARSI %

[RIFp AR o 25 X BRZH (TN AH) «ANA T A&l iy A ]
TR BRAEAAR BRI RS A
1.4 7k

1AL & RIAFFHIRE SRR AL ARAE, BT I
B, BN T, BPS whyb i s, AR R K Pk
19T /R KR 20 min, 70%TE K5 29 10 min.,
il B [ S A R A BLER 7K P I B K AT, ¥
T IREE T -80°C KA h & Uk 2 Jul It i Jsi ik o
o R A P B 3 IR, B TO T o A ) SCRREiff
SEMER] B AN, HIE 19.0 mm x 8.0 mm x 2.5 mm [ F

SR B, PR AR e A T S S L T
-80°CYKFER: 2 JiJa , Rl Fh SR B BB T -4°CUKA
PRAF8 o 0 2 i S TR A B
1.4.2 # SR GRS 0.5% % b Z 4l
(30 mg/kg) & e 0 BRI R ID I R B THES
IUEME E . 10% NaS IE &I E 5 , A B Eh K
Ve BT H AR R i TC R D I AT IE T R
JEUIF AR R G S SRR Rk 257,
JERAEBER DA, VITFIE G I R 21,
VITFRGHT , B e MM 2 B R BRHER &
PETT S FETT R vo % B 2 (P 2 ) R AR e A 4t
FRHEIRT AL B TRV Rh S Al o A Z i ] S A
B R U A S R R AL R RS
P B 1E 5 5 B 21 (40K A YR TE 1 [ o - B
SERAH S MERIBR . 25 P B2 (PR A8 ot ) 28 f
AT AT R T2, 7053wk WA I T
HRIEIE 1 E I, T AT AR TGRS 22 MR . TR R
TR RPET k1. ARJE T PREE R LA 3 d FlR R
S5 R BRI 3% Pl S ROK o 45 4 SR
YRR A3, MBS TG S L. TG 12 8]
XSG B AT SRBEAL B, B R B % 4
FEHME, F5REME CT S + =4 da. AR R
W, TR SR T, IR R, T VU A BB B 5
T, A IR X ) 11 &gy
1.5 CT Elf& % Photoshop il & 438 5%

CT 14 J Photoshop il g &b BH J5 72 UL & 1A
1B, @A B A HE (AR)= fl&H 1 FL(S,) x 50%
HHAR b M (AR 8 R 2 R 5 A i AL (S, )=[#E
IR E AR AME R (N, x PR R + R RS
A NE T TR ESAR R R YR 70 148
Zlom, AR E 1 om?, HEK ] @lg 58415
% N;=13 400, #5 RO AR 3 (A,)=70 x 70=4 900 14
2 lem?, fil & A A (S)=(N; x 1) + A=13 400 +
4 900=2.73 cm?, [FIAE I oA AR AR L —AfE 1A

A HEIK 1B 4M 84 3B 13 ] Photoshop I kAl (Al gl & 38 05 2%
1 CT B % Photoshop iUl £ 408 75 %

- 33 -

www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

RS EAGE

5 26 %

F AR T A (S, )=4.29 cm?, FIAH AR L — HE A 4 i A
(S;)=4.36 cm?, FillG B A HIE (AR )= filvA-H TR
(S1) x 50%AH 4R 1= T HEAA RS #k im ALz A, B S, x
50%( S,+S;)=63.11%.
1.6 HMFEFR R E R &N

FH AT ARG 12 JAATIEAE CT 4 + =4
B, KU CT Ker g, 1 A Photoshop il i i@l &
A A T R o MR AT R LU AR, T B A B
S, HWTHE B A RO
1.7 SFitFEFE

KH SPSS 16.0 et a4 T4 43 #r , T B
LR + ARvfE 22 (X = 5) Feas, BEH o 5 65 g AR
OB 28 IE SRR S0 IS, A1) i FH 58 2R AL I 5

PHHEATBEALIX ZH BT ORI BRI 2R 5 22 5347 5 Lev-
ene R0 RE HERH T 2550 M BVACA 25 S g — 25
Bonferroni #E47  I HL#2, P <0.05 N 22 %4 i it

2 #HR

21 BAHMBEG=HIERE

Wt 3 A CT B Z ml i, v LA E WA
O A(E 2) A (E 3)FITRA (K 4)r, 1IEH %
JERE B2 (LA BIHEAAR TR Rl 5 28R
2.2 CTEBAEREIESHT

R AL B AR L S 4 m T AL RN 4,
0™ TN (P<0.05), WLHZ.

2

q-__-;,*_““"'ﬁ-m—l.-—*ﬂ
YT

FREHRE 452 5 MR EE AL S BV E R

B4 THHERE 22 3 #MCRmE BB E R

- 34 -

www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

WA A - CT AITAN [ 85 [R5 A KA 0 45 8RB 5

14 1
Mk ARE12FIACT REEESE
BSBEMRLE (xxs)
215 R migh A LA 1%
e (n=7) 75.91 +8.25
L (n=T7) 94.67 + 3.35Y
W (n=7) 37.78 +1.16"2

WD) 5 U, P<0.05;2)5 24, P<0.05; 58 &kl
BRI 27 254381, F=3.798., Bonferroni 458 o8, 4 5 241 1k
%, P=0.042; W 2H 5N 4H HL# , P=0.046; . 2H 5 TN 4H L4, P=0.039

3 it

HEGARRL A LR B T P E RN B R A AL
(A AR S R A AR LR R . HEH 8
BRAEA BT LAy AR WD SR SR
TSR R AN IR ERS) , DL K 045 3D FTENM KL
FARCE N AR TRACH L. R #5051
TR AR BRI R, 2 HRTRY T B i« 4
s, [ st S A ) Al 15 1 S A R
R AR RN Y BB R BAL T . 35S
PE AW R B A LSV IR e SR S e
WAL RE G AR SR AT BRI,
(Bt > B0 BE IR AE B 8 s e
S AT RS A AR AN RS R B KA
A Yyl 3 45 R R DB TR S R AN RE
i Jg FRAE A5 RS AR AT R . BODENN 2501071 J] S Al
ol ) 4 R Bl & sh AR ISR AR B RS R 3
Rl A R R HAE AN SRR AR AR 3 A B A R
W1 (2~3J8);ElGrhi (4 ~5 ) ; Bl-A b (6 &L
Je )WEE R 10 JERT, A BT GRS, S5 BT 6 21
b4 . TORIATAKE 250\ B A4 540
VI AL S I VA G . (ERAE A A it 72
W, IS ST T E IR T A B B
YER, BRI A i) 2/ 85 A i — A T2
R [RIFP SRR B R R —FP AR 1 ] A A
it () A% T RN B S R 3 R RS A () P
B A AL B S S SRR R 5%
o AR AR A [ S50 A ) 00 A A5 X
A N TR A 5 oA B s 2 A R F
HEMRTRI@IA o (0 i T ad R4, 26 25 7 AR IR i
FLBR I =2 Sp IRSEFY R B R S B A AR
[, AN FAEAR LA

AW Ia 1 A BB Z RE T TEAR KL Lk
TR AR L RGP RAF (] anee-so H A
Sh=r 2 —45H, XPFRRLLIX, R e nL R
U e R ARG B S BE ST s AL Z T 2 A AR
B =0 22— (IO R L X Mg R #5022 , i e
SIUARAE [ FAB S TR BRARE ] 25, 5 AR AR 5110
AR T E HA I RS A e 2
DA S U DGR AP IR MR ST S SR |
240 L R4 L PR, 365 1) A S (A A TR
AR AR SR iR AT . WP AT S
D3 B R B MUAE R , 2 SURMER S FIR
BRI ARIEZS . BlUnEH 00 R A e
J1, SRR H AT b A — >4 N R0
BRI PEIRIER 7L, 5B AR S BG YT H AR
AL, AFE T R 5 ) e PR T 3 1), s A B A e L )
FF ] P 2k 28] e 2 A ME [ il DR 2, R PT R ML ARAS fie
by B DI eV S I S Al S ACAE 1 A A o

RPN ZERT B AERIEE IR e AR LS AR 1L
SR TAHEA ] RESR AR A AR B 23 18], 5 AT LB PUs
Mo AT ARIX st 2 MEAS , e St D 0 AL AR 2
FAX B R B AR e R EAE T AR B
R R DA AT 150 RS /N ol S R A
HEARF SRR, 1 o ZORF IR b S A TR R s b
TFERELA R RS RGN, IR 5 EBTTA
BHY = eI AR A . A AERES AR R ]
LA RIS A ) SR T R o TR A LA A )
KA R/ 25 6] o B AL R R, U4
JHFILHAUEHT R A RSB s B, il e T
PRI BAF S R B4 18] 5T 200 A ]
B, I 5E 1) U5 oA R B 2, 2 i — 28 oA
AN [RRh SRR ) = 4E ST AR S5 S 25 )
ZERMIIE e TE R Rl S AR L2 0 TR 45 IR B4 TR
Fob S A RESR AL TEIAE ‘B — 4 s ]

ALY AE R LG R A A Rl S TR BUR R, B
AR AR v S [ b S A A A AR ) Rl R R
RS E AR R Rl G RBOR , HARZR A R Fh
SR FE IR A R R S A RE DB A iR A
SIS LY = 4R 2 [8] AR T AEA ] Rl o

& £ X B
(1] B2k, YRR, BRAR, S5 AR (5]l A S5 Rl DA D7 125

B[], EPRE R =R, 2007, 28(1): 22-25.
[2] 3K, SKIE, R K, 5. 16 HRURBE CT 1 LUHS RAMEE Fl & 25 B i

- 35 .

www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

rhE AR

2L I

FIRIeA % 26 /iu!?

TREIN). FRSTIR R BEAABE 4R, 2012, 33(23): 3192-3195.

(3] FH 55, EHTH, 33, 55, RN A7 ) 25 D00 o B R A (A B
B Tl A F g R PR, H AR TR S I RRE &, 2010, 14(4):
673-676.

[4] B H, sk, o8 BE, S, oA I S Xy 8 i ML RS M e B R
AV R I S SR A A A BR[O, P M S R AR R AR,
2013, 27(3): 358-364.

(5] #AE, B LIS AEAIRE, 45, TRE PH B 7 2SR H BE O s IR T o IR
A R i b 2 N MR RE O S ). A W R A TR A A5k, 2013, 6
1272-1275.

[6] ZHANG W, LIAN Q, LI D, et al. Cartilage repair and subchon-

dral bone migration using 3D printingosteochondral composites: a

one-year-period study in rabbit trochlea [J]. Biomed Res Int,

2014, 2014: 746138.

CUlI X, BREITENKAMP K, FINN M G, et al. Direct human

cartilage repair using three-dimensional bioprinting technology[J].

Tissue Eng Part A, 2012, 18(11/12): 1304-1312.

ZHAO ZY, HAO C G, ZHAO H M, et al. Injectable allogeneic

bone mesenchymal stem cells: A potential minimally invasive

[7

—

[8

—_

therapy for atrophic nonunion[J]. Med Hypotheses, 2011, 77 (5):
912-913.

BODEN S D, SCHIMANDLE J H. The use of an osteoinductive
growth factor for lumbar spinal fusion: part I: biolog of spinal
fusion[J]. Spine, 1995, 20(24): 2626-2632.

[10] BODEN S D, SCHIMANDLE JH, HUTTON WC, et al. An ex-

[9

—

36

perimental lumbar intertransverse process spinal fusion model.
Radiographic, histologic, and biomechanical healing characteris—
tics[J]. Spine, 1995, 20(4): 412-420.

[11] TORIBATAKE Y, HUTTON W C, TOMITA K, et al. Vascular-
ization of the fusion mass in a posterolateral intertransverse
process fusion[J]. Spine, 1998, 23(10): 1149-1154.

[12] FERNANDEZ-BANCES |, PEREZ-BASTERRECHEA M, PEREZ-

LOPEZ S, et al. Repair of long-bone pseudoarthrosis with au-

tologous bone marrow mononuclear cells combined with allogenic

bone graft[J]. Cytotherapy, 2013, 15(5): 571-577.

Wi, BESCI. R EIR] SR T T A0 ARG S I G B U B T 5

HERE[]. P LT REBFST, 2015, 19(36): 5886-5891.

YU H, ADESIDA A B, JOMHA N M, et al. Meniscus repair

using mesenchymal stem cells-a comprehensive review[J]. Stem

Cell Res Ther, 2015, 6(1): 86.

LONGO U G, LOPPINI M, FORRIOL F, et al. Advances in

meniscal tissue engineering [J]. Stem Cells Int, 2012, 2012:

420346.

LI Z, LIAO W, ZHAO Q, et al. Angiogenesis and bone regen-

eration by allogeneic mesenchymal stem cell intravenous trans-

[13]

(14]

[15]

[16]

plantation in rabbit model of avascular necrotic femoral head[J].
Surg Res, 2013, 183(1): 193-203.

GEMEZ-BARRENA E, ROSSET P, LOZANO D, et al. Bone
fracture healing: Cell therapy in delayed unions and nonunions[J].
Bone, 2015, 70: 93-101.

[17]

www.fineprint.cn



http://www.fineprint.cn

