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Bone graft fusion in goat model implanted with anterior cervical-adjustable fusion fixator after anterior cervical

corpectomy: an observation of outcome
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[Abstract] Objective To observe the bone graft fusion of goat cervical model implanted with anterior cervical-adjustable fusion
fixator(AC-AFF) , laying a foundation for future studies. Methods Eighteen experiment goats were implanted with AC-AFF, titanium
mesh and autogenous iliac bone combined cervical plate after corpectomy. Six months later, the fused cervical spine vertebrae were
collected, prepared, and observed grossly, under microscope, by X-ray photographs and CT scan; the fusion of the graft was evaluated.
Meanwhile, the fusion of AC-AFF with the adjacent vertebral surface was observed. Results All the experiment animals survived after
operation; all the implants were stable, without displace or loosening. The interface where the titanium or AC-AFF contacts the
vertebral body surface was bulged and ossified. All iliac bone graft fused well and a great deal of bony callus was found covering the
vertebral body surface. Lucency area was not seen surrounding the bone graft, titanium and AC-AFF on the X-ray films, and there was
new bone formation in the interface of internal fixation and bone. The central region of titanium and AC-AFF became vague and new
bone formation was found in the intracavitary area of implants by CT scan. And part of the new bone transited the parietal reticulation
and connected with normal ossea at titanium and AC-AFF. A large number of phoroblasts and chondrocytes were found microscopically
in the bone fusion sites in all cases; however, the region without bony callus still existed in the titanium mesh lateral wall. Conclusion
There are no differences in bone fusion between AC-AFF with titanium mesh and autogenous iliac bone combined cervical plate. New
phoroblasts and chondrocytes can be generated in the bone graft interface. AC-AFF has been proven as an important method for cervical
stability reconstruction after decompression operation.
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Fig 1 Comparison of X ray photographs immediately
and 6 months after anterior cervical-adjustable
fusion fixator( AC-AFF) implantation in goat cervical spine
A Vacant space can be found surrounding AC-AFF immediately after
operation; B: Vacant space has disappeared and new bone appeared in

the connected interface(arrow) 6 months after AC-AFF implantation
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Fig 2 New bone formation crossed parietal reticulation and

connected with normal ossea at titanium(A) and AC-AFF(B)
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Fig 3 Microscopic results

A: A large number of phoroblasts and chondrocytes were found on the
interface of AC-AFF and vertebral body;B: The region without bony
callus still existed in titanium mesh lateral lacune. Original magnifica-

tion: X 20

3 4t it

AET T B DB T AL i R T 20 iR 50 4R AR
PR LR Bz H TR T A R L S A | S
1) 25 5% HH A S SR 00 45 P A . 7 SIUAE i B Ak 2
AR HEfAS U 42 D) B 08 A8 Bl R X TIRIT 2
T B S R R R A R RO P R, AT FE 0 W R TR
B ] A7 28000 B3 ME 8] 2 A B B AR BUR W S L ik ] LAY



S A . SRR AR L SR DI U T R AT SR B A R G A R O

* 393 -

TR 78 47 BOME A 1Y R R AR, i B B I ME A R 1
B PR R 3R BT A B8, B T R G 1) 2
S SR I S 45 A 5 RV TR 1 BB AR 9 S 3k R Y
T SR IR AW AT SO A RS, DOR) T i
AR E L iR TR AL R S U8 S 1 RS M
A, REMEEE I ERZ, N EW Al B R
B PR SR 28 R e 45 5 i P S R BN AR, L R
T AR Tz 2R B K JBT 10 2 435 - 0 B8 T B A Al
T 249) 26 B T R 5 A T F 5% B B 118 — 1k Ak 35
MESNAER W il & #% . R HOR A LLBOR B 5E 35, O
KREDTR H 2 WA

WA R A5 R T Y ST AT A 4 2R 1 E A
(anterior cervical adjustable fusion fixator, AC-
AFE) , BA K A8 B 5 e 8 — i it
SRR L TR A30kE B R B I AT A R R R
A G IR A O SUHE N ] SE 1Y BT O 2 (E A U097 Ak
WA B A PR, A BIF 5T R B A ST R L AR AR
R R A AC-AFF #HTH B RS IF 5 B RECR Y
FoAt Ty vk HEATXT LG, B0 20 AN A A ROR N S
ZEHF 5T BE S B

EUMEAE 1A R4 VTR WS S5 75 2 R T 4% F N A )
HEAT R A, e I AR P RO TR S 0 R D
A1 B T N AE Y TE A Bl G DL, — BLER R T
— G WP AR, X S A AR B AR A
P4 it A S5 A AR bR A SR R MEAT OC . T X T2
LAY AT A AT B B AC-AFF AR il
A, IEE DA RIE, Togawa X} 78 #
JEHEAETR] Cage Bl 5 I PR 2% T 04 9 181 34 47 20 21 %
Mg, R R M H P 71 M Cage NEY BRA 4
ZUPAR G 1 2 I RS A B RS A7 05 B
o7 X35 R 44 %6, AR AT SE Cage AT FHATHER
8 B2 5T % A AERE B T U D, 2F 4R BCE L)
50% ., BEAb AT R BL 31 M Cage HA M 5% 1)
0 L 42 W 20 o B, T RE R IR T A R Bl /DN G
I

/e e R oY i e o o R 1 K 7 N
AC-AFF BA RAFH A WA 254k, JC A0 35 4k L 2L
I TC B TG 2H SR B B S SN, AN B T R S
7 MRI R, 208 8 ) il B A R ET HEAR | fl & &%
e — A, ELAT B R R LR AR R o bR
A 6B 5 S0UME HE A 1Y T 2 MR BT AR} A AH DR IE
T AC-AFF H A J5 SHE By B AR FRE MR . FT
BIARAY) )12 F L g5 R R AC-AFF LU 4K A %
B P A EBR A AT R M R E M T A —
JE B, T AR

A5 AR RS I I A R A L6
A R R BT R T R L RE AL SR N R N AR
Jo L35 567 71 2k X S AR ] 45 $ R Al B B R A TR
L RS L E 0 TROBE R 7R AL B e BRI B AT B
AR R 5 A 5 el s e 000 B O 4 S A L SO €
I 2T 24 290 M S B A A L ELAE A S R A A W)
F1% 0 fs it Jg 78 4TS SR A TC e 5 IX AR AR,
KM AC-AFF 8 U1 B9 HE 5 80O~ 8 A 15 T REEAS
R ) P 5 56 A Al R it — 25 I

[Z % X #k]

(IS QY 3 S - £ N B T § N S S O 1 g
R PO A R A TR T B B B IR AT L. R A A
#,2005,15:409-413.

[2] Chen Y.Chen D,Guo Y, Wang X.Lu X, He Z.et al. Subsid-
ence of titanium mesh cage: a study based on 300 cases[J]. ]
Spinal Disord Tech,2008,21:489-492.

(3] ERE.BRME, K EHMA, R, £ o, 5. S
AR LA [ E AR AR R LR B 2T L T R R S R
Zi&,2004,12.854-857.

(4] S QL BRflE X A % 30K . BRI
I Al A B2 A S8 L SR ST ()], B R R
#i2,2008,29:290-293.

Guo Y F,Chen D Y. Liu Y, Yuan W,Zhang J, Wang X W,et
al. A goat model for research of anterior cervical-adjustable fu-
sion fixator[ J]. Acad J Sec Mil Med Univ, 2008,29:290-293.

[5] Coe] D,Vaccaro A R. Instrumented transforaminal lumbar in-
terbody fusion with bioresorbable polymer implants and iliac
crest autograft[ J]. Spine (Phila Pa 1976),2005,30(17 Sup-
pl) : S76-S83.

[6] Smith G W,Robinson R A. The treatment of certain cervical-
spine disorders by anterior removal of the intervertebral disc
and interbody fusion[J]. ] Bone Joint Surg Am, 1958, 40-A;
607-624.

[7] Cloward R B. The anterior approach for removal of ruptured
cervical disks[J]. ] Neurosurg, 1958,15:602-617.

[8] Akula M, Taha M,Mathew B,O’Reilly G. The Plate cage Be-
nezech implant as an alternative to autologous bone graft in
the treatment of cervical spondylosis: clinical and functional
outcome[ J]. Br J Neurosurg,2008,22:542-545.

[9] Acosta F L Jr,Aryan H E,Chou D, Ames C P. Long-term bio-
mechanical stability and clinical improvement after extended
multilevel corpectomy and circumferential reconstruction of
the cervical spine using titanium mesh cages[J]. ] Spinal Dis-
ord Tech,2008,21:165-174.

[10] Togawa D,Bauer T W,Lieberman I H,Sakai H. Lumbar inter-
vertebral body fusion cages: histological evaluation of clinically
failed cages retrieved from humans[J]. J Bone Joint Surg Am,
2004,86-A:70-79.

[AxHE\E] TRE



