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Effect of titanium cage implantation with different lengths on vertebral fusion in goat model/HUANG
Fei, GAO Zhongwen, ZHANG Yunfeng, et al/Chinese Journal of Spine and Spinal Cord, 2017, 27(12):
1107-1113

[Abstract] Objectives: To study the effect of implantation of different lengths of titanium cage on the bone
graft fusion of vertebral body, and to construct the lumbar vertebra resection model by removing the different
length of goat vertebra. Methods: A total of 15 goats were randomly divided into 3 groups, 5 goats in each
group, an animal model was constructed by means of anterior extraperitoneal approach. According to the
length of the resected vertebral body, the goats were divided into group A (removal of 0.5 vertebral body),
group B(removal of 1 vertebral body) and group C(removal of 1.5 vertebral bodies). The venous blood samples
were taken at fourteenth days to detect the levels of BGP, BALP, BMP-2, TGF-B and VEGF. The goats

were sacrificed 4 months after the artificial feeding. The bone healing in different lengths of titanium cage
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was analyzed by imaging, and the growth of trabecular bone in different length position from the titanium

cage and bone contact surface was observed by tissue dying. The deformation and displacement of vertebral

body under different motion conditions such as flexion, extension, lateral bending and torsion were detected

by mechanical testing instrument. The data provided by three—dimensional CT scanning were used for finite
element analysis. Results: At the fourteenth day, the expression levels of BGP, BALP, BMP-2, TGF-B and
VEGF in group A(the OD values were 0.271+0.032, 0.522+0.060, 0.306+0.046, 0.314+0.055 and 0.364+0.033)
were significantly lower than those in group B(the OD values were 0.657+0.085, 1.360+0.145, 0.775+0.065,
0.767+0.068 and 1.037+0.039) and group C (the OD values were 0.664+0.041, 1.348+0.113, 0.741+0.066,
1.038+0.079 #1 1.280£0.067)(P<0.05). The CT values in the contact surface of titanium cage and bone trabec-
ular of A, B, C groups were 0.8220.13, 0.75+0.12 and 0.40+0.06, respectively. However, the distance of
bone contact surface was 10mm, CT values decreased to 0.42+0.07, 0.28+0.08, 0.14+0.03, compared with the
Omm point, there were significant differences in three groups(P<0.05). Imaging results showed that the trabec-
ular bone in titanium cage was less than the trabecular bone in interface, and the longer the titanium cage
was, the worse the trabecular growth was. The biomechanical test and finite element analysis showed that the
longer the fixed section was, the smaller the mobility was, the worse the deformation resistance was. Histolog-
ical analysis showed that the farther the distance from titanium cage interface, the worse the bone trabecula
growth, and as the titanium cage longer, the growth of bone trabecula in titanium cage became worse, indicat-
ing that titanium cage was longer, the bone trabecular density of same length position from titanium cage and

bone contact surface was small. Conclusions: The shorter the length of the titanium cage bone, the better the

bone growth, the lower the expression of inflammatory factors, the better the vertebral mobility.
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Figure 1 Schematic diagram of surgical method a, b the contact surface between the bone and the titanium cage was

removed after the removal of the vertebral body and the posterior chamber. The length of titanium cage was measured.

After pruning, the crushed bone was filled with titanium cage and compacted ¢ In the three groups, the right titanium

cage was placed on the side of the vertebral body d the titanium plate was used to fix the upper and lower vertebral
body Figure 2 8 hours before the experiment, the specimen was removed from the refrigerator and thawed at room
temperature, and the specimens were fixed at the upper and lower ends with special specimens a, b Specimens were
mounted on electronic universal testing machine and torsion tester respectively. During the test, the surface of the speci-

men should be kept moist to maintain the freshness of the specimen
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Figure 3 a-c Group A coronal and sagittal CT scan show the titanium cage is in good position, removed half of the

vertebral body d—f Group B coronal and sagittal CT scan show the titanium cage is in good position, removed one ver-

tebral body g—i Group C coronal and sagittal CT scan show the titanium cage is in good position, removed one and half

of the vertebral body
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Table 1 The expression levels of BGP, BALP, BMP-2,
TGF-B and VEGF in three groups

(n=5,x+s)

A4l B4 4

Group A Group B Group C
S L N - -
'“ﬁglf%% 0.271%0.032  0.657+0.0857 0.6640.0417
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-B

'*‘ﬁv%g‘p% 0.364+0.033  1.037£0.0397 1.280+0.067"2

D5 A 41184, P<0.05;Q)5 B 41 H K , P<0.05
Note: (DCompared with group A, P<0.05; @ Compared with
group B, P<0.05

x2 RENEEMEARESHEY CTE (n=5,x%5)
Table 2 Analysis of the transaxial CT value ratio in

three points

A B4L C4l
Group A Group B Group C
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Smm 0.57+0.11 0.52+0.03"™  0.26+0.05%2%

10mm 0.42+0.07 0.28+0.08%3%  (.14+0.03V28@

D45 A4 P>0.05;@15 B 4L [t P<0.05;3) "5 Omm
RAH L P<0.05;:@5 Smm £ AH H P<0.05

Note: (DCompared with group A, P>0.05; @ Compared with
group B, P<0.05; 3 Compared with Omm point, P>0.05; @
compared with Smm point, P<0.05
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Table 3 The relationship between torque and twist angle

of goat lumbar with different lengths of titanium cage

IN‘m 3N'm S5N+m
G Adl A 1.23+0.12 4.05£0.39 8.65+0.69
Toup
G Bl 2.53+0.197 10.26+0.907 21.15+1.62%
roup B
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D5 A 4L, P<0.05;24 B 4l L $z,P<0.05
Note: (DCompared with group A, P<0.05; @Compared with
group B, P<0.05
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Table 4 Lumbar motion with different lengths

A BZH ce

Group A Group B Group C

E ﬁ“i‘ 9.2+0.8 7.5+0.57 6.8+0.402
Lxtension

F?:X}fm 9.9+1.0 8.3+0.5% 7.4+0.67%

.{WE : 5.7£0.5 4.7+0.4% 3.8+0.502

Lateral flexion
L R -
ﬁvﬁ 9.7+0.7 7.6+0.57 6.7+0.612

15 A 4B P<0.05;25 B 4114 P<0.05
Note: MCompared with group A, P<0.05; @Compared with
group B, P<0.05
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Figure 4 After staining, the growth of bone trabeculae in each group was observed under the microscope a—c¢ Group A
was sliced from Omm, 5mm, and 10mm at the bone contact surface. As the distance from the bone cut increased, the
trabecular bone was thinning d—f Group B was sliced from Omm, S5mm and 10mm at the bone interface. With the dis-
tance increased from the bone section, the trabecular bone was thinning, and the trabecular bone was sparse compared
with group A at the same distance from the bone section g—i Group C was sliced from Omm, S5mm, and 10mm at the
bone contact surface, the trabecular bone was thinning along with the distance from the bone section, and the trabecular
bone was smaller than group A and group B at the same distance from the bone section. Part of the trabecular bone

was discontinuous
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