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Cages In Vivo 

Group 1 

bone graft 

fusion score: C 

369 

Group 2 Group 3 

cylinder cage + bone graft box cage + bone graft 

fusion score: B fusion score: B 

Figure 4 Radiographic analysis: bony fusion evaluated after 12 weeks on radiographic scans (example). 
The small pictures show the different implants. Notice the larger contiguous cranial pore in the cylinder 
design cage. The results of the fusion score are depicted: (A) no bony fusion; (B) maximum intervertebral 
gap of more than 5 mm; (C) maximum interve1tebral gap of less than 5 mm; (D) complete bony fusion. 

Table 1 Radiographic Analysis 

Bony fusion Group 2 (n = 8), Group 3 (n = 8), 
parameter Group l (n = 8), cylinder cage .box cage 
(score) bone graft + bone graft + bone graft 

A 0 0 0 
B 5 4 5 
C 3 3 3 
D 0 1 0 

Bony fusion was determined after 12 weeb on radiographic scans using following parameters: (A) no bony fusion, 
(B) intervertebral gap > 5 mm, (C) intervertebral gap < 5 mm, (D) complete bony fusion. All radiographic 
measurements were evaluated by three independent observers. 
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370 Kandziora et al. 

Table 2 Functional Radiographic Evaluation ofFlexion/Extension at 12 Weeks 

Flexion/extension Group 2 (n = 8), 
( difference in Group l (n = 8), cylinder cage 
degrees) bone graft + bone graft 

IVA 13.6 ± 3.7 7.7 ± 3.0a 
(6.0-13.5) (4.5- 11.0) 

LA 14.l ::t 5.0 7.9 ± 3.48 

(6.5-17.0) (4.5-11.5) 

Flexion/extension differences of intervertebral angle (IVA) and lol'dosis angle (LA) were calculated. 
0 p < 0.05 in comparison to the bone graft (group 1). 

Group 3 (n = 8), 
box cage 

+ bone graft 

9.6 ± 2.8 
(7.0-12.5) 
10.1 ± 3.2 
(6,0-13.5) 

values in rotation and bending were constantly found in group 2. Average stiffness in axial 
rotation and lateral bending was significantlyhlgher (p < 0.05) in the cylinder-design cages 
than in any other group, ROM in rotation was significantly lower (p < 0.05) in group 2 than 
in both other groups. 

G. Histomorphological Results 

Histomorphological analysis supported the findings of radiographic and biomechanical examina­
tions (Fig. 7) . 

Group 1 (autologous iliac crest bone graft) showed extensive callus formation with carti­
lage and connective tissue cells. The tricortical bone graft, however, collapsed and was mainly 
reabsorbed. Osteoclastic activity was noted as an indicator of graft resorption. Mostof the callus 
was seen ventrally. Groups 2 and 3, stabilized with cages, showed bony islands between the 
endplates with cartilage and fibrous tissue components, These findings were accompanied by 
capillary ingrowth and resorptive lacunae. The tissue surrounding the cages appeared similar in 
both groups . However, inside the cage of group 3, extensive osteoclastic activity was noted as 
an indication of graft resorption. 

Bony fusion was evaluated histomorphologically (Table 6). In the cage groups :(groups 2 
and 3) a progressed interbody fusion was found in comparison to the tricortical iliac crest graft 
group (group 1). However, the cylinder-design cage showed a slightly more progressed bone 
matrix formation than the box-design cage. 

H. Histomorphometric Results 

The results of histomorphometric analysis are depicted in Table 7. In histomorphometric analysis 
no significant differences of sagittal diameter distance (baseline) were determined between all 
groups. Compared to the bone graft group and the box-design cage group, histomorphometric 
parameters showed significantly progressed bone formation (BV/TV) in the cylinder-design cage 
group (p < 0.05). The bone graft group showed significantly higher histomorphometric values 
for CV/TV and mCV/TV than both cage design groups (p < 0.05). 

I. Fluorochrome Analysis Results 

The results of fluorochrome analysis are depicted in Table 8. Both cage designs exhibited earlier 
new bone formation both within and around the cages compared to the bone graft group at all 
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