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Abstract 
Purpose: Compared to titanium cage, polyethyletherketone (PEEK) cage with pedicle screw fixation has 

been increasingly used in transforaminal lumbar interbody fusion (TLIF). However, there is insufficient 

evidence supporting the superiority of PEEK cages over titanium cages as optimal TLIF spacers. The aim 

of this study was to compare the clinical and radiographic outcomes of patients at a 1-year follow-up 

after undergoing instrumented TLIF in which either a PEEK cage or a titanium cage was implanted for 

spacer [1, 2, 4]. 

Materials and Methods: We retrospectively analyzed prospectively collected 25 patients who 

underwent single-level TLIF in which the first 12 patients received a titanium cage and the 13 patients 

received a PEEK cage. Patient functional outcomes and radiographic imaging, fusion rates, subsidence 

failures were studied in follow up. 

Results: Improvement of clinical outcomes was comparable between the two groups. Based on the 

criteria using repeated x rays with dynamic views, 83.33% in the Titanium group and 69.23% in the 

PEEK group showed fusion at 6 months. At 12 months, fusion rate in the Titanium group was increased 

to 100 %, while PEEK group showed 84 % of fusion rate. In the PEEK group, vertebral osteolysis was 

comparatively higher and 2 cases showed non-union.  

Conclusion: Although there is no significant difference between peek cage and kidney cage for 

interbody fusion and clinical outcome but there is more chances of subsidence in kidney (titanium) group 

and hence segmental kyphosis than other group. Vertebral osteolysis in few cases of peek group might 

not provide a satisfactory fusion. 
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Introduction  

TLIF is widely accepted surgery for the treatment of degenerative lumbar diseases like isthmic 

spondylolyshesis, degenerative disc, lumbar stenosis and recurrent disc hurniations. It has been 

shown that it decreases potential complications as compared with anterior lumbar interbody 

fusion, shorter hospital stays and lower costs as compared with anterior combined with 

posterior approaches [4-6, 8]. In addition, TLIF theoretically offers a lower risk of segmental 

instability because of the preservation of posterior lamina arch and posterior longitudinal 

ligament complex. 

Titanium kidney cages and peek cages with local auto graft are used widely in this surgery 

now a days. Others materials for interbody fusion include auto-graft iliac crest, allograft bone, 

carbon fiber cages and. Auto-graft iliac crest has been considered the ‘‘gold standard’’ for 

fusion but there are some donor-site complications [1, 3, 6, 8, 9]. PEEK cages are radiolucent and 

have an elastic modulus similar to native bone. PEEK cages augmented by pedicle screws 

have been shown to promote lumbar interbody fusion and to provide excellent clinical 

outcomes 

 

Materials and methods 

Patients 

The primary study subjects were patients who were diagnosed with degenerative or isthmus 

spondylolisthesis, degenerative disc disease, lumbar stenosis, lumbar disc herniation or  
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recurrent lumbar disc herniation. We excluded patients with 

lumbar tuberculosis, tumor or infection or trauma or who 

lacked sufficient clinical data. The patients were 

retrospectively divided into two groups based on cage types. 

 

  
Photos of titanium cages  Photos of PEEK cages 

 

Surgical procedures 

Before surgery,all patients underwent preoperative 

examinations for neurogenic claudication, low back pain, and 

radicular symptoms and investigated with anteroposterior and 

lateral flexion/extension radiographs of lumbar spine and 

MRI. During surgery, it was ensured that osteophytes 

surrounding the lateral recess and the ligamentum flavum 

were removed in every case to ensure that the dura mater was 

widely exposed and that the nerve root was released and end 

plates were well prepared. 

All patients were instructed to wear a lumbar brace for a 

period of approximately 12 weeks and had 3-, 6- and 12-

month follow up as a final follow-up. Static and lateral 

flexion/extension radiographs were used to assess the 

instruments, stability, lumbar curvature and disc-space height 

of the fused segments and bony fusion status. If doubtful 

fusion, CT scan was taken for further evaluations. 

Outcome measurements 

Clinical outcomes were assessed in a self-reported manner 

with the Oswestry disability index (ODI) and a 10-point 

visual analog scale (VAS) for low back pain (0–10, from “no 

pain” to “extreme pain”). The ODI and VAS were applied to 

evaluate the pain of low back and leg, as well as neurological 

status at preoperative, 3 month, 6-month, 12 month follow-up. 

At each follow up, we measured the intervertebral space 

height and segmental angle and interbody fusion status. The 

cage subsidence was defined as any loss of IH more than 

3 mm. 

 

 
 

Bony fusion was identified as the presence of trabeculation 

and bone bridging between cages and adjacent endplates, the 

absence of greater than 3 mm translational motion and more 

than 5° angular motion upon flexion/extension radiographs in 

the fused segments and the absence of a radiolucent gap 

between the cages and endplates. If fusion was uncertain, 

three-dimensional computed tomography scans were taken to 

verify the fusion status 

The IH (intervertebral height) was improved both the group 

(from 7.22 ± 2.18 mm preoperative to 12.62 ± 1.58 mm )at 1-

week postoperative in titanium cage and in the PEEK group 

from 7.62± 2.14 mm preoperative to 12.01 ± 1.68 mm at 1-

week postoperative. There were no significant differences 

between the two groups for all of the above parameters at any 

time point observed (P>0.05). Regarding the SA (segmental 

angle) it also did not differ significantly (P>0.05) 

IH(mm) 

  
 Kidney peek p 

Pre-O 7.22 ± 2.18 7.62 ± 2.14 0.490 

1-w Post-O 12.62 ± 1.58 12.01 ± 1.68 0.536 

3-m Post-O 11.95 ± 1.48 11.70 ± 1.47 0.114 

6-m Post-O 11.55 ± 1.41 11.32 ± 1.36 0.141 

1-y Post-O 11.27 ± 1.32 11.07 ± 1.39 0.177 

Fin-foll-up 10.97 ± 1.26 10.86 ± 1.37 0.453 

Correction 3.18 ± 1.73 3.23 ± 1.72 0.791 

 

At the 6 month follow-up, 83.33 % showed fusion in titanium 

group and 69.2 % of patients in the PEEK group showed bony 

fusion and statistical significant difference was noted. At the 

final follow-up (12 months), the bony fusion rate was 100% 

in titanium and 84% in PEEK groups, respectively. At three 

month follow up, the cage subsidence was noted to be higher 

in titanium group as compared to peek but at 1 year follow up, 

there were no significant differences cage subsidence rates 

(P>0.05)  

 

Fusion rate (%) Kidney cage peek cage p 

6 montPost-O 10/12 (83.33 %) 9/13 (69.2 %) 0.925 

Fin-foll-up 12/12 (100 %) 11/13 (84 %) 0.766 

 

Clinical Outcomes 

The preoperative ODI and VAS scores did not differ between 

groups upon follow up, VAS scores had improved 

significantly for both groups, but no significant differences 

were found between the kidney and PEEK groups (P>0.05,). 

The ODI was also similar between the two types of cage 

groups during follow up (P>0.05). 

VAS and ODI at pre-o and post-o (mean ± SD) 

 

Parameters kidney Cage PEEK Cage P 

VAS(points)    

Pre-O 6.02 ± 1.20 6.17 ± 1.38 0.338 

1-y Post-O 2.31 ± 0.85 2.25 ± 0.87 0.617 

Fin-foll-up 1.56 ± 0.87 1.58 ± 0.89 0.853 

ODI(%)    

Pre-O 50.56 ± 6.41 51.00 ± 6.47 0.583 

1-y Post-O 26.37 ± 5.94 26.51 ± 5.88 0.851 

Fin-foll-up 14.69 ± 4.13 14.61 ± 4.08 0.862 

 

Discussion 

The overall rate of cage subsidence was 17.4% in both of the 

groups. The loss of segmental correction in all of our patients 

at the last follow-up could be regarded as a consequence of 

cage subsidence. Both cage-types offer certain advantages in 

spine surgery. Titanium-implants likely provide a good 

osseointegration. Furthermore, their surface structure appears 

to be comparably resistent to microbial adhesion, although of 

course many factors affect the incidence of infection. The 

PEEK’s modulus of elasticity is close to that of cortical bone 

and its radiolucency allows for a more accurate assessment of 

osseous fusion on plain radiographs. It does not compromise 

MRI-examinations, which is of particular interest in follow 

up. 

When comparing PEEK- with titanium cages the occurrence 

of titanium-cage subsidence is believed to be related to the 

higher modulus of elasticity. But this could be a random 
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effect also depending on quality of individual bone, cage size, 

endplate preparation, distance of implant from the anterior 

rim, and overdistarction with subsequent increased stress of 

the endplates, quality of radiographs and measurement tools 

used. 

The higher rate of bone formation in our Titanium group 

could be explained by more osteogenic and osteoconductive 

properties as coating (plasmaphore) of the Titanium-cages 

enlarges the surface area as compared to the PEEK-cage. 

Cage subsidence and subsequent exposure of cancellous bone 

inside the cage might promote fusion in certain case. 

Nonetheless, it must be considered that fusion is not 

mandatory for a clinical success, and a loss of disc height and 

a potential segmental kyphosis might result from a cage 

subsidence. As PEEK-cages are not entirely radiolucent to 

allow a certain assessment of bone within the cages, for these 

reasons only the presence of anterior or posterior bone 

formation was rated. So, the absence of segmental movement 

was our main criterion to rate a segment as a solid arthrodesis 

or pseudarthrosis. While in many studies bony union of the 

operated segment is regarded as the main criterion for a stable 

fusion, the study of functional flexion-extension radiographs 

and the position of the spinous processes can reveal no motion 

at the level and hence show a stable segmental status despite 

the lack of osseous trabeculation. The absence of bony fusion 

can occur with absence of motion even for a long-term period, 

which is therefore accepted as a successful criterion for fusion 

in lateral radiographs. A CT-scan would have allowed a more 

precise statement of bony ingrowth, but was not performed 

routinely in our study to avoid an unnecessary radiation 

exposure. 

  

Conclusions 

This retrospective study demonstrated that the use of both 

kidney and PEEK cages can promote effective clinical and 

radiographic outcomes in the treatment of lumbar 

degenerative diseases with an average 1 year follow-up.  
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