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Abstract

BACKGROUND: Traditional pedicle screw fixation technique has been widely used in posterior lumbar interbody fusion. Because of its
complications such as extensive soft tissue dissection and invasion of intervertebral joints, since 2009, cortical bone trajectory screw fixation
technique has been gradually used in posterior lumbar interbody fusion surgery in order to reduce these complications. There is a lack of
meta-analysis exploring the clinical efficacy of cortical bone trajectory screw fixation versus traditional pedicle screw fixation after posterior
lumbar interbody fusion.

OBJECTIVE: To evaluate the clinical efficacy of cortical bone trajectory screw fixation versus traditional pedicle screw fixation after posterior
lumbar interbody fusion by meta-analysis.

METHODS: A computer-based search in databases of PubMed, The Cochrane Library, Embase, Scopus, Web of Science, CNKI, CBM, and
WanFang was conducted for the articles published before July 2018. “CBT, cortical bone trajectory, cortical screw, PS, pedicle screw” were
used as keywords in English and Chinese, respectively. Two researchers independently screened the retrieved literature, evaluated the
quality of the included literature and extracted the data. Meta-analysis was performed using Rev Man 5.2 software.

RESULTS AND CONCLUSION: (1) A total of eight literatures were included, including seven in English and one in Chinese, two randomized
controlled trials, and six cohort studies. 656 cases were included, 319 in cortical trajectory screw group and 337 in pedicle screw group. (2)
The results of meta-analysis showed that there were significant differences in operation time, intraoperative blood loss and postoperative
hospitalization time between two groups, and the cortical trajectory screw group was superior to the pedicle screw group (P < 0.05). (3) There
were significant differences in the perioperative complications, total complications during follow-up and secondary operation rate between two
groups, and the cortical trajectory screw group was superior to the pedicle screw group (P < 0.05). (4) The long-term complications and
intervertebral fusion rate did not differ significantly between two groups (P > 0.05). (5) These results indicate that the cortical bone trajectory
screws are better than the traditional pedicle screws in the operation time, intraoperative blood loss, postoperative hospitalization time,
perioperative complications, total complications and secondary operation rate. But there is no significant difference in the intervertebral fusion

rate and long-term complications between two methods.

Subject headings: Lumbar Vertebrae; Spinal Fusion; Bone Nails; Meta-Analysis; Tissue Engineering
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Figure 1 Flow chart of literature screening and results
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Table 1 Quality assessment and basic characteristics of the included studies
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Figure 2 Meta-analysis of the blood loss of cortical bone trajectory screw versus pedicle screw fixation after posterior lumbar interbody

fusion
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Figure 3 Meta-analysis of the operation time of cortical bone trajectory screw versus pedicle screw fixation after posterior lumbar interbody
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Figure 4 Meta-analysis of the hospitalization time of cortical bone trajectory screw versus pedicle screw fixation after posterior lumbar
interbody fusion
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Figure 5 Meta-analysis of the postoperative intervertebral fusion rate of cortical bone trajectory screw versus pedicle screw fixation after

posterior lumbar interbody fusion
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Figure 6 Meta-analysis of the postoperative secondary operation rate of cortical bone trajectory screw versus pedicle screw fixation after

posterior lumbar interbody fusion
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Figure 7 Meta-analysis of the perioperative complications of cortical bone trajectory screw versus pedicle screw fixation after posterior
lumbar interbody fusion

Favours [control]

CBTEEFTA L HESIREEFT£H Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
LeeZE2017 g cia) 12 37 22.5% 0.62 [0.22,1.76] i
MarengoZE2018 3 20 & 20 10.6% 0.53[0.11, 2.60] _
SakauraZs2016 14 95 12 82 2T 5% 1.01 [0.44, 2.32] .
SakauraZs2017 B 22 B 20 11.4% 0.88[0.23, 3.34] e I
TakenakZE2017 g 42 16 T 2249% 0.890 [0.35, 2.31] — &
= 2 2017 3 a1 2 46 5.0% 1.38[0.22, BE2] I
Total (95% CI) 265 282 100.0% 0.85 [0.54, 1.34]
Total events 42 53

9

0.0 0.1
Favours [experimental]

Heterogeneity: Chi==1.14, df=5 (P =0.99); F=0%

Test for averall effect Z= 0.71 (P = 0.48) 10 100

Favours [control]
Bl 70 e AR AR TR Al S R, 2 A (D 3 e kAR 23 72 e e 0 3 1k s

8 FREBIREESHSIRIEETHEEERIEEERERMEAREITHAIF LR Meta 5347

Figure 8 Meta-analysis of the postoperative long-term complications of cortical bone trajectory screw versus pedicle screw fixation after

posterior lumbar interbody fusion
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Figure 9 Meta-analysis of the postoperative total complications of cortical bone trajectory screw versus pedicle screw fixation after posterior
lumbar interbody fusion
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