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Effect of One- segmental Interbody Cage Insertion on Screws Strain in Lumbar
Multi- segmental Pedicle Fixation Construct

YU Bin-sheng’, LIU Shao-yu!, ABUMI Kuniyoshi? LI Fo-bao', LIANG Chun-xiang!, CHEN Bai-ling, LONG Hou-qing"
(1.Department of Spinal Surgery, The First Affiliated Hospital, SUN Yat-sen University, Guangzhou 510700, China; 2. Department of
Orthopedics, Medical School of Hokkaido University, Sapporo 060- 8638, Japan)

Abstract: Objective  To evaluate the effect of one- segmental cage insertion on screws strain in lumbar multi-
segmental pedicle fixation construct. Methods Ten fresh calf spines (L2- S1) were used. After L3- L4, L4- L5, L5- L6
laminectomy and partial diskectomy, three - segmental pedicle screw fixations with and without two carbon cage
insertion were performed as follow: (1) no cage insertion, (2) L4-L5 cage insertion, and (3) L5- L6 cage insertion.
Biomechanical testing was undergone under 600 N compressive loading mode. Screw bending strains at every vertebra
were measured and compared. Results In no cage insertion group, L3 and L6 screws bending strain were
significantly higher than L4 and L5; In L4- L5 cage insertion group, L4 and L5 screws bending strain were markedly
loner than L3 and L6; In L5- L6 cage insertion group, screws strain at L5 and L6 were significantly lower than at L3
and L4. Conclusion Multi- segmental pedicle fixation construct may lead to high strain at the cranial and caudal
screws. Cage insertion can decrease adjacent up and down screws strain, but increase the other screws strain.
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Table 1 The detection results of screw bending strain at each

level (xS, we)

n L3screw L4screw  L5screw L6 screw
No cage insertion 10 68443927 347+111 358194 699+2567
L4- L5 cage insertion 10 623+199Y 15447174  146+67" 588+322%
L5- L6 cage insertion 10 666+3012 64619524 14645074 149+82 ¥

Note:

Group

1) and 2) mean comparison of the different screws in the
same group, A) means comparison of the same screw among the three
groups. 1) P < 0.05, vs. L4 and L5 screws, 2) P < 0.05, vs. L5 and L6 !
screws; A) P < 0.05, vs. no cage insertion group, repeated- measures

ANOVA and Fisher's PLSD post hoc test (The screws in no cage

F = 19.54, P< 0.0001; The screws in L4-L5 cage

F =36.93, P<0.0001; The screws in L5-L6 cage

insertion group, F = 49.55, P< 0.0001. Among the three groups, L3

F =054, P=0.71; L4 screwstrains, F=9.03, P<

0.0001; L5 screw strains, F = 8.55, P< 0.0001; L6 screw strains, F =

68.74, P< 0.0001)
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