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[Abstract] Objectives: To investigate the influencing factors for the "shell" phenomenon after thoracolumbar
fracture reduction. Methods: A retrospective analysis was conducted in 116 patients with single—segment tho-
racolumbar fracture who received posterior pedicle screw reduction and internal fixation in our department
from January 2013 to December 2015. Their detailed information was recorded, including age, gender, course
of disease, degree of preoperative spinal compression, preoperative sagittal Cobb angle, fracture type, bone
density, screw placement in diseased spinal segment, distraction and reduction of fracture, degree of reduction,
and screw position. The incidence of the "shell" phenomenon was observed. Single—factor analysis and multi-
ple—factor logistic regression analysis were used to study the correlation between these factors and the inci-
dence of the "shell" phenomenon. Results: The "shell" phenomenon in centrum occurred in the 72 of 116
patients, with an incidence of 62.1%. Single—factor analysis showed that the "shell" phenomenon was signifi-
cantly correlated with distraction and reduction of fracture, degree of reduction, degree of preoperative spinal
compression, and bone density(P<0.05), but not related to age, gender, course of disease, fracture type, preop-
erative sagittal Cobb angle, screw setting in diseased spinal segment, and screw position(P>0.05). Multiple—
factor Logistic regression analysis showed that bone density and degree of preoperative spinal compression
were major risk factors for "shell" phenomenon. Conclusions: The "shell" phenomenon after thoracolumbar
fracture reduction is influenced by many factors, the degree of preoperative vertebral compression and bone

density may be the major risk factors of the problem.
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Figure 1 a The sketch map of “shell phenomenon”,
measuring the anterior height of adjacent intervertebral
space(red line) b The sketch map of the sagittal Cobb
angle measurement, measuring the vertebral and adjacent

vertebral height(white line)
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Table 1 Possible influencing factors and quantitative evaluation of centrum “shell phenomenon”

A BE AT G IR 3R A8

Possible influencing factors

V{7

Assignment

Mifk “25 724" (Y) “Shell phenomenon”
Y (X1,% ) Age

P53 (X2)Gender

FFE(X3,d)Course of disease

H P (X4 Type of fracture

Rl A 40 TR JEE (XS)

Degree of preoperative spinal compression

AT K T Cobb #1(X6,J%)Preoperative sagittal Cobb angle

J 0,4 1/No 0,Yes 1

<30=0,31-50=1,>50=2

2 0,% 1/Female 0,Male 1

<3=0,4-7=1,>7=2

JEARPEE T 1, B ZEEH 9T 2/Compression fracture 1,Burst fracture 2
<25%=0,25%-50%=1,51%-75=2 ,>75%=3

<20=0,=20=1

B B (X7T) i IE =0, B 508 0 =1/Bone mass normal=0,Bone mass loss=1

Bone density B BB AN =2 , ™ B J5T B #A=3/Osteoporosis=2 , Serious osteoporosis=3
BT A 5 (X8) AFEATT EZAR 0, FAT T E&AR 1

Screw position Not Parallel to the upper end plate 0,parallel to the upper end plate 1
Pk E T (X9) J0,H 1

Screw setting in diseased spinal segment No 0,Yes 1

(EEIEL SIRCAVARVA TEEEFETT 0, i PEHETT 1

Distraction and reduction of fracture

MEARSZ A B2 % Degree of centrum reduction

Moderate distraction 0,Excessive distraction 1

0, B 1/Excellent 0,Good 1
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Figure 2 A 40-year—old female, L1 burst fracture a, b CT after reduction showed the "shell phenomenon" ¢, d 1 year
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Table 2 Single—factor logistic regression analysis

EH L 95% 45 X (8]

. . . ;
PUTREC BHERC O g e i 0-R-95%Cl
Regression ~ FRifii%  Chi-square Wald Peval OR —
coefficient S.E value alk vatue . I fE i {H
Low value  High value
AEIG Age 0.425 0.539 0.622 1 0430 1530  0.532 4399
5 Gender 0.149 0.531 0.079 1 0779 0862 0305 2.437
8 Course of disease 0338 0.449 0.567 1 0452 1402 0.582 3.379
HHT A Type of fracture 0414 0.546 0.573 1 0.449 0.661 0.227 1.929
MEPRIRATRE 1.106 0.462 5742 1 0017  3.023 1.223 7.741
Degree of spinal compression
AR Cobb fi 0.202 0.430 0.220 1 0.639 1224 0527 2.843
Sagittal Cobb angle
B ¥ Bone density 1.063 0.433 6.012 1 0014  2.895 1.238 6.770
o
AL 2 0306 0.548 0313 1 0576 0736 0252 2.154
Screw setting in diseased spinal segment
o EORRGER 0.993 0.460 4.653 1 0031 2700  1.095 6.658
Distraction and reduction of fracture
HE A 52 A 822 0.693 0.388 3.183 1 0.042 2000 0934 4283

Degree of centrum reduction
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Table 3 Multiple—factor logistic regression analysis
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Regression coefficient S.E Chi-square value Wald P-value O.R
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eglee [0) Splna COmpreSSlOn
5 ﬁ% . 21437 17001.939 14.425 1 0.002 0.000
one density
PTG
Distraction and reduction of 0.899 0.530 2.876 1 0.090 2.458
fracture
HE S i 2 2 1311 0339 14.976 i 0.083 3.708

Degree of centrum reduction
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