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Relationship between clinical factors and the volume change of vertebral 'shell" after thoracolumbar
burst fractures after surgery/SONG Zhengdong, SONG Wenhui, LIU Changwen, et al/Chinese Journal
of Spine and Spinal Cord, 2018, 28(11): 1011-1019

[Abstract] Objectives: To analyze the relationship between the volume change of vertebral "shell" and
clinical factors after posterior distraction and indirect decompression of thoracolumbar burst fractures.
Methods: Totally 52 patients with thoracolumbar single—segment burst fractures undergoing open reduction
and indirect decompression and internal fixation in our department from January 2016 to January 2018 were
reviewed. CT- three dimentional reconstruction was performed on these patients before surgery, within 3 days
after surgery, and at 6 months after surgery. The volume of vertebral "shell' was calculated by 3D-CT
images. The ratio of the volume of bone fragments at 6 months after surgery to those immediately after the
surgery was called resorption rate. The ratio of the volume change of vertebral "shell" at 6 months after
surgery to that immediately after surgery was called the rate of volume change. Possible factors affecting the
rate of volume change of vertebral "shell" included age, gender, location, fracture segment, fracture type,
preoperative compression rate of vertebra, resorption rate, recovery rate of the anterior height of vertebral body
after operation and recovery rate of Cobb angle. Single factor and multi—factor logistic analysis were used to

study the correlation between these factors and the rate of volume change of vertebral "shell". Results: The
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rate of volume change of vertebral "shell" had no correlation with age, gender, BMI, smoking, intervertebral
disc injury location, fracture type, recovery rate of Cobb angle(P>0.05). Single factor analysis showed that the
rate of volume change of vertebral "shell" was significantly correlated with preoperative compression rate of
vertebral body, resorption rate and recovery rate of the anterior height of vertebral body after operation (P<
0.05). Multi—factor analysis showed that preoperative compression rate(t=—2.47) of vertebral body and resorption
rate(t=5.06) were the main influencing factors of the rate of volume change of vertebral "shell". Preoperative

compression rate of vertebral body had a negative influence on the rate of volume change of vertebral "shell"

while the resorption rate had a positive effect on the rate of volume change of vertebral "shell"(P<0.05).
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Conclusions: The volume change of vertebral "shell"

after thoracolumbar burst fracture with open reduction,

indirect decompression and internal fixation is influenced by many factors. The preoperative compression rate

of vertebral body and resorption rate are the main influencing factors.
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Figure 1 The amount of "Shell"

area of each slice was measured and
the volume was measured by multi-
plying the sum of these areas by the

thickness of each CT scan(2mm)
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Figure 2 The amount of bone area
that protrudes into the canal of each
slice was measured and the volume
was measured by multiplying the sum
of these areas by the thickness of
each CT scan(2mm)
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Figure 3 Preoperative vertebral compression rate and postoperative height recov-

ery rate of the anterior margin of injured vertebrae were measured: the original

height of the injured vertebra A=(B+C)/2, and the preoperative vertebral compres-

\

sion rate=(A—A1)/Ax100%; Postoperative vertebral compression rate=(A—-A2)/Ax
100%; Postoperative recovery rate of anterior vertebral height= (A2—-A1)/Ax100%(A1 represents the height of the anterior
margin of the injured vertebra before surgery, A2 represents the height of the anterior margin of the injured vertebra af-
ter surgery, B represents the height of the upper vertebra before surgery, and C represents the height of the lower verte-
bra before surgery) Figure 4 A 36-year—old female, 1.2 burst fracture a Sagittal view and cross section CT scan after
surgery b The rate of volume change of vertebral "shell' measured from sagittal and cross section scan 6 months after

surgery was 75.5%, the resorption rate was 100%
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Table 1 Single factor analysis of the rate of volume change of vertebral '"shell"(1)

. H18 (%) s P
Mean Test statistics
- 5 /Male 30 68.25+26.16 1=-0.55 0.58
Gender 4 [Female 2 72.56229.99
4 2/Yes 14 65.94+25.49 1=-0.65 0.52
Smoking T /No 38 71.60+28.58
7 2 A3 29 68.96+28.06 1=-0.32 0.75
Type of fracture Ad 23 71.48+27.69
T11 6 65.61£19.14 F=1.88 0.15
BB TI2 14 74.7128.84
Location L1 20 60.63£29.77
12 12 82.65+22.18
e ] 950 2/Yes 21 68.94+26.20 1=-0.24 0.81
Intervertebral disc injury location 2 /No 31 70.85+28.99
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Table 2 Single factor analysis of the rate of volume change of vertebral "shell" (2)
o e L g % IR A T 2% i JBE K 2 4 S
i Pr *HIJHWHZ:’TE? ﬁl’ﬁlj{[? Recovery rate T;f the CObbﬁlVXg? NG
A reoperative compression Resorpti-on terior heieht of vertebral Recovery rate of BMI
ge anlerior heigi ol verlebra ~
rate of vertebral rate body afl " Cobb angle
ody alter operation
-0.037 -0.64 0.65 0.611 -0.089 -0.019
e
the rate of P 0.80 <0.001 <0.001 <0.001 0.53 0.90
volume change
52 52 52 52 52 52
x3 HEEHFERTUENESEEZSN
Table 3 Multiple factors analysis of the rate of volume change of vertebral "shell"
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o HIC 0.71 0.14 0.49 5.06 <0.001 0.43 0.99
esorption rate
AR5 HE VR 2 o 2 IR 53
Recovery rate of the anterior height -0.57 0.54 -0.34 -1.05 0.30 -1.66 0.52

of vertebral body after operation

T R?=0.62, 4% R>=0.59 , F=25.83,P<0.001
Note: R’=0.62, adjusted R?=0.59, F=25.83, P<0.001
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