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Analysis of the clinical effects of different pedicle screw fixation methods for the treatment of thoracolumbar frac-
tures ZHANG Rong,XIE Jia-bing,ZHOU Mao-sheng, WANG Lin,TAO Zhou-shan ,and DING Guo-zheng. Department of
Traumatic Orthopaedics ,Yijishan Hospital of W annan Medical College , Wuhu 241001 ,A nhui, China

ABSTRACT Objective:To discuss the clinical effects of the different pedicle screw fixation methods for the treatment of
thoracolumbar fractures. Methods : The clinical data of 55 patients with single thoracolumbar fractures treated between Jan-
uary 2013 and December 2016 were retrospectively analyzed. There were 32 males and 23 females,aged from 20 to 55 years
with an average of 35.6 years old. All the fractures were located on a single segment, 8 cases of T}, 18 cases of T}, 19 cases of
L, 10 cases of Ly According to the classification of AO,10 cases were type Al,17 cases were type A2,18 cases were type
A3,7 cases were type B2,2 cases were type B3,1 case was type C1. The patients were divided into three groups according to
the different fixation methods,among them,20 cases treated by traditional short-segment 4 pedicle screws fixation were control
group,22 cases treated by intermediate bilateral pedicle screws fixation (6 pedicle screws fixation) were bilateral group, 13
cases treated by intermediate unilateral pedicle screw fixation (5 pedicle screws fixation) were unilateral group. The three
groups were compared by operation time, intraoperative blood loss, hospitalization cost, VAS and ODI scores, the correction of
the fractured vertebrae height and kyphosis angle postoperatively and the losing rate of the fractured vertebrae height and
kyphosis angle at the final follow-up and so on. Results: All the patients were followed up from 12 to 20 months with an average
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of 15.2 months. No complications such as loosening of internal fixation and breakage were found after operation. There was no
significant difference in operation time and intraoperative blood loss among three groups (P>0.05). In terms of hospitalization
cost, the control group[ (20 932.4+298.3 )yuan ] was significantly lower than the unilateral group[ (22 428.2+321.5)yuan ] and
the bilateral group [ (23 630.5+£310.5)yuan] (P<0.05),and the unilateral group was lower than the bilateral group (P<0.05).
There was no significant difference in VAS and ODI scores at preoperative , postoperative 1 week and final follow-up among the
groups (P>0.05). And there was no significant difference in the correction of the injuried vertebrae height and kyphosis angle
immediately after operation among three groups (P>0.05). However, for the losing rate of the injuried vertebrae height at the fi-
nal follow-up , the unilateral group [ (6.3+2.1)%] and bilateral group [ (5.6+2.8)% ] were significantly better than the control
group[ (9.2+1.8)%] (P<0.05) ,there was no significant difference between unilateral group and bilateral group; for the losing
rate of kyphosis angle at the final follow-up, the unilateral group[ (15.2+6.5)% | and bilateral group[ (13.9+7.2)% | were sig-
nificantly better than the control group[ (23.6+7.5)% ] (P<0.05) ,but there was no statistical difference between the unilateral
and bilateral group (P>0.05). Conclusion: All the three different pedicle screw fixation methods are suitable for the treatment
of thoracolumbar fractures and the short-term clinical effects are consistent. Compared with traditional short-segment 4 pedicle
screws fixation, intermediate bilateral or unilateral pedicle screw fixation were more effective in maintaining the height of the
injuried vertebrae and preventing the occurrence of kyphosis. The intermediate unilateral pedicle screw fixation was compara-

ble to that of bilateral fixation at clinical outcomes,but the unilateral fixed hospitalization cost was lower,which was worthy of
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Tab.1 Comparisons of clinical data of patients with thoracolumbar fractures among three groups
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Fig.1 A 54-year-old female patient with L, vertebral compression fracture caused by falling

injury, without symptoms of nerve injury,were treated by traditional short-segment 4 pedicle
screws fixation 1a. Preoperative lateral X-ray showed the vertebral height compression rate
was 56.1% and Cobb angle was 13.0°
rection rate of vertebral height was 96.1% and Cobb angle was 6.1° 1c. At 14 months after

1b. Immediate postoperative lateral X-ray showed cor-

operation, the lateral X-ray showed the correction rate of vertebral height was 83.4% and
Cobb angle was 8.7° ,the losing rate of injuried vertebral height and Cobb angle was 12.7%
and 37.6% ,respectively

HE A4 s 447 5 0 1) — 0, 5 X 32 il 42
AL, B ALK o AT — ) sloR A
M AT 0 1 B N B REE AT M
MU 1 S 3 RO , ARG A A
[ RGFE M I JE1T CIERF X 26
BLE L, B DA HE e BE S o R
B . ARJE IO R R S
1A,

1.3.2 ARG R 48h N4 T
TR N R BT AE R R S 22 B I B
Jik i 7 0.9% A= B &L 7K 100 ml fin 9 He
&5 HE S0 mg TR . AE5lneE
S <40 ml BE BRI, AR5 56
2 RIFIRAE IR B s SR B4R R a2
Bl X T JCHE S D He 3 AT HE AR T AT 98
JER B R G 1~2 J8 o] S0 LT
W, R 3 A H ol BRI,
AR AR A R G B — i 1 AR
Jo T P D MR o X T A AR D
JE A A A 2 1000 1 B AR i
AR B PR ST DL DR T HL B[]

1.4 W H S5k

1.4.1 —BIEMEE WEFHid T



PR 5 2019 4E 7 B85 32 48545 7 China J Orthop Trauma,Jul.2019,Vol.32,No.7

B2 8,54 2 FER O L MERRLPE BT, 0 22 505 E K L SR FH A9 A LA
ET 6 FTIEERIAST 220 ARET X 2 /s Uikl i B2 TR 45 LU 63.6%, Cobb #12 10.5° 2b. A
Ja RIZ) X2 R i /s A M i B2 IE 5 97.1% ,Cobb f2 2.7° 2¢. RJF 12 4 H fifk i
JEFIE 5 95.7% , Cobb ff1 0y 4.0°, Hifl 5 2 S Cobb i 22k 46935 4 1.4%7i1 16.6%
Fig.2 A 54-year-old male patient with L, vertebral burst fracture caused by traffic accident,
without symptoms of nerve injury,was treated by intermediate bilateral pedicle screw fixation
(6 pedicle screws fixation) 2a. Preoperative lateral X-ray showed the vertebral height com-
pression rate was 63.6% and Cobb angle was 10.5°  2b. Immediate postoperative lateral X-ray
showed the correction rate of vertebral height was 97.1% and Cobb angle was 2.7°  2¢. At 12
months after operation,the lateral X-ray showed the correction rate of vertebral height was
95.7% and Cobb angle was 4.0° ,the losing rate of injuried vertebral height and Cobb angle
was 1.4% and 16.6% ,respectively
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Fig.3 A 48-year-old female patient with L, vertebral burst fracture caused by falling injury,
without symptoms of nerve injury,was treated by intermediate unilateral pedicle screw fixation
(5 pedicle screws fixation)  3a. Preoperative lateral X-ray showed the vertebral height com-
pression rate was 60.0% and Cobb angle was 12.0°  3b. Immediate postoperative lateral X-ray
showed the correction rate of vertebral height was 97.9% and Cobb angle was 3.4°  3c. At 12
months after operation ,the lateral X-ray showed the correction rate of vertebral height was
95.3% and Cobb angle was 5.1° ,the losing rate of injuried vertebral height and Cobb angle
was 1.1% and 19.8% ,respectively
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Tab.2 Comparison of general conditions of patients with

thoracolumbar fractures among three groups(x+s)

A B FREE (min)  FAR B (ml) BB O0)
XIHRZH 20 96.3+18.4 315.3+x404  20932.4+298.3
mg 13 105.4+16.3 326.4+42.8  22428.2+321.5%
AWM 22 110.5+15.6 332.24#483 23 630.5+310.5™
F1i 1.156 2.025 99.706
P8 0.132 0.071 0.000

W 50 B 8, *1=3.641,P<0.001 ;™:=3.821, P<0.001; 5 5 41 [
5, M=3.652,P<0.001

Note : Compared with control group , 1=3.641,P<0.001 ;®%=3.821,P<0.001 ;
compared with unilateral group ,™=3.652,P<0.001
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Tab.3 Comparison of pre-and post-operative ODI value of patients with thoracolumbar fractures among three groups(x+s)

X AL (511 %=20 f51])

L2 (Bl %e=13 1)

WU 4 (5] $=22 5] )

o AR N I V4 i) AR ARJa 1 RKEES A AJE T RREEYS

PEIR (4 3.53+0.52 0.29+0.45 0.14+0.32 3.55+0.53 0.28+0.44 0.12+0.29 3.52+0.55 0.27+0.44 0.14+0.47
AT A FL () 5.00+0.00  0.09+0.25 0.00+0.00 5.00+0.00 0.10+0.23 0.00+0.00 5.00+0.00 0.08+0.26 0.00+0.00
79 (4) 5.00£0.00 1.12+0.24  0.52+0.53 5.00+0.02 1.08+0.25 0.47+0.52 5.00+0.00 1.06+0.27 0.49+0.50
17 (41) 5.00£0.00 0.23+0.42  0.19+0.38 5.00+0.00 0.21+0.42 0.15+0.36 5.00+0.00 0.19+0.37 0.14+0.36
Ak (41) 4.18+0.36  1.43+0.56  0.81+0.40 4.22+0.32 1.32+0.51 0.79+0.41 4.21+0.35 1.34+0.52 0.82+0.42
AC) 5.00+0.00 1.03+0.00  0.92+0.24 5.00+0.00 1.10+0.13 0.87+0.26 5.00+0.00 1.05+0.21 0.85+0.27
IR (53 2.32+0.52 0.83x0.40  0.82+0.42 2.36+0.53 0.80+0.37 0.81+0.47 2.33+0.49 0.84+0.37 0.79+0.45
RS (1) 5.00+0.00  1.12+0.31 0.95+0.24 5.00+0.00 1.15+0.40 0.87+0.32 5.00+0.00 1.12+0.34 0.84+0.37
*E2 s 3 (43) 5.00+0.00 1.25+0.43 0.93+0.25 5.00+0.00 1.16+0.42 0.89+0.24 5.00+0.00 1.20+0.38 0.85+0.26
AT (43) 5.00+0.00 1.16+0.27 1.12+0.32 5.00+0.00 1.12+0.30 1.08+0.35 5.00+0.00 1.12+0.28 1.10+0.33
BE(%) 78.40+4.70 25.10+4.80 12.90+3.50  77.20#4.50  25.30+520  13.20+3.80  76.90+4.20  25.00+£5.80  14.00+3.70

T A LR ARG TR R T7 I ST H 522 57 TG it 27 72 L (P>0.05)

Note : There was no significant difference among three groups at preoperative, postoperative 1 week , the final follow-up

x4 MMEHSITEHEEE T E B SR ER B (22s)
Tab.4 Comparison of clinical symptoms at different time among three groups with thoracolumbar fractures(x=+s)
g1 - : VAS(41) . ‘ ODI(%) .
Ay AJe 14 AU A AT AR
PORUE 22 8.45+0.60 2.32+0.32 1.18+0.21 76.90+4.20 25.00+5.80 14.00+3.70
A ZH 13 8.52+0.52 2.34+0.35 1.20+0.25 77.20+4.50 25.30+5.20 13.20+3.80
Xof B 2R 20 8.32+0.53 2.41+0.34 1.29+0.23 78.40+4.70 25.10+4.80 12.90+3.50
FH 1.832 1.785 0.351 0.579 0.958 0.247
P1{E 0.184 0.192 0.473 0.258 0.419 0.615
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Tab.5 Comparison of radiological observation index among three groups with thoracolumbar fractures(x+s, %)

AU B RS D20 e O R A5 B %) Cobb #4155 1F % U I U 5 e e S R R KUK Cobb ff %4k %
X4l 20 95.4+3.5 91.1+4.3 9.2+1.8 23.627.5

Bngr 13 96.9+5.1 94.3+4.5 6.3+2.1 15.246.5

ML 22 96.3+4.3 95.7+3.7 5.6+2.8* 13.9+7.2*

F At 0.345 1.423 4.456 12.260

P 0.842 0.154 0.012 0.002

0 5L A, *1=1.542,P=0.153;%=1.739, P=0.092

Note : Compared with unilateral group, t=1.542,P=0.153;%=1.739,P=0.092
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