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— Abstract —

Study design: Retrospective study

Objectives: To examine the effect of transpedicular screw fixation on fractured vertebrae about the vertebral wedge angle
(VWA) after posterior instrumentation of the thoracolumbar fracture, determine the effect of reduced VWA on the change in
the Kyphotic angle (KA), and minimize loss of reduction of KA.

Summary of the literature review: Maintenance of the KA of a thoracolumbar fracture after surgery is important for the radio-
logic and functional outcome.

Materials and methods: Forty patients, who had undergone posterior instrumentation in a thoracolumbar fracture between Feb-
ruary 2006 and February 2008 and followed -up for more than one year, were enrolled in this study. The patients were divided
into two groups according to transpedicular screw fixation (Group A) or not (Group B) including fractured vertebrae. The evalu-
ation was performed by measuring the changes in the KA and VWA taken after the injury, immediate after surgery and 1 year
after surgery.

Results: There was correlation between groups A (transpedicular screw fixation on fractured vertebrae) and B (no transpedicular
screw fixation on the fractured vertebrae) regarding the correction of the VWA and the loss of correction KA, (p0.05).
Conclusions: Reduction of the VWA is an important factor for preventing reduction loss of the KA, and transpedicular screw
fixation including fractured vertebrae would help reduce the VWA. Therefore, the operator must pay attention to the increase
in VWA to maintain the KA through short segment transpedicular screw fixation including fractured vertebrae.
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sured on a lateral radiograph. KA: Kyphotic angle,

VWA: Vertebral wedge angle, UIVA: Upper inter-
vertebral angle, LIVA: Lower intervertebral angle

Fig. 1. Schematic diagram of geometric parameters mea
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Table 1. The changesin radiologic parameters over time

preop. Immpo. (reduction) 1yr (loss)

Presence of screw or not
Yes-Group A (32) KA() 6.88 1.92(4.94) 6.27(4.34)
(Screw-Yes) VWA 17.89 6.73(11.19) 7.30(0.56)
UIVA(") 384 6.63(2.80) 4.78(-1.87)
LIVA() 9.38 9.83(0.44) 8.18(-1.63)
No-Group B (8) KA(") 5.25 4.75(0.5) 13.5(8.75)
(Screw-No) VWA 13.88 6.50(7.38) 9.88(3.38)
UIVA(") 2.88 6.77(3.90) 5.18(-1.58)
LIVA() 7.25 9.88(2.63) 7.74(-2.13)

preop.; preoperative, Immpo.; parameters of immdiate postoperative, (reduction) ; average of amount of reduction, lyr ; parameters
after 1 year at least, (loss) ; average of amount of reduction loss, KA; Kyphotic angle, VWA; Vertebral wedge angle, UIVA; Upper

Intervertebral angle, LIVA; Lower Intervertebral angle

Table 2. The p-value and standard deviation between A,B two
groups on study

Standard deviation
Agroup B group

p-value

Reduction of VWA 0.047 3.46 6.80
Reduction loss of VWA 0.023 1.95 3.29
Reduction loss of KA 0.038 2.61 5.20

VWA Vertebral wedge angle, KA; Kyphotic angle

o M o i}
g &
__)ill‘
lo,
ofs
ol
re
gl
o
o
=)

Auj
ol
o
—Hz
10
e

N

o e o
©
—
rir
i~
ki
i
e
o
_O|_‘
pach
£
ﬁ
«

Tob

i
=

Mo N SO Ml i o

by jw—hw Moo o
- lo

fu

e

PL

&

i

o,

N

= rlo

r\:l

N

1o

kl

X

)

M ¥ ow

of
o
pass
T'r‘(‘ U)c»)‘

g
o
=
S
o
I
b
i
1t A
2
_O|L

PSS software version 12.0

L Rl rlo 2 i ogo rlo o H

o T Py o 2 o R N 4T fo

[¢)

2l 91*&0 ] 621 (15.0%), Hol A 573 74571 12 (25%)
ook Y7 301 (75.0%), oq 217} 109 (25.0%) ©] 21 2. ™
et AE 2 43941 (19-694) At = A A= Al 185
7F 133 (32.5%) = 717 W kAl Al 28 57} 108 (25.0%),
A 12537} 84 (20.0%), A 1%%7} 2% (5.0%) 5 &£
FH o] -9 7} 334 (82.5%) = th F-ol 2w o] 9

5 Q 2 53] (12.5%) 9} A 4.3 2% (5%)

FRE A3

2 & TSR AT T FA R0l HEA AR
ﬁgﬂ%ﬂ4ﬁ%°ﬂﬂﬂﬂ”%%@%iqr
& AT AAL wA G 93 ol (A+ 11.19°, B+
7.38°)2 B oM (p<0.05), HF FAI A A2 3 b
zho] WA A I (A-AAAZE056°, 3 nkzE 4.34°, B
- A7 3.38°, &bzt 8.75°) Ao A BEHE T B4
3402 f 93k 2 gkrH(p<0.05)(Table 1, 2). 37}2}
o) o2 BAY AT A BE REAN F% 45 41
(UIVA) 2 3§18 F7-4(LIVA)Y =71 (A+; UIVA
2.80°, LIVA 0.44°, B4 UIVA 3.90°, LIVA 2.63°)71 &
FEAL HAF FAA ST B s F0ze] A (A
+; UIVA -1.87°, LIVA -1.63°, B+; UIVA -1.58°, LIVA -
2.13° )7} é}.‘:»]"ioﬂi A, B7F 574]5}7(4 o _4/&4 S) Oj\
1 tH(p>0.05)(Table 1).
FLF oY F 33|(FF 114-8F
9

‘ Ha RS A% 23
o

F

SFFTdE
23 Furztel 24 9 2R A4

N
o

7F 1 A tH(p>0.05).

FolX &S Ald et 3 Al SkA] 2 ol o et v
A A ZFoldE R w2 Azt Fakzhe)
DA P DA A ol EAAC Aol fATh
(p>0.05). 24 FAEE ﬂ%}— HEFZ YAME 14
SAPFoEHN ZHY o]FOR Q3 2l sHA FA4
o] IS o= glloH, & % Lﬁ} S9SEAS Al
e oF M= & A vwste] ZH HHo] W
HAY ZHe| To g A9 A¢E o YA
Fo] FAU A fAH JE RS AT & AT
| &

FAFE ZE9ANE WY T FEd NEE FEY

-162 -



o sl era ARl o AAR TR AT AN
A RR B, AT WLAS B LR E

(A) B) C

Fig. 2. Change of KA & VWA over time (screw fixation including a fractured vertebra)
The patient was 24 years old female. Fracture type was Flexion-Distraction. Spinous process of L2 spine was
bisected. Transpedicular fixation including a fractured vertebra was done. KA and VWA was initial 7°, 16°
and immediate post-operation -22°, 2°, last follow-up -20°, 2°, After implant removal -19°, 2°. Initial reduc-
tion of VWA was 14°. So, reduction loss of KA and VWA (2°, 0°) was minimal. Reduction loss KA and
VWA (3°, 0°) after implant remova was minimal, too. (A) Preoperative lateral radiography (B) immediate
postoperative lateral radiography (C) Follow-up lateral radiography after 15 months (D) Follow-up lateral
radiography after implant removal.

Fig. 3. Change of KA & VWA over time (screw fixation not including a fractured vertebra)
The patient was 54 years old male. Fracture type was Flexion-Distraction. Transpedicular fixation not includ-
ing a fractured vertebra was done. KA and VWA was initial 34°, 27° and immediate post-operation 15°, 7°,
last follow-up 20°, 17°. Initial reduction of VWA was 20° . Reduction loss of KA and VWA (5°, 10°) was
progressed. (A) Preoperative lateral radiography (B) immediate postoperative lateral radiography (C) Follow-
up lateral radiography after 27 months.
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Fig. 4. Change of KA & VWA over time (screw fixation including a fractured vertebra)

The patient was 69 years old male. Fracture type was Flexion-Distraction. Transpedicular fixation including a

fractured vertebra was done. KA and VWA was initia 32°, 26° and immediate post-operation 21°, 20°, last

follow-up 30°, 25°. Initial reduction of VWA was 6°. So, reduction loss of KA and VWA (9°, 5°) was pro-
gressed. (A) Preoperative lateral radiography (B) immediate postoperative lateral radiography (C) Follow-up

lateral radiography after 23 months.
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