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Efficiency of Implant Removal for Treatment of the

Thoraco-lumbar Unstable Fractures
- Multi Segments Fixation - Single Segment Fusion -

Heui-Jeon Park, M.D., Young-Jun Shim, M.D., Wan-Ki Kim, M.D., Tae-Yeon Cho, M.D., Sung-Min Kwon, M.D.
Department of Orthopedic Surgery Yonsei University, Wonju College of Medicine, Wonju, Korea.

Study Design: A retrospective study.

Objectives: To evaluate the safety and usefulness of implant removal based on fusion by radiological change analyses and non-fused
segment motion angle after open reduction, multi-segment fixation, and single segment fusion.

Summary of Literature Review: There have been reports that discuss possible fracture of fixator, loss of reduction, or failure of fixation
in certain cases of single segment fixation consistent with thoracolumbar fracture.

Materials and Methods: \We analyzed 83 patients who had undergone treatment by fixation of the top 2 segments and the bottom
segment. The posterolateral fusions were performed for the top segment for thoracolumbar fractures. The mean follow-up was 21.3
months. Wedge and local kyphotic angles, anterior, and posterior heights of the vertebral body were measured on plain radiograph. The
range of motion of each segment was recorded by flexion-extension lateral radiographs at 6 month after the removal of implants.
Results: Radiologic assessments performed on 83 patients demonstrated preoperative mean wedge angle, kyphotic angle, mean anterior
body height of 20.1°, 18.5° and 62.0%, respectively, and, postoperatively, these were corrected by 9.0°, 9.3° and 24.6%, respectively. In
the 44 cases that had the implants removed, the correction losses were 0.4°(P=0.258) and 3.7°(P=0.000), 0.5 %( P=0.756), and at the last
follow-up, compared to measurements prior to the removal. There was no statistical significance in wedge angle or anterior body height.
The range of motion measured on the non-fused segment was 3.9°0n average at 6-months after the hardware removal.

Conclusions: The multi-segments fixation and single-segment fusion for the thoracolumbar fracture can preserve correction and the
motion of non-fusion segment. Although the implant removal after union can sustain motion, further studies regarding degenerative

change of the non-fused segment are necessary.

Key Words: Thoracolumbar spine, Fracture, Pedicular screw, Implant removal

1T s N o T
]
_\N_[
o
oM,
; £
>
5
o,
oo
&
o,
ek
2,
o o ©

© Copyright 2011 Korean Society of Spine Surgery

Received: April 14, 2010

Revised: August 15, 2011

Accepted: August 30, 2011

Published Online: September 30, 2011

Corresponding author: Heui-Jeon Park, M.D.

Department of Orthopaedic Surgery, Wonju College of Medicine, Yonsei
University, 162 llsan-dong, Wonju, Kangwon-do, Korea

TEL: 82-33-741-1352, FAX: 82-33-746-7326

E-mail: par73@yonsei.ac.kr

“This is an Open Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.”

www.krspine.org 103



Heui-Jeon Park et al

Volume 18 ¢ Number 3 ¢ September 2011

14 o] AR5l dhel Bask glom ) 35 A ot
2 $80] wAo] HFe] e Shrshy] vt
_]

N
N
N

- X

& A ol f-g ek sht ol Qlgh SEEA)
20 737 So] 241 D 4 QI ool ARFEL A9 28
CICEEEE

—t‘—‘* 010[* ofl lil 4
o

0

v

ol
Ll

filo
>
)
ok
H
i
o
i
-{Oll
IN
r
.
N
=
)
it
>
=

ol 72t
X

ML Al o md HU B L
o

Jdo
w
iy 2
)
i)
o
o
o,
=2
fu)
o,
2
2
T
=l
D)
<
i)

i)

-
=
2z

fo o

Lo 2000 4¥5E] 2008 5Y7HA] Eof| A 4=
Q3R] BobgAd T g 5 A5
154 AAE T ] FaFE 542
stgom, O £4do] ke
EAfo] FHrE A, @A
502 5k, 19 o4 F4] 715 5F
28E)Z tAto & st giAb ek
(71.1%), FHId) mko] = 4%
FHHE A9 28%(33.7%) o]3)eH,
AAEA BT} S Sk 179
018 WEALT 429(50.1%), S2HAkL
30001(36.1%) 2 , Denis 32 BR4F a2 139
(15.6%), &4 24 3690(43.4%), QHAw] £4F 33¢](39.8%),
TA-2F 19(1.2%) ©130tk. 4 § $+E7H1E B 1020~
116)01oH, vigEAt 5 e 7)o £4402 &0l A7)
= 9|2 A|eJehd Bt 5U(0-14Y)o) 542 A1 5Frt. 83
of Z el FA7F 2] EAY F4717] AAE AR 39S
ALl 44l A 24 W77 18E o5 Bt 125704
(12-49.371D)oll F£717] AAS A9 a1t FE5A14 §
Al Z717F2 3 21.370€(18.5-92.478 &) ] 3t

worg o
- re
e
o
Mt

[
i
e
ro
010[1

<
02“.,-1

T
>,
4
N
B

&
J

Xy
fr
2
o

o)

roA
r[( HJJNJ

o,
:{o
it ©

I
o
i_l“
[*]
off
e
ox. ol
L do o n

O:

w1
lo
Y

O

N

;zrﬁ

i o

o W

o 2o
2

o,

oy

ox 2L o 39 Lo
-
T,
o0
@D
£

O

I~
»
~ S
S
SN—

o g N
N oF P

r

2
ol
%
o

4
oL
1
ol
ro,
=4
—E—l‘
ng

¢

(20.5%)°131

o

52
lo
q

A

lo &
£
®

iy

HpEH
Y Hr oo oJaf A4l niH F HelejoA ) &

ol-gsto] =4 FA A9 2243} 519 124 tisted
237 AFE(Diapason™ , Stryker, Australia Pty Ltd.)& ©]-8
o WA FE 9 YA A3 Shelon, SR 124
tisto] Ayt &30 mjdES A Aot @R rdst 2714
(Grafton® DBM putty, Osteotech, Eatontown, NJ, U.S.A)& ©]
&oto] 9 4 T ol {3 AlHotoit) & & FaF HEU)
(TLSO brace)E B+ 37HL(2.5-478L)7t 2-8-5F30 T

2.
2~

ro my

R
=3
21

o 4

o, M

104 www.krspine.org

3. WARMSH HI}
WAPSHA rhe oY &, e 5, 5717 AlA A E A
Alof A F R S AR ARS Zgste] =d 54
F(vertebral wedge angel), =4~ F7H2}H(kyphotic angele),
Zd} 9l &ek 224 o] (anterior and posterior body height) S 2t
7} Z7dsto] vl stalon, 54717 AlA F e7idel ZF
SH A ARE Sl 7171 a2 A1k

10 o
w2
o

N

)
A ol

ﬁd
T J

2
i,
—Q{'
To
>~
I f{E
o\
r |
. o i)
O>~ ol
&
ﬂIIO O}‘N
o rH
rr o,
[
H wﬂl
rr
N
N

o,
ol
-
ol ¥R ol

S
—OE

N
Y
1o

2

ol

i)
Hr
0,
1o
Moo

-[oll
off
s
S
fu
N
-~
o,
ol
)
O
A
=
N i,

10 ox

= H
S8 B EA SHltk AeH Bk 244

Fig.1. Radiography showing linear and angular measurement. :

Wedge angle( .~ CD°), Local kyphotic angle( £ AE®), Sagittal index( £ BD®: if T11, £
BD-5 and if L2, ~ BD+10), Anterior body height(200 x b/(a+c) %), Posterior body
height(200 X e/(d+f) %)
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Table 1. The radiologic change of linear and angular measurement

Measurement Delta(A) P-value
Wed le(° Pre- 201466
edge ange ) e * 90468 0.000
Post-op 11.145.1
+1.1430 0.001
(Total case) 122456
Pre-removal
(Removal case) 11.9458
+04+24 0.258
Last follow-up 124458
Local kyphotic angle (° Pre- 185+102
ocal kyphotic angle (°) re-op 93479 0,000
Post op 93479
+1.8+4.1 0.000
(Total case) 11,7488
Pre-removal
(Removal case) 125105
+3.7+48 0.000
Last follow-up 16.1£11.6
Anterior body height (%) Pre-op 620£179
+246+175 0.000
Postop 86.6+12.1
-16497 0.131
(Total case) 85.0+135
Pre-removal
(Removal case) 84.0+116
05£113 0.756
Last follow-up 835£152
Posteror body height (% Pre- 92.7+10.7
osteror body height (%) re-op + e 0000
Post op 96.5+10.6
06+33 0138
(Total case) 96.0+105
Pre-removal
(Removal case) 96.4+7.4
0.1+46 0875
Last follow-up 96.3:6.8
T E 1Y) £J$t Cronbach®] &ut Al4= 0.9092 =2 A4S 2. oA F0HZIo| |
Ho (Fig. D). % 83cflol A 24 H9jo] FHtzke & 7 B 185+10.2°,
BEA5}2] B2 PSS Ver, 12.0 L& 13- o] gste] 24 3 $93+7.9°, 717147 A 11.7+88° & Ho] £&2
Ao} AAg7h, AT ZA] ol WEh AMRS, T4 Fuizke] 9347970 WAL AP (p=0.000), 717] A7 7
Woke T-A4o= Bkt B 18+4.1°9 A2 fofg wy 240] Mu}
(p=0.000). 2571715 AASH 4490l 4 o] Eatzhe & A 3
Z 1} T+ 185%10.8°, HFE FAA 16.1+11.6°2 A7 &
O3t Aol & Ko ] eietth(p=0.052). 717] A7 A Bt 12.5+
1. ZA =5 MAZIO| o3} 105°2 7]7] A7 & B 3.7+48° 2 WA 424S Hyom,
ZF 83904 &4 FA|9] A & A HF 20.1+6.6°, ol FA5H 0 72§55 tHp=0.000)(Table 1) (Fig. 3).
& 5 11.1+51°, 7171417 A 122456° 5 2o, &= Bt

9.0+6,8° 2] 447 wAE A2 (p=0.000), 717] AA A7t
2 Bt 1.1+3.0° 9] BATHLCR Folgt g Aol qldrt
(p=0.001). F&717]15 AAT 4490 4e] g2 & H 4
 199£7.0°, 2F FAOIA 124+£58° = FATH 0 & {9
StA| AAzEel WS IS 4 %™ (p=0.000), 7171 AA
‘R AA

A B AT 119458 W 0.442.4°
o WA 44 B} ol BAGHOR FofstA] skt

(p=0.258)(Table 1)(Fig. 3).

3. 2F I M =0[2| H

T 834 = FA O A Eol= & d Wt 62.0+
17.9%, & % 86.6+£12.1%, 7171417 2 85.0+13.5%5 Hof 3
Tt 24.6+17.5%2] A FA4| =019 352 H 32 H (p=0.000),
7171 AIA 272 Bt 1.6+9.7%2] W7 A% % HAouol=
AR oot AdE ofHUHH(p=0.131). &7171&
AR d4oflof M of T FA 9] AR Fol= % 7 Bt 59.5+
19.5%, H%F A4 83.5+152%=% SASHE o2 Foljt 2}

oﬁ',:,l.oﬂ
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o2 HAthp=0.000). 717] A7 A B 84.0+11.6%= 7]7]
AA T B 0.5111.3%2] 17 A4S B0 o= FAS
o7 golgt 442 ol] Ik (p=0.756)(Table 1)(Fig. 4).

T 830l 9] = FA9] S Fol= & A B 927+
10.7%, % 5 96.5+10.6%, 717147 7 96.0+£10.5%5 Kol 3
Tt 3.8£7.0%9] 9 FA| =ol9] 3E-E B30 (p=0.000),
7171 A7 A7 B 0.6+33%2] 1A 24 HYP o} o=
SATH o2 FoIgt 472 o lth(p=0.138). B47171E
AATE 440X e] 24 FA19] 7 Eol= & & HaF 91.9+
9.1%, &% FAo)A 96.3+68%% SASHA 02 §oJ5t Zjo]
£ B3 (p=0.001). 7171 A|A A Ht 96.4+7.4%= 717] A A
T Bt 0.1+£46%°] W7 ~HE B oL o= FAA R
Frolgt 448 ob 2lrk(p=0.756)(Table 1)(Fig. 4).

[mny

4. 2% 717| MA & QLD HIQEERH

177171 AA F 670E o’ FAI7F 7He5E St 444
oA FRFH FF-AH SH YAIARLE Fdste] 47T
HGgF BA o] SEH o= ok 39° (0.5°-1257: Al 10-11%F
228, A 11-128544°, A 12854185 29°, A 1-28
F33°, A1 2-3856.1°)9] 45 KA, SEAEe B
0.4° (0.0°-1.0")9] *57F= H 3ith(Fig. 2) (Table 2).

k-

F8F ol Fo= Ao 2F0] vl A2
Foh=Al £50] B2 857 Afo]9] o3 Fo= 25 HAlE
7} B 7910l ¥isf gol -85, sfretA o Hp7to] of
S7ko] B F-4fell Hlste] W.ow, uhu] Aol 7]A] H= 2ol
of. ojet Z2 5402 Qlste] T o] MRSkl 4174 ol5

SRR~ (e

Table 2. Range of mation of each segment

T10-11 2870565

T11-12 4.4°(1.0-125)

T12-L1 29705-80)
Unfused segment

L1-2 3311.0-11.0)

2-3 6.1°(2.0-125)

Average 39°05-125)
Fused segment Average 0470.0-10)
o vln oFagt Ao defA ek §asy 24l A=
el QlolA A W2 0 sffeta FES ol Al
73] SRt AT A AR Bl 9 A e A
= @& 4 ol 271 B E A Foll A eHol e &
W3S EY 5 9lon, 27| g 5ol B2 £ gk
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Holgh gk 4 Atk 294 a7 249 Ame AF 20
of | et A5 AR 1A717]1E ol-8ste] E71A % T
= 75ste] ghou, oAl s AAske Wil o
A oFA] t=gke] dide] ®|a lek Defino 577} Junge &
Ve FT-NA B o] AR AuE Aol A A 14
°o g 4FA A8 A Bt ut glont, Alanay 578
27 BHOIH B 14 Aste] 40-50%014 10° o4
o) Fuizk wq Aol 717 w52 B FHAL, Lee 5
2 FRFE TEA AY AL glo] S T fekEol
A SUE7F e e A o] YTt Erhal T shelom,
McLain -2 CD(Cortrel-Dubousset) 137]715 o835+ ¢

i a Y G

Fig-2. A 41-year old male with flexion-distraction injury on 2. (A) Preoperative lateral roentgenogram shows fracture of L1 spinous process (B) Lateral radiograph, immediately

after surgery, shows anatomical reduction. (C,D,E) Lateral roentgenogram of neutral/flexion/extension views that show range of mation of no fusion segment
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The radiologic change

25
20
15
e |
? 10 =
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Pre-op Post-op Pre-removal Last F/U
—*—Wedge angle Total Case(83) 201 111 122
—#=Wedge angle Removal Case(44) 119 124
~%~Local Kyphotic angle Total Case(83) 185 93 117
%~ Local Kyphotic angle Removal Case(44) 125 16.1
Fig.3. The radiologic change of angular measurement
The radiologic change
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o
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-
o
40
20
0
Pre-op Post-op Pre-removal Last F/U
—*—ABH Total Case(83) 62 86.6 85
—®= ABH Removal Case(44) 84 835
—4—PpBH Total Case(83) 927 96.5 96
—#—pBH Removal Case{44) 964 96.3

Fig.4. The radiologic change of linear measurement
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