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Clinical Efficacy of Implant Removal after Posterior Spinal Arthrodesis with
Pedicle Screw Fixation for the Thoracolumbar Burst Fractures
Kyung-Jin Song, M.D., Kyu-Hyung Kim, M.D., Su-Kyung Lee, M.D., and Jung-Ryul Kim, M.D.

Department of Orthopedic Surgery, College of Medicine, Research Institute of Clinical Medicine,
Chonbuk National University, Jeonju, Korea

Purpose: To evaluate the clinical efficacy of implant removal by analyzing the radiological changes
after posterior spinal stabilization in patients with thoracolumbar burst fractures.

Materials and Methods: Fifty-eight patients, who received surgical treatment after a thora-
columbar burst fracture with at least a two year follow-up, were enrolled in this study. An evaluation
of the clinical results was based on the VAS score to examine degree of pain and discomfort. The
evaluation of the radiological results was performed by measuring the changes in the kyphotic angle
of the fractured vertebral bodies and the severity of the collapse of the anterior vertebral height
taken after the injury, after fusion and after metal removal on the plain lateral radiograph.
Results: The VAS score on pain and discomfort after removing the implants showed a significant
decrease from 6.5 to 3.2 and from 5.6 to 2.8, respectively. Overall, the kyphotic angle after removing
the implants increased by 3.7°, whereas the anterior height of the fractured vertebral body after
removing the implant decreased by 1.5% in correction.

Conclusion: The removal of implants after posterior arthrodesis in thoracolumbar burst fractures
can be performed effectively to relieve the pain and restore flexibility but can result in the
progression of kyphosis. However careful consideration should be made before removing an implant

in cases of severe initial damage.

Key Words: Thoracolumbar burst fractures, Posterior arthrodesis, Metal removal, Kyphotic

deformity

M E
42 Sof WEARL F7h, NEY Ash @ A9
155} S02 Qlste] S 47k ek Qo) A
F2 Be] vgE /B gl FA0)x 53] ol
T AR £4S FA% oo TuIT B B
PG WolAL AAFAl SUHYL 1), A A
W $0]9] BRI} 30 o4 A9 FHZF Aol

15° o]l A5

Q3Z0] 2224
A ol g3t
Mol g

SANR 4 4 @
AL AP YT 595 634-18
Asiehotn ojsbageae 43 ojerny
TEL: 063-250—1137 - FAX: 063-271-6538
E-mail: jrkeem@chonbuk,ac kr

=
=]

B9l ofa) ATELS

808

Address reprint requests to

Jung-Ryul Kim MD,, PhD,

Department of Orthopaedic Surgery, Chonbuk National University Hospital,
634-18, Geumam-dong, Deockjin-gu, Jeonju 561-712, Korea

Tel: +82,63-250-1137, Fax: +82,63-271-6538

E-mail: jrkeem@chonbuk ac kr



£05% BN IFOIM HEZH LIRS 0188 3URES 5 3% Wi
o] A er AL FFHIIA o] AFH ool &
5] WA ¢ glom ofof i) S5 AATE S &
ool =35 & 4= vk Aol thek dh= opA7A] #
3t Aol 11 A} E9F AlgHAQl Aot E3F &
3] Etha5ol ARk Bxke] 9o Qlo] 54 AAw =
SRE Y SO A AV Y 24E Kol Ae
7b iglem, oo ArEe FaFFl WA HEA
A 2t F A5 LS o83 fiks AR+ =

)
g zstgon S0l B § A4 B4 W
H=g 2gstel 34 AZSY YHA S84L Bl
w3 shsiet
Chat o b
1. o4k

1995\ 3¢5

Moo
o
oH.

lo o
=
ox
o
U

i

2
il
2 oo
fo

fi
= m
o

T
=
N
N,

1A

A
2 13011011*1 1+n1:<1 1359

2 lsgaaa u} 0|3 679014 FEAAEE A3
o Aol sheE Bz BAH Af
Al

=

A

S

-

“7

o o2 kI
tlo x& my m> w2

1

X3 A9} BAMY Alg|7h 2hE 2= 9l AL

:é
T
gi

2
luj
=
e
(RO
i)

or fF lo

}l_‘

|

i
ol
o o
__)é

[eJe)
#0}74% LA ol&do| gt AFA
AE Hst= 7ol sk, Ef& LRARE
7] %‘—Aloﬂﬂi QAHEAL] B3y W
AE Yol AT A
£AF Hoid BB A 11 §5 4%, Al 12 F5 151,
A 185217, A2 85 129 183 A 3 85 65|
Atk A T e 9] 7|71 3% olW7t 544 = o
BRo|glon] Y] 4= FHHE &4 502 Qe 1

o2

of gE R84 809

dollAl 25U7kA] A AT, 27| 44A] SHkz
&o] 30° o] A2l o] 204, 30° o]akl F-o] 38¢<f0])
A Aol gAY =T} 55% o4l o] 18
55% o]3tel o] 40903k, WAt 38%, o77t
20019, dAHE A4k 174, 21d 634 Ao,
HHAgS MR A7 £ 4F 109 47, 20t 167,
30t 124, 40141 129, 500§ 109, L8] 60Th7t 47
ojith x7] +& Al AHS A, Bt HSA g
1 Alset 40] 234, QK A, o ZS=A ol g AN
oo HE AlFEt o] 350l 27| =& & &
& AAE7HA Y 71782 H4 104, 2% 10371€0]9l
ou Pt 187/4Lo|qlet. FEAAE T H FA7IZE
2 46714(24-10471€) o] $et,

D)

_é j:.l o N

2. AU

QA A3t e B SR EL LEAR 3
©8 VAS score 018310l SHSYR, 24 224 B
ST HEL T A AL o)g3to] AH, B
AP Y S BHSGOH, co] o
AR AR O A 479 AES FIste] BT

o
WA AT B 24 A, ST, 244
A% A% A 223 mkAe 2AX T &
Ao 2EE AEA TRz Ny A 9 A
olo] $3] HEE ZA5t0] o] ol 44 AT
EoF (% #4149 2 5
714 U e 1 30° o412 %F% oJstel 2,

oZi
_lﬂi
S~
I
nE f”
5 ox
H1
i
N
22
ol
ol
8,
i

S8 hpof B, & sbx‘:} Eﬁ} el @uf?} 4, 3t
A gt 7] S Aleget kS A, BF HSA)
gk 7 oY S AlFE o8 AEste] Mann—
Whitney U—testE ©]-&38to] vl #£A8}3ic}, w4zt
A wet v|gk, AGHe] #A= P earson's correla—
tion testE o]-&3}o] 2 Z,\——E ]/\1 A= o}oﬂr,}
A HFA 9] U2 ok 4
—rﬂH 91 E T} oF9] 5% H 5‘}%’—13‘—Loﬂ ZF—‘OOL A&
< o]g9f 23 A
zqzzﬂ Aol By
O}H A9 Aol S et
=ol= 714

]_,] x%/\l- ;ﬂ =13

_[\l
lo
rUH
rJﬁ
i
-lN'
E
', u



810

Axkstglon] olo] gt 24 e SAE Aold = Wl
4G olat ofafe] o3 A3

o},
Z 1
1. &= A
14 WA AT A, o HEEA gAY ﬂxg—% 3t
749 EZof tfst VAS score= 6,194 3, 3 ks
of thgt VAS score= 5 2014 2,602 7 3}3-1 3t
7N ol 1S & oA Tl et VAS score=

6.7°|14 322 EH Zj*oﬂ i3t VAS score= 5.8014] 2.9
2 Zasigleh, 24 Al Rz wigdo] 30° ofskel A%
550l gk VAS scoret= 6.29014] 3.30.2 %ﬂ% of f
2k VAS scores= 4.0014 2,52 a3, 44 Al —?.i
ukzh #ao] 80° oJAkel AL oM E EZo| giat V
scoret= 6,604 3,28 E#H7 o] 3t VAS score:= 4.8

oA 2,30 & A4k, a4 AAs & s53 EHT
of thgt VAS score®| #Ha= 22t SATHH 2 ofn|7}

AAATH(pP=0,013, p=0.017), & Wt & & 4t
7t Ao e vl ok

2. WAIS 2

) s tg%on mE 07t wstel
o

3t 254 2 A IS 7 Aok & A o] e
T A= Ul wl, S0k weks A, sf AA] o
MY DAL T AeM 3 A 2100, 27 e §
13.5°, g% AlAs AR A 145, a5A4Ae & AT
FAVE 20.1°5 2o gt 7 o] 1AL 3 A9l
Ae a4 A 215, 27] 4 3 11.0°, 94 AAs
A A 149, S5A4Ae & 2F FAY 17.2°8 B

CeSAAe & S| Hokes 545 Alre & 9F
g3, 8F ARA e aA e T oAl 5.6
T oo IS T ol 2.3°9 wHL 247
G vlustle W SAA R {3 AfolE EY

CHp=0.025).

AAAor 249 249 A=
59.3%, 423 83 6% 12|al HE FA|A
2E Hol £54% 25.3% WA=
7l7¥ T 2.9%2 QY S Helon FEAAE Al

T HF FAL TS A& Bl 55 A §
-%Al 71t % L5%9 e Ade BArh 34 HNE
AFR A3, o AFA T Y e o Aok 2
ol S & BHE Wl w, A3 sl
o WMok A, st AFA gAY gL T Bl &
& A 62.2%, 27 & T 80.4%, @ AAE Al
A 73.3%, w5AAE 5 HE FAY 13.2%5 HAL
o A ol uAS & Bl A Al 58.2%
27] #e 5 84.5%, w4 AAe A A 80.3%, %
AAE 5 2F 24 79.1%5 ZAh 2547 3
A Aol Weks 47 1.1%, 1.2%2 S
st gE o SASH R fofgt i}OlE Hoz] ¥k
tHp=0.13)

2) watel | =0l9f #st

1ol 3 ol:491 29 ol

ol AR Y4 HH, ?%74 o] 307 ol A+
o= 44 A Hit 35.2°, A% 15,7, 54 Xﬂﬂ*
% 23.0° 1AL FHF FAJo) 29,379 ~7E Hof 4

A% 19,5 WAL =& F FA717E Fo 7.3"4 L
Y A BeoH 34 AAE $ T FA A
6.3°9] Y S Btk 1y bz wgo] 30°
olalel Aol & A B 17.0°, #8245 9.8, &
& AAE A 11.2° 2230 2F FA0A 13,779 44
S B 543 7.2 WAEYIL & F AL F
of 1.4°9] WA AL ByoH 54 AAE & AT

s
75_% nol 5447

2.2%, 55

Al Oﬂﬂi 84. 2%4 a
A17I7L Ead
=



811

_Zfﬂxfl__ﬂi%ﬁéﬁo_awﬂ1@H%ur:_omﬁo@rwmmﬂulmoﬂ S

U B o— 1§ Ao EoﬂAEEMHEHmﬂﬂ T omo <N oy R o o .ﬁo.mﬁu )

T w of & X - = gjo o Iy <0 o NI WO oD ; «

]lEHTﬁOXFNﬂ&EﬂH&INﬂNfO_Ex ﬁu&ﬂTA EVPZT]&-TOO

K N R R B = = Ar %o g R’ g ol o %O o R o 5

A o s S T ol S R R + |8

K- A e By o X N o)y Mo XO W == go 90 & o 5 o

ﬁ%ﬂﬂ%ﬂ@%ﬁﬁﬁ%%x_szxmoL_Lﬁﬂwa‘@%ﬁwwﬁ o o |”

o N oy o BT e B R TR T E N B o X ARG IR

E R e 2B =W e PR WD H W s 8 E AR R

Shnn L g g b R gERNRER R f Y RARA TR
L o 2o K = o X g ; ' o

kﬁmﬁ@mmw_ﬂurxw%mﬂmﬂ %Wwwmoﬂwmmﬂﬂ%wwﬂ”ﬁﬂ% . o w8

o] m° o ;/A]__,N A, O — ]E]ﬂ_ o X ‘.uao. o 9

N IR R N L R F e 1 N

e za X lprayd 328 mN oo o o @i

Mo B o 5% o B = o ok ML g T D <

R I SV T S R N o g

AR - R e ﬂo%_zvpm%m%%ﬂ%mﬂwﬁ E

e EpEg el Tl a xS pr QT Db X

I s R e e L :

L%JIHoﬂrl}LATcL]_LMHMﬂo}}LAEJME .ATUEH,IﬂLt%;o_U 1 ATKBOE ! ! J ! J ! J w

e T R R A o SN T I 2 8 8 ] 2 2 © °F

sz M Gu O oMy R ng oo WO oK ool B Moot T oK

Z I HOAOAERTM B HNTKS ™ X © B X o oo oo xX < VA

~ _ e —

4oy T m Tk o7 R A4 Ko Ly < oo of -8

cEE e s RrETw 7 g

W%ﬂﬁiwﬁ -y ﬂo_ﬂ.%w“ >

m R T [=1 —~ - Mﬂ_l .

1__/|7W._HTm_aﬂe _ru_Vé‘R_m Mwmbpl_ﬂﬁ EHM . % o

H ok ey <V 5T T 2 ™ o° X N © ¢ . ¢ [®

ﬂmoﬂa.JRWﬁTn_A.ooT L|er ,E._ﬂuoz zﬁoLL_._.ldl},_ z_oﬂ . T4 000

TN pow Lo S o S R EE o7 RS AR

o <+ T 4w ok o B B T o - S FX

o oS N Ao W_ L oy B o) or mo | . LN

o W R ooy X < A LR = A 7o B m._uﬂ __A_.__HZ.H -8 . AR

R 00T S oy = 2 S,
Moo N T . K ey J o7 J

BEafony wgypsl ppisy MY e
T m o M -~ TN ) &

ﬂﬁz%.%%u% MWOD%% %ﬂn%_%_@ Mﬁﬁ * k2T

TosdxTE fg 4z E BT o ¢

<A ST 2 TR E TN 4ot X o] of = o))

Yo S W LH T e KR w2 BB T

#ﬂﬁ%%%m W o N K mowﬁzmm_]_uw. b F

TLpT oS BErSaop Byl Ry )z S

PETTE T S TIXE o R <o N 8 8 & & 2 2

N ®H oo B & RO 4 oy oy o s b

Age

0.163), KA, change of kyphotic angle after metal removal; BMI,

Fig. 2. Correlation between obesity and kyphotic angle

(8
body mass index.

0.032).

KA, change of kyphotic angle after metal removal; age, patient's

age at metal removal,

Age

Fig. 1. Correlation between age and kyphotic angle (p



3l N IS BN HR MR LT T e ook o A H o A A e o TSt W gy o
o NNo gy RP mO O Ao B N BT T W = MRy T By B oo ok TR g gy T W R
o oM sy e X SN B X o mo ¥k oo X o Mo B
s J B TH wHBTR PLEEIMTIER a2 e T T T T
<) ~o ~° N Ly —_— 0 A = A.__u N Y oS ok 1A 0 ..__‘_
: R BWRHETTTRBR o4 H B e g By o B P
R0 oﬂwwﬂ%i noeﬁuuﬂurﬂﬂﬁﬁ HEIZLEadap® pgep®PIw
NGO STBHGT BT T ENTET AT CU G e e nr Bl g @ oy
o By oy X %é.@%ﬂmﬂ%w;igﬂﬁ%% @éx?ﬂﬂo./%@%o%5%?
R0 TR o= 0 q;uo_uiouﬁﬂoaonj.m_%_]_mu_é,%_7_6_.n_rmgn1r.ﬂ.u|%_ﬂ_ﬁa o X O gU 4 g ok
« Eﬂﬁxﬂﬁﬂo_aWMHéWAWMMo__ovua#@c]ﬂ%limMo:T%wowmﬂpummﬂ;umm
MQQ%M%%%WWw%%WO%%@2%%%@%Wz@4%1%@%%$ﬂyw
™ rin _1r‘_L._|:A " OEO . Hpo o o“_o.n_Al o O ° q].l;o_i_‘ww_.i S JHLU]
Eo]%ulo_a__owoulMiﬁAAm]e e g P g JoF ® o ogo#i.lo,)m oF B x4
NS o T < ol _wfovu%Wo4ﬁw1L =9 N %o 1 f 5 Lu%zﬁi,muzl_z_,ﬂou;u
T L EBET e o5 T2 me g D E Ao
— = o B Aoy 2o = oa mh o~ el oL~ o o X° 5= of . JJ
RS SR LI -} F s R EEE R SRR
de i) o T B oor MR B ool s ok Xk SRR 9y s s S S
Bl o R T H s B g s o o BT (W oo W B g R Koo K
PR R g WP ST PGS I e T e T oo
= N ol RO o e T o#e._o_w_-lﬂdnnd'xﬁlu‘%o_q Tor ogid\ﬁu;oﬂlﬂAuTuL
_ZTE&rﬂﬂJ#Wﬂﬂo_amnafﬁﬂﬂﬂwmmwmawn T WMWK S PNy T T T
R g L e p NER s RN By X g Hy g FE VLol NET 5 T ow g
orpoﬁ%ﬂiHD%A R N gpdoqr TN gy W T W oy o 1l B, o] o H
ﬁou,ﬂﬂauuo#ﬂn XS T Ko KBTI R B o W a ot o of of & 3 W
FRTR o PA PG TR Y e o ok Ry N KB R E RN R AT e
_zTﬂvM,&r_. %ﬂuﬂ@lﬂtlmﬂﬂﬂﬂoﬁroTWﬁcmw},@o,E._MMEN%Lmﬂﬂo%gduiﬂw_%\/gw_ﬁ_n
XS Brr g gm g R Ryt nhwy s Rl o
T R i N P i AU TR B ol s Sl Y - I
lemﬁMm% E%%%ﬁeﬂ:iMﬁﬁzo;u%ﬂlﬁnmﬂﬁMHo_a_x_.mﬁA_zTAtﬁma%l_%w_hé
N BRI odmBoe FO AN ET IR EREL g LT o e SRR
PET . EN RN TwhisaresraRpl PaT e T NE R ELT
7w S S-S B B i Rl i
ol Loy of X° % o = - = = o 2y N N oo ™ oy B B (R -
o < © o ooR ™ S B o oF =l ol Jl . o BT wo ®T - B X ™ o =no
X o ok = T M o= 9 o 2oy o my U Q1 RO R X = 4y Mo © X
- T B B o W < et = QL ] ——_— . = 4 2= ™ rE .
obE ERIoTeLiterkliziradfRTspTeloiRlns
mﬂ,mo#% .ﬁﬂw‘%wﬁﬂ._%%ﬂ%qﬂﬂ%%_}aozw_]wﬁ ﬁo__Wm__zT%gﬂWrmwﬁﬂ%m%t
gozea B w e AR PE Bl Pa v s N ey o
T N T FAT R FTTIAL o [N L oo g X8 M BN gy 2
ETRRE A= M-l ol NP T Y TR ST Eama M ST T e N W T e~
H._ﬂﬂ‘_ﬁoﬂlxrom_u_Moﬁl,_Mlé.OTﬁoﬂLﬁo&rﬁ_wTﬂowmm_n__oTﬂﬂo_ao#eqﬂrlﬂ_ﬁo#ﬂLzumx_hnATﬂ_]q_ﬂﬁ%%MlW
o_e_wwﬂ%ﬁﬁﬂsﬁﬁ%ﬁoﬂE.M,ﬂsﬂﬂg%ﬂﬁ%&ﬂgﬁﬂmu7n%§mo%ﬂmo
R T ol S o o < B Tl L -l I SR VI g
N R Moo ok g ol Ty WO WT o X g T N A MEgr o BB MAEE N O N o A
a2 BRI 2T TET AR G RN T e ®Tm e YR gy XA ooy NN a5z gr
o @iﬂ@%mmﬂo&_zOMuooTﬂMM;u%qoﬂmuL,o%%@@5%%ﬂ%%%ﬁmﬂ@ﬂ
© H o H N 0 X N Ao T o N e A ok e fon ko T OMH KR T R o X Mo o W T WU NS AN

ol=

o] 7t =

) Irlal=x
=2-10 0

o} 4l

oF
O

9

g
=

0l

g

A

2 AzbEr), nehd 44 Fekz ugo) a0° of



o BHOIM M5 LARS 0183 YRS &

oy

M5 Ao] glome FEAAL 4l
o A7, TG 342 A7
A 7 A 27)0] gHed R <ls) Tt Wgo
=
=

B S 92 Aole, gt 34 A7

ot ol
o
L
o
e
w

tr I
BN
~
>, Y
o o
o @ o

o oo ©

HU rlm o2 pol st

rlok
D)
=
>
ol
b
=
o
N
S
<2
rr
rd
4o
ﬁ
r
Ho
1o
ox
do
ok

b ol ejo] aulol 9 AME &

HH
ret
il
Jo
ot
O
U
~
O
o i
>
s
o nék;\ >
B f% 1ok

=,
e
c
o
=
N
o
%
S
;
>.
oi‘l 5
-z,

I
(O omx ol o 2 2 ol wE

=2
N
i
¢
o o oot
2
28]

=
rE
ofl
a
S
b
a2 q
O]
olN
11}{e3
Ho
i)
ot
N
I
oX,
o,

7 To

B

~

2 =
I =SR]

o I o
-“oﬁél{u

do X ooz o %

2 o N o

o ¢
N

o
iy
i
RTINS

£ A=

AN 284 813

10.

11.

12.

13.

&HDEH

. Ahn JS, Lee JK, Hwang DS, Kim YM, Kim W], Byun
KH: The change of kyphotic angle and anterior vertebral height
after posterior or posterolateral fusion with transpedicular
screws for thoracolumbar bursting fractures. | Korean Fracture
Soc, 12: 379-387, 1999.

. Deckey JE, Court C, Bradford DS: Loss of sagittal plane
correction after removal of spinal implants. Spine, 25:
2453-2460, 2000.

. Denis F: Spinal instability as defined by three-column spine
concept in acute spinal trauma. Clin Orthop Relat Res, 189:
65-76, 1984.

. Denis F: The three column spine and its significance in the
classification of acute thoracolumbar spinal injuries. Spine, 8:
817-831, 1983.

. Dickson JH, Harrington PR, Erwin WD: Results of
reduction and stabilization of the severely fractured thoracic
and lumbar spine. | Bone Joint Surg Am, 60: 799-805, 1978.

. Esses SI, Botsford DJ, Kostuik JP: Evaluation of surgical
treatment for burst fractures. Spine, 15: 667-673, 1990.

. Hume M, Capen DA, Nelson RW, Nagelberg S, Thomas
JC Jr: Outcome after Wiltse pedicle screw removal. | Spinal
Disord, 9: 121-124, 1996.

. Kaye JJ, Nance EP Jr: Thoracic and lumbar spine trauma.
Radiol Clin North Am, 28: 361-377, 1990.

. Kim NH, Kim DW: The care of patients with paralysis caused

by thoracic, thoraco-lumbar, lumbar spine injuries. | Korean

Orthop Assoc, 24: 1678-1685, 1989.

Kim SK, Byun YS, Lee SW: Surgical treatment of

thoracolumbar fractures with transpedicular screws. | Korean

Orthop Assoc, 28: 607-615, 1993.

Malcolm BW, Bradford DS, Winter RB, Chou SN:

Post-traumatic kyphosis. A review of forty-eight surgically

treated patients. | Bone Joint Surg Am, 63: 891-899, 1981.

Myllynen P, Bostman O, Riska E: Recurrence of deformity

after removal of Harrington’s fixation of spine fracture.

Seventy-six cases followed for 2 years. Acta Orthop Scand, 59:

497-502, 1988.

Panjabi MM, Oxland TR, Kifune M, Arand M, Wen L,

Chen A: Validity of the three-column theory of thoracolumbar



814

fractures. Spine, 20: 1122-1127, 1995.
14. Weinstein JN, Collalto P, Lehmann TR: Thoracolumbar

“burst” fractures treated conservatively: a long-term follow-up.

Spine, 13: 33-38, 1988.

S 3y 144 A0S FRFY 9324 22 B 35 AAE T P4 vk o
74 AR 842 FAAnIA Stk

A} U : Foy B2 AR 544 AR T 35 AASE AT Ak 2d o) FAE 589
oz st A Wrhs S2ot Bl AEE VAS score ol§sto] 2oLk, B Ak
B S Al B8 A2Ael T usle Ddels) BAgRE Sl ofF Gel 44
A, 5% AT % 35 AAE T AF FAA k2 s

A3k 34 A% 5 5231 BUG 0B VAS scorels 247t B 63904 3202, 5694 282 S5l
wastolnh, AR FRAL 34 AAL Y F AT FA 4 37°9 12 nglen, 244 Al
dole 36 A F 24 K 1908 0dd dag wa

FE §any 42 TN 237 PIES o188 PITE T 78 AAGe Fxe FHud 5
o AT B2E AT H4E AR 5 9 wABVE £ Aoz A, sAn 2] 4
A HE A9 A3k BEAA A5 1ot BaT Ao Arte,

MOITIOf: §o5% WEH B4, ¥4 1A%, #5 AAL, TH U




