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Hardware Breakage In Spine Surgery
A Retrospective Clinical Study.
ABSTRACT

This was a retrospective review of a consecutive series of patients with spinal disease in year
2000, who underwent posterior fusion and instrumentation with Harrington distraction and Cotrel-
Dobousset system to evaluate causes of hardware failure. Many cases of clinical failure has been
observed in spinal instrumentation used in spinal disorder like spondylolisthesis, fractures , deformities ,

Thirty six cases that were operated because of spinal disorders like spondylolisthesis, fractures ,
deformities , ... , were included in this study . Seventeen of this cases had breakage of device. Factors like
age at surgery , type of instrumentation , angles before and after surgery and ... ,were compared in two
groups of patients.

The most common instrument breakage was pedicle screw breakage .Pseudoarthrosis was the
main factor that was presented in failure group(p value<0.001). Other important causes were , age of
patient at surgery (p value=0.04), pedicle screw placement off center in the sagittal or coronal plane of the
pedicle(p value=0.04 ).

Instrumentation loads increased significantly as a direct result of variations in surgical techmque
that produce pseudoarthrosis , pedicle screw placement off center in the sagittal plane of the pedicle, or

using less than 6 mm diameter screw . This factor can be prevented with meticulous surgical techmque_'_

and using proper devices. _
Key words: Instrumentation, Biomechanics, Psendoarthrosis, Hardware failure

SREA A L el I s il ety S Oy
; - ¥
el g3 Jia J-"I - ) 7L R SO (L W S L | Wit S B
== g - B -+ 5 g <
.J._Lu \.m—_u_,- I_,- L;\....M_';:...,- i \_'_I_;.E_.E ,_,:_’.;:.,..,_ ;;;J.S ,'_,__p'.j g gockala J.;Lu-_;\
,.-L'.-I'J-. L Ol ey 5 a5 jlas sdase ATV UL s ; I-?_f—<._'_<_:‘ _r“!‘““ Salpak D sl e f’_lﬁ'.l ar Yo O e
5 2 5 Fa iz S i . v -~ 2 . - F '
st S G SlE Oae gl s Jo s o 5 8 13 eslinad 54 oy it ol f’_,f'
u’-‘J-I.z“J-' Lﬂ'-.a.i- a1 _;JMJ-L:I .l_n‘,'l 2 g :_'_\_II_P_J'J'-- e _I..'..._..:J__ult___,'..p':-,__.;' L L:..._-L,.p_: ‘_F.__l Gulnds 3 ul\.,_._,‘\.uti _".l_;_ﬁ 3 :_f_l';-b °j'-“:' .J-.:Jli.:-a Jv_u:.;c:
. ’ ; dge Sl L g il i ST F
b Tala sk Fe o Glaeslend L Al bga g 2 Sl Gl 3y G 25 g, welin g U5 s e
. - - i Ry > e ' r 178 apr -7 5 = =
sype ol 8 3oL ey CD) w6 b wa g S LA P R P ¥ O ) B A P P e
3 . ' i 1 E PRI ? S | P | - | | .
—"‘_."__'-!..,._,- YEITD -\.":IJ'LA-_-F J'-'-I L e e ;..'\.,.\_E_’,_% M ey LFQ'"_"_\"'" Je= ey -t A5 ) sl L anillza LRt

Jla} I e e -'I"'_,- 3 l_,,/_,.i_,___ et P J)_:g Y O 1 e ..;:JJE:;_L_;.'H& 3 Ch s ) pr| ._,J|JA! LJ}JS uu o s


https://journals.tums.ac.ir/tumj/article-1-5623-fa.html

[ Downloaded from journals.tums.ac.ir on 2025-03-03 ]

VAL (V) _,’_{_i_;_ a5 s s

A

S e . S5

v e B e azhy 5w = e Ol 3l a0l
bos bme Wb les fsee g p aps adgle el
ot _.- ':J-wﬂ_;..‘: kA l.;,';__':: ¥ B WS Tl 03 g j_gJJ_;--l_;jJLMM_!
_,-E 4 fl_,"-':- LJ.o_i- A\ g% a5 {Ju-...:-‘r)_': '."a}@ 1 T Ny
PO, I PP (LI PS8 S TSRS Y. [

Rt ErTs e \ i \ x e ) i
\_#_HMS-_J_;__..F_;-IJ}M s M _;I _;-I..,-u...,_..! '\ PR TR _‘J__fl..u-.__-l

= hu—’}J Y L';_.‘il'} _:,.._..:'I._-I g% .(rjﬁwl- P

L=

Ye a6 s
LJ.o_E- _:ll- e &...&_;LE- _;L-‘:_—} _;L-o-.'_\_! Yoy ool 'G.*_}j ;F'_;_}L-...ﬁ (sl ﬂ].
Y g e RS LR ladianb S5 ey gs
v Zielke rod CATERE TP S 055 e 5 VO )3 4
3,00 VY 5 Zaesahs atsee o Luquerodsl; 5 s, .
OWR FE-FYVR - U g "ﬁfircw;.m_},;i{jghad;c)g.
Flat back oty he ) 5jee P s Sy jpaS 555
S e oade L osgee s g e il WL 0
ley S0 Jda 2ol cul s Cesl ez o Sl Jl o g
[ .__.Jla.-"-ﬁ.'ll i ;': e 3 ';I'I-."W:' 3t e Bt «_.-{:JL{N_}:.’
TV s ol eladlc (deas TAWY) 550 T4 52 Ol
Paope €0 e s b2 5 ol Jalge g (a2 TRIFYD 550
Jap o 6l e 8 s o s (0 aeps VYAD
eSS DSy Jelge s mh s g sl s o lue
FERN (i [SSUR R PO Y IPF RT 0L 17t ERT R Co R P R
el 48 e 2SS DB e A 5 S ey
Ratchet — shaft =i, L < Jlasl fowe j3 5550 ¥
Rod shaft do <0 il s 330 Sy 4 < junction
o A - LA el TR
L!..AI_I'-r ;1@_-7'__3 a.:\.ij_)_._gll_'.'.n A_L_-_'L.,,.',-v _")_3.4 \_I.-":I 33 Lé...; J.if | ;2__._;_:
Fatigue d__‘ilua'— PN <1 ST [ B P e O e e
Al San S Jleasl J3ls jhalS g ool any ¢ failure
P o P - SRt LI T VI PR [ S S iy v e
335 S5 S b g S de By Gy Sl e
oake b b b gl e s S eslanid (g 2l S el
B e B i R Sl B E8T B
A8 558 pa8 al. Bo 55 Sl
_;I—"':.’? ey |__| jl_;l_'_w PRl [ L axilla e ‘;ﬁi g

;;l'_q:i:'—:__;Lk- 3 Ch -.,._.,4 i |_"-‘"| ._',nl_r,i.é ._','.}_;i N1 LAY P _"_’,_L‘\r:m:\ﬂ.l-

3 nl‘-IJ _;.!-‘_j el r _"_;._3.4 -._|_:| PE a.:_al..z:\-nlu _r'..l—"’ El -!._I)g_rr_'l_i :_?, N

i % B 3 - o i
¥ritF Alﬂ.uu_:.;: L l_;_’...n__!_,_'_‘-,l .;IS:_;L.:_;: Ay el e Ak s N_.,_}uw-&w
T P T TR oo £ - ; a oo W
l._ll_f..,.u - ._,_,w.s 23 ik A gl 14 |._| e ‘_F..._-| RS Y

LU AV R T Mo I R Wt 1 e R 6 D) P
e e it RR ! L et
—T.':J.-..:BJ.} ‘rr’:'.;-...ﬂl 22 4 &.:-J.,--\.I_J\.: ('::.:.: Lw.-..i.;- % I{A}Jj I-"L»_l; I
_‘:_;-IZ ‘\.:a.:.,..-u_; L__,‘_,‘i;m_f\-.; FEETR éj}x ;_..:..L _:l_,‘-_:-l'_ﬂi_,‘-z_,.‘*-"-"";'. _‘:l.::?—_fl
L ) GOS8 e p value<(.001)
a ol pie DU sl s (il — a3 3 S 0l s JSoy
'\I r .

A = iy : -
e (S0 Foa 0 S0 gl g5

S5 ¥ S5 a5 L d
e tem -0 p value=0.04 ) Col oy SeSS slel
Aoy (S8 Mozl W2l 2l e oo f'—‘iﬁ S
Ap value=0.04) ) ==
JJJJ&%@JMPJ@i:;i@m;#
VRSP E S S VIR -1 [ LY. SISy 0L ISPRR) PRCION
5 OhD o aile Olgne o ] oy g g p a5 e ST

B B B T o PE St S
e Selay

(Fixation devices) 025 <l g (godazs s

] TR WL S I il an Sz Ol v ool A3 e
S g glpoley gl 4 e Glley o S8 S
3 e Pl LgSalsl
'I;I_,-“ E LFtHJb :-_P_L#-L'p ..J_..:-I..,_..,_..A _‘..:..,_.JL;‘ E .J....:-_J L__III..?—_;\.J iy _‘p,.‘_{_m_ -

‘_F;.:.;_".' TEE MI\_.I_F.J_' = L;Ji_L§Jl5' :lJL?'L.F ;J._ul_..,-.-_j ‘:_,."'fl WL LJ._.g.f..J

ol eslind 5400

5 ks ol d S g &8 Sl ga gl G s s
a3 _'L'_;.I_:;.-ﬂ _"'_._ll 4R b el 33 ._‘:_;.I..Iﬁi_.ﬂ z..,_.__L; ILi-FI- LF.:.J-U z...Ti

. & - L .
et | -‘;.!_;.‘5 _;.I_;.,! e Bt 'I;J‘_,-"‘ \_,.--_;_t'_ﬁ o s "':'l;_,-b W J‘le

ol el bosles WA g SR Dl
a3 £ 25,40 o Harrington type distractor 51 205
sk amEls \,i_,ua JL*‘:_. (o VO L TF ol
poeddaby Olles e 1 L O pS gl Sl
w ki s sag a8 gl 2in s Sl gl a8 g2l e
2 sl | G S 58 B an e s ale U5 5 4
sl gl sl sfeasi v anl s ais
\ﬁ_;f_l_: anfilea a0Vl LL5) el ‘__r'-'—l-}ﬂ o Jy il

N " | A
=R RNy PR PP


https://journals.tums.ac.ir/tumj/article-1-5623-fa.html

[ Downloaded from journals.tums.ac.ir on 2025-03-03 ]

WA R Rl el
b

P 1 B I L ) PRI, - | R

3% 3 Cdeaye VWA 3 ade S 3 550 ¥ 3

(s, T
W 5o ezl salind OF 51 (desys YWOD, e e
CD e K 51 Jley S s 5 e 33 5 (o e 478 lay
(s TAFD 2550 F on Jafoiy e b il el aaliz
ETTR R - I G S S AT 0 S 7 PR R =4
ol
il O 2 ol i s e D58 s b
22 Tl wrp o de s VRO JUe OO L s oae e TAAY
A ol las Cod S8 O mayads LG S 52
Jobd adsl el be (glam b sl ool b o il
TV s ams AP gilan pa 4 g U 5uaS L S0
gl d Oler 3 LS5 4 Jlde sl 3l S i wn g ae s
ale I ol azd Bk 3 tj.'._.ﬂ'. dam g nTT g dee s TFOFS |
ol 52« Fusion levels )3 paa by oS3
e PV sl il oy e VI L e na ke 4 O les
(doosn MUY gy 1T slad 58 ol jo ay S 4 S0,
TR T C P N L I VR P R AN I o
b Sl Ol w0 E.f_a' Slew 03 52 Jas 3l e
oyl aulpe b 53 g e 3 (o pa YRIO) ey VY0
TR IS ST < W S T P
(200 A) (2l Dol sheST Jhanlined Ly aasrl o Do s
3958y e Sl Wyl ol g5, g

;JIM I R L .}J):J.i,}“"_}"'“‘.: I'j.l-:..-l..l ] ':..Ln.a_;.‘l F'If-"\l"} Jal cj_f.;_!

s Sl s (e pn PEY) jlan WY o Ay SSS

e g3 ildee 2 WIF) 2,50 Y s Construet =1z ls
Doy Sy 52y Gl STl 5o nse 0 e 5 081 28 il
el a2y ol WL G LS S
Gygeiiia GEUEEY il Bk oo ok Fp
J_?-u LS:...SJ Sy e Suos DTT M foda ;s O/4)
S5 Y ,s VWA Ly ¥ 5 068 sl ) W s Jlasl
s st e 2 I_,S’.'..._E..‘» (b s Vo /P ) la VY 5 o 50
s B Bt
2 by S5 T el s 5 Tn b e SoSs
2555 ale 50 s PPNV pe Fo LS Glen & s el
Aas By Soisiy um aaslie sl she ozl

S asly Lascts Fatigue fracture o o508

sl (L3 d._'i_‘r,g.:J__n E.,:; wldesy d

o bl AN, lny s SRS S ol a8 ST )

Aulad aslaly MJL?:-.:' 35 fhe leles

bRy § 2fge

A O glen B L Oljlay 3 o8 jlag 1Y

e S IR T; UL LR S e
bl Digd 5 a8 5 e s S g usle e
A4 R D 055 cb s s Faoa g esland
cOlbes b e lape i S NS e as B
2 Al VEVA laa il sl L0 Jle FYSVELILL TR
SSE Ol Bl Jes Ol 1 R e Uy
ole ¥AAE hu o odugiyl Bl W wasls b dby

f"g"'.- *)I"""‘:‘ -!_5""-2':' N f ala T‘.F’—‘y"j

Ohlas 8 eletlal <Y apked o

JL-CHE SR PP P

Jas ey g e
w3

ThLY YT u__

Tiies £ s Ol ok

ity wiak sh 05 o e
LAk WEide .'_'.‘:J-.: 8 ke a8 i.._1-

dug S
Thva (iud

D o ake a8 ot
NE

I:I."!'L} .ﬂ._l_;.:w._,_..:'_r-;..l-\.:_l_:_t_.-.nll _)Iq.ﬁ:_‘.' JLo_,_\.: -\5;_ b ;\__1__‘_.5. ‘;..LII =

| 2 e

JI"“"_"E )Lﬂ.:i: L f_..'m_;.} Yl‘r."cl;' _J'_:..-Il_,_,.--'\.,...,.l _;L:_-_—.‘p _;l_n.l._.n _,lLd-".' Lkt 38

055l KA S Sl g 55 llmys TH) 50k s
Slew e p (oo )s YOFY o e BoS0 Jlas e 0 i s
S g Ll ey e 5o g ok sl Ll
A D0t Ol fpl A S S e e
siladl nloy ¢ olid 0508 (s DAGA) Sle V0 4 el
el oxlizad CD 1 (dajo ATE)Ly b J 6 VE s
e Ot Tl ahes Ol e .J;:.i;.i_;’..n G pa oy
23 el e salind CD Jas galee pa sl sk slizl

DTT Device of transverse traction sis y> 5l 5,4 A


https://journals.tums.ac.ir/tumj/article-1-5623-fa.html

[ Downloaded from journals.tums.ac.ir on 2025-03-03 ]

ATAe () _,S-_fv_r- PRI RN

S - s
el 2o . S5
= F o =pe

@L&J'}Jﬁ*{*zéj';l-&—: sz o2 e 3

laglse e 53 g e 3 (e 2 FAT DL T 5o 5 il
B e sakd alindd el ales Olgs a4 (gl Wy
has

i_‘;';.:-"_."‘!_?'i:'l) __':l ealan " ;d_l_a—l__..ﬂ g_!L:_; FERN

slilz Llew
395 Gl g (s D) el 3y 5355000 gy
I
5 Mann-Whitney  slgiesl 5l 2ledibl U1 e
aie (30 gla eals Bile aulia ol o Kruskal-Wallis
T SRR P S .z e 1. 'S-’ i
(=L S BT R T e B R o e Bt e S
st edliz.! Fisher exact test ; Pearson Chi-Square

ol

2 5

boghghpesl o

Gap Susy 4 ey b oedd sl ggls
I.JJ._I' :{‘_{J.,‘-'tﬂ# Wiy _}':.I_,"f J Wl “-?,j EERNET "-:'_;_!‘:"" I:-_P_al:l.,....
F"_,.- ‘L5F<Tf [ e ,"’.‘-h' a_;_;-: EER limea ‘_-';.'LAJWLZSL!
Sygs sac o DT 3 d_,l-..,_..A e o LSI_;.LW_'IIS _!)lﬂ . LS.JL“":"

i J wA CeT o f <
[ R I..P"'fr:’,}_,j 33 b= ;_Jul e 3 .\_,J_;S JI_," pe— e
L Al 8 E:::_;.- A B LS_ZW‘\.J _:'-;d_l-' _}a_«.’ _,'I

sty adsl (giles f;J—' L L =4
ol I'_*.T_gu.: aluy {:JJI (L St

;_}"'U"; ,'F-"l'l..-' _J‘.J“"' . o fl""j S A J‘“‘c’ fl‘-?‘-n_Y'I
okt aolinal DTT o alos 2lbas o U558 5 Sleds a U 5
(DTT L g gon b ahon J s (Feafloslanl 50 L3
Ll

Col jlsalisd e by 5 s Sl e Dy gl g T
ol A B s SR sl 2 5 S0

eSS Gap b S R a0l g el <F
Ap value<D001) 550 oy

W5pd e 5 el e Sl s Wb e Jeee -0
il AT W s S sl g 5 A

FUNIPRFLINE L ) P RS- ‘_5_,.._*‘:__- ol e =F

Nt - Lt 4

B o e, =
Shews ¥ o 3l el Sy e e VA L B ap 5 2

o o2 e SR len gp a8 ZE Dpe gilen Sl

Sl aks eslin ) O 8 LED g eas e syl

i R

Oljles cpl o e ol St {1 JL Y sl

Ugle 9 AL AU e Gl T L B8V )0 ¥ 4rBY

e 1 3 =
. : (B C o= = 3 =4
.:t\..Ln_)_ o d.!.:_'-l o b “;‘-‘F- o | Wit z.l -.’,_”,.._‘A.,_._T iada

(0 epled e ) ol {ale AF-TD 0l T Leas 2o 5ol 53 )
;':J...-JJ} \:.‘-'Tw] V..,.,.__‘_ULW\.:.!_}J-.:AJ}:N-JI _;L-‘:‘} _;-I-;.-I.f ""Q. L8y

38 lrs len ¥ olbans TV Sl Gles jlen @
A n.:.a'-.ﬂf-ﬁ \‘l'n\IJ L s ‘_;:_Mi-\.u-r _;l..-‘*__-: J'w.:h: ¥ ..;_'...p_;.; ".*_--ﬂ:'
dops Jlew S s (e VDl Sl pdS Glrd jlen o
-:.I._.IAS- il ﬂ:ﬁJ.; J.'_,'B J'-th:g- L’}.AJ-' e EREETR -..,:_._-_P_L,._;-

5 aed (4o 3 OVAA) Sl Vs Wl ol il 05008 Ol jlay 1)

(g VWA Sholase opd Gl L8 1Y o 0l sald 5oy o
\:.:‘I'_:..'-ﬁ i C_)LQ\.:_;.IJ ol d.nl..:lw FL- Sl G o el G B Ijl
S eaglee a3 Sl odid salimad e 00 5 Sl el

::'I'} DIT siae 83 3l 5 ae ¥ o G o3 sl CD

Hoagee S ga (e TAF D ode S5 jlopp b jo il
ey ealin ) Ol sl (e ,s V) Spas 33 03 8 3AE A

A2 JJJJ \“_{_:qu_,:n 235 (J._,._a_;; "r"'".."-""-:'_r.lmu:.: [ i R

CDJ.,I-.,_J dom i I_A_,_\_I-\_C;:_:

A R ot B
P P, e D
2 o3 3 el el sxlanad a3l

-

(s MAVD 3540 5w o Jafuds mu i D 2l salind
g 5 pi gy

adg g e RE L Aaps AT EL s e L =
Poalhai np S opl oa ks S0 I e VY Sl 5o
A aldd S sl gr S 5 e ol he s A) g
i
Jfles 0%y g2 ol mpd p2 el (05 F bss
23 oSl ey e VWL S OO e 5 ez YAVA
FA el e Sed D e e i bl 45 g5 e
J.«L-.i- adyl gl gl sblag E:'?;'-.._;- Jon gfa il «.._5_,,5
P15 s OB S A G S g
BT f_S_,-:f‘-:-;_ Qlajue ke cpl Gl S Sl sag 4o
S C‘_&'n_..;:'- Amgr s soamos VYO 4 e 8 Oles
|

ghETE R R | i . -
VIV L de gt ek Dl hen sl G2 D5 7o el a3

- 1 |
Fa———— dj_}.! Pt

L


https://journals.tums.ac.ir/tumj/article-1-5623-fa.html

[ Downloaded from journals.tums.ac.ir on 2025-03-03 ]

WTas Ji,:__\.; L [ i

B T T e

e Sob sl el Sl gl Jlaw — X o

1
Lt

I A [ /
g L!n.':.:.:..ﬂ_: X.S-;# ul-:-'—lb - :_JL?-—\' E"_Z'-'r \_g_;lﬁjﬁ' Lrll.',‘-v-:.w—?

el gie Ba S sleul 3 (Ll — alld 18 ol

b digile 5550 4 o)l ol S8 8 b
Sl by (SRS sl e (JSony JUaS

A jlas 1823 (p value=0.04 )

uﬁdferLg:;eﬁoL;;'ﬁu)L*:jjlmf_rF

S b anbs sl sy Jhss |

st 20l elilss s adl gpll gl 3 ad iyl gll s =Y
ey S olal 53 NG g Ol s g e 3l ey
I LR

ahd a.SE b oadl R p_—ﬁ'....a-l Crg e gl =A
o s s b (O pvalue=0.06) .t BL5 ! o alews
pralue ) ool gepe @yl Loy gl sleeyd
£=0.02

ity (SES slanl 5o UM g3 0 e 038 4 -8
T g3 st TRTEYT (LGP SR R Ol e G
L pvalue=0.03) 525y 5l e e, Son5d
A A L LAY L e a5 u_a_g_‘f PRty J._.':_l.,..-
RELROR L RSP [P WU FRE B
B A e L Sy (O p value=0.0500 i Jdy

M Bl ad sl

o S5 5 Sl S s e =V IS

|

gl = S 2oyl S e B3 8 ot T
1|;-‘1$Pﬁﬁi'mgﬁf:§JK!thr
Jo X p value= 0.07)el 2oy ey oSS

.-':_,J


https://journals.tums.ac.ir/tumj/article-1-5623-fa.html

[ Downloaded from journals.tums.ac.ir on 2025-03-03 ]

iy WAL G A s e

.;A-.'-'qu-"-:;.;‘-'nrﬂ-'l = _?52

TR LG A S B | R R S L 8 [
ol ol SR L s DL s oeasls
Jesfln 50 ol o g 3y D302 eSS e b
e Trol maS Uk U sl b e (28NS S0
33 5 anllls ool ps (8) Wgls gty eSS Jlans]
o e 0 3l g 68 A b g S 00
3 [ p value= 0.07) o s 2o, CS0 ez
Sl e ISy e b s ) e S o
P O S R R O P R
JE3 S b dlile S0 0 cod) OF Ll IS0
ipvalue=0.04) ol aowy Cnid sl o {500
L s S g DS ey o - LIS PERLIPES
(Offset laminar hook) LY &ss i ealindd 805
S8 mndls il Al S sl b 5 il sl
b 8 g2l 20 B bl dewy s
Aol Al Loraupe G e Bnabll o d5ad
3 VY s pade pday b el Jy (e
p eSS a gt an g S Lol e a0
e s aps e Lol sdd sl my gl
S T e P S X s - L
P T - PSP L P LI_L..'Z-I:.;'—\,:]'L-:J-_,:.,_J
3 heys OF Dl o 5o g JS 55 13 pue
T e et e ks TD eli 3 o 3l osalisd
Diger 4o J5a 50 o 012 3 S e 5l m ol e
Sl b owr S

=18 1z (Intrapedicular bending moment)

L'.!II--\-A L5 et 2 ot

D55 4l 53 335000 Sa g 4 582 4 A (8) A
1y ade g e ST 3 Oyt dign 5 O0d plandl Coeasl
302 Dig g @8 dhny Sl oS L8 (ol e e
el e L
e st Ha sl s S a8 e
el Ip)"‘h' B FELS SEGPPNP S [+
3 e blos pos Jos Sk L (p value=0.04)
Oten tpl o dlles Zeaal L0 GaAS & Vo Ol
Do g dhn 338wt 1 238 L1, P00l Sl

3 gt (.}Si'w_s- i o M Sloesl s T

e Jlesl & e S S5 w4 mld
w5 e SplSel s juaS g SE el
]

w3 8 e GaaS e el oS a2 )
(p value = 0.08). ol 2iy coSs ezt o

T e L ol
(p value=0.04), cl 22, aly o5l Jlazl

ST PR O (O o o O BT O
. (p value =0.006) L2l .

el IS T e s 3l a5 Y

M ol Jlesl oS g 5 SSW 4 b
R B o g S

JEE P S RTINS E

(p value=0.01) =l alowy oSt sl el Lgns §

e T P T A e
{p value =0.05) . i

3o el S8 3y Cees Gy 5pAS sbekT
R I e e P

=2
L]

(AU S VY| -1 I G ey Gl E o
PRS- S LN - P U . . L e o
m}'@“=%JEJHP'eJM‘WJ
sy Tlasie g dads Fo e e Gl g
CS el e Bl (S Ol b Ol
Soppe a0l O L g Ol 3 e 4 Sl g
S el b e 23 53 esa by 35
A0) dadoa £ e s

LYl 3 godane Silabs a0 e Sl ey S 503
7 VIS AL SR (LT, [P SPPRRLIN EP 1R+ SILF I
oSl Jei g3 OO-Y0 g bS5 s led amb
jooaadlae ool g VAY Cd el 83 DS e
e e
S 5 5 anllae g3 (dons Vel aag A5

- T
[ TR R T) )
[ T EF

e

A Rt n_:_l|).nﬁ PR e Lf_l'r'b ij_‘njll_.ll e _,l‘!_,-“s;‘l‘J‘:‘.' IE"-";

e


https://journals.tums.ac.ir/tumj/article-1-5623-fa.html

[ Downloaded from journals.tums.ac.ir on 2025-03-03 ]

iv AL () RS e s ale

o [ 0 A e P T
B I e LN P S -y e

.J..lla._p wl dap Sl 3 L..,“i'"':l‘."‘-' el J..;a.:..,..p-_g R

] _ pty ; v . -7 I it
o pcss e R S SRR B S s s

Lo T T 2 O
R WJWM{__}LA 1z als -"'I_,-‘J i s 1y et

Rabo
-
[. MNeiman 17, Pavlenko NN, Sumin Iu.
Breaking of distractors of the Harrington type after
surgical treatment of scoliosis . Ortop Travmatol

Protez 19%91;5:26-20.

2. Lonstein JE, Denis F, Perra JH, Pinto MR,
Smith MD. Complication associated with pedicle
screws. J bone Joint Surg Am 1999 81(11):1519-
1528.

3. ¥e q, Lin J, Shen 1. Failure and complication
following surgical treatment of scoliosis : analysis of
101 cases. Chung Hua Wai Ko Tsa Chin ,1996
34(6) 327-329.

4. Cook SD, Barrack RL, Georgette FS,
Whitecloud TS 3d. An analysis of failed Harrington
rods. Spine 1985 1004):313-316.

5. Soshi 8§, Shiba R, Kondo H, Murota K. An
experimental study on transpedicular screw fixation

in relation to osteoporosis of the lumbar spine. Spine
1991:16:1335-41.

6. Wittenberg RH, Shea M, Swartz DE, Lee K5,
White AA, Hayes WC. Importance of bone mineral

density in instrumented spine fusions. Spine
1991;16:647-52.

o (povalue=0.03) JUy 5 0 5o egasdl Le)

plandl e Sydaa e sy, 45 Lg;i;,:. anlles 3 2,40
. Lg....,-}:b C‘)L..a' L..-":JJ ;,.,_..:_;J .':I'} J_-;,.:_:.A J_:n_l.; Pl [ 9 4

_:1_5_,.__1 -\!-Jn..n-l‘l—\{-u \.-FL:: LR | s all s _;._,J:.I._S-ln._v_j_}q--llyiul

-

7. Carl AL, Tromanhauser 5G, Roger DI, Pedicle
screw  instrumentation  for  thoracolumbar  burst

fractures  and  fracture —  dislocation Spine
1992; 1 7(suppl):317-324,

& McLain RF, Sparling E, Benson DR . Early
failure of short — segment pedicle instrumentation for

thoracolumbar fractures. J Bone Joint Surg[Am]
1993:75:162-167,

9. McKinely TO, McLain RF, Yerby SA, Sharkey
MNA, Sarigul-Klijin N, Smith TS . Characteristic of
pedicle screw loading , Effect of surgical technique
on intravertebral and intrapedicular  bending
moments, Spine 1999; 24:18-24,

10. Chiba M, McLain RF, Yerby SA, Moseley
TA. Benson DR. 5Short segment pedicle
instrumentation:  Biomechanical  analysis  of
supplemental hook placement, Spine 1996;21:2858-
204,

I1. Yerby SA, Ehteshami JR , MclLain RF
Loading of pedicle screw within the vertebral body. J
Biomech .1997 ;30:951-954,


https://journals.tums.ac.ir/tumj/article-1-5623-fa.html
http://www.tcpdf.org

