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Abstract

This study presents an accuracy testing of lumbosacral pedicle screws placement by using

navigator. The operative brocedure was described. The acéuracy of the screws placement
from the location of the screws which shown in post operative CT imaging. Non pedic
of the screws was referred to an accuracy of screws placement. From 15 patients with
screws, there were 70 (97.2%) screws which were entirely located within pedicles and 2

were partly breeched out of the pedicles. In conclusion, this report indicated that th
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accuracy of applying this navigator during lumbosarcral pedicle screws placement surgery.

Adfy : wWAneed, pedicle screw, accuracy

~

*  Yseameagunng Isamenvas/szarmdelng
*E SeBummel IsowentnagszamBesing




-Neurological Surgery
Vol. 2 No. 3 July - September 2011

LS Pedicular Screws using Navigator

105 8Us umduRtlye wasnae

untn
nsedalsnnszgndunasluunensdifianny
Sufufiazspedoudonszgn  (fusion)  welvigoy
wganemsfiiaanaslitunsasnszgndunds
(spinal instability) fiRqiiudaldmavihigeudenszenls
nadududoufiunaildanzanunsegndunas’ Pedicle
screws  (ulanzefianilsilElumsidanunssgndu
wavathaunsnany InefideRfevilmAnauiuaeis 3
columns VANNITYNNUNRS
A3rsiate pedicle screws 1 anfufiasdios
RONIUNATDY  sclews  WNBANLTUNATDS  pedicles
(O yasffthousdasneuacluwsiazsziuredanszgniunds
() ez ililil screws nzqpanuen pedicles
arvhdunwsaidulszamle wazvil screws Tadu
nazanialif
fimangnnsfinn®> ffuduinmsldiedes
wAnwedietaslunisld pedicle screws duliianna
wiuglunsedngenindisifisuAunmsrinsailailald
winweideaddifuelayafildanmniduuusaiy
(conventional X-ray imaging) UsznaumTkisia G
MR wuuienaTIdndusasadutszaunisaiuay
ANuTuasdas g usgreunn
asfnmiliiTagUszasdifiansiasaunny
winghaoemald pedicle screws luseii lumbosacral
| O Tnemsldirdoeninines
InguarIdng
irn1sfnerluduaefiurFuarsindnls
lumbosacral pedicle screws #lsaNENLNAYTZAM
@oddmideusiFion unyan we. 2553 — Sunau Wl
2553 fidtuauiiedu 15 e Taiduinase 8 Aw e
e 7 ey gihenmuniingdaanlungulsanszgndu
n&wdaun (degenerative spine diseases) @'ﬂ?ﬂﬁ'\muﬂ
IfsumsrsalagUszamdasumddinug Tagldindo
witnmessaslumsneunumseingn Tnsfidunaudioss
Tuid
MTINUHUABUMIHINR

1. (Preoperative

Planning )

ilwargndedronmivdidnsisdnaufnnes
(computerized tomogram) AivSranszndunaeszeiy
fagimwdn  anduhdeyaluplinddinaaves
MNFRTNY  (axial)  vienumivneduusazam  (slice
thickness) whiy 1 fiafues Tufinasluukiudfiiie
(Stryker
navigation system I ; Stryker navigation, Flower

dnidudaysthdliuninsaswinmes

Mound, TX) wndudasuwndifugvhnisasienn
(mage  Reconstruction)  Widlumwnssgndunadsly
anweuz 3 TR (Three Dimensional Tmage) TIuvien W
fimluuun axial, sagittal Wae coronal Iﬂ&l‘l‘ﬂﬂ‘mﬂﬁu.
Stryker spine navigation sdftwaxe P RORTREE e
screws L&ilauase (phantom screws) dmsufiagldag
lu pedice usiazduamlusunsudenans Imsmaaes
ﬂ‘s’wu’lml,azﬂmummm SCIEWS WATHUINNYBINTT
14 screws iol# screws agmeluzouaas pedicle
famn  FesnsospedfivannS@Rsaluuine
ﬁmmmL‘ﬁauqulﬁmaamﬂ'nnmwm phantom
UuasRaualnainaufiazyim s fnfiald

screws a3¢ dauandlugui 1

SCrews
2. nmaldiadwinmeiunzingn  (Operative
Navigation )
navangtheldfunsmenaaswasilauna
Ksmmaduneulnalasszinseialalitinnsgaudein
IDeNTTONNUNATLA?  Feim38n  spinous process
ronsvgnAunadiuIsiuiacld  screws  Auledesds
fugnuvawiinges (spinal tracker) TuAIaawd
NPBTRTAINTOTIYMUNLNYDY  spinal tracker AN
dynafilify  wianAsryshumiawsnszgndu
ndslagfasunndimnisiugaantequuiivesnsegn
3

(surface matching) wIWNeRY 35 qi  Wevhms

BefuRazsenszantumn fifvuReraufined
AsRRsauANgNsBslnu ARy unnd Raudumiamiy
apppnfanesius s Wiiulusnzriiaudddd
owl uaz pedicle feeler vaeyAINRasATirIoeds
Nyanuieegunadl pedicle #MuKLIBS  phantom
screw filevinnsa$eliudalu Preoperative planning
Bepuunndlanansounafiunuires owl uas pedicle



+

- LS Pedicular Screws using Navigator
W umduitles uazpae

MsgrsssamARLAIaR S

106 o7 2 atbi 3 psngrey - Aueneu 2554

L atrybrr Aty - 12 (MR 2UIATIAY

®

sUfl 1. myreusuAaumIEndn (Preoperative planning) Iﬂﬁ‘[mmml,mmLmasaﬁwmwmnmaualwaﬂﬂmaa Tu

MIUSUPUIAUALAANSYDY phantom screws
O
O fecler TuRpABNANABSUEIWSUNTUNUEA pedicle fu
e TeedisulvinsedUuwnvee phantom screw waa
aniuddd screw (Xia spinal system; Stryker spine,
Allendale, NJ) asnuuuafiunsisly  duluaszgn
fundsszdusiolfineyinins  matching  Tmideumsld
screw Q‘i\w.mﬂ‘%v'ﬁ
3. nMeERTIRERUAMNLLENRaSHIR  (Posto-
perative analysis )
fiheatldfunsieamidnsisdroufnmesly
Frnainilunismsndedaufiazgn  discharge Tow
mudnsisdaaufimefiuasiiunwiaausuiuny
YD screw  UsRzAILATAziBeRTRUAguRL R

M screw Miwanarilnesedunmdiiinuslaginany .

wiughannsfivenwaues  screw atimeluzeuves
pedicle

HansHnEN

Toyauguresinefomn 15 8 Wumd
W 8 318 wend 7 1w fhediongiaud 40 T
74 U Taeflonyedy 528 1

ANNNTRYaNANNIONTBLSTRBURRD VDY
screws WUTANANNUsCrewsin 72 fatu 6]
screws  fiflwouaivunagmelureuoss  pedicle
AW 70 6 (97.2 %) uazil screws fifluneshunzy
PBNUBNYOUTRY pedicle Tudthy 2 918 dwaw 2 6
(2.8 %) laufinwaziBuaiiusadumsed 1 wazgud 2




Neurological Surgery
Vol 2 No. 3 July - September 2011

LS Pedicular Screws using Navigator

107 WU umSUFT Y uazane

s screws Tiluaiunzapanuen pedicle
1 ﬁi’lﬂaztﬁﬂﬂmmmwmﬁmqua:s:azmnmawm
pedicle fennged 2

aziw'[sﬁmumnmsﬁmmuwamﬁnm@'ﬂw
Tainuanizunsnday ithwanunsa  discharge Tdany
tnt Iﬁwmnzﬁuamﬁ\mwmmLﬁmimé’uﬁszmm 1M
lifloamsiivdfeanudndulunsihdadfiautle
FUWLN screws

32150
nnwamsinafsinuih lunsdflduAinmes
) wuhsansaldnoauiugn  97.2%  Selndseiums
= Anwnlunanesagenyiess? KaEHAIEMIANBITIENILT
mildindainmaslumsld pedicle screws Trany

#1397 1 wamﬁmmzﬁmwLa‘m’méﬂauﬂfsmaéma\ﬂ

wiughgenimsidalazededeyaysznavainan
Fefupudadiaz iWumsfnwives Kosmopoulos wag
Schizas® @l meta-analysis w1 Frads median
lunguilldwiininn Tenmuiughiia 95.2% Wiy
nguilalld (90.3%) usu

daulunsdiffiuniszes screws sanuanvay
TN pedicle wasmsfnwiiandy 2.8% uaziiscesii
PANUBNYBUWEY 5-6 fiadwns Fuduszasiidasinn
wazlivhlidemsuadusiodulssam  seiilunns
Ansduamstiansldusinmasiunisld  sorews auls
NRMIHARTF

walBunTEdafald  pedicles screw T
dnfudpddfasumndiiivszaumantge sty
TaYaUITNaUTENINIAFRINMs U ana A WEed

pedicle screws

Sz U screws | screw olu pedicle | screw nqUoY pedicle
L1 2 2 -
L2 2 2 -
L3 6 6 -
L4 ' 28 27 1
OO L5 - 28 27 1
S1 6 6 -

A0 2 FUNUY UWAYITHYYDITBY screws finzqeenuen pedicle

LAY ﬁ'umij\'iﬁaanuan pedicle ] z‘ﬁaanuaﬂ pedicle
14 lateral 5 mm
L5 lateral 6 mm




. LS Pedicular Screws using Navigator
8us umduitlys uasmas 108

s rsssamARYH a8
0 2 el 3 nangmy - Ausney 2554

WA 2 fuviewns screws Tushwazsneganan  conventional Bnsilusswinehda  waswodng
Wnasdaauiings '[amaﬁmwmﬂlﬁgqLﬁa\amﬂﬁﬂﬁﬁauﬁuﬁummns:Qn
Tunwied Trsiamzatedefisesy 1 \Wosannaudi
uﬂuﬁqﬂmaxﬁ pedicle (isthmus) fmsnefuuadesly
W3 coronal snanhazdudug vhldiam lateral X-ray
flonelwainin  pedicle  a3¢? usidwiumsldiuin-

AF 20109503 :: .

Lﬂﬂ%ﬁuqzﬁqﬂ'lﬁmmsﬂ@lﬁdwamm screws Tlamun
ag’[u pedicle w3alsivisly coronal, sagittal Waz axial
view  &prznamildidefvasmsldusinmelunsld
screws ﬁuuaﬂmnq:L‘i‘»‘iuﬂfnmujuﬂmﬁa RRITREE o)
11}?@(@sJu,w'ntimmsnﬂ%’umsmﬁmlﬁmmﬁ'miﬂélﬁmﬁ’u
Tmsmqlﬁ:hLﬂuﬁaqﬁﬁﬁzaummimimﬁ'ﬂmﬂmﬁauum‘
figu uanmﬂﬁé’wwammﬁu’%’\aﬁtﬁnﬁLsﬁﬁnﬁﬂaaLLaz
yaaasfivihaewludosings
stnslsimnadeainnaiite defeiisnn
W9ATDN waziiedvinuensdititRlisnanaaldle
w1 fhunefifinnsdn spinous process aanly
foundy lvisesld  tracker PBUABULNAD IR

AF  2010:Cg nf Ty

Al spinous process flazdvBunasiinalrinuuiug
anae 2. diheiifinsdn lamina seniaundeilily
aMsaM surface matchinglél 3. fEheiif fracture
U8V vertebral arch Feoaviliinsrimunsnumys
ARALARDUTENINRR

a9y
MIAdpuAnnastunsly lumbosacral
pedicle screws lnanusiuggs

lenaN 91989

1. North American spine society : evidence-based
clinical guidelines for inultidiscipiinary spme
care. Diagnosis and treatment of degenerative
lumbar spinal stenosis ; 2007

2. Kosmopoulos V, Schizas C. Pedicle screw

placement accuracy : a meta- analysis. Spine

2007 ; 32(3) : E 111- E 120

2.3 screw MEgEBNUDA pedichs 15 &t 3. Assaker R, Reyns N, Vinchon M, Demondion

L e




*.  Neurological Surgery
Vol 2 No. 3 July - September 2011

109

LS Pedicular Screws using Navigator
. 28U umduatles uaspaie

X, Louis E. Transpedicular screw placement :
image-guided versus lateral-view fluoroscopy :
in vitro simulation. Spine 2001 ; 26(19) : 2160-
2164

Amiot L, Lang K, Putzier M, Zippel H, Labelle
H. Comparative resulis between conventional
and computer-assisted pedicle screw installation
in the thoracic, lumbar, and sacral spine. Spine
2000 ; 25(6) : 606-614

Tormenti MJ, Kostov DB, Gardner PA, Kanter
AS, Spiro RM, Okonkwo DO. Intraoperative
computed tomography image-guided navigation

for posterior thoracolumbar spinal instrumentation

in spinal deformity surgery. Neurosurgical focus
2010 ; 28(3) : E 11

6.

Nottmeier EW, Seemer W, Young PM. Placement
of thoracolumbar pedicle screws using three-
dimensional image guidance : experience in a
large patient cohort. J Neurosurg Spine 2009 ;
10 : 33-39

Youkilis AS, Quint DJ, McGillicuddy JE,
Papadopoulos SM. Sterotactic navigation for
placement of pedicle screws in the thoracic
spine. Neurosurgery 2001 ; 48(4) : 771-779
Robertson PA, Stewart NR. The r1adiologic
anatomy of the lumbar and lumbosacral pedicies.
Spine 2000 ; 25(6) : 709-715



