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Computer assisted surgery (CAS)
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Basic of Total Knee Replacement Navigator
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Surgeons hope to see new
developments soon in
computer-assisted surgery

UN.F150) HeTnens

a o 6 aa €
madmdagemaesoasolind
ARG ST NRVIHAT

UALITINENLA

aimsahdin Knee Arthroplasty luifagiiuas lissnsau s e

Hmahewmaluladrasnaniaasinme lumsmidia ansnan
ANNAANAIALY bone cut warmINveurLsdafian (alignment
errors and malposition of implants) %ﬂﬁwa@ia final clinical outcome
uaz longevity of implant ¢fea LL@immﬁaﬂumﬂ%ﬂamﬂaL@m%ﬁ’m
mmﬂuaﬂmamﬂ@ muwmmﬁm%ﬂulﬁawaq operative time Fivm
w cost Afiain uaz Madiosd] learning curve

3 Gaofidiu top list aasmsWe computer-assisted total knee
arthroplasty Gluﬂafg‘ﬁuﬁa pinless systems, simplification wag
improvement in soft-tissue and ligament balancing

Accuracy developments

. e o A4 A 4 .

HanmsddSomisfannanenenaiiag map surface laely
touch vi3a digitize # surface lae/l# ultrasound v3a echo-morphing
technology v LﬁaaﬁﬂmmmmﬂﬁLL;Jua‘hmmmi registration uag
fauananududonlumaidin vl operative time &uas lae
echo-morphing fiadeiu bone-morphing el ¥ ultrasound probe
[~3 & 1 . 1 d” %)
{nuaaga bony landmarks Wi skin 1¢iae wananih ultrasound
sansn tracking wleelsidasms tracker 71 rigid fixation wag invasive

A . dl }23 1 £

willaw pin m%aghﬁa@uu

Computer-assisted TKA slwﬂaaﬁua";ﬂmﬂ%m'ﬁﬁwmmﬁav‘h
soft- tlssue and Ilgament balancing NWﬂﬂ’)’]ﬂ’ﬁ’J@I@EJ@]N Zeluawne
WenenuTismniesaiiaiie tension wavanannYh soft-tissue balance
k1 image (e laenss

Simplicity is key

mauamﬂmauma monitor LLavmu@]aumsmmwmﬁaumuvlﬂuJu,
amiaam@mm engineer NaaNLULNENENNALAAVIAUA WG%LWSLQN"]
Wa3 surgeon dasnsmnsdagaddny v distal femoral cut, tibial
cut wag alignment

Should we waiting for the new technology?

A = ' Y Ao A .
el computer technology elasdinsiifiamnmsllGoss 1l
& o GaA R ~ o . A o
ZA0HN MmNAfadana ;e 1 computer-assisted TKA w5 ?
yEamIT3e Wma llagwann lannniiinen enudineadnt@ainnans
T . o A . a
Beudarldinalulad lulagiwieuiime luladuisewnanantis 13
(% (% L % 1 1 g b
azananTnUSusuay s ldaehenemean w



rAdlaidanda Navigator
avuilalia

UN. N5 dmajmw

dhesasloleng Twwmma@‘mmnid

=) 1 =) £ A ItilJ =3 L A & % =3 4
Li&lﬂm@mauwﬂmmwm@Lﬁﬂ&lw,aqma e A N AR O
IeslomaBeudineniu Computer Assisted Surgery (CAS)

99// 1l ::‘ =y . ::A £ a |n:1 n‘ 1 ~
JNGueiTan LS e Fellowship wﬁizmﬂawsﬂmmm L5097 ln s
Uszanmanliaefomsdindulaianga Navigator aunseviaile i
fi Iosunaumsne Idusiuriiaasnssimamedan lwmsRasaniede

A . = o X LR v ¢
taad Navigator a\ﬁamﬂa:ﬁJa%wmmﬂmmmmmasgaLLasﬁs::awmim
gee) A leSUNTILIN

% . 9 o ]
agntd Navigator aauvinaszinuls

o A ada A :il’ % A A A d‘
Tuflaqiiuiseditheraiaety lunsdlrefauaios Demo w89
Av W P Y P o 1w v A oA
mMaLSm g ldiaedn Workshop udluasimdinsnenesasiazad
A o ‘?j [~ 3 [~ 1Y 2 2 = 1 6
Usiniiuag fulsed Ahazasnsaquinld anvazdasdudigineal
Disposable fixths thaslifassrnuaaseaidimnmyidas CAS e
% | os; @A |d‘ A o A
¢ drmWorkshop siufisideatiFoss roug lugassneinendevdosey
% A o d‘ A Y A aAa AJ ::‘ % A v
maumMsLAsnesesiiog ¢ Bnituilsrinaldmsusndedh Neurosurgery
A A . PR % i o
Fawe3ns Navigator snudalsidesldly 1nsguasnsahanas Software
sesnasloiin uasTon insalfisnia udaaazdendiseisenn dadh lsizou
A A Yy A Aa ¥ 0@ A Ve A A ,
Envaseudu [ fvisalituSeuficnanngeldies lnuaasiasananitamaiu
dio lUguzay

2 Navigator LaSauluud

Gluﬂaﬂgﬁmwmm%m Navigator 2asu5menae laluanenatiuann

4, “ o~ v 4 2 . .
I@&Jmayagalmmuauamrmmw Fanemaziauulasidennaiwn Soft-
ware 7 Wnasiesasilomindy lnusushnadaiasiasonaniaie
A 2 A @ v o &
aunan danNvausnAaondudan Tl

A3 g
1. AMNEINS0 Luns Laienu (Versatility)
::ilgil = | . dl 3 1 o

Tunfinamsnedion Navigator w3astiuansnsnteyh Procedure
azlsléithe Tusauiiisaaasdiui CAS Hunuvvnednu Arthroplasty
AU NN LevUITILWEe ki CAS &anInanansn v ld
Pedicle screw, ACL reconstruction %3a usan Fracture alignment o
laigiaal¥ C-arm veee l6Bnshe Fanmsiedasanansn lnuldmanuans
X o 8 o A A M e &
# anavh Iunwmeviudue Tuwwund lailsimula Arthroplasty GPSTLIRTn
X 4 . Y
FLATDI Nawgatorvlm

1 [~ 1 Aa v 1 L éﬂl A 2

pehslsfiensusiavsem bl ldweann Software LLaszamavbmunﬂ
TN [H % GIuATERUMNTIEazDLe e JINDIaNNE A
YDINNEVNUUS) Tununee wavdiad dnih ldnuldnnaunenfay
eIUGE

10

2. nslderusaufuAsaeiiadu (Compatibility)

fonamilefivansauasazasdadoansnsald Navigator nu
Implant shauAinilévielsls eaaudue Aeld lunsdiaes Total Knee
Fogenemin 2 35 uuuwsnAa Universal Software Inel Navigator asugas
JeezuavaaTad Bone cut laednaBeann Landmark eiee) Ioelaiawlah
azl% Implant fulan &a14l&sidwsu Coronal alignment usiaziidasiiie
lunsdivas Femoral sizing ey Flexion gap Lﬁ:aqmmm’%iaq Navigator
lsif¥oamamaaas Femoral component Al wufises Navigator
YIguanEIaag Implant specific software gaaAEnauld e ldemsn
nmwnaeras Component wagsnivus A-P cut 2m3 Femur 7
wisea 61 weilmplant specific software f“ﬁﬁiwm@q

Tunstilaes Spine azifiu Software Wiy Universal agjudn usiona
T ATaE A Navigator ssnsnviausanny C-arm ﬁﬁagw%aﬁwé’o%%a
Ioifs edvisnie sl mwnzdudana Adniinmsiienn Software 3

3. Anleaanaaa 1999 (Running cost)

mmmaq%ua"mﬁﬁmiﬁﬂmaw%aaméﬁaqLﬂ?}lauslminﬂm%a L
Reflective ball 984 Passive tracker, Battery 2a4 Active tracker #7a
Mehdyn ﬁamﬁamﬂsiqqmﬂLwﬁmiﬁmwﬂmimé’w

Snawmilafianenufiaonts Update software aasazsayumsima i
wazawludfryaninasiims Update softwareliloelsifnen aeifisnsia
Wnszaznauoaun mazwnwhls wszynuddintiaziinmswen Soft-
ware ELﬁﬁszuagLﬁa\la

4. Ain1i1995n11 (Maintenance cost)

Bowiainnuanlasnnéardas Navigator AU E A
Sl 1T LL@iLﬁ']ﬁﬂ’ﬁ]E@iaiaﬁtilzL’Ja'lLﬁNL&N%&LL@ﬂ%ﬁQJ@’]LﬂE
o1 uammﬁumaﬁaummwm%uﬂ"mmaaa'w?‘imasﬁwqmmaﬁﬁ@m@m%afjfy
me 1w Tracker %138 Pointer 8neae

ag
K j | P [~3 4 = .

anisesstivhugemingldiwmamsmeidan Navigator wassens
wsmaner) vhufenadanihsednmisazldlng ensufiusgiusnansns@o
Fnawaaaias Navigator asazliaeaslinifisnnmszlomail CAS

S as [~ 4 (% 9/::1/ 1Y [~3 %
aznmeddsinasgmasaziiulidennlunadulndd uddsefarals
A A Ao 1y Xy Y@

i3nsflafinann 1k l5nudean daudm Software aslaidioadiuansz
Update léinejudn

slul?‘sawaq@'mé’judw@uwmwﬁlé’mu%aLﬁmﬁ‘u Cost-Effectiveness
989 CAS a3difiai lwnsans JBJS-A sagi Navigator anaslansdsien
loemsmaieni CAS avanansnandwam Revision waven [5easlél us
yrvhuasmsuh e lumssrmmemnaasesBnigenimsnn Tulszmet
Tnestugninalévih CAS sy Marketing tool uuulsswentnaianaushe

92 A 2 Ao a ¢ A A o 2
udt MiNamsEeumsseuuaifauuulseSawmmdvtaiaguasnmniie
o o A > A LY A G Y |

Tulssmeninasgudnlomatiag ldudunhdmduteadiulyFennuiven

waige e nvhufiasanathsseunauneufiazse Navigator

= | A o ~ A > ¢

wzmneuing aenaeFunhiwmnmiiesssd il ld dUszlaniinng
inznzag lukosandavnamusivan w

Reference:

1. Laskin RS, Beksac B. Computer-assisted navigation in TKA: where we are
and where we are going. Clin Orthop Relat Res. 2006 Nov;452:127-131.

2. Novak EJ, Silverstein MD, Bozic KJ. The cost-effectiveness of computer-
assisted navigation in total knee arthroplasty. J Bone Joint Surg Am. 2007
Nov;89(11):2389-2397.



Basics of Total Knee
Replacement Navigator

T he accuracy of knee replacement using computer navigation
is well known and accepted.

Different types of navigation are described and reasons for
choosing the Stryker Navigation system are given. These include
being the only active, unidirectional system and having an open
platform.

The steps of using the system are described starting with
registration technique and then jig navigation. Variations in making
cuts are demonstrated and the surgeon’s control and judgement
are emphasised. The basic screens used the log the pre and post
TKR data are discussed.

Basics of Total Hip Replacement Navigation

The basic principles of navigation in total hip replacement are
described including planes of reference and software adaptations
for this. The ability to navigate the cup and/or stem and/or leg
length are discussed.

Experience with Navigated Total Knee Replacement

Over a period of nearly ¢ years the author has used the Stryker
computer navigation system and contributed with the development
of software preferences. Original software and hardware
deficiencies and advantages are described up to today’'s
version 3.1.

The advantages of current navigation are discussed and studies’
showing the advances it has brought to knee replacement. This
includes a study on fixed flexion deformities following knee
replacement and how navigation helps avoid these.

Some of the new features in Navigation 4.0 are described. T’
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Imageless Navigation for TKA Increases

Implantation Accuracy.

Arno Martin, MD; Othmar Wohlgenannt, MD; Michael Prenn,
MD; Christian Oelsch, MD; and Archibald von Strempel, MD, Deng

Clinical Orthopaedics and Related Research.

2007;460:178-184.
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Timing of Tourniquet Release in Knee Arthroplasty

Meta-Analysis of Randomized, Controlled Trials.
Krishna Rddi Boddu Siva Rama, MRCS, Sunil Apsingi, MS,
Sharmila Poovali, MD, and Anand Jetti, MRCOG.

J Bone Joint Surg Am.2007;89:699-705
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