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surfaces.! This! concept! was! derived! from! bnkle! allograft!
Introduction transplant! technology!® where! matched! cuts! fluth! the!
resected! damaged! articular! surface! and! the! donéatsu
Despite! Increased! popularity! over!the!last! several! decases ¢! utilized! to! recreate! an! anatomically! alignedfit)!
total! ankle! replacement! (TAR)! continues! to! providilcorporating!these! toncepts!!the! Zimmer! Tralagdvetal!
challenges!forlsurgeons,!patients,!and!tevice!kengineers.ffipant! was! designed! with! the! following! goals:! mirge!
Zimmer!Trabecular!Metal' TAR! (Zimmer,!Warsaw,! IN)!wagbone!resection,!maximize!surfacelarea,!and!miraicitural!
besignedltoladdressl!the!lchallenges!that!are!routinely!encanatomy!of!the!ankleljoint!!
tered!with!primary! TAR,!such!as!bone!®xation,!excess!ossekiven! that! survivorship! is! often! associated! with! TAR!
ouslresection,landwoundhealinglissues. Thislthird-generatomponent!alignment,!this!prosthetic!uses!alcombination! of!
prostheticlis!alsemi-constrained!!®&xed-bearing!device!thattigimedullary! and! extramedullary! guidance.! The! surgeon!
implanted!through!a!lateral,!trans®bular!approach.! The! ssligns!thelintramedullarylaxis!guidelinlline!withlor!parallel!to!
tem! comes! equipped! with! alignment! and! cutting! guidestt@!anatomiclaxis!oflthe!tibia.!The!extramedullary!alignment!
optimizelimplantation.!Traditionally,'TARs!have!utilized!Tatduide! is! aligned! perpendicular! to! the! anatomic! axis! and! is!
nonanatomicltibiallresection;!this!prosthetic!differs!from!tratilized!to!adjust! for'any!frontal! plane!malalignmentlissues.!
ditional'prostheseslin'that!the!guides'are!designed!to!presdivislhybrid!approachlallows!the!surgeon'toladjust!the!cutting!
the! normal! arched! contour! of! the! Bnkle! joint!! potentialgdide!and!precisely!select!the!joint's!axis! of!rotation,!based!
maximizing!jointlrange!ofmotion.! upon!the!patient's!individual!anatomy.! The!axis! of! rotation!
The! Zimmer! Trabecular! Metal! TAR! combines! two! forthen!serves!as!alreference!forltibialland!talar'bone!resection.!
merly! established! patents:! the! 2lowa/Hospital! for! Specidibtably,'bonelresection!yields!onelradius!oflcurvaturelforithe!
Surgery!(HSS)°land!the!2Baltimorel®! The!lowa/HSS!patetatius! and! al second,!longer!radius! of! curvature!for! the!tibia,!
introduced!the!concepts!oflan!alignment!guide!and!anatogmimulating!normallanatomiclfeatures.!Because!minimallosse-
cally! designed! implant! components.! The! alignment! guides!resection!is!required!forlimplantation,!the!prosthesis!sits!
aimsltolstabilize!thelleglinlan!anatomic!position,!minimizirig! solid! subchondral/metaphyseal! bone! (Hig.1,! and! in!
error!during!implantation,!and!thelanatomic!prosthetic!comtire!event!of!revision!and/or!conversion!to!anklelarthrodesis,!
ponents!seek!to!more!closely!mirrorlnormalljoint'kinematits®!subsequent!procedure!requires!minimallbone!grafting.
and!biomechanics.!Alternatively,!the! Baltimore! patent! con- Al unique! feature! of! Zimmer! Trabecular! MetAlRTis! its!
tributed'the!use!oflal®cutting!guide®!to!perform!reproduciblarticular! surface,! which! arches! like! the! frusturhbbtone!
anatomically! contoured! bone! cuts! on! the! opposimgt!jo (Fig.!12.2.! The! medial! side! of! the! prosthesis! has! alerhal
radius!oflcurvature!than!the!lateral!side,'whiabitistincreased!
strainlon'the!medial'and!laterallligament!complexekpermits!
5.1.!Brigido!!DPM,!FACFASI()! dorsilexion!with!slight!eversion!and!plantar!Texilwith!slight!
Foot!and!AnkIe!Rt_aconstruction,!Coordinated!Health!System!! inversion.!Within!the!joint,!the! center! point! ofhtact! shifts!
2775!SchoenersvillelRoads!Bethlehem!!PAILBO17)USA! anteriorly!with!dorsiTexion!and!posteriorly!withgmtar!Tex-
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ion,'mimicking!normallbiomechanics.! This!prevemntspure!
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Fig. 12.1 Dsseous!resection!!
Thelimplant!rests!on!the!
subchondrallbone,!requiring!
minimal!bony!resection!for!
implantation!@).!Al
comparison!oflthelarched!cut!
and!a!Tat!cut!and!the!lamount!
oflbony!resectiont(y.!Note!
that!the!Zimmer!Trabecular!
Metal!Total!Ankle!
replacement!system!requires!
minimal,!more!anatomic!
resection!id.!Utilized!with!
permission!from!Zimmer!

Fig. 12.2 Implant!design.'Medially,'the!talar!articular!surface!has!alsmaller!radius!of!curadbly@l{bwing!continuity!during!ankleljointirange!

oflmotion!and!mimicking!the!frustum!of!alcom®!images!utilized!with!permission!from!Zimmer!

Trabecular! Metal! TAR! provides!twice! the! contact! argalwipermitting! early! range! oft motion! without! the! conssage! of!
lower!peak!contact!pressuré$The!semi-constrained!desigrdomponent!displacement.!Since!the!curvature!gitibsthesis!
oflthe!prosthesis!also!permitslanteriortposteridtéxiallrota- aligns!with!the!natural!trabecular!architecturghefltibial and!
tionlup!to!3".IMoreover,!theltibialland!talar! rtH@sated!at!the! talus! (Fig.!'12.3,! bone! remodeling! in! response! to! implant!
componenttbonelinterfaces!are!perpendicularliadtkieljoint! stresses!may!belreduced,while!the!bicondylariclesay!limit!
bxis!oflmotion!!which!increases!initial! stapliitf! the!implant! edge!loading!and!resultant!osteolysis.

Id5353@aol.com
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Fig. 12.3 Boneltrabecular!
pattern.Red arrow&ndicate!
thelnaturalltrabecular!pattern!
ofltheltibialand!talus!at!the!
levelloflthe!ankle!joint!from!a!
mediallview!d)!and!from!an!
anteriorlview!).! Thelimplant!
aligns!with!the!trabecular!
pattern,'which!decreases!the!
bony!response!to!stresses!
around!thelimplant!following!
insertion.!Images!utilized!with!
permission!from!Zimmer!

Fig. 12.4 Component! A Trabecular metal B
materials.!Theltibialland!talar! Tivanium alloy

components!arelcomprised!of!
multiple!materials!allowing!
forlbiocompatibility,!bony!
ingrowth,!and!implant!
stability!@).!The!Prolong!
highly!cross-linked! ~
polyethylene!(HXLPE)!is! t~——_  Prolong
manufactured!to!create!less! e ~ polyethylene
debris!and!wear!more!slowly!
than!traditional!polyethylene!
components,!decreasing!the!
risk!oflosteolysis!and!failure!
(b).!Images!utilized!with!
permission!from!Zimmer!

Cobalt chrome Trabecular metal Titanium

highly! porous! metal! for! total! knee! replacement!dasion-

Prosthetic Components strated'alstatistically!signi®cant!lower!risk&fatic!loosening!
at!5lyears,!compared!with!traditional!cemented!raotilial!
Tibial and Talar Components (Fid.2.4) componentsHII8!19].ITrabecular!metal!total!hip!replacements!

have! also! resulted!in! less! stress! shielding! ofitigrlying!
Theltibial'lcomponent!is!made! of! a! Tivaniullole diffusion! subchbndral! bone,! compared! with! titanium! imgant
bonded'to'trabecular'metal.Tivaniumlis!titarivith!6!%!alu-  Ultimately,!the!changes!in!bone!mineral! densitytaurding!
minum!and!4!%!vanadium!(Ti-6Al-4V).IThe!talar'compnt! thelimplant'are!minimized!l,'which!lends!tolgreater!implant!
consistsloflalZimaloy'articular!surface, \whichliglmbination! stability!and!a!decreased!risk!bf!failuté][!
oflcobalt!chrome!and!molybdenum!(CoCrMo)!and!aticab
lar! metal! and! titanium! distal! surface.! Trabeculatiatis! a!
highly! porous! biomaterial2{! 8]! made! of! tantalum,! which! Polyethylene
resembles! trabecular! bond! [Tantalum!is! a! biocompatible!
metallthatlis!chemically!stable!andlinert,!rendgitinesistant! The!modular'articular!surface!oflthelimplantligietaf!Prolong!
to! corrosion! with! mechanical! properties! that! angésior! to! highly! cross-linked!polyethylene! (HXLPE)! aisthvailable!in!
titanium![@].'The!metallis!80!%!porous,allowing!forlenhancettee! thicknesses! (+0-mm,!+2-mm,!and!+4-mm)! (Egd !l It!
bonelingrowth !5}, limproving!the!long-term!®xation!of!'thas! welll documented! that! polyethylene! wear! can! etéabris!
prosthetic! componentsllf! Statistically! signi®cant! increase$ind!lead!to!aseptic!loosening!oflthe! prostheith! subsequent!
in'lnew!bone!formation!and!greater!®&xation!stréngtie!been! implant! failure! I111!112).1 Therefore,! polyethylene! tompbnents!
reported! to! occur! earlier! in! the! postoperativelqoitrivhen! that! wear! more! slowly! generate! less! debris! andidvahta-
comparing!alhighly!porous!tantalum!metal'compoméifila! geous!to!thellong-term!success!of!thelimplant FXePE!uti-
porous-coated! componen®] ! Additionally,! tantalum! has!lized!by!the! Zimmer! Trabecular! Metal! TAR! system!basn!
been!shown!to!have!a!high!coef@cient! of!frict}tfl],lhigh! shown!to!exhibitlenhanced!wear!properti#{17],!resistance!
fatigue! strength,! and! a! modulus! that! allows! beritlieipre! to!oxidative!degeneratiodHi!16],!and!telamihatiorif}!with!
breakage!],! all! of! which! contribute! to! a! decreased! risk! dfielabsence!of!free!radicals]!all'of!hich!Hecrease!the!risk!
osteolysis!f}!and!subsequent!implant!failurk.! The!uselist! ttoflosteolysis!and!prematlrelimplant!failure.!
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The Science behind the Trans®bular reTected!distally.!Thislapproach!allows!the!surgemlaccu-
Approach ratelylassess!the!normallarc!oflrotation!and!pebdiden-
tify!the! center! axis! ofl each! patient's! ankle! jbifhrough!
The! authors! believe! that! the! lateral! trans®bular! appraaethlateral! cortical! window,! the! alignment! guidahbe!
yields!several'key!bene®ts!to! TAR!implantation.!First,!entothated! around! the! center! axis! to! dictate! accubatey!
through! the! lateral! aspect! of! the! ankle! respects! the! ang@section!and!subsequent!implant! placement.tivadily,!
somes! oflthe!lower! extremity!§].!Attinger!and! colleaguesiflalprocurvatum!or!recurvatum!deformity'existg !thtting!
recommend!making!foot!and!ankle!incisions!at!the!junctigalde! can! be! rotated! more! anteriorly! or! posteriddy!
ofltwo!angiosomes!to!provide!both!sides!of!thelincision!'wdkformity!correction.!
an!adequate!blood!suppl¥8j! (Fig.!12.9.!With!the!lateral!  Itlis'well'lknown!among!foot'and!ankle!surgebns!that!soft!
approach,!anlincisionlis!placed!at!the!junction!oflthelantettisdue! balancing! procedures! are! paramount! to! successful!
tibial'artery!and!peroneal!artery!langiosomes.!With!the!tra@iAR! stability! and! reduction! of! varus/valgus! malalignment.!
tional! anterior! approach,! however,! an! incision! is! placettiwever,!osseous!deformity!that!goes!unaddressed!can!also!
roughly!'down!the!middle!oflthe!anterior!tibiallartery!langi@ontribute! to! postoperative! malalignment.! Through! the! lat-
some! 1811 19].! Therefore,! latekal! incision! placement! magtal! trans®&bular! approach,! the! &bula! can! be! shortened! to!
decrease!postoperative!wound'healing!complicatib®ls![! Etorrect!forlvarus!malalignment!or!lengthened!to! correct!for!
Examining!the! complications!following! TARs!imptad! valgus! malalignment.! Brooke! and! colleagues! reported! two!
via! an! anterior! midline! incision,! a! review! of! thtgature! cases!of! postoperative!valgus!after! TAR!that! Were!success-
demonstrated! that! super®cial! wound! healing! coatjgits! fully!corrected!with!a!®bular!osteoton®[!These!@&ndings!
range!from!0!to!14.7!%,!with!almean!of! 8!26][and!deep! demonstrate!that!®&bular!osteotomies!can!be!successfully!uti-
wound! complications! with! postoperative! infectiorasige! lized!for!rebalancing!osseous!deformity!oflthelanRE!!
from!0!to!4.6!%,!with!a!mean! of! 0.8! &0[!! Alternatively,! While!there!are!many!bene®ts!to!the!latesaist®bular!
using!a!laterbl!approach!for!TARI'Rudigigutrged!a!5!%! approach,'therelarelalso!drawbacks.!Thelcreatibr@#dfular!
(8lofl159!patients)wound!complication!ra?él[!INotably,'all! osteotomy!introduces!the!risk! of! nonunion! and! maluh
wounds!healed!without! additional! complicati@if[! While! Followinglimplantation!ofithel ESKAAR/ESKAlimplants,!
encouraging,! additional! comparative! investigatioagt! GmbH,!Lubeck,!Germany)!through!a!lateral!transtipul
needed!to!draw!de®nitivelconclusions!regardirigitigence! approach,!Rudigier!reported!three!(1.9!%)!delayedhs!
of! postoperative! wound! healing! complications! follogé and!one!(0.6!%)!nonunio!].!Although!thelrisk!ofinon-
TAR!with!lan!anteriorlapproach!Versus!a!lateppli@ach.! union! is! minimal,! postoperative! protocols! must! be!
Al second! bene®t! of! the! lateral! approach! istihett! adjusted!tolallow!forlosteotomy!healing.!Some!casag!
visualization!of!the!lateral'tibiotalar!jointloglthe!®&bulalis!require!prolonged!immobilization,'whichlintrodudhe!risk!

Fig. 12.8 Angiosomes!!Bkin!
incisions, !for!thelanterior!
midlinelapproachii!and!
lateral!trans®bular!approach!
(b),'are!shownlitlue!The!
vascularlanatomy!and!
angiosomeslarelindicated!in!
tedi!'while!thelinnervation!is!
indicated!intlack!The!
anterior!midlinelincision!cuts!
through!the!anterior!tibial!
angiosome.!Thellateral!
trans®bularlincisionlis!located!
at!the!junction!of!the!anterior!
tibialland!peroneal!
angiosomes,'a!morelideal!
location!forlincision'healing?
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of! postoperative! stiffness,! While! others! may'essiate! Alignment System
reoperation.!Nonunion!oflthe!®&bulalcan!lead!talbibty!of!

the!prosthesis!and!subsequent!malalignment!andfédnt! Thelalignment!systemlisidesigned!to'hold!thelextremity!static!
failure.!Thelanterior'talo®bular!ligamentlis!smatid!to!gain! in'an!anatomic!position,! permitting!accurate!bone!tesection!
hecess! to! the! joint! and! must! be! repaired! uposuect.! [Fig.!12.6).! Prior! to! the! procedure,! the! majority! of! the!
Delayed! healing! or! inadequate! repair! can! also! rétide  alignment! guide!is! constructed! on!the! back! surgical! table.!
ankle!unstable!postoperatively.!Surgeons!mustrabsicé!a! The!position!oflthe!lateral! cut!guide,!talar! pimector,!
separatelincision!to!correctlor!balancelany!'madiditissue! and!footplatelis!dependentlupon'theloperative!side;!therefore,!
pathology.!Inlmany!instances,!this!can!be!achievigllla! thislinformation!must!be!conveyed!to!the!surgical'technician!
amini-open®!mediallarthrotomy.! prior!'to!the! procedure.!Once!the! extremity!is! appropriately!

-

Fig. 12.8 KAlignment! frame!! The! alignment! frame! is! speci®caldltremity! positioning! within! the! alignment! frame!is! provided! from!a!
designed!tolanatomically'alignland!hold!thelextremity!static!throughtaterallview!d),!an!anterior!viewt{y,'and!a'top-down!viewd{!'Images!
implantation! that! permits! reproducible! osseous! resection.! Corretilized!with!permission!from!Zimmer?

Id5353@aol.com



136 S.A. Brigido and L.A. DiDomenico

Fig. 12.7 Wnteriortposterior!
alignment!rod.!The!rod,!'which!
is!located!centrally!and!
posteriorly'within!the!alignment!
frame,!provideslintramedullary!
guidance.!Before!placement!of!
theltibiallhalf!pins,!the!
alignment!rod!must!parallel'to!
thelanatomiclaxis!ofltheltibial
(8).!Priorltolresection,!the!@lron!
Cross®lis!created!by!placing!a!
rod'through!the!laterallincision,!
inlline!with!the!projected!tibial!
resection!g).!'Thelalignment!rod!
and'thellaterallto!medial'rod!
should!align!perpendicular!to!
onelanother,!suggesting!neutral!
placement!oflthelimplant?

stabilized!within!the!alignment!guide,!the!remainder!of!t
procedurelis!easily!performed.

To! construct! the! skeleton! of! the! Blignment! guide,! fo
framelrodslarelutilized!to!connectlthe!distallbase!oflthe!fra
and!the!proximal!U-frame.!Altibial'alignment!rod!is!locate
posteriorly! and! centrally! through! the! frame! base! and! 1
U-frame.!Extremity!alignmentlis'highly!dependent!upon!t
rod.!Prior!to!securing!the!tibia!to!the!alignment! guide,!t
rod! is! aligned! parallel! to! the! anatomic! axis! of! the! tib
(Fig.!12.7.! Calf! supports!!in! varying! heights,! are! locate
within!the! U-frame,!allowing!the! surgeon!to!align!the!lo
axis!ofltheltibia,!on!the!sagittal'plane,!parallel'to!the!longit
dinal'frame!rods.!The!U-frame!can!be!unlocked!to!slide!d
tally!and!proximally,!accommodating!the!patient's!anato
These! adjustments! are! made! intraoperatively.! Once! the!
extremitylis!correctly!positioned,!the!U-framelis!locked. Fig. 12.8 Mibial'halflpins.!The!pins!are!placedtie!medial'tibiallface!

W footplate! attaches! distally! to! the! frame! base,! Whi%q!ﬂpproximately!S!e_md!15!c_m!proximal!to!the!ankle!joint!and!are!then!
helps!to!appropriately! position!and! secure!the! foot!with!{HiaPeditotthetmedialianterioriframelrods
appropriate!amount!of!internal!rotation.!As!previously!men-
tioned,! footplate! position! is! dependent! upon! the! surgitiatbugh!the!footplate!from!plantar!to!dorsal,!which!arelused!
extremity.!In'thelcaseloflalright!TAR, !thelivotd@right®lshouldtraoperatively! to! secure! the! transcalcaneal! pin.!When!the!
belvisualized!from!thelend!of!the!bed!looking!cephalad.! Tioet!is!aligned,!the!forefoot!brackets,!located!dorsally!within!
reverselis'true!forlalleft' TAR.! thelfootplate,!areltightened,!and!an!elasticlwraplis!attached!to!

Almatching!footplate! support!attaches!to!the! plantar! siurther!stabilize!the!foot.!Care!should!be!taken!to!ensure!that!
faceloflthelfootplate,!and!the!constructlis!laf®xed!tolthe!frahmfoot!and!heellare! ®&rmly!seated!against!the!footplate.!An!
base!at!al90"!langle'to!the!framelrods.!When!the!foot!is!®@xeskture! orlimproperly! placed! foot! can! result! in! prosthetic!
it'will'form!al90"!langle!with!the!leg.'The!medial!side!of! thedisalignment.!
footplate! is! sloped! 10",! which! is! helpful! when! internally! The!frame!rods!on!the!medial'side!are!utilized!to!secure!
rotating!the!leg/ankle.!lflthe!surgeon!aligns!the!forefoot!withé! tibia! to! the! alignment! guide.! Intraoperatively,! the! tibial!
the!medial'slope!of!the!footplate,! 10" oflinternal! rotation!illf!pins!are!placed!(Fid 2. §'and!clamps!arelused!to!secure!
achieved.!Thelinternallrotationlensuresl!the!bpproptiatelortbem!to!the!mediallanterior!frame!rod.!Alpin-to-rod!clamp!is!
tation!oflthe!mediallclear!space.! then!utilized!with!alcarbon!®ber!rod!forladditional!stabiliza-

An!adjustable!heellsupport!cuplis!attached!to!the!footptaia!! It!is!placed!medially!and!connected!between!the!distal!
to!stabilize!the!heel.!Altalar!pinlconnectorlis!located!medidilyial'half!pinland!the!medial!posterior!frame!rod.
within! the! footplate,! which! is! needed! for! intraoperative! The!lateral!cut!guide!is!located!on!the!lateral!side!of! the!
placementloflaltalar!halflpin.'Two!calcaneal!pin'hooks!thresdjnment! frame!and!slides!along!the!anterior!and! posterior!
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frame!rods.!As!previously!mentioned, 'the!lateutii¢miidelis! Surgical Techniques
dependent!upon!the!surgicallextremity.!In!the!case!of!alright!
TAR,'the!letter!2R°Ishould!be!facing!up!and!an!arrow!pointExposure and Sizing
ing!toward!the!footplate.!In!the!case!oflalleft' TAR,!the!letter!

al %should!be!facing!up'an!arrow!pointing!toward!the!fooRatients!are!situated! on!the! operating!tableéttipine! posi-
plate.! The! tut! guide! lock! is! located! on! the! central! latetiah.!Anlipsilateral'hip!bump!can!be!used!to! poslthe!tibial!
aspect!oflthe!cut!guide,!and!the!two!slide!lockslacated! tuberositylin'alrectus!position.!Allateral!longinallincision!is!
on'thelanteriorland!posterior!laterallaspectskdfitti'guide.! made!a!few!millimeters!posterior!to!the!midlinetaf! ®bula,!
Two!anteriortposterior! stops!are!located! distallfhin! beginning! approximately! 15! cm! proximal! to! the! IeoBthe!
the!laterallcut!guide.!Tolperformltibialland!takesection,!a! joint! and! carried! distally! to! the! tip! of! the! latéraalleolus?
precutting!guideland!cutting!guide!are!locked!the!lateral! (Fig.12.9.!Subperiostealldissection!oflthe!distal'@beliaiels!
cut!guide.! the!®bulalthrough!the!surgicallincision.!The!atelo®@bular!
ligamentlislidenti®ed!and!sectioned.!The!lcalcamlalar'and!
posterior!talo®&bular! ligaments! should! not! be'seet!.! If! the!

Surgical Indications and Contraindications surgeon!plans'toluselal®@bular!plate!for'@xatietnbles!can!be!
drilled! prior! to! creation! of! the! ®bular! osteayd When! per-
Indications forming'the!®bularlosteotomy, 'the!surgeon!folisti/!several!

key!steps!to!make!the!bone!cut!ithout!detriment
The!Zimmer!Trabecular!Metal! TAR!islindicated!for!primary!
or! revision! surgery!in! patients! with! end-stage! rheumatoid,!
posttraumatic,!or!primary!degenerative!arthritis!of!the!anki&tep One
jointl'Thelauthorsltypically!reservelthislapproach!for!patients!
who: The!®rst!step!to!success!is!determining!the! diopation!
to!create!the! osteotomy.! Regardless! of! osteotopwy'tje!
I Demonstrate!ltompromised!anterior!soft!tissue!structudesthe! cut! must! be! placed! at! the! distal! portion! of! the! ankle!
I Arelconsidered!young!for! TAR! syndesmosis![Fid.2.10.!Location!is!limperative!to!prevent!
I Exhibit!lallow!physicalldemand! instability!of!the!lankleljoint!land!widening!of!the!distal'tibio-
®@bular!joint!!'When!evaluating!the!locationted! tlistal! syn-
While!discussion!oflthelappropriate!patient!lagdi&R!is! desmosis,!the!surgeon!must!ensure!that!enougk!tbialis!
beyond!the!scope!oflthis!chapter,!thelauthorsUmdtieat!this! visible.!lflinlan!effort!to!preservelthe!syndesmtike!osteot-
particular!prosthetic!can!be!considered'inlalwégedtrum!of! omy!was! made!too! distal,! the! surgeon! may! havedulif@
cases.! The! Zimmer! Trabecular! Metal! TAR! minimizesgboplacing!theltibial'cutting!block.!In'this!situation,'an!additional!
resection,!averaging!approximately! 15!mm!for!bb#itibial ®bular!losteotomy!may!belrequired,!which,lin!turn,!increases!
and! talus,! and! permits! revision! arthroplasty! ohradesis! the!risk!of!poor!®&xation!and!nonunion.
laterlinllife!(Fig.12.1).lltlis!Important!tolnote!that!currently!no!
revision! system! is! available! speci®cally! for! theirder]
Trabecular! Metal! TAR! system.! Any! revisions! mustplee!
formed!with!an!alternate! TAR!system.!

Contraindications

Contraindications!to!the!procedure!adhere!to!those! oflo :
TAR!systems.!Theselinclude,!but!are!not!limited!to:

I' Uncontrolled!diabetes!
I Charcot!neuroarthropathy!
-l Peripherallvascular!disease!
I' Thellack!oflanlintact!®&bula!
I Bigni®&cant!tibial'metaphyseal!bone!cyst!
I Bigni®cant!talar!loss!Hueltolavascular!necrosis!

Fig. 12.9 Bkinlincision.!The!trans®&bular!skin!irridies!just!posterior!
to'the!midlinelof'the!®bula,!starting!15!cm!praadito'the!joint!levelland!
ending!at!the!distal'tip!ofithe!@bulal
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Fig. 12.10 Dsteotomy!
location.!The!®bular!
osteotomy!should!be!made!
proximally!enough!to!allow!
adequate!exposure!oflthe!
laterallankleljoint!while!
maintaining!as!much!oflthe!
syndesmosis!as!possible!to!
prevent!postoperative!
tibio®bular!widening!and!
instability.!Intraoperativesi!
and!radiographidhflimages!
demonstrate!the!proper!
osteotomy!location!

Fig. 12.11 Fibular!osteotomy.! The!osteotomy!can!be!performed!in!the!surgeon's! preferred!fashion: Eianesi@n!Yy,! or! transversedf!!
Mostlcommonly,!the!oblique!osteotomy!is!utilized?

Step Two becauselitlallows!for!preservation!of!the!syndesmosis,!and!a!
planelis!easily!created!between!the!bone!and!soft!tissue!for!
The!next!step!tolalsuccessfulltrans®bular!approach!is!degdection!of!the!distal!®&bula.!However,lit'can!prove!dif@cult!
mining!the!type! of! osteotomy!that! will! be! performed! (e.go! place! inter-fragmentary! compression! across! this! osteot-
oblique,! chevron,! or! transverse)! (Fi2! 11).! The! authors! omylas!an!adjunct'to!plate!®&xation.!Alternatively,!theloblique!
believe!that!the!bblique!osteotomylis!the!most!reproducibkkotomy! can! be! performed! in! the! sagittal! plane! from!
and! has! the! highest! tolerance! for! error,! which! may! pedximal-posterior! to! distal-anterior.! This! approach! also!
bene®cial! for! surgeons! new! to! the! trans®bular! approatlows! for! syndesmosis! preservation! and! can! more! easily!
Dependent!upon!the!surgeon's!preference,!theloblique! osiseommodate! placement! of!linter-fragmentary!compression;!
otomy!can!be!madelin!two!orientations. however,!separation!oflthe!distal!®@bulalfrom!the!soft!tissues!
Most!commonly,!the! bblique! osteotomy!lis! performedtfior! reTection!is! slightly! more! dif@culty.! For! surgeons! with!
thelfrontal!plane!with!thelosteotomy!starting!proximalllatenalbrelexperiencelinlperforming!theltrans®@bularlapproach, !the!
and!ending! distal' medial.! This! orientation!is! advantagedushsverse!and! chevron! osteotomies!may!be!used,!although!
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the! authors! are! not! convinced! of! any! clinical! bene®t.irhhroves!the!speed!oflinsertion!and!limits!lateral!soft!tissue!
lengthening! or! shortening! of! the! ®bula! is! anticipated,! fhdtiation! that! can! be! problematic! with! plate! &xation.! Once!
osteotomy!should!be!selected'to!allow!for!the!correction.lthe! osteotomy! is! created,! the! distal! &bular! segment! is!
relected!in!aldistal-posterior!direction!and!stabilized!to! the!
lateral'wall!oflthe!calcaneus!withlaltemporary!wire.!Thelwire!
Step Three islbent!posteriorly!tolavoidlinterfering!with!the!remainder!of!
the!procedure.
The!®nal'step!to! success!Is! proper! &xation.! Fixation! of thi&l medial! ankle!arthrotomy!is!then! performed!through!al!
osteotomy! ranges! from! inter-fragmentary! screw! @xatismall! 2mini-open®! incision,! directly! overlying! the! medial!
withla!3.5-mml!partially!threaded!screw!and!alneutralizatigntter.!Any!osteophytes!identi®ed!within!the!laterallincision!
plate!or!a!®bular!locking! plate!to! theluse!oflintramedullamthe! medial! gutter! should! be!excised.! Through!the!lateral!
arush-rod®!withlalSteinmann!pin}(Fig2!12).!Allltechniques! incision,!the!medial+laterallsizerlis!insertadlgisualized!on!
have!demonstrated!clinical! ef@cacy.! Plate! &xation! provigesioperative! Tuoroscopy! to! determine! the! medial+lateral!
the! bene®t! of! rigid! &xation,! while! an! intramedullary! raaiplant! size! (Fig.12.13.! Etch! marks! on! the! sizer! aid! in!

Fig. 12.12 Dsteotomy!
®xation.!Locking!plate!®@xation!
(&)!or'antintramedullary!rod!
(b)can!belutilized!to!®xate!the!
Rbularlosteotomy.!Fixation!
selectionlis!dictated!by!
surgeon!preference,!osteotomy!
type,land!the!need!for!
lengthening!or!shortening!of!
the!®@bulalfor!varus/valgus!
correction?

Fig. 12.13 Medialtlateral!
sizing!!'The!medialtlateral!
sizerlshould!belinserted!into!
theljoint!and!placed!Tush!with!
thellateral'talus.!lt!contains!
etch!marksl!tolindicate!the!
implant!size!d).!Con®rmation!
onlintraoperative!C-arm!
imagelintensi®cation!is!
imperative!to!ensure!no!
medialtlateralloverhang!
exists!@).!Iflthelpatient's!
anatomy!lies!between!two!
sizes,!the!lsmaller!size!should!
be!selecteddll.!Utilized!with!
permission!from!Zimmer!
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Fig. 12.14 RAlignment! oflthe!lower! leg! In!the! guide.! The!tibial! cregte!lateral'talus!vertical!during!bony!resectibh!{images!utilized!with!
should!parallel'the!frame!rods!in!the!sagittal! pladgifhile!the!foot/ permission!from!Zimmer!
ankle!should!be!internally!rotated!5"+10"!to! place!the!anterior! half! of!

appropriate! selection.! Ifl the! patient's! anatomy! is! betweimserted! from! the! medial! side! to! prevent! interference! with!
two!sizes!oflthelimplant,!the!smaller!size!should!be!utilizidéral! implantation.! First,! the! transcalcaneal! pin!is! placed!
to!prevent!medialtlateral'bverhbng. withinlthe!posteriorland!plantar!halfloflthe!calcaneus,!parallel!
to! the! tibial! plafond! and! footplate.! Intraoperative! C-arm!
imagelintensi®cation!should!belutilized!to!ensure!appropriate!
Alignment and Fixation placement.!Once!placed,!the!calcaneal! pinlis!secured!to!the!
footplate! with! calcaneal! pin! hooks.! The! hooks! should! be!
Thelalignment!guide!that!was!previously!constructed!on!tigdtened! simultaneously,! pulling! the! heel! against! the! foot-
back!surgical'table!is'now!brought!onto!the!operating!talate! until! slight!bowing! of!the!pinlislappreciated.! The!heel!
and!the!foot!is!appropriately! positioned!Into!the!guide.! Thgpport! cup!is! then! removed.! The! talar! half! pin!is! placed!
heellis!placed!into!the!heel!cup,'and!the!position!of!the! heekt.!Mhe!pin!should!belinserted!medially'into!the!talar'neck,!
cup!is! adjusted! until! the! center! of! the! heell is! equidistunst! distal'and! anterior!to! the!tip! of! the! medial!imolus.!
between!the!alignment! rods!in!the! sagittal! plane.! The! cHii¢!pin!should!be!placed!unicortically!land!on!anlangle!from!
supportslare!adjusted!withlinsertion!orlremoval!ofladditiorthdital! to! proximal! to! avoid! interfering! with! intraoperative!
support!blocks,!land!the!U-framelis!slid!distally!or!proximallytaging!and!bone!resection.! The!talar! pin! must! stay! below!
untillit'rests!under!the!midportion! of!the!proximal! calf.!Thibk! talar! resection! site,! otherwise! when!resection! is! under-
tibiallcrest!should!run!parallel'to'the!frame!rodslinithe!sagitiaiken,! the! pin! will! interfere! (Figl2.19.! Once! the! proper!
plane.! Once! achieved,! the! U-frame! is! locked! into! plagesitionlislcon®rmed,!the!pinlis!secured!medially!to!thelfoot-
(Fig.12.14. plate!with!thelappropriate! clamp.!With!the!talus!and! calca-
The!foot!is! then!appropriately! positioned! onto! the! foateus! secured! to! the! alignment! frame,! tibial! stabilization! is!
plate! with! 5"+10"! of! internal! leg! rotation! (Fi$j2.114.! To! performed.! On!anterior+posterior! C-arm!image! intensi®ca-
ensure!the!taluslis!bppropriately'aligned,!a!malleable!rettam, 'con®@rm!that!thetibiallalignment!rod!parallels!the!lateral!
torlcan!be!placed!into!the!mediallankle!arthrotomy!site.!lthistder!ofltheltibialat'the!mid-shaft!level.!Alsecond!rod!placed!
important! to! understand! that! the!internal! rotation! positiolagéral! to! medial! in! line! with! the! projected! tibial! resection!
the!anterior!half! of!the!lateral! talus! vertically! during! reseferms! an!@lron! Cross®! and! demonstrates! that! alignment! of!
tion.! The! footplate! brackets! are! tightened,! and! the! elathieimplantiwilllbe!perpendicular'toltheltibiallaxis!(Rig.W.!
wrap!secures!the!foot.! The! position! of! the!foot! through! tBeice! con®rmed,! two! tibial! half! pins! are! placed! at! 5! and!
plantar! aspect! of! the! footplate! should! be! assessed.! Enggtein!proximallto'thelankleljoint.!The!halflpins!can!be!placed!
that!the!footlis!Tushlwith!the!footplate.!lflit!is!not,!adjust!thehicortically! or! bicortically,! depending! on! surgeon! prefer-
alignment!of!thelextremity.!If!aldeformity! (varus/valgus)!ishce!and!bone!quality.! They!are!secured!to!the!medial'ante-
preventing!Tush!contact!between!the!foot!and!the!footplatigf! frame! rods! with! the! appropriate! clamps.! Al pin-to-rod!
additional! procedures! orlalignment! guide! adjustments! n@ginp,!with!alcarbon!®@ber!rod!for!ladditional!stabilization,!is!
belneeded.!Intraoperative!C-armlimagelintensi®cation!shqldaied!medially!and!connected!between!theldistal!tibial!half!
con®@rm!appropriate!ankle!joint!position!before!securing!hialand!the!medial!posterior!frame!rod.! The!tibial'alignment!
leglinto!the!guide.! rod!and! calf! supports! can! be! removed.! Adjustments!in! the!
To!secure!thelextremitylinto!the!alignment!guide,!h!trasstup! of! the! alignment! guide! can!be! made! to! address! mild!
calcaneal! pin! and! three! half! pins! are! placed.! All! pins! ateformities!during!implantation!of!the! TAR!{Tali2!1).
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Sizing and Positioning curves!for! that!implant! size.! The! sizer! should! demonstrate!
complete! coverage! without! anterior! or! posterior! bverhang!

Prosthetic!lcomponent!size!should!be!con®rmed!utilizing!{Rred.! 12.179.! If! overhang! is! present,! the! next! size! down!
anteriortposterior!sizer.!The!size!determined!for!the!mediahould!be!trialed.!Note!that!the!sizer!can!be!rotated!to!evalu-
lateral! sizing! at! the! beginning! of! the! procedure! should!&e!tibial'and!talar!resectionlindependently.!Additionally,'the!
used.! The!anteriortposterior! sizer!will! mirror! the! resectioomponent!sizes!are!notlinterchangeable;!therefore,!the!lsame!
tibial'land!talar!kize!must!belimplanted.

The!cutting!guide!is!attached!to!the!lateral! cut! guide!for!
provisional! resection!alignment.! Al probe!is! placed!through!
the!®position®!hole!on!the!cutting!guide!and!aligned!with!the!
superior-mostlaspectlofithellateralitalar/dome.!Inlthelunlocked!

Table 12.1 Patients!with!limb!deformity!

For sagittal plane deformity

4! Oncelthelleg'has!been!secured!to!thelalignment!guide,!althird!
tibial'half!pintis!placed!directly!anterior,!just!proximal'to!the!
ankle!joint.!This!half!pinlis!secured!to!the!alignment!guide!with!a!
transverselcarbon!®ber!rod!and!tlamp! (Fid.8!
Once!the!halflpinlislinserted,!manual!powerlis!utilized!to:!

k! Pullltheltibialanteriorly!toladdress!recurvatum!

#! Push!theltibia!posteriorly!to!correct!procurvatum!

Once'the!deformityis!reduced,!the!half!pin!is!locked!into!place!
along!the!carbon!®&ber!rod,'holding'the!reduction!stable.!The!
index!procedurelis!then!performed!according!to!the!previously!
described!protocol!

For frontal plane deformity

41 Adjustments!are!made!prior'tolinsertion!oflthe!talar!pin.!
Typically,'half!pins!are!placed!consecutively'in'the!calcaneus,!
talus,!and!tibia,!securing'the!leg!to!the!alignment!guide.!When!
addressinglvarus/valgus!malalignment,!the!talar!halflpin!should!
belinserted!last!
Oncelthelcalcaneus!and!tibialare!stabilized,!altemporary!half!pin!
islplaced!into!the!lateral'talus.!This!half!pinlis!utilized!as!a!
3joysticke!to!manually!correctlvarus/valgus!deformity.!If!
required,!aldeltoid!peal!can!be!performed!tolaid!in!correction!of!
varus!malalignment!

Fig. 12.13 Malarthalflpiniplacement.!Theltalarthalfipinishould!belanc ! ©Once'the!deformitylisireduced,'the!mediallstabilizing'talar'half!
lated!from!distallmediallto!proximalllateraliwith!cautioninotitoladvan  Pin'islinserted!and!secured!to!thelfootplate.!The!temporary!lateral!
thel pin!too! closelto!theljoint!line. ! Ifl this! occurs, Ithe! pintwilllinterfer  halflpinlisiremoved,and!thelindex!procedurelis!performed!
withlintraoperativelimaging!and!joint!resectionl accordinglto!the!previously!described!protocol!

¢

b

b

Fig. 12.18 Wlignment!framelfor!sagittal!plane!deformity.!Placementlafiterior!tibial! half! pin!frame!is! shown!from! a! lateral! vieghd! an!
anlanterior!tibial'halflpin!can!allow!the!surgeon!to!manually!adjust!tamterior!view!d).Images!utilized!with!permission!from!Zimmer?
recurvatum!or! procurvatum! prior!to! bony! resection.! Placement! of! an!
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position,! the! probe! should! be! taken! through! the! arc!hafleland!placed!into!the!talus!and!tibial'holes!to!evaluate!the!
Fesection! for! visualization! of! the! reconstructed! Joint! lirehount! of! tibial' and! talar! osseous!resection!independently.!
(Fig.112.19.!Thelslidellocks!and!thelanterior+posteriorstog Loosening'the!slide!locks!allows!forladjustmentslin!the!prox-
thellateral!cut!guide!can!bel!loosened!to!allowstdjents! imalland!distal'directions.'When!satis@ed!with!the!lalignment,!
to! the! arch! of! resection! and! locked! into! place! when! thexify! that! bll'assembly!pieces!are!locked!and!initiate! osse-
appropriate! alignment! has! been! established.! Adjustmesus!resection.
can!be!made!to!allow!for! exact!replication! of!the!joint! line!
(Fig.12.19.IThe!probe!can!be!removed!from!the!2position°!

Bone Preparation

The!tutting!guidelisiremoved!from!the!lateral!cut!'guide!and!
replaced!with!the!precutting!guide.!This!guide!willlallow!the!
surgeon!tolcreate!alseries!of!pilot'holeslin!both!the!talus!and!
tibia.'The!precutting!guidelis!locked!in!a!static!position,!and!
in!a!l peck! fashion! the! precutting! guide! drill! perforates! the!
opposing!joint! surfaces! (Fig-2!20.! The! drilllis! etched! to!
correspond!to'thelsize!oflthelimplant.!When'this!etching!con-
tacts!the!precutting!guide!lintraoperative!C-arm!imagelinten-
si®cation!should!belutilized!to!assess!the!depth,!ensuring!that!
the!medial'malleoluslis!notlviolated.!In'most!cdtteddrilling!
will'need!to!be!slightly!deeper!than!the!etch!line!to!improve!
Fig.12.17 !Anteriortposterior!sizing.!The!anteriortposterior!sizer,!cqutting! ef@ciency.! Re-chuck!the! drill,! so! that! the! drill! con-

responding!to!the!selected!implant!size,lis!used!to!ensure!that!no! e lthal Iafithalnre-c taride Thicl telthal —
rior!or!posterior!overhang!exists.!The!tibia!and!talar!sizes!must!beiﬁﬁs'the'mjge'of'the'pre cutiguide.!This!permits!the!ef@cient!

same, butltheirlresection!canibelevaluatedlindependently.image!utiiF@ation!oflalseries!of!pilot!holes!without!continually!having!
with!permission!from!Zimmer?® to! verify!the!depth!Tuoroscopically.! The! most! anterior! and!

Fig. 12.18 Doint!linelreconstruction.!With!the!cutting!guidelin!place,&hlows! the! anterioraj!! central! (,! and! posteriorid! joint! line! that!
probelis!placed!through!the!?position®!hole,!which!allows!the!surgemritches! the! bony! resection.! Images! utilized! with! permission! from!
to!reconstruct!the!joint!line,!mirroring!bony!resection.!Here,!the! proBghmer?
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Fig. 12.19 Adjustment! guide! for! Joint! line! reconstruction.! The! slidahatomy.!Images!show!how!toladjust!the!cutting!guide!iflthe!alignment!
locks! and! anteriortposterior! stops! are! utilized! to! adjust! the! cuttiatjbo!anteriortg),!too!proximall¢),'too!distal'@,!or!too! posterioré).!
guide!and! allow! matching! of! the!joint! resection!to! the!joint! surfacémage!utilized!with!permission!from!Zimmer!
Thelgoallis!tolestablish!albalanced!joint!lialelthatching!the!patient's!

Fig. 12.20 Precutting!guide!!
The!precutting!guide!allows!
thelsurgeon!to!create!alseries!
oflpilot'holeslin!theltibialand!
talus!tolaid!in!burr!resection!
(8).'The!depth!of!the!drill!
utilized!during!the!precutting!
step!should!be!con®rmed!on!
intraoperative!C-armlimage!
intensi®cationk(y!to!avoid!
medial!malleolar!
impingement?

posterior'holes!may!not!contact!the!boneland,!therefore, !ritiet! excessive! anterior! and! posterior! resection! is! not! per-
not'belutilized,!depending!on!the!patient'slanatomy.!Oncefalined.! Lateral! to! medial! resection! is! continued! until! the!
oflthe!pilot'holes!have!been!created,!the! precutting! guid&tisim!spacer!contacts!the!cutting!guide.
removed,!and!the!cutting!guide!is!secured!into!place. The!5-mm!spacer!is! removed!and!without! adjusting! the!
W! burr! guard! is! placed! over! the! burr,! and! the! sktudist!guard,!the!burrlis!placed!into!the!dtibial#1°holelon!the!
insertedlintolthetalus®!holeloflthelcutting!guide.!'Thelappruatting!guide.! The!anteriortposterior!stops!are!adjusted,!and!
priate!sizeltalar!provisionallimplantican!belutilized!tolhelp!dbe! same!plungeland!sweep!method!is! utilized!in!a! counter-
the!depth!(Fig22.27).!Once!the!appropriate!depth!is! deteclockwise!direction!tolpartially!prepare!thk!tibial (B 21).!
mined,! lock! the! burr! guide! into! place;! this! improves! ef@esection!is!continued!until'the!burr!guard!stop!contacts!the!
ciency!during!resection.!Theltalar!provisionlisiremoved!andiating! guide.! Resected! bone! within! the! joint! is! removed!
5-mm! spacer! is! snapped! onto! the! burr! guard.! The! spagightalrongeur,'and!the!burrlis!placed!into!the@tibial#2°hole,!
removes!5!mm!from!the!depth!of!the!resection!during!bomighout! adjusting! the! burr! guard.! The! remainder! of! tibial!
preparation,!which!prevents!violation!oflthe!medial! mallepreparationlislcompleted!with!the!laforementioned!technique.!
lusland!mediallneurovascular!structures!(Exg2D).Mheluse! Ifithel5-mm!spacer!was!utilized!forltalar!preparation,!the!burr!
oflthe!5-mm!Ephcer!can!be! omitted! based!upon! prefereistplaced!backlintolthe!?talus®hole,!and!thelremaining!5!mm!
Intraoperative!C-armlimagelintensi®@cation!should!be!utilizeftithe! bone! on!the! medial! side! of! the!joint!is! resected.! The!
to!lcon®@rmlresection!depth.!Thelcutting!guidelislunlocked!gmidt! should!belirrigated!thoroughly!with!a!pulsating!lavage!
rotated!along'thelresection!arc.!Osseous!resection!oflthetahdall!fesected!bonelshould!belexcised {2ig.1D.!
islundertaken! utilizing! a! 2plunge! and! sweep®! method!in! alRail! hole! preparation! occurs! next.! Tibial! and! talar! rail!
clockwise! Hirection! (Fig.12.21).! The! anteriortposteriorhole!drilllguides!correspond!to!the!selected!implant!size!and!
stops!on!the!lateral! cutting! guide! can!be!adjusted!to! enarad!mated.! These! guides! replicate! the! dimensions! of! the!
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Fig. 12.21 Burr! resection.! The! talar! provisional! implant! is! placeturovascular!structures!during!resection.!Theltaluslis!prepared!®rst!uti-
between!the!cutting!guide!and!the!burr'toldetermine!the!depth!oflrefeinrg'alplungeland!sweep!method!inlalclockwise!directiptitlowed!
tion!(&).'Oncelcon®rmed!onlintraoperative!C-arm!imagelintensi®catlmyitlbial' resection!in!a! counterclockwise! direct{tih.! Resected!bonelis!
theltalar!provisionallimplantlisiremoved!and!the!5-mm!spacerlis!laf@serdbved,! revealing! the! prepared! space! for! the! intiiih | Images! uti-
to!the!burr!guardb,!which!protects!the!medial!malleolus!and!medidi.ed!with!permission!from!Zimmer!

implant!and!provide!a! strong!indication! of!/&nall componédti'the!laterallview,!con®rm!that!anteriorland!posteriorlover-
positioning.! The!linked!components!should!be!inserted!irtahg! is! minimized.! The!rail' holes! should! be! Tush! with!the!
theljointtogetherland!manually'adjusted!until'thelappropriaésiected! tibial and!talus!to! ensure!appropriate! seating! of! the!
medialzlateral! and! anterior+posterior! position! is! achievé@hial! components.! Ifl any! adjustments! need! to! be! made,!
There! should! be! no! lateral! overhang.! The! talar! and! tii@thove!the!spreader!pin,!adjust!the!spreader!pin,!'and!replace!
components!can!be!rotated! anteriorly! and! posteribrly!intlee! spreader! pih,! con®&rming! the! adjusted! position! under!
pendent! of! each! other! for! implant! placement! that! clos€yarm!image!intensi®cation.!After!the!raillhole!drilllguides!
matchesl!thelpatient'slanatomy.!When!satis@ed!with!the!pastlappropriately!seated,!K-wires!arelinserted!from!lateral'to!
tion,! al spreader! pin! is! inserted! between! the! componentsdiallthrough!holeslinlthelguide,!securing!the!guide!for!rail!
holding!them!static,!and!intraoperative!C-arm!imagelintensele!preparation.
®cationlis!utilized!tolcon®rm!the!position!(ER29).10nlan!  Thelappropriate!tail'hole!drilllislused!in!alpeck!fashion!to!
anteriorxposterior!view,!there!should!be!no!lateralloverhggpare!each!oflthelfourlrails!untilthe!stop!contacts!the!sleeve!
oflthe!prosthetic!lcomponents,!and!alsmall!notchlin!the!titbéithe!guide.!Afterleach!holelis!drilled,!a'rail'hole!stabilizer!is!
rail'guide!should!align!with!the!anatomic!axis!lo@ltibia.! inserted!into!the! prepared!rail' to! ensure!the! guide! remains!
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Fig. 12.22 Rail'guide.'When!
theltaillguidelis!seated!Tush!
within!the!joint!space,!the!
anteriortposterior!view!shows!
alnotchlonltheltibial'side!that!
should!align!with!the!
mechanicallaxis!oflthe!tibia!
(8),'while!the!laterallview!
shows!Tush!placement!oflthe!
components!with!minimal!to!
nol!gapping!between!the!rail!
guide!and!the!tibialand!'talus!
(b).'When!satis®ed!with!the!
position,!the!spreader!pin,!
indicated!by!the!red!arrow,lis!
inserted!

Fig. 12.23 Mriallimplantation.! The!tibiall and! talar! trial! implants! areibrview!b)andalateralvievd! Nomedialtlateralorlanteriortposterior!
placed!into!the!prepared!joint!spaal!énd!implant!positioninglis!con- overhang!should!be!evident!and!the!rails!should!align!with!the!prepared!
®rmed!onlintraoperative!C-armlimagelintensi®@cation!both!from!an!argitguide!holes!

seated!while!thelother!holes!are!drilled.!'Oncelcompleted,létetal! impingement! does! not! occur! with! &bulaticédn. !
K-wires!and!rail'hole!drilllguides!are!removed,!and!the!joiltédial! gapping! and! stability! through! the! mediahsrtomy!
islirrigated.! should! be! evaluated! and! addressed! as! needed rdfligha!
restriction! of! dorsiTexion! motion,! without! impingeent,! a!
tendo-Achilles!lengthening!or!gastrocnemius!recaessiould!
Trial Implantation be!considered.! Dnce! satis@ed! with!the! stdhitit}t range! of!
motion!oflthelankle!joint,!the!footplatelis!reseclr
Thel!provisionalltibialland!talar!triallimplantshtie!inserted.!
Theltriallcomponents!should!sit!Tush!without!owaerg'inlany!
direction.!Alignment! of! the!implant!with!the!raillige! holes! Final Component Insertion
should!also!be!ton®@rmed!(Fig-23.!When!theltriallimplant!
is!seated,!the!footplate!on!thelalignment! guidetigborarily! With! the! tibial! provision! implant!in! place,! tt@nal! talar!
unlocked!'tolassess!dorsiTexionland!plantarTekifithe!ankle! component!is! seated! on!the!talar!inserter!in! tipebppiate!
joint!IThe!®bulalcan!be!unpinned!from!the!ca&loatolensure!orientation!and!impacted!from!lateral!to!media (ER.24.!
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Fig. 12.24 Implant!insertion.! The!talar component!is!implanted! &th#!rails!to!secure!thelimplaa(IThe!®@bulalis'reduced!and!®@xated!with!
(8).!Theltibial'base!and!polyethylenelcomponents!are!snapped!togetimelitralization!platesf 'images!utilized!with!permission!from!Zimmer?
(b)!and!inserted!into!theljoint!spac®/{Bonelcementlis!utilized!around!

Belsureltolalign!the!raillholes!beforelimpactiond&thelcom- (Fig.!12.24.ITheltibiallcomponentlislimpacted!from!latecdl!t
ponent! is! appropriately! seated,! the! talar! insésteeleased,! medial,!ensuring!alignment!oflthe!rail'holeg(ER.24.!0Once!

completing! talar! component! insertion.! The! tiigabvision! seated,!theltibiallinserterlis!released!and!C+ayagie!intensi®-

implantlis'removed.! Theltibial'base!and!polyethgleompo- cation! is! utilized! to! con®rm! ®&nal! component! jowslt

nents! are! snapped! together! on! the! back! surgidellitdithe! Polymethylmethacrylate!cementlis!thenlinjectediuleach!of!
appropriate! orientation! and! loaded! onto! the! tilakrter! the!fourlimplant!rails'completinglimplantation!(Fig.24.
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Closure Postoperative Protocol

Tibial! and! talar! half! pins! and! the! transcalcdngiall are! When! TAR!is! performed! without! any! additional! oas#o
removed,!thelextremitylis!freed!from!thelalignnmente,!and! procedures,!patients!are!kept!non-weight!bearitegfieu-
the!guidelis!passed!offltheloperating!table.! Timploeary!sta- tral! splint! for! 3! weeks.! At! which! time,! the! suturase!
bilizing!wirelinlthe!®bulalisiremoved!from!thedfat!calcaneal! removed,!and!weight!bearing!in!a!controlled!anktiom!
wall,!and!the!®bulalis!rotated!backlinto!positisinecessary!devicelis!initiated.! Physical!therapy!is!inidatat! 3'weeks!
to!correct!forlvarus!or!valgus,!the!®&bula!carehgthened!or! and!continued!until'the!patient!is!able!to!'weigbabwith-
shortened!and!then!stabilized!with!a!lateral!@plede!of'the! out!assistance!and!navigate! stairs! safely! andBgashed!
surgeon's!choice!(Fid.2.24.'Although!a!®»bular!locking!platefull! manual! muscle! strength.! When! osseous! procstiure
islthe!most!common!type!ofl®&xation,!al®bulatifrog®!can! accompany!the! TAR,!the!healing!of!the!additionakoss!
alsobelusedtolstabilizelanlosteotomy(EiglR). \Syndesmotic! procedure!dictates'how!long!the!patient!will!beaight!
®xation!can!be!utilized!iflthe!syndesmosis!iskedl unsta- bearing.!Thelauthors!are!strong!proponents!ofleaight!
ble.! The! authors! have! utilized! Texible! suture!t@xafor! a! bearing!and!range! of! motion!following! TAR.! Becausk!
questionably!stable!syndesmosis!(Ey28.!However,liflthe! this,! the! authors! Will! bften! stage! concomitaisdenus!
®bular!osteotomy!is!made!appropriately!and!dogdisrupt! fusions!and!osteotomies.!All!softltissue!balanésidpne!at!
thelentiretyloflthe!distal'tibio@bularlsyndesmtikislis'rarely! the!time!of! TAR.!

required.! The! anterior! talo®bular! ligament! is!irepgawith!
honabsorbable!suture;lifineeded!aldrain!is!@/soed!layered!
lateral!closurelis!performed. Complications

Revision Patient

As! with! all! TARSs,! revisions! can! be! challenging!hwihe!
Zimmer!TrabecularMetal'TAR.!Currently,'thereligtagision!
prosthetic! speci®@cally! designed! for! the! Zimmetbacalar!
Metal! TAR.! In! settings! where! revision! TAR!is! reguiyi an!
alternate!system!may!belutilized.!
Inlsituations!vhereltibio-talo-calcaneallarthrodesislisinec-
essary,!thelarched!bone! cuts! of! the! Zimmer! prosthetic! may!
provide!clinical!bene®t!and!technicall ease.!In! patients!with!
minimallbonelloss,!thelarched!cuts!can!be!preserved!and!will!
mate! like! puzzle! pieces! during! arthrodesis! preparation.!
Special! care! must! be! taken,!in! the! setting! of! infection,! to!
make!surelthat!thelcement!spacer!does!not!damage'thelarched!
contours!(Fig12.28.!When!the!ankle!is!ready!for!arthrode-
sis,!thelsurgeon!must!take!care!to!prepare!theltibialand!talus!
to'healthy!bleeding!bone,!while!following!the!contour!of!the!
arches.!Oncelthis!occurs,!the!lsurgeon!may!use!their!@&xation!
oflchoice,!most!commonly!retrogradelintramedullary!nailing!
or! plating.! Loss! of! limb! length! can! be! reestablished! with!
bone!grafting,!orlin!situations!where!minimal!bone!was!lost,!
alshoellift'can!be!lncotporated!(Fig.29.

Oversizing

Dversizing! the! prosthetic! is! al common! problem! that! can!
cause!debilitating!painlin!the!ankleljoint!!tlislimperative!for!
the! surgeon!to! accurately! use! the! medialtlateral! sizer! and!
anteriorxposterior!template!to!properly!size!the!implant!and!

Fig. 12.23 When!the!syndesmosis!is!unstable, ! Texible!suture!@xatf CON®rm! sizing! with! Tuoroscopic!imaging.! An! oversized!
can!belutilized! talus! can! cause!friction!and! pain!along! the! megiigér.!
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Fig. 12.28 Revision!to!
tibio-talo-calcaneal!
arthrodesis!!In!the!face!of!
infection,!alstaged!salvage!
procedurelis!preferable.!An!
antibiotic-loaded!
polymethylmethacrylate!
cement!spacerlis!utilized,!with!
carelto!match!thelarched!
resection!ofltheltibialand!talus!
in'both!the!frontal'and!sagittal!
planes!@!b!lrespectively).!
When!thelinfection!has!
resolved,'alretrograde!
intramedullary!nail'can!be!
utilized!with!minimal!limb!
length!losslas!demonstrated!
onlanteriorxposteriodfland!
lateral!@)!radiographs!

This! can! be! evaluated! with! visual! inspection! through! the!

medial'arthrotomy!incision.!Iflthere!is!any! question!regard=onclusions

ing! proper! sizing,! the! huthors! recommend! selecting! the!
smaller! prosthetic.! If! a! patient! presents! with! an! oversiztthough! relatively! new,! the! Zimmer! Trabecular! KIETAR!
talus!postoperatively,larthroscopic!debridementlofithe!medigtem! has! al novel! design! that! addresses! many!aithti-
gutter!can!eliminate!some!pain!and!discomfort.!In!situatideages! associated! with! primary! TAR.! Surgeons! shiauidl-
where! this! does! not! eliminate! pain,! revision! to! a! smallarize! themselves! with! the! lateral! surgical! apgnband! be!
comfortable! performing! b! ®bular! osteotomy! iolgaposure!

brosthetic!may!be!necessary.!
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to!the!joint.! Surgeons! willl @nd! that! this! systéraferencing!  plastylcomponentslat!5-yearsimeasurediwithlradémsteetriclanal-

inalicl | | ihle 1 thel | ysis.!ActalOrthop.!12012;83(01):36+40.!
devicelislaccuratelandireproducible, land!the!sssthestores! 1.0.!Meneghini'RM,!Ford!KS,!McCollough!CH,!Hanssen!AD, !Lewallen!
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