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Abstract : Post-operative Radiographic assessment in bilateral Total Knee

Arthroplasty : Conventional VS. Computer-Assisted surgery Method

Nathee Ruangthong, MD

Department of Orthopedic Surgery, Banmi Hospital.

The purpose of this retrospective study is to compare the efficiency of
computer-assisted surgery (CAS) and conventional method (CONV) in TKA using
mechanical axis (MA) and component alignment measured on the postoperative
radiograph in the same patient by different technique for TKA on both sides of the knee.
Retrospective study design. Methods : Fifty-two TKA in twenty-six patients with primary
osteoarthritis of both knees that underwent primary TKA by computer-assisted surgery
one side and conventional method on the other side were inclusion criteria. Digital long-
leg weight-bearing radiographs were taken. The mechanical axis (MA), femoral component
in coronal plane (FFQ), tibial component in coronal plane (FTC), femoral component in
sagittal plane (SFC) and tibial component in sagittal plane (STC) were measured and
compared. Result: The MA indicated that computer-assisted surgery (CAS) is significantly
improved accuracy compared with conventional method (178.12° + 1.56° and 176.15°+
1.85° respectively, p = 0.00). For FFC alighment, the results showed that CAS group is
significantly more accurate than CONV group (88.58° + 1.30° and 87.38° + 2.02°
respectively, p = 0.07). CAS group showed less distribution and fewer outliers of data
than CONV group. For FTC, SFC and STC alignment, the means of both groups were no
difference (p >0.05). Otherwise, the numbers of outlier CONV group trend toward greater
than CAS group (FTC 3.8% and 0%, SFC 26.90% and 15.4%, respectively). There was no
report of change in the navigator group procedure to conventional method during surgery,
and no perioperative or postoperative complications were noted.  Conclusion
Computer-assisted surgery (CAS) is a safe and useful intraoperative tool for total knee
arthroplasty to improve accuracy of mechanical axis, good implant position and reduce
number of postoperative implant outlier. More number of sample size and clinical
outcome will be required additional investigation.

Keywords: Computer-Assisted Surgery, Arthroplasty, Total Knee Replacement
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(soft tissue balancing) wanzan nslaifinnzunsndoundariida niausluuULaz
guiumskantenieuitviuaionniu>’ saufensnsdudoniten (prosthesis component)
Teglununfimunzay Fagniinnsaninduliadvddiandiazsilideidiniionaansaldanulduy
Ju** msfnwneunthifiieadestunisnehumisiimanzannudn NM519UILUYBY  total
knee prosthesis TiiAnunnnitudewiiu 3° WewSeudleutiu mechanical axis (MA = 180°)
YOIVNULUINTNINSINET  WUINBATINIINEIY (loosening) U4 total knee prosthesis 111nN31
ﬂejuﬁﬁmumsuaa total knee prosthesis < 3° egnilfudrfyvsadfdoSouiiuiu
mechanical axis” " Fsfunismnuamadiensiudernfonloglunafmnzaniady
Uimﬁwﬁaﬁmﬁﬂﬂuﬂmﬂ’u n1511 computer-assisted surgery (CAS) antaglunisusinde
Wfisutaauivdaiium  (Suitnisildtunisuusihimglfnmaidadamiuusdugunny
Fansdianszgnuagnsesutstes implant’ egslsfnumuiniivatenisinulinute
uananeeamsld CAS owFeuifisutumanilagissssua  uenanidmuimsld cas vl
nsrdslnannunTusasilentanunnzuwnsndousniudie " daguszasduasnisfing
defnwudieuiiisunwae fedluduaedlisunisitededudenndeusassiranuulgugd
(primary osteoarthritis of the knees) ndin1sEndaUasut o eusenindsindaLuUsTUA
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19 CAS fanausnsnaiuvsely
2. Fmsadavialadiviilityn mechanical axis memdsnssindnegluzag 180 + 3 ° 1n
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Wun1sfnen wuu Retrospective study
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Usern3 (Target population) : Q’ﬂaEJS(T@LszhLﬁamnﬂiwﬁé’aa%’umiﬂhﬁmLﬂ?ﬂ'su%mﬂmﬁsm
NauAI9819 (Study population) Q’ﬂfaEJ%aLﬁzhLﬁamﬁmw%’UﬂﬂiﬂwﬁmLﬂﬁausﬁ’am%ﬁaﬂmmuﬂ
ooslsTAnd Tssmeuiathunil fausifeununiug w.e.2558 Safounnsinu w.a.2560
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nsAwIIIumeg1aiieldlunisAinen Tdeyaaindn mechanical axis lun1sAnwiiises
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(1 — 1)

M

InUYINISAAILAZANDEN
LNE9INISARALEN (Inclusion criteria)

Q’ﬂ’;sﬁlﬁ%’umimﬁm%’aLGU"]Lﬁsmﬁaammﬁ[maeﬁmﬁmLLUUﬁiimmﬁq%’NLLazmiméfm%ﬂ
Frafindelneld CAS
\nawginISAneen (Exclusion criteria)

Q’ﬂ’;&Jﬁﬁmwdw%’ﬂ?ﬁ%ﬁawé’mﬁﬁmhjmuﬁgmaﬁw e mengSadlianysaliieanasie
mMyiauld way flhefiliannsodunvsndeuls viefideyalunsirdaliasudiu
inSesilafildlun1side

1. JeyanneesedaTva (Synapse-PACS system, Fujifilm Medical Systems USA,

Inc.) WUU long-leg  weight-bearing Tuvauggrewmdsadnlagn (full extension) i
5282A1UITU 1-3 LADUNARAR

2. woufufudeyadtheusznaude e 01y tndn BMI Yuilindn 41efiknge nanis

Togy wnndingn wazAlddne
fawUs denu wazn1sIn
faruarfitnainn wene$sd (Radiographic measurements parameter)
dJoyanimdne¥dndvaazgninuna Anseiuanfudoya TaeYayusmeduiolud
Fauanagud 1 (MARwIN)

1. Mechanical axis (MA) in coronal plane: ﬁaﬁmmﬁﬁmﬁ’u%ﬂ Femoral axis Wag tibial
axis BE5¥NIN9 0° + 3° (180° + 3°)

2. Femoral component in coronal plane (FFC) wag Tibial component in coronal plane
(FTC) fiafingul valgus %38 varus U839aliien (prosthesis) LUSBULigURULLY axis V8d
n3gan femur LagnsEAN tibia AUA1AY

3. Femoral component in sagittal plane (SFC) A3yl flexion %38 extension Ya47aL
Wiy (prosthesis) 1USeULiBUAULWA anterior cortex YaInTEAN femur

4. Tibial component in sagittal plane (STC or posterior slope) fof1 slope VBIUDLU
Wigsl(prosthesis) LU3guLiguiulud posterior cortex Uaansean tibia



¢ L%

1SINYIUIARIAUIIVET UM 27 aUuN 2 n.A. - 5.A. 2561

9

nsAATIEideya

N9IATIIN9EDR (Statistical Analysis)

Tasgnideyansaiinlagldlusingu SPSS ver.17 (SPSS Inc. Chicago, Illinois)
euRATIUTIey (descriptive) dududinans Andesuuinnssiu S1uautuuasodidud
ALARALATDUAN mechanical axis (% outlier)

AnnginansiSeuiiisuseninanguleld pair ttest Wisuiisuamuanisdmiutoyad
nsza1ediuni wagld Wilcoxon test Wisuifisunuuanisdviudeyafinszarediliuna
fmuaseutivddd p< 0.05

HAN1SANEN

NavosALadY AndsuuiasgIu uazesiduinIuAAIALARBLIN mechanical axis
(% outlien) ¥aldanamaneddszuuitva luBuasimdnvestaefldunsidaudeude
Wwdsuanslunsed 1

As9dl 1 postoperative alignment measured form digital radiographs

Computer-Assisted Surgery Conventional method
p-value
(%) Mean (°) SD (%) Mean (°) SD
Coronal radiographs
MA 178.12 1.56 176.15 1.85 0.00
Outlier (%) 11.5 61.5
FFC 88.58 1.30 87.32 2.02 0.07
Outlier (%) 0 30.8
FTC 90.54 1.07 88.81 1.58 0.44
Outlier (%) 0 3.8
Sagittal radiographs
SFC 91.04 2.07 91.77 3.15 0.39
Outlier (%) 15.4 26.90

STC 90.54 91.31 91.31 2.83 0.12
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TagwuinAay mechanical axis (MA) vosamanessdndsidiniasudoriioslungs
fureildneufninesuaznmaefidvesireiindalneldiSsssumunniaiuegieiidodifgma
adid laedA1 mechanical axis (MA) Wiy 178.12° = 1.56° Way 176.15° = 1.85° Aua10U
e = 000 ¥osavvosirurufvreilineuiiunevaeiiiiaanunainndeusenain
mechanical axis (outlier) nufitfesnitdruuvesiiefinidaasuderiiionsieissssumnm
(11.5% uag 61.5% Mua19U) N33R Femoral component in coronal plane (FFC) wuan
nauithefldsunsidalagldresine fheinaslidumisigndeannniinguitaeikisalag
leigsssunegsltudfyn1seda  Taean FFC windu 88.58° + 1.30° way 87.38° + 2.02°,
PUEU (p = 0.07) wagnuinngudiheildreninmestieinfinnuaainndouvesyy FFC toe
ninguivasfiindaasudedfiondiei8sssun (Iaedn outlier WIAU 0%  uAZ30.8%
MUAW)

dmsuAyuduannmaieseiuenmiieaniindundaudiiu dataedsunisinge

Y
° v aa

Tngldnouimeastienitazifnlneldissssun ludanuuansisiusgaiiduddgneans Iay
Tun1sinnmae Sl unuIntInas (AP view) A4 Tibial component in coronal plane (FTC)
vosftheildsumsirdnldneninmediesmindu 89.54° + 1.07° waze FTC vosfihenldsu
mMersasudoieuse Ssssunwindu 88.81° = 1.58° anudnsu (p = 0.44)
31NNFIANINE18TIFIINAIUT (lateral  view) Ay Femoral component  in

sagittal plane (SFC) maﬂgﬁ:ﬂ’saﬁiﬁ%’Uﬂﬁméf@ii’fﬂauﬁaLma%szhar;hLLazmé‘f@éf’w‘iﬁﬁiimumﬁU
91.04° + 2.07° wdy 91.77° £ 3.15° AUAAY (p = 0.39) UagAsal Tibial component in sagittal
plane (STO) vasgithedldsunmsindnldneufinimestiriuagindnsmeissssunivindiy 90.50° +
1.55° Uy 91.31° +2.83° U (p = 0.12) wagnwuinnguiihedlddunmssnunidadsute
Wfisudedssssumbuiidmiueaiaed susnninguitiefildsumaridniudsude e
lngldpouianaitied Inenuan outlier vasys FTC iy 3.8% uaz 0% auaAukazen
outlier ¥a9ssl SFC WU 26.9% Uag 15.4% Aua16U

N15NTEAUAIANYY mechanical axis maaﬁaaamdmmiﬁﬂmﬁ?uuamiugﬂﬁ 2 (MARUIN)
Tngnuinguilddunsindanasuteiiioulagldnoufiamedaaein - fnsnszanedvos
mechanical axis Yosninguiilssunisinwindnasuteidiiionseissssun mInsyanes
A48 Femoral component in coronal plane (FFC) maﬁ%ammjmmiﬁﬂmﬁ?uuamﬂugﬂmwﬁ
3 (nmanuan) wuinguilddunisindadsuderniionseissssuainnnszaesavo s
Femoral component in coronal plane (FFC) mm’hﬂﬁjmmﬁ%mﬁﬂm&hﬁmL‘LJ?IEJUGZQJ'EJL”U'WLﬁzm
Tagldneufamostienin anmsnumunessdeulaztufinnsindinvesngusegiaithudng
wuiiaaesiinsinunienislineuiuneftieruagindaBeude o issssuan Tainy
AzUNINgeusEnitamsifanienuanzunindeuriafiiinndanisiidn warlunguild
poufimestorlsifftieselafidesudsunlinisidinlaelfindesilafeiBsssuam
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mechanical axis W&SHIRATIA (0° + 3°)  wagnmsremumisvestudo ol foglusumied
wnzauTsludaues femur wae tivia - wazludnmeaisdimsAnvmuiinsnesiumisaesde
WnileufiRaluandumisiivangan  avdmalideliieuinisvay (loosening) THiEninund
dwalfiAnnisdnnsoutasiiu polyethylene othasiaiia™*® Feisansanmaiinarinliiongnisld
uvesdoifiouduas

Tudagtuinmsiaumeluladuaziniosdeteidniuasudeiiiioeniitu computer-
assisted surgery (CAS) intiu msldnoufinmesteiniidaudeliunndiinin aunsoniouuay
éfmma@nlﬁugjus]’mm%u aunsansduteniisnlunniifiomsanndy sawdelunns
Fannsauideuveaieidesouitnlddetu slnAnssesfivinfures flexon  gap uaz
extension gap dwalingndinisiidagieazladiyu mechanical axis Afinnuudugannni
nslfiasesiionidinuuusssun = wanemsinwiinisuszgnaltresfiame feindnlugvoe
fifiamgRaundsiunountsings dludtefifidnliannnind® duasdewrdeudifinsegniin
snreuvilsinszgniuvivienssgnuniingy” werneufianestaierifauldlunisiadnguite
whlodeindion (revision TKA Fslunis@nudnanuandiiduinnisldnenfiamestieniisn
ansatsUiuUsvesmsnstudefiesluginedingrs  vhliam mechanical axis v
Rt weEeiiTedfymnean WewSeuisuiunsidadeiloulngldindesiionuussum
anNsAnuEuansdoyates alignment vdanmssdaludtasiildunistnuiidadsutei
Wewvedhaestrdagldinadamsidniiuansisty aenadesfunanisinudusiinuinviali
WWINTEANYIMEINNA (postoperative alignment) Atwileleuiunisidmlagldiniosionuuds
FITUAN muﬁ@gm mechanical axis Wazyy Femoral component in coronal plane (FFC) 7if
Anukug Nt uethsiifoddyneadn

Tngunfudarianuaainiadou (outlien) wesn1sisiudeifisuiuuuivenssgniueg
5e1I19 0° = 2° TulWl varus vSeuul valgus waregsening 0° = 2° luuul flexion w3auw?
extension”  msAninUTAANAaIMAREU (outlier) 1‘7iLﬁ@%uiuﬂﬂaaﬁlé’%’UﬂWiNWé’mImaifﬁ'
Lﬂ‘%@ﬂﬁjaLLUUﬁiiﬂJmﬁ?uﬁﬂ"]q\‘iﬂ’i’]&3'1]3ﬂﬁiﬁ%umiﬁj’]ﬁﬂiﬂﬂ%ﬂauﬁlLG]EJ%“U"JEJBJW pe19lsAnIuNg
fdeldldinsUsufisuamnueaiaiadou (outlier) wasyu posterior slope TadTIABINGA
desanlumsindnngusegedinslideiiniiousssiintu Seflmssernues posterior slope
LANFS LRI

nsAnwteuniiiinsTenuinsumsndeuainmsldneuiumestierasn efiviy
MsAnoanusauNaiinsin pin  UBIFITUAIFYYIUIINTEUUADNNIADT WIDNITLAA
ﬂiz@ﬂﬁﬂﬁgﬁzijmichéfw%aﬂiz@ﬂﬁﬂwé’qmiméf@ mﬂmsmzﬂizg}mﬁaéf@éfﬁuddﬁmmm
agslsfimunsfinenildnudimsmenuamzumsndoustandns
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Lﬁuﬁm’mﬂssmﬂié]’aaﬂwﬂﬁmn%uLLasU%’Ugﬂqumﬁé’mﬂmwu prospective study Wagiin1s
Auteyalunsdinvesfihofisdulagld Knee score #3a WOMAC score  iiloUseifiusa
msAnuiildidusiaviuanuduiusvesteyananddn sililddeyafiuanimavosnisuidalag
lgmauiiumesyierdindanuauysal asumiuwaziiusyloviluniemain

a3Unan1sAnen
¥ a § 1 1w ] (% (% d‘ v ! Ql g.JI IS LY
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Type Of Operation
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g‘UmWﬁ 2: Distribution of mechanical axis measured on anteroposterior film.

5 Type Of Operation

W computer-Assisted Surgery
Econvertional Instrument Surgery

Number
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Femoral Component Coronal Plane
(+Varus/-Valgus)

‘g‘dmwﬁ 3: distribution of the frontal femoral component measured on anteroposterior

film.



