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Total Hip Arthroplasty in Ankylosing Spondylitis
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Expert’s view
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Pre-operative evaluation
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Expert’s view
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structures (65 ¥ release Tasea$nosng o (o
$° Tomamnzlunsdfiheifwensammiiazlnn
Woangdne @ifudulvajsesiihelan AS) az
naansasdnazlwnaasinsdnwdaniu Sauiy
71113014 intra-operative fluoroscope [¢pendl
UseBnSmweie aenslsfisunsiden approach
Tofutuagfuuwndfrinindn Taeviawadias
§N190YIN complete release ¥aY contracted
structures fifiagjoanldiovun uazuilanizde
AnRnguldinniige Tapifinsiinndunsiase
ndnaila abductor vaeiign

Intra-operative evaluation

mwhmsidagihe AS i stiff spine
W&z progressive hip stiffness 1u thesinaneme
fused hip fluiiu AviennAans identify Taseary
s « nejseudeasTnnldroudvenndnnn uay
Anaudavyin femoral neck osteotomy fe/i5
in-situ technique B¥AaBuNNIAITTEIRTE Yl
Ananuidemesa greater trochanter LAY
posterior acetabular margin Tuanuzivh osteotomy
s ﬁlx‘iﬁﬁﬁtﬁx‘lmi identify acetabular margin
uA hip center filsNsaNIZiATE ToBUEINg
ream 1i1g femoral head FaaTivszY M LIvTEY
true acetabular floor lileagnugnsiay lawens
foinamnnnag pulvinar s e Tudiheunene

Complications
Kheidl ankylosed hip 8inazdl bone stock
Alaifnnmsn lseasulmluszaznannusu

fufl joint stiffness agjuin TaxvamIsflldsuenngs
steroids Tuwunme Fvenaviidenguild
Tamansiin intra-operative fracture Iﬁgﬂﬁ\‘i

4.3% uazinaziiaf femur 1NNNIN acetabulum °




amzunsndeudufienawuld lugihenguilde

heterotrophic ossification (HO) ﬁ!\iﬁqﬂ'ﬁm’miagj
i 11-13% ndIM3016n THA wazazilamany
mnﬁuﬁﬂa ol [#5umavhtrochanteric osteotomy
sy B9 11% veviiheiid HO tfuszwuh
fomssnmey wazdnazifu Brooker type 3
vido 4 winiu fagiu felifdayadszaninans
Snwisewaiiazuuzstimsl¥ HO prophylaxis
Tugthewsvshdannae uwsazuusihi medical
prophylaxis Ltdﬁﬂwﬁﬁﬂs:’;’ﬁmﬂﬁm HO aniau
wiafivsrRnsrindausnnusnaneass Tag
mslfen indomethacin $aufiumsldimaila soft
tissue handling LazyiNN3 lavage IULYNHIAR
wie il nlshnnsih bone debris san¥nniign

Outcomes

NNMIANBLASINATINNMINIARRRIDDENN
inlinaswsnsrsnesnmnftuusey Tnofdy
mandeulmdosslnniidtunardnethdaiau
wurh vieshdin fiefiidumsiadaulnanntu 167

89FN UaTwuNEEMEINGINILIN (pain free)
viafomathaiisaidniiay (mild pain) gy
fie 91% wasAn uazanmsimssndagioe
AS sinazifndulunguiifiongiion douinli
madenlftanfade lnudasunndanaionidu
hard on hard bearing 13U ceramic on ceramic
Jusu Teafsenuidey longevity LAY implant
survivorship Wuiimalalugihelse AS7 (3Ufi 6)

asu
mswda Primary THA Tugthe AS il
ankylosed hip Suflumsidafidudou asfing
insunsiausndinaesAsaLAgNLAZATUA I 119
11389 medical conditions &g co-morbid #g q
FavunndonslsUandArsmileilv pre-operative
planning lasawzatedvn1sUszifiu spine
stiffness LLa¥ spinopelvic mobility LazNINMLA
fundsmsnainasinnifenaegiomanzas
Aagihsudazau TIaviedl surgical skill wag
technique 7id wiaWIFnadnsmMIndadis uaz
wanassnMzunIndauUndInHIsn

U 6 mwianzi3d Pelvis AP Uaz whole spine lateral Bavgthemeiinilizun
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Expert’s view
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Role of early hip replacement in
young femoral neck fracture
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In Focus

mmzAsnazgnAuTLi WV (Femoral
neck fracture) {IUMILIAEIUNINNTEAN uasdoit
wuteuazininmzunsndeuiiiadundsannns
G 11 Amaznszgnlaidendaiu (non-union),
m’;zé’]’uma’mnmsﬁwﬁqnszgnG’hﬂTam (implant
failure) way AMziNszgndoazlnnmeanms
9Lien (avascular necrosis) IABLMANNIL
‘T@lqﬂ‘szﬂ\‘iﬁlﬁﬂi’mi’mgﬂLLUULLE\]ZW@H’]‘J%’ﬂH’]
swsunnzeenszgndumnu3nuazlnninluauld
angdioend 65 U lapiwSeuiieuszwitonada
m%qnsz@nﬁaﬂiam (internal fixation) LAgUiL
masndaasusoaslwnifioudoususn (early

hip replacement)

mswhdaivaaudoa:wnifeudnsu
ns:gnANUSDIUIhdoa:Iwn (Total hip
arthroplasty in Acute Acetabular

Fracture)
VIU3T8989 Malhotra Laz@Aue (2019) 2
T61% Modern porous metal cup lunsendn

wasudaaslnnifionsmsunszgninusadh
doazlnn mafnuilaseuagunguieteiiiu

gy 18 au Taefonyods 464 T uaz
Amsfnmuauldvdvindndunaisteios 48
o namsietviiumIneuaussmendiinluge
1 laefiansanann Harris Hip Scores 1anan
i nazgnitindaidenfniurnenszgnuaznszgn
whazlwnifanfiniu modern porous metal cup
athed amazunsndeudinuldud msfinde 151,
mavaezadasslnniiion 1 18 wazfinmman
ﬂ%wLﬁaniz@nmLmulﬁaLﬁaLLﬁquanfﬂioniz@n
(heterotopic ossification) 2 18 MIANBIAINE
%Iﬁl,ﬁu’h Total hip arthroplasty with modern
porous cup FIHLANAINTUAY Hovduiliioewe
wazfiunvidandmsumardndeudaasinn
Tuauldnszgnitnuinadhdaaslnn (acetabular
fracture) FanfiuAanszgnAuFIMalwnin
(femoral neck fracture) ﬂ%ﬂiuﬂéjuﬂulﬁnizgn
vinusnandhdesslnnsmiuazinszgnaslnn
9N (femoral head fracture - pipkin type 4)




g'ﬂ'ﬁ' 1 Total hip arthroplasty in posterior wall fracture combine with split femoral head fracture

mswhdaivaaudoa:wnifeudnsu
m2:poNns:gndudiusidrua:iwnhn
souAUN2:AdNS:gna:iwnAn (Total
hip arthroplasty in Femoral Neck
Fracture Combined with Femoral

Head Fracture)
miﬁnma\‘lﬁ"smz@naﬂwmiauﬁumiﬁ’nmm
ﬂﬂﬂiz@ﬂﬁu‘m (femoral head fracture - pipkin
type 3) msmaia“mmﬂﬁ‘[mﬂmishﬁmﬁmm%’omz@n
srhelany (internal fixation) N153398U8Y Wang et
al. (2023)° Iﬁﬁwnﬁ&hﬁmﬁmm?\inix@né’asf[a\m:

(internal fixation) Iuw:ﬂ’w Femoral head fracture

- pipkin type 3 31U 12 518 RAINITHIAAWL
amzunandau lduinmziinszgndeazlnnme
NNNTVALEDA (avascular necrosis) 42% WU
mazﬁnsz@nﬁitﬁauﬁmﬁu (non-union) 8% LAY
Fufudeednsuindn daudaasinnifiesunud
Tumewds 50% wihnsgandenszgneaslans
(internal fixation) Svasifiumeidanfils(dTae
lewzatsisiiedeazinniinluginuayiloy
usRdavuanndenmzunsndoudiiniu oy
nznmshinszgndeazlunmennmImnaiien
(avascular necrosis) FVANAIFMIHIFTALIAEU
Foazlwnifiondoudusnifudnmvidenniiiie
viﬁnLi‘imma::Lmsnﬁauf«mmiﬁmﬁqmz@n LAy
AASATINIHFATIANE o S8

—
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In Focus

Ubdendowalriduinaslumswidagia
asbns:gnddelan: (internal fixation)
dnsun:pons:gnduniusinnua:iwn
Anlia:ns:gnindoun1UonIGu (Factors
for Internal fixation Failure in

Displaced Femoral neck fracture)

1358289 Collinge wazanly (2022)° o
AnndsiladeihlfiAinanudumaimindnada
m%qni:@nﬁm‘[am (internal fixation) §WsLNIE
aenszgndusuS s Innvinlugnajargmni
50 T shamadnsingugihe 492 Melugud
aiifime 26 wivlupwimmile wudh 45% o9
auldnguiifosindyiunmzumsndoud i nne
finszgnliiBondniu (28.0%) miBansenszgn
ANLAAD (28.0%) m’azﬁniz@nLﬁauﬁmmuﬁmﬂnﬁ
(18%) amzinszgndaszlnnameainnisze
1d0n (16%) uazlsadaazlnnidoanaslunemas

VU899 Slobogean uavAuy (2015)°
I§Ensuisfunmzunsndeauiinandnfand
nazgnealane (internal fixation) Tunguauld
pgtiesnd 65 T Suauionun 1,558 318 Wy
H1 18% vavauldpdrsursaasudaasinn
Wissunui lumemas samdswunmzinszgnde
azlwnmeannmszniaan (avascular necrosis)
14.3% LLazﬂiSQnIN' \HaNfniu (non-union) 9.3%
Adeae Randelli wazaue (2023)" Tadnm
fuiladpiidonaidnmarlumsidndaniensgn
srelane (internal fixation) amsunMzABNIEAN
sunnusnaazlwnvinuaznszgnindeuinniau
(displaced fracture) [@iun ABNIZANAULANEDE
(femoral neck comminution), ﬂ'ﬁ‘:fml,u’mi:@n

AN (N& (fair or poor fracture reduction),

uazmaldang (multiple screw) Tunsfianszan
#nunuinsld Fixed angle device

NN3ANBIZBY Wilson UazAnz (2022)°
Winufisumsindawdsudearinniiisauazns
Wdndan3unszaneielans (internal fixation)
dwsunmizaenszgndunuinusslnnlugihe
01 40-59 T Flifudedaldiudouannmsida

wasudeazlnnifienfouihazinmzdsdannn
m3shdaAnTunazdosldaunsallumsnidnann

Fufiow usnuhmssidauisudesslnniiend
SaTIMIRFAT (re-operation rate) 11p8NINNT
Nqﬁmﬁmm%’@niz@nﬁaﬂTawz (internal fixation)
wupfidesdy navannfnmunanssnenu
e 3 U wazfiauldiuulidoslungs internal
fixation fisfudaedhsumnindauwdsudossTnn
Wenlumevas

NNMIANMI1IDY Papakostidis LATANE
(2015)"° wuhszaznaffiuinuilsiladefidena
domssne leenssndndansenssgneialave
(internal fixation) ¥MNINNINIFAEITINT 24
dlusazifinanuidusnnznszgnliideniniu
(non-union) usliiisANMIEBSAMTINSZNTD
azlwnameannisanaian (avascular necrosis)

Tunsaliunwndimsnindadesnsaziia
AnNENSIINMIRIFaSnuiamniiandans
14 fibular strut graft, iliac bone graft, deep
circumflex iliac artery-bone grafting Fonnviae
MIANEN"">" WUIEININAANMIZUININTDUNAY
m3ndiald lasawznnznszgnlaidousni

(non-union)




Q‘Uﬁ 2 Avascular necrosis after internal fixation of femoral neck fracture

wadwsuoomswidailasudoa:iwn
IReuTungunduinaclumswhdagiaaso

ns:gnddalan: (internal fixation)
V1W3T8289 Mahmoud LazAuy (2016)°
WuHaaWSTaIMIEFR Asus sz lwn ey

Tunguaupuldnaumalunsidadanionszgn
srhalany (internal fixation) fANuivwelalunis
NFRpENILaZERIINIRAL TN T WDl

Taddny Weieuiuauldi lFsumsrinw ey
Foaslwniisnlunnzeenssgndumudnuasinn
vinsausiuan lssnnauldlufiumarlunsrde
ansenszgnenelavzaziinumwaasnszgniianas,
gunsaliildfansenszgnlumssindinaSsiiudovily
Winanaenlumsnde wazluaulduenewud
fimfsuulasmemeinmawisullanewily

onemsisbudovdoa:lwnifieny Lon-
gevity is Not a Matter

NNNIANEN Streit et al. (2020)° [FFnE
uncemented tapered titanium femoral compo-
nents Tumsisnasudaasinnifissduna
27-32 T Towsjauiufigineengsnin 50 I wu
Hgdnsaideaslwnifioadeavasnsnldouldiiu
athafiionam 95% i 28 Tuazifinduiiu 98% t
qﬂmniﬁ‘zlmﬂﬁ WNTEHN (canal-fill index higher
than 80%) MAwam3Aniid Wifiuingunsaide
aelwnifisafienudoiuuacussinsmwweiiagls
Tumswidndwmsungugihefiengilos

10doy
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In Focus

gllﬁ 3 Salvage Total hip arthroplasty when hardware complications

AUAUNUUOD Replacement IREIU

NU internal fixation

NNUITUVEY Swart wazaue (2017)° 14
UUHABIMAANinMIFniulazey Markov Lite
Wiy Lﬁsmmmﬁunﬂumﬁnmmazﬂaniz@n
funudnauacInniniedsufioanaindu (dis-
placed femoral neck fracture) Tu@ﬂwmq 40-65
T, sswnemsidndnaienszgnliidniisaelave
(internal fixation) Weniunssnsnasusosslnn
WiBNWUUUNEU (bipolar Hemiarthroplasty) Lay
mIrndaasuias v uuieae (total

hip replacement) vuidefigliiAuGaaNudy

nuifiuLAssszwinemsidnuasudasslnn
\Wisuuuionan (total hip replacement) way
msrdindanTensegnlridniicnelans (internal
fixation) awiugiieene 40 fiv 65 T uinaedl
AMNUUTUTIUTBINRANS e emuanNsSe

visanudnmamnmMsindndnnsenszgn¥idnd
sralanslunsousniionn shumsndnwieude
aelwniflsuuuunegu (Bipolar Hemiarthroplasty)
{HumeiReniilszamsmmengauazdsuyuiig
nhdefisuiuuuudu q

unasu

NMegBsudianuiiuiunumaensHdn
wasudeazlwnifisadeusinsnnnamzasnszgn
sumnuinassInnvinlunguauldengsini 65 1
Tefun

1. nquenlififanudnunuasdos:Twniiy
E]gjl,l,ﬁ’a (Femoral neck fracture with preexisting
hip conditions)

2. nguauldiinszgavinuuuiadoudlan
LAx (Displaced femoral neck fracture) 39ufiU
Iaimmmé‘z’mLmeaqniz@JnTﬁmTﬂﬁIﬁ (unable to

g‘l.lﬁ 4 Total hip arthroplasty in femoral neck fracture with preexisting hip conditions




g‘lﬁi 5 Internal fixation in young femoral neck fracture

achieve adequate fracture reduction), ABNTEAN
fusumaneae (femoral neck comminution), &

nazgniinzawhazlwnvieuhaslnniamee (Com-

bined femoral head fracture or posterior wall
fracture) uazhifigunsnifnnTenszgnilvsnzan

(Fracture neck system is unavailable)

shunsrdindassenszgneiaslans (inter-
nal fixation) gaasiiudnuismaidenlunmasnm
nmzasnszgnauuIuazlnninlunguauld
01yend 65 T ilpsmnanansainmnszgnian
wvauld 3l widaeiulanasnsodauuzes
ﬂit@ﬂlﬁlﬁl’ﬁmﬁ (anatomical reduction) waz &
miﬁﬂm%ngnﬁﬂ"um (stable fixation) vy
NeLdanfAansun bone graft for femoral neck
defect iBLANANNESIUNTHGR
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Interesting topic

Single Radius, Multi Radius,

Gradually Reducing Radius

& Medial Pivot TKA : Which

One is the Best?
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el ldwadwslumssnmiaduluyn 4 fu
atwlsfmufmieufignvnunsuiuazvany
nmsfnniianuieuisuanafiswelazes
Hiheiidisomsidadaidnifisauaznsidade
aelwnifieaniu azuuuaafansladvluvhnile
mardndearInnifisnfdoasgendn dawniiny
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Table 1
Details of All Studies Included in Meta-Analysis.

Mean Follow
-Up (mo)

Number Number Brand of Prosthesis Gender (M[F) Average
of Patients  of Knees Age (y)

SR MR SR MR

Study Design  Country
of Origin

Joetal [33] RCT South Korea 100
Hall et al [29] RCT USA 100
Schmitt et al [34] RCT Germany 90
Molt et al [35] RCT Sweden 60
Larsen et al [39] RCT USA 32
Hamilton [40] RCT England 212
Menciere et al [38] RCT France 84
Tamaki et al [36] RCT Japan 14
Mugnai et al [42] Retrosp Italy 180
Palmer et al [43] Retrosp  Australia 1012
Gomez-Barrena et al [41] Retrosp Spain 60
Wang et al [37] Observ  USA 10
Mai et al [44] Retrosp USA

Scorpio; Nexgen 50 6/44 9/41 664 67.5 36.8
Scorpio; PFC 50 n/s nfs 69.5 726 12
Scorpio; NexGen 60 8/22 20/40 692 699 36
Triathlon; Duracon 30 8/22 13/17 69 66 24
Triathlon; Vanguard 16 3/8 8/8 716 709 12
Triathlon; Kinemax 104 4662 35/69 693 688 36
Triathlon; PFC 43 17/28 17/26 655 65.4
Scorpio NRG; Legacy-flex 10 2/12 73 749
Scorpio; Journey 103 28/56 34/69 69.4
Triathlon; Duracon 674 123/215 255/419 694 702
Scorpio; Nexgen 30 10/20 8f24 727 737
Scorpio; S-7000 or PFC 10 n/s nfs 724

Triathlon; Natural Knee; 98 14/32 41/57 nfs nfs

PFC; Genesis II; NRG

Scorpio; Series 7000 83 37/64 26/57 695 688 24

Mahoney et al [24] Retrosp USA 150 184

SR, signal radius; MR, multiradius; N, male; F, female; RCT, randomized controlled trial; nfs =not stated; Retrosp, retrospective review; Observ =observation.

SR MR Mean Difference
_Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI
Mahoney, O. M. 2002 120 6.39 101 122 852 83 685% -2.00[-4.22, 0.22]
Mugnai, R. 2014 114.7 117 84 118.2 109 103 31.5% -3.50[-6.77,-0.23]

Mean Difference
1V, Fixed, 95% CI
—H

—

Total (95% Cl) 185
Heterogeneity: Chi? = 0.55, df = 1 (P = 0.46); I>= 0%
Test for overall effect: Z = 2.64 (P = 0.008)

186 100.0% -2.47 [-4.31, -0.64] L 4

' | !

0 5 0 5 10
Favors [MR] Favors [SR]
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TABLE 1 Baseline data of included studies

Knee prothesis

Sample

Included studies Country SR-TKA

MR-TKA Follow-up (year) Mean age SRTKA  MR-TKA

Hall'®
Schmitt®®
Molt>®

Tamaki

USA
Germany
Sweden
Japan

South Korea
England
South Korea
USA

Spain

Spain

USA
Singapore
USA

Scorpio, Stryker
Scorpio, Stryker
Triathlon, Stryker
NRG, Stryker
Scorpio, Stryker
Triathlon, Stryker
Triathlon, Stryker
Triathlon, Stryker
Triathlon, Stryker
Trekking, Samo
Triathlon, Stryker
Scorpio NRG, Stryker
Scorpio, Stryker

a30

Hinarejos®*
Collados-Maestre®*

Mushtaq?®

PFC, DePuy
NexGen, Zimmer
Duracon, Stryker
Legacy-flex
NexGen, Zimmer
Kinemax, Stryker
PFC, DePuy
Biomet, Zimmer
Genutech, Surgival
Multigen, Lima
NexGen, Zimmer
NexGen, Zimmer
Biomet, Zimmer

50
30
30

TE:
69.4
67.5
74
66.9
68.3
67.2
71.3

50
30
30
7(10)
50
100
55
16
250
118
20
103
51

PNROORRPR®O®WRNR R

uc 54

2Patients receiving bilateral TKA using high flexion knee protheses or standard
total arthroplasty; UC: unclear; BMI: body mass index.

knee protheses; SR-TKA: single-radius total knee arthroplasty; MR-TKA: multi-radius

SR MR

0Odds Ratio

0Odds Ratio

Study or Subgroup Events Total Events Total Weight M.H,Fixed. 95%Cl Year M-H, Fixed, 95% CI

Hall J 2008 50 297% 1

Collados-Maestre, | 2017

44
103

50 41
118 92 119 70.3%
Total (95% Cl)
Total events 147 133
Heterogeneity: Chi*=0.11,df=1 (P =0.74), F=0%
Testfor overall effect Z= 213 (P = 0.03)

168

SR MR
Study or Subgrou
Hamilton, D 2015

Collados-Maestre, 1 2017

70
101

75
119 87.5%

89
11

90
118

Total (95% Cl) 194 100.0%
Total events 200 171

Heterogeneity: Chi* = 0.46, df=1 (P = 0.50); F= 0%

Testfor overall effect Z=2.78 (P = 0.005)

208

nsfnei lWwuanuuanselumde
postoperative ROM, VAS scoring, AKS scoring,
SF-36 scoring, OKS scoring, LA complication
A9 9 LU anterior knee pain, postoperative
infection, aseptic prosthesis loosening, LAY

prosthesis revision

maanni ledzeviogiisuidelinge
Wiewingl Tuadedssnfdnislddewiniaudn

sovrfinlvdefife Gradually reducing radius
(GRADIUS curve) TKA LLaz Medial pivot TKA

Gradually reducing radius (GRADIUS
curve) TKA iufilenifiaziimsansaiimsndaui

2.02(1.01,4.02] 2017

169 100.0%  1.89[1.05,3.41]

Events Total Events Total Weight M-H, Fixed.95% Cl Year
125% 6.36[0.73,55.66] 2015 I

.61[0.53,4.92] 2008

+

+
02

L
T

+
05
Favours [SR-TKA] Favours [MR-TKA]

Odds Ratio
M-H. Fixed. 95% Cl

—
-

Odds Ratio

2.83[1.13,7.05 2017

3.27[1.42,7.53]

0.01

100

01 10
Favours [SR] Favours [MR]
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9193¢L1A paradoxical anterior translation U8y
femoral component safinanaldnagu
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Multi-radii of Curvature

“Single” radius of Curvature

ATTUNE GRADIUS™ Curve

gﬂﬁ 2 Clary C. Attune knee system: stability in total knee replacement. Depuy Synthes.2017

;a‘ﬂ‘l‘/'i 3 Sood, Munish & Kulshrestha, Vikas. (2020). Early
outcomes of Medial Pivot Total Knee Arthroplasty as
compared to Posterior Stabilized design.
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funanndu A ldilRuunuy native joint kinematics
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Removing Well-Fixed Femo-
ral Stems in Revision Total
Hip Arthroplasty
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doubB (Indications) *° mstiinu
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1. miﬁmﬁamwﬂ'aﬂﬂwnl,ﬁﬂu (Peripros-

thetic joint infection)

2. mavanavdodiend lldnnnms
fnde (Aseptic loosening)

3. meuaninzesnszgnudnusaudeifion

(Periprosthetic fracture)

4. emalisunvzesdoaslnnifien (nstability)
5. ﬁmmsamﬂmmnix@n (Severe femoral
osteolysis) ﬁ!\‘immﬁummﬁﬂﬁ Stem failure
6. Implant failure L2 LLnunizgnﬁuﬁn
Wisasin n3dnndaupENeULSITBY Trunnion
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wilyléishe Modular femoral head
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Wentuuhaslnndien (Head-cup
incompatibility)
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Considerations)
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Surgical Approaches
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Trochanteric osteotomy
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wardnn3y (Fixation) nsz@nnauldganwiin
ihlgenandoslumsifiailyvnlunsinidontu
ma\miz@nLLazmimm%wmLﬁmﬁahmau

Posterior approach
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FANTVENBUKNALANIY WALSIIM Greater Tro-
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Other approaches
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Extended approaches MWINAIANIALINNT
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1 Extended trochanteric osteotomy (ETO) 15
faelidnfanszgniundazamnnasnanue
ovaazasununIzgnEuINLfion 5diniiuisd
foalddmiuununszgnduanifionidafnuiu
ARBARNEM uAfiAmdnsTiaziiamsunnvin
gpvnszgninniuluyinmeey 4 16 °

Implant Removal Strategies
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\iathean, Universal vise grip
Osteotomes, Chisel LUUATILASLUY Curve
N8N Hooks WAy Curettes e 9 2110




Drill bits LLag Reamers

Saws (Gigli saw or reciprocating saw)
Pins 210812

Trephines lunsedifisipsthununszgndiuan
Winnvinaan

Tungsten drill bits, Metal-cutting saws LLag

High-speed burrs.

Extraction techniques
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35 Extended trochanteric osteotomy (ETO) WHu
e Tunsdiidu
Cemented stem i3l proximal osteolysis with
persistent distal fixation
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ﬁ"wﬂﬂg # porous metal coating, Hu Long
fully-coated stem (rf“f\‘n,l,mﬂugﬂﬁ 2) 38H

MIRARAFUBBINTEANAUIN

3U# 2 uanv Long fully-coated stem fithaan
Nnehe

Extraction of Well-fixed Cemented stem °°

MI313891NN"S Dislocation Laziilaiis
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window 210817 3-4 cm ndvliiunilug
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Extraction of Well-fixed Cementless stem
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Osteotomy
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Femoral Osteotomy

imssanazgnaum laeiuldhennuson
Isthmus ¥10NI1 4 cm 19N NA2E Drill bit
auld Oscillating saw FALZIIUAINATENINY
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Piyakunmala wazmue " [diausisi Rail
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Extended trochanteric osteotomy
(ETO)
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12,15 &

nszgnil 93-98% luszpziady 6 LHeu'™" i
10 Twumsshdadrmnamgmmanamesdaiion
flaldanannafindaiiies 3% uazwunsingn
snynamaeil 18% usinnzunsndauiing
TsiapAa msuansiniisaasnszgnszwinauas

ARININIAR 4% WAz 7% auanay '™

NaIMIH6R ETO wuzihli 14 Abduction
pillow aeivilpe 3 §UMTINAD Protect Weight
athwtlen 6 AUaW wasuush Wl limsuauninag
¥ Sign 999 Bone healing 131auiihmssianszgn
Tunwaheme$ed Tasamzlugae 3 Wauusn™
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Advanced Bearing Surface
in Total Knee Arthroplasty
JaqwadoifeissonnBTudoldinien

i

Interesting topic

uwW.gInu INCIMIEISStU
UW.WDBSIA waoalthwa

Wrl. (WIAIY) UW.BN0A BURIED
Isbwenuiassan

unu

M fnasudafion (Total knee
arthroplasty ; TKA) funmssndiafivssauniny
snsadusgann swnsndneenistin an
nsfinguaeedal Winauasnsalumsldo
Fonuazaumndinliiuginelsado g don
T&Hueted msdaasudagnfieaingg
WannGepmndousiofindesan sludumaia
MIKIGARA, prosthesis design i’mﬁ\ﬁ'ﬁ@mﬂu
daniisn (Implant materials) Tunsnuniu
IIUNTINUATMIIUATILBANU (Systemic review
& Meta-analysis)' WUBNIINILTDAVEITD
WBNTATEpEIaT 15 1 (15-year survival rate)
YN 78.7-99.0% atvlsfimueadyiads
vovfthefuuningeiu Swfudihedaignidon
fifasmsndadainfisndudengiiooiiduan
Winanndu Feianusfuiiasdesiaunde
wealidangmsldouierunuannds 4 fuly

mavamwaviafioniilldnannmsinde
(Aseptic loosening) Lﬂuwﬁﬂummqwé’nﬁﬁﬂﬁ
unslinuzedaigisnanavuazainalirey
idnudladonfions (Revision TKA) wfins
waspavtafiosd ldnanmsinde Hunasn
NNMIAN (wear) VoNTDLIBN Yl \inLA¥OUMA
vavautsznauludaiien (wear particles) gf

ganin uaznszduliirasuesimeinainiu
nszgn (osteolysis) vihlvdaifingaduau
suavlunsiefniunszgnoeviie

ﬁ'ﬂ@ﬁiﬂuﬁ’ﬁfﬂ Wiy (Bearing surface)
donalaasiunsfndedeowion mausuuqninm
Bearing surface atnsatiiaviipann1s&naes
doifiun wazamjisenuoeiemedisise wear
particles ipanmaLin osteolysis LAY aseptic
loosening AHAN

SaanTBluwodoldnifien (Traditional
TKA bearing surfaces)
Cobalt-chromium (CoCr) alloy
Bearing surface wavdaianifiesdifesld
Tudady Femoral component ¥1a1n? Cobalt-
chromium (CoCr) alloy tJulaviewan fau
1s5enauwad Cobalt 60-70%, Chromium 25-30%,
Molybdenum 5-7% uasdaiulsznauvaelans
Sulushutiasldun Carbon, Nickel, Manganese,
Silicon LLaY Iron mmqﬁ CoCr alloy gﬂﬁ’m’l‘[“fﬁ'
Tu Femoral component Lﬁa\‘i’fﬂﬂﬁﬂ’s’ml,lﬁ\‘lq\‘]
(high hardness) JANNUMUFDNNIEN (wear
resistance) WAHAMNNUNUABNISIAATDLLU

WURND (scratch resistance)




mmanLamsle Co-Cr alloy lunsdifigind
UszARuilane (Metal allergy)® Ineamzaeingdy
nsdidgeiuse SRRLuERMITIgUUSY (severe
dermatitis) MnMssuialans WovnnmsuiTave
dulnaiinannmsui Nickel wazenafinsud
47 (cross reactivity) 1 Cobalt Ter fix‘lﬁv’\‘l Nickel
Wz Cobalt dauiflusgiulsznauwey CoCr alloy

Polyethylene

Polyethylene gnihanldluahusessinhmiin
wazdoviuldliiiansfuadiussninelany
FoviliiAn metal debris uazthlgmssniay
Lta:ﬂ’ﬁﬁﬂmﬂﬂiz@nmum Ton polyethylene
Fafunaanfignadnanldainniigaluats o
gaamnIIn’ 1uasUsenay Polymer fiszneu
Tushe carbon uaz Hydrogen Tog Polyethylene
gmianldludeiiisaedousnluzieiinensss 1960
1aw Sir John Charnley® agns[sAmansan(wear)

299 polyethylene Auiinfidiivinluianagy

(conventional polyethylene, ultra-high molecular
weight polyethylene; UHMWPE) 89aaidusive
WANYAINILAA osteolysis LAY aseptic loosening’

Highly cross-linked polyethylene
(HXLPE)

Polyethylene asiinfifithminluianags
(conventional polyethylene, ultra-high molecular
weight polyethylene; UHMWPE) gnwaiusinan
tflu Highly cross-linked polyethylene (gllﬁ 1)
Taumsld5ed gamma vinliiingaidionsasying
wulslaana TANANNNUNUADNIRN (wear
resistance) UNIANHILULIIABN (knee
simulator) ¥8¥ Fisher uazAuy’ wudn Highly
cross-linked polyethylene 8M31308A wear rate
18 33% awisuiumsls UHMWPE

atalsfimumslEsed gamma vliAe
auyadasY (free radicals) N3an free radicals®

hlasmsldenuseud 2 35 Taun maldanudou
guwnilagaviaanazaeveding (melting) JHuAs
fiamnsndn free radicals 16 waazv e
AuENURLBING (mechanical properties) ﬁ’lI‘JJQ'
M3IuANANINANNE (Fatigue failure) lasanns
athvdvludagnfionfifinuiduduna (contact
stress) guniludoaslwnidien maldanuiou
sniswilsAamsldanadaumningaviaauazany
28930q (annealing) WwiBAduwldnnnin wii
#3N5amaA free radicals [Afpand1 waaunsa
$n#N mechanical properties [#AnN31M5 melting
uazBnisnilolun1an free radicals Aonsldians
FMUBUYRBATE (free radicals scavengers) T
193 fAud (vitamin E, Ol-tocopherol) laams
Fnwuinmsliianaiud vl wear resistance
TndAseiunsvin annealing udl fatigue resis-
tance fifn°

Alternative bearing

Alumina (AIZO3) ceramic

Ceramic fimahanl#du bearing surface
ot 1970 Taedafvay ceramic™ Aafianu
ANUTNEY (high hardness) fANNUINUAD
msdinniauge (high wear resistance) WLz wear
debris 9849 ceramic §iANLEDE (inert), Ujisen
2999 9MEsiD wear debris YpEniufiaifisuiu
metal WL polyethylene uaﬂﬁ?’mﬁ ceramic 19
§ien surface roughness ¢ ¥ l#fiANNBELDDY

gﬂ‘ﬁ 1 Highly cross-linked polyethylene
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Nufinge (highly polished) tiimil/l4 luduiid
matadeulmasedodfisndeanmsinndoulss w
aehvlsfimudaifeiiddueey ceramic AofiAnw
Wy (brittle) Lﬁmnﬁumnﬁnmaﬁaqlﬁl,ﬁaﬁLm
NITUNNNIN w%ams‘l%’muﬁﬂagm%’uﬁmﬁn g
WiE13 (point contact) M4 ceramic Tu TKA v W
Waruinasesgnsldnuzesaifionluszey
emuazlifufifenwhlaindesnndendend
dneuzmaiadaulwiiu point contact inniile
wsuiudoasnnifieniifizusiedu ball and socket

Oxidized zirconium (OXINIUM™)
(Ui 2)

Wulanewan Zirconium (Zirconium alloy) i
gnivan i 2003 fauusznaunaniiu zirconium
WAL niobium (Zr-2.5Nb) M3IwanvlasnIsIwAd
gauvigfl 500°C shlvuRaduuenIAsy (rrans-
formed) iU zirconium oxide fix‘iﬁ@mﬂuﬁ’ﬁ v
ceramic-like materials 1ag) ceramic-like surface
Ainsulilataneuziumsadou (coating) i
Taviz usiifushduzesiolansiesfifimsnasuudas

T (surface zone of the metal alloy) ﬁ?ﬂmqﬁ
vl Oxidized zirconium H4aAua9R7 ceramic

Aafianuudsuay scratch resistance gv Tuzuy
iienfuiagAfanamumuannnsiiiiiatagiu
zirconium metal #ANUFUMUADNMIULANENIIN
ANNLUIY (resistance to brittle fracture) N3
Fnlunuusiany (simulator studies) WULED
wumsiiuly 5 @ usey (5 million gait cycles)
Oxidized zirconium UU polyethylene an wear
rate I¢ 42-85% "2 ifipifisuriumsld Co-Cr uu
polyethylene

34 2 Oxidized zirconium (OXINIUM™)

Ceramic coatings

Huwmalulagmsiefaviilans (Coating of
metallic components) seansfishneiuly Taesu
N3ZVIUNNT Physical vapor deposition Huns
wisulasadum s Asusniuzanal iy
wazmanaefulemeldanizgyaime Toy
Ceramic coatings Wiiv SRR Monolayer coating
T@wn titanium nitride (TiN) coating tae titanium
niobium nitride (TiNbN) coating 2. Multilayer

coating T#un zirconium nitride (ZrN) coating

Titanium nitride (TiN) coating
lla: titanium niobium nitride (TiNbN)

coating

Titanium nitride (TiN) coating Wae titanium
niobium nitride (TINDN) coating gniaILNNN T
FNFTIE 1990 HRnuanti®'™ high wear and
scratch resistance, fidnUs¥ANS W9 BANILGN
(low friction coefficient) wasienuidon (inert)
#o1dpaAtyBDY monolayer coating ABMIVIAN
ARNYDINILARDY (delamination of the coating)
Tums@nmn retrieval studies™ Tudiaigifieamy

AMNUNWIDNTDIANILARDY (microscopic defect




on surface) fin third body particles ¥ 1# TiN
coating inns&nuazidananin (wear and
degradation) ANAN

Zirconium nitride (ZrN) coating
(3Ud 3)
gnWAINaNGoudT 2006 MILAReuLTu

AnsUe multilayer coating UsenaumanitAiay
7 °§’u Tmm%uuanqmﬂﬁauﬁw Zirconium nitride
figuﬁlu i Usznauee transition layers LL@% bonding
layer N3 coating SNENITILLAN material

;§1J"7i 3 Zirconium nitride coating

hardness LLazan wear rate laalums@nu knee
simulation™ Taaldf highly demanding activities
Wowwly 5 §wusey (5 million cycles) WU
Zirconium nitride coating #18aA wear rate
penadtaATY (significant wear rate reduction)
\Wisuungu uncoated Co-Cr (1.01 + 0.29 mg/
million cycles (ZrN coated) vs 2.89 + 1.04 mg/
million cycles (uncoated) wazlsiny scratch 373
fiv delamination MEVRYNITNARDY

Clinical evidence & outcomes

Highly cross-linked polyethylene
(HXLPE) 11a: conventional polyethylene
(CPE) (397t 1)

1N Systematic review and meta-analysis
W3BUWBUENIN HXLPE uay CPE Gkiatas
LATAE™ YMINUMIUITIUNTIN 10 vIUIaY
sundaignsniiodiu 962,467 (124,653 HXLPE
WAL 838,152 CPE) seHcimAnnuiais 4.9:1.6
T wudn HXLPE #8m351m3Lin Aseptic revision
fineni1 CPE Aadu Odd ratio (OR) wihiiu 0.35
(95% CI 0.31-0.39 p < 0.001)

TurueimMInuMUIIIUNTINYDY Sheridan
wazAnue!” [F9u97n 6 UATY 2,234 Faniien
(1,105 HXLPE Lay 1,129 CPE) 55a2a1fnnNu

MINN 1 WInuBuNaNIANEY Systemic reviews & Meta-analysis 289 Highly cross-linked

polyethylene (HXLPE) ez conventional polyethylene (CPE)

vear | No-of Total N Mean

study
included

(knees)

ffu
(years)

Total revision

Aseptic revision

Radiolucent lines

Gkiatas et al."*®

2021

3RCTs
7 Cohorts

962,467
HXLPE=124,653
CPE=838,152

49
1.6

No significant difference
OR =0.67

95% C10.39-1.18

p = 0.165

Favor HXLPE
OR=0.35

95% C10.31-0.39
p< 0.001

No significant difference
OR =054

95% €10.20-1.49
p=0.235

Sheridan et al.*7

6 Cohorts

2,234
HXLPE=1,105
CPE=1,129

No significant difference
HXLPE =1.52%
CPE=2.56%

p=0.131

No significant difference
HXLPE =1.02%
CPE=1.97%

p=0.298

No significant difference
RR=0.976

95% C10.946-1.007
p=0.123

Yu et al.28

3RCTs
3 Cohorts

2,251
HXLPE=1,132
CPE=1,119

No significant difference
RD=-0.01

95% C1-0.02 to 0.00
p=0.11

No significant difference
RD =-0.01

95% Cl-0.01 to 0.00
p=0.08

No significant difference
RD =-0.05

95% C1-0.13 to 0.04
p=0.20
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i 6 T TwuAnNuANAIDEY Aseptic revision
rate 521N 2 NGN (HXLPE =1.02%, CPE=1.97%
; p=0.298) FIUNMINUNIUITIUNTINYDY YU LAY
Az’ lawuANuLANA1NTDY Aseptic revision
ULANU

Alumina (AI203) ceramic

Nakamura LRZAME"® IRNTURANITANEN
167 Faidufiuapiin Alumina ceramic fiszaziian
151 WU all cause revision rate 14.37%, Aseptic
revision rate 9.58% LH{WUMILAN (fracture) 29v
ceramic component

2 IN1SNUNIU

fDNY Xiang LATAMY
2330UNTINTIN 10 NIUWIT WU revision rate B
YW 0.93-952% fimsmsaafinmy 35-10 1
TAEWuNSUANTEY ceramic AU 3 91N 855

dndniisy (0.35%)

Akagi LazAuy” iN13AnYT 223 Alumina
ceramic TKA fiszaziadamaiaiy 6 T wu
survival rate WU 94% wazliwumsuaninees
ceramic aghalsfimugssius T8 Wamudiuuiia

Wi wans@nmasineglunguussangan
du uazlianadnilomiZosmaunney ceramic
Tungaszmnsfifumindaduannnile

Oxidized zirconium (OxZr, OXIN-

IUM™)

Tunsfnezee Gowd wazane? iudaya
91N American Joint Replacement Registry WD
Wisnusannsndadafiousn (Revision
rate) S5WIN OxZr (UL 68,508) Ly Co-Cr
@wau 373,099) Tumsastafiamuszuznae
(Midterm) szpziianady 44 Wou liwui Ox-
idized zirconium §H1INAA all-cause revision
(HR 1.055, 95%CI 0.979-1.137, p= 0.16)

A9AAADNIUNIANENDDY Vertullo uazAus™
N3 Lﬁuﬁagaﬂﬁﬂ Australian Joint Replacement
Registry (5,969 OxZr, 17,577 Co-CR) a33a
finmufiszpzinanads 12 I llwuanuuwansg
Y revision rate T5WIN OxZr 1Las Co-Cr (HR
=0.92, 95% CIl 0.78 - 1.08 ; p = 0.329)

Titanium nitride (TiN) coating
lla: titanium niobium nitride (TiNbN)
coating

Horlesberger Wazmue® vmsdnenly 540
mobile-bearing uncemented Titanium nitride
coating TKA fiamulufiszazinanady 16.7

WU revision rate 10%

Thienpont® ¥NNIANEN BV ITANLTEWIN
53 TiNbN coated TKA 8¢ 103 conventional
Co-Cr implants e8I finenuiaiy 6.5 7 s
WUANINLANFNTDINAANININARTN (Clinical
outcomes) 3¢WiY 2 NAN wazliwuaNNLANFNY
UDN revision rate 323N TINDN coated (3.5%)
A Co-Cr (4%)

Zirconium nitride (ZrN) coating

Lodge uarAtuz™ ynsd@nen 659 ZrN
coating LU3BuLABURY 983 standard Co-Cr
Towissavnguifiudegfieniifguuideiu
(same implant design) ATRRAMNTIsEZIAN
wdy 5 uaz 9.2 Jmuady liwuanuuanse
PN revision rate SEWINEBINGN (2.12% Tungw
ZrN coating Laz3.77% Tuﬂ@iu Co-Cr)

Lutzner uazAnly” yN13@neN randomized-
controlled trial (RCT) ynnmsAnwU3euisy
353N ZrN coating (n = 44) WAY standard Co-Cr
(n = 41) Aanafamuiiszaza 10 7 wuhngu
Co-Cr fl5zsfu Cobalt Twidsangudniioslu




MIATRFAMINA 5 way 10 1, Aazwuunle

NUEDLENTN 2 mﬁuhiumn@hoﬁu (Oxford Knee
Score, quality of life (SF-36) waz UCLA activity
scale) EBINGNE revision rate Tsiumneneiu

(1.7%) Iﬂﬂwunajua: 1 978 §UURIN patella
instability c[uﬂq'u Co-Cr ae 1 9783970 peripros-
thetic fracture 1un6ju ZrN coating

asu
anufinvimemnaluladuazevianug
Tuilequ v lifinsAaduiagoilalug ¢ smaun

o

YaouanildTudaigniion dwsanisiiaziiy
Aumwiinvavithouazsiiofeniony

q

msldnuiienunudeiulusn udhoehelsinm
nanIFnEAainessuLlNiReswedias
wanvliiiuforaunnsveesiansiase q ssuy
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2557: Plasma Rich In Growth Factors Research Project
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1. nudnnudn (The arithmetic HKA)

Arithmetic HKA = MPTA - LDFA

HKA = -ve HKA =0
1.1 1.2

Interesting topic

g'ﬂﬁ 1 LUALNULN (The arithmetic HKA)
NMSAUIULUILNUDY aHKA = MPTA - LDFA
N aHKA ldetipanii -2° LLﬂmmanym.,mIm (varus) (iﬂ‘Vl 1.1)
aHKA Tgien 0° + 2° 9zi5auiiiu Neutral (i‘]J‘VI 1.2)
aHKA Tdaeunnnit 20 uaaeiivanuiziainds (valgus) (iﬂ‘w 1.3)

2. AWIBEaDUoLdDIQ (Joint line obliquity)

Joint Line Obliquity (JLO) = MPTA + LDFA

Apex
Proximal

"\

MPTA + LDFA MPTA + LDFA MPTA + LDFA
< 180° =180° > 180°

241 22 23

;sﬂ"?i 2 anuLdapevdawn (Joint line obliquity)
CPAK [duvvynunaBavaavioigiiu ‘apex distal’, ‘neutral’, and ‘apex proximal
MIAUIUANNLE BN TDITD LN JLO = MPTA + LDFA
wnuaanisniulddasnin 177 G:.,,fmtnmJuapex distal (sﬂw 2.1)
ynuagnisNAuldwindy 180° + 3° azi5un9 neutral JLO (iﬁw 2.2)
mnwadwssmiuldanndt 183° avdniniu apex proximal joint line (i‘iJVl 2.3)




CPAK classification

wieaniiu 9 wuy Taslfuuwnuen (@HKA:
varus, neutral, and valgus subgroups) LazAINN
Bevpaviaidn (JLO ; apex distal, neutral and
apex proximal subgroups) uﬂﬂumiuﬁ\m’sﬁu
W 9 LTI ANHUZT BTN AN TTNTNR (gﬂﬁ 3)

AUBNAODIICa:US:INNUOLADIGCNY
msliuongu CPAK

mnmiﬁnmﬂi:mnsﬂnﬁﬁﬂﬂmq 20-27
Yuazdihedodendsimmuadnsunsinds
Wasudogien lulsemessaiasids wuh
dnwuzaey CPAK fiwusnniigna CPAK #i
type Il (neutral aHKA, apex distal JLO) Taewy

16 39.2% Tutszannsunfiuas 32% Tudihede
\iiaN AN CPAK type | (varus aHKA,
apex distal JLO) Sewuld 26.4% uaz 19.4% T
UszannsunAuazithede s denmuadi (U7 4)

atslsfiny wud1 CPAK Types VI, VIII,
and IX wuldreudhederlunguuszmnanngs *
NNNMIANYDY J.R. Steele UAZAMLVINNIANEN
1) deep learning machine taANENENBLUTDLE
NNNFUAIBEY 937 AU WUTENBULTEITDLIN
Viwulﬁmﬂﬁqmﬁa Type Il knees (Neutral aHKA,
apex distal, 34.9%) wag type | (19.8%), type I
(17.3%) Uae type V (12.5%)° muansfy (301 5)
FospnndauiunIANETDY MacDessi WaTANLE

Arithmetic HKA (MPTA - LDFA)
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aHKA (MPTA-LDFA)
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Joint Line Obliquity (MPTA+LDFA)
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4
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89
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U 4 uamsanugnusiazafinvevyszmnsmumsutismy CPAK lugfihedonidon
(MacDessi et al, Bone Joint J 2021;103-B(2):329-337)
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U 5 uansAnNgNusazsinavszEnsMNASULeAa CPAK Tugihedainniden
(J.R. Steele et al. / The Journal of Arthroplasty 38 (2023) S215eS221)




ADUBNUOLUS:BINSCNUNDAaas CPAK type lI mnﬁqﬂuﬂizmﬁmmﬂﬂu (39.2%),
' h Toviu (39.3%) wazduldy (25.6%) RVEITIETY
Auldfifudoidnidonuds wudasanzes CPAK
type | N’mﬁqﬂuﬂixmﬂ&l%\uﬂﬂ (33.4%), BuLde
(58.8%)° LLamjﬂu (53.8%) (3Uit 6) wruziilu
UszApaaA3LaBazwY CPAK type Il anniign
i 382.8%° (3Ufi 7)

(Geographic Variation)

TNMIANEN28Y Cale A. Pagan uazAnzls
MMsANUUY systematic review NNENAIBENY
5,964 wlugihe 3,917 518 wuiszansiiey
Tuiuiisheiufimanszansaes CPAK fiuanshaiiu
Tée Tealudszmnsfeminamudnnsiuzes

— = Arthritic Subjects
CPAK Type | —— Healthy Subjects
Mixed OA/Healthy Subjects
Belgium

26.4%
MacDessi et
al.

o1doy Bunsataug

i Steele etal. India

* 21.2%
1 Mulpur et al.
| France
133.4%

| Sappey-

LM:rIrisr_et:I.
: India
| 58.8%

1 »
1 Australia
120.5%

| MacDessi et al. &
| Tarassoli et al.

JUT 6 uaAvANNNUATAMNUUIHUMNNUInu)TimanTravdnuusdaispiadl | 989 CPAK

— = Arthritic Subjects
s oo avie
Mixed OA/Healthy Subjects
Belgium
39.2%

MacDessi et
al.

India Taiwan
x 25.6% Koo,

| Mulpur et al. Hsu etal.
| France

119.5%
| Sappey-
Epailiodis bl

!India

1 13.8%
I_Mul[.mr etal.

] r
1 Australia
132.8%

| MacDessi et al. &
| Tarassoli et al.

U 7 uaasanNgniarANNLIRUmNAuimaimaniseeansurdoinyied 1| a89 CPAK
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WadovIweA o Knee Phenotype

NMIFNBTDY J.R. Steele LazAtLy WU
fvdeiunliuiiazidndiuwednds (Valgus
knee) aNNNNEIE (34.1% vs 17.2%, p<.01)
Ltazﬁﬁ’ﬂmummL&iﬂ‘[ﬁoﬁﬁaﬂndﬁﬁmﬂ (19.7%
vs 33.7%, p<.01) uenanii ieRasaneny
WBevpeavte (Joint line obliquity) SNwUaARIUDDY
apex proximal Tuiwdviipaniime (67.9% vs
76.4%, p<.01) s9WAWWURNBULYIBNEN Type
I Tudwdonnnniigane (22.5% versus 11.9%,
P< .01)® (3Uil 8)

msthids:andis
MIATHNANNNIDUUAL N UHUNDUN AR
Wasudagnfissdeduduneuddiiasily
ganudSevmaineuasavlonigegaun
fthe TaewdelulszifuddyAensszifudnus
wnszgnIANTevEthefemMathszuuTuun
anwuzwnnzgndaiin wia CPAK sld vl
dhladnwurdogiamsnesesiihousasau
nFu M3th CPAK anulszgnd 14 Tumaneuw
M3EAR arEIsRENIN I LNUEIRAINTS

—
o
v
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-
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-
=
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Arithmetic Joint Line Obliquity Angle (degree)

-10

-5 0 5 10 15
Arithmetic Hip-Knee-Ankle Angle (degree)

idali IndlAseiuuwsfnseitheneuda
AT NIEUNMIHIAADD LT LTI BNGAI835
M54 Kinematic Alignment (KA)

mandndaisniendiensld Kinematic
alignment tHun13WFnTigNvBonasiiivane
mnsidaiuwmesdihenduluganmzing
Lﬁﬂqﬂﬂﬁuﬁnﬁqmﬁa pre-arthritic alignment lag
futhunelinaulug CPAK Anaviey Tu
wruzfi Mechanical alignment funswsinde
wfsniifidvanedifimadianszgndvarnseuin
HKA FovihiAnunevdsindaidudnsauzas
CPAK type V yn91e Bidinaurdnazil CPAK
type [wufionu

FINNTARNEIWNLI WUINNAINENILIE
anemathanderdnle vildgihesmunsaily
s navanldnudanld indidueiunau

idnuazfinnuivwelageiumenduridinds

wfiendedsnsld KA Wevannsnidade
wniiensensld KA vhlidiheidnaseiude
win Taefiazuun Forgotten Joint Score i
Tuge 1-2 Inasnsansin °Iae MacDessi LA
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@
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Arithmetic Hip-Knee-Ankle Angle (degree)

E‘U‘ﬁ 8 LLﬂﬂ\‘lﬂ’]’]N‘Qﬂ‘ﬂﬂ\‘iLLu’J‘ll’m’m CPAK N’INLWW‘N’IEILLQSVI@G
(J.R. Steele et al. / The Journal of Arthroplasty 38 (2023) S215eS221)




Az ® o mandialagldnanns Kinematic
Alignment (KA) azifutszlominesnnawsu
Q’ﬂwﬁﬁé’nwmzﬁalﬂhtmu Type | (Varus, Apex
Distal Joint Line) a2 Type IV (Varus, Neutral
Joint Line) mussuuanun CPAK *

MIUILNULALI N LR UDENALIBEANDUNIFA
Foflanusdustnbvronadniiifuasmanen
Tasmahdayaduaisineveviow dnwus
WUINTEQNTBNETNE LAZANNABIMSIAWIETY
invsznaumainsandanisnmansafivansaw

sutuAReuwwnggrnmsidndainieadelannm
FuduiimseziFsuiuazianudhlalumaus

uazduunansuzdangiisme CPAK wazih
Tuszgndldialdimamdalssaunasieathed
Toedanuienelauazldnuldatheiisialy
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Waanaosiholsiridonsy
How to Apply Cerclage Wiring?

7y

UW.omB0Y IIavisonls
0.Wry.3Nsd dnenAw
WFL.UW.ONS oftynyinuna

JaaoaoevlsIAIdonsn?
AahwInisnhagiinmsinmnnsegniindiey
BMINPRINDLWDENAITUAT MITNBINTEANYIN
WeAEmtaan el uiunasnszgn
vnuazldFuanafionfustann wosnnifu
i idueuuazlinadwinisinmnia Taevinly
wimssianazldlunsdifinszgniisosuantuuwn
B1IMNANNENIVDINTEAN (spiral/long oblique
fracture) w3al% lun1stlaviuniswnainmsla
intramedullary nail %38 femoral stem winge
winussiuluundusaUINYeINIEeN (hoop

stress)

fwsudasunnddanuazdaasinnuds ms
SosnaduimanmaisisslemiTusthamnn iolu
Frunstlaeiu wazmssnen lasawizmsvinnms
idnwasuteasinnifeniiwoifienusudugo
idinluggenydefinnznszgnwguiindie vde
nsdimaidaudladeasinndion Foduiladedey

fivinlomaiinnainusian medial calcar goaiu

Wusenewnn'

T LFnaIN T EULTINDaEN I EY
Uselomlrasmsdaaadoviuuds usn1sin
anathelsialildanuudeusenniigainae:
smadslunanaiiiuasy Tnsluonanaias

wulufinsiaanalussninenssdnasude
aelwnifion stslugumatlesi uazluguns
smnlunsdifitinnszgninu3ina medial calcar
2BINITAN femur

Ubdendendomsinia calcar fracture
ouszlyfvismainainatsls asving
fudeuhiihunguladidasuwndensiasiinng
suiinsetadufivae wiafiiaduuindialathed
gonaliiamainanniussrimsshdade e
Tavazuisiladendeafiungs dod
1. Patient factors
a. Female gender®®
b. Other diagnosis of osteoarthritis
ex. Rheumatoid arthritis, DDH "
Old age (>70 yr.)*
Osteoporosis *

Dorr class C°

Surgical factors

a. Anterior approach 3’33417’1;\1 antero-
lateral approach ®
Revision surgery 33 previous

ipsilateral hip surgery "°




3. Implant factors
a. Cementless design®

b. Longer and larger stem size'

ananuulaimu:aunn:uws?

Aouszluyatividinaauuusing 4 fou
Buanuingiuinfigunsaleslstheiianunsnthan
T inusefumaLuLduTaUNTBINTEN

(hoop stress)

PNNMIANYVDY NB. Frisch wazaue’ o
MnsansdSsuisunedinasmanseans

AUNULTINNTZINFade NS oUW uiu
seninaasilafiuaneeii (UN 1) W CoCr-

cable, Hose clamp, monofilament wire LY
synthetic cable (non-metallic cable) WU ﬁv'\‘l
CoCr-cable waz Hose clamp fdald3aums
FNaMENSADMIAUNIULITING (axial load) WAz
9@ (torque) 3NNIM3LE monofilament wire
a7 synthetic-cable AfalASaulunmsfumu

CoCr Cable Hose Clamp

L9NA NINNIT monofilament wire WaLUFIUNTT
Fumusede Tdwasws Huanareiusened
HpaAty (5U9 2)

fudinazimafnesasiuasuinenIng
mMslg cable vhlkiinAudausesaslaseaine
mMeEanamansfinnndn monofilament wire” ®
Tupaiiuzeviidsuud dulwgjmatinnazgn
Wnfiu3ns medial calcar Tumsidnae nag
\Humngeddedeinazlildfimsiedonaia cable
dmsuiiaahovth iedefinaiideudnegeidaiien
f monofilament wire ffotiun1314 monofilament
wire tiams¥nwieilasiumsiianszgniings
wilianuudsusemedanamansiitoandn us
Afaansnhanlimaunuiuldd uazmnnadi
sosldiiemainmnnszgniin Adsanansafinau
wivusedenms Windauaindhluld wanan
fifsmansaiinanuudousamedinamansl
fulaseaeannimnaianmsinaInuuuse 7 uay
muyisimssiamnladnde Seazyadesialunsy

Monofilament Wire Synthetic Cable

U7 1 sUuaavantiniiunn1eii [CoCr-cable, Hose clamp, monofilament wire Uz synthetic cable
(non-metallic cable)]
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Torque (Nm)

N
(=3
(=3
(=}

Force (N)
&
S

Axial Load: Force

Cobalt-Chrome Hose Clamp Monofilament Synthetic
Construct Type

m Subsidence Onset Force m Failure Force

Torsional Load: Torque

Cobalt-Chrome Hose Clamp Monofilament Synthetic

Construct Type

B Torquel mTorque2

U 2 ugaunTzpILIRRvEila Minsshsalasvaeesandiniu w geivhidiiansaes stem

uazgaivhiiAamaiseslaseaie




Jaadacedsia dod:navisn?
mnyaiivitdnalnazwuindisinain
fivianvanedsunn FeumAazISNaINAADAINN

udvuseniuansireiu (UM 3) nm3fnmzes Lenz

a i d @
Mark wazmnz® [dihnmsfnsmedinamansie
AaudvnvrasMIiaaInluisiisne ¢ fu wud
MINARIALUL one double-looped THeauuduse
flannnmMaTauLL two single looped, one single b e
OO0

looped LLa¥ braided-wire MMURIAY UBNANTILEAD
TumsAneifeniuil fawuiisapevaieidansas
W cable azanunsa AN LdswseRNNNAIN

cerclage wire Tunsdififiiduruguinasaun c
Tndidseiu (Ui 4)
D:aaoanchimublafion:a? o

foudnlunissndnasetiuaziswmiale
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U 3 uansmsTRaIAFIEAEeY
» : one double looped (cable)
PR9NaNNLHUBANY 9 TN WIDATILIDINTLAN : two single looped (cable)

Wondaaanldaglainn psnnensasiigaims
Tidslidasunndaansavinmsinainld wed + one single looped (cable)
e 4, . . N . : one double looped (wire)
fofuiaulai dumisleagyiiiiadselond  two single looped (wire)

NNFINaFERSHINTIaA F: one‘ single.looped (wire)
: G: braided wire

0-
pretension plastic deformation force total failure

= doublecable  © twocables singlecable  m doublewire  m twowires singlewire  ® braidedwire

gﬂﬁ 4 wansuiivhiAnMI2 gap opening, plastic deformation wag total failure SEWiemMITAaIAISUANFITL
Gap opening define as peak load that gap open > 0.05 mm.
Plastic deformation defines as gap opening without closure.
Failure defines as total cerclage failure.




Interesting topic

NNNIANBI1DBY Zair Fishkin LLAZANE
WiaTl 1999 © Tgvinsfnmndasuviasing 4 vy
proximal femur fignsnsayimasaadnld laans
apvliianmsinuazinmswisufisunsi
spvspewnifiavnmanabmiinadlusiuinuiisng
MuSeufisussninmasinaiafis wiieunu
NUIBBAANIZAN (normal to neck osteotomy
(NN)) LAZFLLNAIaNUTE RN (normal to
crack (NC)) Taswazasmasdnemud danath
wilnasTuySinadivindu nguivhnsdaainlu
Funessaniussuinaziimadioessessind
psninfuioy 50% wasmNANIILIUNAIA
fu 2 vise 3 wluusnusmumisiishasn fay
ANTDAANTENVDITDEVN [FANE S (gﬂﬁ 5)

ToeludldanInIsnaaevray Zair Fishkin
(=3 Vo - £ v
wazAush [dsunstududisns@neaey SM
Han wazaue’ Sevinmsdnesnludneusifeniu
wazlinasnwsoanun luTuwuameifentu

Uil 5 ugagshumiveing q fisnsaldlumsiaan

ynfildnusndayaanmafnemesiiu
FanamanitieniunInAaIAIEHINMIHIGA

wasudeazlwnifien eludensdasiuuazns
snw Awpazaguldinataaafishumiseeain

saseEvn visamaasinsaevin fiusnmilase
un3zgn lessor trochanter MeAFMINARIAULLY
double loop azlwselamimesudinamans
anniige ° duszidenldaiaviinle Adusgiu
ANnunianmuiaguazgUnsnl vindl cable wire
gansnlruudousemednnamansiisnnnin
monofilament wire usifidAiigenin waze1
\in metallic debris [¢ luauan
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The “French Paradox”
Philosophy: Timeless
Insights for Cemented
Stem Fixation

uw.mydcud AandbLnlug
uw.Jaan a@sryne
fAugdoa:Twnia:dold Tsbwenuanspinw

elsiunnd swledndin 2024 finge
13a Yszmansaas [Fauasieanuaisadi
fvlva Lisvuadunmsuansdnamwmefin
wadeaziauliiiufoananiugihsesnSoaaly

ey o oy lainezfuiaussse anilnenssw
AFansaN vdawsinszivrmaivthmensuwng
wilsluhdaiivhauladeduendnualiamsizey
HSaAauazfinnuiedasiunmaidnisude
aclwnifiy Ap “French Paradox Philosophy”

11 Cemented stem fixation

Tu literature review wu Tumsvanda
Cemented fixation systems &1%3U Total Hip
Arthroplasty ﬁu Polished surface stems
outcome N1 Rough surface stems tiain13
famunamssnsduseaziiainnnnii 201 an
WWIARTN Taper slip design AU Polished finish
stem thrilELAA Cement creep uazanloma
Mechanical failure T&snnnin™ usnanniifodu
fuansufiunaumNYaEl cement mantle i
WMNNZENAITIZDENIDY 2 AaRLNAT 99U 9 Fem-
oral stem NnuFAlaBlsf Defect area tipyan




& cement mantle fiforndn 2 Aadwasiiay
Fuiusiulamansiinuani1naee cement*® &y
aoaAReU Classification 989 Barrack, Mulroy
and Harris’ aghvlsfiony Fssnuiiiausth
French-designed cemented stem JAnuauwus
Fuwan33nsifusiazi Cement mantle fiung
Lay “French Paradox” Lfluﬁ’lﬁ Dr. F. Langlais
FasunndoaslsDAndrnnSoas 19 term e
aBtnunamsinfigudeuszdaudvdenanms
Apunthil

founaulyluzve.e. 1971 fs1evuzes Dr.
Weber waz Chanley® 33384 Dr. M. Kerboull”® fiwy
7 T series 909mslE original flat-back Charnley
stem Tugg 2 T § 16% fiiAin debonding 78y
stem-cement interface 114 Gruen zone 1 WAz
ANWUS distal transverse fracture 989 cement
mantle U317 tip stem S¥WUTINFU subsidence
289 stem s Svwiilumsaudonaagield
Tefioms wazunuazlailddag revision surgery
usaNNsaLUBNLATN failure fixation 289 femoral
component LazapAAaRNAL criteria 10Y definite
loosening 984 Harris and McGann ' Tugngnan
1iu Authority TdwenenufiazaBineavnuazm
m’muﬁ"[mﬁcymﬁ Tnadadninan debonding
cement prosthesis uazlAnAn matt stem ‘ﬁu
31 Fowamsinelu mid term-long term Ll
wihiimas sesndimsAnswuianmnusniivihls

\inm3 failure A8 longitudinal crack U3t
superomedial part 989 cement mantle Taeniu
WRN high stress 98V stem i thin, elastic, long
curved offset Lae closed (125 degrees) stem-
neck angle inavhl#an shear stress mu body
stem ud Ui vertical force fi distal cement
WlWiAia subsidence MuaN'™

nnuszaumsaiindasuwndenslsUandem
W59LAa Dr. M. Kerboull et al WU transverse
cement fracture ﬁmaalumﬂﬁﬁ wide femoral
canal LLag thick cement mantle gx‘lﬁ\‘l 36% Ue
Iumjuﬁ stem fit Tu narrow canal wazil thin

cement mantle NAUWL cement fracture WA 6%
Wil Sevanonguiidinmald narrow straight

stem Tu dysplastic hip se uazandayarili
finla modification original Charnley prosthesis
1450m Charnley-Kerboull stem (31971 1) G
Tefnmananlunaneuiiuanseiu Tnovioman
yN3N Stainless steel (Lwii;uﬁﬁwmn‘[amwau
TisA14V TulsiszauanudSauhiians) Taad
ﬁnumzni’mﬁuuammﬁuﬁL’Jm proximal part
W Rectangular Cross-section, # Collar #11@
WBNMNATY Medial willauny Original Chanley
stem wazLfial stem-neck angle {1 130 degrees®
wannileedl size Widonundudae sl
WMINZaNAD architecture 284 hip Way fit U
medullary canal (;;1]171' 1)
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AN 1 18alBaAYBYIUAN 9 989 Charnley-Kerboull stem ®

g'ﬂ'ﬁ' 1 polished double-tapered monobloc Charnley-Kerboull stem

Name

CK mark |

CMK mark Il

CK mark Il

CMK mark llI

Manufacturer

Benoist-Girard
Howmedica - now
Stryker

Sanortho - now
Smith & Nephew

Benoist-Girard
Howmedica - now
Stryker

Vecteur Ortho-
paedic

Date

1972-87

1984-99

1988-97

Geometry

Rectangular double
taper

Oval in metaphysis
Round in diaphysis
Double taper

Rectangular double
taper

Oval in metaphysis
Round in diaphysis
Double taper

Surface finish

Polished Ra = 0.03
to 0.05 Wm (1.2
to 2.0 Win)

Matt: Ra = 0.6
to 0.8 Um (24
to 32 Win)

Polished Ra = 0.03
to 0.05 Wm (1.2
to 2.0 Win)

Rougher than
CMK mark Il: Ra =
1.7 Um (67 Win)

Loosening

1% to 2% ASL*
at 20 years

4% ASL at 15
years

0% ASL at 10
years

21% ASL at 10
years

*ASL = aseptic loosening of the stem.




UANIN Charnley-Kerboull stem & £
§i stem fisanuuumnady  Milugaiu o

Cerava Osteal stem WAz Fare stem lng operative
technical points ¥89 stem waniiAe feslsd
cancellous bone U310 compression zone LAy
L88N large possible stem (line to line technique)
wazlsidHusiold centralizer Lilowan stem oy
Tu aligned canal Fanann139 French paradox
philosophy @8

1. m‘ﬁi cement d narrow outflow channel
JumIN prosthesis U bone ¥MI#LAA higher
resistance M3 flow back LLazLﬁN pressure
Taemafi pressure wnulianszninmsiasen
yIAifAn interdigitation, micro-interlock 551iNg
cement-bone interface fi\‘lﬂa\‘lﬁu micro-movement
28N prosthesis 1% gefinasio long-term survival
Y9y stem'’

2. Canal-filing stems s895ulae corti-
cal bone fivilsifin intrinsic stability Sinavinlsk
less rotation 289 stem anlanams crack ¥8v
cement ﬂ"suu%nm‘ﬁ cement mantle incomplete
g liusadonissorn force 910 stem Tl
cortical bone azifinTuszivln

Tunms@nuzes El Masri F et al™? wuh
survival rate 989 Chanley-Kerboull femoral stem
iiiel% line-to-line technique agjﬁ 96.8% i 17 1
(glh?i 2) Tnedl radiographic loosening \{u end
point kAL 90.5% 7 17 T ileRa5an revision
acetabular %38 femoral component MNYINTILAA
il endpoint Tun13@nen Walsh AS et al”® wui

Tu series 321 cemented total hip replacement i
14 C-stem (Depuy Synthes) femoral component
¢n8 French paradox technique EY 10-year implant
survival rate i 95% Taeii lsifian LAZDY revision
stem 91N aseptic loosening AN3ANMI Finite
element analysis'* Wi Canal filling stem 1
§i cement crack W&z implant rotation fitiaenin
undersized stem LLaziin13@n11 Biomechanical
study WuEsl stem subsidence 1ndu Tnsiads
0.38 findlums @l Charnley-Marcel-Kerboull
stem fousiazil cement mantle L9 wazwui
i positive correlation 32319 stem subsidence
LLAE compressive force i bone-cement inter-
face Inefi 3wy cement defect ¥3p breakage'®
wonNiEfim3fnen Radiostereometric analysis
(RSA) ‘Luﬂﬁjuw:ﬂmﬁw Corail cemented stem
19y line-to-line technique iBUNU standard
technique WUIH significant lower retroversion
migration Tungal line-to-line technique

Sniedefins@nundild Triple-tapered
polished cemented stem'® $9AUN1991 line-to-
line implantation #2# Direct Anterior Approach
WuhaaInanANNLEENT8Y aseptic loosening
¢ ipennauen Trial component #3388V pre
final position WDUSUANNEITURE offset 16
atvusiugn Tnsanzluiaaiisi complex anatomy
Tums@nwniifgie 151 deazlnn e follow-up
10 YWy survival rate 30 aseptic loosening
ag’ﬁ 97.6% Lol revision femoral component
v endpoint (gllﬁ 3)
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gﬂﬁl 2 Post operative Q’ﬂ’amj’m 60 1 Primary osteoarthritis MW Well-aligned canal

o Ao

filling stem cemented line-to-line MWY Follow up 17 U {anieus minor wear U89 ace-
tabular component, [8fl osteolysis, [3i§ subsidence 289 stem™

gﬂﬁ 3 A w:ﬂ’nimnj\‘i 52 1) Secondary osteoarthritis 910 hip dysplasia B: Immediate postop radio-
graph LEAVEN white-out cement penetration 310 line-to-line technique C: Follow up 10 Y Taiwy
radiolucent line,osteolysis, cortical hypertrophy

agwlsAimy 1 ududavinmunaszes
gsielU (long term clinical outcome study)
ilavan concept Hvasldalnalu Franco-

phone countries VINTUATU

+0doY
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Update in Management
of Bone Loss in Revision
TKA

UW.2sJ5 oawyagidu
uw.nuafind aausuu
F.UW.3s:5¢l TDgsstu

a¥afi 4 e ¢ uazerastienslslifindyn
vuesy Fuilnadunamaiiauls Heniu Bone
Loss in Revision TKA (RTKA) 8111aus 1aguy
swenenuagyfushuihaulasnanliiteiuasy

reuduzssyananiui unanaiifu
international consensus ﬁﬁ’m’liﬂi@ﬂﬂtﬂjaﬂ
2022 waziivaziiaiifioms) 2024 fisnusnil
Toeflovmsnoasunansiudsesndu 4 su
nan [aun:
1. n9U9218U bone loss NAUMIWNIARA
2. M3U53q fixation Aimsnzanlunmssndn
revision
M39ANINL Patella bone loss
mM3lE Modular Replacement system
implant Tum3vin RTKA

1. msuUs:10u bone loss nNoums
wda

M3Useidiu Bone loss filesiun ey
F9qNM53 U ABAW knee true AP, true lateral
Tuvivaieh 30 89N uaz Merchant view 813150
Tidayaifoemessiuvillumayszifuanmmans
nazanriouren RTKA laginazassnyssiiu

osteolysis, PE wear, heterotrophic ossification

wioudnazity fracture [dannwenemeodil
atalsfion Sowdaslidoyamanegoene us
M3U5zLHU bone loss MNMWENETIANIATFIU
dnazlduduhuas Uszfiulddoanianuiuase
PNATBIWENSEMWENGIE LHBea N Implant 119
shusnezuatwihldszdushunn i lddeyas
TiAsudu wenanil nwehe scanogram wie
long leg radiograph azgaelfisanansadseifiu
overall alignment wae deformity & sanfoauld
#ifi implant nMsEaTaazlnn vdawaua6n
vinalndfesannau Avhlvgsdseifiunmsiden
14 Prosthesis ¢

Tunsdifimmane3ednlybisansalidoya
TaReanadmsunmswsasEdn MIaenTIanie
CT 3o MRI fazfiumnmidnunlunaut Tnofqn
ag;\mmmﬁaﬂi: WHUUNALAZUINUDDY osteolysis
\lavnnaunTanewn osteolytic aunALEN LA
11 plain film Unfiuazvinlunsdii WiulaGes
infection N9 CT/MRI with contrast 8198X150
e lFunngrifnyseidusewine aseptic Lay

septic case [funTu wianviumIszysEAUrse
ANYAYRINISARED UNTEIRNAn e 6 wiu

sinus tract, abscess formation, extracapsular

spreading
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Current Concepts Review

1.1 s:U classification

Tuduzey classification 81150 bone
loss ‘ﬁL’iﬂ‘ﬁ'ﬁummu @B Anderson Orthopedic
Research Institute (AORI) s9usit) A.A.1999 %1
quivilagiufiuwameiannn agneigu winms
989 zonal fixation LHINNIINUTZLAULRLIUNU
mMa3nm wifieelisl classification lafisnansnld
WY WU wlguIMsine Las ATEUA]N
138 zonal of fixation (gﬂﬁ 1)1’3’114 classification
wieniu Tnefilndifesfiazifiu classification 289
Belt et al. ﬁLL‘i.i\‘im’m zones (Epiphysis, Meta-
physis, Diaphysis) LasAINFULINIBY Bone
defect ufislildiduiivansuathonvenslu
flaqifu iflevnnidl reliability Aoudnemlusn
epiphyseal zone (nyuladlifinansuda
Win wuzthlyieui3en zonal fixation fiagu 131y
9897 14 Hip Knee today vol.23 T 2019 Ia3y)

L1 Epiphysis (Zone 1)
] Metaphysis (Zone 2)
O Diaphysis (Zone 3)

o v & oA . .
gﬂw 1 WEANNTLUNWUNAIN zonal of fixation

1.2msdacnumssSnnwUoanid Os-
teolysis

N3LAA osteolytic lesion MNTIENNTDY Knee
Society AanadinszgnundvmnelUaunalvaindy
WIDWNALY 1 B8, ¥39MIA Iytic lesion i
nawenemsFedneunthlulassmile Tavena
xflonmauazlhifiomsf [ doiudehliindes
finmueuldaevlndda Wavanmsiin osteoly-
sis (usmaudnanawiiseasnsiin aseptic

loosening wazthlUgmawen revision surgery
Tasumanaeiivil [fusnuwmemsaamauay
wnmeinseesgihenguilnuununwi 1 asy

Towaguzasauusniu mauszidiu osteolysis
fhumwineSedanasgu feuihdinazyasisiulée
nihannduade udfiieswasanisUszifiu bone
loss fiaumsndin waslinwunhlivihmsld ot
v3o MRI lugiheynsodasnnduszaninwemn
wazmanmaih el duhnusediia

35U classification filgfusadunande
AORI ilavnndaansheuaztosThiinumsany
TneL5E9ARByTa classification fiivanzas
zonal of fixation WaUsuTIndInRaduuy
wmemssnenlfeeeinaly faumsfinmanms
Snnsifinwene39EnL osteolysis walxfions
Ifuushliamamssnwsioifiamn 6 Wouds
1 9 Tnptssiwivenmsuasmweneneiod Tu
ndiifennsudniliiniuladesmssnmngems
revision fiugthy gavhevmnndnnzunindouu
\umM3RnLde, MR loosening or Implant failure
fitmau Ifuuziliudlode revision Teviud




UHUAWA 1 LEAILIINIIMIYUALRZARMNNTINENFLI8AN osteolysis

Osteolysis
1

|
Recall Setting

No osteolysis on XR and
no clinical symptoms

|
Non-Recall Setting

|
[ |
{ Asymptomatic Symptomatic LO(?S ne. infec(ipn.
: obvious implant failure
|
| |
Osteolysis and no Osteolysis and clinical Radmglraplhl: ar_|d dlinical
. menitoring gémos to
clinical symptoms symptoms year

L Moeonitor yearly or L L
¢ S, . K- dis i
Lhangg of svm_ptom_, Wt Work-up and ri‘n_‘cussnon
consider advanced about revision
imaging

2. mMsussa Fixation AUuADIA:
&iuenolu RTKA

2.1 msil fixation AUuALIU epiphy-
seal zone

ma# fixation fiudausesiumeidudosiiu
flazilif prosthesis fengnsldoudituem Tu
mMaWin RTKA Whrsnadelaseadte fudeuse
Lﬁawﬁntﬁﬂqﬂmmnﬁmﬁﬂ%ﬁ

mM3lE metal augmentation fausAwL
ativannlunsa3y fixation fisfuAslu epiphyseal
zone 119 proximal tibial L&z distal femur Ja91iu
ﬁvamrmmﬂgﬂ S)1] Tuﬁwm tibial metal augment
flazduuy wedge %358 block metal augmentation
Wisdenld fousfarnaves augment azllsay
NRFRBANNUMUDEY prosthesis 1ABATI WA
nnmsAneiagiiumuin augment Aifianwouy
WJu wedge shape 2198ilamaLin mechanical
failure 31NNT1 block shape iiBvaNazdaesy
W39 shearing force fisnnnifiusrns augment
sudanunszan usdafideniaidiu host bone It

ainnnhuazlispedinnszgniiniionss wedge
augment pealsAmMaNNg augment ﬁﬁmmm
filvnd 5 ww. 219 fixation epiphyseal
zone Tasfumssnndu Seuusthiiiia fixation Tu
zone 2 138 3 WNTuIY

2.2 msi fixation AUUALIU meta-

physeal zone

M3l cone and sleeve ﬁﬁgmﬂizﬂ\‘lﬁlﬂa
vhl#Lfin fixation ﬁ metaphyseal zone ﬁ‘:ﬁﬂ N9
\@eninazld cone %3n sleeves fdplwRansan
aeNvIYU AnBAILIDY bony defect vndansy
vHu eccentric, asymmetrical lesion M3Lann
asymmetrical cone azanInIolalgviendt e
Jisuiy lesion Miduifudneniz small, central
and contain %@azmmzﬁ’u symmetrical sleeve
anni Taedhvsnaansld fixation finafuas
Bitiamsunadunsegnatuiaiufsiamsda
niz@nﬁﬁaanm\imulﬁaﬁﬂﬂd sleeve %138 cone
wazlusnifeniuideszinseisnsiia intra-op
fracture 9NN13 broach sleeve iaal@aniy
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1.9% - 6.5% udefigaidusgiuyszaumsal
g 1 e 1

wazAaNNadnavuwndidann I uilady
ddlumsidanld sleeve v38 cone

fidandufionafinsudenldldde im-
paction graft with morselized cancellous bone
with/without mesh fuusiaz [ilduwsvanawinuaz
dszauanuaSawinmslE lu revision THA ws
Tu RTKA Afilamaiiazldihslunsdil dilhwengy
UDUNNUALADINITIY restore bone stock LAY
5y metaphyseal/diaphyseal zonal fixation
Tunselfi bone loss Suusnn viagavhedensil
flagflurszmedi lisnansam augment sing 7 16t
uazauldfifilyminmiasgue nsld bone
graft Fefidoemusndisanudsvnnmafinige
flanndu, Hamnannmsiaifiu, msdedalsn, uay

Tomanissndngiiigand

2.3 msil fixation AUuALIU diaphy-
seal zone

m3ld stem in RTKA iaWiAnanusung
YN prosthesis 1Hu stem astheuuasnsznethwin
avlUilvaau diaphysis Iag stem fapegUuuude

fully cemented fixation LagLUy hybrid fixation
(1‘1'1' cementation LRQWIZUIII0U epiphysis LAY
metaphysis &1 stem (Husnse cementless)
FenaaevatheRiidandeidueiu (MR 1)

1u biomechanical study #it3aufiey
ap9nguil wud hybrid fixation Tu tibial stem
fenuaunsalumsanmsiiia strain ldannnda
fully cemented stem LLaLaN systematic review
whilfinsfnswudn hybrid stem fixation i
failure rate fisnduaziinnufisusnnninge
WeuAUwUY fully cemented WsiaenalsAmaasy
Tuttaqiugalifimsdnunlafidaauneszueni
fixation wuuladniniu

dwsuauldfil@dsunavi tibial tubercle
osteotomy (TTO) S3me wuzih W la stem wu
30 TTO avly (32 fully cemented %38 hybrid
cementless stem ﬁlﬁ) mnidu fully cemented
stem wuzh Whmsfindanszgnuinivh TTO
naudeApela stem Wuaely niduwuy hybrid
cementless stem wuzthlfla stem Tiwadnau
FrppTau3 v TTO Wiaanusefinnaas load
il TTO s lausfivhnsld tibial prosthesis

mIwd 1 wWisuiisudafuazdaldevey fully cemented fixation WA hybrid fixation

FULLY CEMENTED FIXAION

sansawaneUjuele luduud

gansola stem Aiauninle

LAYLe1BNENNTY

ﬁﬂqnuﬁmﬂtjuiunﬁﬁﬂ%’uﬁw WAL LAZNITNAN
29y stem A lueuiimeinmeialnd

N3eiNADINHEAR wilath avvhnsSeduudian

HYBRID FIXATION

o

onazldwnanninluepuldis sclerotic bone

315009 stem [Fusiugn vnld luauldd
Mmyinadni

iaifia bony ingrowth az¥ilinIHIGRATY
falUian stem BNENNTU

\in stress shielding 161

fanuideiaziia intraoperative periprosthetic
fracture [@annni




3. Revision Patella component
and extensor mechanism recon-
struction

Tunssndin RTKA filamafiinazsooud
1309 patella bone loss ¥ liisdavRaTan
F1azdnmsaenelsiu patella component lagilade
fdfiazsiaeRansan Ao extensor mechanism
e intact %38 (3, component well fixed Bg130
I:J, residual bone stock, LAz patella thickness
fimdafirmamvuiiu 10 . el

Tnsumaai [§13eu classification Suanlvisl
WBLLNANNENSIN YR patella liNptaeTuns
MuUALLININMISNEN IFBndeasy (1599 2)

8nwily complication fitaald@ lsivas wsifu
mMzunsndauivimssnmudlaenn duidei3es
289 disruption of extensor mechanism 13911
MI3INEIAY primary repair %38 non-surgical
treatment {nTrinadwEnssnni i vhlvaeeis
flgsuanuisuaniioua tgiumssnndaiuly
fimevi reconstruction & options #1197 l&un
119 reconstruction F2g allograft 17U Achilles

A9 97 2 classification WuUIMNmN consensus

graft, whole extensor mechanism graft Hudiu
WAY autograft 15U semitendinosus graft #3el%
FLATILH synthetic graft 15U Marlex™ mesh (U
i 1) 89n151% mesh Tusainmsansuasiiana
fuainandu Tasnafnenoes Abdel wui 84%
@ngthe 77 98) fwaansialunsfinmums
$nendl 43 uananil mMald mesh Fouanglvifiu

ﬁowawuﬁuvguiﬂuiau (overall cost effectiveness)
Fwanilyvinsiia graft stretching, anufisen
nugRdniusie graft, Mauwsnsznalsnfinsie

N graft, LLag host-graft mismatch ¢ Tagann
consensus HWANNIUI mesh HuliHadwS
m3snffuazmilaninmsld allograft

4. Modular endoprosthesis re-
placement system @nsu severe

bone loss

male complex modular system L2 distal
femoral replacement (DFR) LLa% proximal tibial
replacement (PTR) Tananedunivly salvage
procedure #ifiuszlpmiuazifiunsgariefiaz
naheliisuAiiym severe bone loss lawsin
aeidovedlaldlu 2 nadivanidun

LIl AB5LNe

&

patella AitnAnANNUUNLBENTT 5 WA,

patella fifi fragmentation %38 AVN

o

patella implant TUAVA LA

1 patella ARNUNAIFNEE LATAMNAUNTIRNNZEN (WINNTT 10 WA,

2 patella ARNUNRIFURFRNIZEN UATANNAUILAEN (5-10 WA

NBUENIINTBUDDN PE (presence of wear)

WUININITSNEN
Button reimplantation

Patelloplasty
Bone grafting
Bi-convex patella

Patelloplasty
Bone grafting
Tantalum

Retain the patella
Patellectomy if fragmentation
is symptomatic

Retain Patella implant
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UM 2 M3 extensor mechanism reconstruction #28 mesh (a) M3 fixation mesh 1 prosthesis 4 tibia
(b) wsime mesh WaFuUsLEULAL soft tissue AU

1. 1u@'ﬂ’3&1ﬁﬁ severe bone loss 9 3

zones wAtNRBRLTIE WS diaphyseal fixation

2. ‘Iuﬂﬂ’m periprosthetic fracture i
Wiansdinpavnszgnusnalnadeuazil severe
comminution Yl¥ennsiansvi fixation Sedafide
ndssndamansoliiheasiminasiuldFua:
avthwiin 8 fsiieusnaoren sandvarldiog
idnfidaunindnsuiioieuiy fracture fixation
iR uanandieAnEssfiaziin periprosthetic
joint infection l@xnnin

windiavld endoprosthesis ngn DFR/
PFR unasiiiuzii winfiasanld i fully
cemented stem AMJtiUzINATHANNEITOY
stem agvtlay 100 wx. (Winliaansald stem
fenle WRasanld cone 13p sleeve T1ud08)
uazneiiifiu hybrid uncemented stem izl
fduduidanszaniy stem U3ula diaphyseal
engage fisnzanaioendn 4 cm. WiaWiAnms
finfisunsannse

Aidsuisiumanaieglienng Uselond
waznumulidasuwmdnnvuldnssninuazaes
Wun33nmsrnea revision TKA Tugfiheid bone
loss BwAuAnsviuiisdudosiinnuidnta
uazNUHUABUNAR 3aNgUnInluazdpfian
fmnzanuielidanls ludihodoiamsldonu
fivanzanuazenun Wwetszlomidmiugihe
Suiufisnansisady

1ONANSOILOL
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COmmon aseptic complications after
Total Knee Arthroplasty Part 1
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Incidence tla\‘m’li‘wuﬂﬂw osteoarthritis
of knee (OA knee) TuTam’sw;nﬁ’u‘f‘I Lﬁugoﬁumn
LﬁmmnﬁflmuﬂsxmnﬂanLLazmqffﬂmﬁﬂﬁLﬁu
wnntu Seihivshduiiinaseanusisailansiu
wiolu functional outcome wa longevity T
M3IWIAA Total Knee Arthroplasty (TKA) Foifh
ikl major operation 983 modern orthopedics 1y
fife prosthetic design A< surgical technique
flFsunavannatvsaiioe? Whusnosddy
ovmIndnasudafionife n1smdanse
anANNSULndudavngagiidananin
ilavnnaunglainu Wialigihsasnsandy

vaa

lWiduuazlsdinssriumuindls

udidmnANuEISINNMIEAR TKA 90
FdNn q wiwilau BT WILATMIHFAT
Windusnnlugrmessenas 4 anil Feflasiiin
musnaananiaesils suAe complication
sorufudesiuiudl surgeon asdovananin
recognize avilfiu complication fifauiindu
wiaonaziinmuanlusnanls Seillasous

minor skin problems Tuauiis life-threatening
complications® FedvfAatumaniinuiunetie
nslisnnausadamalaielunatsusu u
119 complication wui1guuas Tfasnuemum
LAYDNRILFIUNIIIN revision surgery BIDLLNLLA
\FeFialueige

NMIFNBVDY knee community AR 11
CORR 1) 2013 [gdmui[3ifiu 22 complications’
G'f\‘lf: : bleeding, wound problems, thromboem-
bolism, neural deficit, vascular issues, medial
collateral ligament injury, instability, malalign-
ment, stiffness-toughness-contracture, deep
wound infection, fracture, extensor mechanism
injury, patellofemoral dislocation, tibiofemoral
dislocation, bearing surface wear, osteolysis,
implant loosening, implant breakage, reoper-
ation, revision re-hospitalization and mortality
Tumsfnuieniuil Tdule complications
\indusaniiu 3 g dil intraoperative, early

postoperative, late postoperative **
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Complications after Total Knee Arthroplasty

DOI: http://dx.doi.org/10.5772/intechopen.89818

Intraoperative

Early postoperative

Late postoperative

Vascular injuries Bleeding

Instability

Neurological complications

Superficial skin problems

Joint stiffness

Extensor mechanism injury

Deep skin problems

Periprosthetic joint infection

Patellar tendon injury

Deep vein thrombosis

Periprosthetic fractures

Quadriceps tendon injury
Patella fractures

Pulmonary embolism

Aseptic loosening

Osteolysis

Medial collateral ligament injury

Patellofemoral joint problems

Table 1.

Intraopevative, early postoperative, and late postoperative complications.

NNMIANBINLI IUANANTRINTHNAR
revision Tu#29 5 Dusniinan infection uazludn
5 Iiauniniinan PE (polyethylene) loosening

(Iuniniﬁmmql,ﬁmmnmn implant fracture Wag

PE wear sx15aanaldannnswaunlugiuees
surgical techniques LLag innovations NtAB9DY

iU implant materials & designs) *°

#198991n ICL AifwRuWlL JAAOS 2015
[@fimsnaniieviins implementing risk factor
optimization programs FNNINTIWANDATING

LA complications LAY readmission rates ° A3
WAINMIWAR TJA (total joint arthroplasty) &4
8 modifiable risk factors fifinasia poor clinical
outcome following TJA ﬁﬁ\‘lﬁ morbid obesity,
poorly controlled diabetes & nutritional defi-
ciencies, Staphylococcus aureus colonization,
tobacco use, venous thromboembolism disease,
cardiovascular disease, neurocognitive, psycho-
logical & behavioral problems, physical decon-

ditioning & fall risk

Percentage
= 5 B &5 8 3
®F F F OF OE

=1
Ed

PE wear
Loosening
Instability
Infection

Arthrofibrosis

AVN patella [l

Walposition
mechanism
Periprasthetic
fracture
resurfacing

Malalignment




NeaziduaiefunMITanTuaas risk '-UCI-UI"]. 1 - Stiffness (15 98%)
factor M 8 vhia awsadnsldnnunANN

ICL sananiasy Tasluunanuilazasnuazidon
fNadylumuusas complication inulduas 10

TaaAdieny Stiffness viNNwdy flexion

contracture > 20° %38 total range of motion <
45° 7 w3a arc of motion of < 70°° Tafi ROM
at 1% follow up visit aMIkAANLIY indicator
fifidvun13UBN long-term motion SN Tl

Fuduuan i complication fiwulivoy u
fanudduvsethaulansu Tnae incidence of
complications after TKA 2281989N139RSUSUAD
Nndeyavs The Knee Society fiuili JOA
2013* fapaoil

Table 3

Incidence of Complications of Total Hip and Knee Arthroplasty Using
Definitions Derived by The Hip Society and The Knee Society™®

Incidence
Complication TKA (%) THA (%)

MBIADY S1deou0)) JuUaLIND

Thromboembolic disease 4.54 4.86
Deep periprosthetic joint infection 2.74 38115
Instability/dislocation 0.43 3.86
Bleeding 1.02 1.35
Wound complication 0.90 0.52
Periprosthetic fracture 0.14 0.83
Implant loosening 0.23 0.53
Implant fracture/tibial insert dissociation 0.18 0.44
Neural deficit 0.06 0.10
Bearing surface wear 0.04 0.07
Osteolysis 0.03 0.07
Vascular injury <0.01 <0.01
Stiffness 15.98 -
Extensor mechanism disruption 0.10 =
Medial collateral ligament injury <0.01 -
Leg-length discrepancy =

Heterotopic ossification -

Abductor muscle disruption -

THA = total hip arthroplasty, TKA = total knee arthroplasty
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Etiology uoomsina stiffness ¢nu
KnabMsWida TKA awnsnnuoldiiu

1. Pre-operative factors (Patient factors):

Pre-operative ROM (important predictor of ulti-
mate ROM after TKA), preoperative diagnosis
(primary OA @mﬁau‘i’n post-operative ROM 3¢
fini1 N3t RA %39 secondary OA), History of
previous surgical procedures (19U HTO, UKA,
bone fixation Wi 818, tWA, bilateral TKA gnilau
Tazl3finasie post-operative ROM), underlying
disease, obesity (impingement of posterior soft

tissue), emotional / Pain response

2. Intraoperative factors (Surgical

technique)
e Flexion - extension gap imbalance (inad-
equate femoral / tibial resection)
e Tight flexion gap: wulunseifiisndin
distal femur snnLiuluvi 1A extension
gap e uddlaensla insert Tw

WY, M3 shift femoral component

Tumednumas, msidan femoral com-
ponent Iﬁﬁi‘mj n36l in-between size),
malrotation of femoral component,
excessive tightening of PCL (n3eildf
CR design)

Tight extension gap: in31n inad-

equate distal femoral resection DRI

1AM taut posterior capsule

Tight flexion & extension gap: L@

1N inadequate tibial bone resection,

msld insert wunfiuly
Retained posterior bone & osteophytes
A posterior impingement il tibial com-
ponent LAY tenting posterior capsule FERIN
extension lALAa flexion contracture (FC)
Prosthetic malalignment (improper tibial
slope, excessive joint line elevation/lowering)
Improper component size (overstuff)
Improper PF reconstruction (maltracking/
abnormal tilt) 15y N3N resurfacing L&n
fim patella liwavhl#iin excessive tightness
of extensor mechanism
Closing capsule & fascia ousfienidi e
WaNLALY excessive tightening of extensor

mechanism

3. Post-operative factors: arthrofibrosis,
poor patient motivation & compliance, superficial
& deep infection, Complex Regional Pain Syn-
drome (CRPS) / Reflex Sympathetic Dystrophy
disease (RSD) -inappropriate pain, Heterotopic




ossification (HO; mostly quadriceps), others...

flexion contracture of hip, neuromuscular disorder

IUDMDLMISSNLN stiffness

e Preventive phase: post-operative rehabili-
tation program (uuvifiu home program LLag
in-patient program; Quadriceps isometric
strengthening, patellar mobilization 1m8 rea-
sonable ROM goal {6l day 3 : 5-90°, day
14 : 0-110°, week 4 : 0 to = 120°, MY
physical therapy Hazfivsslomilasamslu
FnouU 3 Wiundenndin TKA Semoaziun
aunsaeuldanunAy post-operative

rehabilitation protocol after TKA ﬁﬁ‘ﬁuﬁ
Tu hip & Knee Today atfurisunhiiasu),
prevent infection, prevent CRPS

Intervension phase: Gentle manipulation
(under GA — muscle relaxation is ob-
tained — hip is flexed to 90° — tibia is
grasped proximally rather than distal —
knee is flexed slowly + gently until audible +
palpable separation of adhesions no longer
occurs or until firm end point is reached),
arthroscopy, open intraarticular surgery,

salvage procedure

Stiffness after TKA

Physical examination, radiographs, and laboratory studies

A

\

Radiographic evidence of loose, Physical examination, Radiographic, physical
oversized, or malpositioned radiographs, and examination, or laboratory
components, with negative laboratory studies evidence of infection or complex

waork-up for infection or complex normal

regional sympathetic dystrophy

regional sympathetic dystrophy

Y

Revision arthroplasty

Treat underlying
etiology

A

| <3 months postoperative

¥

Physical
therapy

>3 months postoperative

4

Arthroscopic lysis of adhesions

with manipulation, followed by

physical therapy (Use modified

open lysis if technically unable
to do arthroscopy.)

4 Y
Acceptable Unacceptable
end point end point

Manipulation
followed by
physical therapy

Acceptable Unacceptable

end point end point

A

Acceptable
end point

Unacceptable Consider
end point revision

arthroplasty

Matthew R. Bong, MD, and Paul E. Di Cesare, MDStiffness After Total Knee Arthroplasty) Am Acad Orthop Surg 2004;12:164-171
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OUAUN 2 : Thromboembolic dis-
ease (4.54%)
° ﬂq:u‘f"iﬁ Risk for DVT: previous thrombo-

embolism, age over 40 years, estrogen use,

SN
of

stroke, nephrotic syndrome, cancer, prolonged
immobility, congestive heart failure, indwelling

femoral vein catheter, inflammatory bowel

oo./l.)un ysAp /,(j\’\‘.“"

disease, obesity, varicose veins, smoking,

hypertension, diabetes mellitus, myocardial
infarction

Gold standard investigation for DVT di- s o o .

o o Diwuzinsld aspirin, low-dose

agnosis 89ANLIU venography . .

unfractioned heparin, or venous foot

Recommendation anticoagulant for TKA o o
pump LNENBE LAY

Tungudidl risk for DVT
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. uuziimsld mechanical compres-
° 1‘“ Warfarin started preoperatively . . . o
sion if anticoagulant prophylaxis is

or the evening after Sx with control

INR 2-3 (Target 2.5) %38 LMWH SC
starting 12-24 7l post-operative

contraindicated (because high risk
of bleeding or adjunct to anticoagu-

- lant-based prophylaxis)
%38 Fondaparinux 2.5 mg SC once

daily, starting 6-8 ﬁl'ﬂm post-operative
e 5HZLIAMNNSIA anticoagulant for
TKA : at least 10 days for TKA

AUAUN 3 : Deep periprosthetic joint
infection (PJI) (2.74%)

Major criteria (at least one of the following) Decision

Two positive cultures of the same organism 3 PJI 2 74%

| C M 2 o 1 8 Sinus tract with evidence of communication to the joint or visualization Infected
of the prosthesis

* Scoring system s TTVEE LY
Minor Criteria Decision

Elevated CRP or D-Dimer

Serum

* (International
Consensus
Meeting)

Elevated ESR 26 Infected

Elevated synovial WBC count or LE

2-5 Possibly Infected *
Positive alpha-defensin

Preoperative Diagnosis

Synovial

Elevated synovial PMN (%)

Sensitivity = 97.7%

Elevated synovial CRP

Specificity = 99.5%

Inconclusive pre-op score or dry tap ® Decision

Preoperative score = >6 Infected

Positive histology 4-51 lusive ®
-5 Inconclusive

Positive purulence

Intraoperative
Diagnosis

Single positive culture <3 Not Infected




N . Superficial . . e
Depth of Infection | ——————p §uperficial Wound Débridement and Antibiotics
l Deep
" ‘ - Aeut Attempt at Prosthesis Retention
Debilitated Patient | 50 [ Onset of Symptoms | dcuts with Open Débridement

yes
l l Chronic

Antibiotic 1o Well-fixed
H — .
Suppression Jﬁm‘“—’hi,um Remove Implant implant

l yes
Treatment
Intravenous

Failure I
antibiotics

Poor soft-tissue envelope
Extensor mechanism disruption

o Recalcitrant infection
Poor medical condition
Reinsertion of l e

Another Prosthesis Low functional requirements
Polyarticular theumatoid arthritis
Debilitated patient Lm0 o Arthrodesis

L= Resection Arthroplasty
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Treatment options for PJI (U

(U Tsukayama'’s classification) :

e Debridement, Antibiotics & Implant Retention

(DAIR) - Acute PJI, Acute Hematogenous PJI
One-stage exchange arthroplasty - Chronic
PJI (restricted criteria)
Two-stage exchange arthroplasty - Chronic PJI
Chronic antibiotics suppression - Contrain-
dicated for surgery, intra-operative culture
positive)

Salvage procedures - Arthrodesis, amputation

dudun 5 : Wound complication
-waziBeaiieniu PJ sansasldan Hip (0.90%) surgeon dipviianuidnla anatomy
& Knee Today atiusin ¢ [Uasy An.. Tasawzlui3osaay blood supply UStIauEN

Wueehed uazmsaslinandndos sharp cut [
oudun 4 : Bleeding (1.02%) Wa1e blood supply #89 skin suuu TN
e naufdl risk for bleeding: bilateral TKA, aseptic techniques fifnanngemarin 533

kidney disease, bleeding disorder fiun9 pre/postoperative AaeiLaiuiu

#0819 options fitatan reduced bleeding:

M3 hypotension anesthesia, 14 bone plug ~HulUudrd sy Top 5 complications
nauld femoral component, meticulous stop 3N §15U complications Tu Top 10 sufimis
bleeding g wound closure, M3 trans-  1519zanaiusiaiuly Hip & Knee Today aifu
amine / epinephrine intra-articular injection, whasy ewsuatuifdeswenaniaiaiasy..
cryotherapy, pressure bandage
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