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=Abstract=

Although first generation total ankle replacement (TAR) had high failure rates, recent investigations have reported good results of
the newer generations of TAR due to advances in implant designs and techniques. Patient selection is critical to performing TAR to
obtain promising outcomes and to decrease complication rate. As the current concepts of correcting the accompanying deformity
have been established, TAR in moderate to severe varus deformity of the ankle result in favorable outcomes and indications for TAR
are expanding. Correction of deformity and hindfoot fusion should be performed in conjunction with TAR if needed. If radiolucency
around components or osteolysis is progressive during follow-up, CT should be carried out as a confirmative diagnostic method.
TAR is an effective treatment modality alternative to ankle fusion. However, we should recognize that TAR is a demanding
procedure, which requires accurate techniques, enough experience, and preoperative plan for a concomitant deformity.
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Incongruent
varus

Medical release
(deltoid, tibialis posterior)

Lateral opening?

Yes No

Lateral plication
(peroneus longus transfer,
modified Brostrom)

Symmetrical
ligament balancing

Figure 1. Diagram and algorithm showing ligament balancing in the
incongruent varus ankle (Kim BS, Choi WJ, Kim YS, Lee JW. Total
ankle replacement in moderate to severe varus deformity of the
ankle. J Bone Joint Surg [Br] 2009;91-B|:1183-90. Reproduced
with permission and copyright® of the British Editorial Society of
Bone and Joint Surgery [citation].).

Congruent
varus

]

Medial release
(deltoid, tibialis posterior)

l

Neutralising
tibial cutting

Lateral plication
{peroneus longus transfer,
modified Brostrom)

Symmetrical ligament
balancing

Figure 2. Diagram and algorithm showing ligament balancing in the
congruent varus ankle (Kim BS, Choi WJ, Kim YS, Lee JW. Total
ankle replacement in moderate to severe varus deformity of the
ankle. J Bone Joint Surg [Br] 2009;91-B|:1183-90. Reproduced
with permission and copyright© of the British Editorial Society of
Bone and Joint Surgery [citation].).
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first ray

Calcaneal valgus
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First metatarsal
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Figure 3. Algorithm showing additional bony procedures (Kim BS,
Choi WJ, Kim YS, Lee JW. Total ankle replacement in moderate
to severe varus deformity of the ankle. J Bone Joint Surg [Br]
2009;91-B|:1183-90. Reproduced with permission and copyright® of
the British Editorial Society of Bone and Joint Surgery [citation].).

o

299 B $U9) BB

Aol Uink Mgo] gl 5
A S vk A i F 2F ol Zpo] glo] &
= o3l AvE olgles Bt uf 9l 2= o
Aol Wit o) 9l HwAP tigt Azt &
He 2SR A A o] 10° o4 A9 Ak
3 Uk(incongruent varus), 10° ujakel 7.0 AkshAl Uak
(o)

]

=
(congruent varus) .2 LE3}o] Z}7] Tt
o Ssalgich BT el A9 o Azt
o AAT o= &5 wEHo] Hof

>
_l'n‘.Z:W
o o oo M
ol ob >

offf 3a )
(oo K132 o o

LT

3
oglh
o

v 22| S W A19e] £A
3t el el Al FEE =
YapsickFig 3). WY ol 7

o] AFEIH v ET 0|2k B 3
stk

W rE ot mo mo px
S~

T
bod

i
%
>,

E\
4
1

o

& lo
O

e

flo

>

o I

pass
rlr
clot
5
2
s
_[
I
4 rlzi
i)
1o
A
o
oXx.
H
i
of
o

- 134 -



ol Za & 4 k' SA FHR| KES WS
A5 ATst BRI 5T BHoIA skl BAlEe
750 AAUEER S| AEYAE TTMA o
d Agee YA Aol FF= & 5 AARE ol difst
o & defdl wizh QIglch Kim 502 ¢ Qg
Aoy} Auet B FodE Be AT s AR
< 609fle} S <y W ATethe AW U2 2889
S vl Aod F55F fes Al e eol=
THES Al WA 2 25T AR 23 dE A
o0z Qe W AgeA] FH WP wEder {3t
<o) BasitH fretas S0 AldsloR kL i3t

1) "l £4 dat

Stengel 5'7'0] 37] FRE A2EE o 83te] QF @
A 23S A 10709] A5 tdoR wel #Ag
At v g o)yt ZHEAS] HIhR(AOFAS F4
L g 4524, 37 BE S5 630 ZUIGon
12.5%04 Rjggzo] Fastgal AeHEo| 59 &g
90.6%%Ital ¥ 115Hgct Gougouhas =202 13749 AT
(11059 = —Erﬂd?:f_ A} & T EZ0 27~60%0) 4 ol
AT & F 5Yo| AFHE] A2 10%%.0 ]3¢
5 50l ot $48 #ad = glodtka B skt
EE?& S &5 W9 TR 0~14°2 @A Yot =&
A 3EolA <l WA A3k & I &5 HeTE e
Al FA Pl A2 obdS FAAIACK Skl sk

2) AEY FHE 2

Hintermann S°"-& HINTEGRAZ o0]83l 1224]0]|4]
83.6%°) A 9= o]4ke] AFE A om AOFAS H4E=
Bt 457 Z7FIA Bk S 95 H9lE 39°9o
68%°lA ol s AlbRch Haskeic
Valderrabano £°70] STARE 0]23} 65¢]2] A7} 98%0]
A $4= ool ATME Kl AOFAS A4 Haf 597
Z71519tta ® 1813tk Bonnin 572 SALTOS AR
gk 934 F & T 77%)A £50] AletH o AOFAS
e 513 37kl 3 5 Wele 13.1° 37ts)
okl Harsheict,

] A 3
= 7P $& AryeR dAEaL glrk Kennedy T
AP & o83t WA aHEolAl 95%9 et
AOFAS <=7} 237 SFAEQIckar B 151913 Morgan 5
Arol Aol 95%9] FEES Eul
T FE g Holck SR 9]
A oA A Te] A wAlo] BTET K
Al E&ax(cadence) @} & A (stride length), SEH9l 22
o] $5o0 ZaEE Bl Utk F 449 vad A
A Tzko] gz AlY AT ofr] Hyd vl ANk
Saltzman 5°%0] k4] v|%21e] gz A]3 91L& STAR
3

o HhAo] QlF ¥ XgheolA o EQdthal Harskeih
Haddad 57"0] AAGF Hje} EAollAl Q1 3 2|8k 3t
21o) %6014 AeEe el Aese] 38 2L o
(loosening)Q} % 7J(sub51dence)0]9i£‘3ﬂ A Ao
9% IA Ares sl el 8 delodirh s
olAo) QU ATHE Bl B QI T
P 3540) TN F 444 BE 1153
AE Y. ol2} o] B 44WS vt

A
W 7o) Al Holsk G AE 4SE 20E
S 5 A s P02 T 4 5 S
SUT WHOE FH|o 7|2 ArSHORE 2
Aok Raiel o ofe] et 4] A AE APt
Bastc
T $93

1) 5% 29 A 24

S F A FF0) it B vRe] A B X
S 3 /g E8PA WSk EFoln oF 10%0lA] ¥
AFTE 4347} ol MolA 9L A1 A7 BEElo]
Sichd 3¢ A A7t Axkaolu] Aol FuHo] A
Aol ek AR AA, R 9T 0% BY 1HE

oln
1o
o
rE
il
o
el
fo
o
o

2) Y=t 24

7} Z89) HHEL 20%0]| A Whiat*? Fof Bzolat
AR, A7 & YikE Bels 97, AE oeEe] 24
Atk )9t A7) FOo& WA 4= 9l w3 it 2
2 7% & T YA Ao Aof WHAE7|E Stu g o

- 135 -



& % 9 2 WSk 3.

3) ¥4 ¥

B AL 4-45%0)|A HAs= AR Bl FHil 9
) 54 o] ubyS: ofaksly] SJaf 44 % WA, Al

7oA AR 7Ho] E(cutting guide)2] Ho] #A
TA] BRolgfof 3l =& Hofl EAshd H4 A= A,
A olds 58 AMgalo] ol WA A|gheet FAlf E= T

AZ oz HEA] WA Fojof Fit

2L
o
X
jus

4 74

E, A Am, 9AE AAgs Be B IAe 59
A =77} dasich

01%4 12 5 ol doR 2 Wb in
39| 2]2)(component
& Wl Qe ABE oj5e
B B BT AFE e A
AL ek ShAln BARERY ol BE AT F

Q1Ro) St o] 64U J1F 20HEE 54 F 2
7ol A=Y AFE olFS WA T 4 Urk

support)7} 1]k

6) 74 32 % I8

AFE] AR 2] ABE FR Al
S vl 2gele Belolgul i RSl 244
(osteolytic) F+= l‘/b—(bone cyst) HF-2 ZZA|AH
wick 2gele] QA UL QPR 3y Hels)
=3 Ejollgd wojP o) vl o] 7gAe
FE5HA == Zoltt. Hintermann 5

S
re

o oX i

o
4z of

m
—
=

SHedge loading)E

Figure 4. (A), (B) Post-operative radiographs showing the a angle defined as the angle between the anatomical axis of the
tibia and the articulating surface of the tibial component on AP radiograph and the § angle measured in the same way as
the a angle on lateral radiograph. (C) Lateral radiograph showing additional parameters to estimate a change in the position
of the talar component. The y angle was the angle between a line drawn through the anterior shield and the posterior edge
of the talar component and a line drawn between the dorsal aspect of the talonavicular joint and the calcaneal tubercle. The
distance ¢ was a perpendicular distance from the most anterior part of the talar component to a line drawn between the dorsal
aspect of the talonavicular joint and the calcaneal tubercle. The distance d was a perpendicular distance from the most posterior
part of the talar component to the same line as described for distance c.
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