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Radiologic Evaluation of Change of Ankle Joint after Total Knee Arthroplasty
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=Abstract=

Purpose: To evaluate the incidence and describe radiologic pattern of ankle arthritis following change of mechanical
loading axis by total knee arthroplasty.

Materials and Methods: We reviewed radiographs of 419 cases, 243 patients underwent total knee arthroplasy from
January 2002 to October 2006 retrospectively. We described radiologic parameters around the ankle joint and
measured the amount of change of knee varus or valgus angle by comparing preoperative and postoperative antero-
posterior standing lower extremities AP X-rays. We divided cases into two groups, one with radiologically arthritic
change of the ankle joint and the other one without any radiologic change after surgery. We compared two groups
in each parameters and analyzed statistically (SPSS v13.0).

Results: Three hundred eighty one cases were divided into varus group and 38 cases in valgus group. 125 cases
were divided into ankle arthritic change-positive subgroup among the varus group and 251 cases were in negative
subgroup. The amount of varus angle correction by total knee arthroplasty showed significant difference between
two subgroups. There was no significant difference in each parameters between subgroups within 38 valgus cases.

Conclusion: Ankle arthritis can be aggravated after total knee arthroplasty because of the change of mechanical
loading axis onto the ankle joint. Therefore it may be needed to evaluate symptoms and function of ankle joints
before performing total knee arthroplasties especially in patients with huge varus deformities of knee joints.

Key Words: Ankle joint, Radiologic change, Total knee arthroplasty
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Figure 1. (A) Measurement of medial joint space by the distance
between the medial tibial plafond and talar dome. (B) Measurement of
medial gutter space by the distance between medial malleolar tip
and medial articular surface of talus.
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Table 1. The Amount of Change of Each Parameter Presenting Load Axis of Lower Extremity in Arthritc Change-Positive Group and

Negative Group.

Arthritic change—positive

Arthritic change—negative

group group pvalue

Amount of correction of 12.2000+5.5952 10,7344 +5.4469 0.016
knee varus (degrees)

Amount of change of ground— 5.5640+4,0356 4.6972+3.7744 0,046
plafond angle (degrees)

Amount of change of ground-— 5.5760+3,9803 4.4320+3.7515 0.008
talus angle (degrees)

Amount of change of mechanical 6.3840+4,8970 5.4306+4,0909 0,047

axis—plafond angle (degrees)

statistical analysis by independent ¢—test, p<0.05 (SPSS v13.0) at 2 year after TKA,
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Figure 2. (A) Anteroposterior radiograph of 64 year old female patient's ankle joint before total knee arthroplasty
(TKA) procedure. (B) Marginal bony spur was revealed on the lower end of medial malleolus on one year follow-up

radiograph after TKA.

Figure 3. Weight bearing anteroposterior radiographs of the ankle joint of 72 year old female patient. (A) Initially, left ankle joint showed
joint space narrowing and sclerotic changes before TKA but joint congurency had been maintained. (B) One year after TKA, arthritic change
was aggravated and the medial talar dome was placed above the plafond. (C) Thus, total ankle arthroplasty was performed for this patinet

at 2 year after TKA.

il E e ofmel Meolete oix| 9] P& Wehrl7la 1 4
T2 Foh AL H=AA HY BEA] Hde 7HA

B3 o] dAa ol o7 AEoel o & 7 ekl AZE g
sfal qlom 1 5 7IAIAS ASE $8% 840l §14) g 2 AFAES A A oAst e
oM ZIAA A A=of AL s AL oz HY s #d Age F SWE 55 e ol A% 3=

ul
=2 jE
A gEI W e Aol wstode=
o A

=]
5
ofn] & A QLY oleldt FHEL

X
fu
o)
5
v
u
2
o
o
>
52
52
o
=)
1o
Mo
i
A
2
i
22
=
=
2
o
&L
s

- 138 -



)
ot
=
o,
PL
=2
o
ot
i
lo
Hu
o
[
~|
Mg B ol reop

¢

N
5
>
fjo
>,
o
)
o
|o
fu
o M

o)
o
o
i:‘

4
il

)
i
el
=
%0,
%,
|o

[o

ot o o2
=
N

wW

)

2

!

[

>

N
)

P

I
o
iz
5

¥t
RERCEESEE

outzt et vy
H
[e]

—

2
oz

o 2]
o} wheby 2ol o
£5T 5L v 1 At
Qo] WAl B WS AREHE
WA BolA| gkt steieke 25
ABAZL Bagk Aoz Az
2 oApolA AF
o) ytzro] 2w
°7] 4& AoR et

PAMDA] A3 53l

]:,1

juiXe)

W

o 3!

=4

lo

=%

k=)

T
i
N

=2

rﬁi o o2
lo ox
g
O, Mo =
R
e S

lo fr 2 i

i}
- o

_{
i
o
2

rE
_1:112
U o
N

A

O

e

i)

LN

-

T

= ) i
i do T 1o

=
[
=

-z
Ofr
ol

ot
2 op
o, et

IR

ol
-

!
iilﬂ
B o

M
= oy

I3
=
<%

oo o N

e
-

ol rfo
oX il
o ok
=
_>LI.—‘
2 o

=

N
o Mo ot . <
e 2

¥0 kX
tlo _© i

po)

Aol M, edE e =4

oL o
> —
R0 o= )

ik

33 o]0] MG $IFF 1melo]

2 Aol dF

- 139 -

N WA NP F ETA Wsjol] g PALHEHA A7
EAGY] WA EL ollE AASHE WARHISHE o]
ol d BEEGO B3 24 A T ofE 32
Uuzke] A sk 2 BAe] A9 1 gl o B8
Aow Uehdth &30 wRlo] A% B0) AF &3
oA ZPEY B B 4R, ZVE T AT
TR0 Gl et 4 A WL 5% FO R0 gL
FA) E3 Bad RO A
REFERENCES

10.

11.

. Chandler JT and Moskal JT: Evaluation of knee and hind-

foot alignment before and after total knee arthroplasty: a
prospective analysis. J arthroplasty, 19: 211-216, 2004.

. Cooke D, Scudamore A, Li J, Wyss U, Bryant T and

Costigan P: Axial lower-limb alignment: comparison of
knee geometry in normal volunteers and osteoarthritis
patients. Osteoarthritis Cartilage, 5: 39-47, 1997.

. Derek T, Cooker V, Hamison L, Bhan K, Scudamore A

and Chaudhary AA: Analysis of limb alignment in the
pathogenesis of osteoarthritis: a comparison of Saudi
Arabian and Canadian cases. Rheumatol Int, 22: 160-164.
Epub, 3, 2002.

. Desme D, Galand-Desme S, Besse JL, Henner J, Moyen

B and Lerat JL: Axial lower limb alignment and knee
geometry in patients with osteoarthritis of the knee. Rev
Chir Orthop Reparatrice Appar Mot, 92: 673-679, 2006.

. Guichet JM, Javed A, Russell J and Saleh M: Effect of the

foot on the mechanical alignment of the lower limbs. Clin
Orthop Relat Res, 415: 193-201, 2003.

. Hunt MA, Fowler PJ, Birmingham TB, Jenkyn TR and

Giffin JR: Foot rotational effects on radiographic measures
of lower limb alignment. Can J Surg, 49: 401-406, 2006.

. Lee WC and Kang YH: Radiological analysis of the

degenerative arthritis of the ankle. J Korean Foot Ankle
Soc, 9: 135-139, 2005.

. Mizu-uchi A, Matsuda S, Miura H, Higaki H, Okazaki K

and Iwamoto Y: The effect of ankle rotation on cutting of
the tibia in total knee arthroplasty. J Bone Joint Surg,
88-A: 2632-2636, 2006.

. Pagenstert GI, Hintermann B, Barg A, Leumann A and

Valdemrabano V: Realignment surgery as alternative treat-
ment of varus and valgus ankle osteoarthritis. Clin Orthop
Relat Res, 462: 156-168, 2007.

Saltzman CL, Salamon ML, Blanchard GM, et al: Epi-
demiology of ankle arthritis: report of a consecutive series
of 639 patients from a tertiary orthopaedic center. lowa
Orthop J, 25: 44-46, 2005.

Takakura Y, Tanaka Y, Sugimoto K, Tamai S and
Masuhara K: Ankle arthroplasty. A comparative study of
cemented metal and uncemented ceramic prostheses. Clin



Orthop Relat Res, 252: 209-215, 1990.

12. Tanaka Y, Takakura Y, Hayashi K, Taniguchi A, Kumai
T and Sugimoto K: Low ftibial osteotomy for varus-type
osteoarthritis of the ankle. J Bone Joint Surg, 88-B: 909-

913, 2006.
13. Tetsworth K and Paley D: Malalignment and degenerative

arthropathy. Orthop Clin North Am, 25: 367-377, 1994.

- 140 -



