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1 |  INTRODUCTION

We report two cases of patients with concurrent osteoarthritis 
of the knee and ipsilateral ankle. The patients were treated 
with high tibial osteotomy (HTO). In well- planned and se-
lected cases, HTO may be effective in treating not only the 
knee, but also the ankle in patients with ipsilateral double- 
joint osteoarthritis.

High tibial osteotomy has been an effective surgical 
method for the treatment of moderate osteoarthritis of the 
medial compartment of the knee.1- 3 Re- alignment of a varus 
deformity of the knee by HTO or total knee arthroplasty 
(TKA) inevitably changes the alignment of the ankle joint.4,5 
However, the effects of these procedures on the ankle joint 
have not been well described.

Patients who suffer from degenerative osteoarthritis in 
both knee and ankle joints on the same limb are occasionally 
encountered in clinical practice. Osteoarthritis of the ankle is 
relatively rare compared with that of the knee.6 Moreover, pa-
tients with concurrent osteoarthritis and a varus deformity of 
both the knee and ankle in the same leg are extremely rare.2 
Here, we reported two cases of patients with concurrent os-
teoarthritis of the knee and the ipsilateral ankle in whom an 

HTO was performed, resulting in significant clinical and ra-
diographic improvement.

2 |  CASE REPORT

2.1 | Case 1

A 48- year- old female patient who complained of serious pain 
in the right knee and ipsilateral ankle for about 3 years pre-
sented to our clinic in January 2019. She had no systemic 
musculoskeletal disease or other medical history. She was 
150.0 cm in height and 57.0 kg in weight, with a body mass 
index of 25.3 kg/m2. Pain in both the knee and ankle joints 
began 3  years ago due to a moderate varus deformity and 
osteoarthritis of the double joints. Physical examination 
showed that the right knee could actively flex to 120° and 
had a prominent hyperextension of about 5°. The Hospital 
for Special Surgery (HSS) score of the right knee was 65. In 
addition, the right ankle was swollen and showed abnormal 
plantar flexion and was markedly varus. The osteoarthritic 
ankle stage was Takakura's classification stage 3.7 Hip and 
pelvis movements were symmetrical, full, and pain- free. The 
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results of the spine examination were normal with no neuro-
logical abnormalities (Figure 1).

Kellgren- Lawrence (K- L) grade II- III osteoarthritic 
change of the right knee was documented. The weight- 
bearing X- ray showed the varus deformity, and the hip- knee- 
ankle (HKA) angle was 8.2°. Her ankle was noted to have 
16.4° of varus talar tilt (TT) and 6.1° of tibial inclination (TI; 
Figure 2).

We attributed the patient's ankle symptoms to the varus 
alignment of the left knee. Thus, proximal tibial alignment 
could result in changes in ankle pressure and relieve pain in the 
ankle joint. An opening wedge HTO was performed through 
a medial approach above the pes anserinus. Intraoperatively, 

the medial osteotomy wedge was opened to 9° and the de-
sired correction was achieved. The patient recovered without 
any complications and was advised to perform non– weight- 
bearing mobilization with a walker during rehabilitation.

The patient was satisfied with the outcome of her surgery, 
reporting a marked reduction in pain and improved stability 
of both knee and ankle joints 6 weeks postoperatively. Three 
months later, there was no pain in her left knee, and she could 
walk unaided. Her active range of motion was 0 to 135°. The 
HSS score of the right knee was 85 3 months after surgery, 
and she volunteered a subjective improvement in ankle pain 
of 95%.

The postoperative weight- bearing X- ray showed favorable 
limb alignment on the coronal view. The standing HKA angle 
improved from a preoperative value of 8.2° to 0° at follow- up. 
The TT was corrected from 16.4° to 8.2° and the TI from 6.1° 
to 0.7° (Figure 3).

2.2 | Case 2

A 59- year- old female patient who complained of serious pain 
in the left knee and ipsilateral ankle for about 1  year pre-
sented at our clinic in July 2019. She had no systemic mus-
culoskeletal disease or other relevant medical history. She 
was 157.0 cm in height and 62.0 kg in weight, with a body 
mass index of 25.2 kg/m2. The HSS score of the left knee was F I G U R E  1  Pelvis anteroposterior and lumbar lateral radiographs 

of a 48- y- old woman

F I G U R E  2  Before HTO. Whole leg 
radiographs of a 48- y- old woman in the 
standing position. A, Hip- knee- ankle (HKA) 
angle: the angle between the femoral and 
tibial mechanical axes in the anteroposterior 
view. B, Talar tilt (TT): the angle between 
the tangent of the superior talar surface and 
the horizontal line. Tibial inclination (TI): 
the angle between the tibial axis and the 
perpendicular line

(A) (B)



   | 3 of 5BAEK Et Al.

69. The osteoarthritic ankle stage was Takakura's classifica-
tion stage 3. Hip and pelvis movements were symmetrical, 
full, and pain- free. The results of the spine examination were 
normal with no neurological abnormalities (Figure 4).

Kellgren- Lawrence (K- L) grade II- III osteoarthritic 
change of the left knee was documented. The weight- bearing 
X- ray showed the varus deformity, and the HKA angle was 
4.5°. Her ankle was noted to have 19.5° of varus TT and 5.2° 
of TI (Figure 5).

Through a medial approach above the pes anserinus, an 
opening wedge HTO was performed. Intraoperatively, the 
medial osteotomy wedge was opened to 6° and the desired 

correction was achieved. The patient's pain in the knee and 
ankle joints had resolved 3 months after the HTO procedure. 
The HSS score of the left knee was 85 3 months after surgery.

The postoperative weight- bearing X- ray showed favorable 
limb alignment on the coronal view. The standing HKA angle 
improved from a preoperative value of 4.5° to −1.4° at fol-
low- up. The TT was corrected from 19.5° to 10.6° and the TI 
from 5.2° to 0.5° (Figure 6).

3 |  DISCUSSION

In these two cases, HTO was an effective procedure to treat 
medial osteoarthritis in co- directional varus deformities at 
the knee and ankle of the same leg. Re- alignment of the prox-
imal tibia leads to changes in ankle pressure, which could be 
beneficial in guiding the treatment of patients with medial 
osteoarthritis of the ankle.

High tibial osteotomy may influence the alignment 
and symptoms of the ankle joint. The effects of the HTO 
on the biomechanics of the ankle joint remain controver-
sial. Several studies reported that the correction of severe 
varus deformity of the knee joint with HTO or TKA could 
result in pain and osteoarthritis progression of the ankle 
joint.5,8,9 Jeong and SooHoo8 reported the case of a pa-
tient with persistent ankle pain after bilateral HTO for the 
treatment of osteoarthritis in both knee joints, which was 

F I G U R E  3  One year after high tibial 
osteotomy (HTO). Whole leg radiographs of 
a 48- y- old woman in the standing position. 
A, hip- knee- ankle (HKA) angle. B, talar tilt 
(TT) and tibial inclination (TI)

(A) (B)

F I G U R E  4  Pelvis anteroposterior and lumbar lateral radiographs 
of a 59- y- old woman
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F I G U R E  5  Before high tibial 
osteotomy (HTO). Whole leg radiographs of 
a 59- y- old woman in the standing position. 
A, hip- knee- ankle (HKA) angle. B, talar tilt 
(TT) and tibial inclination (TI)

(A) (B)

F I G U R E  6  One year after high tibial 
osteotomy (HTO). Whole leg radiographs of 
a 59- y- old woman in the standing position. 
A, hip- knee- ankle (HKA) angle. B, talar tilt 
(TT) and tibial inclination (TI)

(A) (B)
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treated with a corrective supramalleolar osteotomy of the 
ankle. Lee and Jeong5 reported that 21.8% of the patients 
had newly developed or progressive ankle arthritis after 
TKA in a series of 142 TKA cases. Graef et al9 reported 
that the excessive correction of knee malalignment after 
TKA was associated with worse postoperative function 
in the ankle joint. In contrast, Takeuchi et al10 reported 
the successful treatment of 16 HTOs in 10 patients with 
osteoarthritis of the ipsilateral knee and ankle joints. 
Elson et al11 presented the case of a patient with medial 
ankle pain and lateral instability in whom an HTO was 
performed, resulting in significant resolution of the ankle 
symptoms. Recently, Kim et al12 reported that the correc-
tion of a knee varus deformity with HTO or TKA might 
improve the symptoms of medial ankle arthritis but could 
worsen lateral ankle arthritis. These reports corresponded 
to improvements in the symptoms of medial osteoarthritis 
in the ankle joint following HTO in our study. It seems 
reasonable to evaluate the function and alignment of the 
ankle joint both clinically and radiologically prior to knee 
deformity surgery.

In well- planned and selected cases, HTO may be effective 
in treating not only the knee but also overload of the ankle in 
patients with ipsilateral double- joint osteoarthritis.
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