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INTRODUCTION  AND  IMPORTANCE:  Anteromedial  osteoarthritis  (AMOA)  is  a common  knee  pathology.
However,  the best  treatment  of  AMOA  remains  unclear.  Unicompartmental  knee  arthroplasty  (UKA)  and
high tibial  osteotomy  (HTO)  are surgical  options  for  AMOA  patients  who  do  not  benefit  from  conser-
vative  treatment.  We  aimed  to  show  an  unusual  treatment  option  where  UKA and  HTO are  performed
simultaneously.
CASE  PRESENTATION:  We  present  a 52-year-old  man  with  AMOA  secondary  to spontaneous  osteonecrosis
of  the  knee  (SONK)  and  metaphyseal  tibial  varus  malalignment,  who  was  successfully  treated  with  a
combined  UKA  and  HTO.  His  functional  scores  were  excellent  at the  5-year  follow-up.
CLINICAL DISCUSSION:  Advanced  SONK  that causes  AMOA  can  be  treated  with  osteochondral  autograft
High tibial osteotomy
Case report

transplantation  (OAT),  HTO,  UKA,  or  total  knee  arthroplasty  (TKA).  Although  good  results  have  been
reported  selecting  appropriate  patients  for all of these  methods,  the  best  treatment  method  remains
unclear.
CONCLUSION:  Although  HTO  and  UKA  are  alternative  treatments  for AMOA,  successful  results  can  be
obtained  using  both  in  individual  cases.

© 2021  The  Authors.  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

In the 1970s, unicompartmental knee arthroplasty (UKA) was
introduced as an alternative to high tibial osteotomy (HTO) for
patients in whom conservative treatment failed in isolated antero-
medial osteoarthritis (AMOA) [1]. UKA has become popular due
to its advantages, such as preserving the non-degenerate part of
the joint, maintaining bone stock and native knee kinematics, and
allowing immediate postoperative weight-bearing.

Currently, the accepted indications for UKA are AMOA or
spontaneous osteonecrosis of the knee (SONK) accompanied by
bone-on-bone deformity, functionally normal anterior cruciate
(ACL) and medial collateral ligaments, intact full-thickness lateral
cartilage, and a patellofemoral compartment with no lateral groov-
ing or bone loss [2].

A medial opening wedge HTO is realignment surgery that trans-
fers the load from the medial compartment of the knee with
arthritis to the less affected lateral compartment. The symptoms
regress, the progression of AMOA is inhibited, and the damaged

cartilage tissue can heal [3,4]. Generally, HTO is preferred to UKA
for the treatment of active, relatively young patients with varus
aligned AMOA [5,6].
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It is essential to choose the appropriate method for patients.
ere, we  present the long-term results of a patient who was treated
y UKA combined with HTO for AMOA secondary to SONK.

. Presentation of case

A 52-year-old man  presented to our orthopedics outpatient
linic with pain, difficulty walking, and deformity in the left knee.
e was admitted to the hospital because he had not benefited

rom conservative treatment with nonsteroidal anti-inflammatory
rugs, 10 physiotherapy sessions, and two platelet-rich plasma

njections.
Physical examination revealed bilateral metaphyseal tibial

arus malalignment, tenderness on the medial femoral condyle
ithout lateral and patellofemoral compartment tenderness, 10◦

exion contracture, and 10–100◦ painful range of motion (ROM)
Fig. 1). No knee instability was  detected on physical examination,
nd both the ACL and collateral ligament were intact.

Multiple moderately sized osteophytes, definite narrowing of
he medial joint space without lateral involvement, a subchon-
ral cyst and radiolucent focus in the subchondral bone, and a
eripheral zone of osteosclerosis in distal femur were detected
n X-rays. The osteoarthritis was  Kellgren–Lawrence grade 3.
rthoroentgenography showed that the lower extremity mechan-

cal axis passed 68 mm medial to the midline of the knee
mechanical lateral distal femoral angle, 87◦; mechanical medial

roup Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. Preoperative range of motion and varus alignment of the knee.
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Fig. 2. Osteonecrosis in the medial femoral condyle is pr

proximal tibial angle, 75◦). Magnetic resonance imaging (MRI)
showed an osteonecrotic crescent-shaped lesion, flattening of the
medial femoral condyle, and subchondral bone marrow edema in
both the proximal tibia and distal femur, corresponding to Koshino
grade 4 SONK (Fig. 2). The patient has no drug history, family history
including relevant genetic information, and psychosocial history.

A research physiotherapist determined the Oxford Knee Score
(OKS) and International Knee Documentation Committee (IKDC)
score preoperatively and at the 5-year follow-up.

The surgery was performed by a high-volume knee surgeon
(I.T.) on a standard operating table with a tourniquet in the supine
position. The knee was prepped and draped in the standard fash-
ion. A biplanar ascending proximal tibia osteotomy was  performed
through a longitudinal incision starting from 2 cm medial to the
tibial tuberosity. After the deformity was corrected so that the
mechanical axis passes through the middle of the medial com-
partment, osteosynthesis was achieved with a TomoFix® implant
(DePuy Synthes, Oberdorf, Switzerland) without using bone grafts.

After fluoroscopic examinations, the incision was  extended prox-
imally to perform the arthrotomy. The ACL and lateral and
patellofemoral compartments were intact. A 3 × 2 cm delami-
nating cartilage lesion was seen on the medial femoral condyle
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Fig. 3). An uncemented medial mobile-bearing UKA (Oxford UKA,
immer-Biomet, Warsaw, IN, USA) was  implanted after the tibial
nd femoral cuts. Finally, the polyethylene insert was  placed and
he incision was  closed after controlling bleeding and ROM.

The postoperative rehabilitation included immediate ROM and
uadriceps strengthening exercises with the help of a continuous
assive motion (CPM) device for the first 2 days. The patient was
ischarged on the second postoperative day with a home reha-
ilitation program. The patient was allowed non-weight-bearing
alking with crutches for the first 6 weeks and weight-bearing
ith crutches after 6 weeks. Knee bending was increased from 30◦

n the first day to 90◦ within 2 weeks, and beyond thereafter. The
atient was  reassessed at 2 weeks, 1, 3, 6, and 12 months, and then
nnually thereafter with X-rays (Fig. 4).

Five years postoperatively, he had approximately full ROM and
as able to kneel without pain (Fig. 5). The OKS and IKDC scores
ad improved from 18 and 19.2 preoperatively to 38 and 52.9,
espectively, postoperatively.
This article has been reported in line with the SCARE criteria,
nd written informed consent was obtained from the patient for
he use and publication of data for academic purposes [7].
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Fig. 3. Knee varus was  obvious during the surgical planning. Delaminated cartilage was  seen after arthrotomy with a medial parapatellar incision. Unicompartmental knee
arthroplasty was  performed after a high tibial osteotomy.
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Fig. 4. Radiographs A) 1 and B) 5 years p

3. Discussion

This case presents the successful functional outcome of a
middle-age man  with AMOA secondary to metaphyseal tibial
malalignment and SONK, who was treated with UKA combined
with HTO. Advanced SONK that causes AMOA can be treated with
osteochondral autograft transplantation (OAT), HTO, UKA, or total
knee arthroplasty (TKA) [8]. Although good results have been

reported selecting appropriate patients for all of these methods,
the best treatment method remains unclear.

OAT is an alternative in SONK treatment and involves the
transfer of osteochondral grafts from less weight-bearing areas of
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he articular surface to the cartilage defect, and is recommended
or patients with lesions > 4 cm2. Some studies have obtained
oor results in patients more than 50 years old [9,10]. Further-
ore, isolated OAT is unsuitable for advanced varus knees, because

he necrotic lesion may  not heal spontaneously under excessive
eight-bearing pressure. Although Kumagi et al. reported good

unctional results after OAT combined with HTO [11], we did not
hoose this method for our patient, who was  over 50 years old and

ad kissing lesions. Unfortunately, there are no more reports on
TO combined with OAT.

HTO unloads the affected compartment and potentially con-
ributes to lesion healing [12]. HTO is indicated in younger or

linicalKey.com by Elsevier on August 03, 
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Fig. 5. Range of motion and alignm

active patients [13]. However, for advanced AMOA accompanied by
kissing lesions, isolated HTO has poor results and is relatively con-
traindicated; UKA is preferred [12,14]. Thus, joint arthroplasty is
the most reasonable treatment for late SONK with secondary joint
collapse [15]. For our patient, UKA seemed to be more appropri-
ate than TKA, as it does not require ACL resection or damage the
cartilage in the normal compartment [16]. TKA may  be the only suc-
cessful alternative for patients who have extensive SONK disease
affecting multiple compartments [15]. Furthermore, in societies
where kneeling is common in daily life, TKA may  cause difficulties
in relatively young patients [17].

One of the main factors contributing to the success of UKA is
that the mechanical axis passes through the prosthesis so that
the prosthesis carries the load [18]. The aim of UKA is to restore
knee kinematics by restoring ligament tension without correcting
the axis [19]. Patients with a preoperative frontal deformity > 15◦

may  not be ideal candidates for UKA, because the postoperative
axis will exceed 8–10◦, leading to possible failure due to polyethy-
lene wear and implant loosening [18]. However, in patients with
AMOA and metaphyseal tibial varus malalignment, the load does
not pass through the prosthesis after UKA implantation. Resid-
ual varus malalignment decreases prosthesis survival by causing
polyethylene wear [19,20].

Recently, Jones et al. described UKA combined with revision
HTO, which is similar to our technique, in four patients with
failed HTO. They obtained good short-term results and concluded
that their technique was a successful alternative to TKA in young
patients [21]. In our case, unlike their series, the surgical inter-
vention was not secondary to a failed surgery, but it was  the
primary surgical intervention for SONK and metaphyseal tibial
varus malalignment, and the patient has long-term follow-up
results. Comparing the surgical techniques, we started with HTO,
while Jones et al. performed UKA first.

4. Conclusion

This unique case had a good functional outcome for combined

mobile-bearing UKA with medial opening HTO for the treatment of
AMOA secondary to SONK and metaphyseal tibial varus malalign-
ment. Studies of more cases are needed to assess the functional
outcome of this unusual treatment method.
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