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Abstract

Objective: To compare and analyse the medium-term effect of the medial unicompartmental
arthroplasty through medial approach next to patellar and high tibial osteotomy on medial
compartment osteoarthritis of the knee.
Methods: 72 cases of patients with medial compartment osteoarthritis of the knee were randomly
divided into Group A and Group B, with 36 cases in each group. Patients in Group A were treated with
medial unicompartmental arthroplasty through medial approach next to patellar. Patients in Group B
were treated with high tibial osteotomy.
Results: HSS score, range of motion, VAS score, operative time and blood loss before surgery, 1, 6, 12,
and 24 months after surgery in the two groups were compared. There was no significant difference of
HSS score, range of motion and VAS score before surgery, 1 and 6 months after surgery between the two
groups (p>0.05). The HSS score and range of motion in Group A 12 and 24 months after surgery was
significantly higher than that in Group B (p<0.05). VAS score in Group A 12 and 24 months after
surgery was significantly lower than that in Group B (p<0.05). There was no significant difference of
operative time and blood loss between the two groups (p>0.05).
Conclusion: The near-term effect of the medial unicompartmental arthroplasty through medial
approach next to patellar and high tibial osteotomy on medial compartment osteoarthritis of the knee
was good. But the medium-term effect of the medial unicompartmental arthroplasty through medial
approach next to patellar was more significant than the high tibial osteotomy.
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Introduction
Osteoarthritis of the knee, also known as degenerative arthritis,
hypertrophic arthritis of the knee, is a chronic joint disease
which is characterized by pathological changes such as
hyperosteogeny, articular cartilage degeneration and
destruction [1-4]. The clinical manifestations include morning
stiffness, recurrent joint movement disorder, swelling, and
pain, severe cases can cause deformity of the knee, so that the
daily work and the quality of life is affected [5,6].
Unicompartmental arthroplasty and high tibial osteotomy are
both effective approaches of treating medial compartment
osteoarthritis of the knee [7-10]. But they are controversial in
clinical. Therefore, this study was to compare and analyse the
medium-term effect of the medial unicompartmental

arthroplasty through medial approach next to patellar and high
tibial osteotomy on medial compartment osteoarthritis of the
knee, to provide some guidance in clinical.

Subjects and Methods

Object of study
72 cases of patients with medial compartment osteoarthritis of
the knee treated in our hospital from May 2011 to May 2013
were selected. Inclusion criteria: a) have been audited by the
hospital ethics committee; b) surgery on one knee; c) Kellgren-
Lawrence grade II to III of degeneration of medial
compartment articular cartilage; d) knee joint range of motion
≥ 110°, flexion contracture of<5° and varus deformity<15°; e)
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have signed informed consent. Exclusion criteria: a) who do
not meet the above criteria; b) complicated with severe
abnormalities of kidney, heart, liver, and other functions; c)
with surgery contraindications; d) mental abnormalities. There
were 8 cases of male and 64 cases of female, with age of
41~65, and average of (53.28 ± 7.91). The course of disease

was 1~9 years, with average of (5.29 ± 1.24) years. There were
21 cases of Kellgren-Lawrence grade II and 51 cases of grade
III. The patients were randomly divided into 2 groups: Group
A and Group B, with 36 cases in each. There was no
significant difference of general data between the two groups
(p>0.05, Table 1).

Table 1. Comparison of general data between the two groups.

Groups Number of
cases

Male/Female Average age (year) Average course of disease
(year)

Kellgren-Lawrence grade

II III

A 36 May-31 52.47 ± 8.41 5.18 ± 1.30 11 25

B 36 Mar-33 53.91 ± 7.35 5.40 ± 1.21 10 26

X2/t - 0.141 0.774 0.743 0.067  

p - >0.05 >0.05 >0.05 >0.05

Methods
Group A: Patients were treated with unicompartmental
arthroplasty through medial approach next to patellar. Patients
were treated with routine epidural anesthesia in supine position
to the medial side of the patella, and then with routine
disinfection and towels. Medial incision of knee was between
the upper edge of the patella and 1cm under extremity joint
space, with total length of about 8 cm. At the same the joint
cavity revealed out of tissues of each layer, as well as part of
fat under patellar tendon was incised along the incision.
Rongeur was used to remove the bone tissue with hyperplasia
in edge of the medial tibiofemoral gap. The condition of the
lateral articular cartilage and the integrity of the anterior
cruciate ligament was checked to determine whether
unicompartmental arthroplasty through medial approach next
to patellar should be implemented.

Group B: Patients were treated with high tibial osteotomy. The
osteotomy was carried out in the lateral proximal tibial open
wedge. The upper osteotomy plane was parallel to the articular
surface, retaining the medial cortex. The lower osteotomy
plane was is located above the tibial tuberosity. Steel plate was
used to internal fixation after osteotomy. The osteotomy angle
was femoral tibial angle minus 120°, thereby ensuring 10°
valgus of postoperative femorotibial anatomical axis. Supine
position was used in surgery, with 90° knee bend at affected
side. In which the fibula osteotomy carried out in 1/3, and the
distal end of the fibula clipped about 1.0 cm lateral cortical
bone. Proximal tibial osteotomy plane was about 2.0 cm under
the tibial plateau, and parallel to the articular surface. The
angle between distal osteotomy line and proximal osteotomy
line is determined by the wedge correction degree of
preoperative measurements. Typically 1.0 cm lateral tibial
osteotomy can correct within 1° varus.

Analgesia, detumescence, anticoagulation and prevention of
infection were carried out after surgery for both groups. The
drainage tube was removed within 24 h. Patients were
discharged after 10~14 days.

Observational indexes
Patients in the two groups were followed up 1, 6, 12 and 24
months after surgery. (1) Hospital for Special Surgery (HSS)
knee score was sued to assess range of motion, joint function,
deformity and myodynamia of knee before surgery, 1, 6, 12
and 24 months after surgery in the two groups, with scores of
85 to 100 for excellent, score of 70 to 84 for good, score of 60
to 69 for fairish, score 60 or less for poor. (2) Change of joint
range of motion before surgery, 1, 6, 12 and 24 months after
surgery in the two groups was observed. (3) Pain severity
before surgery, 1, 6, 12 and 24 months after surgery in the two
groups was observed. Standard Visual Analog Scale (VAS)
was used, with score of 0 for painless, score of 1 to 3 for mild,
score of 4-6 for moderate and scores of 7-10 for severe. (4)
Operative time and blood loss of the two groups was observed.

Statistical analysis
SPSS19.0 software package was used for processing data,
wherein for measurement data with mean ± standard deviation
(x̄ ± s). Paired t-test was used for measurement data within
group. Independent sample t-test was used for comparison
between groups. χ2 test was used for count data. The variance
analysis of repeated measurement data was used to compare
the two groups of patients at different time points. p<0.05 was
considered statistically significant difference.

Results

Comparison of HSS score before and after surgery
between the two groups
In Table 2, there was no significant difference of HSS score
before surgery, 1 and 6 months after surgery between the two
groups (p>0.05). HSS score in both groups significantly
increased 1, 6, 12 and 24 months after surgery (p<0.05). The
HSS score in Group A 12 and 24 months after surgery was
significantly higher than that in Group B (p<0.05). This
indicated that the medium-term effect of knee joint of the
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medial unicompartmental arthroplasty through medial
approach next to patellar was more significant than the high

tibial osteotomy. While there was no significant difference of
near-term efficacy.

Table 2. Comparison of HSS score before and after surgery between the two groups (x̄ ± s, pints).

Groups Number of
cases

Before surgery 1 month after surgery 6 months after
surgery

12 months after
surgery

24 months after surgery

Group A 36 54.28 ± 5.34 61.39 ± 7.19* 70.28 ± 8.84* 83.47 ± 7.63* 93.09 ± 8.69*

Group B 36 55.13 ± 5.01 60.56 ± 6.58* 68.91 ± 7.91* 75.15 ± 6.97* 82.76 ± 8.13*

t - 0.697 0.511 0.693 4.831 5.208

p - >0.05 >0.05 >0.05 <0.05 <0.05

*p<0.05 compared to the same group before surgery.

Comparison of joint range of motion before and after
surgery between the two groups
In Table 3, there was no significant difference of joint range of
motion before surgery, 1 and 6 months after surgery between
the two groups (p>0.05). Joint range of motion in both groups
significantly increased 1, 6, 12 and 24 months after surgery
(p<0.05). The joint range of motion in Group A 12 and 24

months after surgery was significantly higher than that in
Group B (p<0.05). This indicated that the medium-term effect
of joint range of motion of the medial unicompartmental
arthroplasty through medial approach next to patellar was more
significant than the high tibial osteotomy. While there was no
significant difference of near-term efficacy.

Table 3. Comparison of joint range of motion before and after surgery between the two groups (x ̄ ± s).

Groups Number of
cases

Before surgery 1 month after surgery 6 months after
surgery

12 months after
surgery

24 months after surgery

Group A 36 120.03 ± 1.28 121.96 ± 1.27* 123.14 ± 1.03* 126.83 ± 1.21* 128.94 ± 1.37*

Group B 36 120.27 ± 1.34 121.78 ± 1.30* 123.13 ± 1.08* 124.76 ± 1.38* 126.13 ± 1.45*

t - 0.777 0.594 0.040 6.767 8.452

p - >0.05 >0.05 >0.05 <0.05 <0.05

*p<0.05 compared to the same group before surgery.

Comparison of VAS score before and after surgery
between the two groups
In Table 4, there was no significant difference of VAS score
before surgery, 1 and 6 months after surgery between the two
groups (p>0.05). VAS score in both groups significantly
decreased 1, 6, 12 and 24 months after surgery (p<0.05). The
VAS score in Group A 12 and 24 months after surgery was

significantly lower than that in Group B (p<0.05). This
indicated that the medium-term effect of relieving pain in the
knee of the medial unicompartmental arthroplasty through
medial approach next to patellar was more significant than the
high tibial osteotomy. While there was no significant difference
of near-term efficacy.

Table 4. Comparison of VAS score before and after surgery between the two groups (x ̄ ± s, pints).

Groups Number of cases Before surgery 1 month after
surgery

6 months after
surgery

12 months after
surgery

24 months after surgery

Group A 36 7.03 ± 1.29 6.12 ± 0.62* 5.03 ± 1.12* 3.87 ± 0.59* 2.45 ± 0.47*

Group B 36 6.89 ± 1.23 6.14 ± 0.73* 5.14 ± 0.82* 4.59 ± 0.67* 3.54 ± 0.50*

t - 0.472 0.125 0.476 4.839 9.530

p - >0.05 >0.05 >0.05 <0.05 <0.050

*p<0.05 compared to the same group before surgery
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Comparison of operative time and blood loss before
and after surgery between the two groups
In Table 5, there was no significant difference of operative time
and blood loss between the 2 groups (p>0.05). Figures 1 and 2
were the 3D weight-bearing anteroposterior and lateral X-ray
film of medial compartment osteoarthritis of the knee.

Table 5. Comparison of operative time and blood loss before and after
surgery between the two groups (x̄ ± s).

Groups Number of cases Operative time
(min)

Blood loss (ml)

Group A 36 64.82 ± 9.47 163.24 ± 34.10

Group B 36 63.47 ± 9.13 168.29 ± 38.74

t - 0.616 0.587

p - >0.05 >0.05

Figure 1. Unicompartmental arthroplasty.

Figure 2. High tibial osteotomy.

Discussion
Cartilage injury lesion is large, and involves two corresponding
points, the tibia and femur, while the unicompartmental knee
arthroplasty with high tibial osteotomy is a better choice. These
two operations have been applied for decades clinically, but in
terms of indications and the long-term efficacy remain
controversial. Most scholars believe that high tibial osteotomy
is more suitable for relatively younger patients with more
activities and for patients with lesions located in the medial
compartment of the varus knee. The unicompartmental
arthroplasty is more suitable for relatively older and less active
patients [11-14]. High tibial osteotomy includes closing wedge
osteotomy and open wedge osteotomy. The main purpose of
this surgical method is to correct patellofemoral joint tracks not

matching caused by error line, to maintain the stability of joints
and to reconstruct mechanical power lines of lower limb
[15,16]. As Bonnin et al. [17] reported, 139 cases of patients
treated with high tibial osteotomy were retrospectively
analysed. Postoperative exercise function was significantly
stronger than in the past in 20.9% of patients. 44.6% was
essentially flat. The condition was slightly lower than in the
past in 33% of patients. The research reports of Kyunget al.
[18] indicated that high tibial osteotomy combined with
arthroscopic surgery for medial osteoarthritis of the knee
achieved good clinical results. Unicompartmental arthroplasty
for tibiofemoral joint compartment has been for decades, but
the surgical techniques, early implant design and other aspects
is not perfect, therefore the effect is not very satisfactory. With
the improvement of implant design and the increase of surgical
experience in recent, it showed unique advantages and broad
clinical applications in treatment of medial compartment
osteoarthritis [19]. The main advantages of unicompartmental
arthroplasty were: a) Unicompartmental arthroplasty is only for
destructed mesooecium in cartilage, and does not damage
normal mesooecium and cruciate ligament. b) The amount of
osteotomy is small, so it preserves sufficient bone mass, which
was beneficial for revision of total knee arthroplasty after
surgical incident or prosthesis loosening. c) Postoperative knee
flexion deformity can be corrected itself after
unicompartmental arthroplasty. Parratte et al. [20] reported that
unicompartmental arthroplasty treating medial compartment
osteoarthritis has made good initial effect, but the long-term
effects need follow-up observation. Yim et al. [21] reported
that the short-term effect of unicompartmental arthroplasty
combined with high tibial osteotomy on medial compartment
osteoarthritis was good, but long-term follow-up observation
should be carried out for long-term efficacy. The result of this
study showed that HSS score and range of motion in Group A
12 and 24 months after surgery was significantly higher than
that in Group B. VAS score in Group A 12 and 24 months after
surgery was significantly lower than that in Group B. This
indicated that the medium-term effect of the medial
unicompartmental arthroplasty through medial approach next
to patellar was more significant than the high tibial osteotomy,
but the long-term efficacy still needed long-term follow-up.

In summary, the near-term effect of the medial
unicompartmental arthroplasty through medial approach next
to patellar and high tibial osteotomy on medial compartment
osteoarthritis of the knee was good. But the medium-term
effect of the medial unicompartmental arthroplasty through
medial approach next to patellar was more significant than the
high tibial osteotomy.
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