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Short-term results of the Oxford phase 3 unicompartmental
knee arthroplasty for medial arthritis

Atilla Sancar PARMAKSIZOĞLU, Yavuz KABUKÇUOĞLU, Ufuk ÖZKAYA, 
Fuat BİLGİLİ, Armağan ASLAN

Objectives: We evaluated short-term results of the Oxford phase 3 unicompartmental knee ar-
throplasty (UKA) in patients with medial compartment arthritis.
Methods: The study included 38 patients (28 females, 10 males; mean age 67 years; range 56 to 75 
years) who underwent UKA for isolated medial knee osteoarthritis. At the time of surgery, 28 patients 
were in the age group of 56-64 years, and 10 patients were in the age group of 65-75 years. All the 
patients had Ahlbäck grade 2 primary medial compartment arthritis that had been unresponsive to 
conservative treatment. None of the patients had symptoms of patellofemoral arthrosis. Patients un-
derwent UKA with the Oxford phase 3 cemented meniscal-bearing unicondylar prosthesis using mini-
mally invasive surgery. The results were assessed preoperatively and at final controls according to the 
Knee Society clinical and functional rating system. Postoperative radiographic evaluations were made 
according to the Oxford criteria. The mean follow-up period was 24 months (range 18 to 32 months). 
Results: The mean preoperative active knee flexion increased from 121.8° (range 110° to 130°) to 
130.9° (range 120° to 140°) postoperatively (p<0.05). There was no limitation in knee extension 
both pre- and postoperatively. The mean preoperative and postoperative knee scores were 64.6 
(range 47 to 80) and 97.5 (range 89 to 100), and the mean functional scores were 59.6 (range 45 
to 80) and 92.1 (range 70 to 100), respectively (p<0.05). All the patients had an excellent knee 
score, while functional scores were excellent in 27 patients (71.1%) and good in 11 patients (28.9%). 
Postoperative radiographic measurements showed that the position of the femoral components was 
within acceptable ranges in all the patients with a mean of 3° valgus (range 5° valgus to 8° varus) 
and 0.5° extension (range 3° extension to 2° flexion). The positioning of the femoral components 
in relation to the mechanical axis was central in 30 patients and 2-mm lateral (range 2 mm medial 
to 4 mm lateral) in eight patients. The position of the tibial components was also within acceptable 
ranges in all the patients with a mean of 1.5° varus (range 2° varus to 2° valgus) and a mean pos-
terior inclination of 6.2° (range 5° to 7°). All the tibial components showed full congruency with 
the medial, lateral, anterior, and posterior planes, except for one which had a 4-mm undersizing in 
the anterior plane. The polyethylene insert was central and parallel to the tibial component in all 
the patients. No osteophytes or cement debris that might lead to impingement were observed. All 
the components remained in position until the final controls. Complications such as insert disloca-
tion, infection, pulmonary embolism, deep venous thrombosis, or neurovascular injury were not 
observed. None of the patients required revision surgery. 
Conclusion: Our findings show that, with proper patient selection and strict adherence to the 
surgical technique, short-term results of the Oxford phase 3 unicompartmental knee prosthesis 
are excellent or good in the treatment of medial compartment osteoarthritis.
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Medial compartment osteoarthritis of the knee is 
common. Surgical treatment options include high 
tibial osteotomy, total knee arthroplasty, or unicom-
partmental knee arthroplasty (UKA), depending on 
the patient’s age, level of physical activity, and the de-
gree of deformity.[1-5] The advantages of UKA include 
preservation of bone stock, smaller incision with min-
imally invasive surgery, less blood loss, and shorter 
rehabilitation period.[5-8] 

The early designs of UKA had a metal back and 
fixed polyethylene component. Early results were not 
satisfactory due to unbalanced bearing surfaces, use 
of a thin and fixed polyethylene component, and im-
proper criteria for patient selection.[9-11] Refinement 
of patient selection criteria and advances in implant 
technology have resulted in significant improvements 
in implant survival and better functional results.[12,13]

Conflicting results with early designs of the Oxford 
UKA were reported.[14-19] In an analysis of UKA op-
erations included in the Swedish Knee Arthroplasty 
Register between 1986 and 1995, it was concluded that 
most of the failures following UKA were observed in 
the early postoperative period.[20] There are only a few 
studies reporting the long-term clinical results and sur-
vival rates of the Oxford phase 3 UKA; most of the 
studies report short- and mid-term results.[5,8,21,22] In 
this study, we evaluated the short-term results of pa-
tients who underwent UKA with the Oxford cemented 
meniscal-bearing unicondylar knee prosthesis. 

Patients and methods
The study included 38 patients (28 females, 10 males; 
mean age 67 years; range 56 to 75 years) who under-

went UKA for isolated medial knee osteoarthritis in 
2005 to 2007. At the time of surgery, there were 28 
patients in the age group of 56-64 years and 10 pa-
tients in the age group of 65-75 years. 

The patients were enrolled in the study based 
on the presence of the following criteria: persistent 
anterior knee pain unresponsive to conservative 
treatment, intact anterior cruciate ligament (ACL), 
correctable varus deformity, normal proximal tibial 
metaphyseal angle (absence of metaphyseal varus 
deformity), arthritis confined to the medial com-
partment, destruction involving only the cartilage 
(Ahlbäck grade 2),[23] and full cartilage depth in the 
lateral compartment. Patients who met these criteria 
underwent UKA with the Oxford phase 3 cemented 
meniscal-bearing unicondylar prosthesis (Oxford 
Partial Knee, Biomet Orthopedics, Bridgend, UK) 
with minimally invasive surgery. The presence of 
patellofemoral arthrosis was not regarded as a con-
traindication for the procedure. No age limits were 
defined for the patients.

Preoperatively, all the patients were routinely 
evaluated with weight-bearing anteroposterior (AP) 
radiographs of both knees. Additional varus stress 
radiographs were obtained in patients with narrow-
ing of the medial compartment to evaluate the exact 
degree of medial arthrosis and to verify surgical indi-
cation (Fig. 1).[24] 

All the patients had primary Ahlbäck grade 2 me-
dial arthritis with no bone loss.[23] Proximal metaphy-
seal tibial angles were normal in all the patients; UKA 
was not considered in the presence of varus angula-
tion in the proximal tibial metaphysis. The presence 

Fig. 1. Standing (a) anteroposterior and (b) lateral radiographs of a 55-year-old female patient with severe knee pain 
unresponsive to conservative treatment. (c) Varus stress radiograph of the patient showing closure of the medial 
articular space and cartilage loss. (d) Intraoperative appearance of articular destruction.

(a) (b) (c) (d)
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of correctable varus deformity and preservation of 
cartilage in the lateral compartment were confirmed 
by valgus stress AP knee radiographs (Fig. 2).[24] 

None of the patients had a history of knee surgery 
for knee arthritis or symptoms of patellofemoral knee 
arthritis. Preoperatively, all the patients received 1 g 
of first-generation cephalosporin for antibiotic pro-
phylaxis. Prophylactic low-molecular-weight heparin 

was used for prophylaxis against deep venous throm-
bosis for 10 days.

Surgical technique
The patients were prepared on a standard surgical 

table with the distal part of the table being removed 
and the knees being bent to at least 110 degrees of 
flexion. Under general or epidural anesthesia and 
tourniquet application, a minimally invasive, 8-10 cm 

Fig. 2. Standing (a) anteroposterior and (b) lateral radiographs of a 62-year-old female patient. (c) 
Valgus stress radiograph was obtained to ensure the presence of correctable varus defor-
mity and preservation of cartilage in the lateral compartment. (d) Intraoperative view show-
ing articular destruction both on the tibial and femoral chondral surfaces. (e) Intraoperative 
view after fixation of both components before closure of the wound. (f, g) Anteroposterior 
and lateral radiographs and (h) functional result at the end of postoperative two years.

(a)

(d) (f) (h)

(e)
(g)

(b) (c)
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long medial skin incision was made starting from the 
proximal pole of the patella and extending through the 
medial border to the tibial tubercle. A medial parapa-
tellar arthrotomy was performed to confirm the in-
tegrity of the ACL. All patients who were thought to 
have an intact ACL in the preoperative radiographic 
evaluation were found to have an intact ACL intra-
operatively. Following osteophyte removal and notch-
plasty, tibial and femoral cuts were performed using 
templates prepared preoperatively. As an additional 
trick to the surgical technique described by the Ox-
ford group, a guide wire was inserted submuscularly 
through the anterior femoral cortex to prevent flex-
ion or extension of the femoral component. Then, an 
intramedullary guide wire was inserted parallel to 
the first one in the lateral plane for femoral cutting 
(Fig. 3). The patella was not dislocated to avoid any 
disruption of knee alignment which might result in 
improper cutting. The femoral and tibial components 
were implanted using bone cement after balancing 
flexion and extension gaps. The mobile meniscal-
bearing polyethylene was implanted and the wound 
was closed after tourniquet removal, bleeding control, 
and placement of suction drains.

Perioperative transfusion of packed erythro-
cytes was not necessary in any of the patients. 
Following removal of suction drains on the first 
postoperative day, active knee range of motion ex-
ercises were encouraged and the patients were mo-
bilized with partial weight-bearing using crutches. 
Climbing stairs was allowed on the third postop-

erative day and the patients were discharged on the 
fourth postoperative day. 

The patients were scheduled to a standardized 
follow-up protocol consisting of radiographic and 
clinical evaluations at monthly visits for the first three 
months, biannual visits up to 24 months, and annual 
controls thereafter. The mean follow-up period was 
24 months (range 18 to 32 months). The results were 
assessed preoperatively and at final controls accord-
ing to the Knee Society clinical and functional rat-
ing system.[25] Postoperative radiographic evaluations 
were made on standing AP radiographs based on the 
criteria previously defined.[26] Preoperative and post-
operative data were compared using the dependent t-
test, with the significance level being set at 0.05.

Results
The mean preoperative active flexion of the knees was 
121.8° (range 110° to 130°), being within the range 
of 110° to 119° in 20 patients, and 120° to 130° in 
18 patients. At final controls, the mean active flexion 
significantly increased to 130.9° (range 120° to 140°) 
(p<0.05). There was no limitation in knee extension 
both pre- and postoperatively. 

The mean preoperative and postoperative Knee 
Society clinical scores were 64.6 (range 47 to 80) and 
97.5 (range 89 to 100), and the mean functional scores 
were 59.6 (range 45 to 80) and 92.1 (range 70 to 100), 
respectively. Improvements in the clinical and func-
tional scores were significant (p<0.05). At final con-

Fig. 3. (a) As an additional trick to the surgical technique described by the Oxford group, a 
guide wire is inserted submuscularly through the anterior femoral cortex to make sure 
that the femoral component is placed in neutral flexion/extension. Then, an intramedul-
lary guide wire is inserted parallel to the first one in the lateral plane to guide femoral 
cutting. (b) Intraoperative fluoroscopic view. Fluoroscopic view was taken only in this 
patient for illustration; it was not routinely used in other operations.

(a) (b)
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trols, all of the patients had an excellent clinical score, 
while functional scores were excellent in 27 patients 
(71.1%) and good in 11 patients (28.9%). 

Postoperative radiographic measurements showed 
that the position of the femoral components was with-
in acceptable ranges in all the patients with a mean 
of 3° valgus (range 5° valgus to 8° varus) and 0.5° 
extension (range 3° extension to 2° flexion). The po-
sitioning of the femoral components in relation to the 
mechanical axis was central in 30 patients and 2-mm 
lateral (range 2 mm medial to 4 mm lateral) in eight 
patients. There was no posterior protrusion of the 
femoral component.

The position of the tibial components was also 
within acceptable ranges in all the patients with a 
mean of 1.5° varus (range 2° varus to 2° valgus) 
and a mean posterior inclination of 6.2° (range 5° to 
7°). All the tibial components showed full congru-
ency with the medial, lateral, anterior, and posterior 
planes, except for one which had a 4-mm undersiz-
ing in the anterior plane. The polyethylene insert 
was central and parallel to the tibial component in 
all the patients. No osteophytes or cement debris 
that might lead to impingement were observed in 
any of the patients. All the components remained in 
position until the final controls.

Complications such as insert dislocation, infec-
tion, pulmonary embolism, deep venous thrombosis, 
or iatrogenic neurovascular injury were not observed. 
None of the patients required revision surgery. 

Discussion
The early results of UKA in 1970s were disap-
pointing.[9,10] However, successful results have been 
reported in recent studies and UKA has regained 
popularity.[5,8,18,21,27-32] Ten-year survival rates of UKA 
have been reported as 85% to 98% in many stud-
ies.[11-13,16,33,34] Improvements in prostheses design and 
technology, proper patient selection, and better sur-
gical technique have been shown to be effective in 
obtaining successful results.[11,27-29,32]

One distinguishing feature of the Oxford phase 
3 unicompartmental knee prosthesis is the wider ar-
ticulating surface of the polyethylene insert, aiming 
to decrease stress on the prosthesis that would result 
in less wear.[35] Clinical and experimental studies 
showed less polyethylene wear with more congruent 
inserts.[36,37] Pandit et al.[8] reported the mean knee 

flexion as 133° and survival as 97.3% at the end of a 
five-year follow-up of patients undergoing the Oxford 
phase 3 UKA. In three other applications of the Ox-
ford phase 3 UKA, the mean knee flexion increased 
from 117° to 131°,[37] from 106.4° to 117.4°,[5] and from 
128.8° to 130.4°,[21] respectively. In these studies, the 
mean knee and functional scores improved within the 
range of 37 to 94, and 48.7 to 94, respectively.[5,21,37] 
Price et al.[34] compared the recovery rates follow-
ing three arthroplasty techniques and found that the 
mean recovery rate after the Oxford phase 3 UKA 
was three times as fast as after total knee arthroplas-
ty, and twice as fast as after the Oxford phase 2 pros-
thesis. In our study, after the Oxford phase 3 UKA, 
the mean active knee flexion increased from 121.8° 
to 130.9°, with significant improvements in the mean 
knee score from 64.4 to 97.5 and in functional score 
from 59.6 to 92.1. Clinical and functional results were 
excellent or good in all the patients.

Appropriate patient selection has been shown to 
be one of the most important factors to obtain good 
results.[12,28,32] Many criteria have been described for 
patient selection. The criteria proposed by Carr et 
al.[22] include the following: the presence of correct-
able varus deformity, intact ACL, absence of degen-
erative signs in the lateral compartment on standing 
AP radiographs, absence of tenderness over the lat-
eral compartment, and minimal or no clinical and ra-
diographic signs of patellofemoral arthritis. White et 
al.[38] described this pathology as anteromedial arthri-
tis. According to the Oxford group, ideal candidates 
for unicompartmental arthroplasty are those having 
a combination of the following: isolated medial com-
partmental arthrosis, intact ACL, flexion contracture 
of less than 15 degrees, intact lateral compartment 
cartilage, correctable intra-articular varus deformity, 
and no history of inflammatory diseases including 
rheumatoid arthritis.[39] 

The presence of patellofemoral arthritis does not 
constitute a contraindication for UKA.[7,39] In our 
study, patients for whom UKA was considered were 
those having severe knee pain unresponsive to con-
servative treatment, an intact ACL, correctable varus 
deformity, normal proximal tibial metaphyseal angle, 
osteoarthritis confined to the medial compartment in-
volving only the cartilage (Ahlbäck grade 2), at least 
110 degrees of knee flexion, and no flexion contrac-
ture. Patients with an abnormal proximal tibial me-
taphyseal angle (metaphyseal varus deformity) were 
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excluded. The presence of patellofemoral arthritis 
was not accepted as a contraindication. 

Additional varus stress radiographs to standing 
AP radiographs have been shown to be useful to dem-
onstrate the actual degree of articular cartilage loss in 
patients unresponsive to conservative treatment.[24,39] 
Our intraoperative observations support the efficacy 
of obtaining preoperative varus stress radiographs to 
estimate the extent of cartilage loss. 

This group of patients having destruction limited 
only to the cartilage level without fixed soft tissue 
contracture or bone deformity are not very common. 
These patients have normal or near-normal knee 
range of motion, which has a favorable role in postop-
erative functional results. 

Another important factor for successful results 
following UKA is strict adherence to the surgical 
technique. Any surgical mistake is irreversible and 
conversion to total knee arthroplasty may be inevi-
table. Poor results have been linked to poor patient 
selection, improper surgical technique, insufficient 
implant fixation, malalignment of the components, 
improper polyethylene thickness, and lack of experi-
ence.[9,21,40,41] It should be recalled that release of the 
medial collateral ligament may result in overcorrec-
tion which in turn leads to poor results.[16] Release 
of the medial collateral ligament may also cause 
spread of arthritis to other compartments and dislo-
cation of the polyethylene insert.[33] Notchplasty has 
been recommended to prevent chronic irritation of 
the ACL.[17,42] Excessive tibial cut may lead to fail-
ure of the tibial component and thus poor functional 
results.[17,42] Meticulous care must be taken to fix the 
implants in proper alignment.[43] Extension and flex-
ion gaps should be balanced and mechanical align-
ment should be restored to have a stable knee. It has 
been emphasized that the best results following UKA 
would be obtained in patients whose components are 
placed central or slightly medial to the mechanical 
axis, and over- or undercorrection would result in im-
plant failure.[7,33,42] Complications observed following 
the Oxford phase 3 UKA are mainly peculiar to the 
procedure itself. Wear and fracture of the polyethylene 
insert are rare. Failure of the tibial component is less 
frequent compared to prostheses with a fixed bearing 
polyethylene insert.[33] In our study, placement of the 
components conformed to the radiographic criteria of 
the Oxford group and all the components remained in 

position at final controls. We believe that proper ap-
plication of the surgical technique plays a major role 
in achieving good results.

Although medial compartment arthritis is seen at 
any age, it is more common in middle-aged patients 
whose activity levels are higher than those of elderly 
patients. There is no consensus in the literature on age 
limits for UKA. Poor results have been reported in 
young and active patients.[11,40] Many studies reported 
successful results in middle-aged patients.[5,6,11,30] In 
our study, the mean age was 67 years (range 56-75 
years) and there were 28 patients in the age group of 
56-64 years and 10 patients in the age group of 65-75 
years. During a mean follow-up of 24 months (range 
18 to 32 months), no complications were observed in 
this age group.

Our study has two limitations. The main limita-
tion is that it has a relatively short follow-up period. 
Retrospective design of the study may be considered 
another limitation. The main strength of this study is 
that it is one of the few reports regarding UKA ap-
plications in our country. 

In conclusion, our findings show that excellent re-
sults can be obtained with the Oxford phase 3 uni-
compartmental knee prosthesis with proper patient 
selection and strict adherence to the surgical tech-
nique. It is clear that studies with larger groups of 
patients and longer follow-up periods would provide 
more definite answers regarding the pros and cons of 
this method. 
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