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Fifty unicompartmental knee arthroplasties (UKAs)
were performed through a minimally invasive
approach and were reviewed with an average follow-
up of 3.7 years. This technique leads to reduced
access to surgical landmarks. The purpose of this
study was to evaluate whether correct component
positioning is possible through this less invasive
approach. Component positioning, femorotibial
alignment and early outcomes were evaluated.
We observed perfect tibial component position, but
femoral component position was less consistent, espe-
cially in the sagittal plane. Femorotibial alignment in
the coronal plane was within 2.5° of the desired axis
for 80% of the cases. Femoral component position in
the sagittal plane was within a 10° range of the ideal
for 70% of the cases.
The mean IKS Knee Function Score and Knee Score
were 89/100 and 91/100 respectively.
We observed two polyethylene dislocations, and one
revision was performed for progressive patello-
femoral arthrosis. 
According to our data, minimally invasive UKA does
not conflict with component positioning although a
learning curve needs to be respected, with femoral
component positioning as the major obstacle.

Keywords : minimally invasive ; knee arthroplasty ;
unicompartmental.

INTRODUCTION

Unicompartmental knee arthroplasty (UKA) was
developed in the early 1970s as an alternative treat-

ment for unicompartmental osteoarthritis of the
knee.

Multiple arguments in favour of UKA have been
reported : lower postoperative morbidity (16, 27, 30),
less blood transfusion needed (27), less reopera-
tions (27), quicker recovery (16), better subjective
outcome, better kinematics (16, 18, 22), greater range
of motion (16, 18, 22, 27), more bone stock pre-
served (18).

The main argument against UKA is its reported-
ly lower survivorship compared to total knee
arthroplasty (11, 12, 17, 30). For this reason UKA
remains a controversial procedure for the treatment
of unicompartmental osteoarthritis of the knee.
Three major causes for early failures of UKA are
prosthetic design, surgical technique and patient
selection. The cause of late failure is progression of
arthrosis in the patellofemoral compartment or the
contralateral femorotibial compartment (2). 
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Metal-backed porous coated unicompartmental
replacement showed poor results with early
designs (4, 6). Increasing conformity of the
femorotibial articulation in fixed bearing designs
and thin tibial polyethylene correlated with fail-
ure (1, 19, 28). 

Regarding surgical technique, impingement of
meniscal bearings causes polyethylene wear and
osteolysis (25). Overcorrection into valgus of the
femorotibial alignment is associated with an
increased risk of degenerative changes in the later-
al compartment (14, 32). Severe undercorrection into
varus (< 170°) has an increased risk of PE wear (9).
Too far anterior placement of the femoral compo-
nent is associated with patellofemoral impinge-
ment (10). Component on component malalignment
results in edge loading (28).

Recently, good long term results of UKA by
standard open technique have been described (3, 5,

21, 29) and the interest in UKA has been fuelled by
minimally invasive surgery (MIS). Romanowski
and Repicci (26) pioneered the possibility to per-
form UKA through a minimally invasive approach
aiming at fast and complete rehabilitation.
Minimally invasive UKA avoids damage to the
suprapatellar pouch and the quadriceps tendon,
and patellar dislocation. Faster recovery and less
impairment of proprioceptive capabilities and gait
patterns were expected when compared with the
standard technique for UKA (26). According to
Price et al (24), patients with a minimally invasive
approach for UKA recover twice as fast as patients
with a standard open technique for UKA.

The combination of UKA and a minimally inva-
sive approach has raised some concern about com-
ponent position because of the limited exposure. 

The purpose of this study was to evaluate if cor-
rect component positioning in UKA is possible
through a minimally invasive approach. We also
report our early clinical results with UKA through
a minimally invasive approach.

MATERIAL AND METHODS

The review is based on a prospectively collected data-
base. From January 2000 the MIS approach was used to
perform UKA. As such, this series represents the learn-

ing curve of the senior author. Fifty UKA’s were per-
formed through a minimally invasive incision on
49 patients (14 male, 35 female). Indications were iso-
lated medial compartment osteoarthritis in 46 knees,
avascular necrosis in 3 and posttraumatic osteoarthritis
in 1.

Surgical technique

All procedures were performed under general anaes-
thesia with the patient’s leg secured via a moveable
thighholder (Maquet®) and dropleg. The tourniquet was
inflated at 350 mm Hg ; the other leg was positioned in
abduction. The incision was made from the medial pole
of the patella to the tibial tuberosity, 1/3 below, 2/3
above the joint line. The arthrotomy was performed 
following the same parapatellar incision. The Oxford
unicompartmental knee (Biomet, Bridgend, UK) with
the Phase 3 instruments was used. The tibial cuts were
made using an extramedullary tibial guide, perpendicu-
lar to the mechanical axis in the coronal plane ; in the
sagittal plane, the natural slope of the medial compart-
ment was reproduced. The femoral cuts were referenced
from the flat tibial base cut. No intramedullary femoral
guides were used. The posterior cut was made in the
frontal plane parallel to the tibial base cut at 90°. The
distal femur was prepared with a mill until flexion and
extension space were equalised. No ligaments were
released. After cementing, a varus force (with a trial
insert in place) was exerted for pressurisation of the
cement with the knee in 45° flexion.

Patients were invited to the clinic and examined by an
independent reviewer (S. C.).

The accuracy of implant positioning was determined
using standard anteroposterior and lateral radiographs
(fig 1). Measurements in the coronal and sagittal plane
were made as shown in fig 2. The percentage of compo-
nent positions out of the optimal range in the coronal
and sagittal plane (determined by the manufacturer) was
determined (table I). 

Additionally, alignment was measured preoperatively
and postoperatively as the hip-knee-ankle angle on
standing full leg radiographs of the entire limb.

Patients were evaluated clinically with the IKS Knee
Score, the IKS Knee Function Score and a Pain Score.

A life table was used to determine survival rate with
the 95 % confidence interval (26).

RESULTS

All patients were contacted by phone. Forty-
three of them were reviewed at the consultation,
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5 were interviewed by phone (radiographs were
sent by mail) and one patient died (last radiographs
were reviewed).

The mean age of the patients was 66 years
(range : 45 to 90). The mean weight was 84.2 kg
(range : 53 to 115) with a mean BMI (kg/m2) of
27.5. Mean follow-up was 3.7 years (range : 2.6 to
5.0). Mean preoperative femorotibial alignment
was 4.5° (range : 0 to 11). Table II shows the study
group demographics.

Alignment of femoral component

A. Coronal plane position : mean absolute value
4.8° (range : 12° varus to 18° valgus), 4% out of
optimal range.

B. Sagittal plane position : mean absolute value
4.3° (range : 14° flexion to 9° extension), 30%
out of optimal range.

C. Medial – lateral position : 100% central fit with
maximal deviation of 1 mm.

D. Posterior fit : mean 1.2 mm (range : 0 to 3), 4%
out of optimal range.
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Fig. 1. — Anteroposterior and lateral postoperative radio-
graphs.

Table I. — Measurements of implant position

Measurement Position Optimal Range

Femoral Component
A/A Varus-valgus angle < 10° varus-< 10° valgus
B/B Flexion-extension angle < 5° flexion-< 5° extension
C/C Medial-lateral position central
D Posterior fit < 2 mm
Tibial component
E/E Varus-valgus angle < 10° varus-< 5° valgus
F/F Slope 7° + or -5°
G Medial fit < 2 mm
H Posterior fit < 2 mm
J Anterior fit < 3 mm
K Lateral fit Accurate – without space
Meniscal Implant
L Marker central and

parallel to tibial component
Bone adjunction
M Posterior femoral Parallel, cement ok
N Tibial Parallel, cement ok
Others
O Posterior osteophytes None
P Depth of tibial cut Minimal mass of cement
Q Intact posterior cortical Posterior, no cement

substance of bone
R No anterior impingement of bone Adequately removed bone substance
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Alignment of  tibial component

E. Coronal plane position : mean absolute value
1.5° (range : 1° varus to 5° valgus), 0% out of
optimal range.

F. Slope : mean 5°, 0% out of optimal range.
G. Medial fit : mean 0.4 mm (range : 0 to 2), 0%

out of optimal range.
H. Posterior fit : mean 0.8 mm (range : 0 to 3), 2%

out of optimal range.
I. Anterior fit : mean 1 mm (range : 0 to 3), 0%

out of optimal range.
J. Lateral fit : all accurate, 0% out of optimal

range.

Others

O. Posterior osteophytes : 6% minimal dorsal
osteophytes.

Q. Intact posterior cortex : 6% posterior cement on
the femoral side (fig 3).

R. No anterior impingement of bone : all accurate.

The postoperative average hip-knee-ankle
(HKA) angle was 177° (range : 185 to 170). Eighty
percent had a HKA-angle between 175° and 180°
(fig 4). Eight percent had an undercorrection
between 170° and 175°. Ten percent had a valgus
overcorrection between 180° and 183°. Two per-
cent had an overcorrection of 185°.

There were no infections or wound complica-
tions.

The mean IKS knee score was 91/100 (range :
53 to 100).There were two poor results (< 70/100)
with an IKS knee score of 53 and 64 respectively,
one because of progressing patellofemoral osteo-
arthritis, the other because of anterior laxity with
recurrent joint effusion. The mean IKS function
score was 89/100 (range : 40 to 100). The mean
pain score was 44/50 (range : 10 to 50). All patients
obtained full extension and the  mean flexion was
126° (range : 90 to 140).

One patient had an anterior dislocation of the
meniscal bearing at one year postoperatively,
which was reduced by closed manipulation under
general anaesthesia. The knee functioned well
afterwards. One patient needed a polyethylene
exchange after a posterior dislocation. A polyethyl-
ene size 3 was replaced by a polyethylene size 5.
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Fig. 2. — Measurements of implant position (instructions
from the manufacturer).

Fig. 3. — Remaining cement in the posterior part of the knee
joint.

Table II. — Study Group Demographics

No. of knees 50
No. of patients 49
Average age 66 years (range : 45 to 90)
Average weight 84.2 kg (range : 53 to 115)
Average follow-up 3.7 years (range : 2.6 to 5.0)
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The knee functioned well afterwards. This is
recorded as a success in the survival table (end-
point : revision). One revision was performed for
patellofemoral osteoarthritis three years postopera-
tively. 

Table III shows the number of knees at risk for
each year, the number revised and the cumulative
survival. In the life table with revision as the end-
point, the cumulative survival was 98%.

DISCUSSION

Concern about component position is justified
because a minimally invasive approach reduces
access to surgical landmarks. Pressure from the
patella during operation may push instruments and
components into an incorrect position. Poor posi-
tioning of the component may lead to early PE
wear, poor functional results and a high revision
rate (24). 

For the femoral component, 30% of the compo-
nents were out of the optimal range in the sagittal
plane position. We observe hereby the same results
as Muller et al (20) who used the same evaluation
criteria. Muller et al (20) compared the component
position in UKA performed through a standard
open approach and a minimally invasive approach.
In their series, they observed that both groups had
a high number of femoral component positions in
the sagittal plane out of the optimal range, but even
then, femoral component position was superior by
minimally invasive implantation. 

Excellent tibial component position according to
the described references was found.

There were three patients with minor posterior
osteophytes. This may be related with reduced
intraoperative accessibility and view, and can cause
flexion deficit. In this series, posterior osteophytes
are considered as pure radiological findings as all
patients reached full flexion. 

Incomplete cement removal can also accelerate
PE wear due to impingement. In 6% of the patients,
posterior cement was observed. We consider this as
a direct consequence of the minimally invasive
technique and see this as an important downside.
Cement debris is a cause of pain over the posterior
aspect of the knee and cement removal (arthro-
scopically) may be necessary (15). We advise to use
the tibial plateau as a mirror to remove posterior
cement with adapted instrumentation (24).

Similar to Price et al (24) and Muller et al (20), we
obtained good radiological results after  minimally
invasive UKA. 

We observed femorotibial alignment between 0
to 5° varus in 80%. Undercorrection of the femoro-
tibial alignment is crucial to avoid advancing dis-
ease in the contralateral compartment. Severe
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Fig. 4. — Adequate undercorrection of femorotibial align-
ment.



714 S. COOL, J. VICTOR, TH. DE BAETS

undercorrection can however be a cause of
increased polyethylene wear, loosening or bony
collapse. Overcorrection is a significant cause of
osteoarthritis in the opposite compartment (9).
Femorotibial alignment is dependent of the thick-
ness of the polyethylene insert. The amount of pas-
sive correction possible at time of surgery is limit-
ed because no ligamentous releases are performed.
Too thin a polyethylene insert, if used with the
purpose to achieve undercorrection, is a risk for
bearing dislocation.

The clinical results presented here are short term
after the surgery with an average of 37 months fol-
low-up. A 4% rate of bearing dislocation is too
high. We attribute this high number to the learning
curve because it concerns the sixth and seventh
patient of this series. Consequences of technical
errors are expected during the first two postopera-
tive years while revisions for advancing disease
occured in the series of Romanowski and
Repicci (26) from 37 till 90 months postoperatively.
Failures due to technical errors are not expected in
these series any more. Comparing our survival rate
with the survival rate of Murray et al (21) (using
standard open technique), we obtain a similar per-
centage at the same period of follow-up. Similar
functional scores following UKA through a mini-
mally invasive approach are described by Gesell
and Tria (8). 

Excellent short term evaluations are described,
with functional results in the range of healthy
joints (7), especially in active patients with good
general condition (13).

In summary, UKA through a minimally invasive
technique allows perfect tibial component position.
Femoral component position in the sagittal plane

was suboptimal in this study. The variability in
component alignment can be attributed to the learn-
ing curve. Reduced exposure of the anatomical
landmarks and soft tissue tension on the instru-
ments play a role in this process (21, 31). Attention
should be paid to removing all posterior cement. 

According to our data and to the literature, min-
imally invasive implantation of a unicompartmen-
tal knee prosthesis does not conflict with compo-
nent positioning and allows for acceptable early
clinical results.

REFERENCES

1. Bartel DL, Bicknell VL, Wright TM. The effect of con-
formity, thickness and material on stresses in ultra high-
molecular-weight components for total joint replacement.
J Bone Joint Surg 1986 ; 68-A : 1041-1051.

2. Berger RA, Meneghini RM, Sheinkop MB et al. The
progression of patellofemoral arthrosis after medial uni-
compartmental replacement : results at 11 to 15 years. Clin
Orthop 2004 ; 428 : 92-99.

3. Berger RA, Nedeff DD, Barden RM et al. Uni-
compartmental knee arthroplasty. Clinical experience at 6-
to 10-year follow-up. Clin Orthop 1999 ; 367 : 50-60.

4. Bernasek TL, Rand JA, Bryan RS. Unicompartmental
porous coated anatomic total knee arthroplasty. Clin
Orthop 1988 ; 236 : 52-59.

5. Cartier P, Sanouiller JL, Grelsamer RP. Uni-
compartmental knee arthroplasty surgery. 10-year mini-
mum follow-up period. J Arthroplasty 1996 ; 11 : 782-788.

6. Engh GA, Dwyer KA, Hanes CK. Polyethylene wear of
metal backed tibial components in total and unicompart-
mental knee prostheses. J Bone Joint Surg 1992 ; 74-B : 9-
17.

7. Fuchs S, Rolauffs B, Plaumann T et al. Clinical and
functional results after the rehabilitation period in mini-
mally-invasive unicondylar knee arthroplasty patients.
Knee Surg Sports Traumatol Arthrosc 2005 ; 13 : 179-186.

Acta Orthopædica Belgica, Vol. 72 - 6 - 2006

Table III. — Survival of 50 unicompartmental arthroplasties. At 5 years, the 95% CI
by the method of Peto et al (23) is 89.2% to 100%

Year Number Failures Withdrawn Number Failure Cumulative 95% confidence
at risk rate (%) Survival (%) interval

1 50 0 0 50 0 100 92.9-100
2 50 0 1 49.5 0 100 92.8-100
3 49 0 0 49 0 100 92.7-100
4 49 0 0 49 0 100 92.7-100
5 49 1 0 49 2 98 89.2-100



UNICOMPARTMENTAL KNEE ARTHROPLASTY 715

8. Gesell MW, Tria AJ. MIS unicondylar knee arthroplasty :
Surgical approach and early results. Clin Orthop 2004 ;
428 : 53-60.

9. Hernigou P, Deschamps G. Alignment influences wear in
the knee after medial unicompartmental arthroplasty. Clin
Orthop 2004 ; 423 : 161-165.

10. Hernigou P, Deschamps G. Patellar impingment follow-
ing unicompartmental arthroplasty. J Bone Joint Surg
2002 ; 84-A : 1132-1137.

11. Inglis G. Unicompartmental arthroplasty of the knee.
J Bone Joint Surg 1984 ; 66-A : 82-84.

12. Insall J, Walker P. Unicondylar knee replacement. Clin
Orthop 1976 ; 120 : 83-85.

13. Jahromi I, Waltom NP, Dobson PJ et al. Patient per-
ceived outcome measures following unicompartmental
knee arthroplasty with mini-incision. Int Orthop 2004 ;
28 : 286-289.

14. Kennedy WR, Galvin EG, Petersen SA. Uni-
compartmental arthroplasty of the knee : postoperative
alignment and its influence on overall results. Clin Orthop
1987 ; 221 : 278-285.

15. Kim WY, Shafi M, Kim YY et al. Posteromedial com-
partment cement extrusion after unicompartmental knee
arthroplasty treated by arthroscopy : a case report. Knee
Surg Sports Traumatol Arthrosc 2005 ; 14 : 46-49.

16. Kozinn SC, Scott RD. Unicondylar knee arthroplasty.
J Bone Joint Surg 1989 ; 71-A : 145-150.

17. Laskin RS. Unicompartmental tibiofemoral resurfacing
arthroplasty. J Bone Joint Surg 1978 ; 60-A :182-185.

18. Laurencin CT, Zelicof SB, Scott RDS, Ewald FC.
Unicompartmental versus total knee arthroplasty in the
same patient : a comparative study. Clin Orthop 1991 ;
273 : 151-156.

19. Marmor L. Unicompartmental arthroplasty of the knee
with a minimum ten-year follow-up period. Clin Orthop
1986 ; 228 : 171-177.

20. Muller PE, Pellengahr C, Witt M et al. Influence of
minimally invasive surgery on implant positioning and the
functional outcome for medial unicompartmental knee
arthroplasty. J Arthroplasty 2004 ; 19 : 296-301.

21. Murray DW, Goodfellow JW, O’Connor JJ. The Oxford
medial unicompartmental arthroplasty : a 10 year survival
study. J Bone Joint Surg 1998 ; 80-B : 983-989.

22. Newman JH, Ackroyd CE, Shah NA. Unicompartmental
or total knee replacement ? Five-year results of a prospec-
tive, randomised trial of 102 osteoarthritic knees with uni-
compartmental arthritis. J Bone Joint Surg 1998 ; 80-B :
862-865.

23. Peto R, Pike MC, Armitage P et al. Design and analysis
of randomised clinical trial requiring prolonged observa-
tion of each patient. Br J Cancer 1977 ; 35 : 1-39.

24. Price AJ, Webb J, Topf H. Rapid recovery after Oxford
unicompartmental knee arthroplasty through a short inci-
sion. J Arthroplasty 2001 ; 16 : 970-976.

25. Psychoyios V, Crawford RW, O’Connor JJ, Murray
DW. Wear of congruent meniscal bearings in unicompart-
mental knee arthroplasty : a retrieval study of 16 speci-
mens. J Bone Joint Surg 1998 ; 80-B : 976-982.

26. Romanowski MR, Repicci JA. Minimally invasive uni-
condylar arthroplasty. Eight-year follow-up. J Knee Surg
2002 ; 15 : 17-22.

27. Rougraff BT, Heck DA, Gibson AE. A comparison of tri-
compartmental and unicompartmental arthroplasty for the
treatment of gonarthrosis. Clin Orthop 1991 ; 273 : 157-
164.

28. Scott R, Santore R. Unicondylar unicompartmental
replacement for osteoarthritis of the knee. J Bone Joint
Surg 1981 ; 63-A : 536-544.

29. Squire MW, Callaghan JJ, Goetz DD et al. Uni-
compartmental knee replacement. A minimum 15 year fol-
low-up study. Clin Orthop 1999 ; 367 : 61-72.

30. Swank M, Stulberg SD, Jiganti J, Machairas S. The
natural history of unicompartmental arthroplasty : an
eight-year follow-up study with survivorship analysis. Clin
Orthop 1993 ; 286 : 130-142.

31. Vorlat P, Putzeys G, Cottenie D et al. The Oxford uni-
compartmental knee prosthesis : an independent 10-year
survival analysis. Knee Surg Sports Traumatol Arthrosc
2005 ; 14 : 40-45.

32. Weale AE, Murray DW, Baines J, Newman JH.
Radiological changes five years after unicompartmental
knee replacement. J Bone Joint Surg 2000 ; 82-B : 996-
1000.

Acta Orthopædica Belgica, Vol. 72 - 6 - 2006


