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Abstract
Background Many designs of TKR have been developed to optimize the kinematics and improve satisfaction, including 
the ‘medial rotating’ philosophy. The purpose of this study is to report the mid-term clinical outcome of MRK knees and 
evaluate whether resurfacing the patella makes any difference in outcome.
Methods A retrospective analysis was done of 104 MRK total knee replacement done between 2008 and 2017. Patients 
were called for a review for evaluation of OKS, Baldini and Feller scores. Demographics of the patients, clinical outcome, 
complications were assessed.
Results 62 had patellar resurfacing. Mean follow-up was 74.45 months in non- resurfaced and 54.93 months in resurfaced 
group. Mean flexion range in both groups at final follow-up was 101.45. Median OKS at follow-up was 36 (12–47) in 
non-resurfaced and 37 (9–48) in resurfaced group. Patella scores were better in resurfaced group—Baldini score median 
(range) was 90 (25–100) in non-resurfaced v/s 100 (30–100) in resurfaced, Feller score median (range) was 25 (12–30) in 
non-resurfaced v/s 28 (10–30) (p 0.042) in resurfaced. The patellofemoral component of the OKS (Q5 + Q7 + Q12) median 
showed an improvement from 3 (1–11) to 6.5 (3–11) in non-resurfaced and from 3 (0–12) to 8 (2–12) (p 0.039) in resurfaced 
group. There were five complications overall (4.8%).
Conclusion These results show a satisfactory outcome at mid-term follow-up. We found a statistically significant difference 
in Feller score and in the patellofemoral component of OKS between the groups of MRK knee suggesting specific benefits 
of patellar resurfacing with this implant.
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Introduction

Total knee arthroplasty is a very routinely performed surgery 
now-a-days for end stage arthritis. Over the period of 2003 
to 2016, a total of 975,739 knee joints were replaced for the 
first time (primary joint replacement) in United Kingdom. 
[1] The National Joint Registry (NJR) for England, Wales 

and Northern Ireland reports that approximately 90,000 
TKAs are performed annually.

PCL substituting knee arthroplasty have shown more pre-
dictable knee kinematics than PCL retaining knees [2–4]. 
However, there is still concern over wear occurring in cam-
post mechanism in fixed-bearing prosthesis [5, 6] sparking 
interest in mobile bearing prosthesis. Among the design 
alternatives to traditional PCL retaining and PCL substi-
tuting types are medial rotation devices which incorporate 
a highly conforming medial tibio-femoral articulation as a 
surrogate stabilizer for the natural cruciates and menisci. 
These medial rotation devices provide intrinsic anteropos-
terior stability through the conforming medial articulation 
and couple tibial rotation to anteroposterior translation of 
the lateral femoral condyle. Advocates suggest the combina-
tion of large contact areas and replication of major features 
of natural knee motion should benefit device longevity and 
patient satisfaction. [7]
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The conceptualization, in 1994, of a medially conforming 
‘ball-and-socket’ (MCBS) articulation of the medial tibio-
femoral compartment aimed to provide more appreciable 
stability in a full ROM. The MCBS design was intended to 
replicate the kinematics of normal knees by ensuring mini-
mal or no femoral rollback of the medial condyle. [8, 9]

In our study, we used the Medial Rotation Knee implant 
(MRK, Matortho, Finsbury Orthopaedics, UK). Studies have 
shown that native knee kinematics have little or no medial 
femoral condyle ‘rollback’ but acts as a modified hinge with 
free lateral movement. The spherical nature of the medial 
femoral condyle and raised anterior and posterior lip of the 
tibial insert reduces femoral AP translation. This makes the 
prosthesis ‘ultra-congruent’ in the medial compartment and 
more accurately matches the kinematics of the native knee. 
This concept and an increased radius of curvature have 
improved stability at ranges of movement, reduced contact 
stresses, point loading and therefore less polyethylene wear 
[10] (Fig. 1).

The MRK is more constrained throughout the entire range 
of motion, resisting theoretical AP femoral translation more 
effectively than other unstabilised designs, thus improving 
the outcome [11].

Although medial rotation knee is not as commonly used 
as some other cruciate retaining and sacrificing designs in 
NJR, U.K. and Australian joint registry, they are gaining 
popularity with their normal knee kinematic simulation 
philosophy and enhanced medial stability. A steady propor-
tional increase is reported in the number of medially sta-
bilized knees used since 2012, accounting for 7.4% of all 
TKRs in the last reported year [12]. Also, medially stabilized 
knees are demonstrating lower cumulative percent revision 
rates than other knee types in the longer term (Table KT22) 
[12].

The purpose of our study is to report the mid-term out-
come and survival of 104 MRK knees performed at our 
district general hospital in terms of clinical, functional and 
radiological outcome. We also compare patellar resurfacing 
vs non-resurfacing in these knees.

Materials and Methods

Permission to carry out this study was obtained from the 
Audit and Research Department of our hospital. Data was 
collected retrospectively for patients who have undergone 
total knee arthroplasty with medial rotation knee (MRK) 
implant between 2008 and 2016, performed by 2 senior sur-
geons (SK and PK) or trainees under their supervision. 187 
patients were identified from NJR database and called for 
review from October 2017, 104 returned. Indications for sur-
gery were bone on bone arthritis, severe pain and decreased 
function that limited the quality of life. Patients with liga-
mentous instability, previous or active sepsis were excluded.

All cases were performed with standard anaesthetic and 
surgical technique. Medial parapatellar approach was used 
and standard operative guidelines for MRK knee were fol-
lowed. All cases were done under a tourniquet. A prophylac-
tic dose of antibiotic was given at induction before inflation 
of tourniquet. PCL was sacrificed in all cases and appropri-
ate volume of local anaesthetic was infiltrated around the 
knee for post-operative analgesia. No drains were used. For 
non-resurfacing cases, we routinely performed patelloplasty 
with denervating the edges of patella.

We started resurfacing patella after National Joint Regis-
try (NJR) decision of reporting secondary patella resurfacing 
as a Revision procedure and as a consequence identifying 
Outliers with higher revision and notifying all surgeons with 
their data in 2012 as mentioned in the 9th annual report of 
NJR [13].

Technique of patellar resurfacing: the patellar clamp 
given in the instrumentation was placed medially, centred 
on the vertical ridge. One of the three diameters (20, 25, 30) 
was selected depending on the size of patella and the appro-
priate insert attached to the clamp. Drilling followed by mill-
ing done with the given instruments. The patella trial is then 
inserted which should be either level or 1 mm proud of the 
residual joint surface. When implanted, the MRK patella 
was a reamed, inset design to actually restore the patellar 
height. It is uncemented, saddle-shaped design and is always 
supported by the trochlea which is extended proximally and 
distally and lateralized simulating normal knee. An example 
of this is seen well in skyline view of post-operative xrays in 
following case example (Figs. 2, 3, 4, 5, 6, 7).     

Data was collected from patient notes gathering informa-
tion about patient demographics, indication for operation, 
pre-operative Oxford knee score (OKS), complications and 

Fig. 1  MRK prosthesis (Matortho) with patellar component



S58 Indian Journal of Orthopaedics (2021) 55 (Suppl 1):S56–S61

1 3

revision rates. At follow-up, post-operative OKS, Feller 
scores, Baldini scores and range of motion of knee was cal-
culated. Weight bearing radiographs (AP, lateral and skyline 

views) were taken for all patients immediately after surgery 
and at 6 week follow-up and these were compared with 
radiographs at final follow-up for component malposition, 
radiolucency, subsidence as per the guidelines by Ewald 
et al. [14].

We used the Shapiro–Wilk test to identify our data dis-
tribution which was found to be non-parametric. Statistical 
evaluation was performed with Mann Whitney U test for non-
parametric data (SPSS v24).

Fig. 2  Case 1, pre-operative X-rays

Fig. 3  Case 1, pre-operative X-rays

Fig. 4  Case 1, pre-operative X-rays

Fig. 5  Case 1, post-operative X-rays at 4 year follow-up
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Results

104 patients were included in the study who came for 
review. 49 (47.12%) were males and 55 (52.88%) were 
females. 62 had patella resurfacing (mean age 65.2 years) 
and 42 did not have patella resurfacing (mean age 
65.8 years).

The mean follow-up in resurfaced group was 
54.93  months and that in non-resurfaced group was 
74.45 months. This difference was due to more non-resur-
facing patients in the initial years of study period and 
change in practice to resurfacing later after NJR decision 
of recording secondary resurfacing as revision procedure.

The median pre-operative and post-operative OKS in 
the two groups was as follows (Table 1):

There was no significant difference when the scores of 
resurfaced and non-resurfaced group are compared, how-
ever there is a significant improvement in OKS after knee 
arthroplasty in patients of both the groups.

At follow-up, the mean FFD (fixed flexion deformity) 
in both groups combined was 2.38° (range 0°–15°) and the 
mean flexion range was 101.45° (range 70°–134°).

The patellofemoral scores were evaluated at follow-up 
of these patients. The median Baldini score was not found 
to be statistically significant (p = 0.068). The median Feller 
score was found to be statistically significant (p = 0.042) 
(Table 2).

The patellofemoral component of OKS (Q.5 + Q.7 + Q.12) 
which includes stand-up from chair, kneeling down, walking 
down a flight of stairs was calculated. The improvement in 
resurfaced group was found to be significantly better statisti-
cally (p = 0.039) (Table 3).

Radiographic evaluation: All radiographs were evalu-
ated for component malposition, radiolucency, subsidence. 
We compared the 6 week postop X-ray with the X-ray done 
when patients were re-called for data collection. We found 
no evidence of implant failure or subsidence in our series of 
follow-up. Asymptomatic radiolucent lines were detected in 
4 cases, 2 in zone 1 tibia (medial side) and 2 in zone 4 tibia 
(lateral side).

Fig. 6  Case 1, post-operative X-rays at 4 year follow-up

Fig. 7  Case 1, post-operative X-rays at 4 year follow-up

Table 1  Pre-operative and post-operative OKS)

Resurfaced group Non-resurfaced group

Pre-op OKS 14 (1–44) 15 (4–42)
Post-op OKS 37 (9–48) 36 (1–47)

Table 2  Patellofemoral (Baldini and Feller) scores

Resurfaced group Non-resurfaced 
group

Baldini 
Score 
median 
(range)

100 (30–100) 90 (5–100) p = 0.068

Feller 
Score 
median 
(range)

28 (10–30) 25 (12–30) p = 0.042, sig-
nificant

Table 3  Patellofemoral component of OKS

Resurfaced group Non-resurfaced group

Pre-op 3 (0–12) 3 (1–11)
Post-op 8 (2–12) 6.5 (3–11)

p = 0.039, significant



S60 Indian Journal of Orthopaedics (2021) 55 (Suppl 1):S56–S61

1 3

There were three complications noted in resurfaced 
group, (1) superficial infection requiring oral antibiotics, (2) 
periprosthetic femur fracture which was treated with ORIF, 
(3) post-op stiffness treated with open arthrolysis and two 
complications in non-resurfaced group (1) post-op stiffness 
needing a manipulation under anaesthesia, (2) anterior femo-
ral cortex perforation intraoperatively needing a stemmed 
femoral implant. No patella related complications were seen 
in resurfacing group.

Discussion

Our study is the largest series for MRK knees in a non-
designer centre and shows the outcome of MRK knees with 
follow-up ranging between 1 and 9 years evaluating the 
ROM, clinical and functional outcome, radiographic out-
come and complications. It also compares resurfacing v/s 
non-resurfacing of patella with this knee design.

The medial articulation of MRK is effectively a ball-
and-socket joint with a raised antero-posterior lip prevent-
ing translation in this direction. On the lateral side there 
is a lack of congruence which facilitates rotation. Also, it 
is designed with the goal of replicating the physiological 
motion of native knee joint as much as possible and reduc-
ing wear, enhancing stability, range of motion and patient 
satisfaction [15].

Our study shows the mean flexion achieved at follow-
up was 101.45°, which is similar to other studies published 
showing outcome of medial ball-and-socket knee arthro-
plasty. The mean flexion range was  105o by Mannan et al. 
[16], 100° by Jonas et al. [10]. Haddad et al. [11] found a 
higher mean ROM in MRK knees in a comparison study 
between MRK and PFC, however the difference was not sta-
tistically significant. The normal knee is a modified hinge 
joint with a rotational axis medially [17]. The medially con-
firming ball-and-socket (MCBS) design emulates this kin-
ematic feature more so than the normal design which can 
translate as more efficient kinematics leading to better ROM.

There has always been a debate on patellar resurfacing v/s 
non-resurfacing in total knee arthroplasty. A recent system-
atic review and meta-analysis on patellar resurfacing in TKA 
[18] shows that patellar resurfacing TKAs have performed 
better than non-resurfacing TKAs in terms of better KSS and 
HSS scores post-op, lower secondary operation and revision 
rates. Another meta-analysis of prospective clinical trials by 
Migliorini [19] showed that resurfacing of patella had lower 
rate of post-operative anterior knee pain and re-operation 
rates and it showed better KSS, HSS and better ROM.

Our study showed slightly better patellofemoral knee 
scores (Feller, patellofemoral component of OKS) clinically 
and statistically in patellar resurfacing group. Activities like 
kneeling down, walking down a flight of stairs fared better 

in resurfacing group as seen in OKS. There is no compari-
son study done before in MRK knees and ours is the first to 
compare patellar resurfacing v/s non-resurfacing for knees 
using medial rotation design.

In the intial phase we did not feel the need to resurface the 
patella based on clinical findings. A few patients had persis-
tent anterior knee pain for which they underwent secondary 
patellar resurfacing as per NJR data. We started resurfacing 
all patella primarily after NJR report in 2012 [14] and the 
main purpose was to avoid secondary resurfacings which 
was counted as a revision surgery. We did not expect to see 
a difference in clinical outcomes and OKS, however we did 
found a marginal improvement in patellofemoral scores.

Our study showed good radiological outcome with no 
implant failure or subsidence at final follow-up. Similar 
studies with medial ball-and-socket arthroplasty implant 
have shown satisfactory clinical and radiological outcome 
at 5 years which used SAIPH knee (Matortho) [20]. Amin 
et al. [21] found eight knees showing progressive radiolucent 
lines in an early assessment of 48 Medial Rotation prosthe-
ses. These patients were included in the subsequent study 
at same centre [12] and none has been revised nor have the 
lines progressed further.

Limitations of this study include retrospective nature of 
data collection, lack of randomization and lack of long term 
follow-up. Also, different follow-up duration could be a con-
founding factor and more prolonged follow-up of these cases 
is required to achieve an acceptable minimum duration of 
follow-up and minimize this bias which could be considered 
later as an extension of this study.

Conclusion

The MRK knee provides good clinical and radiological out-
come at mid-term follow-up and patellar resurfacing patients 
have better satisfaction with improved patellofemoral knee 
scores. Further comparison studies are required comparing 
MRK with different knee designs and a longer follow-up to 
evaluate the true advantage of medial rotation knees.
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