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ABSTRACT 
 

Background: Despite the wide acceptance of PS Total knee arthroplasty design as an answer to advance 

osteoarthritis of knee joint, still there are many shortcomings especially in terms of reproducing normal kinematics 
of the knee joint. Therefore, Medial Pivot TKA system is gaining popularity as it reproduces nearly a normal knee 
kinematics by pivoting medial condyle of femoral component with a concave medial part of tibial polyethylene 
insert like ball and socket mechanism.  
Methods: A total of 70 patients were included in this study, half of whom underwent Medial Pivot TKR and the 

other half was managed by PS total knee design. Data was collected preoperatively and postoperatively at 6 
months, 1 year and 2 years; from August 2016 till October 2018. Functional outcome was assessed in terms of 
Knee society score KSS, ROM and Forgotten Joint Score-12 FJS-12.  
Results: In our study, male to female ratio was 13:22 and 11:24 in group-A (MP-TKA) and group-B (PS-TKA) 

respectively. The mean knee flexion at the end of our study was 119.40 +/- 3.16 in group-A and 113.40 +/- 2.47 in 
group-B. Similarly, FJS-12 was considerably better in group-A (60.08 +/- 16.72) with p-value <0.001 as compared 
to group-B. Knee society score was comparable in both groups with p-value of 0.180.  
Conclusion: We have found better results in the group treated with Medial Pivot TKR in terms of Knee society 

score KSS, ROM and Forgotten Joint Score-12 FJS-12.  
Keywords: Total knee arthroplasty, Medial pivot design, Knee society score. 

 

INTRODUCTION 
 

Knee osteoarthritis is the leading cause of functional 
disability, usually affecting the elder population1. It is the 
pain that results in loss of daily life activity that affects the 
productivity2. Therefore, the aim of treatment in such 
patients is pain relief and prevention of further disability3. In 
advance Osteoarthritis, the most common procedure is 
total knee replacement surgeries and the number of TKR 
surgeries is expected to increase by more than 600% by 
20302. In USA, TKR is the most common orthopaedic 
surgery to be performed in the recent years for the 
management of severe osteoarthritis of the knee joint4. 

Total knee arthroplasty is regarded as the most 
important procedure for the patients with advance 
Osteoarthritis to relieve not only pain but also to improve 
functional outcome [5]. That`s why, TKA was done in 87% 
of patients suffering from advance osteoarthritis in USA in 
the year 20166. In 1940, the predecessor design of total 
knee prosthesis was first used7. Since then a lot of 
progress has been made to improve the design, bearing 
surfaces, and kinematics of total knee prosthesis. The two 
most common designs that are used these days are either 
Cruciate retaining (CR) or Posterior stabilizing (PS) 
designs. Though biomechanics of these two designs are 
different; yet their preference by surgeons, longevity and 
durability are comparable8.  

Those in favor of CR design advocates that there is 
preservation of bone stock, proprioception and PCL 
[9].While on the other hand, it is very difficult to achieve  
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perfect balance between central pivot and PCL in CR 
designs [10].Similarly there are pros and cons of PS TKA 
design, as well. In 2016, in USA 50% of surgeons preferred 
PS designs where as 42% preferred CR designs. But there 
are some disadvantages that are common in both designs. 
Two important short comings are: 

 Reduced `femoral rollback` resulting in reduced range 
of flexion of the knee11,12. 

 Increased anterior sliding of femoral component on 
tibia during flexion i.e., “Paradoxical motion13. 
Because of these points in addition to other; 20% of 

patients remain dissatisfy postoperatively especially the 
younger age group requiring cycling or climbing as 
recreational activities14,15. With the use of modern 
fluoroscopic investigations, there is a better understanding 
of knee kinematics during gait cycle and the cause of 
patient dissatisfaction. In a normal knee, during flexion, 
Medial femoral condyle pivots in the corresponding 
concave Tibial plateau like a “Ball and Socket joint”. 
Whereas the lateral femoral condyle slides posteriorly and 
around the medal femoral condyle, over a convex lateral 
tibial plateau16. 

Therefore modern TKA implants are being designed 
keeping in view this normal kinematics of knee joint. One 
such implant is called Medial Pivot TKA (MP-TKA) implant 
that was first launched in early 1990`s17. In this implant the 
medial condyle`s curvature is identical in both coronal and 
sagittal planes like a sphere; whereas lateral condyle is in 
cylindrical orientation. Also, the Polyethylene insert is 
asymmetrical with a concave medial compartment that is 
incongruent with medial femoral condyle of implant and it 
has anterior and posterior lips that mimic ACL and PCL 
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respectively. On the other side, Lateral part of the insert is 
designed so that lateral condyle can move posteriorly 
during flexion in a curved path. Thus, almost a normal knee 
kinematics can be restored with MP-TKA.  

In literature, limited work is done so far to check and 
authenticate the benefits of MP-TKA design. Better patient 
acceptance and better prognosis is demonstrated in 
studies by Schmidt et al and Hossain et al18,19. Also there is 
better stability of implant, reduced polyethylene wear and 
decreased rate of loosening20. But some authors are of the 
view that by increasing congruency of medial compartment 
of MP-TKS means more loading on the medial side that 
can result in early failure of implant and durability of implant 
is at risk21. So the objective of this study is to compare 
functional outcome of Medial Pivot total knee design with 
Posterior Stabilizing (PS) total knee design in our setting 
with cases operated by two surgeons in the same 
department. 
 

MATERIALS AND METHODS 
 

After getting approval from hospital`s ethical committee, a 
total of 70 patients were included in this study. All of them 
had advance osteoarthritis involving knee joint with either 
varus or neutral alignment of knee. All patients were aged 
between 60 and 80 years. Patients with secondary OA after 
inflammatory arthropathies were also included in this study 
as well. Patients with co morbidities like Diabetes, Ischemic 
heart disease, HTN etc.; valgus knee deformities, 
neglected traumatic fractures or patient with previous knee 
surgeries were excluded from this study. The duration of 
our study was 2 years (August 2016 till October 2018) in 
the Department of Orthopedic Surgery, Lahore General 
Hospital.  
Record of patients who underwent TKA during our study 
period was obtained from the record room. Two groups 
were created (Group A and B) on the basis of prosthesis 
used (ADVANCE Medial-Pivot System (MicroPort 
Orthopedics) TKA prosthesis in group-A and Zimmer or 
Johnson & Johnson Posterior Stabilizing PS-TKA 
prosthesis in group-B). In each group not more than thirty 
five patients were included, intentionally to avoid bias.  Pre-
op series of radiographs included standard anterior-
posterior and lateral weight-bearing radiographs of the 
knee joint, a long film radiographs of the lower extremity to 
calculate mechanical and anatomical axis of the limb, and a 
Skyline view of patellofemoral joint. All surgeries were 

performed with a standard midline skin incision and a 
medial parapatellar capsulotomy. Intramedullary guiding 
device was used for distal femoral cut where as 
extramedullary guide was used for the tibial cut. PCL was 
resected in all cases. Posterior referencing was used to 
make anterior and posterior and chamfer cuts in all cases. 
The most obvious difference between two procedures was 
the removal of bone from distal femur to accommodate 
Post-cam mechanism in the case of PS-TKA prosthesis 
while no such removal of bone was required in MP-TKA. 
Intraoperative ROM, flexion extension gaps and 
patellofemoral tracking was checked with trial components. 
In all cases Patellar osteophytes were removed and 
denervation was done. 

All patients followed an identical standard 
postoperative rehabilitation protocol including weight 
bearing as tolerated with crutches on postoperative day 1, 
and clinical improvements was assessed preoperatively 
and at 6-months, 1-year and 2-years after surgery using 
the Knee Society Score (KSS), Forgotten Joint Score-12 
and range of motion of knee joint.  
 

RESULTS 
 

All statistical analyses were performed using SPSS version 
20.0. A p-value ≤ 0.05 was taken as significant. In our 
study, there was thirteen males and twenty two females in 
Group-A, whereas, there was 11 males and 24 females in 
group-B (fig.1). The mean age of patients in group-A was 
68.5 years with a range from 65 years to 73 years. In 
group-B the mean age was 68.6 years with a range of 65 
years to 71 years. 

At the time of final follow up, Forgotton Joint Score-12 
was significantly higher in Group-A, who underwent Medial 
Pivot total knee arthroplasty in comparison to PS-TKA 
group (60.08 +/- 16.72 in Group-A vs. 47.60 +/- 20.9 in 
group-B). Similarly mean range of flexion was better in 
Group-A (119.40) as compared to Group-B (113.40) 
(Table.1 and 2). 

But Knee Society Score was nearly comparable in 
both groups (89.2 +/- 1.72 and 88.8 +/- 2.59 in group-A and 
Group-B respectively) (Table.1 and 2). The probability 
value (p-value) was <0.001 with 95% confidence interval 
when FJS-12 and Range of motion was compared in the 
two groups but in the case of KSS p-value was >0.05 which 
was insignificant (Table 3). 

 
Table 1: Descriptive Statistical Data of Group-A (MP-TKA) 

 N Minimum Maximum Mean Std. Deviation 

Age of patients 35 65.00 73.00 68.8571 2.66947 

FJS12 score 35 35.00 80.00 60.0857 16.72682 

KSS 35 87.00 92.00 89.2000 1.72865 

Flexion in degrees 35 115.00 124.00 119.4000 3.16414 

Valid N (list wise) 35     

 
Table.2 Descriptive Statistical Data of Group-B (PS-TKA) 

 N Minimum Maximum Mean Std. Deviation 

Age of patients 35 65.00 71.00 68.6000 2.08919 

FJS12 score 35 23.00 74.00 47.6000 20.95541 

KSS 35 85.00 92.00 88.8000 2.59864 

Flexion in degrees 35 110.00 117.00 113.4286 2.47678 

Valid N (listwise) 35     
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Table.3 One sample t- test 

 Df Df Sig. (2-tailed) 
(p-value) 

Mean 
Difference 

95% Confidence Interval of the Difference 

Lower Upper 

FJS12 score 4.416 34 .000 12.48571 6.7399 18.2316 

KSS 1.369 34 .180 .40000 -.1938 .9938 

Flexion  11.218 34 .000 6.00000 4.9131 7.0869 

 
Fig.1 Distribution of Gender 

 
 
 
Fig.2: Improvement in mean knee flexion during our study 

 
 

DISCUSSION 
 

Theoretically MP-TKA seems to be a better option when it 
comes to the improvement of Range of motion, as its 
kinematics is like that of a normal knee. It has a medial 
congruent compartment with a concave PE insert and a 
less congruent lateral part of PE insert, allowing lateral 
condyle to move in anteroposterior direction during flexion 
and extension and also in arcuate plan around medial 
condyle of femoral component.. On one hand, there are 
studies which shows no significant difference in knee 
flexion e.g. Shakespeare et al [22]. In his study the mean 
knee flexion in MP-TKA group was 111o as compared to 
PS-TKA group which was 109o which is statistically not 
significant. But there are several studies which show 

improvement in ROM after MP-TKA in comparison to PS-
TKA. In a study by Cheng-Yu Fan et al23, the mean knee 
flexion was 115.40. In our study, we were able to achieve 
even better flexion of knee (119.40) after MP-TKA. This 
increase of flexion is also documented by Macheras GA et 
al [24]. In his study, the mean knee flexion after MP-TKA 
was 120o.  

The questionnaires, our study included were Knee 
society score (KSS) and Forgotten Joint Score-12 (FJS-
12). The reason is that, these days patients are usually 
involved in high demand activities even after total knee 
arthroplasties and Knee society score includes all these 
parameters. Forgotten Joint Score-12 has been used in 
several studies [25]. Moreover this questionnaire is based 
on patient`s perception regarding awareness of artificial 
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knee while doing various activities. We got a better FJS-12 
score in group-A( Mean= 60.08) as compared to group-B( 
Mean= 47.6) because MP- prosthesis restore normal knee 
kinematics especially during standing from sitting position, 
because one of the major cause of patient dissatisfaction 
after PS-TKA is mid-flexion instability that hampers patient 
to extend his knee from maximum flexed position of knee26.  

There are several studies in which the mean KSS was 
in excellent range after MP-TKA27, and these scores are 
comparable to KSS in PS-TKA. This was the case in our 
study as well. Knee Society Score in group-A was 89.2 +/- 
1.72 and 88.8 +/- 2.59 in group-B which is comparable. 
This can be because KSS does not include activities like 
squatting and knelling and these positions can be better 
achieved by MP-TKA designs [28]. Scott et al pointed out 
that inability to perform these movements after traditional 
TKA results in higher rate of dissatisfaction among 
patients29. 
 

CONCLUSION 
 

In summary, we have found MP-TKA a better choice than 
PS-TKA in terms of knee flexion and patient satisfaction. 
Efforts are being made to design prosthesis which mimics 
normal knee kinematics and MP-TKA is one such design. 
But a long term follow up is required to judge the 
survivorship, wear and tear, loosening etc. of this design.  
Conflict of interest: There is no conflict of interest. 
Funding: There is no funding source.  
Ethical approval:  This article does not contain any 

studies with human participants or animals performed by 
any of the authors. 
 

REFERENCES 
 

1. Neogi T., (2013) The epidemiology and impact of pain in 
osteoarthritis. Osteoarthritis Cartilage, 21(9): p. 1145–1153.  

2. Kurtz S, Ong K, Lau E, Mowat F, Halpern M., (2007) 
Projections of primary and revision hip and knee arthroplasty 
in the United States from 2005 to 2030. J Bone Joint Surg, 
89(4): p. 780–785.  

3. Hunter DJ., (2011) Pharmacologic therapy for osteoarthritis – 
the era of disease modification. Nat Rev Rheumatol, 7(1):13. 

4. Fingar KR, Stocks C, Weiss AJ, Steiner CA., (2014) Most 
Frequent Operating Room Procedures Performed in US 
Hospitals. Agency for Healthcare Research and Quality (US), 
p. 1–15. 

5. Choi YJ, Ra HJ., (2016) Patient satisfaction after total knee 
arthroplasty. Knee Surg Relat, 28: p.1–15. 

6. Vaishya R, Agarwal AK, Vijay V., (2016) Extensor mechanism 
disruption after total knee arthroplasty: a case series and 
review of literature. Cureus, 8: p.479. 

7. Robinson, R. P.,( 2005) The early innovators of today’s 
resurfacing condylar knees. J. Arthroplasty, 20(1): p. 2–26. 

8. Conditt, M. A., Noble, P. C., Bertolusso, R., Woody, J., and 
Parsley, B. S.,( 2004) The PCL significantly affects the 
functional outcome of total knee arthroplasty. J. Artho, 19(7, 
Suppl. 2): p. 107–112. 

9. Ishii Y, Terajima K, Koga Y, et al.,( 1998) Gait analysis after 
total knee arthroplasty: comparison of posterior cruciate 
retention and substitution. J Orthop Sci, 3: p.310.  

10. Pereira DS, Jaffe FF, Ortiguera C.,( 1998) Posterior cruciate 
ligament-sparing versus posterior cruciate ligament sacrificing 

arthroplasty: functional results using the same prosthesis. J 
Arthroplasty, 13: p.138. 

11. Shakespeare, Murray, Gill, et al.,( 2007) How effective are 
added constraints in improving TKR kinematics?. J Biomech., 
40 Suppl 1: p.31-7.  

12. Ries MD.,( 2007) Effect of ACL sacrifice, retention, or 
substitution on kinematics after TKA. Orthopedics, 30(8 
Suppl): p.74-6. 

13. Walker, P. S., Yildirim, G., Sussman-Fort, J., Roth, J., White, 
B., and Klein, G. R.,( 2007) Factors affecting the maximum 
flexion of fixed and mobile bearing total knees – a laboratory 
study. J. Arthroplasty, 22(5): p.145–152. 

14. Tolk JJ, Van der Steen MC, Janssen RPA, Reijman M.,( 
2017) Total knee arthroplasty: what to expect? a survey of the 
members of the Dutch knee society on long-term recovery 
after total knee arthroplasty. J Knee Surg., 30: p.612–616. 

15. Noble PC, Gordon MJ, Weiss JM, Reddix RN, Conditt MA, 
Mathis KB.,( 2005) Does total knee replacement restore 
normal knee function?. Clin Orthop Relat., 431: p.157–165. 

16. Johal P, Williams A, Wragg P, Hunt D, Gedroyc W.,( 2005) 
Tibio-femoral movement in the living knee. A study of weight 
bearing and non-weight bearing knee kinematics using 
“interventional” MRI. J Biomech, 38: p.269–276. 

17. Dalury DF, Barrett WP, Mason JB, Goldstein WM, Murphy JA, 
Roche MW.,( 2008) Midterm survival of a contemporary 
modular total knee replacement: amulticentre study of 1970 
knees. J Bone Joint Surg Br 90:1594e6. 

18. Schmidt R, Komistek RD, Blaha JD, Penenberg BL, Maloney 
WJ.,( 2003) Fluoroscopic analyses of cruciate-retaining and 
medial pivot knee implants. Clin Orthop Relat Res., 410: 139. 

19. Hossain F, Patel S, Rhee SJ, et al.,( 2011) Knee arthroplasty 
with a medially conformingball-and-socket tibiofemoral 
articulation provides better function. Clin Orthop Relat Res., 
469: p.55–63. 

20. Mannan, K. and Scott, G.,( 2009) The medial rotation total 
knee replacement: a clinical and radiological review at a 
mean follow-up of six years. J. Bone Jt Surg., 91-B(6): p.750. 

21. P. Moonot, S. Mu, G. T. Railton, R. E. Field, S. A. Banks,( 
2009) Tibiofemoral kinematic analysis of knee flexion for a 
medial pivot knee Knee Surg Sports Traumatol Arthrosc., 17: 
p.927–934. 

22. Shakespeare D, Ledger M, Kinzel V.,( 2006) Flexion after 
total knee replacement. A comparison between the medial 
pivot knee and a posterior stabilised implant. Knee, 13: p.371. 

23. Fan CY, Hsieh JT, Hsieh MS, Shih YC, Lee CH.,( 2010) 
Primitive results after medialpivot knee arthroplasties: a 
minimum 5-year follow-up study. J Arthroplasty, 25: p.492. 

24. Macheras GA, Galanakos SP, Lepetsos P, Anastasopoulos 
PP, Papadakis SA.,( 2017) A long term clinical outcome of 
the medial pivot knee arthroplasty system. Knee, 24: p.447. 

25. Thienpont E, Opsomer G, Koninckx A.,( 2014) Joint 
awareness in different types of knee arthroplasty evaluated 
with the Forgotten Joint Score. J Arthroplasty, 29: p.48-51. 

26. K. Nakayama, S. Matsuda, H. Miura, Y.Iwamoto, H. Higaki, K. 
Otsuka,(2005)Contact stress at the post-cam mechanism in 
posterior-stabilised total knee arthroplasty J Bone Joint Surg 
Br, 87: p. 483-488. 

27. Vecchini E, Christodoulidis A, Magnan B, et al.,( 2012) 
Clinical and radiologic outcomes of total knee arthroplasty 
using the Advance Medial Pivot prosthesis. A mean 7 years 
follow- up. Knee, 19: p.851–855. 

28. Chinzei N, Ishida K, Tsumura N, et al.,( 2014) Satisfactory 
results at 8 years average followup after ADVANCE Medial-
Pivot Total Knee Arthroplasty. Knee, 21: p.387–390. 

29. Scott CE, Bugler KE, Clement ND, et al.,( 2012) Patient 
expectations of arthroplasty of the hip and knee. J Bone Joint 
Surg, 94-B: p.974–981. 

 
 

 


