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Background  
Medial pivot total knee arthroplasty (TKA) has been developed to better reproduce native 
knee kinematics and improve patient satisfaction compared with conventional implant 
designs. This study evaluated the short- and mid-term clinical, functional, radiographic, 
and survivorship outcomes of the 5C® MEDic medial pivot knee system following primary 
TKA. 

Methods  
A retrospective cohort study included 419 primary TKAs performed in 372 patients 
between 2022 and 2025, with a minimum follow-up of 12 months. Clinical outcomes were 
assessed using the Knee injury and Osteoarthritis Outcome Score (KOOS-12), Oxford 
Knee Score (OKS), Forgotten Joint Score (FJS-12), visual analogue scale (VAS) 
satisfaction, and range of motion. Radiographic evaluation included hip–knee–ankle 
angle, arithmetic HKA, joint line obliquity, lateral distal femoral angle, medial proximal 
tibial angle, and Coronal Plane Alignment of the Knee (CPAK) classification. Implant 
survivorship was assessed using Kaplan–Meier analysis. 

Results  
Significant improvements were observed in all patient-reported outcome measures at 1 
year . Mean OKS improved from 20.8 preoperatively to 41.2, while KOOS subscales 
demonstrated substantial gains in pain, symptoms, function, sports, and quality of life. 
Knee flexion increased from 111.1° to 123.2°, and extension improved from −5.6° to 
−0.7°. Kaplan–Meier survivorship was 99.8% at 1 year. One acute periprosthetic joint 
infection was successfully treated with debridement, antibiotics, and implant retention, 
and one patient developed deep venous thrombosis. No cases of aseptic loosening, 
instability, mechanical failure, or periprosthetic fracture were observed. 

Conclusions  
The 5C® MEDic medial pivot knee system demonstrated excellent early clinical, 
functional, and radiographic outcomes, high patient satisfaction, a low complication rate, 
and excellent short- and mid- term survivorship following primary TKA. 

INTRODUCTION 

Total knee arthroplasty (TKA) is one of the most effective 
and commonly performed orthopedic procedures for the 
management of symptomatic knee joint disease refractory 
to conservative treatment. The procedure has demon

strated excellent outcomes in patients with osteoarthritis, 
inflammatory arthropathies, post-traumatic arthritis, and 
other conditions resulting in severe pain, deformity, and 
functional limitation. Despite the overall success of the 
procedure, a considerable proportion of patients—reported 
in the literature to approach 15–20%—remain dissatisfied 
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following surgery.1‑4 This dissatisfaction has been attrib
uted to several factors, including persistent pain, functional 
limitations, instability, and the perception that the pros
thetic joint does not replicate the natural kinematics of the 
native knee. 
In recent years, increasing attention has been directed 

toward implant designs that more closely reproduce physi
ological knee motion. Among these, the medial pivot con
cept has gained particular interest due to its biomechanical 
rationale. By providing a stable medial compartment that 
acts as a pivot point and allowing controlled lateral femoral 
rollback, this design attempts to mimic the normal kine
matic pattern observed in the native knee during flex
ion.5‑10 Clinical, fluoroscopic, and biomechanical studies 
have further demonstrated that medial pivot designs may 
better reproduce physiological motion patterns and im
prove joint stability compared with conventional implant 
designs.7,10,11 

The 5C® MEDic knee system has been developed based 
on these principles, incorporating design features intended 
to optimize femorotibial congruency and restore more 
physiological movement patterns. In parallel, alignment 
strategies in TKA have evolved considerably. Traditional 
mechanical alignment has been increasingly challenged by 
more individualized approaches, including kinematic and 
functional alignment concepts.12‑14 

The Coronal Plane Alignment of the Knee (CPAK) classi
fication, as described by MacDessi et al. ,15 offers a struc
tured method for categorizing knee alignment phenotypes 
based on constitutional limb alignment and joint line obliq
uity. This framework allows for a more patient-specific ap
proach to TKA and has been increasingly incorporated into 
contemporary surgical planning.16‑18 

The purpose of the present study was to evaluate the 
short- and mid-term clinical, radiographic, and patient-re
ported outcomes of primary cemented TKA performed us
ing the 5C® MEDic knee system. In addition, implant sur
vivorship and complication rates were assessed. 

MATERIALS AND METHODS 

STUDY DESIGN AND PATIENT POPULATION 

This retrospective cohort study included 372 patients who 
underwent primary cemented total knee arthroplasty using 
the 5C® MEDic knee system between 2022 and 2025. A total 
of 419 knees were included, with a minimum follow-up of 
12 months. 
Patients were eligible for inclusion if they underwent 

primary TKA for degenerative osteoarthritis and received 
the 5C® MEDic implant. All procedures were performed by 
a single orthopedic surgeon in a high-volume arthroplasty 
center, using a standardized surgical protocol. 

INDICATIONS 

The 5C® MEDic knee system is primarily indicated for pa
tients undergoing total knee arthroplasty for degenerative 
joint disease. Appropriate indications include primary os

teoarthritis of the knee, post-traumatic arthritis, and varus 
deformity or neutral constitutional alignment. The implant 
is particularly suited for cases in which restoration of phys
iological knee kinematics and medial pivot stability is de
sired. The system may also be advantageous in patients 
requiring improved anteroposterior stability and enhanced 
femorotibial congruency through a medial pivot design phi
losophy. 

CONTRAINDICATIONS 

Contraindications for use of the 5C® MEDic system include 
conditions associated with severe ligamentous insufficiency 
or major coronal deformity that may compromise implant 
stability and soft-tissue balancing. These include excessive 
varus deformity associated with severe ligamentous laxity, 
knee recurvatum, generalized joint hyperlaxity, rheumatoid 
arthritis and other inflammatory arthropathies, and severe 
valgus deformity. In such cases, alternative implant designs 
or additional levels of implant constraint may be required 
to achieve adequate stability and long-term fixation. 

SURGICAL TECHNIQUE 

All procedures were performed through a medial parap
atellar approach. Bone resections and soft-tissue balancing 
were carried out with the aim of restoring functional align
ment and achieving balanced flexion and extension gaps. 
The 5C® MEDic system was implanted according to a 

medial pivot philosophy, emphasizing stability in the me
dial compartment and controlled lateral rollback. Ce
mented fixation was used in all cases. This approach is sup
ported by biomechanical evidence demonstrating improved 
femorotibial stability and more physiological kinematics in 
medial pivot systems.7,11 

A tibial stem extension was utilized in 89 cases (21%), 
based on intraoperative assessment of bone quality, align
ment, and implant stability. The decision to use a stem was 
made at the discretion of the operating surgeon. 

RADIOGRAPHIC ASSESSMENT 

Standardized long-leg radiographs were obtained preoper
atively and postoperatively. The following parameters were 
measured: hip–knee–ankle angle (HKAA), lateral distal 
femoral angle (LDFA), medial proximal tibial angle (MPTA), 
arithmetic hip–knee–ankle angle (aHKA), and joint line 
obliquity (JLO). Each knee was classified according to the 
CPAK system both preoperatively and postoperatively 
(Table 1).15,16 

CLINICAL AND FUNCTIONAL OUTCOME MEASURES 

Patients were evaluated at 6 months and 12 months post
operatively. Validated outcome measures included the Knee 
Society Score 2011 (KSS 2011), Knee injury and Os
teoarthritis Outcome Score-12 (KOOS-12), Oxford Knee 
Score (OKS), Forgotten Joint Score-12 (FJS-12), and visual 
analogue scale (VAS) satisfaction score.19‑22 
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Table 1. Preoperative and Postoperative Radiographic     
Alignment Parameters   

Parameter Mean ± 
SD 

Range (min-
max) 

Preoperative αHKA α
(°) 

-2.8 ± 1.7 -6 to 4.5 

Preoperative JLO (°) 173.8 ± 
2.8 

166–183 

Preoperative LDFA 
(°) 

88.5 ± 3.1 81–94 

Preoperative MPTA 
(°) 

86.1 ± 3.6 74–98 

Postoperative αHKA α
(°) 

1.7 ± 0.9 -3 to 7 

Postoperative JLO (°) 178.5 ± 
3.1 

168–186 

Postoperative LDFA 
(°) 

89.5 ± 2.5 84–96 

Postoperative MPTA 
(°) 

88.4 ± 2.1 85–95 

Table 2. Patient and Surgical Characteristics     

Parameter Mean ± SD Range 
(min-max) 

Age 69.3 ± 6.5 50–84 

BMI 30.4 ± 4.4 22–41 

Kellgren–Lawrence 
Grade 

I=0,II=15, 
III=304, IV=100 

- 

Total Knees 419 - 

SURVIVORSHIP ANALYSIS 

Implant survivorship was assessed using Kaplan–Meier 
analysis, with revision for any reason defined as the end
point.23 

STATISTICAL ANALYSIS 

Continuous variables are presented as means ± standard 
deviations, while categorical variables are presented as fre
quencies and percentages. Statistical comparisons between 
follow-up intervals were performed using paired-sample 
analyses. A p value < 0.05 was considered statistically sig
nificant. Kaplan–Meier analysis was used to estimate im
plant survivorship at one year. 

RESULTS 

PATIENT DEMOGRAPHICS AND ALIGNMENT 

A total of 419 knees were included in the analysis (Table 2). 
Preoperatively, CPAK phenotype I was the most preva

lent alignment phenotype, accounting for 183 knees (43%). 
Following surgery, CPAK phenotype V became the predom
inant phenotype, representing 177 knees (42%). This shift 

Figure 1. CPAK Phenotype Distribution.    
Clinical and radiographic outcomes following implantation of the 5C® MEDic knee sys
tem. 

Table 3. CPAK Phenotype Distribution    

CPAK Phenotype Preoperative Postoperative 

I 183 50 

II 35 22 

III 81 70 

IV 60 100 

V 60 177 

VI 0 0 

VII 0 0 

VIII 0 0 

IX 0 0 

suggests that the applied alignment strategy resulted in a 
more balanced postoperative distribution of coronal knee 
phenotypes (Figure 1, Table 3). 

CLINICAL OUTCOMES 

At one-year follow-up, patients demonstrated significant 
functional improvement across all evaluated patient-re
ported outcome measures (PROMs) (Table 4). 
Substantial improvement was observed in all functional 

domains throughout follow-up. KOOS subscales demon
strated marked postoperative improvement in symptoms, 
pain, activities of daily living, sports participation, and 
quality of life. The Oxford Knee Score (OKS) also improved 
significantly during follow-up, indicating enhanced knee 
function and patient satisfaction. 
Forgotten Joint Score (FJS) values increased progres

sively between 6 months and 1 year, suggesting reduced 
prosthetic awareness during daily activities and a more 
physiological subjective knee function. Similarly, high 
postoperative VAS satisfaction scores reflected favorable 
patient perception of the implant and overall surgical out
come. Collectively, these findings support the ability of the 
5C® MEDic system to provide substantial early and mid-
term functional recovery with high patient satisfaction fol
lowing total knee arthroplasty (Figure 2). 
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Table 4. Clinical Outcomes at Follow-up     

PROM Subscale Preoperative 
6 
Months 

1 
Year 

P value (Pre-
op vs 6 mo) 

P value (Pre-
op vs 1 y) 

P value (6 
mo vs 1 y) 

KOOS Symptoms 43.7 77.8 85.6 <0.001 <0.001 0.006 

KOOS Pain 43.5 80.9 89.3 <0.001 <0.001 0.015 

KOOS ADL 47.5 83.0 88.4 <0.001 <0.001 0.028 

KOOS Sports 18.2 59.6 70.5 <0.001 <0.001 0.337 

KOOS QOL 20.6 69.1 77.6 <0.001 <0.001 0.562 

OKS Overall 20.8 37.6 41.2 <0.001 <0.001 0.137 

FJS Overall N/A 46.6 60.7 — — 0.552 

VAS Overall N/A 86.1 89.3 — — 0.206 

Figure 2. KOOS, OKS, FJS and VAS Scores After TKA.         
Progressive improvement in patient-reported outcome measures following implantation 
of the 5C® MEDic knee system. 

RANGE OF MOTION AND FUNCTIONAL RECOVERY 

Significant improvement in knee range of motion was ob
served throughout follow-up. Mean extension improved 
from −5.6° preoperatively to −0.9° at 6 months and −0.7° 
at 1 year postoperatively. Similarly, mean knee flexion in
creased from 111.1° preoperatively to 118.6° at 6 months 
and 123.2° at final follow-up (Figure 3, Table 5). 
These findings demonstrate progressive postoperative 

improvement in both flexion and extension, reflecting fa
vorable restoration of knee mobility and functional recov
ery following implantation of the 5C® MEDic system. The 
improvement in extension suggests restoration of sagittal 
balance and reduction of flexion contracture, while the in
crease in flexion may reflect improved femoral rollback and 
joint stability associated with the medial pivot design phi
losophy. 

COMPLICATIONS AND REVISIONS 

No cases of early mechanical implant failure, aseptic loos
ening, instability, or periprosthetic fracture were observed 
during the follow-up period. 
One patient (0.2%) developed an acute early peripros

thetic joint infection 20 days following the index total knee 

Figure 3. Postoperative Range of Motion.     
Progressive postoperative improvement in knee flexion and extension after implantation 
of the 5C® MEDic knee system. 

arthroplasty. The infection was treated successfully with 
surgical irrigation and debridement, antibiotic therapy, and 
polyethylene insert exchange (DAIR procedure), while re
taining the femoral and tibial components. No recurrent in
fection was observed during the follow-up period. 
Additionally, one patient (0.2%) developed postopera

tive deep venous thrombosis (DVT), which was managed 
successfully with prolonged anticoagulant therapy. No pul
monary embolism or additional thromboembolic complica
tions occurred. 
Overall, the complication profile was favorable, with no 

early implant-related complications identified during the 
study period. These findings are consistent with previously 
published reports demonstrating low early complication 
rates and reliable short-term survivorship in contemporary 
medial pivot total knee arthroplasty systems.24,25 
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Table 5. Range of Motion Outcomes     

Parameter Preoperative 
6 
Months 

1 
Year 

P value (Pre-op vs 6 
mo) 

P value (Pre-op vs 1 
y) 

P value (6 mo vs 1 
y) 

Extension (°) −5.6 −0.9 −0.7 0.001 0.001 0.035 

Flexion (°) 111.1 118.6 123.2 0.021 0.001 0.178 

Figure 4. Kaplan–Meier survivorship analysis of the      
5C® MEDic knee system.     
Cumulative implant survivorship was 99.8% at 1-year follow-up   , with one event occur
ring 20 days after surgery due to acute periprosthetic joint infection treated with de
bridement, antibiotics, and implant retention (DAIR). No additional revisions or implant 
failures were observed during follow-up. 

SURVIVORSHIP 

Kaplan–Meier analysis demonstrated a cumulative implant 
survivorship of 99.8% at 1-year follow-up, with revision for 
any reason defined as the endpoint (Figure 4). The only re
operation occurred 20 days postoperatively and was per
formed for the treatment of an acute periprosthetic joint 
infection using a debridement, antibiotics, and implant re
tention (DAIR) procedure. No cases of aseptic loosening, 
mechanical failure, instability requiring revision, or 
periprosthetic fracture were observed. These findings indi
cate excellent early implant durability and are consistent 
with survivorship rates reported for contemporary medial 
pivot total knee arthroplasty systems. 

DISCUSSION 

The present study demonstrates that the 5C® MEDic knee 
system provides excellent short- and mid-term clinical and 
functional outcomes in primary total knee arthroplasty. 
The observed improvements in clinical and functional 

scores indicate not only substantial functional recovery but 
also a high level of patient satisfaction. The FJS-12, which 
reflects joint awareness, has gained increasing importance 
as a measure of success in TKA, as it captures the patient’s 
perception of the joint during everyday activities.20 The 
FJS-12 results reported in this study suggest that the im
plant may contribute to a more physiological knee percep
tion. 
Another important finding was the excellent implant 

survivorship observed during the study period. Ka
plan–Meier analysis demonstrated a cumulative survivor

ship of 99.8% at 1 year, with only one reoperation recorded. 
No cases of aseptic loosening, mechanical failure, or revi
sion due to instability were identified. Although the follow-
up period remains relatively short, these findings support 
the reliability of the 5C® MEDic system and are comparable 
to survivorship rates reported for other contemporary me
dial pivot implants. 
The 5C® MEDic knee system incorporates several im

plant-specific characteristics intended to reproduce more 
physiological knee kinematics while improving implant sta
bility, functional recovery, and patient satisfaction. The im
plant was developed according to medial pivot principles, 
emphasizing a stable medial compartment and controlled 
lateral femoral rollback during flexion. Contemporary bio
mechanical studies have demonstrated that reproduction 
of medial pivot motion may reduce paradoxical anterior 
femoral translation, improve quadriceps efficiency, and re
store more native knee mechanics compared with conven
tional posterior-stabilized systems.7,10,11 

Several design characteristics may contribute to these 
favorable biomechanical properties. The implant utilizes 
a posterior referencing system that facilitates controlled 
femoral rotation and accurate component positioning dur
ing surgery. In addition, the single-radius femoral design 
aims to improve femorotibial congruency and optimize 
quadriceps function, particularly during early flexion. The 
implant allows a broad functional range of motion, re
ported from approximately −8° to 155°, potentially sup
porting deep flexion activities and improved postoperative 
mobility. 
The observed improvement in knee extension from −5.6° 

preoperatively to −0.7° at final follow-up is clinically im
portant because restoration of full extension has been 
strongly associated with improved gait mechanics, quadri
ceps efficiency, and patient satisfaction after TKA. Like
wise, the increase in flexion to 123.2° at one year suggests 
that the implant design permits functional activities re
quiring deep knee flexion while maintaining stability 
throughout the range of motion. 
Additional implant-specific advantages include the use 

of an anatomic tibial component with broad size compat
ibility and optimized tibial coverage. Polyethylene inserts 
are available in 1-mm increments, allowing more precise 
soft-tissue balancing and gap management intraopera
tively. The implant also incorporates an XLPE Vitamin E 
polyethylene liner, which may improve wear resistance and 
long-term durability. Furthermore, additional tibial stem 
and augment options are available in selected cases re
quiring enhanced fixation or management of compromised 
bone stock. 
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Short posterior femoral condyles represent another im
portant design feature of the 5C® MEDic system. By facili
tating soft-tissue relaxation during flexion, this design may 
improve deep flexion capability while maintaining implant 
stability. Collectively, these characteristics are intended to 
minimize kinematic conflict, improve stability, reduce poly
ethylene wear, and reproduce native knee motion more ef
fectively than traditional implant systems. 
Another important finding is the absence of implant fail

ures and the high survivorship rate. While the follow-up 
period is relatively short, these results are encouraging and 
suggest reliable early performance of the implant. The sin
gle case of periprosthetic joint infection was managed suc
cessfully without removal of the implant and falls within 
expected complication rates. 
The use of CPAK classification provided additional in

sight into alignment changes following TKA. The shift to
ward phenotype V postoperatively may reflect the applica
tion of functional alignment principles, aiming to optimize 
soft-tissue balance and joint mechanics rather than strictly 
adhering to neutral mechanical alignment. This approach 
has been increasingly supported in recent literature.13,14,18 

COMPARISON BETWEEN MEDIAL PIVOT AND 
POSTERIOR-STABILIZED TOTAL KNEE ARTHROPLASTY 

Medial pivot (MP) and posterior-stabilized (PS) total knee 
arthroplasty systems differ substantially in both biome
chanical philosophy and implant design. Posterior-stabi
lized implants utilize a cam-and-post mechanism intended 
to substitute for the posterior cruciate ligament and fa
cilitate femoral rollback during knee flexion. Although PS 
systems have demonstrated reliable long-term survivorship 
and remain widely used, concerns have been raised regard
ing paradoxical anterior femoral translation, 
patellofemoral complications, increased bone resection, 
and less physiological knee kinematics.26,27 In contrast, 
medial pivot systems were specifically developed to repro
duce native knee biomechanics by creating a highly con
gruent and stable medial compartment while allowing con
trolled lateral femoral rollback and rotational movement.3,
23 

Biomechanical and fluoroscopic studies have demon
strated that medial pivot implants more closely replicate 
the normal kinematic pattern of the native knee, including 
improved femoral rollback, enhanced rotational stability, 
and reduced paradoxical motion during gait and stair-
climbing activities.14,17,27 Furthermore, several investiga
tions have suggested that MP implants may improve 
quadriceps efficiency and reduce joint awareness, resulting 
in superior Forgotten Joint Scores and greater patient sat
isfaction compared with PS systems.8,20,23 These findings 
are particularly relevant given that persistent instability 
and the sensation of an unnatural knee remain important 
causes of dissatisfaction following TKA. 
Despite these theoretical and biomechanical advantages, 

clinical studies comparing MP and PS designs have pro
duced mixed results. Mid- and long-term investigations 
generally demonstrate comparable implant survivorship 
and complication rates between the two systems.19,28 How

ever, medial pivot implants have been associated with im
proved subjective stability, more physiological gait pat
terns, and higher patient-reported functional outcomes in 
selected patient populations.23,24 Conversely, PS implants 
may provide slightly greater early postoperative flexion due 
to the cam-post mechanism facilitating femoral rollback 
during deep flexion.3,19 

Another important distinction concerns surgical tech
nique and implant constraint. Medial pivot systems are 
more sensitive to soft-tissue balancing and component po
sitioning because the highly congruent medial compart
ment may become overconstrained if alignment is inac
curate.13 PS systems are generally considered technically 
more forgiving and remain familiar to many surgeons due 
to their long-standing clinical use.16 Nevertheless, contem
porary alignment strategies, including kinematic and func
tional alignment, appear particularly well suited to MP im
plants because they aim to preserve native joint line 
orientation and physiological soft-tissue tension.7,15,22 

Overall, current evidence suggests that both MP and PS 
systems provide excellent clinical outcomes and survivor
ship following TKA. However, medial pivot designs may 
offer biomechanical and patient-reported advantages by 
more closely reproducing physiological knee kinematics 
and improving joint stability and awareness. Further 
prospective randomized studies with long-term follow-up 
are required to determine whether these biomechanical ad
vantages translate into clinically superior long-term out
comes. 

COMPARISON WITH EXISTING LITERATURE 

The results of the present study are consistent with pre
vious reports demonstrating favorable outcomes with me
dial pivot knee designs. Several authors have reported im
proved kinematic behavior and higher patient satisfaction 
with such implants, while systematic reviews and meta-
analyses have confirmed reliable outcomes and survivor
ship.6,9,12,26,29‑32 

The favorable outcomes observed in the present series 
may be attributed to the combination of medial pivot im
plant design and individualized alignment principles. The 
high patient satisfaction scores, improvement in joint 
awareness, restoration of knee motion, and excellent early 
survivorship suggest that the 5C® MEDic system success
fully reproduces key aspects of physiological knee function. 
These findings support the growing body of evidence favor
ing modern medial pivot arthroplasty designs in appropri
ately selected patients.33‑35 

LIMITATIONS 

Several limitations should be acknowledged. First, the ret
rospective design introduces the potential for selection 
bias. Second, the absence of a comparative control group 
limits direct comparison with alternative implant systems 
and alignment philosophies. Third, the relatively short fol
low-up period does not permit evaluation of long-term im
plant survivorship, polyethylene wear, or late aseptic loos
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ening. Nevertheless, to the authors’ knowledge, this study 
represents the largest clinical series evaluating the 5C® 
MEDic medial pivot knee system to date and provides valu
able insight into its early clinical, functional, and radi
ographic performance. 
Future prospective, randomized studies with longer fol

low-up are required to confirm these findings and to com
pare outcomes with alternative implant designs and align
ment strategies. 

CONCLUSION 

The 5C® MEDic knee system demonstrated excellent short- 
and mid-term clinical, radiographic, and patient-reported 
outcomes following primary total knee arthroplasty. The 
implant was associated with high survivorship, low com
plication rates, and substantial functional improvement. 
Restoration of physiological knee kinematics through me
dial pivot design principles and individualized alignment 
strategies may contribute to improved patient satisfaction 
and reduced prosthetic joint awareness. Further prospec
tive comparative studies with longer follow-up are required 
to confirm these findings. 
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