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Total knee replacement 

oPain relief
oRestoration of Function /  Mobility
oSurvivorship 90-95 % @ 10-15 years
o80-85% @ 20-25 years
oHistorical data patients > 60 years of age
oFastest Segment

o Patients < 60 years of age



Revision Burden in TKR 

o14.5%   by   2030

oIn 75 years of age or more

o2.5 x in patients < 65 years of age

o5 x in pts < 55 years of age



Why are total knees failing today? Etiology of total knee revision in 
2010 and 2011

Schroer WC, Berend KR et al.
J of Arthroplasty 2013

• 6 centers, 844 failed TKA
• Aseptic loosening (31.2%)  - Ingrowth/interface failure
• Instability (18.7%)
• Infection (16.2%)
• Polyethylene wear (10.0%)
• Arthrofibrosis (6.9%) 
• Malalignment (6.6%)
• Mean time to failure was 5.9 years (range 10 days to 31 

years). 
• 35.3% of all revisions occurred less than 2 years after the 

index arthroplasty, 60.2% in the first 5 years



Fixation method 

oCement   

oCementless       

oHybrid 



Cementless Total Knee Replacement

oConcerns

o Initial Fixation

o Prolong / Persistent pain 

o Inferior Clinical outcomes

o Survivorship

o Initial experience Failure 
o Porous Materials used 

o Sintered porous beads 
o Plasma Spray 
o Mesh Coating 



Modern Cementless TKR 
• Porous Tantalum
• 3D printed porous technology 

oHigh Porosity 
o 40-70% more than conventional porous coating

oHigh friction surface

oA more near normal pattern of bone 
remodeling around and within the implant 

oPress fit implant 

oPotential for immediate weight bearing.



All in for cementless or Selective 
Indication?





Registry Data 

Australian JNR 

National Joint Registry  |  15th Annual Report  |  Knees

107www.njrcentre.org.uk

Table 3.22 shows the annual change in the usage of 
primary knee replacements. Overall, more than 80% 
of all primaries utilised an all cemented fixation method 
and since 2003, the share of all implant replacements 
of this type has increased by about 6%. The main 
decline in the type of primary knee replacements 

carried out has been in the use of all uncemented and 
hybrid total knee replacements over time (now 2.2% of 
all knee replacements). Each implant of this type now 
used has decreased proportionally to less than a third 
of those figures reported for 2003 (when they were 
9.4% of all knee replacements).

Figure 3.18 Fixation by year of procedure in primary knee replacement.
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Figure 3.18. Fixation by year of procedure in primary knee replacements

 

Cemented Uncemented Hybrid Unicondylar Patellofemoral

Figure 3.18 illustrates the temporal changes in 
fixation highlighting the dominance of cemented 
knee primaries.



Registry Data 
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Type of implant – The modern condylar tricom-
partmental knee implant (TKA) was developed in 
the seventies when hinged and unicondylar implants 
were already available. When the register started in 
1975, TKA had just been introduced in Sweden, why 
hinges and UKA’s were used for the majority of the 
SULPDU\�VXUJHULHV�DW�WKH�WLPH��¿JXUH�ULJKW���,W�ZDV�DOVR�
common to use two UKA’s in the same knee (bilateral 
UKA) when the disease affected more than one com-
partment. As the use of TKA increased, the surgeons 
quit using bilateral UKA’s as well as hinges, linked 
DQG��VWDELOL]HG�LPSODQWV�LQ�RWKHU�WKDQ�GLI¿FXOW�SULPDU\�
cases, trauma, malignancies and revisions. Today, 
uncomplicated primary cases are mainly treated with 
TKA  although  UKA are sometimes used in uni-
compartmental arthritis. The use of UKA has dimin-
ished over the years, both proportionally as well as in 
number of surgeries and since the millennium UKA 
being used on the lateral side is uncommon.

The reason for the lessened use of UKA may be 
that as compared to TKA it has higher risk of revi-
VLRQ��VHH�¿JXUHV�RQ�SDJH������+RZHYHU��LW�KDV�WR�EH�
kept in mind that in an UKA, only one compartment 
in the knee is resurfaced. Thus, besides that the un-

Use of bone-cement –�$V�WKH�¿JXUH�EHORZ�VKRZV��
bone cement has been used for the majority of arthro-
plasties since the nineties. In the most recent years we 
have again seen an increase in the use of uncemented 
implants, of which two thirds were inserted at one 
KRVSLWDO��'XULQJ�WKH�ODWHVW����\HDU�SHULRG��ZH�¿QG�QR�
VLJQL¿FDQW�GLIIHUHQFH�LQ�&55�EDVHG�RQ�LI�FHPHQW�ZDV�
XVHG�RU�QRW��+RZHYHU��IRU�WKH�SHULRG�����±�����ZLWK�
follow-up until 2016, the risk is higher for cases in 
which the tibial component was left uncemented (see 

resurfaced compartments of the knee may be affected 
by disease this implies that it can be tempting to offer 
a revision of an UKA to a TKA in patients with knee 
pain of unclear reason. An advantage of the UKA is 
that the risk of revision for infection is considerably 
lower than for TKA (RR 0.6) as well as the need for 
UHYLVLRQ�ZLWK�VWDELOL]HG�LPSODQWV��DUWKURGHVLV�RU�DPSX-
tation (see page 39).
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The relative yearly distribution of implant types used for 
primary surgery. 
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The CRR for TKA inserted 1985-1994 in which the tibial com-
SRQHQW�ZDV�¿[HG�ZLWK�RU�ZLWKRXW�FHPHQW�

¿JXUH�ULJKW���&R[�UHJUHVVLRQ��DGMXVWLQJ�IRU�DJH��JHQGHU��
year of operation and the use of a patellar button 
shows that the risk for TKA with an uncemented tibial 
component was 1.6 (1.3-1.9) times higher than for 
those cemented. This may be because the implants 
at the time were not suited for uncemented use but is 
still in agreement with registers in Finland, England, 
New-Zealand and California which also have found 
increased risk of revision for uncemented implants.
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Fixation varies depending  on Prosthesis Stability 

Cementing the tibia component gived the 
best outcome in minimally stabilized knee 

Cementing both femur and tibia gived the 
best outcome for PS and medial pivot 

knee. 



RCT study

o NO Difference 

o Cemented 227 Vs Cementless 224 



RCT Study 

o Simultaneous BIL TKR
o Mean age 54.3 
o 80 cemented CR NEXT Gen Vs 80 Cementless  CR Next GEN
o F/u Mean 16.6 Years 

o 100 survival cemented TKR
o 100 survival cementless femur 
o 98.75% survival Cementless Tibia  



How about Morbid Obese Patients?

o 149 Camented  Vs 143 Cementless 
o BMI > 40 

o Cementless TKAs have significantly lower revision 
rates compared to cemented TKA (0.7% vs 13%, p < 

0.001)



Mata-analysis 

No significance difference  
Cemented Vs  Cementless  
in survival and functional 

outcome 



RSA Study

The best tool for predicting long term 
fixation of implants 



RSA Study

o 58 cemented Vs 21 cementless RSA
o MTPM Static and inducible ( single leg stance ) 
o Strong correllation between 1 to 2 years RSA finding to > 10 years follow up findings 

o Median overall migration at long-term follow-up was the same in both 
o Inducible displacement at ten years was significantly higher for cemented components 

(p < 0.001)
o Cemented showing progressive migration over the long-term
o Cementless fixation migrates the most in the first two years, but then stabilizes 



RSA Study

o 36 cemented vs cementless 3D printed 
oMTPM at 3, 12 & 24 months 

o No difference in mean migration between the two groups (p = 0.497)
o cementless TKA show increased migration in the initial three months, 

which then stabilises 



Cost-Effectivness 

o Lawrie et al’s 2019 recent RCT 
o Cementless implants cost on average 

$366 more than cemented
o Total costs of cementation $588 to 

$1,043
o 10 min saved $36/ min 
o less hospital stay due to younger active  

patient 



Cementless TKR 
• Very young
• High Demand 
• Morbid Obese patient
• Robotic surgery might improve the 

results:
• Decreasing outlier
• Better alignment 
• Better soft tissue balance 
• Better bony cut surface

• It is a matter of time for Cementless to 
be the gold standard



• Implant design
• Good track record
• Roughened surface 
• Adequate Keel length 

• Cement type 
• Cementing technique

Cemented TKR is still the Gold Standard  



TAKE Home Message

o Cementless is best option for very 
young, high demand patient and 
morbid obese patients 

oCemented TKR remains the gold 
standard for now in all other patients 

o Pay attention to your cementing 
technique

o Longer term data is needed to show 
superiority of cementless implants  



Thank You 


