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In this Paradigm Change from Systematic to Personalized Surgery
 
2 questions remain:

•What is normal lower limb anatomy?

•What anatomical parameters are compatible with 
the current implant material and fixation methods?

Why proposing a “Restricted” KA ?
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Pre Op Anatomy
4800 Knees

Mean HKA  0.1°    

>5°= 19%

         >10°= 3%
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What is a normal anatomy?
Compatible with an implant? 

KA
What should be the Limits?
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Coronal Alignment and TKA Survivorship
Mechanical Alignment

No Corelation
HKA +/- 3°

rKA principle #1  
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Tibia  2.9°     

mean
Femur   2.7°  
     mean

Joint Orientation

MPTA  >5°19% LDFA  >5°  17% 
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Tibia  2.9°     

mean
Femur   2.7°  
     mean

Joint Orientation

MPTA  >5°19% LDFA  >5°  17% 

rKA principle #2
limits +/- 5° 

+2°versus the mean 
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rKA limits includes a majority of anatomies 

J Arthroplasty 2017

HKA +/- 3°
LDFA and MPTA max 5°

51% of the knees  
      No modifications  
      True KA

80% mean corrections 
            Tibia:      0.5°    
             Femur:   0.3°

20% more important 
adjustments are 
required    
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— High individual variability
— Women are more lax 
— MCL tighter than LCL
— Both collateral ligaments are tighter 
    in extension than in flexion
Coll. ligaments are not isometric

Collateral Ligaments’  Tensions/Laxities
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Correlation Between Kinematics, Clinical Results and Ligament Laxity

rKA principle #3: aim to restore native ligament laxities
No gap balancing related technique
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rKA Principles

1. HKA limits = +/- 3°
2. Joint obliquity limits to 5°
3. Restore native ligament laxities

When anatomy adjustments are required, 
where should it be performed ?  

Tibia or Femur or Both ?
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4th rKA Principle: Favors Femoral Anatomy Preservation 

Femur is the leader of the joint kinematics
When anatomy modifications are needed, femoral flexion axis / cylindrical axis 
should be maintained
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rKA Principles

1. HKA limits = +/- 3°
2. Joint obliquity limits to 5° 
3. Restore native ligament laxities
4. Adjust the contributing bone but favor femoral anatomy 

preservation

Where should be the pivot point 
for the resection modification?
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If modification are required, where should be the 
pivot point determining the resection 

modification?

Worn Side Intact side

Central

My preference is to resurface the intact compartment and adjust the diseased one
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If modification are required, where should be the pivot point 
determining the resection modification?

My preference is to resurface the intact compartment and adjust the diseased one

Severe Varus knee

10 mm
10 mm

Prosthesis = 20mm
Resection  = 20mm

9 mm
7 mm

Prosthesis = 20mm
Resection  = 16mm

>2 mm gap difference
Minimal release: deep MCL
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rKA Principles

1. HKA limits = +/- 3°
2. Joint obliquity limits to 5° 
3. Restore native ligament laxities
4. Adjust the contributing bone but favour femoral anatomy 

preservation
5. Resurface the intact compartment 

Varus = lateral pivot point
Valgus = medial pivot point
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Restricted KA 
Vendittoli 2011
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Men 57 y

Right Lower limb

mHKA      3 varus 

Femur  2  valgus
Tibia     3  varus
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Men 57 y

Right Lower limb

mHKA      3 varus 

Femur     2  valgus

Tibia        3  varus
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Men 57 y

Right Lower limb

mHKA      3 varus 

mLDFA    2  valgus

MPTA      3  varus

 

True KA 
50% 
of the cases
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Women 82 y

Right Lower limb

mHKA      17 valgus 

Femur     9  valgus = 5

Tibia        2  varus
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Women 82 y

Right Lower limb

mHKA      17 valgus 

Femur     9  valgus = 5

Tibia 2  varus

 
20

23
 ©

 P
ra

cti
ca

l C
ou

rse
 O

rth
op

ed
ics

. A
ll r

igh
ts 

re
se

rve
d -

 R
ep

ro
du

cti
on

 in
 w

ho
le 

or
 in

 pa
rt 

is 
pr

oh
ibi

ted

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.



Women 82 y

Right Lower limb

mHKA      17 valgus 

mLDFA     9  valgus = 5

mMPTA 3  varus

 

HKA 3 valgus



Men 73 y

Left Lower limb

mHKA 25  varus 

Femur   1  valgus

Tibia    10  = 5 varus

 



Men 73 y

Left Lower limb

mHKA 25  varus 

Femur          1 valgus

Tibia.    10 = 5 varus

 

_______
4 varus



Men 73 y

Left Lower limb

mHKA 25  varus 

Femur           1 = 2 valgus

Tibia       10 = 5 varus

 
_______
3 varus



rKA for UKA Revision

10 rKA UKA revisons
11 MA UKA revisions

Less augment    (1/10)
Less stem           (1/10)
Thinner poly

Better WOMAC 91 vs 78 (p=0.049)
No revision at last FU

2016



Women 60 y, 2y post op

Right Lower limb    PRE OP     post UKA
mHKA             0.5 varus     11  valgus
Femur           0          3  valgus 
Tibia   0.5 varus                6  valgus

Overstuffed medial compartment and lateral OA 2y post-op
 



           Native    Post revision 
mHKA         0.5 varus    0 
Femur           0       0.5 valgus
Tibia           0.5 varus    0.5 varus



Men 64 y with previous R tibial fx and UKA 2y ago
 Right tibial implant loosening



Bilateral knee replacement: left primary TKA first then right UKA revision
Computer navigation 





Male 61 y, 2y post right TKA
Instability, pain, MCL laxity        

mDFA

mPTA

Case example

Vs contralateral
Femur in varus +7 degrees
Tibia -2 degrees varus
Tibial slope +4.5 degrees Femoral joint line looks elevated





We Need to Define the Limits of Personalized Arthroplasty 



Not physiologic anymore 

Extra articular deformities



Collateral Ligament Inssuficiancy           Severe Contracture

Hemophilic arthropathy



Why not Reproducing All Anatomies ?
Evolution is not as predicted…

Same bony anatomy but different envelope



How to Perform rKA TKA?

Navigation        « Robotic assistance »       Personalised Instruments (PSI) 



Restricted Kinematic Alignment
2011-2015 = cemented
2015-2023 = uncemented
Stopped patella resurfacing 2016
0 revision for loosening



rKA and the Quest for the Forgotten Joint

100 KA TKA, 40 months
Mean Forgotten Joint Score  = 77

American population   =  67
UKA        =  67-74
TKA (MA)                    =  55-65



rKA is a great alternative to MA to better to reproduce 
patients’ anatomy, function and ligament balance while 
keeping the lower limb alignment in a safe range

Since 2011, no revision for loosening

Downside: you need a precision tool 

Pay attention to definitions and surgical technique 
descriptions, not all restricted KA are the same…

Yes, The Ideal Compromise

personalizedarthroplasty.org



PERSONALIZED 
ARTHROPLASTY 
SOCIETY

Join us for the 2023 PAS Scientific 
Session & Annual Meeting for 
Personalized Hip and Knee 
Replacement

December 1-2, 2023
Bordeaux, France

personalizedarthroplasty.org/events


