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What have we done so far?

® Systematic approaches

> Poor functional outcomes !
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swelling or tightness 33%
knee ‘normal feeling’ 66 %
difficulty with stairs 54%
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1. No respect of
= FT joint
= PF joint

2. No respect of
= FT joint
= PF joint

= Soft tissue balance
= Aligning F component with TEA
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Avallable online at Elsevier Masson France

ScienceDirect

Solution ? L e

Review article

Alignment options for total knee arthroplasty: A systematic review

C. Riviére®*, F.Iranpour?, E. Auvinet?, S. Howell®, P.-A. Vendittoli<, ]. Cobb?, S. Parratte

® New implants alignment

Patient-specific Hybrid Systematic

Alignment techniques Alignmen| technigues + lignment techniques

KA rkA aMA AA

Constitutional alignment




Systematic Patient Specific
Alignment techniques Alignment techniques

MA technique KA technique
‘“systematic approach” “patient specific approach”

F distal cut

F posterior cut
T frontal cut

T slope

T rotation

New

surgical technique
(2007)
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AA MA

Keeps

everyone
unique
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Cylindrical Axis (trans-condylar)

sur g'lcal teChnique
(2007)
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KA
-True Knee Resurfacing

-No Ligaments release

Distal -
Resection | 7"
el :
ke T aroas LS

New

surgical technique
(2007)
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Patient Specific

Systematic
Alignment techniques

Alignment techniques

i 1. No respect of
= FTjoint

» PFjoint

2. No respect of

= FTjoint

= PFjoint

Soft tissue balance
= Aligning F component with TEA
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Patient Specific

Alignment techniques

1.

Respect of the constitutional knee anatomy:

» FTjoint —

hnique. : .
= PEjeint KA tef n1(\1/[ore phy51ologlca1
More reproduc1b1e

2. Respect physiologocal knee laxity

3. Technically simple:
= No soft tissue release
» Ease for aligning F component with
cylindrical axis
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» Evidence:

Functional performance:

= 6 RCTs & 4 meta-analyses

G.

. Kwasman

Anterior Knee Pain:
KA > MA

= KNEE
A randomised controlled trial of
kinematically and mechanically aligned total

knee replacements
TWO-YEAR CLINICAL RESULTS

We have previously reported the short-term radiological results of a randomised controlled
trial comparing kinematically aligned total knee replacement (TKR) and mechanically
aligned TKR, along with early pain and function scores. In this study we report the two-year
clinical results from this trial. A total of 88 patients (88 knees) were randomly allocated to
undergo either kinematically aligned TKR using patient-specific guides, or mechanically
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» Evidence:

- Functional performance:

= 6 RCTs & 4 meta-analyses
- Anterior Knee Pain:

- Patients’ Satisfaction: KA > MA

D. Nam,
R. M. Nunley,
R. L. Barrack

From Washingion

™ MANAGEMENT FACTORIALS IN TOTAL KNEE ARTHROPLASTY
Patient dissatisfaction following total knee
replacement

A GROWING CONCERN?

A national, multi-centre study was designed in which a questionnaire quantifying the
degree of patient satisfaction and residual symptoms in patients following total knee
replacement (TKR) was administered by an independent, blinded third party survey centre.
A total of 90% of patients reported satisfaction with the overall functioning of their knee,
but 66% felt their knee to be ‘normal;, with the reported incidence of residual symptoms and
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» Evidence:

Functional performance:
= 6 RCTs & 4 meta-analyses
Anterior Knee Pain:

Patients’ Satisfaction:

Complication/Survivorship:

The Journal of Arthroplasty
Volume 32, Issue 6, June 2017, Pages 2028-2032.e1

Review

Early Outcomes of Kinematic Alignment in Primary Total
Knee Arthroplasty: A Meta-Analysis of the Literature

0.1 1 10 1000
kinematic alignment mechanical alignment

P. Maxwell Courtney MD 2, Gwo-Chin Lee MD 2 &



» Evidence:

Functional performance:

= 6 RCTs & 4 meta-analyses
Anterior Knee Pain:
Patients’ Satisfaction:
Complication/Survivorship

Implant migration (RSA) KA —

E. K. Laende,
C. G. Richardson,
M. J. Dunbar

® KNEE
> A randomized controlled trial of tibial
> component migration with kinematic

alignment using patient-specific
instrumentation versus mechanical
alignment using computer-assisted surgery
in total knee arthroplasty
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+ KA+PSI -e- MA+CAS
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» Evidence:

- Functional performance:
= 6 RCTs & 4 meta-analyses
- Anterior Knee Pain:
- Patients’ Satisfaction:
-  Complication/Survivorship

- Implant migration (RS%A Z M—A

- Biomechanics
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Reduced varus trust/lift-off

> Evidence:

Functional performance:
= 6 RCTs & 4 meta-analyses
- Anterior Knee Pain:
- Patients’ Satisfaction:
- Complication/Survivorship

_ Irpplant migration (RS%A Z MA

nereased |
load & wear

-  Biomechanics
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Reduced varus trust/lift-off

> EVldence Reduced lever arm

Functional performance:

= 6 RCTs & 4 meta-analyses
Anterior Knee Pain: GRF
Patients’ Satisfaction: I
Complication/Survivorshi
Implant migration (RSA)

Biomechanics
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KA TKA:

Reduced edge loading
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! Reduced dynamic adduction moment
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»Don’t be scared of restoring constitutional limb alignment

Negligible influence on

TKA LIFESPAN (obesity does not
hinder good long-term TKA fixation)




»Don’t be scared of restoring constitutional limb alignment

Standing alignment has negligible influence
on TKA failure/tibia component migration

%

Effect of Postoperative Mechanical Axis Alignment on o K
Survival and Functional Outcomes of Modern Total = J9¥: " Arandomized controlled trial of tibial
Knee Arthroplasties with Cement L [ & coeponent migration with kinematic
5y 1048 alignment using patient-specific
instrumentation versus mechanical
Matthew P. Abdel, MD, Matthien Olfivier, MDD, Schastien Parratte, MD, PhD, Robert T. Trousdale, MD, Daniel |. Berry, MD, and . . .
Mark W, Pagnano, MD : alignment using computer-assisted surgery
in total knee arthroplasty

A Concise Follow-up at 20 Years*

Does varus alignment adversely affect implant survival
and function six vears after kinematically aligned total
knee arthroplasty?

Stephen M., Howell"** - Stelios Papadopoulm"’"" « Kyle Kuznik "** .
Lillian R. Ghalv'*™ . Maury L. Hull '
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1. Adjusted KA TKA

Prof. Vendittoli

2. Osteotomy + KA TKA




TAKE HOME MESSAGE

® KA TKA is:

PHYSIOLOGICAL

SIMPLE (= reproducible technique)

VERY GOOD OUTCOMES.. so far!

Probably BIOMECHANICALLY FRIENDLY

Probably for EVERYONE (= rKA TKA when severe deformity)

Jh B S D
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Editorial

Mechanical alignment: The end of an eral

Half 2 cortury agn. Michael Freemnan introdoced the moncept of
rigat-angled femoral and tibial bone cuts in total knee arthroplasty
({TKA)- mechanical alignment (MA) |1]. A little later, bdln lnsalL

3

but not amund the trans-epicondylar aris. as was always believad.

Aligning the femord component on the trans-epicondylar axis, as

recommeaded by the MA lthqne istherefore likely to be kine-
nat

Faised Me imporance of balancing the resultin
and flexion-extersion joint gaps [2|. MA t=chnigue., :ubxqumdy.
became the gold standard in total knee

tachniqae can be defised 25 “systematic”. in that all wanu are

ina fashion, without theindi-
vidual native knee anatomy and physis )l soft tissve Laxities
(Fig. 1. This non-physiological nmpunlznn was thought to

romechanically-mendly, amirg © reduce e knee dducuon
mcment and thus the risk of unbalanced prosthetic joint load
(Fig 1). This rationale made sense &t a time whes polyethylene
quality, cementation technique and instrumentation were rudi-
mentary. Over lht decades that followed, multple nmyhnl designs.
were d, the pre-
cison of nmpumamn arcnmponems enhanced through advanced
instrumentation and technological assistance (e.g. compatational,
robotics), and the implant fixation cptimised. MA sungcal tech-
nique was refined to reduce residmal knee instability inked to
modification of joint gaps: using soft tissue relezse algorithmswith
measured resection technique or the gap-balascing rechn-quz [3[
Robust cknical data emerged coafrming the excelient

e p
n.mdmg frontd limb dl;nrnnﬁ (HKA angle) is of poor pr:dk.k.v:
value in aszessing the risk of prosthetic failure | 14] ard predicting
the imee compartment load [15). Research from the Mayo Clinic
has shown that slight varus or valgus limb deformity after MA-
TKA did not xmpaunhe 20—yur follow-up dinical cutcomes [;Iil

Potential explanations the HKA angle varies when
ing and thus sxmmbesmmaeymm( value |15,17]; secondly,
the X-rays knee and limb

slignments (shart knee and leng-lag, mp.mv-!y) are 2 poor esti-
mateofthe trus imb alignment

images [ 15] even if digitized X-rays improve accuracy | 1 9] The cne
size its all MA bore cuts therefore not be the only way to
achieve good keng-term dlinical outcomes | 14].

Itis clear we need to move beyond the simplistic cncept that
ood long-term implant fixation can only be achieved by implant-
ing TXA eompenents within a pre-defined positon. measared on
antero-posterior radiographs of the lower imb The sysematic
wpmxh prom(«_' by lnec mhmplasty pnneas was smmd for
1 penod,

terminplantsurvivorship, with accept
[4,5). However, recent studics foand that MA-TKA produces disap-
pointing clinical msults, particularly when compared to thom of
total hip replacement [5.6L Rates of d-s:nsﬁchon znd r!sduzl
(eg. pain, MA-

been repnned tobe 15X and 50%, [/'
In addiuon, paneats’ perceptson of thewr prosthetc knees 1s rrely
“natural” and forgottea joint scores are disappeintis
ingly, neither the use of ter tozid pi
ived 5

7 v 151

the
techniqee, in that it produces a non-physological grosthetic knee
through alteration of the native anaiomy. physiological kigament
balance and kinematics [8-11] (fig. 1),
Recent research has foand the rationale supporting the MA

surgical tzdmlque inwhich mg:uns ook to :nux:
the iadividual knee anatomy, kinematics, and soft-tissuc balasce
may impmve dinical reaults while masching the MA implant car-
vivorship.

Thirteen years ago, Stephen Howell developed an alternative
techeique for positioning TKA components, namely the kinematic
alignment (KA] techmigue [5.10]. The KA techinague 2mms 1o genes-
ate amore physiological, prosthetic knee, by aiming to restore the
individual native knea anatomy 3ad physiological soft-tissue bal-
ance (Fig 1} KA aligns the femoral comporent an the cyindrical
axis, anatamical rather than mechanical bose cuts are performed
[true knee resurfacing). and no softtisswe release is required.
This perscnalised TKA :mplantaton is intended 1 solve the atore-
m:num-:d issvey nﬂnmg MA-TEA (Fig. 13 KA is a new surgical

techniqee to be questonable. resulting in a <hift in bel-m ‘within
the uﬂhonaedu: community [12]. We now have a better under-

d of 3 series of well defined =eps, which carry
)-nle conwmnn to the original MA technique. Several studes
have denbnsmted the accuracy of the KA lechmqur fof cofrect

standing of the following the
wark from mamn)] WAich Sehobd he troe e Homesatic
axes that dscrate the motsen of the ubia and patella aound the
femur. They showed that the tibia rotates arcund the cylindrical
(or condylar) axic betweon 10 and 120 degrees of knee floxion,

Pty s orgl 10,1016 JOBT20107.005
.

1201 aswell restor-

xng the mative knee's amlomy {2021] and pn/s-olngu:d laxity
22,231, Early- 10 mul-temm safety (Iow complicavon rate) and effi-

:xy(higa furction and satsfaction) have also been

[24] Today, 4 trials [25-2%] and
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