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v'6674 out-patiens

v'1098 surgical procedures
v'298 joint replacements
v'158 knee replacents

v'32 revisions
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Design rationale

Headlines

- normal knee kinematics

- total knee arthroplasty kinematic
- femoral sizing

- evidence based medicine

 clinical trials
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Normal knee kinematics

ANATOMY OF THE KNEE IN FULL FLEXION
PinskeroVa et al. JBJS br 2009

« active flexion stops at 120°
» >120° femoral condyle rolls posteriorly
* Anteriorly, the femur lifted away from the tibia

* At 140° femur moves up on the posterior horn
of the medial meniscus. > resistance to flexion

the posterior horn of the medial meniscus is
a key structure in deep flexion

5
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e ~"Normal knee kinematics
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Biomechanics
Hill et al JBJS br 2000

position of the posterior centres of the femoral condyles during squats
in neutral tibial rotation (a), internal rotation (b) and external rotation
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~Normal knee kinematics
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Ligaments
Freeman et al. JBJS Br 2003

PCL is not loaded in the
unloaded cadaver knee
and that it is also
unloaded in the living
knee during flexion.
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G - Normal knee kinematics
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ETHNIC
Nakagawa et al. JBJS br 2000

In the Japanese knee, medial movement
may start at 90° but amounts to only 2.0 mm
by 133° and a further 4.5 mm from 133° to 162°
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Total knee arthroplasty

kmematlcs_

Fluoroscopy
Banks et al. JBJS am 2003
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2322t ~~  Total knee arthroplasty
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In Vivo Kinematics of Unicondylar Knee Arthroplasties

S. Banks, B.J. Fregly, F. Boniforti, S. Romagnoli, C. Reinschmidt

Biomotion Foundation, West Palm Beach, FL
University of Florida, Gainesville, FL
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~Total knee arthroplasty
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Fluoroscopy
Banks et al. JBJS am 2003

* no correlation between rotation and maximum flexion CR, PS, MB

180
L R

140 o
-
5 x 7 o
=
d 100 =
i &
! -

Imemal Exemal
0o 4
25 15

Tibks External Rotsdon (deg)

11

sabato 29 settembre 12



‘f-‘ 1¢‘> " e e
qud;'m

e
A

12

Surgical balancing of the ligaments and soft tissues can
have a major effect on weight-bearing knee kinematics,
particularly when unconstrained prosthetic designs are
employed.

When using unconstrained tibiofemoral articulations, the
surgeon has the opportunity to restore nearly physiologic
knee motion.

However, many kinematic studies of unconstrained
devices have demonstrated abnormal knee motions,
with the femur sliding forward instead of moving
backward with flexion
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Fluoroscopic analysis of the kinematics of deep flexion in total
knee arthroplasty

J Bellemans, S Banks et al

JBJS br, 84 - 2002

To identify the factors limiting the range of active flexion
after TKA
30 pts TKA: 90-100 KKS

27 forward slide of the femur
Fluoroscopic measurements < goniometer
21 femur posterior impingement on tibial insert

13
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Fluoroscopy
Banks et al. JBJS am 2003

Fg 5-A Bottom hg 5-F Bottom

14

sabato 29 settembre 12



~Total knee arthroplasty

Fluoroscopy
Banks et al. JBJS am 2003

Thinner Condyle: Thicker Condyle:
Earlier Impingement Later Impingement

15
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Femoral sizing
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Femoral offset
Pandit et al. JBJS br 2005

. @ more normal pattern of movement can
provide the best outcome.

manufacturers have sought to

reproduce the form and function of
various anatomical structures in the knee.

16

sabato 29 settembre 12



Femoral sizing
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Murray et al JBJS br 2005

all the TKR groups (PS/CR/MB) exhibited
very different kinematics
from that of the normal knee.
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Patellar tendon angle

..abnormalities in tibiofemoral kinematics
may cause large changes in Q angle.

With a femur lying posteriorly on the tibia,
the patellar tendon angle will decrease.

Conversely, with a femur positioned anteriorly the angle
will increase.
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Evidence Based Medicine
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What type of research will best improve clinical practice?

« A Carr JBJS br 2005
Level of evidence
I° livello: studio prospettico ad alta randomizzazione test/controllo.

II° livello: comparativo prospettico a minor qualita di randomizzazione
test/controllo.

llI° livello: comparativo retrospettivo test/controllo.
IV® livello: descrizione di casi clinici.

V° livello: opinione di un esperto.

21
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S Evidence Based Medicine
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Survival curve at
follow-up
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@ The Swedish Knee Arthroplasty Register
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repocty.

Tha mals results are
*  NexGen Is the best performisg knoe on the register (£ has the lowest Relatrve Ruk Ratie
the measure of nak of revision, 0.40, 99% cosfidence mtorval of 0.50-0.54)
*  NexGen has o stathtically significant lower revision rate thas
o AGC, PPC, PPC Sigma, Derscen, Kinemay, Scan, AMK, Axiom.
o Awer of AGC, PFC, PFC Sigma, Durscon, or Kinemas oo expet & revision rate
ranging from over double, rising 1o s much four Senes the Revaion rane of NevGen.
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®  The PIC and AMK both had survivourhip significantly wome thas the reference standard
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National Joint Registry for England and Wales
4th Annual Report

The Naional Jolnt Reghitry (NJR) for England sad Wale
4" Asasal Repert Septomber 2007

The UK NIR s e mont cxhauative snd compicte sede | peoviding fhe most reliabic and selevant data
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Preoperative knee ROM is the most
important factor that influence
postoperative knee motion

Ritter et al. JBJS am 2003

Shurman, CORR 1998
Bourne, J Orth Sci 2001
Miner, J Arthr 2003
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GOS meeting

Vri et That ey Y s RN dd : Keeble College
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PROSPECTIVE STUDY COMPARING TKR
HIGH FLEX AND STANDARD
FEMORAL COMPONENT
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- Component alignment
+ Patellar track
- ROM before and 4 wks after surgery
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FLEX

Age yrs
BMI Kg/m2
Time for surgery mn
Patellar track
Alignment

sigma ang°®

beta ang®
HSS

before

4 wks after

STANDARD

69,8 68,3
29,2 29,3
70 78
no Lat Rel no Lat Rel
88,1 89,2
86,3 87,3
30,5 28,9
91,3 80,8

HIGH
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KNEE BENDING GAINED

STANDARD
21.3 (10°-40°)

H FLEX
30.3° (20°-40°)

P= 0,008
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Range of Motion of Standard and

High-Flexion Posterior Cruciate-Retaining
Total Knee Prostheses*

A Prospective Randomized Study

By Young-Hoo Kim, MD, Yoowang Choi, MD, and Jun-Shik Kim, MD

Investigation performed at The Joint Replacement Center of Korea at Ewha Womans University MokDong Hospital, Seoul, South Korea

Background: The main goals of total knee arthroplasty are pain relief and improvement in function and the range of
motion. The purpose of this study was to compare the ranges of motion of the knees of patients treated with a standard
posterior cruciate-retaining wotal knee prosthesis in one knee and a high-flexion posterior cruciate-retaining total knee

prosthesis in the other.

Methods: Fifty-four patients (mean age, 63.7 years) received a standard posterior cruciate-retaining total knee pros-
thesis in one knee and a high-flexion postenor cruciate-retaining o1l knee prosthesis in the contralateral knee. Five
patients were men, and forty-nine were women. At a mean of three years postoperatively, the patients were assessed
clinically and radiographically with the knee-rating systems of the Knee Society and the Hospital for Special Surgery and
with the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score.
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Preoperative 3 Mantns 1 Year 3 Years
Non-Weght- Wegn- Non-Weight- Wegmn- Nen-Weight- Weght Nen-Weight- Weight-
Bearng Searirg Bearng Searirg Bearing Searnrg Bearing Seanrg

NexGen CR
Mean and 128 = 139 125+ 128 123 = 10.2 102 +13.2 125+ 11.9 108 141 131+ 138 115 =142

stand oev

Range 70150 70-140 80135 €0-113 90145 75140 S0-150 75145
NexGer
CR-Flex

Mean and 128 = 11.2 126 =105 125 = 104 104 =129 129 + 12.9 114 149 133+ 204 118 = 139

stand oev

Range 90145 80-140 75129 55-115 90145 75240 90-150 75245
2 value 0.82%8 0.823 0.266 0.265 0.506 0.253 0172 0..68
Effect size 0.20 0.15 0.34 0.35 0.14 0.21

I ‘@ 2
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High flexion design
Better ROM

but

> Wear and Stability

Ritter, J Arth 2006
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~summary

High flex femoral component

* normal knee kinematics: recent
knowledge

* total knee arthroplasty: peculiar
kinematic

- femoral sizing: medio-lateral or femoral
off-set

» evidence based medicine: how is the
patients!

* flexion — extention balance
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summary

High flex femoral component

* normal knee kinematics: recent
knowledge

* total knee arthroplasty: peculiar
kinematic

- femoral sizing: medio-lateral or femoral
off-set

» evidence based medicine: how is the
patients!

* flexion — extention balance
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summary

* normal knee kinematics: recent
knowledge

* total knee arthroplasty: peculiar
kinematic

- femoral sizing: medio-lateral or femoral
off-set

» evidence based medicine: how is the
patients!

* flexion — extention balance
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* normal knee kinematics: recent
knowledge

* total knee arthroplasty: peculiar
kinematic

- femoral sizing: medio-lateral or femoral
off-set

» evidence based medicine: how is the
patients!

* flexion — extention balance
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summary

* normal knee kinematics: recent
knowledge

* total knee arthroplasty: peculiar
kinematic

- femoral sizing: medio-lateral or femoral
off-set

» evidence based medicine: how is the
patients!

* flexion — extention balance
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