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Alguns marcos historicos

1860 Ferguson
1890 Th. Gluck

1940 Campbell

19517 Walldius
1958 Maclntosh

Gunston

Freeman e
Swanson

GUEPAR

Insall
Walker

Artroplastia de ressecgao

Artroplastia de marfim

Artroplastia femoral de imnterposigao (vital\io)

Artroplastia de charneira em material acril\ico

Prato tibial acrilico de imterposigao femoro-tioial

Modelo nao articulado femoro-tibial com

preservagao capsulo-ligamentar

Artroplastia total de deslizamento com
preservacgao capsulo-ligamentar

Artroplastia total de charneira (metal - metal)

Artroplastia “Total Condylar™
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1878 — Anestesia endotraqueal

e 1878 — Koch relacionana as feridas cutaneas com a
presenca de bactérias

« 1881 - Chamberland desenvolve um autoclave
e 1882 - Koch descobre o Mycobacterium tuberculosis
1883 — Neuber (Kiel) recomenda o uso de gorro e mascara

e 1889 — Halstead introduz o uso de luvas de borracha na
manipulacao cirurgica

1890 - Themistocles Gluck (1853-1942), discipulo de
Langenbeck, implanta uma artroplastia total do joelho,
em marfim, para tratamento de um caso com tuberculose

e 1892 — Neuber desenvolve o conceito de sala de
operac¢oes fechada

1894 - Publicacao do artigo “Arthroplasty -
Transplantation — Implantation of Foreign Bodies “ da
autoria de Themistocles Gluck

* 1944 - Introducao da estretomicina
e 1952 - Introducao da isoniazida
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1958 - Shier prosthesis

1966 - Macintosh HALF TIBIAL PLATES

» 1972 - Smith-Petersen FEMORAL
~ INTERPOSITION

n

E UNIVERSITARIO
DE COIMBRA
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* Correcao da deformidade/desgaste
Técnica de Macintosh do prato tibial com imobilizacao
gessada.

* Remocao 6ssea minima tibial,
preservando os ligamentos

* Os pratos tibiais metalicos eram,
entao, introduzidos sem nenhuma
fixacao 0ssea e mantidos na posicao
adequada somente pela tensao de
compressao dos ligamentos
colaterais

— (precursor do balango ligamentar).

1966 - Macintosh HALF TIBIAL PLATES

TRO HOSPITALAR
E UNIVERSITARIO
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* Fixacao com pequena
quilha na tibia

McKeever
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E UNIVERSITARIO
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McKeever DC. Tibial plateau prosthesis. Clin Orthop Relat Res. 1960; (18):86-95.
p p P (18) (C CHUC
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* Utilizacao de vitalio
Smith-Peterson - 1940 e Recobrimento femoral

:;." *1972 - Smith-Petersen FEMORAL INTERPOSITION
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Artroplastias de charneira

Walldius introduz a primeira protese
de charneira (1951) em acrilico

Shier introduz o mesmo conceito

mas com protese em cromio cobalto
(1958)

Grupo GUEPAR introduz prétese de
charneira metal-metal (1970) que
obtém grande divulgacao na Europa
e em Portugal (N. Canha)
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Evolucao
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* O pai das artroplastias
totais é Sir John Charnley

* Artroplastia total da anca
de baixa friccao com cabeca
femoral de 22 mm e cupula
acetabular de Teflon
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Protese Freeman-Swanson

Tibial High-Density Polythene Wear in
Conforming Tibio-Femoral Prostheses

Plante-Bordeneuve, P. Freeman M.A.R.

J.Bone & Joint Surg. 75-B; 630-636. 1993.

Articular surface wear rate:
0.02 mm/year
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Hospital for Special Surgery
inicio da decada de 70 do século XX

* Insall, Ranawat, Walker
* Duocondylar - 1971

RRRRRRRRRR
E UNIVERSITARIO
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Protese Duocondylar (1971)

* Nao substituicao da
patela

 “Fusao” de duas PUC
— (Goodfellow-Oxford Knee)
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Total Condylar Prosthesis
1974

* Colocacao de troclea
femoral (flange).

e Substituicao da patela

 Tibia monobloco em
polietileno

Insall, Ranawat, Walker CHUC
A : CENTRO HOSPITALAR
(CC PR
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Hospital for Special Surgery
(evolucao de conceitos)

Total Condylar
1974 TCP

Total Condylar lli

Total Condylar li
1976 TCP I

1976 TCP Il

TCP I
1980 Custom TCP I

Constrained condylar Knee

Posterior Stabilized

1978 all poly tibia IB-

Posterior Stabilized
1980 Metal backed tibia IB-I

1988 CCK

Posterior Stabilized Modular

1988 IB-I
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xperiéncia no Servico de Ortopedia

CHUC
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Insall-Burnstein
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PFC Sygma

CHUC
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High-Flexion
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Sygma RP
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CAQOS

Lateral View Latersl View

Femoral Implant Planning \
Fexion 04"
Resection Level  9.8mm
Anterior Shift 0.0mm

Insert Thickness 15MM

Joint line in Ext  0.6mm (Dist)
Joint line in Flex  2.2mm (Post)
Extension Gap  27.5mm
Flexion Gap 25.0mm

/19/2004 - 157 AM

Unidade do Jaciha
Cainbra Kiem Group

CENTRO HOSPITALAR
E UNIVERSITARIO
DE COIMBRA




FACULDADE DE MEDICINA
UNIVERSIDADE DE COIMBRA

Século XX

— Anos 70: Experimentacao e evolucao
— Anos 80: Desenvolvimento

— Anos 90: Reflexao e reavaliacao

Século XXI

— Novos conceitos?

. Cirurgia minimamente invasiva

. Cirurgia assistida por computador

- Protese por medida

CHUCG
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Servico de Ortopedia

* 1989 - 2015

— Cerca de 4577 doentes com artroplastias
joelho
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Que licoes aprendemos?
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Planeamento pré-operatorio

Utilizar sistematicamente

CHUCG
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Instrumentacao

Intramedular ?
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12 tempo

Preparacao tibial
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Osteotomias femor

“Anterior down’

(o/

SIGMA’

HAEN PR MANCE

INSTRUMENTS

Sgra* HP Baca Fomur and Tibla Case Barom Ty
Sgma* HP Fled Refarence Famur Prep Ty

Eigma® HP Base Femur ond Titda Casa Top Ty

CENTRO HOSPITALAR
E UNIVERSITARIO
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Protese patelar

Simounao ?

Unidade do Jaciha
Cainbra Kiem Group
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Patela ?

Figure KT20 Cumulative Percent Revision of Primary Total Knee Replacement by Stability and Patella Usage (Primary
Diagnosis OA)

20% HR. - adjusted for age and gender
= Minimally 5tabilised Patella Used

— Minimally Stabilised No Patella Minimally Stabilised Mo Patella vs

15% Posterior Stabilised Patella Used Minimally Stabilised Patella Used
6% = Pasterior Stabilised Mo Patella Entire Period: HR=1.30 (1.25, 1.35),p<0.001
Minimally Stabilised Patella Used vs
_E 149% Posterior Stabilised Patella Used
'é 0 - 1Mth: HR=0.60 (0.30, 0.73), p=0.001
E 12% 1Mth - 1¥r. HR=0.81 (0.74, 0.89),p<0.001
g I¥r - 2¥r HR=1.01 (0.91, 1.11),p=0.916
% 10% 2¥r+: HR=0.84 (0.78, 0.90),p<0.001
% 89, Minimally Stabilised Mo Patella vs
E Posterior Stabilised Mo Patella
o 6% 0 - 6Mth: HR=0.57 (0.52, 0.63),p<0.001
&Mth - 9Mth: HR=0.77 (0.67, 0.88),p<0.001
4% Smdth - 1¥r HR=0.68 (0.60, 0.78),p=0.001
29, I¥r - 1.3 HR=079 (0.72, 0.87), p<0.001
1.5¥r+: HR=0.71 {0.67, 0.76),p<0.001
0% Posterior Stabilised No Patella vs

0 1 2 - 4 5 b T 8 E 10 11 12 13 14 Posterior Stabilised Patella Used

Years Since Primary Procedure Entire Period: HR=1.59 (L.50, 1.68),p<0.001

Registo Australiano de Artroplastias — Relatorio 2015
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Novos conceitos!
 Desenho da protese!

— Conceitos estabilizados e com resultados
fiaveis
— Que alteracoes
* Modelos nao cimentados ?
— Biomateriais (alergias)
— Desenho da protese ?
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ara onde teremos de caminhar !
Melhoria do desenho troclear

CHUCG
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Para onde teremos de caminhar !

 Melhor distribuicao da carga no prato
tibial

While walking The knee
down stairs becomes
high anterior unstable and
forces are slides forward
placed on the

knee

RRRRRRRRRR
E UNIVERSITARIO
DEC R
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Modelos nao cimentados

 Malha de revestimento permite uma excelente
integracao 0ssea
* Vantagens

— Melhor integracao e estabilidade

* Desvantagens
— Maior rigor na técnica de implantacao

— Situacoes de revisao

CENTRO HOSPITALAR
E UNIVERSITARIO
DE COIMBRA
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Intra-op / 1-yr FU for patellar-related
complication. Rigid fixation and tissue ingrowth
were observed.

Imagem cedida por Antonio Louro - Depuy-Synthes
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Example of Bone Ingrowth
5 Months, mal-position

Unidade do Jaciha
Cainbra Kiem Group
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Novos conceltos

* Alergia a metais

| Y 4

Unidade do Jaciha
Cainbra Kiem Group

CHUC
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Novos conceltos

* Biomateriais mais compativeis
— Ceramica
— Zirconio Oxidado
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Resisténcia materiais

e Polietileno

— “cross-link” de 42 geracao?
e Com vitamina E ?
— Parece ter menos taxa de faléncia!

Figure KT28 Cumulative Percent Revision of Primary Total Knee Replacement by Polyethylene Type (Primary Diagnosis
0OA)

0%, HR - adjusted for age and gender

== Non Cross-Linked nked inked
— Cross-Linked Mon Cross-Linked vs Cross-Linke
18% 0 - 6Mth: HR=1.11 (1.00, 1.23),p=0.047

aMth - 9Mth: HR=1.55(1.31, 1.83),p<0.001

16%
9Mth - 1¥r HR=1.32 (113, 1.54),p<0.001
& 14% 1¥r - 1.5Yr HR=1.70 (1.50, 1.91),p<0.001
= 1.5Yr - 2¥r. HR=1.59 (1.38, 1.83),p<0.001
E 12% 2¥r - 2.5Yr HR=1.38 (118, 1.61),p<0.001
o 2.5¥r+: HR=1.85 (1.67, 2.04),p<0.001
z 10%
o
Q
=
= B%
S
£
S 6%
4% —
2%
|
0%
T o 1 2 3 4 s & 7 8 9 10 11 12 13 14

Years Since Primarv Procedure

Registo Australiano de Artroplastias — Relatorio 2015
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Polietileno

Figure KT29 Cumulative Incidence Revision Diagnosis of Primary Total Knee Replacement by Polyethylene Type

(Primary Diagnosis OA)
Mon Cross-Linked Cross-Linked
5.0% _ , 3.0% , ,
== Loasening/Lysis == Loosening/Lysis
= Infection = Infection
== Patellofemoral Pain == Patellofernoral Pain
4.0% { == Pain 4.0% {==Pain
Instability Instability
a a
£ £
© 3.0% © 3.0%
£ .
o o
= =
k] k]
= 20% = 20%
E E
= =
" "
10% 1.0% #
//
0.0%; === 0.0% femST—__
o0 1 2 3 4 5 6 7 B 9 10 11 12 13 14 o 1 2 3 4 5 6 7 & 9 10 11 12 13 14
Years Since Primary Procedure Years Since Primary Procedure
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Polietileno — “Natural Knee”

Figure KT32 Cumulative Percent Revision of Minimally Stabilised Natural Knee II/Natural Knee II Primary Total Knee
Replacement by Polyethylene Type and Age (Primary Diagnosis OA)

208 HR - adjusted for gender
= Non Cross-Linked <65

— Nan Crass-Linksd >65 Cross-Linked <65 vs Cross-Linked =65

13% Cross-Linked <65 Entire Period: HR=2.58 (1.74, 3.83),p<0.001
— Cross-Linked =65
16% Cross-Linked =65 vs Mon Cross-Linked =65
Entire Penod: HR=0.60 (0.42, 0.83),p=0.004

14%

Cross-Linked <65 vs Non Cross-Linked <65
15% 0 - 2¥r HR=106 (064, L70)p=0.823
10% 2Yr - 3¥r: HR=0.80 (0.31, 2.09),p=0.650

3¥r - 4.5Yr. HR=0.68 (0.30, 1.52),p=0.344
8% 4.5Yr - 7.5Yr HR=0.28 (0.12, 0.66),p=0.003
7.5¥r+: HR=0.24 (0.10, 0.59),p=0.002

Cumulative Percent Revision

6%
Mon Cross-Linked <65 vs Non Cross-Linked =65
4% Entire Period: HR=2.46 (188, 3.22),p<0.001
79 o
0%

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Years Since Primary Procedure

Registo Australiano de Artroplastias — Relatério 2015
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Polietileno - NexGen

Figure KT42 Cumulative Percent Revision of Posterior Stabilised Nexgen Primary Total Knee Replacement by
Polyethylene Type and Age (Primary Diagnosis OA)

20% HR - adjusted for gender

— Mon Cross-Linked <85

— Non Crass-Linked =65 Mon Cross-Linked <65 vs Non Cross-Linked =65

Cross-Linked <65 vs Cross-Linked 265
0 - 6Mth: HR=0.71 (0.46, 1.10),p=0.121

18% Cross-Linked <65 0 - 3Mth: HR=0.78 (0.46, 1.34),p=0.375
6% = Cross-Linked 265 3Mth - 2¥r, HR=1.93 (1.53, 2.43),p<0.001
2¥r - 6Yr HR=2.49 (1.99, 3.12),p<0.001

_E 14% BYr+: HR=4.11 (2,91, 5.80),p<0.001
=
e 12% Mon Cross-Linked =65 vs Cross-Linked =65
S Entire Period: HR=0.91 (0.75, 1.11),p=0.360
g 0% | |
@ Mon Cross-Linked <65 vs Cross-Linked <65
=
® 8% Entire Period: HR=1.10 (0.88, 1.36),p=0.410
-
E
|
L

o P

GMth+: HR=2.11 (1.58, 2.79),p<0.001

0 1] 2 3 4 5 6 7 8 9 10 11 12 13 14
Years Since Primary Procedure
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Polietileno Sigma / Attune

Polyethylene Wear#

40

30

20

Weight Loss (mg)

10

SIGMA® CR FB Knee with
XLK Polyethylene

ATTUNE® CR FB Knee with
AOX™ Polyethylene

1 2 3 4 5
Millions of Cycles

Dados fornecidos pela Depuy-Synthes

<<< CENTRO HOSPITALAR

CHUCG
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Polietilenos

* Vantagens
— Maior resisténcia
— Menor formacao de particulas

* Desvantagens

— Preco elevado

— Faltam avaliacOes independentes a médio/longo
prazo

5 * Estratégia

T ]
v

¢ — Utilizagcao em doentes com menos de 60 anos

uuuuuuuuuu iha CHUC
Calinbra Kk Group

s CENTRO HOSPITALAR

E UNIVERSITARIO
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Para onde teremos de caminhar?

* Tipo fixacao ?
— Cimentada
— Hibrida
— Nao cimentada

* |Instrumental ?

e Cirurgia assistida por computador?

* Instrumental personalizado?

. » Cirurgia com robot?

CENTRO HOSPITALAR
E UNIVERSITARIO
DE COIMBRA
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Fixacao

20% HR - adjusted for age and gender

— All-Polyethylene

= pMaulded Non-Maodular All-Polyethylene vs Moulded Non-Modular

18% Fixed Modular Entire Period: HR=1.60 (123, 2.09),p<0.001
16% Fixed Modular vs Moulded Non-Modular
e 0 - 1IMth: HR=4.49 (2.23, 9.03),p<0.001
o 14%
2 1Mth - 1L.5Yr HR=1.46 {1.26, 1.69),p<0.001
Lik) =
=129 15Yr+: HR=1.13 (102 1.26),p=0.021
T
| =) _ N
E 10% All-Polyethylene vs Fixed Modular
o Entire Period: HR=1.28 (0.99, 1.64)p=0.057
=
w 8%
=
=
=
[

0 1 2 3 4 5 B 7 8 9 10 11 12 13 14

Years Since Primary Procedure

Registo Australiano de Artroplastias — Relatorio 2015
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Fixacao

Figure KT22 Cumulative Percent Revision of Primary Total Knee Replacement by Fixation (Primary Diagnosis OA)

HR - adjusted for age and gender

20% 4
= Cemente .
- — Cementless Cemented vs Hybrid
Hybrid Entire Period: HR=1.06 (1.02, 1.10),p=0.006

16% Cementless vs Hybrid
= , Entire Penod: HR=1.18 (1.13, 1.24),p<0.001
:% 14%
a Cementless vs Cemented
o Entire Penod: HR=1.12 (1.07, 1.16),p<0.001
o
Iz 10%
i
=
W 8%
=
E

[

S 6%

4%

2%

0%
0 1 2 3 4 5 b ! 8 9 10 11 12 13 14

( _ Years Since Primary Procedure
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Para onde teremos de caminhar !

* Cirurgia assistida por computador ?
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Para onde teremos de caminhar !

* Cirurgia assistida por computador

— Nao parece ter vantagem no resultado final!

Figure KT25 Cumulative Percent Revision of Primary Total Knee Replacement by Computer Navigation and Age
(Primary Diagnosis OA)
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Cirurgia navegada ?

Figure KT26 Cumulative Percent Revision for Loosening/Lysis of Primary Total Knee Replacement by Navigation and
Age (Primary Diagnosis OA)
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Para onde teremos de caminhar !

* Cirurgia navegada ?

— Sim, sobretudo para a geracao “joystick”

RRRRRRRRRR
E UNIVERSITARIO
DEC R



DDDDDDDDDDDDDDDDDDD
UNIVERSIDADE DE COIMBRA

Modelos “customizados”
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Traditional Knee Surgery

TruMatch™ Knee Surgery

Imagem cedida pela Depuy-Synthes % CHUC
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Modelos customizados

* Implicam nova filosofia de implantacao

— Capacidade de o cirurgiao “navegar” na aplicacao
e determinar com exatidao o local exacto das
osteotomias

* Custos acrescidos para o financiador
— TAC/RM
— Material de implantacao

* Beneficios para o vendedor

— Menor custo com o instrumental de implantacao

CENTRO HOSPITALAR
E UNIVERSITARIO
DE COIMBRA




FACULDADE DE MEDICINA
UNIVERSIDADE DE COIMBRA

Robot
Makoplasty ®

~N
News Feature | January 30, 2014 [N | n a m

Stryker Plans Total Knee Replacement Trial For MAKO
Robotic Surgery Platform

By Joel Lindsey

After closing its acquisition of MAKO Surgical at 27
the end of 2013, Stryker recently announced
plans to launch a trial in 2014 that will test the
effectiveness of MAKO robotic surgery
applications for full knee replacements.

“Two areas of initial focus, which we are currently
evaluating, are enabling Stryker-marketed
implants to be put on the robot software and
starting the trial for a total knee application.”
Stryker VP of strategy and investor relations
Katherine A. Owen told investors. “Given the short time since the close, we are not prepared to provide
specifics on these two items. However, we do anticipate starting the total knee trial in the first half of this
vear.”

Imagem cedida pela Stryker
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Os meus 5 mandamentos!

1. Explicar ao paciente a osteoartrose
2. Ensinar a saber viver com a osteoartrose
3. Falar sobre os riscos vs beneficios da ATJ

. A ATJ é excelente solucao, mas se tem
complicacao .... é devastadora!
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Os meus 5 mandamentos!

4. Ser persistente com tratamento médico

5. Artroplastia .... Quando nao houver outra
possibilidade!
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