


one cement

thacrylate (PMMA)
1902 (Rohm)

brothers developed PMMA hip implant

ey started using PMMA as cement to
aterials to bone in 1959

Buchholz adds antibiotic to cement



[ree radical

vinyl polymenzation

CH;y

. - FCH
C=0 C=0
] o

e H (& I3

methyl methacrvlate poly(methyl methacrylate)

- PMMA is a polymer based on repetitions of
methymethacrylate
- 2 main components
- Powder consisting of copolymers based on

PMMA
- Liquid consisting of monomer (MMA)



Ant1b1 ic

ator (N,N-dimethyl-p-toluidine)
ibitor (Hydroquinone)
Colouring (chlorophyll)



t phase time depends on type of
cement, additions to mixture and room
‘temperature



ement restrictor

= Femoral canal preparation (brush and dry)



T

cuum > to reduce porosity
Cement pressurisation

eneration
gen plus

= Stem centralisation to ensure adequate cement
mantle (min 2mm circumferentially)



onted acetabulum
preparation

ing cancellous bone
mm cement mantle



lenting cup

ler vacuum to reduce porosity
cetabulum from cement gun






d femur preparation

opriate size — enough for stem
1 cement mantle



lenting femur

nder vacuum to reduce porosity
femur from cement gun distal to



ohn Charnley &

replacement surgery

ity Manchester 1935 '

d in Salford and London. RAMC in
during war and then RJAH in Oswestry

ed to Manchester after war and set up
gery centre in Wrightington



ohn Charnley
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2 main fields
Compression on
Lubrication of joints

vinced that cc
oers was the sol

biomechanics lab in Wrightington

oped the theory that friction depends
the materials used than the fluid

yration wi

9
presence



SIr John Charnley

> at a slippery substance known as

acements went on to fail early

ved cases for 5 years before deciding this
safe and recommended other surgeons to use

ed closely with Chas F Thackray Ltd to
manufacture implants



Charnley low friction

Charnley
PROSTHESIS



rnley low friction
arthoplasty

metal stem to reduce friction
head (reduce torque)

ialisation of cen
ctor force and subse
uraged)

ion of implants to bone with the used of PMMA

pment of a system of instrumentation
ol

rotation to reduce
lently JRF (later



sharnley and cement

convinced that cement was the best
aplants to bone

exact constituents should be published
d to be sterilised with formaldehyde

 package should include two measured doses of
1m sulphate to allow the surgeon the choice of
ent degrees of radio-opacity

CMW abs first made this cement



ey hips current

tec cups - 28441

ups - 8800

- 42533
Charnley ste /6

ey THR has 10A ODEP rating
rates between 20-30% at
ears

1eNnte




Stem theory

m Main two theories between

= Composite beam Charnley Exeter

O

]

= Taper slip
o E.g. Exeter stem
o Proponents are Ling in UK

* Rough surface * Pofsned suface

» Bonded implant-cement  * Non-baonded implant
interface cament interface

» Composre-beam




sOMmMposite beam stem

Is to both bone and implant
ace to allow grouting

antages may be the transfer of forces
he implant to the cement




BOMmposite beam stem

esses at areas of load transfer
to failure of the interface

ent implant interface
other areas and increases

Mo Arg ument that stem can pivot at this point
| leading to rotational stresses



Bthed-1% 19!
el

to bone

erface allows stem to
idence

the tip of the ste
to account the viscoelastic properties of



aper slip

sidence allows polished tapered
interface limiting interface

dition this tigh edge loading results
pressive hoop stresses at the interface
ds to less shear stress and increased

essive loading along the femur which
mit stress shielding



xXeter stem

Ling and Lee in 1969
arless, polished double

1980s with disastrous

the need for polished stem to prevent
late matter through interface and



=xeter hips current

d cups - 28441

er cups - 15072

xcept Rimfit (preentry)
emented stems - 42533

xeter stems - 28523

rating 10A

r 10000 non Exeter taper slip designs

ing UA




mented versus
uncemented
o0 2013

se hybrid - 2.4%
acing - 5.9%




T 5rguments that this is multifactorial and that
ult to study independent variables have been



