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Total Hip Arthroplasty

“The operation of the century”

First total hip arthroplasty performed in 1953 by
George McGee utilized a modified Thompson
cemented hemiarthroplsty femoral stem along with a
one piece cobalt chrome socket

First successful “modern” total hip arthroplasty
performed by Sir John Charnely on April 8, 1962

o Utlllzed a Cemented U|t|’a hlgh molecular We'ght REVIEW - Volume 370, Issue 9597, P1508-1519, October 27, 2007 THE LANCET
polyethlene acetabular component with a non-modular The operation of the century: total hip replacement ‘
Cemented femoral Stem Wlth Sma” dlameter (22 mm) Cocr Prof lan D Learmonth, FRCS & 2 X - Claire Young, FRCS ® - Prof Cecil Rorabeck, FRCS
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Advancements in biomaterials as well as surgical
technique and perioperative management have driven
a massive rise in the utilization of the procedure for
treatment of arthritis, fracture, osteonecrosis,
congenital deformity and other conditions over the last
60 years



Highly Crosslinked Polyethylene

Introduced in total hip arthroplasty in 1998

PE irradiation breaks macromollecular chains
which are in turn available to recombine with
neighboring chains
° Irradiation dose at least 50 kGy, no benefit over
100 kGy and resistance to crack propagation can Non Crosslinked LDPE
decrease at higher doses

Linear wear rate of 0.0185 mm/year compared
to 0.23 mm/year with conventional
polyetyhlene

Very low to no osteolysis seen
Crosslinked LDPE

Photo: https://behinpolymerco.com/en/cross-linked-polyethylene/



Ceramics

Hard, biomechanical non-metal materials such
as alumina (Al203) and zirconia (ZrO2)

First used in THA in Europe in 1980s, in the
USA in 1990s

Great durability, low wear, low debris
production, high biocompatibility




Cobalt Chromium

Metal Alloy primarily composed of Co and Cr

o Also can contain very small amounts of Mo, Ni
and several other metals

High Strength, hardness and ductility
Excellent resistance to fatigue and wear

Quite biocompatible, but can produce metal
ion debris in some scenarios which have been
problematic
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Single Mobility Options
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Metal on metal Ceramic on ceramic Metal on metal
resurfacing

Metal on plastic

Ceramic on plastic



Dual Mobility Options
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Ceramic on Highly Cross-Linked
Polyethylene

PROS CONS

Very low wear rates and osteolysis with Can still see polyethylene wear

modern HXLPE _
Ceramic can fracture

Familiarit
Y Poly can fracture

Most modular options for intra-operative
adjustments (lipped, face changing, offset, etc)

No metal ion production



Ceramic on Ceramic




Ceramic on Ceramic

PROS CONS

Hard bearing surface Potential for fracture, although much less with
_ _ current generation ceramics than early

Exceptional wear resistance generation

No osteolytic generating particle production squeaking

Can be more difficult to remove modular
ceramic liner than polyethylene liner



Metal (Cobalt Chromium) on
Polyethylene




Metal on Polyethylene

PROS CONS

Most modular options for intra-operative Trunnionosis (metal ion generation and
adjustments (lipped, face changing, offset, etc) local/systemic reaction) which occurs at the

. . . femoral head/neck junction
Relatively inexpensive

e Poly can wear or fracture
Familiarity

No wear or fracture risk on the femoral side



Metal on Metal




Metal on Metal

PROS CONS

Larger head can decrease dislocation risk and Metalosis (metal ion production from
increase ROM before impingement metal/metal articulation)

Exceptional wear resistance Trunnionosis (metal ion production from head

neck junction)




Dual Mobility

Outer Shell (Cup)
Articulation
Inner Polyethylene Insert
Articulation (Outer Head)

Femoral Head
(Inner Head)

Femoral
Stem



Dual Mobility

PROS CONS

Can be either modular or non-modular onthe  Can have intra-prosthetic dissociation

acetabular side
Can be more difficult to reduce via closed

Can increase arc of motion prior to means (34.6% vs 90%) when compared to
impingement theoretically lowering standard articulations
dislocation risk and increasing range of motion

and hip mobility Modular acetabular options raise some

concerns for metal ion generation
Potentially even lower rate of polyethylene
wear than single mobility bearing surfaces
(Gigante et al)

More expensive



Dual Mobility

FDA Approved for utilization in US in 2009

Measurable levels of Co and Cr seen in MDM hips at mean 30.4 months, although at low levels.
Ceramic (0.4 mcg/L) heads had lower levels than CoCr (1.2 mcg/L) heads, but no effect of ion
levels on outcome scores (Kamath et al)

Lower dislocation rates compared to non-dm bearings at 90 days and 1 year in patients with
history of lumbar spine fusion or diagnosis of lumbar degenerative disc disease (Nessler et al)

Mixed data on dislocation rates in revision THA (Dubin et alimproved, Sonn et al-no difference
when compared to >/= 40 mm head)



Current Trends in Bearing Surfaces

Most common bearing surface in 2025 is Ceramic on Highly Cross Linked Polyethylene (HXLPE)
° Increasing utilization of larger heads with thinner polyethylene liners

o Single institution study from AAHKS 2025 showed 0/92 thin (3.9 mm) polyethylene liners required
revision for polyethylene wear or for instability (Fillingham et. Al)

Rare utilization of metal on metal bearing surfaces (Dr.Slipak will discuss resurfacing which still
commonly utilizes MoM)

Decreasing and now rare utilization of metal on polyethylene bearing surface in primary THA

Increasing utilization of DM bearing surfaces in primary and revision THA

° Single institution study of 4548 primary THA from 2013 to 2020 showed increased use of DM from 3.4%
in 2013 to 47.1% in 2020 with no decrease in early survivorship



From AARKS 2025 Meeting

For posterior approach DM constructs significantly reduced risks of dislocation, for AL approach
standard PE liners had lowest absolute dislocation risk, and DA had lower dislocation risk
regardless of bearing selection (Cochrane et. Al)

° 30,000 THA between 1998 and 2022 at single center

Multicenter RCT showed DM did not statistically significantly reduce dislocations in high risk
primary THA versus standard bearing (2.1% vs 0.7%) (Potluri et. Al)

Single institution study from AAHKS 2025 showed 0/92 thin (3.9 mm) polyethylene liners
required revision for polyethylene wear or for instability (Fillingham et. Al)



Summary

Total hip arthroplasty is a wonderful option for treating numerous debilitating conditions
affecting the hip with excellent long-term results

Surgical technique and biomaterials have evolved over the 60+ years in which THA has been
performed, and we have seen improved clinical outcomes as well as increased longevity of
implants throughout that period

Mid-term data showing excellent results with even very thin (3.9 mm) modern HXLPE

Dual mobility constructs offer theoretical advantage of improved stability and increased
impingement free ROM, but clinical literature is mixed on these results

Utilization of DM implants may be more beneficial in posterior approach cases compared to
anterior based cases

Adopt all new technology with caution, and use best available data to guide treatment for each
patient



Thank You
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