ity Hospitals Sunderland [\'/g A

kim LI LIl LI | .

Cemented vs uncemented
total hip replacement

Stephen M Green FRCS(Tr&Orth)

Consultant Orthopaedic Surgeon
Sunderland Royal Hospital




Divided opinion in the
Orthopaedic community...
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My practice

Uncemented
30%

Cemented
47%




My practice

Average age

80

Uncemented Cemented




The basics...
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Early total hip arthroplasty
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Metal on metal

1960s early metal on
metal total hip
replacements
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Low friction arthroplasty
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Problems...

« Aseptic loosening &
osteolysis

e ‘Cement disease’

 'Particle disease’




Cemented vs uncemented...
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Cemented THR

* Improved cementing
techniques

— First generation
* Hand mixed
» Finger packing

* |Improved results




Cemented THR

* Improved cementing
techniques

— Third generation
* Vacuum mixed
Pulse lavage
Distal cement restrictor

Retrograde canal filling
& venting

Cement pressurisation

* Improved results




Cemented THR

All cemented implants
All diagnoses and all reasons

* Improved cementing

.
techniques

=
[—)

* |Improved results
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Uncemented THR

 Uncemented

— Porous surface or
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— Titanium alloys

— Proximal or extensive
coating

— Stress shielding
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Uncemented THR

* |Improved results

100

95

-0
—

==
=

percent not reoperated (%)

15

1

All uncemented implants

All diagnoses and all reasons

)
LY

— 1979-1991, 2%y
— 1992-2008, 17y

16.7% (14.0-19.8), n = 3,267

i

years postoperatively

REQOPERATION "

p Arie oplasiy Register

£ 2004 Swedish

67.0% (6410-69.9),n = 10,830

loppighn

AR RN I R A A



Arguments for & against




Arguments for & against

e Cemented
— Immediate solid fixation

— Lower early
complication rate

— Proven, durable results
— Ease of revision




Arguments for & against

ae Ak |

o R
il
y

« Cemented
— Immediate solid fixation

— Lower early
complication rate /-' -

]
r

— Proven, durable results
— Ease of revision



Arguments for & against

e Cemented
— Immediate solid fixation

— Lower early
complication rate

— Proven, durable results
— Ease of revision

E=215
| .

679 1 L 20012



Arguments for & against

IN,J P

e Cemented
— Immediate solid fixation

— Lower early
complication rate

— Proven, durable results
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— Shorter operation time
(infection, VTE)

— Modularity
— Bearings options
— Biological fixation

 Revision
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What are we using

Figure 2.8

Top five cemented hip stem brands, usage trends 2003 to 2010,
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What are we using

Figure 2.10

Top five cementless hip stem brands, usage trends 2003 to 2010.
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What are we using

Figure 2.3
Type of primary hip replacement procedures undertaken between 2005 and 2010,

60%
0% -
40% -

30%

20%

10%

@
[= N
B
e
—
=)
1]
L]
e
o
tgaa
Q
L]
=4
E
[
o
o]
T
L)
o

1al Joint Registry 20

0%

2 MNaticr

Year 2007 2008

- @ - Cemented 43% 38%
[ o - Cemen‘tie_ss 28% 33%
- @ - Hybrid | 1a% 15%
Resurfacing : ‘ 9% 8%

- @ - Large head with £ |
resurfacing cup 5% 6% 7% 4%

E’:ﬁﬁ;ﬂ o 59,715 | 66,615 | 69,839 | 69,936







What's the evidence?




Do cemented hips work?

* Berry et al

2000 consecutive
Charnleys, 25 year FU

Survival (%)

77.5% no re-operation ~ = Any revision &L

= Any reoperation

86.5% no revision for
aseptic loosening




Do cemented hips work?

Berry et al

2000 consecutive Charnleys,
25 year FU
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o

77.5% no re-operation

86.5% no revision for aseptic
loosening
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Survival
(%)
3

%)
o

Survivorship
— 100% >80s
— 68.7% <40s




Do cemented hips work?

« Callaghan et al
— 88% survivorship Charnleys at 30years

* Exeter group

— 30 year stem survivorship aseptic loosening 91.5%
(83% worst case)

— Cup survivorship 95% at 10; 81% at 20 & 72% at 30
years




Do uncemented hips work”?




Published results

. Cementless total hip replacement using
= #5\4: Z second-generation components

n 3]
M = A12-TO 16-YEAR FOLLOW-UP

J- E. hchauSh]iu.
KE.R.Les

Fron: Eemmedy
Center for the Hip
and Knee, Ozhkosh,
Wizcornsin, United

States

Fig. 1& Fig. 1k

Photegraghs showing al the first-genaration non
medular Taparlac femaral companant and b the sad
and-ganaration modular Taparlas componant with a
reducad profile distal to tha porous coating Lamows|

H ez Itﬂ- Tabkls I Frevalancs of asaptic loosaning and revision of tha famoral
and acatabular components

There were 123 THR=in 115 patients availlable for review:
Al hips Hips in living

A revision for aseptic loosening had been required in thres in = 172) patisnts (n = 123
acetabular components (2% at seven, seven and 11 years | Femeral components (%)
post-operatively. o femoral componsnt had required revi- 2:: o ;”rs::'u"v '_:' ":': ? ?:
sion for aseptic loosening, but one had needed a further Radiclogica noRe - 3 (ot o (o)
Total 11 1141

operation f-:-Jl-:ﬁ.ving A perl-pros thetic fracturs of the femur
one year after the initial procedurs.

Acatabular compomenls 5]

Asvisian aosaning a4 {3 b |
Ravigion all reasons a {3 3 {3
Radiclagical loosaning 0 {m a {o
Tizdal 3 {3 a {3




Published results

_ Results of a hydroxyapatite-coated (Furlong)
= 2 total hip replacement

A. A. Shetty,
R. Slack,
A, Tindall,

K. D. James,
C. Rand

[W & A 13- TO 15-YEAR FOLLOW-UP
- From Medway

Maritime Hospital,
Kent, England

VOL &7.B, Mo 8, AUGUST 2005

We describe the survival of 124 consecutive JRI Furlong hydroxyapatite-coated
uncaemented total hip replacements. The mean follow-up was for 14.2 years (13 to 15).

The mean total Merle d’Aubigné and Postel score was 7.4 pre-operatively and 159 at
follow-up. During the study period 22 patients died and six were lost to follow-up. None of
the cups was revised. One stem was revised for a periprosthetic fracture following a fall but
none was ravisad for loosening, giving a 99% survival at 12 years. Our findings suggest that
the long-term results of these hydroxyapatite-coated prostheses are more than
satisfactory.
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Fig. 4a Fig. 4b

Survival curves showing the al best and bl worst-casa scanarios.



Published results

%4, Long-term results of a hydroxyapatite-coated

(Y

L]

VOL %0.RB, Mo, 1, JARMUARY 2008

“»

A 15-TO 21-YEAR FOLLOW-UP STUDY

Betwean 1986 and 1997 we immplantad 331 consecutive Furlong hydroxyapatite-coated
femoral components of a total hip replacement in 291 patients. & cementad acetabular

mean follow-up of 17.5 years (15 to 21). Only two patients (0.68%) wera lost to follow-up.
With revision of the femoral component for any reason as the endpoint, the survival at a
mean of 17 years was 97.4% [(95% confidence interval 94.1 to 99.5], and with revision for
aseptic loosening as the endpoint it was 100%. The survival at a maxinum of 21 years with
revision of the femoral component for any reason as the endpoint was 97.4% (95%

100 f—rbrtrriemempmnp = = g g

Cumulative survival (%)
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alrpte L  TF ® .
_\(n ~ femoral component in total hip replacement
m ’

T
=] 10 16 20

Time since operation (yrs)

L]

Fig. 3

Kaplan Maiar survival curve (with 95% confidence intarvals) with
revi sicn of the femoral com ponent for amy reason as the endpaint.

5. 5. Rajaratnam,
C. Jack,

A, Tavakkolizadeh,
M. D. George,

K. ]. Fletcher,

M. Hankins,

] A. N. Shepperd

From Congrest
Hospital, 5t
Leonards-on-Sea,
England

Cumulative survival (%)
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] ] ] 1
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Tirme since operation (yrs)
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Fig. 4

Kaplan Meier survival curve iwith 95% confidenca intervalal showing
the worst case scanaric. The two cases lost to follow-up have bean
included a8 stam failuras.



Published results

0% ey,  Hydroxyapatite-ceramic-coated femoral
4\{‘\# “ components in voung patients followed-up
"M = for 16 to 19 vears

AN UPDATE OF A PREVIOUS REPORT

™. . Shah,
A J. Edge,
D. W. Clark

From: Worthing and
Southland:z Hospitals
MNHS Trust,

Shoreharm-by-Sea,

= ) 1
Lagana

VUL, ¥l=B, Mo __I LY s

In 2004 we described the ten-year prospective results of 28 total hip replacements using the
Furlong hydroxyapatite-ceramic-coated femoral component in 35 patients < 50 years old. We
have now reviewed the surviving 35 arthroplasties in 32 patients at a mean of 16 years
{(10.2 10 19.9). The mean age of the surviving patients at the time of operation was 4132 years
(26.0 to 49.0). Of these, eight have undergone revision of their acetabular component for
aseptic loosening. None of the femoral components has had revision for aseptic loosening
giving a survival rate of 100% at 16 years (95% confidence interval 89% to 100%).
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Fig. Z

Tha surmulative survival curva for tha Furlong femaral componant with
the 85% confidencs imtarval shown.
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Table 3.4 Summary of NJR data, April 2003 toc December 2010.

Year of operation Primary hip Revision hip Primary knee

Number of all NJR records

2003 (Apnl-Deg) 2b, 43 2,020 24 .66 1,18f
2

2004 48,032 2

2005 57,490 6,342 60,704 3.265
2006 59,715 6,689 52,240 3,795

75
2007 66.616 7,436 73,297 4,287
2008 £9,839 233 7,208 4,654
2009 69,936 7848 78,021 4 963
2010 68,907 7 .B52 76,870 5.108

All years 466,967 51,764 499,579 28,534

102,186
127,801
132,389

151,636




Increasing numbers

Figure 1.4

Total hip and knee joint replacement procedures entered into the NJR, 2006/07 to 2010/11, recorded by the
country in which the procedure took place,
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Trend towards uncemented THR

Figure 2.3
Type of primary hip replacement procedures undertaken between 2005 and 2010,
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Figure 2.4{a)
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Years since primary hip replacement

Figure 3.1

Risk of revision following
primary hip replacement
(cumulative hazard with
95% confidence intervals),

by prosthesis fype.
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Table 3.9 Estimated revizion rates follo

30 days
H davs
Year 1
Yaar 2
aar o

Year 4

Cemented
0.18%
(0.16%-0.21%])
0.34%
(0.31%-0.38%)
0.67%
(0.62%:-0.71%)
1.07%
{1.01%-1.13%)
1,485,
(1.41%-1.56%)
1.84%
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Table 3.1 Revision rates by prosthesis type at one, three and five years for primary hip replacement procedures,
undertaken between 1% April 2003 and 31% December 2009, which were linked to a HES/PEDW
episode.
Revision rates (95% CI)
Prosthesis Number of =
iypo Fetionts :
Camentad 99,359 (0L.6% (0.6% 1o 0.7%) 1.4% (1.3% 10 1.5%;) 20% (1.8% 10 21% *:
e
Ceamentiess 62,937 1.3% (1.2% fo 1.4%) 2.5% (2.4% to 2.7%) 3.4% (3.2% t0 3.7%) %
Hybrid 31,662 (0.59% (0.8% 10 1.0%) 1.8% (1.8% to 1.9%) 2.7% (2.4% 1o 3.0%) :E!
o

Resurfacing 13,853 2.1% (1.9% to 2.3%) 4.3% (4.0% 1o 4.8%) 6.3% (5.7% 10 7.0%) 5
LHMOoM THR 8,882 1.3% (1.1% 10 1.6%) 4.7% [4.2% 10 5.4%) 7.8% (6.6% o 9.3%) é
Adl 216,693 1.089 (0:8%: fo 1.0%) 1% [2.0% 10 2.1%) 2.9% (2.8% 10 3.0%)
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Implant survival of
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Kaplan-Meier survival estimate
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Table 3.16 Estimated revision rates by hip prosthesis type (based on adjusted multivariable competing risks model
for a patient aged under 60 with ASA<3 and osteoarthritis) (95% confidence intervals).

Prosthesis type
Metal-on-
metal stemmed
Cemented Uncemented Hybrid Resurfacing prostheses
Male aged under 60

Vear 1 1.05% 1.37% 1.06% 1.68% 1.28%
(0.91%-1.22%) (1.23%-1.54%) (0.87%-1.31%) (1.50%-1.88%) (1.10%-1.50%)
2.12% 2.67% 1.89% 3.74% 3.73%
et (1.84%-2.44%) (2.40%-2.96%) (1,55%-2.29%) (3.41%-4.10%) (3.27%-4.26%)
vear 5 3.25% 3.64% 2.79% 6.05% 6.70%
(2.83%-3.73%) (3.28%-4.04%) (2.30%-3.37%) (5.55%-6.60%) (5.88%-7.62%)
Base 3,076 771 1,943 8,765 3,223

Female aged under 60
o 0.83% 1.23% 0.83% 2.91% 1.72%
(0.72%-0.96%) (1.11%-1.37%) (0.68%-1.01%) (2.671%-3.25%) (1.48%-2.01%)
Voar 3 1.67% 2.40% 1.48% 6.43% 4.99%
(1.45%-1.92%) (2.17%-2,65%) (1.22%-1.79%) (5.88%-7.03%) (4.40%-5.65%)
Noar 5 2.57% 3.27% 2.19% 10.33% 8.92%
(2.24%-2.95%) (2.96%:-3.62%) (1.82%-2.64%) (9.50%-11.22%) (7.90%-10.06%)
Base 4,742 10,342 310 4,880 2,854

© National Joint Registry 2011
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Figure HT3: Primary Total Conventional Hip
Replacement by Fixation
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Table HT10: Yearly Cumulative Percent Revision of Primary Total Conventional Hip Replacement (Primary
Diagnosis OA)

CPR 1Y¥Yr 3 ¥Yrs 5 ¥rs 7 ¥Yrs ? Yrs
Total Conventional 1.4(1.4,1.5) 2.5 (2.4, 2.6) 3.3 (3.2, 3.5) 4.2 (4.1, 4.4) 5.2 (4.9, 5.5)

Figure HT4: Cumulative Percent Revision of Primary Total Conventional Hip Replacement (Primary Diagnosis
OA)
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At nine years hybrid fixation has the lowest cumulative
percent revision (hybrid 4.5%, cemented and
cementless 5.4%) (Tables HT21 and HT22).

Cementless fixation has a higher risk of revision in the
first month compared to cemented, however after
three years it has a lower risk of revision (Figure
HT11). Compared to hybrid fixation, it has a higher
risk of revision up to four years. There is no difference
in the risk of revision after this time (Figure HT11).

Cemented fixation has a lower risk of revision when
compared to hybrid fixation in the first month
however, after nine months it has a higher risk of
revision (Figure HT11).

Figure HT11: Cumulative Percent Revision of Primary Total Conventional Hip Replacement by Fixation (Primary
Diagnosis OA)

12% HR - adjusted for age and gender
= Cemented
— Cementless Cemented vs Hybrid
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imth - 9Mth: HR=1.00 (0.80, 1.25),p=0.989
9Mth - 1.5¥r: HR=1.33 (1.04, 1.70),p=0.022
8% 1.5Yr+: HR=1.18 (1.02, 1.36),p=0.025

Cementless vs Hybrid
6% 0-2Wk: HR=1.73 (1.37, 2.17),p<0.001
2Wk - 3Mth: HR=1.36 (1.18, 1.57),p<0.001
3Mth - 6Mth: HR=1.10 (0.87, 1.38),p=0.437

Cumulative Percent Revision

4% GMth - 4¥r: HR=1.30 (1.18, 1.44),p<0.001
/“'f 4¥r+: HR=1.01 (0.86, 1.18),p=0.916
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0- 1Mth: HR=3.13 (2.20, 4.44),p<0.001
1Mth - 1.5¥r: HR=1.13 {0.99, 1.29),p=0.065
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There are age related differences in the risk of revision
for cemented and cementless fixation. The risk of
revision for cemented fixation decreases with
increasing age. The risk of revision for cementless
fixation increases with increasing age. The risk for
hybrid fixation does not vary with age (Tables HT23
and HT24 and Figures HT12-HT14).

Figure HT12: Cumulative Percent Revision of Primary Total Conventional Hip Replacement for Patients Aged
<55 Years by Fixation (Primary Diagnosis OA)

12% HR - adjusted for age and gender
= Cemented
— Cementless Cemented vs Hybrid
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There are age related differences in the risk of revision
for cemented and cementless fixation. The risk of
revision for cemented fixation decreases with
increasing age. The risk of revision for cementless
fixation increases with increasing age. The risk for
hybrid fixation does not vary with age (Tables HT23
and HT24 and Figures HT12-HT14).

Figure HT13: Cumulative Percent Revision of Primary Total Conventional Hip Replacement for Patients Aged 55-
64 Years by Fixation (Primary Diagnosis OA)

12% HR - adjusted for age and gender
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There are age related differences in the risk of revision
for cemented and cementless fixation. The risk of
revision for cemented fixation decreases with
increasing age. The risk of revision for cementless
fixation increases with increasing age. The risk for
hybrid fixation does not vary with age (Tables HT23
and HT24 and Figures HT12-HT14).

Figure HT15: Cumulative Percent Revision of Primary Total Conventional Hip Replacement for Patients Aged
275 Years by Fixation (Primary Diagnosis OA)

12% HER - adjusted for age and gender
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Figure HT146: Cumulative Percent Revision of Primary Total Conventional Hip Replacement by Type of Femoral
Neck (Primary Diagnosis OA)

12% HR - adjusted for age and gender
= Exchangeable Femoral Neck
= No Femoral Neck Exchangeable Femoral Neck vs No Femoral Neck
10% Entire Period: HR=2.13 (1.88, 2.42),p<0.001

FiL ]
=
2

= B%
D
=
=
o

o 6%
e
@
=
®

E 4%
3
o

2%

0%

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 5.0

Years Since Primary Procedure







Figure HT18: Cumulative Percent Revision of Primary Total Conventional Hip Replacement by Bearing Surface
(Primary Diagnosis OA)
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Cemented vs uncemented- decision
making

« Cemented Exeter

* Bearing type

 Method of fixation




Cemented vs uncemented decision
making

« Cemented Exeter

* Bearing type

— Life expectancy
(>15-20 years)

— Functional level

 Method of fixation
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Cemented vs uncemented- decision
making

« Cemented Exeter

* Bearing type

* Method of fixation
— Cup
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Cemented vs uncemented- decision
making
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* Bearing type

 Method of fixation
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