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What do Registries tell us about older 
patients and what is confounding ?



Philip Wiles

• 1938
• Middlesex Hospital
• Metal on Metal
• Screw fixation



The Wiles Total Hip Arthroplasty

1938
Middlesex Hospital
Metal on Metal
Screw fixation



Wiles BJS 1958



The Operation of the Century



THA - We already know
• Happy patients

• Few complications

• Improved scores

• Cost effective for trust

• ‘Operation of the century’
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THR is highly cost-effective



Revision is highly unlikely

• Lifetime risk of revision 
in 70 year old 4.4-7.7%

Bayliss LE et al Lancet 2017;389:1424-1430



Low rate of complications

• 514,555 primary THRs

• 3.2% surgical 30 day readmission 
rate

• Mostly wound problems

• 0.8% return to theatre
• Mostly dislocations



THR is a fantastic operation
• Less than 1% have reoperation
• 3% of patients are readmitted
Risks:
• Increased age
• Low or High BMI
• Low socioeconomic group
• Mental health issues
• Poorer general health
• Smoking and drug consumption



NICE: Osteoarthritis Care and Management CG177 (Feb 2014 
updated 2017)

• Refer for consideration of joint surgery before there is prolonged and 
established functional limitation and severe pain

• Patient – specific factors ( including age, sex, smoking, obesity & 
comorbidities ) should not be barriers to referral for joint surgery



Age 2005 2011 2021 2031

>65 9.6M 10.5M 12.7M 15.3M

>85 1.1M 1.4M 1.8M 2.5M

>100 9 400 14 000 26 000 48 000

population 59.8M 61.4M 63.8M 65.7M

Ageing Population

2001 census

2005 to 2011
32% increase in over 65’s
64% increase in over 85’s

Population



Ageing problems – fracture risk 

Schwarzkopf et al., Bulletin of the Hospital for Joint Diseases 2013 Vioreanu et al., Bone Joint J 2014



Metal and the Ageing Skeleton



Nishimo et al., 2013. J Arthroplasty Sumner. 2015. Journal of Biomechanics



The Ageing Skeleton and Cortical Porosity

Zebaze, 2010, The 
Lancet



Who is receiving joint replacement?
Hips

17 30 May 2019



Data Analysis

18 30 May 2019



Which Bearings?



• Diagnosis recorded at 
revision
• True rate of infection 

significantly higher



True rate of infection

Audit of 4,009 cases

NZJR underestimates by 1/3

Audit of 32,896 cases

Danish registry underestimates 
by 40%

Only 67% of cases of 
revision/reoperation for 
infection recorded in SHAR



True rate of infection
• Absolute rate of infection 

increasing?

• Dale 2012

• Improved diagnosis?

• Risk relative to other causes 
likely to increase



Patient-associated risk factors for PJI

7,181 TKRs and THRs

Morbidly obese OR 6.4
Diabetic OR 2.3

10% infection rate in 
patients with both

Gender

Obesity

ASA≥3

Others – smoking (OR 1.4), alcohol, renal/liver disease, DMARDS…



Modification of risk factors

No change in rate of 
PJI after bariatric 
surgery

Ex-smokers have 
same rate of PJI as 
non-smokers



Diagnosis





Cumulative rate of revision after TKA
Infection > in Men v Women



How long do Primary Hips last?









Oxford
experience

Incidence 1%

Major Complications (Recurrent 
Dislocations

Nerve palsies
Femoral artery stenosis)

8 out 16 (50%)

Re-revisions 5 out of 16 (31%)

Hip function following revision
Worse than before the primary 
procedure. Significantly inferior 

to primary THA



New Advances for the good
Cross linked Polyethylene

Cross linkedNon Cross linked
Loosening / Lysis
Dislocation
Infection
Fracture
Pain

Loosening / Lysis
Dislocation
Infection
Fracture
Pain



Cumulative Revisions of hip Arthroplasty

Years since Primary THA



Cumulative Revision Rates for 
THR by Failure Mode

Loosening / Lysis
Dislocation
Infection
Fracture
Pain



Risk of Re-revision if Primary on NJR



Early Failure Matters: Re-revision Risk



How long do Revisions Last



Effect of age on THR NJR 2015 



Linking Databases





Expected versus observed incidences of 
cancer after hip replacement (95% CI)



Mortality?

• Reduced mortality with 
MOM hip resurfacing



Cancer?

No increased cancer risk 
compared to other hip types
at 4 years in Finnish 
population

No increased cancer risk 
compared to other bearing 
types during first 7 years

No increased cancer risk 
for hip resurfacing vs 
stemmed MOM v other 
bearings



Heart failure?

• -Quebec Aug 1965-April 1966
• -48 patients with distinct 

clinical, haemodynamic and 
pathological features
• -Nutritionally deficient 

alcoholics
• -All drank one brand of beer
• -10x normal levels of cobalt 

sulfate added as foam 
stabilising agent



Heart failure?



No statistically significant difference for most MOM 
subgroups

Men with ASR XL THA had three times higher rate 
of hospitalization for heart failure 

◦ 63 patients
◦ Mean age 82 years
◦ HR 3.2, 95% CI1.6-6.5
◦ 18 hospital admissions with HF as either primary or 

secondary diagnosis



Outcome MOM Control Crude RR

HF N 53,529 482,247
Events 1,431 21,245
Rate (per kpy) 3.8 9.7 0.389 (0.368 - 0.410)

Cancer N 51,273 436,167
Events 4,260 37,623
Rate (per kpy) 11.8 18.9 0.624 (0.605 – 0.644)

Death N 53,529 482,247
Events 3,728 55,875
Rate (per kpy) 9.7 24.9 0.389 (0.376 – 0.402)

Events and crude rates



Adjusted hazard ratios

HR 95% CI Control p

HF 0.901 0.853 0.953 <0.001
Cancer 0.881 0.852 0.911 <0.001
Death 0.892 0.862 0.924 <0.001



Hazard ratio (95%CI) Sub-group aHR 95%CI
Events/ Number of 

patients

Gender Male 0.881 (0.819-0.947) 9694/216567
Female 0.899 (0.824-0.981) 12982/319209

Diabetes Diabetes 0.853 (0.720-1.010) 19760/495167
Non-diabetes 0.915 (0.863-0.971) 2916/40609

CHD CHD 0.951 (0.846-1.069) 17067/479571
Non-CHD 0.900 (0.845-0.958) 5609/56205

BMI <25 0.896 (0.838-0.958) 1742/62681
25-29.9 0.953 (0.764-1.188) 2852/112693
30+ 1.005 (0.852-1.186) 3195/103383

ASA 1 0.917 (0.803-1.047) 2231/99999
2-5 0.922 (0.867-0.98) 20445/435777

Charlson 0 0.923 (0.861-0.989) 13486/383187
1+ 0.925 (0.843-1.014) 9190/152589

Age ≤59 0.759 (0.656-0.877) 948/109936
>59 0.928 (0.873-0.986) 21728/425840

7
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Hazard ratio

Forest plot of sub-groups







Comparing two treatments
• Are the groups the same?
• IMN in pathological #
• No data on comorbidities
• No cause of death data
• Ascertainment rate 104%
• Maybe those that die are less well



Patients with primary diagnosis of OA  
and less than 55 yo

•Both components 
cemented is the most 
revised at 15 years
•Both components  with 

Cementless fixation is 
the least  revised



Patients with primary diagnosis of OA  
and between 55-64 yo

•Both components 
cemented is the most 
revised at 15 years
•Both components  with 

Cementless fixation is 
the least  revised



Patients with primary diagnosis of OA  and between 
65-74 yo

• Both components cemented 
is the most revised at 15 
years
• Cementless or hybrid 

fixation is the least  revised



>75 cemented and hybrid least revised

• Both components 
cementless are the most 
revised after 15 years
• Both components cemented 

and hybrid fixation are the 
least revised



Cemented and Cementless
Femoral stem  fixation in THR 

for patients older than 75 years

A comparison of the best 
performing stems in this age Group



OA diagnosis
age >75 yo

• Cementless higher revision 
rate than cemented
• Hazard ratios only 

significant in the 1st 6 
month after implantation

• No difference after 6 
months

• Reason for initial 
difference
• fracture 
• loosening (never fixed) 



The Ageing Skeleton and Cortical Porosity

Zebaze, 2010, The 
Lancet



Fractured NOF as primary diagnosis
- a more definitive surrogate for bone quality

• When used in 
#NOF setting the 
differences are 
much greater and 
the gender 
difference is lost



Fractured NOF as 
primary diagnosis

• In the 1st 2 weeks cementless
stems were revised 32 times 
more often than cemented 
stems

• Main reasons for this 
increase was 
• fracture
• Loosening

• The gender differences are 
not seen in this diagnosis 
category



Summary of fixation in older age bracket 

• In male patients with OA in this older age group, 
cementless and cemented stem philosophy is equally 
successful over a 15 year period
• Recover from a high early failure rate and the graphs cross after 6 

years
• For female patients aged greater than 75yo with primary 

diagnosis of OA cemented stem philosophy is better than 
cementless
• Never recovers from the high early failure rate



Summary of fixation in the older age bracket 

• For all patients (both male and female) aged greater than 
75 years old with a primary diagnosis of #NOF  the 
cemented femoral fixation philosophy is better than 
cementless



Conclusion

• Registry Data is useful but has limitations
• Data quality need audit and confirmation
• Beware small datasets and over interpretation
• Beware Confounding in Registers and Data Mining Studies
• Understanding population characteristics, complexity and Risk factors 

for outcomes is important
• Linking Databases is the future for answering complex questions



Thank You

john.skinner@ucl.ac.uk


