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Correlat ion Between the 
Detailed Visual I nspect ion 
of Ret r ieved Metal-on-
Metal Hips and Their 
Volumet r ic Wear 
Harry Hothi, Suzie Cro, Paul Bills,  Liam Blunt , Radu Racasan, Gordon W 
Blunn, John A. Skinner, Alister Hart  
 

Abstract  

I nt roduct ion  Metal-on-metal (MOM) total hip 
arthroplasty using large diam eter fem oral heads offer 
clinical advantages however the failure rates of these hips 
is unacceptably high. Retrieved hips have a wide range of 
wear rates of their  bearing and taper surfaces and there is 
no agreement  regarding the cause of failure. 

Detailed visual inspect ion is the first  step in the forensic 
examinat ion of failed hip com ponents and m ay help 
explain the m echanism s of failure. The aim  of this study 
was to determ ine if there was a correlat ion between the 
results of detailed inspect ions and the volum etric wear of 
the bearing and taper surfaces of ret r ieved hips. 

Method  Detailed, non-dest ruct ive m acroscopic and 
stereomicroscopic examinat ions of 89 ret rieved MOM hip 
com ponents were performed by a single experienced 
examiner using quant itat ive assessm ent  to document  the 
severity of 10 established dam age features:  

Light  scratches, Moderate scratches, Heavy scratches, 
Em bedded part icles, Discolourat ion, Haziness, Pit t ing, 
Visible wear zone, Corrosion, Fret t ing 

Each surface was considered in term s of zones com prising 



of quadrants (cup, head, and taper)  and subquadrants 
(cup and head) , Figure 1. Each zone was scored on a 
scale of 0 to 3 by determ ining the percentage of the 
surface area of the zone that  exhibited the feature in 
quest ion:  a score of 0= 0% , 1< 25% , 25% < 2< 75% , 
3> 75% . The sum  of the scores of each zone was used for 
the assessment  of each dam age feature. 

The volum e of wear at  the surfaces of each hip was 
m easured with a Zeiss Prism o coordinate m easuring 
m achine (cup and head)  and a Talyrond 365 roundness 
m easurem ent  inst rum ent  ( taper) , using previously 
reported m ethods1, 2.  

Sim ple linear regression m odels were used to asses the 
univariable associat ions between the inspect ion scores 
and wear volumes. Mult iple linear regression m odels were 
subsequent ly used to asses the sim ultaneous contr ibut ion 
of the inspect ion scores, found significant  in univariable 
analyses, on the wear outcome variables. 

All stat ist ical analysis was perform ed using Stata/ I C 
version 12.1 (StataCorp, USA)  and throughout  a p value 
<  0.05 was considered stat ist ically significant . 

Results Visible wear zone, m oderate scratches, 
discolourat ion and haziness scores were all significant ly 
posit ively correlated with cup (R2 =  70% , 23% , 72%  and 
33%  respect ively)  and head (R2 =  73% , 34% , 67%  and 
47%  respect ively)  wear volum es. 

Visible wear zone and discolorat ion scores were significant  
predictors in m ult ivariable analysis (p <  0.01)  for both 
surfaces, together explaining 77%  and 79%  of the 
variance in the cup and head wear volum es respect ively. 

Corrosion and discolorat ion scores were significant ly 
posit ively correlated with taper wear volume (R2 =  57%  
and 53%  respect ively)  and there was a significant  
interact ion between the two dam age features (p =  0.01) . 



Discussion  This study dem onst rates the im portance of 
detailed visual inspect ions in ret r ieval analysis, suggest ing 
that  they m ay help in predict ing the severity of bearing 
and taper surface wear. Future studies will involve 
assessm ents of the inter-observer errors of inspect ions 
and their  relat ionship with m any other variables such as 
implant  design and pat ient  factors.  


