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INTRODUCTION: 
Ankle arthritis affects 3-4% of the UK population and most commonly results from post traumatic arthritis, osteoarthritis 
and rheumatoid arthritis. The options for treating end stage arthritis are total ankle replacement (TAR) and ankle fusion 
(AF); open or arthroscopic.    
Each of these definitive procedures irreversibly places patients on a long-term path and it is still not clear which is 
superior. TAR is reportedly associated with revision rates that are higher than total knee or total hip arthroplasty; ranging 
from 14-20% at 10 years based on data from four Registries. There is further concern that TAR patients may undergo 
multiple operations such as open/arthroscopic debridement, grafting of cystic bone defects and bearing exchange on their 
path to an ultimate revision procedure (either revision arthroplasty or revision to fusion).   
 In contrast, primary ankle arthrodesis has been reported to have a non-union rate of 5-13% in small studies. An additional 
major concern is the development of adjacent joint degeneration, requiring a talo-calcaneal or hindfoot fusion. This 
potentially moves a patient from a high functioning individual to someone with a rigid ankle-hindfoot complex. Recent 
analysis of a single centre cohort of 271 patients suggested this risk could be as high as 26% within 10 years.    
While studies such as the TARVA trial demonstrate equivalent PROMS post TAR or AF at 3 years, the relative life-
time risks of further surgery, adjacent joint disease progression and rare but serious peri-operative complications remain 
unclear. These are best studied using national population databases over a long period.     
   
METHODS: 
The Hospital Episode Statistics database (HES) for England, UK, was interrogated to identify all patients undergoing 
either a total ankle replacement (TAR) of ankle fusion (AF), between 1998 and 2023. Each record relates to one finished 
Consultant episode and contains detailed demographic data, co-morbidities, mortality-linked data, peri-operative 
complications and any further operative intervention.    
The primary outcome was the rate of TAR revision (both revision arthroplasty and revision to fusion) versus AF 
revision; analysed by Kaplan-Meier revision free survival. Secondary outcome measures included the rates 
of postoperative complications at ninety days following TAR versus AF. The progression of adjacent joint disease was 
determined by the rate of hindfoot fusion (including triple fusion, subtalar, and/or talonavicular fusion), and reported 
as hindfoot fusion free survival. The rate, number and type of any subsequent re-operations following TAR or 
AF were compared and reported as ‘re-operation’ free survival. Data was presented as rates of the outcome of interest 
with confidence intervals, and survival analysis was performed using R and StataSE.   
RESULTS: 
Following data cleaning, 10,335 TARs and 30,704 ankle fusions were eligible for analysis. The mean age for TAR was 
63.8 years (median = 65 years) and 55.2 years (median = 60 years) for AF. Both TAR and AF were most commonly 
performed in male patients (60.06% and 63.36% respectively), and in the 60-79 age group (68.74% and 48.19% 
respectively).    
The observed revision rates of TAR were 6.7% at 5 years in 7,659 patients (95% CI 6.15% to 7.2%), 11.1% at 10 years in 
4,975 patients (95% CI 10.2% to 12.0%), and 13.1% at 20 years in 753 patients (95% CI 10.8% to 15.8%). In comparison, 
the revision rate of a failed AF was 2.1% at 5 years in 24,108 (95% CI 1.9% to 2.3%), 2.9% at 10 years in 15,972 patients 
(95% CI 2.6% to 3.2%), and 3.1% at 20 years in 3,144 patients (95% CI 2.5% to 3.7%).   
Both operations were associated with low 90-day mortality rates; 0.23% for TAR and 0.41% for AF (RR 0.23 95% CI 0.15 
to 0.35). TAR was associated with higher risks of intra-operative fracture (0.42% vs 0.10%, RR = 4.35) and re-operation 
for wound infection (0.26% vs 0.15%, RR 1.74). Significantly fewer pulmonary emboli were observed within 90 days 
following TAR compared to AF (0.23% vs 0.58%, RR = 0.40).   
In terms of hindfoot disease progression, over a 20 year period, 5.94% of AF patients (95% CI 5.15 to 6.8%) and 4.80% of 
TAR patients (95% CI 3.4% to 6.6%) required a hindfoot fusion. The overall re-operation free survival over 25 years was 
71.1% for TAR and 71.5% for AF. The majority of re-operations post AF occurred in the first year; 9.1% compared to 5.0% 
of TAR.  
DISCUSSION AND CONCLUSION: Both total ankle replacement and ankle fusion for end-stage arthritis are safe 
operations. The observed revision rate of TAR in this national population study is 13% over 20 years and lower than 
reported previously. AF surgery was not associated with a high risk of subsequent hindfoot fusion surgery. Up to 30% of 



patients underwent a further operation following either TAR or AF; significantly more of these occurred within the first year 
following AF compared to TAR.

  

 
 


