Comparison of Ankle Arthrodesis (Fusion) vs Total Ankle Replacement (TAR) for Ankle Arthritis
Both ankle fusion and total ankle replacement are established treatments for end-stage ankle arthritis. The table below contrasts these options across key outcomes, drawing on high-quality studies (RCTs, prospective cohorts, meta-analyses, registry) — including those with long-term follow-up — to highlight differences and similarities.
	Factor
	Ankle Arthrodesis (Fusion)
	Total Ankle Replacement (TAR)
	References
	In favour of

	Functional Outcome
	Significant improvement in function after fusion, though ankle motion is eliminated. Patients can achieve a stable, pain-free gait on flat ground, with compensatory motion through adjacent joints​. Average functional scores post-fusion are high, and many patients report satisfaction with their mobility. However, loss of ankle motion can limit certain activities (e.g. walking on inclines or uneven ground).
	Significant improvement in function after TAR. 
TAR maintains ankle motion, which can lead to a more normal gait and ease of walking on inclines.
Average functional scores post-TAR are high, and many patients report satisfaction with their mobility. 
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	Some evidence suggests no major difference in patient-reported function versus TAR in the short term 
By 2 years, some studies show higher functional scores for TAR patients versus fusion



	Pain Relief
	Fusion is very effective at relieving pain by eliminating movement at the arthritic joint. Pain reduction is rapid and enduring for most patients. 

Ongoing or secondary pain is usually related to the fusion site bone not healing or secondary arthritis in neighbouring joints.


	TAR is very effective at relieving pain at the arthritic joint. Pain reduction is rapid and enduring for most patients. 
Pain tends to remain low as long as the implant is well-aligned and secure. If implant issues arise (loosening, wear), pain can recur, but during the functional lifespan of the prosthesis, pain relief is typically excellent. ​
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	Both fusion and TAR reliably alleviate the severe pain of end-stage ankle arthritis, with no clear winner on pain control in current studies

	Adjacent Joint Arthritis
	While increased stress on adjacent joints after ankle fusion remains a valid concern, not all patients go on to develop symptomatic arthritis requiring surgery. In the Woods et al. study of 284 arthroscopic ankle fusions, only 4.2% required subtalar joint fusion. Survivorship of the STJ was 98% at 2 years, 85% at 5 years, and 74% at 9 years, suggesting that although degeneration is common radiographically, surgical intervention on adjacent joints is infrequent within the first decade. In one 22-year follow-up, 91% (21 of 23) of subtalar joints had moderate-to-severe arthritic changes on X-ray​.
In Hennesey’s 25-year national cohort, 8.64% of AF patients required a hindfoot fusion. This rate was not significantly different from TAR (6.82%), indicating that fusion does not meaningfully predispose patients to symptomatic adjacent joint disease requiring surgery.
Radiographic arthritis remains common, but surgical intervention is uncommon, even over decades.

	TAR preserves ankle motion, theoretically reducing compensatory wear on adjacent joints. In practice, TAR patients tend to have less frequent adjacent joint fusion. 

Some meta-analyses report no significant difference in radiographic adjacent joint arthritis rates between TAR and fusion in mid-term follow-up, suggesting that at least in early years TAR’s motion-sparing advantage hasn’t yet translated to dramatically lower arthritis. 
Hennesey 25 year follow up study showed no significant reduction in adjacent joint fusion rates 
Hindfoot fusion occurred in 6.82% of TAR patients, statistically indistinguishable from AF.
This suggests that TAR’s motion preservation does not yet translate into clinically meaningful reductions in hindfoot fusion rates at the population level.
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	The long-held belief that AF accelerates adjacent joint degeneration requiring surgery is not supported by long-term national data.
Both procedures have low and comparable rates of subsequent hindfoot fusion in national studies over 25 years.

	Revision Rates
	Ankle fusion is a one-time operation for most, but a subset require revision (usually for nonunion or malalignment). 

Nonunion occurs in roughly 5–15% of fusions​. Higher nonuion rates have been seen with obesity and other fused joints around the hindfoot. 

​The main reasons for fusion revision are nonunion or hardware problems.

In Hennesy et al, 25 year outcome paper, of 30,704 AFs, revision rates were consistently much lower than TAR at every time point:
· 5 years: 2.0%
· 10 years: 2.5%
· 20 years: 3.1%
(HR for revision vs TAR = 0.12, meaning an ~88% lower revision risk for AF)
Most AF revisions relate to nonunion or painful hardware, but the actual rate of revision surgery is far lower than historic estimates of radiographic nonunion. The study highlights that many patients with delayed union or nonunion never undergo a revision, indicating that surgical revision for AF is uncommon in real-world long-term practice.

	Outcomes of TAR can vary by prosthetic design. The NJR-linked study found statistically significant differences in 5-year survival between implant brands​.
In particular, fixed-bearing ankle replacements demonstrated higher survivorship compared to mobile-bearing designs in mid-term follow-up. 
For example, the aggregate 5-year survival for fixed-bearing implants was about 94.3%, versus 89.4% for mobile-bearing types​.
Certain newer designs have emerged as top performers. In the UK data, the Infinity fixed-bearing implant had the best survivorship at 3–5 years, and was used as the reference in a hazard analysis. Most other implants showed higher failure risk relative to Infinity, though notably the older STAR mobile-bearing and the modular INBONE implant had no statistically significant difference in survival compared to Infinity at 3–5 years​. Factors like implant geometry, fixation method, and polyethylene mechanics likely play a role in these differences.
In Hennesys 25 year long term paper comparing TAR and AF, TAR demonstrated higher long-term revision rates. In 10,335 TARs, cumulative revision risk was:
· 5 years: 6.1%
· 10 years: 10.2%
· 20 years: 13.5%
This represents a four-fold higher adjusted hazard of revision compared with AF (HR 3.98, adjusted HR 2.73).
Revisions after TAR include both major component revisions and conversions to fusion. The study also confirmed that many TAR patients undergo multiple minor procedures (e.g., debridement, liner exchange, bone grafting, aspiration) before eventual major revision.
While prosthetic design influences survivorship in other studies (e.g., modern fixed-bearing implants such as Infinity performing better in NJR-linked datasets), the population-level national HES data still consistently show higher revision rates for TAR than AF over 25 years.
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· Hennesey et al. FAI, 2025
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	Across studies, fusion has significantly lower revision rate than TAR. For example, a large database study found about 11% of fusion patients underwent a revision surgery within 5 years, compared to 23% of TAR patients​. In a prospective cohort, revision was needed in ~7% of fusion cases versus 17% of replacements. In Hennesy’s 25 year paper, AF had markedly lower revision rates than TAR, sustained out to 20–25 years. TAR revision rates were 3–4× higher than AF even after adjustment for age, comorbidity, and socioeconomic factors.
TAR revisions were also more complex and often preceded by multiple minor procedures. 

	Implant Survival
	Fusion is permanent if a solid union is achieved. There is no prosthesis to wear out. Once the bones fuse, the “survival” of the fusion is essentially lifelong. There is no concern of implant loosening or polyethylene wear. 
	TAR implants have a limited lifespan, though modern designs are lasting much longer than earlier ones. Implant survivorship at 10 years varies in the literature: older studies (second-generation implants) showed around 70–80% survival at 10 years​, whereas newer data report 10-year survival rates around 90% for current third-generation prostheses​. 
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	Unlike fusion, an ankle implant can wear out or loosen – meaning that after 10–15+ years, a fraction of TAR patients will need revision or fusion. The trend is that survivorship is improving with modern implants, approaching that of hip/knee replacements. Nonetheless, TAR does not yet match the “one and done” permanency of a successful fusion; careful long-term follow-up is required to monitor implant integrity.

	Need for Further Surgery
	Even after a successful fusion, patients may require additional surgeries down the line. Hardware (screws/plates) from the fusion sometimes causes irritation and ~10–15% of patients might need hardware removal in the months or years after fusion 

Due to increased load on adjacent joints, some fusion patients eventually undergo fusion of other joints as described above. 

If a nonunion or malunion occurs, a revision fusion with or without bone grafting is needed (in ~5–10% of cases). 

In Hennesys paper, the most frequent re-intervention after AF was metalwork removal, particularly within the first year (over 50%of early re-interventions).
The long-term cumulative re-intervention rate for AF was 30.8% at 25 years, but the majority of these were minor(hardware removal or injections).
Revision fusion due to nonunion or malunion was uncommon: only 11.4% of all AF re-interventions (not 11% of all AF patients), reinforcing that revision fusion in the real world is infrequent.
Hindfoot fusions occurred in 6–8% of patients over 25 years, similar to TAR.
Thus, while additional procedures are not rare, they are mostly lower-risk, predictable, and technical straightforward, with revision fusion representing only a small proportion.

	TAR patients may require further surgery for minor reasons (e.g. polyethylene liner exchanges, arthroscopic debridement for impingement, or addressing gutter osteophytes) – which can happen a few years in as part of implant maintenance. Others are major, like revision of components or conversion to fusion if the implant fails.

In Hennesy’s paper, TAR patients underwent significantly more additional procedures than AF patients, and a greater proportion were major.
From the 25-year national cohort, TAR had a lower early hardware-related re-intervention rate than AF, but over time accumulated more total additional procedures.
The cumulative re-intervention-free survival at 25 years was 65% for TAR, meaning TAR patients were more likely to need at least one additional operation.
Across all re-interventions, more than 60% of early TAR procedures were: arthroscopic/open debridement, aspiration, injections, treatment of infection and component revision. Major procedures included: revision TAR (12.2% of all TAR re-interventions), conversion to fusion (6.8% of all TAR re-interventions), hindfoot fusion (3.8%)
TAR patients therefore undergo a higher proportion of complex or reconstructive procedures, and often face multiple minor operations before eventual revision.
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	The overall re-operation rate (including minor and major procedures) is higher with TAR: a meta-analysis found 21% of TAR patients needed some reoperation, versus 14% for fusion at 5 years. 
The 25-year national evidence demonstrates: AF → Additional procedures are common but mostly minor (hardware removal, injections). Major revision fusion is uncommon.
TAR → Patients have a higher cumulative need for further surgery, including both minor maintenance procedures and major revision/reconstruction.
While both procedures may lead to later interventions, TAR carries a greater long-term burden of surgery, with a substantially higher rate of major reconstructive procedures.
 

	Complexity of Revision
	Revision of ankle fusion remains relatively straightforward compared with revision of TAR.
The national study shows that although revision fusion is rare (≈2.5% at 10 years; 3.1% at 20 years), when it is required:
The procedure usually involves re-preparing the joint, adding bone graft, and refixing with updated hardware.
Fusion revision techniques are familiar, reproducible, and technically predictable.
Even when adjacent joint arthritis later requires subtalar or triple fusion, these procedures are also well-established and predictable in surgical difficulty.
Outcomes of revision fusion are generally favourable, with high union rates in most series, though national coding data do not capture radiographic nonunion rates when no surgery is performed.
Overall, AF failures tend to be mechanical (nonunion, hardware irritation) and are managed with procedures that are less complex and have higher success rates compared with TAR salvage.


	Revision of a failed TAR can be complex and challenging. If the implant loosens or wears out, surgeons must either perform a revision TAR (replace components, often with special implants to compensate for bone loss) or remove the prosthesis and fuse the ankle. 

In contrast, failed TAR is substantially more complex to manage.
The national 25 year study highlighted that:
TAR carries a four-fold higher revision risk than fusion, and many patients undergo multiple minor procedures before the major revision (debridement, bearing exchanges, impingement surgery, cyst grafting).
When the prosthesis fails due to loosening, wear, infection, or bone loss, surgeons face two challenging options:
Revision TAR – technically demanding, often requiring stems, augments, custom components, or structural grafts to address bone loss.
Conversion to fusion – far more difficult than primary fusion because of substantial bone loss, compromised soft tissues, and altered ankle mechanics. There maybe requirement for bone void management, needing large amounts of bone graft or cages, which are salvage operations.
Nationally, TAR→fusion formed 6.8% of TAR re-interventions, demonstrating how frequently surgeons resort to salvage fusion.
Fusion after failed TAR shows lower union rates than primary fusion and frequently requires bulk bone graft or hindfoot nails.
Thus, TAR failures evolve into complex reconstruction problems, often involving staged or multi-step surgery, higher complication risks, and more difficult rehabilitation.
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	Overall, dealing with a failed fusion tends to be less complex than dealing with a failed TAR​. 

Long-term evidence reinforces the clinical experience:
Failed AF → Usually managed with straightforward, predictable revision fusion or adjacent joint fusion.
Failed TAR → Often requires highly complex reconstructive surgery, with greater bone loss, multiple procedures, and more variable outcomes.
Therefore, the complexity and risk profile of revision surgery is substantially higher for TAR than for fusion.
 




