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1. Introduction

In recent years, total ankle replacement (TAR) has undergone a series of evolutions
and changes in terms of materials, prosthetic designs, and surgical techniques.

To improve implant survival and reduce the risk of revision, care should be taken
in pre-operative planning of associated extra-articular deformities. Foot malalignments,
including flat or cavus-varus foot, are frequent. When mild and completely asymptomatic,
they raise the question: do or do they not need to be corrected as a protection function for
the prosthetic components?

2. Discussion

Additional surgical procedures are frequently associated with TAR, and they include,
among others, realignment osteotomies, tendon transfers, joint arthrodesis, and ligamen-
tous reconstructions. “To perform or not to perform them (even when the patient is
asymptomatic), that is the question”.

Satisfactory results in the TAR are obtained from the combination of several factors,
including patient selection, prosthetic design, adequate rehabilitation, joint alignment, and
ligamentous stability [1]. The last two are the only factors that strictly depend on the
intraoperative management of the referring surgeon. While in the case of symptomatic
extra-articular foot deformities, additional procedures are almost always necessary, to the
detriment of residual post-operative pain, their actual need for asymptomatic extra-articular
malalignments still raises doubts.

The still high rate of complications at long-term follow-up, compared to hip and knee
prosthetic surgery, may depend, among other factors, on the imbalance of the definitive
prosthetic ankle components [2,3]. Procedures such as calcaneal osteotomies, lateral and/or
medial ligamentous reconstruction, and subtalar or midtarsal arthrodesis may be necessary
even when the pathology is not symptomatic to protect the prosthetic components and
reduce the risk of revision. In the most recent literature, the general failure rate is on aver-
age 12.3% at 7 years and 12.1% at 10 years [4,5]. However, the risk–benefit ratio connected
to additional surgical procedures must be considered, according to a kind of “balance
effect” that can move its needle towards the necessity of surgery or not, on the basis of a
careful pre-operative and intra-operative assessment. The reasons against the execution
of associated surgical procedures in asymptomatic foot malalignments include increased
intraoperative risk due to the complexity of the surgery, increased soft tissue stress (with
potential infectious or vascular complications) and operating time, and delayed bone con-
solidation or nonunion that could lead to revision bone surgery [6]. On the other hand, the
elements in favor of additional surgery during TAR are represented by a better protection
of the prosthetic components in the long term, thanks to a better distribution of load vectors
and forces on the implant. In case of instability or extra-articular malalignments, they could
lead to the failure of the implant, with periprosthetic osteolysis (generally due to repeated
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micromovements) and wear of the ultra-high-molecular-weight polyethylene (UHMWPE)
liner [7–9].

Going into the details of the different prosthetic designs, a fixed-bearing prosthesis
could worsen an asymptomatic osteoarthritis of the nearby joint and seems to be related to
an increased risk of loosening, if compared to mobile-bearing design. However, in a recent
meta-analysis, there were no statistically significant differences in the revision rate of the
two different prosthetic designs [2,4,10]. Proper alignment and stability of the ankle are
crucial for the protection of the prosthetic elements [1]. In case of failure of the prosthesis,
revisioning the implant and not taking into consideration foot deformity or ligamentous
laxity could lead to a new failure and poor clinical and radiographic results. [11,12].

In summation, the stakes are high. Revision TAR involves a more complex and risky
surgery, since the bone stock is limited [6] and the lower limb symmetry is compromised,
requiring experienced surgeons to manage it. The aim of this short editorial is to raise
points of view, discussions, and questions, with the need for further in-depth and long-term
studies regarding the use of associated procedures in case of asymptomatic foot deformities,
instability, or osteoarthritis to reduce the incidence of revision surgery in the long-term
follow-up.

Author Contributions: Conceptualization and supervision: M.M. and S.Z. Review and editing: A.G.
Writing and draft preparation: M.D.P. Writing and draft preparation and conceptualization: S.C. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Choi, W.J.; Yoon, H.S.; Lee, J.W. Techniques for managing varus and valgus malalignment during total ankle replacement. Clin.

Podiatr. Med. Surg. 2013, 30, 35–46. [CrossRef]
2. Palanca, A.; Mann, R.A.; Mann, J.A.; Haskell, A. Scandinavian Total Ankle Replacement: 15-Year Follow-up. Foot Ankle Int. 2018,

39, 135–142. [CrossRef]
3. Hutchinson, B.; Schweitzer, M.J. Revision Surgery for Failed Total Ankle Replacement. Clin. Podiatr. Med. Surg. 2020, 37, 489–504.

[CrossRef] [PubMed]
4. Hauer, G.; Hofer, R.; Kessler, M.; Lewis, J.; Leitner, L.; Radl, R.; Leithner, A.; Sadoghi, P. Andreas Leithner. Revision Rates

After Total Ankle Replacement: A Comparison of Clinical Studies and Arthroplasty Registers. Foot Ankle Int. 2022, 43, 176–185.
[CrossRef] [PubMed]

5. Richter, D.; Krähenbühl, N.; Susdorf, R.; Barg, A.; Ruiz, R.; Hintermann, B. What Are the Indications for Implant Revision in
Three-component Total Ankle Arthroplasty? Clin. Orthop. Relat. Res. 2021, 479, 601–609. [CrossRef] [PubMed]

6. Franz, A.C.; Krähenbühl, N.; Ruiz, R.; Susdorf, R.; Horn-Lang, T.; Barg, A.; Hintermann, B. Hindfoot balancing in total ankle
replacement: The role of supramalleolar osteotomies. Int. Orthop. 2020, 44, 1859–1867. [CrossRef]

7. Zhao, H.; Yang, Y.; Yu, G.; Zhou, J. A systematic review of outcome and failure rate of uncemented Scandinavian total ankle
replacement. Int. Orthop. 2011, 35, 1751–1758. [CrossRef]

8. Espinosa, N.; Klammer, G.; Wirth, S.H. Osteolysis in Total Ankle Replacement: How Does It Work? Foot Ankle Clin. 2017, 22,
267–275. [CrossRef] [PubMed]

9. Demetracopoulos, C.A.; Cody, E.A.; Adams, S.B., Jr.; DeOrio, J.K.; Nunley, J.A., 2nd; Easley, M.E. Outcomes of Total Ankle
Arthroplasty in Moderate and Severe Valgus Deformity. Foot Ankle Spec. 2019, 12, 238–245. [CrossRef] [PubMed]

10. Currier, B.H.; Hecht, P.J.; Nunley, J.A., 2nd; Mayor, M.B.; Currier, J.H.; Van Citters, D.W. Analysis of Failed Ankle Arthroplasty
Components. Foot Ankle Int. 2019, 40, 131–138. [CrossRef] [PubMed]

11. Hsu, A.R.; Haddad, S.L.; Myerson, M.S. Evaluation and management of the painful total ankle arthroplasty. J. Am. Acad. Orthop.
Surg. 2015, 23, 272–282. [CrossRef] [PubMed]

12. Steck, J.K.; Schuberth, J.M.; Christensen, J.C.; Luu, C.A. Revision Total Ankle Arthroplasty. Clin. Podiatr. Med. Surg. 2017, 34,
541–564. [CrossRef] [PubMed]

http://doi.org/10.1016/j.cpm.2012.08.004
http://doi.org/10.1177/1071100717738747
http://doi.org/10.1016/j.cpm.2020.03.004
http://www.ncbi.nlm.nih.gov/pubmed/32471614
http://doi.org/10.1177/10711007211053862
http://www.ncbi.nlm.nih.gov/pubmed/34766517
http://doi.org/10.1097/CORR.0000000000001517
http://www.ncbi.nlm.nih.gov/pubmed/33105302
http://doi.org/10.1007/s00264-020-04681-z
http://doi.org/10.1007/s00264-011-1339-y
http://doi.org/10.1016/j.fcl.2017.01.001
http://www.ncbi.nlm.nih.gov/pubmed/28502348
http://doi.org/10.1177/1938640018785953
http://www.ncbi.nlm.nih.gov/pubmed/29985050
http://doi.org/10.1177/1071100718802589
http://www.ncbi.nlm.nih.gov/pubmed/30296848
http://doi.org/10.5435/JAAOS-D-14-00017
http://www.ncbi.nlm.nih.gov/pubmed/25829450
http://doi.org/10.1016/j.cpm.2017.05.010
http://www.ncbi.nlm.nih.gov/pubmed/28867059

	Introduction 
	Discussion 
	References

