SALEM, OR






VERVEE VeV VvV VvV Vv

Nonsurgic:




Anatomy!

» Ankle is highly congruent hinge joint — fibia, talus, fibula = Mortise

» Movement is primarily sagittal plane, average 15-20 degrees ER
o Variable motion axis based on lower limb alignment

o Coupled movements with the foot involving Chopart and Subtalar
= DF - ER - Pronation
= PF-IR - Supination

» Very smalljoint given the forces it handles
o Around 13cm? talus cartilage surface area — knee is ~120
o Up to 5x BW with walking, about 10-15 x BW with running
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 Talar dome is wider anterior...more stable in DF
« Cenfral Sulcus...adds to congruity




Complex ligamentous structure
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Ankle Arthritis®

» Etiology:
» Post-traumatic (70%+) — fractures, sprains, OCDs
» Primary osteoarthritis — often varus filt
» Secondary — deformity, inflammatory, infectious, Charcot, AVN, etc.

» Epidemiology
» Around 30/100k/year
» Less common than hip (~88/100k/year) and knee (~240/100k/year)
» Presentation tends to be younger compared to hip and knee



Nonsurgical care

» NSAIDS - oral and topical

» Injections
» Corticosteroid
» PRP, HA, Stem cells — limited supporting evidence*

» Stretches and PT — preserve motfion
» Bracing - OTC and custom
» Arizona — historical gold standard
» PTB AFO w/ PDE (IDEO, REAKTIV, EXOSYM, etc)

» Rocker bottom shoe




Surgical options — Joint preservation

» Debridement/cheilectomy
» Arthroscopic or open approach
» Best for anterior wear and impinging spurs

» Deformity correction |
» Supramalleolar osteotomy? B
» Foot deformity correction® NN
» Best for mild wear and deformity patterns

» Distraction Arthroplasty’
» Limited indications
» Mild arthritis, no deformity, good motion
» High revision rate within 5 years




Ankle Arthrodesis

» Historical gold standarc
» Open approach o

» Arthroscopic
» MIS

» Outcomes
» Reliable elell
» Low reoper
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» Limitations
» Gait alteration

» Progressive wear of ess
» Nonunion rate ~5-10%'0
» Prolonged NWB'



Ankle Arthroplasty

» Introduced in the 1970s...

» Modern designs:

» Ongrowth/ingrowth

» Mobile vs fixed bearing

» Advanced polyethylene

» PSI/3D printing

» Revision systems and custom
» Motion preserving

» Allows more normal gait

» Offloads essential joints — concomitant ST
arthritise!213




Ankle Arthroplasty

» Conftraindications » Approaches
» Young Age » Majority of implants designed for anterior approach
» Morbid obesity » Wound issues can be a challenge — anteromedial
» Neuropath e
o » One current implant with lateral approach via
» Severe deformity fibular osteotomy
» Active Infection » Conversion of fusion fo arthroplasty is possible, but
» Poor soft tissues/bone stock outcomes mixed



Arthroplasty Outcomes

» Pain relief

>

>

95% or more report significant
improvement

Pain relief and function improve
up to 2 years

Able to resume low impact
exercises'!’

Early motion and weight bearing

Motion preserving, can improve
mofion in some

» Complications

vV vv Vv VvYyvyy

Fracture

Periarticular cysts

Talus collapse/aseptic loosening
Stiffness/Ankylosis

Infection

Wound Healing issues
Polyethylene wear/failure
Instability




Arthroplasty Survivorship

» Survivorship — all implants ~ 90% at 10
years's19

» Zimmer TM — 100% at é years?°

» Infinity — 21% at ? years?!

» Salfo mobile — 93% at 10 years?2

» InBone Il - 98% at 5 years?3

» STAR - 90% atf 10 years, 73% at 15 years?4 0 PTRT——
» Mobile vs Fixed — fixed maybe better on it 58

Cumulative implant survival %
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» Younger cohort generally less implant
longevity3



Revisions

» Revision TAR outcomes are generally poorer?6
» Invision survivorship — 81% at 4 years?’
» Tibial implants tend to fail earlier, revision more successful
» Talar implant failure and combined failure = worse outcome
» Revision surgery is never as easy, pain relief is less reliable
» Poor bone stock, scar tissue, increased wound issues, nerve injuries, etc
» Modular implant systems
» Everything to tackle most revision challenges in one set
» Custom implants — for the most challenging problems...



» Total Talus Replaceme
» Canreplicate na
» Fusion ingrowth SUr




Custom fusion implants

» Failed TAR creates a new challenge
» Bone Loss, fractures
» Soft tissue damage
» Infection
» Instability
» Custom fusion implants for TTC

» High complication rate but useful option to
avoid amputation?®




Current Trends

» Significant increased use of TAR over last 2 decades??-30
» Complication rates and revisions rates have not increased at the same pace?3!
» Research has focused on risk strafification to predict/improve outcomes
» Implant technology has improved significantly
» PSI has contributed to increased number of surgeons performing
» Revision systems and custom implants help with challenges
» Rates of ankle fusion noft significantly changed

» Latest data shows similar annual rates of TAR and AA.



Annual Incidence of Total Ankle Replacement vs Tibiotalar Arthrodesis Age >50

2008 2009 2010 2011 2012

=== Replacement (TAR)  =====Arthrodesis(TTA)




Projected growth of TAR3?

» 2017 there were 5315 primary TAR
performed, up 564% compared to 2005

» Linear regression modeling suggests by
2030 we could see another 800% increase
in primary ankle arthroplasty

» 2017 there were 1170 revision TAR, up
155% from 2005

» Technology and surgeon experience
have improved ulfilization without as large
of an increase in revisions and
complications

AOFAS Annual Meeting 2022

Projections and Epidemiology of Total Ankle and Revision Total Ankle Arthroplasty in the United
States to 2030

Jason A. Shah; Andrew M. Schwartz; Kevin X. Farley; Karim Mahmoud Khamis, MBE BCh; Ahmed K. Attia, MD; Sameh (Sam
A. Labib, MD; Rishin ). Kadakia, MD

Category: Ankle Arthritis; Ankle

Keywords: Ankle Arthroplasty; Ankle Arthritis; Ankle Fusion

Introduction/Purpose: Total ankle arthroplasty (TAA) utilization is increasing in the United States. As the incidence of this
procedure grows, it is important for providers to understand the future projections for ankle arthroplasty and more importantl

revision total ankle arthroplasty (rTAA).

Methods: The national inpatient sample (USA) was queried from 2005 to 2017 for all TAA and rTAA. Poisson and linear

regression analyses were performed to project annual incidence of TAA and rTAA to 2030, with subgroup analyses on septic

rTAA.

Results: There were 5315 TAAs performed in 2017, a 564% increase when compared to the TAAs performed in 2005. From
2017 to 2030, the incidence of TAAs is projected to increase from | 10% to 796%. There were | 170 rTAAs performed in 2017,
I 55% increase when compared to rTAAs performed in 2005. There was a 256% increase in the incidence of septic rTAAs from
2005 to 2017 with a projected increase between 22% and 120% by 2030.

Conclusion: The incidence of both TAAs and rTAAs are projected to significantly increase over the next decade. Given the
known risk factors of TAA and rTAA, these findings reinforce the need for thoughtful consideration when selecting patients for
TAA.

Foot & Ankle Orthopaedics, 7(4)
DO 10.1177/247301 1421500937
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My current approach

Maximize conservative care, shared decision making — TAR vs AA
» Neuropathy, poor soft tissues, very young — AA
» Nicofine use precludes surgery
Infinity w/ flat cut talus — PSI Prophecy Protocol
» primary TAR with 15* or less of coronal deformity, good bone, younger patients
Inbone w/ flat cut talus
» primary TAR with worse deformity, older patient, softer bone, heavier patients, etc
» Simple revision TAR with adequate bone stock
Invision system/custom implants — bigger revisions

Some foot deformity can be corrected simultaneously. Bigger reconstructions will stage
first, TAR 3-6 months after index
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Conclusions

>

Ankle arthrodesis and arthroplasty are effective terminal surgery options for pain
relief in patients with tibiotalar arthrifis.

Technology has advanced significantly, outcomes are more predictable, and
known complications are easier to avoid.

| expect the implant to survive for at least 10 years, barring any early complications.
| explain to patients that data is still in progress, and implants might last 15+ years.

When given the option for both surgeries, patients are overwhelmingly choosing
arthroplasty to maintain mofion and relatively normal gait.

Arthroplasty is no longer the future...it is very much the present...and it will contfinue
to evolve and improve



Literature

1 —Brockett CL, Chapman GJ. Biomechanics of the Ankle. Orthopedics and Trauma. 2016. Vol 30(3): 232 — 238.

2 — Gregerson MG, Dalen AF, Nilsen F, Molund M. The Anatomy and Function of Individual Bands of the Deltoid Ligament and Implications for Stability Assessment of SER
Ankle Fractures. AOFAS. 2022. Vol 7 (2): 1-8.

3 — Anastasio AT, Kim Bl, Wixted CM, DeCQrio JK, Nunley JA, Eosleg ME, Adams SB. Younger Patients Undergoing Total Ankle Arthroplasty Experience Higher Complication
Rates and Worse Functional Outcomes. J Bone Joint Surg Am. 2024. 106:10-20.

4 — Paget LDA, Reurink G, de Vos RJ, Weir A, Moen MH, Bierma-Zeinstra SMA, Stufkens SAS, Kerkhoffs GMMJ, Tol JL; PRIMA Study Group. Effect of Platelet-Rich Plasma
Injections vs Placebo on Ankle Symptoms and Function in Patients With Ankle Osteoarthritis: A Randomized Clinical Trial. JAMA. 2021. Oct 26;326(16):1595-1605.

go—zﬁi%ﬁ, %()in]n‘tJ]Bé I]_igowc. Outcomes of Joint Preservation Surgery in Valgus Ankle Arthritis Without Deltoid Ligament Insufficiency. Foot & Ankle International.

6 —Kim J, Kim JB, Lee WC. Clinical and Radiographic Results of Ankle Joint Preservation Surgery in Posterior Ankle Arthritis. Foot & Ankle International. 2021;42(10):1260-1269.
7 —Kaszuba SV, Frumberg DB, Gianakos AL. Ankle Distraction Arthoplasty: Evidence and Current Indications. Foot Ankle Clin N Am. 2025. 2(3): 1-10.

20—2%022(???)53 ﬁ\;,slérgszewski AP, Hlis SJ, et al. Differences in Gait and Stair Ascent After Total Ankle Arthroplasty and Ankle Arthrodesis. Foot & Ankle International.

9 — Coester LM, Saltzman CL, Leupold J, Pontarelli W. Long Term Results Following Ankle Arthrodesis for Post Traumatic Arthritis. 2001. 83A(2): 219-228.

}84—0Thevendron G, Younger A, Pinney S. Current Concepts Review: Risk Factors for Nonunions in Foot and Ankle Arthrodeses. Foot & Ankle International. 2012. 33(11): 1031-

11 — Zulauf EE, Prissel MA. Ankle Fusion Outcomes Utilizing Anterior Ankle Plating Techniques: A Systematic Review. Foot & Ankle Surgery: Techniques, Reports & Cases 3.
2023.100287: 1-7.

12 — Gross CE, Lewis JS, Adams SB, Easley M, DeQOrio JK, Nunley JA 2nd. Secondary Arthrodesis After Total Ankle Arthroplasty. Foot Ankle Int. 2016 Jul;37(7):709-14.

11138—7Del<|<erTJ, Walton D, Vinson EN, et al. Hindfoot Arthritis Progression and Arthrodesis Risk After Total Ankle Replacement. Foot & Ankle International. 2017;38(11):1183-

14 - Amin A, Mahoney J, Daniels TR. Anteromedial approach for ankle arthoplasty and arthrodesis: technique tip. Foot Ankle Int. 2012 Nov;33(11):1011-4

;82_0H4C]“ﬁi0'5/\{v1\'9%iq52k§5r E, Daniels TR. Effect of Novel Anteromedial Approach on Wound Complications Following Ankle Arthroplasty. Foot & Ankle International.

16 — Lundeen AL, Raduan FC, Stone McGaver R, et al. Takedown of Ankle Fusions and Conversion to Total Ankle Replacements. Foot & Ankle International.
2022;43(11):1402-1409.

17 — Bonnin MP, Laurent JR, Casillas M. Ankle function and sports activity after total ankle arthroplasty. Foot Ankle Int. 2009 Oct;30(10):933-44.



Literature

18 — Jennison T, Ukoumunne O, Lamb S, Sharpe |, Goldberg AJ. How long do ankle arthroplasties laste. Bone Joint J. 2023;105-B(3):301-306.
z]— Loveday DT, Baskaran D, Salsami MY, Bamrett MP, Smith GH. The 15 Year Ankle Arthoplasty Experience in a University Hospital. Foot and Ankle Surgery. 2022. 28: 217-

20 — Fletcher AN, Day J, Motsay M, Manchester M, Zhang Z, Schon LC. Transfibular Total Ankle Arthroplasty: Clinical, Functional, and Radiographic Outcomes and
Complications at a Minimum of 5-Year Follow-up. Foot & Ankle Infernational. 2024;46(1):1-8.

21 — Dahill M, Kostusiak M, Dean M, et al. Midterm Survivorship of 106 Infinity Total Ankle Replacements: A Case Series From 2 Non-designer UK Centers. Foot & Ankle
International. 2025;46(8):855-861.

22 - Little M, Binnie C, Effiom D, Super J, Kwok |, Rosenfeld P. The Salto Mobile-Bearing Total Ankle Arthroplasty: Survivorship, Radiologic, and Clinical Outcomes at an
Average ?-Year Follow-Up. Foot & Ankle International. 2025;46(4):399-409.

23 - Gagne OJ, Day J, Kim J, et al. Midterm Survivorship of the INBONE Il Total Ankle Arthroplasty. Foot & Ankle International. 2021;43(5):628-636.
24 — Palanca A, Mann RA, Mann JA, Haskell A. Scandinavian Total Ankle Replacement: 15-Year Follow-up. Foot & Ankle International. 2018;39(2):135-142.

25 - Nunley JA, Adams SB, Easley ME, DeCrio JK. Prospective Randomized Trial Comparing Mobile-Bearing and Fixed-Bearing Total Ankle Replacement. Foot & Ankle
International. 2019;40(11):1239-1248.

26 — Henry JK, Teehan E, Deland J, Ellis SJ, Demetracopoulos C. Lessons From Revision Total Ankle Replacement: Tibias Fail Earlier, and Taluses Fail Later (and Fail Again).
Foot & Ankle International. 2024;45(9):993-999.

27 — Ray JJ, Haynes WB, Graham GD, et al. Implant Survivorship and Radiographic Outcomes of Revision Total Ankle Arthroplasty Using a Modular Revision System. Foot &
Ankle International. 2025;0(0).

28 — Lewis TL, Walker R, Alkhalfan Y, Latif A, Abbasian A. Custom Patient-Specific 3D-Printed Titanium Truss Tibiotalocalcaneal Arthrodesis Implants for Failed Total Ankle
Replacements: Classification, Technical Tips, and Treatment Algorithm. Foot & Ankle International. 2024;45(9).950-961.

29 - gg(igi)nzs]l\g\,zﬁosouli MR, Espandar R, Maltenfort MG. Trends in treatment of advanced ankle arthropathy by total ankle replacement or ankle fusion. Foot Ankle Int. 2014
Mar; 2216-24.

30 - Sabour A, Alluri R, Tan E. A National Comparison of Total Ankle Replacement Versus Arthrodesis. Is There a Paradigm Shifte AOFAS Annual Meeting 2017. PG 1-2.

31 = Ratnasamy PP, Maloy GC, Oghenesume OP, Peden SC, Grauer JN, Oh |. The Burden of Revision Total Ankle Replacement Has Increased From 2010 to 2020. Foot &
Ankle Orthopaedics. 2023;8(3).

32 =Shah JA, Schwartz AM, Forlez KX, Khamis KM, Attia AK, Labib SA, Kadakia RJ. Projections and Epidemiology of Total Ankle and Revision Total Ankle Arthroplasty in the
United States to 2030. Foot & Ankle Orthopedics. 2022; 7(4).






	Slide 1: Ankle Arthritis Management: Fusion versus Arthroplasty
	Slide 2: Disclosures
	Slide 3: Outline
	Slide 4: Anatomy1
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9: Ankle Arthritis3
	Slide 10: Nonsurgical care
	Slide 11: Surgical options – Joint preservation
	Slide 12: Ankle Arthrodesis
	Slide 13: Ankle Arthroplasty
	Slide 14: Ankle Arthroplasty
	Slide 15: Arthroplasty Outcomes
	Slide 16: Arthroplasty Survivorship
	Slide 17: Revisions
	Slide 18: Custom implants
	Slide 19: Custom fusion implants
	Slide 20: Current Trends
	Slide 21
	Slide 22: Projected growth of TAR32
	Slide 23: My current approach
	Slide 24
	Slide 25: Conclusions
	Slide 26: Literature
	Slide 27: Literature
	Slide 28: Questions? Thanks!

