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Where Are We Now?

rthrodesis is currently the
lone surgical option for end-
stage arthritis of the subtalar
and Chopart’s joints. By contrast,
alternative approaches to arthrodesis
are available for the ankle, including
total ankle replacement, which has
gained popularity during the past dec-
ade. This resurgence was driven by the
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clinical findings of progressive joint
arthritis of the subtalar joint after ankle
fusion [4].

The current study by Hutchinson
and colleagues turns the tables and
examines the impact of an isolated
subtalar arthrodesis, as well as double
(subtalar and talo-navicular) or triple
arthrodesis  (double and calca-
neocuboid) on ankle joint load,
including force, contact area, contact
stress, and external rotation.

In this biomechanical model, the
authors are attempting to answer what
force and contact stress does the ankle
joint experience after various combi-
nations of hindfoot fusions in a neutral
and uneven surface model (varus and
valgus positions). This cadaveric study
uniquely examines the impact of neu-
tral, and simulated uneven surfaces on
the ankle joint after hindfoot stabi-
lization and demonstrates decrease
force and contact area, while ulti-
mately determining that contact stress
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was unchanged. Although there is
limited information on this question
from a biomechanical standpoint, there
are a number of long-term retrospec-
tive clinical series that have
demonstrated radiographic changes in
the ankle joint after triple arthrodesis
[2, 5]. Interestingly, these clinical
studies reported 30% to 40% of
radiographic changes of the ankle
approximately 25 years after a triple
arthrodesis. However, the clinical
impact to the patient of this finding
seemed to be minimal. This leaves
clinicians questioning the importance
of isolated radiographic findings.

Where Do We Need To Go?

Although the current study supports
results from the clinical case series
indicating that ankle joint radiographic
wear occurs at long-term followup, the
clinical importance of all this work
remains unknown. For example, we
still have considerable uncertainty
about how we might manage a patient
with severe hindfoot arthritis and mild
ankle symptoms; should this patient
undergo a triple arthrodesis and risk
worsening the ankle symptoms? What
about the patient with both ankle and
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subtalar arthritis; we know that panta-
lar arthrodesis can leave patients with
substantial disability, but would a
subtalar arthrodesis performed in con-
cert with an ankle replacement put the
arthroplasty at risk of premature fail-
ure? One way to ascertain which
biomechanical and radiographic chan-
ges matter is to correlate them with
patient-reported outcomes (PROs).
Generally, this has not been done.
Future research needs to assess the
importance of these radiographic
changes over time to our patients.

How Do We Get There?

Since this study used a cadaveric
model, verifying the altered forces
with an in vivo human model would be
helpful. There is promising science
using ultrasound to look at the material
properties of cartilage in vivo [3].
Concurrently, large,  multicenter,
prospective,  observational  studies
should be performed to examine vari-
ous patient groups, including those
with isolated hindfoot fusion and no
ankle symptoms, hindfoot fusion and
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ankle symptoms, hindfoot fusion and
ankle replacement, and a control group
of no arthritis or ankle arthritis only
and no hindfoot arthritis. Standardized
PROs such as the Patient Reported
Measurement  Information  System
could be obtained. The American
Orthopaedic Foot and Ankle Society
has begun an initiative (Orthopaedic
Foot and Ankle Research) [1] working
toward a common database for data
collection for studies such as these. A
common data collection suppository
can allow large data to be obtained
from diverse sources for generaliz-
ability. This data can enable research
opportunities such as data analytics,
comparative effectiveness, population
management, physician performance,
and quality assessment on common
and uncommon patient diagnoses and
surgeries to educate patients, provi-
ders, and payers. It would allow for the
clinical foot and ankle medical com-
munity to determine whether the
smaller surface area loading in the
ankle, demonstrated in the current
study after hindfoot fusion, has a
clinical impact on our patients with
concurrent mild ankle arthritis or leads

to lower longevity of an implant after
total ankle replacement.

References

1. American Orthopaedic Foot and Ankle
Society. Orthopaedic foot & ankle out-
comes research. Available at: http://
www.aofas.org/medical-community/
Pages/OFAR.aspx. Accessed Decem-
ber 28, 2015.

2. Haritidis JH, Kirkos JM, Provellegios
SM, Zachos AD. Long-term results of
triple arthrodesis: 42 cases followed for
25 years. Foot Ankle Int. 1994;10:548—
551.

3. Saltzman CL, Fehrle MJ, Cooper RR,
Spencer EC, Ponseti IV. Triple
arthrodesis: Twenty-five and fourty-
four year average follow-up of the
same patients. J Bone Joint Surg Am.
1999;81:1391-1402.

4. Kaleva E, Virén T, Saarakkala S, Sahl-
man J, Sirola J, Puhakka J, Paatela T,
Kroger H, Kiviranta I, Jurvelin JS,
Toyrds J. Arthroscopic ultrasound
assessment of articular cartilage in the
human knee joint: A potential diagnos-
tic method. Cartilage. 2011;2:246-253.

5. Raikin SM, Rasouli MR, Espandar R,
Maltenfort MG. Trends in treatment
of advanced ankle arthropathy by total
ankle replacement or ankle fusion.
Foot Ankle Int. 2014;35:216-224.


http://www.aofas.org/medical-community/Pages/OFAR.aspx
http://www.aofas.org/medical-community/Pages/OFAR.aspx
http://www.aofas.org/medical-community/Pages/OFAR.aspx

	CORR Insightsreg: How Do Hindfoot Fusions Affect Ankle Biomechanics: A Cadaver Model
	Where Are We Now?
	Where Do We Need To Go?
	How Do We Get There?
	References




