
new prosthetic designs for total
ankle arthroplasty (TAA) are
providing better function and equiv-
alent pain relief to ankle fusion,
according to an award-winning
study presented during the
American Orthopaedic foot &
Ankle Society’s annual summer
meeting.

The study, a 24-month nonran-
domized clinical trial, was
conducted at 15 equivalent medical
institutions offering a broad spec-
trum of surgical experience. Results
after 24 months indicate that the
ankles treated with an uncemented,
mobile-bearing ankle prosthesis had
better function and equivalent pain
relief as ankles treated with ankle
fusion surgery.

uncemented, mobile-bearing
ankle prostheses are new in the
united States, although they have
become popular in other countries
over the past decade. The study was
designed to determine the safety
and efficacy of a mobile-bearing
prosthesis to treat end-stage ankle
arthritis and was approved under
an investigational device exemption
by the u.S. food and Drug
Administration.

The study’s authors estimate that
more than 50,000 new cases of
degenerative ankle disease are
reported each year. Corresponding
author Michael J. Coughlin, MD,
notes, “In this prospective compar-
ison between total ankle arthro-
plasty and ankle arthrodesis
regarding function following
surgery, the arthroplasty ankle
design won hands down.”

An attractive option
The pivotal study design was a
noninferiority study with ankle
fusion as the control. In a noninferi-
ority study, the primary objective is
to demonstrate that a new treat-
ment is equivalent to a standard
therapy with regard to a particular

result while also having benefits for
other clinical end points, thus
making the new treatment an
attractive option.

The pivotal study involved 158
patients who underwent TAA with
the mobile-bearing implant design
between September 2000 and
December 2001 (TAA group) and
66 patients who underwent ankle
fusion between September 2000
and April 2005 (control group).
In addition, a second group of
448 patients underwent TAA
between March 2002 and October
2006 (continued access group)
after enrollment in the study
was closed.

Baseline demographics for each
treatment group are shown in
Table 1. The most common
primary diagnosis in both the
pivotal TAA group and the control
group was posttraumatic arthritis.
Patients in the pivotal TAA group,
however, had higher pain and lower
function scores than patients in the
control group.

Results were reported up to
24 months following surgery.
Success was defined by the
following four criteria:
• A 40-point improvement in total

Buechel-Pappas ankle score
• no device failures, revisions, or

removals
• Radiographic success
• no major complications

At 24 months, researchers had
complete data for 96 percent of the
pivotal TAA group, 79 percent of
the control group, and 66 percent
of the continued access group.
Complications and the need for
follow-up surgery were more

common in the pivotal TAA group
than in the control group and
included intraoperative fractures,
intraoperative nerve injury, soft-
tissue edema, decreased range of
motion, and wound problems.
The need for secondary surgery
after TAA was cut by 50 percent,
however, in the continued access
group compared to the pivotal
group; the authors attribute this
reduction to improved technique
and greater surgeon experience with
use of the TAA in the continued
access study.

The authors noted that, as
surgeons became more experienced,
they changed the size of the talar
implant, switching from a large
component that fit snugly into the
mortis to a smaller one. This
reduced the incidence of malleolar
impingement, pain, and the need
for a secondary procedure that
would require removal of bone.

At 24-months follow-up, the
ankles treated with the mobile-
bearing ankle prosthesis had better
function and equivalent pain relief
than the ankles treated with fusion.
The authors note, however, that
“longer follow-up is required to
better understand the durability and
functional longevity” of this TAA
design.

A more anatomic design
Dr. Coughlin said, “There is no
question that the new design of
total ankle replacements is a more
anatomic design. It is not cemented
and requires less bone resection,
and it demonstrates far superior
results than the ankle replacements
implanted in the 1970s. We are

continuing to follow the more than
600 patients involved in the study
and will continue to publish results
in the future.”

The mobile-bearing ankle design
is intended for use in patients with
degenerative traumatic and/or
rheumatoid arthritis for which
conservative measures are no longer
successful. Ankle replacement
should be reserved for those
patients with severe pain and loss of
function who no longer get relief
from conservative measures.

The study was published in the
july 2009 issue of Foot & Ankle
International, the official journal of
the AOfAS and received the Roger
A. Mann Award for best clinical
paper presented at the meeting.
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Table 1: Baseline Demographics for
Study Treatment Groups

Pivotal Continued
Description TAA Fusion Access TAA

Number of participants 158 66 435

Mean age (years) 63.2 57.1 63.0

Mean weight (pounds) 180.9 185.6 180.7

Males 78 (49.4%) 30 (45.5%) 179 (41.1%)

Females 80 (50.6%) 36 (54.5%) 256 (58.9%)
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