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Traditionally, ankle arthrodesis was reported using lag screws and intramedullary
nails; however, with time, alternate fixation choices, such as a variety of plating tech-
niques, have emerged leading to numerous reports in the literature. On the other hand,
there are clinical scenarios that may benefit from an ankle arthrodesis with external fix-
ation, including bone quality that cannot support internal fixation, history of infection at
the arthrodesis site, and compromised soft tissue envelope. Combined internal and
external fixation may also be beneficial; however, studies with longer periods of
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KEY POINTS

� Ankle arthrodesis techniques that are not destabilizing and maintain the lateral and medial
malleoli are preferred when feasible.

� Crossed screw configuration for an ankle arthrodesis provides great osseous stability and
compression when compared with parallel screws.

� Anatomic reduction and positioning of an ankle arthrodesis is paramount to improving
functional outcomes and pain levels.

� Utilization of a multiplane circular external fixator for an ankle arthrodesis is advantageous
for revision and lower extremity preservation cases.
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follow-up are lacking. Many biomechanical studies have been performed attempting
to compare fixation methods; however, the results of such studies have limited appli-
cation in the clinical realm, as multiple variables in real-world scenarios may affect sur-
gical outcomes.1–3 One of the most frequent complications of ankle arthrodesis is
nonunion. A better understanding of minimizing bone resection when feasible while
preserving the periarticular blood supply along with meticulous joint preparation and
stable fixation can potentially improve the union rates for ankle arthrodesis. The
optimal choices of fixation relies on several factors including and not limited to pa-
tients’ overall medical status, presence of multiple medical comorbidities, severity
of deformity, presence of infection, vascular supply, and patients’ compliance with
treatment modalities.

ANKLE ARTHRODESIS IN ELECTIVE AND RECONSTRUCTIVE SURGERY

Elective ankle arthrodesis can include those performed for osteoarthritis, rheumatoid
arthritis, posttraumatic arthritis, paralysis, and severe ankle instability or soft tissue
contracture. In 1988, Lynch and colleagues4 studied the outcomes of 62 ankle
arthrodeses for treatment of mostly osteoarthritis with an average of a 7-year
follow-up. Methods included screw fixation for compression arthrodesis, transfibular
arthrodesis, anterior sliding graft, and the dowel technique, with an overall 14%
nonunion rate. In 1990, a retrospective case series of 26 patients for treatment of
mostly posttraumatic arthritis using crossed cancellous screws in 41% showed a
high overall union rate.5 External fixation in this study also demonstrated a high union
rate. In a 1994 study by Frey and colleagues6 with an average 4-year follow-up, 33 pa-
tients underwent ankle arthrodesis using cancellous screws, yet 36% (12 patients) of
these experienced nonunion. In the same study, internal compression plates were
used in 17 patients, with a 35% (6 patients) rate of nonunion. Furthermore, this study
found a 55% (6 out of 11 patients) nonunion rate in those patients undergoing ankle
arthrodesis with external fixation. A 2002 study by Hanson and Cracchiolo7 for
tibiotalocalcaneal arthrodesis in 10 patients using a blade plate with posterior
approach showed 100% union rate with an average of 37 months’ follow-up.7 This
case series included patients with posttraumatic arthritis, primary degenerative
arthritis, and rheumatoid arthritis and postpolio deformity. In 2005 a study by Ander-
son and colleagues8 used a retrograde intramedullary nail for ankle arthrodesis in 26
patients with rheumatoid arthritis, resulting in radiographic fusion of all but one case
and a high rate of patient satisfaction at a median 3 years of follow-up. A systematic
review by Donnenwerth and Roukis9 found a 24.2% nonunion rate for patients with
tibiotalocalcaneal arthrodesis with retrograde compression intramedullary nail fixation
for failed total ankle replacement. A study by Napiontek and Jaszczak10 in 2015
analyzing 23 patients who underwent ankle arthrodesis for posttraumatic arthritis,
osteoarthritis, and paralytic causes using screw fixation with an average follow-up
of 32 months demonstrated effective arthrodesis with only one patient requiring sur-
gical revision.10 In a study with a mean follow-up of 4.4 years after ankle arthrodesis
using triangular external fixation for posttraumatic arthrosis, Kiene and colleagues11

reported comparable nonunion rates with internal fixation; however, they also showed
increased pain and complication rates commenting that this method may best be
reserved for cases of infected arthritis and soft tissue compromise. Easley and col-
leagues12 analyzed the use of internal and external fixation for revision ankle arthrod-
esis in 45 patients with an average follow-up of 50.3 months, demonstrating that
circular external fixation achieves acceptable union rates when internal fixation is
contraindicated.
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