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Medial impingement after ankle replacement
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Abstract Ankle replacements appear to offer a good
alternative to fusion for most arthritic conditions. Use of
mobile bearings has significantly improved results of ankle
replacement. Ankle replacements still have a significant
minor-complication rate which does not seem to affect the
long-term outcome. Medial impingement as a complication
has been reported with popular designs. We reviewed the
senior author’s first five years of Buechel-Pappas ankle
replacements looking at AOFAS scores, VAS scores, patient
satisfaction, learning curve of the surgeon and complica-
tions. Eight patients out of a total of 34 reported symptoms of
medial impingement at follow-up. Four patients underwent
revision surgery for this. Ankle replacements have a
significant proportion of minor complications, one of which
is medial impingement. Whether this is due to implant
design, residual arthritis in medial recess or soft-tissue
pathology is uncertain but revision surgery may be required.

Résumé La prothèse de cheville apparaît comme une
solution alternative satisfaisante à l’arthrodèse dans la
plupart des arthroses de la cheville. L’utilisation de
prothèses à plateaux mobiles a significativement amélioré
les résultats de ce type d’arthroplastie. Elles ont toujours un
taux de complication minime et ce taux ne semble pas
s’aggraver avec la surveillance à long terme. Les conflits
internes ont été décrits avec les implants les plus habituels.

L’auteur senior de cette publication a revu toutes les
prothèses de cheville de type Buechel-Pappas posées lors
des cinq premières années et cotées selon le score AOFAS
et le score VAS, la satisfaction des patients, la courbe
d’apprentissage du chirurgien et les complications.
8 patients sur 34 ont rapporté des signes de conflits
internes. 4 patients ont bénéficié d’une révision de la
prothèse secondaire à ce conflit interne. Les prothèses de
cheville ont une proportion significative de complications
minimes, le conflit interne étant secondaire au dessin de
l’implant. Les lésions arthrosiques résiduelles et la patho-
logie des tissus mous environnant peuvent, avec ce conflit
interne, nécessiter une reprise chirurgicale.

Introduction

Arthrodesis of the ankle joint gives satisfactory short- and
medium-term results; however, in the longer term, it
frequently leads to sub-talar and mid-tarsal osteoarthritis
which is difficult to treat [3]. The first ankle prostheses in
the early 1970s had high failure rates [4]. First- and second-
generation ankle replacements had a high rate of failure due
to instability and loosening respectively. Third-generation
designs incorporate three major improvements: mobile
bearing, cementless fixation and minimal bone resection.
Use of mobile bearings has significantly improved results
of ankle replacement [13]. The Buechel-Pappas™ ankle
prosthesis (Endotec, NJ, USA) is a cementless, porous-
coated, congruent-contact, mobile-bearing total ankle re-
placement system. It does not replace malleolar joints.
Ankle replacements have a significant complication rate
including nerve injury and fractures which have been
suggested to be minor complications as they do not seem
to affect outcome.
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Materials and methods

Thirty-four consecutive total ankle replacements performed
by the senior author from October 1999 to May 2004 were
reviewed in this study. Mean follow-up was 2.8 years
(range: 1–5.5 years). Pre- and post-operative VAS (visual
analogue scale) scores and AOFAS (American Orthopaedic
Foot and Ankle Society) scores were evaluated to assess
patient satisfaction and outcome. Operative notes and
radiographs were reviewed to determine intra-operative
and post-operative complications. Tourniquet time as
recorded in operation notes indicated that there was a
learning curve for the procedure.

AOFAS score [6] is the most commonly used scoring
system for assessment of ankle problems [7]. VAS is a
standard measurement tool in pain research and clinical
practice [10]. Patient satisfaction was graded as ‘very
happy’(would recommend to others), ‘happy’ ( will not
recommend to others, but happy with result), ‘satisfactory’
(much better), ‘unhappy’ ( will consider alternatives next
time).

Results

Male-to-female ratio was 1:1.4. Mean age was 65 years
(range: 33–83). Indication for surgery was primary osteo-
arthritis in 13, post-traumatic arthritis in 13 and rheumatoid
arthritis in eight. Average VAS score was 8.2 pre-operative
and improved to 2.0 at follow-up. AOFAS score improved to
72 from 39.1 (Table 1). Operating time averaged 113 min in
1999 and 85 min in 2004. Significant complications were
medial impingement, intra-operative malleolar fractures and
nerve injury (Table 2). Five patients had intra-operative
malleolar fractures (four medial, one lateral). Only one
needed internal fixation and all healed uneventfully in due
course. Three patients had injury to cutaneous nerves,
which was diagnosed by painful neuromas over the scar,
and none had any significant functional disability from this.
Three patients had superficial infection which settled with
antibiotics, but there were no cases of deep infection. In
total, 58% of patients were very happy, 32.5% were happy
or satisfactory, 9.5% were unhappy with the result. Two

patients had had ankle fusion on the opposite side earlier,
both were happier with the replaced side.

Eight patients reported persistent medial side pain at
follow-up. All eight patients had evidence of arthritis in
both medial and lateral recesses on follow-up radiographs,
but were symptomatic only on the medial side. None of
these had an intra-operative fracture or nerve injury. Four
of these patients underwent surgery because of the severity
of symptoms. One patient underwent arthroscopic debride-
ment of scar tissue and impinging bone which gave good
symptomatic relief. Another patient (Fig. 1) had open
debridement of impinging bone in the medial malleolar
joint. The other two had tibialis posterior tendonitis and
underwent surgical decompression. Both were found to
have degenerative tears of the tendon. The rest of the
patients were treated conservatively. All four patients who
had repeat surgery were symptom free at the time of review
(minimum of six months follow-up), and the patients who
were treated conservatively reported no further progression
of symptoms.

Discussion

Ankle replacements have a high minor-complication rate.
Malleolar fractures have been reported to be a common
intra-operative complication of ankle replacements [8].
Literature reports the rate to be up to 20%, and some
authors have recommended prophylactic pinning of mal-
leoli as well to prevent this. Most authors feel that
undisplaced fractures do not need fixation [15]. Similarly
Myerson and Mroczek [9] observed a high rate of intra-
operative fractures and tendon/nerve injuries. They found
that incidence of complications decreased with surgeon’s
experience with the procedure. We had five malleolar
fractures of which only one needed fixation as others did
not have any effect on the stability of the prosthesis. All
fractures were found to be healed at follow-up. None of
these patients had any residual medial side pain.

Spirt et al. [14] reported a high reoperation rate (28%)
with Agility (DePuy, Warsaw, IN, USA) total ankle
replacements and found that 45% patients had heterotopic

Table 1 AOFAS and VAS scores

Diagnosis AOFAS score VAS score

Pre-op Post-op Pre-op Post-op

Osteoarthritis 53.5 77.9 8.2 2.3
Post-traumatic arthritis 40.2 68.1 8.1 2.5
Rheumatoid arthritis 34.0 70.4 8.7 2.0
All patients 39.1 72.0 8.2 2.0

Table 2 Complications

Diagnosis Complications

Fractures Nerve
injury

Medial
impingement

Osteoarthritis (n=13) 1 1 4
Post-traumatic arthritis (n=13) 2 2 3
Rheumatoid arthritis (n=8) 2 0 1
Total (n=34) 5 3 8
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bone formation which needed debridement. Younger age
was found to have a negative effect on the rates of
reoperation and failure. This shows that use of implant
designs like Agility that replace medial and lateral recesses
may not prevent impingement symptoms. Interestingly
Buechel and Pappas [2] did not note medial impingement
symptoms to be a significant problem in their series.

Rippstein [13] reported that even with significant
arthritis in malleolar joints, Buechel-Pappas (BP) prosthesis
was an acceptable choice provided impinging osteophytes
were removed. He found insertion of the prosthesis much
easier technically compared to STAR (Scandinavian Total
Ankle Replacement) (Waldemar Link, Hamburg, Ger-
many), especially for talar side resection, which does not
require further bony resection. Implant designs like Agility
can treat arthritis in medial and lateral gutters by extending
the replacement to these joints, but can still cause soft-
tissue impingement. Whether prophylactic soft-tissue de-
compression may offer a solution is also doubtful, but may
be useful in patients who have significant medial symptoms
before surgery.

Pain relief after ankle replacement may not be
absolute. Pyevich et al. [12] reported that only 55% of
patients reported no pain from ankle joint at an average
follow-up of 4.8 years. In our series, 18% reported no pain
(VAS of 0) and another 56% reported only mild pain (VAS
of 1 or 2). Nishikawa et al. [11] found that even with poor
clinical results, especially in terms of radiological appear-
ance, patients often reported good levels of satisfaction.
Their series used an ankle prosthesis which had a medial
facet, and with that, no patients had residual medial
joint pain.

Rippstein [13] reported medial ankle pain as a compli-
cation of both STAR and BP prostheses. This may be
caused by the cylindrical shape of the talar component (the
physiological talus has a cone shape with a smaller radius
on the medial side). This has not been proven yet, but has

been addressed in newer designs such as the Salto
prosthesis (Tornier SA, France) [1] and Hintegra (Newdeal
SA, France) [5]. Both Salto and Hintegra have been
designed to improve the anatomical design of bearing
surfaces, especially the talus, which is broader anteriorly
and has a larger radius of curvature laterally than medially.
This improved talar design is aimed at mimicking the
physiological motion of the talus. Preliminary results from
these prostheses appear encouraging [1, 5].

We believe that all these factors play a role in medial
impingement. Some patients do have soft-tissue impinge-
ment and this was true in the two who had symptomatic
improvement after tibialis posterior decompression. Two
patients who had arthroscopic/open decompression had
evidence of bony impingement. Pre-existing medial joint
arthritis or an intra-operative fracture of the medial
malleolus does not appear to predispose to medial impinge-
ment. Whether the improved anatomical design of newer
prostheses like Salto and Hintegra will prevent medial
impingement remains to be seen.

Conclusions

Ankle replacements appear to offer a good alternative to
fusion in selected patients. There is a significant risk of
minor complications. Medial impingement may require
further surgical procedures at a later date depending on
the severity of symptoms. The exact cause for this remains
unknown; implant design may be incriminated if the newer
anatomical designs overcome this problem.
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Fig. 1 A 48-year-old female with post-traumatic arthritis, 18 months after ankle replacement (AP, lateral and oblique X-rays) showing significant
medial joint arthritis
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