Knee Surg Sports Traumatol Arthrosc (2011) 19:999-1003
DOI 10.1007/s00167-011-1465-5

ANKLE

Tertiary osteochondral defect of the talus treated

by a novel contoured metal implant

Christiaan J. A. van Bergen - Mikel L. Reilingh -
C. Niek van Dijk

Received: 11 November 2010/ Accepted: 21 February 2011/Published online: 16 March 2011
© The Author(s) 2011. This article is published with open access at Springerlink.com

Abstract The primary treatment of most osteochondral
defects of the talus is arthroscopic debridement and bone
marrow stimulation. There is no optimal treatment for large
lesions or for those in which primary treatment has failed.
We report a 20-year-old female patient with persistent
symptoms after two previous arthroscopic procedures.
Computed tomography showed a cystic defect of the
medial talar dome, sized 17 x 8 x 8 mm. The patient was
treated with a novel contoured metal implant. At 1 and
2 years after surgery, the patient reported considerable
reduction in pain and had resumed playing korfball at
competitive level.

Level of evidence 1V.

Keywords Osteochondral lesions - Bone cyst - Talus -
Ankle - Metal implant - Treatment

Introduction

Arthroscopic debridement and bone marrow stimulation is
considered the primary treatment of osteochondral talar
defect (OCD) and yields 85% success [26]. In case of
failure of the primary treatment, current secondary treat-
ment options include repeat arthroscopic debridement and
bone marrow stimulation, osteochondral autograft transfer,
autogenous cancellous bone graft, and autologous chon-
drocyte implantation [4, 8, 9, 20, 23]. However, these
techniques are sometimes associated with donor-site mor-
bidity or involve two-stage surgery [2, 3, 13, 14].
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In order to treat OCDs of the medial talar dome after
failed primary treatment, a contoured articular inlay
implant (HemiCAP®, Arthrosurface Inc., Franklin, MA,
USA) with a diameter of 15 mm was developed. Fifteen
articular component offset sizes are available, based on the
surface anatomy of the medial talar dome. In a cadaveric
study, the offset sizes were found appropriate for a variety
of talar specimens. Furthermore, it was shown that a
slightly recessed implantation level prevents high contact
pressures [22]. Clinical goals of the implant are to offer
relief of pain and swelling, return to activity, and prevent
(further) cyst formation.

A two-year result of the first patient who was treated
with the novel implant is reported.

Case report

A 20-year-old female was referred with an OCD of the
right talus. Her symptoms had started after a supination
trauma of the ankle. She had been treated twice in the
referring hospital. During both procedures, the defect was
excised and curetted through anterior arthroscopic surgery.
The last procedure was 1 year and 2 months before her
presentation.

At presentation, the patient’s predominant symptom was
pain deep in the ankle joint during and after activity. She
used to play korfball at competitive level but had stopped
due to the pain. Korfball is a mixed gender team ball game,
similar to mixed netball and basketball, and is very popular
in the Netherlands.

At physical examination, leg alignment was neutral, the
range of motion was normal and symmetric, and both ankle
joints were stable. There was no recognizable tenderness
on palpation.
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Fig. 1 Preoperative
anteroposterior mortise view
and lateral radiographs of the
affected ankle showing a
radiolucent osteochondral
defect in the medial talar dome
(arrow)

Radiographs of the right ankle revealed a large cystic
osteochondral defect of the medial talar dome (Fig. 1).
A computed tomography scan confirmed the osteochondral
defect, measuring 17 x 8 x 8 mm, accompanied by some
small subchondral cysts and a loose fragment. After
informed consent was obtained, the patient was scheduled
for surgery.

Operative technique

A curved skin incision was made over the medial malleo-
lus. After two screw holes were predrilled in the medial
malleolus, a medial malleolar osteotomy was made at an
angle of 30 degrees relative to the long tibial axis [21],
exposing the osteochondral defect (Fig. 2a).

The defect was debrided. Utilizing a drill guide, a guide
pin was placed into the center of the defect, perpendicular
to the curvature of the medial talar dome. The cannulated
screw was inserted. A contact probe was used to determine
the radius of curvature; an offset size of 0.5 x 3.5 mm was
measured. A matching reamer prepared the site for place-
ment of the articular component. A trial articular compo-
nent allowed for final verification of proper fit (Fig. 2b).
The selected articular component was placed on the screw
(Fig. 2¢). It was impacted, thereby engaging the taper
interlock (Fig. 2d). The osteotomy was fixated with two
3.5-mm lag screws, and the wound was closed.

The postoperative management was initiated with a
plaster cast for 1 week and continued with a functional
brace (Walker, Ossur, Son en Breugel, the Netherlands) for
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5 weeks. After this 6-week period, radiographs of the
operated ankle confirmed consolidation of the malleolar
osteotomy. Physical therapy was prescribed to advance to
full weight bearing in 1 month.

Outcome

The patient recovered well from surgery. Initially, there
was a small area of numbness about the scar but this had
resolved at 3 months follow-up. The patient was able to
play korfball at the preinjury level after 1 year and con-
tinued to play at this level at 2 years follow-up. The
sagittal range of motion arc remained slightly reduced:
15° of dorsiflexion to 45° of plantar flexion compared to
20° of dorsiflexion to 45° of plantar flexion in the left
ankle.

Using numeric rating scales, the patient preoperatively
rated the pain as 0 when at rest, 8 when walking, and 10
when running. These numbers improved to 0, 0, and 1 at
final follow-up, respectively. The Foot and Ankle Outcome
Score [15] improved from preoperatively to final follow-up
on four of five subscales; the subscale “other symptoms”
decreased due to subjective inability to fully straighten and
bend the ankle. The American Orthopaedic Foot and Ankle
Society ankle-hindfoot score [11] improved from 74 pre-
operatively to 90 at 1 and 2 years.

Radiographs were obtained at all follow-up visits. The
implant remained in position, and there were no signs of
osteolysis or progressive degenerative changes in the ankle
joint (Fig. 3).
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Fig. 2 Intraoperative pictures of the operative technique. a The talar
lesion was exposed through an oblique medial malleolar osteotomy,
and the necrotic fragment was excised (arrow). b After the insertion
of a screw and the determination of the appropriate offset sizes, a trial
articular component (arrow) was placed. ¢ The final articular
component (A) was orientated in the correct plane and placed on
the screw (S). d Final view of the talus after engagement of the
articular component (arrow). Note that the edges of the implant are
slightly recessed compared to the adjacent cartilage level

Discussion

This prospective case report is the first clinical report of a
metal implant for OCDs of the talus and gives an insight
into the surgical technique and clinical follow-up. Treat-
ment of osteochondral lesions or osteonecrosis by means of
metal resurfacing implants is relatively new. During the
past 3 years, promising clinical results were reported for
the treatment of the femoral [24] and humeral head [18], as
well as the first metatarsal [10] and patellar surface [7].
Two biomechanical cadaveric studies provided foundations
for use of the talus implant in the ankle joint [1, 22].

The ideal indications for treatment with this implant are
not yet known. The authors consider its use in patients with
a large OCD on the medial talar dome who have clinically

significant pain more than 1 year after primary surgical
treatment. The following are regarded as contraindications:
age < 18 years, OCD size > 20 mm, ankle osteoarthritis
grade II or III, concomitant ankle pathology, advanced
osteoporosis, infection, diabetes, or a known allergy to
implant material.

The surgical approach is an important part of the
implantation technique because the accuracy of implanta-
tion of this device strongly depends on the approach and
quality of vision. For adequate exposure, the authors make
an oblique osteotomy of the medial malleolus. The oste-
otomy is ideally directed toward the intersection between
the tibial plafond and medial malleolus at an angle of 30°
relative to the long tibial axis [21]. Although there are other
osteotomy options, including anterior tibial, step-cut, and
inverted V or U osteotomies, the oblique osteotomy is our
preferred technique because it is relatively simple, expo-
sure of the talus is excellent, and congruent reduction is
well possible [12, 17, 21].

The surface of the prosthetic device should be placed
slightly recessed relative to the surrounding surface of the
talar cartilage because talar cartilage deforms during
weight bearing while the implant does not. Wan et al. [25]
measured a peak cartilage deformation of 34.5 £ 7.3%
under full body weight in persons with a medial talar dome
cartilage thickness of 1.42 & 0.31 mm. We therefore aim
at an implantation level of 0.5 mm below the adjacent
cartilage. This implantation level was found appropriate in
a previous cadaveric study [22]. When the prosthetic
device is correctly implanted, excessive contact pressures
of the implant are avoided [22].

While there are various offset sizes, each articular
component has a diameter of 15 mm. This is based on the
finding that primary arthroscopic treatment is generally
successful for lesions up to 15 mm, while this treatment is
less successful for larger lesions [6]. The set diameter may
be a disadvantage of the implant. In our patient, the largest
defect diameter was 17 mm. The part of the OCD that was
not covered by the implant is expected to be filled by
fibrocartilaginous tissue.

Alternative current treatment methods for this patient
are osteochondral autograft transfer system (OATS), can-
cellous bone grafting, an allograft, ankle arthrodesis or
prosthesis. OATS and cancellous bone grafting carry the
risk of donor-site pain and are available in limited amounts
[19, 2]. Allografts can be used for massive defects but are
not recommended for localized OCDs [20]. Ankle
arthrodesis or prosthesis is definite solutions for a recurrent
OCD but are rather not used in young patients. Recently
reported other treatment options are matrix-induced
autologous chondrocyte implantation (MACI) and engi-
neered osteochondral grafts [5, 16].
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Fig. 3 Radiographs after

2 years follow-up. There are no
implant-related complications
or progressive degenerative
changes of the ankle joint when
compared to preoperatively

Conclusion

The metallic implantation technique appears to be a
promising treatment for osteochondral defects of the
medial talar dome after failed primary treatment. Although
the clinical and radiological results of this prospective case
report with 2 years follow-up are promising, more patients
and longer follow-up are needed to draw any firm con-
clusions and determine whether the results continue with
time.

Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are credited.
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