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Abstract
Osteochondral lesions of the talus (OLT) are
frequently challenging problems for orthopaedic
surgeons. Although the talar cartilage has
remarkable stiffness to compression and elastic-
ity, it is susceptible to injury and has limited
regenerative capability. The treatment strategy
mainly is based on classification, diameter,
stage, and depth of the lesion as well
as patients’ age and level of activity, presence
of kissing lesions, and lower limb alignment.
Debridement, curettage, antegrade/retrograde
drilling, microfracture, and mosaicplasty are
the most frequently used treatments for
osteochondral talar lesions. Recently a novel
treatment method – resurfacing arthroplasty –
has become popular. The goal of this chapter is
to describe the surgical technique of talar
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resurfacing arthroplasty, review the current liter-
ature, and discuss rehabilitation protocols after
talar resurfacing.

Introduction

Osteochondral lesions of the talus (OLT) can be
defined as defects of the cartilaginous surface and
underlying subchondral bone of the talus. They are
commonly located on the medial dome and are
often deep and larger than lateral lesions (Elias
et al. 2007). A history of trauma has been reported
in 7–41 % of patients with OLT (van Dijk et al.
1996). Beside trauma, OLT has been reported
rarely with concomitant osteonecrosis, endocrine
disorders, and genetic abnormalities (Mandracchia
et al. 1999). However, the etiology still remains
uncertain (Alexander and Lichtman 1980; Schu-
man et al. 2002).

Diagnosis of OLTs requires a high index of
suspicion because these lesions are rare and the
symptoms such as pain, swelling, tenderness, and
locking can be present with several ankle disorders.
Although the talar cartilage has remarkable stiff-
ness to compression and elasticity, it is susceptible
to injury and has limited regenerative capability
(Buckwalter and Mankin 1998b; Brittberg 1999).
Arthroscopic debridement, antegrade/retrograde
drilling, and microfracture are considered the pri-
mary treatment options for OLT and yield 85 %
success (Zengerink et al. 2010). However, they
have been shown to have limited value because of
replacing the hyaline cartilage with fibrous carti-
lage with comparatively poorer biomechanics
(Furukawa et al. 1980; Brittberg et al. 1994;
Buckwalter and Mankin 1998a). Therefore, for
primary treatment failures or large lesions, new
techniques have developed to provide hyaline
or hyaline-like repair, including autologous
osteochondral transplantation (mosaicplasty) and
biomaterials and autologous chondrocyte implan-
tation (ACI) (Giannini et al. 2002; Hangody 2003;
Kilic et al. 2009; Zengerink et al. 2010). Each of
these techniques has disadvantages such as donor
site morbidity, technical difficulties, and two-stage
surgery (Paul et al. 2009; Reddy et al. 2007). Con-
sidering these problems, a new metallic focal

resurfacing implant was developed in 2007 as a
salvage option (HemiCAP®, Arthrosurface Inc.,
MA). Its clinical goals are to reduce pain and
prevent progression of the lesion.

In this chapter a sample case is presented to
describe the surgical technique of talar resurfacing
arthroplasty, review the current literature, and dis-
cuss the surgical dilemmas posed by this rela-
tively common problem.

Case Presentation

A 37-year-old male was referred to the orthopaedic
department with a 2-year history of persistent ankle
pain following an initial inversion injury. One year
earlier, arthroscopic debridement and retrograde
drilling had been done to treat an osteochondral
lesion of right talus. At the presentation, there
were no abnormal physical examination findings
except pain during forced motions. Radiographs
and magnetic resonance imaging (MRI) revealed
a large cystic defect, measuring 3.5 � 3.3 �
2.9 mm on the medial side of talar dome (Fig. 1).

Surgical Technique

Before the open procedure a diagnostic arthros-
copy was performed and a full-thickness chondral
defect was observed at the medial part of talar
dome (Fig. 2). During the arthroscopy, a
subchondral cyst was easily identified with gentle
probing. Following the identification of the lesion,
an open approach was made just behind the
medial malleolus. An anterior arthrotomy was
performed, and a retractor was placed into the
joint to prevent inadvertent chondral injury during
osteotomy. To expose the lesion located in the
medial part of the talar dome, an oblique medial
malleolar osteotomy was made at the transition
between the tibial plafond and medial malleolar
joint surface (Gautier et al. 2002; Hangody
et al. 2004), which provided excellent exposure
of the defect on talus (Fig. 3). At the second stage
of the operation, the injured cartilage was
debrided with a curette until normal healthy carti-
lage bordered the debrided defect. Then a pilot
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hole was created. After drilling and tapping of the
pilot hole, the fixation screw was inserted into the
subchondral bone up to a precise depth. The sur-
face of the prosthetic device was placed slightly

recessed relative to the surrounding surface of the
talar cartilage to avoid excessive contact pressure
of the implant (van Bergen et al. 2011b). The
prosthetic device was implanted 0.5 mm below the

Fig. 2 Arthroscopic identification of the talus lesion: (a) examination of the lesion with hook probe. (b) Outerbridge
grade IV chondral lesion at the medial side of talar dome

Fig. 1 Sagittal T2 images
of the ankle reveals, an
osteochondral lesion
accompanying with bone
marrow edema at the
weight-bearing surface of
the talar dome
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adjacent cartilage (Anderson et al. 2010) (Fig. 4).
Following joint irrigation, the medial malleolar
osteotomy was fixed with two screws (Fig. 5).

Postoperative Rehabilitation Protocol

The postoperative management was started with
immediate continuous passive motion the day
after surgery and was gradually increased as tol-
erated. No weight-bearing mobilization was
advised for the first two weeks, and then partial
weight bearing was allowed with a brace
(Walker). During this period non-weight-bearing
sagittal range-of-motion exercises were allowed
15 min twice daily, and active plantar flexion/
dorsiflexion were encouraged (Reilingh

et al. 2012). Radiographs of the operated ankle
were obtained to confirm consolidation of the
malleolar osteotomy 6 weeks after surgery, and
then full weight-bearing mobilization was
allowed. Subsequently, to achieve early return to
sports in high-demand athletic patients, physical
therapy should be used to assist functional recov-
ery with strengthening of ankle muscles and
improving proprioceptive ability.

Return to Sports

Sports-specific activities were allowed after bone
healing. Before return to activity or return to sport
can be considered, it is important to quantify the

Fig. 3 Exposition of the
medial talus chondral lesion
following oblique medial
melleolar osteotomy

Fig. 4 (a) After deciding
for the implantation depth,
position, and orientation,
(b) arthrosurface device
was implanted 0.5 mm
below the articular chondral
surface

1704 M.N. Doral et al.



levels of activity. Van Eekeren et al. described
return to activity criteria in patients treated for
talar OCDs as four levels of increasing intensity:
walking, running, return to non-contact sports,
and return to contact sports (van Eekeren
et al. 2012). Each of these levels demands specific
training and exercises, and each has to be mas-
tered before the next level can be attempted. Con-
sidering the patient’s clinical evaluation, running
on even ground is permitted after 12 weeks when
the patient has no pain and full range of motion in
the strengthened ankle. Full return to normal and
sporting activities is usually possible four to six
months after surgery.

Discussion

Osteochondral lesion of the talus is a clinical
challenge to orthopaedic surgeons. These lesions
commonly occur in young and active individuals,
and the ability to return to their presymptomatic
level of function depends on various factors:
patient age and activity level, lesion size and
stage, and appearance of the lesion. Although
multiple treatment modalities are currently avail-
able, the best option for restoring joint function,
reducing pain, and avoiding early degeneration is
not clear (Giannini et al. 2005; Sexton and Labib
2007, pp. 166–171).

Alternative forms of surgical treatment for
osteochondral defects of the talus have been
described, such as antegrade drilling, retrograde
drilling with preservation of the overlying carti-
lage, osteochondral transplantation, autologous
chondrocyte implantation, and metallic focal
resurfacing (Angermann and Jensen 1989; Ferkel
and Scranton 1993; Hangody et al. 1997; Taranow
et al. 1999; Baums et al. 2006; van Bergen
et al. 2011a).

The results of bone stimulation techniques that
involve penetration of the subchondral plate to
obtain stem cells from the marrow cavity for
reimplantation into the defect has been well
documented, with clinical success rates ranging
between 51 % and 88 % (Bryant and Siegel 1993;
Taranow et al. 1999). However, replacement of
the hyaline cartilage by fibrocartilage, which has
comparatively poorer biomechanical properties, is
the main disadvantage of these traditional
resurfacing techniques (Furukawa et al. 1980;
Hangody et al. 1997). Verhagen et al. reported
22 % unsatisfactory results of chondroplasty and
14 % unsatisfactory results of microfracture in
patients with OLT (Verhagen et al. 2003). In a
more recent study, Gobbi et al. demonstrated
20 % poor results after microfracture (Gobbi
et al. 2006). On the other hand, Doral et al.
(2012) demonstrated improvement in the postop-
erative functional and pain scores of patients with

Fig. 5 Postoperative X-rays
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OLT treated by microfracture combined with
hyaluronan injection. They reported significantly
higher (P < 0.001) postoperative AOFAS scores
in patients in the injection group compared to
those who did not receive an injection.

Currently, new techniques that provide
hyaline-like repair tissue have gained great popu-
larity in the treatment of OLT. In 1997 Hangody
et al. compared four arthroscopic resurfacing tech-
niques (drilling, abrasion arthroplasty,
microfracture, and mosaicplasty) in a
multicentric, prospective study involving
413 patients. As the result of this study, they
concluded that mosaicplasty, which provides hya-
line cartilage-type resurfacing, gives significantly
better clinical outcomes than the other techniques,
especially after 3, 4, and 5 years (Hangody
et al. 1998). An additional three prospective stud-
ies have shown favorable clinical results of
mosaicplasty for OLT. Hangody et al. reported
94 % good or excellent result (Hangody
et al. 2001). Subsequently Al-Shaikh et al. noted
a remarkable improvement in ankle function after
mosaicplasty, with an average AOFAS score of
88 (Al-Shaikh et al. 2002). In 2006 Kreuz
et al. reported 35 patients with osteochondral
talar lesions for which previous traditional
resurfacing techniques had failed and were then
treated with mosaicplasty with an osteochondral
graft harvested from the ipsilateral talar articular
facet. After a mean follow-up of 48.9 months,
they noticed statistically significant improvement
between preoperative and postoperative AOFAS
scores (Kreuz et al. 2006). Lee et al. reported
88.8 % excellent and 11.8 % good results at
36 months’ follow-up (Lee et al. 2003). Thirteen
of their patients (72 %) returned to sports, with six
patients (33 %) reaching their previous level of
sports activity. Scranton et al. reported 90 % good
to excellent score of 80.3 on the Karlsson-
Peterson Ankle Score at a mean follow-up of
36 months after knee-to-ankle mosaicplasty
(Scranton et al. 2006). In a retrospective study,
good results of mosaicplasty in nine patients
were documented with a mean AOFAS score of
80.2 at a follow-up of 72 months (Assenmacher
et al. 2001). Gautier et al. reported 100 % had
good and excellent results in 11 patients 24months

after surgery. The mean AOFAS ankle score was
92, and 9 of 11 patients returned to their preinjury
level of activity (82 %) (Gautier et al. 2002). In
contrast, Valderrabano et al. (2009) found their
results to be less encouraging because of signifi-
cant restrictions in dorsiflexion of the ankle that
were observed after mosaicplasty for OLT surgery
(Valderrabano et al. 2009).

Although several studies report good results
with arthroscopic debridement and bone marrow
stimulation and osteochondral autograft transfer,
these techniques are sometimes associated with
donor site morbidity (Reddy et al. 2007; Paul
et al. 2009). Furthermore, ACI was introduced as
a promising technique that brings less surgical
morbidity and has the ability to fill bigger lesions
with hyaline cartilage (Dozin et al. 2005; Baums
et al. 2006; Sexton and Labib 2007, pp. 166–171);
however, the cost of preparing a culture of hyaline
cartilage cells and the necessity for two operative
procedures are the main disadvantages of ACI
(Baums et al. 2006).

Recently metallic focal resurfacing implanta-
tion has been shown to be a promising option to
treat medial OLT after failed primary techniques,
especially in middle-aged and older patients
(Anderson et al. 2010; van Bergen et al. 2010,
2011a). Although it is not a biologic solution, it
restores the joint contour, provides stability, and
reproduces normal joint mechanics. The ideal
patient for focal metallic resurfacing is still
unclear. The indications /contraindications are
listed below (van Bergen et al. 2011a):

(i) Indications:
Middle-aged/older
Medial OLT
Chronic ankle pain after primary surgical

treatment
(ii) Contraindications:

Young age (<18 year)
OCD size >20 mm
Grade II–III ankle osteoarthritis
Concomitant ankle pathology
Advanced osteoporosis
Infection
Diabetes mellitus
Allergy to implant material
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Because of the unique geometry of the talus
and the relative thinness of its cartilage (1.1 �
0.18 mm) (Millington et al. 2007), the use of focal
resurfacing implants for treatment of talar
osteochondral defects is challenging. Decisions
about implant design, selection, and surgical
approach are more complicated than with other
joints (e.g., femoral head, humeral head, femoral
condyles). Therefore, precise surgical planning
and technique are required in terms of implanta-
tion depth, position, and orientation because of the
biomechanical properties of the ankle joint
(Fig. 6). A proud implant may damage apposing
cartilage by causing excessive contact pressures
during weight bearing (Custers et al. 2009, 2010).
Custers et al. emphasized the importance of opti-
mization of defect-size implants to avoid appos-
ing cartilage degeneration (Custers et al. 2010).
Becher et al. determined the peak contact pressure
in the tibiofemoral joint with a partial femoral
resurfacing device. They reported a statistically
significant increase in peak contact pressures
with a 1-mm proud implant (Becher et al. 2008).
On the other hand, a deep implant might result in
resorption of the walls of the defect, the formation
of a large cavitary lesion, and the collapse of the
surrounding articular cartilage and subchondral
bone (Jackson et al. 2001). Hence, the “best avail-
able” implantation height aimed to restore the
original contact stress distribution in the ankle.
Van Bergen et al. demonstrated a significant

reduction of total ankle contact pressure on the
defect after implantation of the resurfacing metal
0.5 mm below the articular surface (van Bergen
et al. 2010). Furthermore, a significant increase in
cartilage contact stress was demonstrated after
proud implantation of focal resurfacing in a
cadaver model. The authors emphasized that
even a small degree of proud implantation should
be carefully avoided to minimize the risk of exces-
sive cartilage contact stresses acutely after focal
resurfacing (Anderson et al. 2010).

There is little information in the literature
about postoperative rehabilitation and return to
sports issues after surgical treatment of talar
osteochondral lesions. The duration of immobili-
zation and weight-bearing strategies depends on
the surgical approach and the size and location of
the defect. Partial weight bearing is allowed for
the first 4 weeks after debridement and bone mar-
row stimulation (Chuckpaiwong et al. 2008). On
the other hand, 8 weeks of non-weight bearing
was the postoperative regimen for OCDs treated
with osteochondral autograft transfer (Gobbi
et al. 2006). After autologous chondrocyte
implantation (ACI), patients are kept non-weight
bearing and placed in a well-padded short-leg
cast; partial weight bearing and gentle ankle
range of motion are allowed after the first
2 weeks. Saxena et al. published a case series of
26 microfracture procedures and 20 bone graft
procedures of the talus. Patients were kept
non-weight bearing for up to 6 weeks, although
patients with small lesions (<3 mm in diameter)
were allowed to partially bear weight at 3 weeks.
It was concluded that both techniques allow
patients to return to sports with similar postoper-
ative AOFAS scores. Full weight bearing and
return to sports after microfracturing of OCDs of
the talus usually are allowed earlier than after
other treatment options (Saxena and Eakin 2007).

Summary

In conclusion, resurfacing of talar osteochondral
defects is a promising option, especially for revi-
sion cases. It restores joint congruency, improves
immediate stability of ankle, allows early

Fig. 6 Arthroscopic view of the arthrosurface device fol-
lowing implantation. The depth, size, and position of the
implant as well as reduction of the medial malleolar
osteotomy are precisely obtained
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rehabilitation, and reproduces normal joint
mechanics. Even though long-term follow-up
results are still unclear, arthrosurfacing has been
suggested to be a safe option, with appropriate
offset sizes for various talar domes and without
excessive pressure on the opposite cartilage, in the
treatment of talar osteochondral lesions.
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