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Abstract

Intra-articular ankle injuries to the talar body is one of the common cause of athletic
disability that have been estimated to occur in approximately 6.5% of the ankle sprains and
commonly affect the dome of the talus. Patients are commonly referred to the clinics with an
acute injury to the ankle or with chronic ankle instability. This article describes the clinical
presentation and imaging to diagnose of talar osteochondral defects. The treatment options
are also reviewed to give consensus on optimal treatment of this condition.
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Introduction

One of the common cause of athletic disability is intra-articular ankle injuries to the talar
body. Osteochondral lesions have been estimated to occur in approximately 6.5% of the 27
million ankle sprains occur per year. Posteromedial lesions are common and deeper in
thickness for these injuries. Young population is usually affected with running, jumping or
rotating [1]. These injuries commonly affect the dome of the talus. This cartilage injuries
would be partial or full thickness or involve bone named as osteochondral defects [2]. The
term of “Osteochondritis dissecans” was originally used by Konnig in 1888, to describe loose
osteochondral bodies in the knee and hip; and osteochondritis dissecans in the ankle was

firstly reported in 1922 by Kappis.

There are some factors causes non-traumatic talar osteochondral lesions such as
thromboembolia, corticosteroids or inflammatory diseases (rheumatoid arthritis, ankylosing
spondylitis, and systemic lupus erythematosus) [3]. But OCD of the talus is usually seen in
athletic population results from acute trauma or chronic lateral ligament instability of the
ankle. The traumatic talar OCD are seen in the anterolateral or posteromedial corners.
Inversion injury to the plantar flexed food produces shear forces to the lateral talus and also
compression forces to the medial talus more ankle dorsiflexion with inversion causes
anterolateral lesions of the talus where as more ankle plantar flexion causes posteromedial
lesions of the talus [4,5]. These compressive forces could also cause injury to the
posteromedial subchondral bone. The overlying articular cartilage may be intact while an

injury occurred at the underlying bone.

After injury, edema occurs with softening of the articular cartilage. A partial-thickness defect
to articular cartilage has no healing potential as it has no connection with bone marrow which
includes mesenchymal and endothelial cells. As the articular cartilage has access to stem cells
in marrow in full-thickness defects, they have high potential for fibrocartilage repair that
contains Type-1 and Type-2 collagens [6,7]. With weight bearing or lateral ankle instability;
the bony defect leads to a fibrous nonunion, cystic lesion, a cartilage defect and loose
osteochondral fragment [8].
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Examination

Patients are commonly referred to the clinics with an acute injury to the ankle or with chronic
ankle instability. Acute talar OCD cases may have ecchymosis, tenderness, swelling, ankle
effusion and synovitis. In the anterior or posteromedial ankle. A drawer or talar tilt test may
be positive. A displaced OCD would cause crepitus with ankle movements [9]. In chronic
ankle instability, the anterior drawer and talar tilt tests will be positive. Intra-articular loose

bodies may cause locking, also crepitus and pain with tibial talar compression may exist [10].
Imaging

Radiographs, computed tomography (CT) and magnetic resonance imaging (MRI) are the
main methods for diagnosing talar OCD. Plain radiographs are the first diagnostic test. Weight
bearing antero-posterior, lateral, and mortise view are used to identify talar OCD lesions.
Radiographs may be negative if the fracture is nondisplaced or at a slight angle. Other x-ray
views can also be used for identifying talar OCD lesions. Stress views are useful for detecting
ankle ligament laxity. Radiographs of the plantar flexed ankle are good at visualizing
posteromedial lesions. The talus may be better visualized with the foot in 15 degrees of
pronation and the source tube angled at 75 degrees toward the head [11]. Berndt and Harty
classification is the radiographic classification of osteochondral lesions [12]. Stage 1 lesions
consist of subchondral trabecular compression with intact overlying cartilage. Stage 2 lesions
show incomplete separation of the fragment. Stage 3 lesions are separated but undisplaced.

Finally the separated fragment occurs at Stage 4 lesions.

The University of Pittsburgh classification system uses MRI for preoperative evaluation and
arthroscopy for the final staging [13]. This system classifies cartilage as viable intact (grade
A) or breached and nonviable (grade B). The bone component is described as: Stage 1 is a
subchondral compression or bone bruise; Stage 2 lesions are subchondral cysts; Stage 3
lesions are partially separated or detached fragments in situ; and Stage 4 presents displaced

fragments (Figure 1).
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Figure 1. Talar osteochondral defect on T1 weighted images.

CT scanning can be used for the treatment planning of injuries which are visible on plain x-
ray radiographs. CT can be used for demonstrating underlying bone cysts. But CT scanning is
unable to detect Stage 1 and some Stage 2 injuries; so plain radiographs with good positioning
can detect OCD as well as CT [14].

Stage 1 subchondral injuries that would be missed with plain radiographs and CT, so these
injuries can be detected by MRI [4]. MRI shows subtle bone changes that may suggest edema
or hemorrhage or suspected fractures, which are not visible on x-ray radiographs [15,16]. It
can be used to assess talar OCD stability; also the exact site and size of the lesion, especially
if it is covered by cartilage. When compared with arthroscopic findings MRI has sensitivity of
95% and specificity of 100% in detecting osteochondral injuries [17]. Contrast can be used as
an adjunct to CT and MR arthrography can also be used to assess the stability of talar lesions.
MR arthrography had an accuracy of 93% in the evaluation of instability, compared with a

39% accuracy for conventional MR imaging.
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Also it can be difficult to visualize the posteromedial corner lesions arthroscopy is the gold

standard for determining fragment stability as it gives a clear and certain view of the joint.
Treatment Methods of OCD
Non-Surgical Treatment

The considerations for treating patients non-operatively were: minor complaints, radiological
Berndt and Harty stage | and 1, medial stage Il lesions or intact cartilage as determined by
arthroscopy [18]. These interventions are rest/restriction of (sport-) activities with or without
use of non-steroidal anti-inflammatory drugs (NSAID), cast immobilization for 3 weeks to 4
months [19].

Rest: This may consist of rest and/or restriction of (sporting) activities with or without
treatment of non-steroidal anti-inflammatory drugs (NSAIDs). The aim is to unload the
damaged cartilage, so edema can resolve and necrosis is prevented. Another objective could
be healing of a (partly) detached fragment to the surrounding bone. Mobilization allowed with
non-weight bearing crutches for 3-4 weeks, then progress from partial to full weight bearing
up to 4 months [20].

Cast: The aim is similar to the treatment option of rest, but then pursued by below the knee
non-weight bearing cast immobilization for at least 4-6 weeks. The main reason to decide for
cast immobilization was a Berndt and Harty stage Il or Ill lesion. The typical duration of
initial immobilization is four to six weeks. If symptoms are not resolved or radiographic
healing is not evident by six weeks, some experts suggest one week of cast or splint removal
with physical therapy to decrease the potential for contractions and atrophy followed by a

second four to six week period of casting or splinting [21].

NSAIDs: Rest and immobilization are the primary treatments for pain in these patients.
NSAIDs (eg, ibuprofen) may be used for short-term pain relief during the first three days of
treatment [21].

Exercises: These type of modalities consist of gait training, weight shifting, BAPS

(Biomechanical Ankle Platform System) board, eccentric calf lowering, strengthening and
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stretching the lower extremity muscles. The purpose of exercises are to strengthen peroneal

musculature, stretch the Achilles tendon and enhance the proprioception.

Swimming and cycling are additional activities that can help building strength and mobility
while putting less impact on the knee or ankle [21].

Additional physical modalities, such as continue passive motion (CPM), cryotherapy,
joint/soft tissue mobilization, vaso-pneumatic compression, Kinesio taping, balance practices
or pulsed electromagnetic fields and also intra articular hyaluronic acid injections could
possibly be advantageous for an accelerated and improved outcome, but their exact value has
to be further investigated [22].

Resolution of pain and documented healing of the subchondral bone guide the duration of
non-operative treatment and determine when the patient can resume daily living/sport
activities. Slow return to sports may begin once the patient is asymptomatic, has completed
physical therapy and has no pain with running, sprinting or cutting which typically takes six
months [21].

Surgical Treatment

Surgical treatment is preferred for symptomatic OCD of the talus. There is no urgency to treat

the lesion in the absence of symptoms as these lesions have slowly progress.

The location, size and depth of the lesion; previous surgery; stage of the disease and the
viability of the articular cartilage are the important factors for selecting the surgical approach.
We prefer to treat the lesions arthroscopically if possible but when the localization of the
lesion is difficult to treat arthroscopically we prefer arthrotomy although it has morbidity

when compared with arthroscopy.

A period of rest and immobilization compressive dressings or a brace can be used for Stage 1,
Stage 2 and nondisplaced Stage 3 lesions of the talus. To evaluate the progressing regular
follow-up and imaging of the ankle should be done. Satisfactory results (92%) were achieved
with non-operative treatment of Type-1 or Type-2 lesions by early protection of movement
for Stage 1 and immobilization for Stage 2 [23]. Longer conservative period for medial side

lesions of the talus is a treatment option as these lesions are more stable, larger and mostly
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requires arthrotomy [24]. But patients with displaced Type-3 injuries and Type-4 injuries
requires surgical intervention. In our clinic, arthroscopic treatment is the first preferred

method for these injuries.

Drilling and micro fracture, bone grafting, chondrocyte implantations are the treatment
modalities for OCD lesions. Anterolateral approach is preferred for exposing the lateral
lesions of the talus. Combined anterior and posterior arthrotomy or medial malleolus
osteotomy can be used for posteromedial lesions which are difficult to treat by only
arthroscopy [25].

Drilling and Micro fracture

Arthroscopic drilling for osteochondral lesions of the talus gives good results especially for
lesions smaller than 15 mm. Degenerative arthritis, increased age, higher body mass index
were negatively affect the outcome scores [26]. Early lesion with the continuity cartilaginous
surface and stability of the OCD’s fragment are the specific indications for drilling. We prefer
retrograde drilling as that gives better results when compared with trans-malleolar drilling
[27]. In a systematic review; Kolker et al. concluded that the highest success rate for talar
OCD was excision, curettage and drilling. They also concluded that only excision of necrotic
tissue or conservative treatment is not recommended [28]. We think that, although micro
fracture and drilling is a good treatment option with success rates; the fibrocartilage that is
formed after drilling has a different structure from hyaline cartilage. After drilling biological
shift to fibro cartilaginous repair tissue exhibiting primarily Type-l collagen at one year.
When compared with hyaline cartilage Type-1 collagen may degenerate over time as it have
different biological and mechanical properties [29]. Drilling is not the preferred treatment

method for the defects greater than >15 mm.

Arthroscopic bone-marrow stimulation can be added to drilling and micro fracture for
symptomatic osteochondral lesions of the talus that are <15 mm in diameter [29]. Bone-
marrow stimulation allows pluripotent mesenchymal stem cells to accumulate into the base of
the defect site from the underlying bone marrow [30]. Although several authors reported good
results following arthroscopic bone marrow stimulation [31,32]; there are many reports with
poorer outcomes, as well [33-35]. Arthroscopic bone-marrow stimulation is a good treatment

strategy for small OCD but size guidelines are needed to plan an optimal treatment.
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Autologous Cartilage Replacement
Autologous Osteochondral Transplantation

Autologous osteochondral transplantation is transplanting the tubular units of cartilage from
the non-weight bearing portions of the body. Mosaicplasty is one form of autologous
osteochondral transplantation that consists of multiple circular plugs with different sizes.
Large primary lesions or cystic lesions usually requires autologous osteochondral
transplantation [36]. The inherent advantages of this technique replacing the defect with
hyaline cartilage in one session is the important advantage of this technique. Donor site
morbidity, incorporation of the grafts, the dead space between grafts, differences in surface
curvature between the graft and host tissues and the possible need for an osteotomy are the

disadvantages of this procedure.

Figure 2. The tubular unit of hyaline cartilage and bone harvested from the ipsilateral knee is
transplanted into the defect site of the talus.
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Hangody et al. reported 93% of good to excellent clinical results in the talus on the basis of
evaluation with the Hannover Scoring System in a study of 98 talar lesions treated with
autologous osteochondral transplantation. Also 3% of these patients had donor-site pain in
this study [37]. Kennedy et al reported good functional results at a mean follow-up of 28

months in 72 patients treated with autologous osteochondral transplantation [38].

Although osteotomy may be required and donor-site knee pain is a concern, autologous
osteochondral transplantation of the talus has good clinical outcomes in the short to mid-term
time periods.

First Generation Autologous Chondrocyte Implantation

This technique uses an injection of chondrocyte cell suspension under a sutured periosteal flap
harvested from elsewhere in the body. It is also called as periosteum-covered technique. The
limitations of this technique include a technically demanding procedure, the potential for cell
differentiation, cell leakage, delamination, and uncontrolled periosteal hypertrophy [39]. In a
study by Kwak et al.; 29 patients with talar OCD were followed-up at a mean of 60 months.
The authors reported that, the mean AOFAS score significantly improved from 50.1 to 85.9;
Tegner activity score improved from 1.6 to 4.3 and also Finsen score showed significant
improvement from 13.7 to 5.1 [40]. Giannini et al. evaluated 46 patients with talar OCD.
They performed arthroscopy to all patients and clinically evaluated using AOFAS score pre-
operatively and at 12", 36™ months and at final follow-up of 87.2+14.5 months. They had
significantly improved outcomes and concluded that arthroscopic ACI to repair osteochondral

lesions in the ankle joint has satisfactory clinical results after mid-term follow-up [41].
Second Generation Autologous Chondrocyte Implantation

It is also called matrix-associated autologous chondrocyte implantation (MACI). In this
technique, harvested chondrocytes are cultured on a bio absorbable, porcine Type-I/Ill
collagen membrane before implantation into the defect [42]. More cell distribution,
performing the technique arthroscopically, preventing the dedifferentiation of chondrocytes.
Due to culturing process, avoiding of periosteal graft harvesting are the advantages of MACI
technique over the ACI technique.

www.medicinescience.org | Med-Science iy



Medicine Science 2015;4(3):2664-77 Talar OCD

Review doi: 10.5455/medscience.2015.04.8255

Anders et al, applied MACI for 22 patients with full-thickness chondral or osteochondral
lesions of the talus and concluded that MACI is capable of significant and stable long-term
improvement of pain and functional impairment caused by focal full-thickness chondral and
osteochondral talar lesions [43]. Dixon et al. evaluated Twenty-seven patients who had talar
OCD and treated with MACI and concluded that in patients over 40, the procedure is unlikely
to give good pain relief and alternative options should be considered [44]. Magnan et al.
evaluated thirty patients with a mean talar lesion size of 2.36 cm2 who were treated with
MACI [45]. The mean AOFAS score improved from 36.9 points to 83.9 points at a mean
follow-up of forty-five months. But only 50% of the patients returned to their previous

sporting activities.

Both ACI and MACI are good treatment options with satisfactory outcomes. No donor-site
morbidity occurs with these techniques and periosteum or matrix can also be modified to

perfectly fit the defect, therefore, avoiding any potential dead space [46].
Post-Surgical Rehabilitation

Ideally, the rehabilitation goal is to resume their previous lifestyle/sport activities of patients.
Some patients may be encouraged to modify their activity choices, especially if an allograft
was used. The goals of the treatment are to help patients keep their pain under control, ensure
safe weight bearing and improve strength and range of motion. Patients encouraged to do the

exercises as part of an ongoing home program.

Exercises are chosen to help in improving the joint motion and to get the muscles toned and
active again. Typically exercises consist of improving the range of motion (ROM),
strengthening of the ankle stabilizers (eg, conditioning of the tibialis anterior, peroneus
longus, peroneus brevis, and tibialis posterior muscles, and the gastrocnemius and soleus
complex) and improving the proprioception (eg, balancing exercises and strengthening of core

and gluteus medius muscles) [21].

At first, emphasis is placed on exercising the ankle in positions and movements that don't
strain the healing part of the cartilage. As the program evolves, more challenging exercises

are chosen to safely advance the knee's strength and function [47].
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Immediately after the operation, application of an ankle brace was recommended. For the first
4-6 weeks, walking with non-weight bearing with the use of two crutches is very important.
After the removal of the brace, patients encourage to regain weight bearing as tolerated and
instruct to perform proprioceptive and complete ankle ROM exercises [48].

For rehabilitation interventions implemented during the immobilization period after surgical
fixation, using a removable type of immobilization to enable gentle exercise during this
period may reduce activity limitation and pain, and improve ankle range of motion after the
treatment period and in the long term. In addition, commencement of weight-bearing during

the immobilization period may improve ankle range of motion [22].

Physical therapy improves strength, mobility, and flexibility of the affected joint and is also
important to counteract atrophy and contractions associated with immobilization. Physical
therapy should improve both active and passive range of motion of the affected joint and
should commence once the patient has resolution of pain and evidence of bony healing on

imaging [21].

Except of arthroscopic removal of a loose body, patients are instructed to avoid putting too
much weight on their foot when standing or walking for up to six weeks after operation.
Weight bearing is usually restricted for up to four months after transplant procedures. Patients
are strongly advised to follow the recommendations about how much weight is safe. They
may require a walker or pair of crutches for up to six weeks to avoid putting too much
pressure on the joint when they are up. Return to sporting activities usually permit 12 weeks

after the operation [47].

A well-motivated and compliant patient will resume to daily living/professional/sport

activities earlier when compared to patients without a strong motivation.
Overview

The surgical treatment of osteochondral lesions of the talus remains controversial. Depending
on lesion size and patient’s age drilling and micro fracture, bone marrow stimulation,
autologous chondrocyte transplantation or cell-based technologies can be used. Many of these
methods have good clinical results with short-term follow-up. But arthritis longer-term
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follow-up results with well-designed prospective randomized controlled trials are needed to

prevent joints from degeneration.
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