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Osteochondral lesion of the talus: still a problem?

Fabian Krause and Helen Anwander
Department of Orthopaedic Surgery and Traumatology, Inselspital, Bern University Hospital, University of Bern, 
Bern, Switzerland

• Osteochondral lesion of the talus (OLT) often occurs after ankle trauma or repetitive micro-
traumata, whereas the actual etiology remains unclear. The most common symptoms 
are local pain deep in the medial or lateral ankle that increases with weight-bearing and 
activity, accompanied by tenderness and swelling.

• Eventually, most patients with symptomatic or unstable OLT require surgery. Many 
reasonable operative techniques have been described, whereas most lead to similar and 
satisfactory results. They can be divided into cartilage repair, cartilage regeneration and 
cartilage replacement techniques. The OLT size and morphology in the first place but also 
surgeon and individual patient aspects are considered when it comes to surgery.

• For high postoperative success and low recurrence rates, underlying causes, for example, 
ligamentous instability and hindfoot malalignment should also be addressed during 
surgery.

Introduction

Over 60% of the talus is covered with cartilage. 
Osteochondral lesion of the talus (OLT) describes damage 
to the talar cartilage including pathological changes in 
the underlying bone. In 1870, Paget (1) first described 
loose bodies in joints. In 1888, König (2) described 
osteochondritis dissecans in several joints, including the 
ankle joint.

Aetiology

In nearly 80% of patients with OLT a history of ankle trauma 
can be found (3, 4). Thirty-eight percent of patients with 
OLT present ankle ligament laxity and 39% of patients with 
ankle instability present with an OLT (5, 6). Subsequently, 
acute trauma and repetitive micro-traumata due to 
ankle instability and/or hindfoot malalignment seem to 
be a leading cause of OLT. A traumatic insult can cause 
damage to the cartilage and lead to microfractures. In an 
ankle with chondral damage, the synovial fluid penetrates 
these microfractures. Loading leads to high fluid pressure 
that in turn induces osteonecrosis and later on cyst 
formations (7). The poor vascularization of the talus leads 
to a higher risk of osteonecrosis and decreased healing 
capacity. Particularly, in the presence of ankle instability 
and hindfoot malalignment, the increased load on the 
cartilage can lead to cellular degeneration or death by 
the disruption of collagen fibril ultrastructure (8). Further 
theories about the aetiology of OLT include vascular, 

endocrine or metabolic causes (9). It is suspected that 
the cartilage damage itself does not lead to pain but the 
osteonecrosis of the highly innervated subchondral bone 
underneath the cartilage defect (7).

Symptoms and diagnostic

OLT is a predominantly male disease, mostly affecting 
patients in their thirties. Patients typically present 6–12 
months after an initial trauma (ankle fracture or sprain); 
typical symptoms are local pain, tenderness and swelling 
deep in the medial or lateral ankle that increases with 
weight-bearing and activity. Occasionally, patients report 
locking or catching of the ankle. Often, recurrent sprains 
and unbalanced loading of the entire foot go along with 
the ankle problem.

A thorough clinical examination of the patient 
focussing on the location of tenderness and swelling of 
the ankle, limitations of ankle, subtalar, and talonavicular 
range of motion, ligamentous ankle stability, and hindfoot 
alignment should be performed.

Standard imaging includes weight-bearing 
anteroposterior (AP) and lateral radiographs of the ankle. 
For the radiological assessment of the hindfoot alignment, 
many surgeons advocate the Saltzman hindfoot 
alignment view; others are content with the detailed 
clinical examination of the hindfoot and AP radiograph 
of the ankle. In the majority of cases, an additional MRI 
to evaluate the OLT activity and accompanying injuries of 
ligaments and tendons completes the imaging. A CT allows 
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a better resolution of bony pathologies, for example, the 
size of subchondral cysts, but less information on articular 
cartilage wear, OLT activity and soft tissues. SPECT CT 
enables information received from both MRI and CT and 
has therefore gained popularity within the last decade. 
However, the radiation the patient is exposed to by having 
a SPECT CT should not be neglected.

Ankle arthroscopy is a very effective method for 
the diagnostic of ankle OLTs and other intraarticular 
pathologies. The direct visualization of the entire joint in 
addition to examining the lesion by the probe and testing 
the ligamentous stability provides the most comprehensive 
evaluation in deciding the appropriate treatment of every 
single pathology.

The most frequently used classification on plain 
radiographs was introduced by Bernt & Hardy in 1959 
(10). Stage 1 describes a trabecular compression of 
subchondral bone. Partial detachment of osteochondral 
fragment defines stage 2, complete detachment without 
displacement stage 3 and a displaced fragment finally 
outlines stage 4. Ferkel et al. (11) adapted the classification 
to the CT. Hepple et al. adapted the classification on the 
MRI (12). In the classification of Hepple, in stage 1, no 
alteration is seen on x-ray, but damage to the cartilage 
on MRI. Stage 2 includes subchondral fracture without 
detachment of the cartilage. Stages 3 and 4 are analogue 
to the stages described by Bernt and Hardy undisplaced 
and displaced fragments. Raikin et al. (13) established a 
nine-zone anatomical grid system on the talar dome to 
locate osteochondral lesions (Fig. 1).

The centromedial zone is the most commonly involved 
(31–42%) (4, 5). Medial lesions tend to be bigger and 
deeper, lateral lesions tend to be smaller but more often 
associated with a ligament laxity (5). No correlation has 
been found between location of the OLT and extent of 
preoperative pain, functional scores and stage of injury (5).

Therapy of osteochondral lesion of 
the talus

Lesions that are diagnosed incidentally and symptomatic 
patients with non-displaced cartilage lesions can be 
treated non-operatively. Conservative treatment includes 
restriction of physical activity, partial weight-bearing and 
in case of a hindfoot varus or valgus, corrective orthopedic 
insoles. Seo et al. report a good outcome 6 years after 
conservative treatment (without restriction of activity) of 
OLT with a decrease of VAS pain score from 3.8 to 0.9 and 
no progression of osteoarthritis (14). Injective treatments 
have been introduced. Infiltration of hyaluronic acid, 
platelet-rich plasma, bone marrow aspirate concentrate 
(BMAC), and prolotherapy in the ankle joint all have led to 
decreased pain and increased function 6–12 months after 
infiltration (15, 16). No adverse events were reported, 

indicating infiltrations are safe. However, long-term 
efficacy higher than placebo has yet to be proven (17).

We generally recommend initial conservative treatment 
in symptomatic but undisplaced OLT for at least 3 months 
before surgery is taken into consideration. Non-operative 
treatment is effective in roughly 50% of these cases (18). 
However, the level of patient’s activity, ligamentous ankle 
stability and hindfoot alignment may influence the timing 
of surgery. The issue of lost time in professional but also in 
recreational athletes and the unlikely healing of ankle OLT 
in unstable ankles or malaligned hindfeet may guide the 
surgeon to recommend early surgery. Numerous operative 
techniques have been described in the literature; however, 
consensus particularly for bigger lesions has yet to be found.

We recommend an ankle arthroscopy at the beginning 
of the operative treatment for inspection of the entire joint 
including direct visualization of the OLT and testing of the 
ligamentous stability.

Operative treatment strategies can be divided into 
cartilage repair, cartilage regeneration and cartilage 
replacement. These therapies are discussed in detail below.

Direct fixation (repair)

Acute primary and chronic OLT fragments can be fixed 
directly back into the defect, when the osteochondral 

Figure 1
Nine-zone anatomical grid system according to Raikin.
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fragment has a minimum diameter of at least 10 mm 
and depth of 3 mm (19). For acutely displaced OLT in the 
skeletally immature, fixation should be considered in the 
first place, while acute symptomatic but stable lesions and 
chronic lesions should initially be treated conservatively. 
The benefits of fixation over other surgical treatments are 
the ability to restore the congruency of the talus and the 
preservation of hyaline cartilage and subchondral bone.

After exposure by arthrotomy, malleolar osteotomy or 
arthroscopically, the osteochondral fragment is removed 
and the underlying bone and/or cyst curetted or drilled. 
Autologous bone graft is used as needed in the presence 
of bony defects. Fixation is achieved by absorbable pins, 
headless compression screws or countersank standard 1.5 
or 2 mm screws.

Outcomes for open fixation of osteochondral fragments 
have been reported in multiple studies. Schuh et al. (20) 
found excellent and good results according to the Ogilvie-
Harris score in 80 and 20% of patients, respectively. A mean 
Japanese Society for Surgery of the Foot ankle/hindfoot 
score of 93 out of 100 points at 2 years postoperatively for 
44 patients was reported by Haraguchi et al. (21).

Bone marrow stimulation (regeneration)

In 1959, Pridie (22) introduced bone marrow stimulation 
(BMS; i.e. microfracture, retrograde drilling) of OLT. Today, 
BMS is the most common first-line technique of operative 
treatment for OLT, even without proven superiority over 
debridement alone (23).

First the unstable cartilage is resected, then the bed of 
the OLT is debrided back to bleeding bone and penetrated 
with an awl or a drill. In case of a cyst, the cyst has to 
be removed by curettage and filled with bone graft from 
the calcaneus, tibia or iliac crest. In patients with lesions 
within the subchondral bone but intact hyaline cartilage, 
retrograde drilling can be offered with the aim of treating 
the subchondral lesion whilst preserving overlying 
cartilage (24). In the retrograde drilling procedure, talar 
surface without articular cartilage is selected for the entry 
of the guidewire. The wire is then directed into the lesion 
in a retrograde direction under image intensifier control. 
Overdrilling of the wire allows curettage of cysts and filling 
with for example, an autologous bone graft.

Articular hyaline cartilage is avascular, subsequently, a 
defect not penetrating the subchondral bone has limited 
regenerative capabilities. The principal aim of BMS is 
revascularization of the defect.

BMS comes with several advantages: it is neither a 
technically demanding, nor an expensive technique with 
low morbidity and rapid recovery (3). An early return to 
full weight-bearing 2 weeks postoperatively has shown no 
inferior clinical outcome compared to a delayed weight-
bearing (25). BMS leads to fibrocartilaginous repair tissue 

that is superior to the blank subchondral bone but has 
inferior biomechanical and biological properties and is not 
as resilient as native hyaline cartilage (26). In smaller OLTs, 
the fibrocartilage filling of the lesion is not exposed to a 
high load, but in bigger OLT, the mechanical load may lead 
to failure over time (26). This corresponds to the suggested 
cut-off size between 1.07 and 1.5cm2 for the indication of 
BMS for OLT (9, 27, 28). Good short- to mid-term outcome 
has been reported after BMS, but 5 years after surgery, a 
deterioriation of 35% has been shown by Ferkel et al. (11). 
The onset of OA caused by deterioration of the less resilient 
fibrocartilage over time, different joint biomechanics, and 
subchondral bone damage are concerns in the current 
literature and daily clinical practice. Several investigators 
have reported the manifestation of OA in their patients 
treated with BMS. Uncontained OLT (entailed the location 
on the shoulder of the talus) experiences inferior clinical 
outcomes (9, 29). The presence of a cyst as well as age 
as risk factors for inferior outcome are discussed contra-
dictionary in the literature (9, 29).

Depending on the location of the OLT, BMS often can 
be conducted arthroscopically. Arthroscopy carries the 
benefit of lower surgical morbidity, shorter rehabilitation 
and less stiffness (9).

AMIC (regeneration)

Autologous matrix-induced chondrogenesis (AMIC) was 
introduced in 2005 by Behrens (30). AMIC describes the 
application of a collagen type I/III bilayer porcine matrix 
glued into the defect after BMS and filling of a cyst if present. 
This matrix stabilizes the super clot released by BMS from the 
underlying bone and holds pluripotent stem cells. In a recent 
histological analysis of regenerated cartilage after AMIC 
(data submitted for journal review), not only fibrocartilage 
but also hyaline-like cartilage tissue with comparable 
biomechanical properties to native hyaline cartilage was 
present. Similar to BMS, AMIC is a single-step, technically 
rather easy and economical procedure that avoids donor 
site morbidity. Good short- to mid-term results have been 
published after primary AMIC. Two years postoperatively, 
the AOFAS score improved from 60 to 89 points (Fig. 2) 
and the VAS pain score from 5 to 1.6 on average in 26 AMIC 
procedures (31). In over 50% of this cohort, a ligament 
repair or reconstruction, a corrective calcaneal osteotomy, 
or both were executed concomitant to the AMIC procedure. 
This has to be kept in mind, as the underlying cause has to 
be addressed to achieve healing of the lesion.

Complete defect filling was seen in 88% of patients 
(n  = 33) treated with AMIC when evaluated by MRI, along 
with a decrease of pain and improvement in function at 
4.7 (mean; range, 2.3–8.0) years postoperatively (32). 
A systematic review of 13 papers, further confirmed the 
efficacy of AMIC (33). In another study, FFI-D score improved 
from 56 points preoperatively to 33 at 1- year follow-up and 
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24 after 5 years in 21 patients (34). At a 5-year follow-up, 
there was also a substantial return-to-sport rate.

AMIC can be combined with autologous iliac crest 
BMAC delivered on the collagen matrix in an attempt to 
increase the amount and quality of hyaline-like cartilage 
in the defect. BMAC has been demonstrated to have good 
long-term results in the treatment of both OLTs and OA. 
In one of these studies patients receiving BMAC therapy 
demonstrated significantly increased AOFAS scores, 
decreased Ankle Osteoarthritis Scale pain and disability 
subscales and high patient satisfaction after 24 months 
and 10-year follow-up (35).

Cartilage implantation (regeneration)

Autologous chondrocyte implantation (ACI) is a two-
step procedure (36). Healthy chondrocytes are sampled 
from a non-weight-bearing area. The donor site is mainly 
the anterior talus or the knee. The cells are isolated and 
grown in vitro for 2–6 weeks. In a second surgery, the 
cultured chondrocytes are implanted into the talar defect 
and covered with periosteum or a biomembrane. matrix-
induced autologous chondrocyte implantation (MACI) 
is a second generation of ACI where the use of a matrix 
replaces the periosteal patch in securing the implanted 
autologous chondrocytes. While BMS leads to the growth 
of fibrocartilage, ACI and MACI on the other hand provide 
hyaline-like cartilage tissue with similar biomechanical 
properties to native hyaline cartilage. Failure after ACI 
was recorded early in patients with insufficient integration 
of the lesion, but there was less deterioration over time 
than seen in BMS cases (37). This leads to the hypothesis 
that ACI provides more resilient tissue with increased 
durability also in patients with bigger lesions and/or failed 
previous surgery for OLT (38). Three disadvantages of 
this technique are the necessity of two surgeries, the high 
costs and the possible donor site morbidity in the before 
healthy knee joint.

Autograft (replacement)

Osteochondral autologous transplantation surgery (OATS) 
(39) has been introduced for OLT too big for treatment 
with the above-described techniques such as BMS and 
ACI and for OLTs located at the talar shoulder or with an 
unstable rim of the surrounding cartilage. OATS describes 
the transplantation of osteochondral cylinders (mainly 
from the knee) into the talar lesion. Depending on the 
size and shape of the lesion, mosaicplasty utilizing several 
smaller plugs may provide a better fit. The advantage is 
the replacement of damaged cartilage with autologous, 
healthy hyaline cartilage and the ability to fill lesions up to 
4 cm2. However, there are problems as the curvature of the 
knee articular surface is different from the one of the talus 
and the talar cartilage is less thick (under 1 mm) compared 
to the knee cartilage (1.5–2.6 mm) (40, 41). Short to 
mid-term results are promising with good to excellent 
results in 87–94% (42, 43, 44). In a systematic review, 
pooled success rate (AOFAS score >80) after autografts 
has been reported to be 77% for primary lesions and 90% 
for secondary lesions (45). OATS and mosaicplasty, both 
come with a donor site morbidity in a before healthy knee 
joint in 12–15% of the patients (44).

Allograft (replacement)

Osteochondral allograft is also used in substantial 
cartilage and subchondral bone lesions with a size up to 
4 cm2 and in revision cases. The allograft is chosen to be 
size matched and provides viable hyaline cartilage and 
structural bone. Grafts can be frozen or stored at 4°C. 
For allografts, the pooled clinical success rate was found 
to be 55% in secondary lesions and ranged from 20 to 
100% for primary lesions in a systematic review (45). In 
another recent systematic review, the mean preoperative 
AOFAS score of six studies was 50 and increased to 80 at 
follow-up (46). The VAS pain score improved from 7.3 
preoperatively to 2.6 at follow-up in five studies. Over 
90% of patients are satisfied with the outcome (47, 48, 
49). After allograft, there was a higher revision rate (28.1% 
compared to autologous osteochondral transplantation 
6.7%) (50).

Discussion

Osteochondral lesion of the talus: still a problem? The 
answer is probably yes and no.

Yes, because the evidence with regard to the 
comparison of different techniques and long-term 
results in the literature is still low. As the gold standard 
treatment of OLT has yet to be found, newer experimental 
techniques are constantly introduced. A systematic review 
of 52 studies including 1236 primary OLT by Dahmen 
et al. (30) to detect the most effective treatment for OLT 

Figure 2
AOFAS outcome score before and after surgery for 
osteochondral lesion of the talus.
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concluded that none of the interventions were clinically 
superior over another.

No, because all current techniques appear to result 
in a significant improvement of ankle function and pain. 
Generally, contained OLT of the talar dome has a better 
outcome than uncontained lesion of the talar shoulder. 
The recent studies all report an AOFAS hindfoot score 
between 80 and 90 at the latest follow-up (minimum 24 
months).

The surgical technique should be primarily selected 
depending on the status of the overlying cartilage, size, 
and containment of the OLT. Although the outcomes of 
most of these techniques are encouraging, it is impossible 
to recommend one procedure over another due to a lack 
of comparative analyses. Consequently, treatment should 
be individualized for every single patient, with appropriate 
counseling in terms of outcome and associated pros and 
cons of the recommended technique.

Most foot and ankle surgeons agree (but there is still no 
evidence) that, in patients with an underlying cause for the 
OLT, the therapy of this cause is essential for a successful 
treatment of the OLT. Common underlying causes are 
chronic lateral or medial ligamentous ankle instability and 
hindfoot malalignment in either isolation or combination. 
Without addressing these pathologies, the likelihood of 
poor results or even failures appears to be much higher.

For instance, any lateral OLT should be investigated for 
underlying instability and hindfoot varus malalignment 
and treated at the same time.

Conclusion

The aetiology of OLT remains not fully clarified but either 
an acute major or chronic repetitive minor ankle trauma 
or a local ischaemia in isolation or combination with any 
trauma are likely involved. The range of non-operative 
treatment and chondroplasty techniques is wide, whereas 
most techniques demonstrate similar and appropriate 
results.

Given the paucity of comparative research on OLT 
treatment outcomes, there are no specific criteria to 
guide the orthopedic surgeon to the optimal option, 
and treatment should therefore be individualized for 
every single patient. The decision of which approach is 
most suited to each patient also depends on the specific 
presentation of the OLT for example, size, site (contained 
or uncontained), depth and presence of subchondral 
cysts. All of these procedures have pros and cons, and a 
decision has to be made regarding the assumed efficacy 
in consideration with the potential risks, for example, 
donor site morbidity. The threshold for additional surgical 
steps, that is, ligament repair or reconstruction and bony 
realignment procedures, should be low.
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