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Abstract
Osteochondral lesions (OCL) of the ankle in adults are frequent lesions that mainly affect the cartilage and the subchondral bone, are 
relatively common, and have varied etiologies. However, in 50% of patients, these lesions may occur concomitantly with chronic insta-
bility of the ankle associated with lower limb deformities, acute sprains of the ankle, or fractures. We propose a classification into four 
types of lesions (traumatic, non-traumatic, with lateral instability of the ankle, and with mechanical axis defects), focusing not only on 
the diagnosis and treatment of OCL but also on associated injuries, such as instability and/or supramalleolar and hindfoot deformities. 
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Introduction
Osteochondral lesions (OCLs) of the ankle in adults are fre-

quent lesions that mainly affect the cartilage and the sub-
chondral bone, with an incidence ranging from 0.09% to 4%(1). 
There is still controversy about the etiology and pathogene-
sis of OCLs. Several terminologies have been used to clas-
sify these lesions: OC defects, transchondral fractures, os-
teochondritis dissecans, and intra-articular fractures(2,3). The 
expression osteochondral lesion covers a wide range of di-
seases, including bone edema with or without subchondral 
contusion, OC fracture, osteochondritis dissecans, and os-
teoarthritis resulting from a long-term disease. Subchondral 
bone compromise may manifest as bone marrow edema, 
fractures, sclerosis, and/or formation of cysts. Ankle OCLs 
are relatively common lesions with many etiologies, but in 
50% of patients they may occur concomitantly with chronic 
instability of the ankle, lower limb deformities, acute sprains 
of the ankle, or fractures.

We propose a classification into four types of lesions (trau-
matic, non-traumatic, with lateral instability of the ankle, and 
with mechanical axis defects), focusing not only on diagnosis 
and treatment of OCL, but also on associated injuries, such 
as instability and/or supramalleolar and hindfoot deformities.

Discussion
In the current literature, different hypotheses have been 

proposed for the origin of OCLs. These hypotheses, which in-
clude vascular diseases, hormone factors, endocrine disorders, 
ossification defects, genetic and embolic phenomena, could 
explain the onset of these disorders and, in some cases, the 
bilateral presentation of the lesions. The classification and un-
derstanding of these lesions have been developing in a gradual 
and staggered manner(4). The emergence of computed tomo-
graphy and magnetic resonance imaging (MRI) has changed 
the perspective on the correct classification and treatment of 
these lesions. Advances in these technologies and devices in 
the last 10 years, as well as new high-definition MRI techniques, 
have provided great detail on pathological anatomy and have 
allowed us to incorporate a new approach on these lesions.

The diagnostic strategies for suspected cartilage injuries of 
the ankle remain a subject of frequent debate worldwide. Up 
to date, there is no consensus in the literature with regard 
to optimal images and tests to request in patients with sus-
pected ankle cartilage injury, as well as with regard to speci-
fic imaging protocols that should be used. Furthermore, no 
study has examined the relationship between the results of 
preoperative imaging scans and operative findings(5).
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The first description of the topic was made in 1959 by Bernd 
and Harty(6), who identified and described several determi-
ning concepts, such as trauma as the primary cause of all 
OC “fractures”, and based their classification on radiological 
manifestation of the injury. For many years and after this pu-
blication, traumatic etiology was commonly accepted as the 
predominant causal agent and has been widely used to choose 
the best therapeutic option between conservative or surgi-
cal treatment. The main advantage of this classification is its 
generalized use and its simplicity. Although conventional ra-
diography (CR) is still the diagnostic modality initially used 
to evaluate the ankle, Hepple showed that from 30 to 43% 
of OCLs of the talus diagnosed on MRI were invisible on CR. 
However, Lusse and O’Loughlin reported that, in a prospec-
tive study with 92 patients, 50% of OCLs were not identified 
on simple X-rays(4,7).

In 1989, Anderson showed that the four-stage classification 
did not predict the formation of subchondral cysts during 
the pathogenesis of OCLs, and stage 2b was subsequently 
added to take this matter into account. With the use of axial 
computed tomography (ACT) and MRI, these cysts are more 
frequently observed. Histological studies suggest that such 
cysts develop in areas of post-traumatic bone necrosis con-
taining fibrin, vascular granulation tissue, and often segments 
of articular cartilage(8-10).

In 1990, Ferkel and Sgaglkione designed a staging system 
that assesses OCLs by ACT, based on the original classifica-
tion by Berndt and Harty(11,12). The authors introduced stage 
I, which described a cystic lesion within the talar dome with 
intact roof in all views; stage IIA was described as a cystic 
lesion that communicates with the talar dome surface; and 
stage IIB as a lesion of the open articular surface with overlying 
non-displaced fragments. Stages III and IV were similar to those 
described in the classification by Bernd and Harty(11). MRI 
can evaluate location and size of the injury in three planes, 
subchondral bone marrow edema, formation of subchondral 
cysts and/or sclerosis, status of the overlying cartilage, and 
depression in the contour of the articular bone plate.

Taranow et al.(13) used MRI to describe the condition of both 
the cartilage and the subchondral bone using the classical 
four-stage classification for the bone component, while des-
cribing that the cartilage was viable and intact (grade A) or 
non-viable (grade B). Mintz et al.(14) established a correlation 
between MRI and arthroscopic findings. Anderson classifica-
tion(15), presented in 1989, is another modification of the initial 
staging system based on conventional radiological assessment 
by Berndt and Harty. Stage 1 lesions result from bone marrow 
contusion. MRI is the most sensitive method to represent this 
stage, with no correlation sign on CR or on ACT with intra-ar-
ticular contrast injection. Stage 2 refers to partial detachment 
of OCL, with formation of subchondral cyst or fissure that in-
completely separates the lesion from the talar dome. In stage 
3, it is possible to observe a completely separated non-dis-
placed fragment on MRI, with adjacent bone marrow edema. 
Stage 4 consists of a displaced fragment, often accompanied 
by surrounding bone marrow edema.

The use of MRI should be evaluated in a clinical context, and 
in all cases ACT or cone beam CT (CBCT) are recommended 
to assess the size and extent of the lesion. Some authors, in-
cluding us, believe that MRI may overdiagnose or overestimate 
the depth of OCLs and advise caution in using these classi-
fication systems(16,17). The use of MRI should be reserved only 
to evaluate the subchondral bone(18). Arthrographic techniques 
are often used in an OCL is detected on MRI and in those ca-
ses when arthroscopic treatment is considered. Similar to the 
Outerbridge classification (widely used in the staging of knee 
cartilage lesions), a modified staging system may be used to 
assess the extent of cartilage defects with correlation with 
knee arthroscopy(19).

In a great number of patients, cartilage lesions may be iso-
lated. In the last years, a new technique (CBCT) has been 
used for the first time in the preoperative assessment of 
dental implants, but its use has been recently expanded to 
musculoskeletal injuries. This technique combines high spa-
tial resolution, a relatively low radiation dose, and low cost 
equipment, and is useful in the assessment of trauma of small 
bones and joints, particularly when there is clinical suspicion 
of fracture despite negative findings on simple radiogra-
phies(20). CBCT after intra-articular injection of iodine contrast 
(CBCT arthrography) may provide exquisite details of the ar-
ticular cartilage using very thin slices and multiplanar refor-
matting. In patients with suspected isolated chondral lesion, 
the trabecular architecture of the subchondral bone is much 
better visualized on CBCT than on CR or MRI. In this sense, 
CBCT-arthrography (CBCT-A) may be a very promising tech-
nique that could be used in specific situations.

Complementary classification systems have emerged using 
intra-operative findings, with the development of new arthros-
copic devices. Pritsch et al.(21) classified OCLs of the talus 
accor ding to the quality of cartilage, as it can be observed on 
arthroscopic visualization. The disadvantage of an arthrosco-
pic classification system is the fact that it is centered on the 
cartilage injury and it does not consider the underlying bone 
component of the lesion.

A myriad of additional classification systems have been pro-
posed, on the basis of computed tomography, MRI, arthrosco-
pic findings, and an anatomical grid, which was introduced by 
Elias et al.(17) in 2007 with the purpose of allowing for a better 
treatment planning. These authors assess the actual incidence  
of OCLs in talus dome by location and by morphological 
characteristics through MRI. The articular surface of the talar 
dome was divided using a grid with three columns and three 
rows, resulting in a configuration with nine equal zones in the 
axial axis. The nine equal areas were assigned numerical iden-
tifiers from 1 to 9, beginning with the most anterior and medial 
region and advancing laterally and then posteriorly(17). 

Other authors indicate treatment based on OCL size, symp-
toms, age, level de activity, and limb alignment(18,22).

The aim of surgical treatment is to create an optimal biologi-
cal environment to repair the subchondral bone and allow for 
the generation of a chondral surface(4). Different treatment 
options have also been proposed, including conservative and 
surgical treatment, based on location, size and extent of sub-
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chondral bone injury. Surgical treatment may be arthrosco-
pic or open surgery that includes bone marrow stimulation 
(BMS), with debridement, curettage, and microfractures. Re-
placement and fixation of fragments, autologous transplan-
tation, or allograft, and cultivation of chondrocytes are also 
indicated(4,22). A minimally invasive (arthroscopic) approach 
to treat these lesions also brings some advantages(23,24).

Most authors reported that more than 50% of patients with 
OCL have an acute ligament injury, an associated fracture, or 
history of chronic ankle instability. Basement on our review 
and our experience on management and treatment of OCLs 
of the talus, we have introduced a reviewed classification, 
based on CR and specific radiographies with assessment of 
alignment of distal extremities, computed tomography, MRI, 
arthroscopic findings, and history of ankle instability (Table 1).

The focus of this new classification is based on determining 
associated instabilities and/or ankle and hindfoot deformities. 
It also refers to OCL size and depth. All these parameters 
allow us to define the appropriate treatment of each lesion 
and may predict its prognosis in an increasingly manner  
according to the type. The first distinction on which we based 
the new classification was between patients with or without 
associated trauma. Traumatic lesions (stage 1) were classified 

into two groups: stage 1A in cases of previous trauma with 
isolated compromise of the talar cartilage (flap); and stage 
1B in those with previous history of cartilage and subchondral 
bone trauma. Non traumatic lesions (Stage 2) were also divi-
ded into two types: stage 2A, in which an intact subchondral 
cyst can be visualized (Figure 1); and stage 2B, with open cyst 
in the talotibial joint (progression of stage 2A) (Figure 2). Stage 
1B and 2B are subdivide in: .1: lesion <10mm diameter <5mm 
deep and .2: lesion >10mm diameter >5mm deep. Stage 3 re-
fers to the above mentioned subtypes when associated with 
lateral ankle instability. Stage 4 includes any of the previous 
OCL stages when associated with varus or vagus misalign-
ment of the hindfoot and/or talotibial joint and is divided into 
stage 4A, which encompasses calcaneus varus or valgus; and 
stage 4B, which encompasses varus or valgus deformities, 
mechanical axis deviation of the talotibial joint.

Table 1. Chart of the new classification of osteochondral lesions 

of the talus in adults

Osteochondral lesions of the talus in adults  
J. Batista, G. Joannas, L. Casola, L. Logioco, G. Arrondo

1A Traumatic lesion with isolated cartilage injury (flap)

Tx: arthroscopy, curettage, and microfractures.

1B Traumatic lesion (cartilage and subchondral bone injury)

1B.1 Lesion <10mm in diameter and <5mm of depth (superficial 
lesion)

Tx: arthroscopy, curettage, and microfractures.

1B.2 Lesion >10mm in diameter and >5mm in depth

Tx: fragment fixation with osteosynthesis, open surgery, 
osteochondral graft, or mosaicoplasty.

2A Non-traumatic isolated bone injury, subchondral cyst.

Tx: retrograde drilling.

2B Non-traumatic open subchondral bone cyst with articular 
connection (progression of type 2A).

2B.1 Lesion measuring <10mm in diameter and <5mm in depth 
(superficial lesion).

Tx: arthroscopy, curettage, and microfractures.

2B.2 Lesion measuring >10mm in diameter and >5mm in depth.

Tx: open surgery, osteochondral graft, or mosaicoplasty.

3 Type 1 or 2 lesions associated with lateral instability of the ankle

Tx: ligament repair.

4 With limb deformities

4A Types 1 or 2 lesions with hindfoot deformity = varus or valgus 
calcaneus

Tx: varus or valgus calcaneal osteotomy.

4B Type 1 or 2 lesion with supramalleolar deformity of distal 
tibia (varus or valgus)

Tx: varus or valgus supramalleolar osteotomy.

Tx: treatment.

Figure 1. Intact subchondral cyst, computed tomography scan on 

the left. Arthroscopic image showing no evidence of communica-

tion between the cyst and the articular cavity.

Figure 2. Arthroscopic view showing communication between 

the subchondral cyst and the articular cavity. It is the pro-

gression of type 2A in which cartilage collapse occurs within 

the bone defect.
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Type 1A: traumatic (chondral flap with intact subchondral 
bone). We suggest arthroscopic treatment with flap resection, 
with subsequent curettage, debridement, and microfractures 
(Figure 3).

Type 1B: traumatic lesions that affect the cartilage and the 
subchondral bone.

1B.1: lesion <10mm of diameter and <5mm of depth (superfi-
cial lesion). We suggest arthroscopic treatment with curettage 
of the lesion, debridement, and microfractures.

1B.2: >10mm of diameter and lesion >5mm of depth. We 
suggest arthroscopic fixation of the fragment or open surgery 
with OC transplantation or mosaicoplasty.

Type 2A: non-traumatic bone injury due to intact subchon-
dral cyst. We suggest retrograde perforations with previous 
arthroscopic evaluation of the lesion to confirm that talar car-
tilage is intact.

Type 2B: non-traumatic lesion and visualization of an open 
subchondral bone cyst with articular connection (progres-
sion of type 2A).

2B.1: lesion measuring <10mm in diameter and <5mm in depth 
(superficial). We suggest arthroscopic treatment with curettage 
of the lesion, debridement, and microfractures.

2B.2: lesion measuring >10mm in diameter and >5mm in depth. 
We suggest open surgery with OC graft or mosaicoplasty.

Type 3: type 1 or 2 OCLs associated with lateral instability 
of the ankle.

In both subtypes, the associated ligament injury should be 
treated by ligament repair, augmentation, or reconstruction, 
depending on the degree of lateral instability (Figure 4).

Type 4: type 1 or 2 OCLs associated with hindfoot deformity 
(varus or valgus) and/or talotibial deformity (supramalleolar).

4A: when the deformity occurs exclusively on the hindfoot, 
we treat the OCL according to the above mentioned subtypes 
and indicate varus or valgus calcaneal osteotomy, accor ding 
to the deformity (Figure 5).

4B: when the deformity is on the talotibial joint, we indicate 
treating the OCL according to its type and subtype and then 
performing a varus or valgus supramalleolar osteotomy, 
according to the deviation of loading axis (Figure 6).

It is worth mentioning that this treatment for type 4 lesions 
is recommended only when the cartilage is at least 50% in-
tact in asymmetric ankle arthrosis. When cartilage compro-
mise is greater than 50%, indication changes to total ankle 
replacement or talotibial arthrodesis.

Figure 3. Arthroscopic treatment of type 1A: curettage, de-

bridement, and microfractures.

Figure 4. Arthroscopic repair of the anterior talofibular li-

gament.

Figure 5. Valgus calcaneal osteotomy fixed with a staggered plate to 

the left and with two partially-threaded cannulated screws com-

pressing the osteotomy to the right.
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With regard to postoperative rehabilitation, it is indicated to 
start self-assisted early passive mobilization as soon as pain 
and edema allow so. Partial support is initiated after from 2-4 
weeks in lesions smaller than 10mm, and after 6 weeks in those  
larger than 10mm or if the lesion is located anteriorly. In pa-
tients subjected to concomitant procedures, such as supramal-
leolar or calcaneal osteotomy and/or ligament repair, support 
is initiated after 6 weeks. Recreational activities are limited for 
3-6 months, and competitive activities for 6-12 months.

In the case of concomitant procedures, such as supramalleo-
lar or calcaneal osteotomy and/or ligament repair, patients are 
immobilized for 3 weeks with orthopedic walker boots or 
plaster cast, without load, then partial support with assistive 
walkers for 3 weeks, and beginning of complete support after 
6 weeks. Recreational activities are limited for 3-6 months, 
and competitive activities for 6-12 months.

Conclusion
The classification presented here allows us to provide a guide 

for the treatment of OCLs, according to their morphology, 
extension, and depth, along with their association with ankle 
instabilities and disorders in loading axes, which enables for 
the physician to indicate a specific treatment for each type 
and subtype of this multifactorial disease.

Yet, we still need to assess the reproducibility of our clas-
sification in the treatment of OCLs, with the conduction of a 
future prospective study.

Figure 6. Varus deformity treated with supramalleolar opening 

wedge osteotomy.
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