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ABSTRACT
Osteochondral lesions of the talus (OLT) are commonly associ-
ated with ankle trauma and can lead to significant symptoms 
and disability. Patients typically present with deep ankle pain 
6-12 months following the initial injury. OLTs can be visualized 
through imaging techniques such as computed tomography (CT) 
scans and magnetic resonance imaging (MRI). There is general 
agreement that non-operative treatment should be the initial 
treatment. If non-operative management does not lead to suf-
ficient clinical improvement, various surgical treatment options 
are available, both through arthroscopy as well as open tech-
niques. The choice of treatment depends on both patient and le-
sion characteristics. Given their less invasive nature and shorter 
recovery times, arthroscopic techniques may usually be consid-
ered as a first surgical option. This article describes the etiology 
and diagnosis of OLTs and summarizes the available evidence on 
the most commonly used arthroscopic treatment options, such 
as bone marrow stimulation (BMS), retrograde drilling, fixation 
and cartilage implantation techniques.
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RESUMEN
Tratamiento de las lesiones osteocondrales del astrágalo 
mediante artroscopia anterior del tobillo

Las lesiones osteocondrales del astrágalo (OLT, por sus siglas en 
inglés) se asocian con frecuencia a traumatismos del tobillo y pue-
den provocar síntomas y discapacidad importantes. Los pacientes 
suelen presentar dolor profundo en el tobillo entre 6 y 12 meses 
después de la lesión inicial. Los OLT pueden visualizarse median-
te técnicas de imagen como la tomografía computarizada (TC) y la 
resonancia magnética (RMN). Existe un acuerdo general acerca de 
que el tratamiento no quirúrgico debe ser el tratamiento inicial. Si 
el tratamiento no quirúrgico no conduce a una mejoría clínica su-
ficiente, existen diversas opciones de tratamiento quirúrgico, tanto 
mediante artroscopia como mediante técnicas abiertas. La elección 
del tratamiento depende de las características tanto del paciente 
como de la lesión. Dada su naturaleza menos invasiva y sus tiem-
pos de recuperación más cortos, las técnicas artroscópicas suelen 
considerarse como primera opción quirúrgica. Este artículo descri-
be la etiología y el diagnóstico de las TLO y resume las pruebas 
disponibles sobre las opciones de tratamiento artroscópico más 
utilizadas, como la estimulación de la médula ósea, la perforación 
retrógrada, la fijación y las técnicas de implantación de cartílago.

Palabras clave: Osteocondritis disecante. Lesiones osteocondra-
les. Astrágalo. Artroscópica.
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Introduction

An osteochondral lesion of the talus (OLT) is defined as 
damage to the subtalar bone and overlying articular car-
tilage. These lesions typically develop after trauma to the 
ankle(1-3). OLTs have been shown to occur in over 65% of 
chronic ankle sprains, and up to 75% of ankle fractures(2,3). 
The etiology of OLT is currently unknown. However, it is 
hypothesized that during trauma, the talus impacts the 
tibial plateau, creating microcracks in the cartilage and 
subchondral bone plate(1,4-6). It is theorized that during 
weightbearing, an increased pressure in the joint can lead 
to infiltration of synovial fluid through these microfrac-
tures, leading to inducing osteonecrosis and therefore 
leading to lesion expansion and the formation of an OLT(4).

Patients typically present 6-12 months after ankle 
trauma with deep ankle pain, provoked during or af-
ter weightbearing activities. Other presenting symptoms 
may include a locking or clicking sensation, swelling or 
stiffness of the ankle(4,7). Thorough physical examination 
and anamnesis are essential for adequate diagnosis and 
treatment decision-making. Forced palpation of the talar 
dome during plantar flexion may provoke the recognizable 
deep ankle pain sensation, if the lesion is located anteri-
orly enough to be able to palpate(4,7).

Further imaging can be deployed when there is a clin-
ical suspicion for an OLT. Radiographs can be useful for 
assessing the ankle alignment but have a low diagnostic 
value in OLTs(8). Radiological confirmation and evaluation 
of OLTs should be conducted using computed tomogra-
phy (CT) scans and/or magnetic resonance imaging (MRI), 
which have high diagnostic sensitivity and specificity(8,9). 
MRI can be useful to assess the ankle cartilage, detect 
bone marrow edema, or diagnose concomitant soft tissue 
injuries of the ankle. However, CT is preferred to assess 
the bony morphology and size of OLTs and to assess the 
subchondral bone layer, because MRI can overestimate le-
sion size due to the bone edema(9,10). Additionally, CT is a 
valuable tool for the assessment of the subchondral bone 
layer, which plays a significant role for OLTs(7). CT is also 
useful in pre-operative planning, for instance the feasi-
bility of reaching the OLT arthroscopically(11). Single-pho-
ton emission computed tomography (SPECT) combines 
CT-based assessment of lesion 
size and morphology with func-
tional imaging of lesion activi-
ty(12,13). Thus, SPECT may be of 
added value in treatment de-
cision-making in complex cas-
es with co-existing pathology, 
to identify the main cause of 
symptoms when standard imag-
ing and clinical evaluation fail 
to provide adequate diagnostic 
insight(9).

Lesions can be characterized by location, morphol-
ogy, and size. Location can be described using a 9-grid 
anatomical scheme of the talus, as described by Raikin 
et al., shown in Figure 1(14). The morphology of OLTs can 
be described as crater-like, cystic, or fragmentary (Figure 
2)(4,15,16). Lesion size should be reported in anterior-poste-
rior plane, medial-lateral plane, and depth, allowing for 
calculation of lesion surface area and volume(4). However, 
there is no consensus on the reporting on morphology of 
OLTs, and while radiological classification systems for OLTs 
exist, they lack validation and utilize inconsistent termi-
nology. Moreover, lesion size measurement methods vary, 
further contributing to inconsistency in lesion characteri-
zation in literature(15).

Treatment of OLT should start with an initial period 
of 3-6 months of non-operative treatment, unless fixation 
of an acute displaced fragment (i.e., acute intra-articular 
osteochondral fracture) is feasible(17). The non-operative 
treatment may include physiotherapy focusing on range 

Figure 1. 9-grid anatomical scheme of the talus.
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Figure 2. Types of morphologies of OLTs as seen on CT on coronal and sagittal view. A: cra-
ter-like; B: cystic; C: fragmentary.
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of motion, strength, balance and proprioception, or treat-
ments such as cast immobilization, orthopedic insoles 
shoe adjustments, weight loss, psychological treatment, 
occupational modifications and injections of hyaluronic 
acid or corticosteroids(4). Non-operative treatment is suc-
cessful in about 45% of patients(18).

If patients remain symptomatic after the non-operative 
treatment period, surgical intervention can be considered. 
Appropriate surgical treatment should be decided using 
shared decision-making and a personalized approach, 
incorporating patient characteristics (such as age, body 
mass index [BMI], preoperative level of activities, and pa-
tient preference), lesion factors (primary or non-primary 
[non-primary meaning failed previous surgical treatment 
of the OLT], lesion size (area and volume), and morpholo-
gy) and concomitant foot and ankle pathology (e.g., hind-
foot alignment, ankle stability, and concomitant injuries)
(4). These factors are incorporated in a multi-level algo-
rithm-based treatment paradigm. Different paradigms ex-
ist(4,19), one of which can be appreciated in Figure 3.

Arthroscopic surgical techniques can be an appropri-
ate option to treat small (<15 mm), primary osteochondral 
lesions of the talus, though arthroscopic procedures can 
be successful for non-primary lesions as well(20,21). Arthro-
scopic techniques have smaller skin incisions, do not re-
quire an osteotomy, and therefore typically have shorter 
recovery time compared to open surgical techniques for 

osteochondral lesions of the talus. Given their less inva-
sive nature, arthroscopic techniques may usually be con-
sidered as a first surgical option. However, when arthro-
scopic surgical techniques are not feasible, for instance 
for larger lesions (>15 mm), previous failed arthroscopic 
surgery and a repeat procedure is not suitable, or when 
the lesion is difficult to access through arthroscopic por-
tals, open surgical techniques can be considered(4). The 
following section will discuss different types of arthro-
scopic surgical techniques for the treatment of osteo-
chondral lesions of the talus.

Surgical techniques

Bone marrow stimulation 

Arthroscopic Bone Marrow Stimulation (BMS) is the most 
frequently used treatment for primary OLT(22). BMS can 
be deployed for relatively smaller (<15 mm), non-cystic, 
non-fixable lesions(20,23). Arthroscopic BMS starts with de-
bridement and curettage of the defective cartilage and 
subchondral bone(24). Subsequently, drilling or perforation 
of the sclerotic bone at the base of the defect is performed, 
often using a Kirschner wire or microfracture awl(25). The 
holes should be made to a depth that results in bleeding 
of the subchondral bone or the presence of fat droplets(23) 

Asymptomatic
OLT

Symptomatic
OLT

Non-Operative
3-6 months

Lesion Type

Morphology

Size

> 150 mm2< 150 mm2 > 150 mm2< 150 mm2

Fixable
fragment Cyst

Good Quality
Cartilage on

MRI?
Crater

Supervised
non-operative

protocol

Alignment /
Instability

OLT

+

+

+

Primary

Morphology

Size

Location

Fixable
fragment Cyst

Crater

Medial
Lateral Central Diffuse

Alignment /
Instability

+

Non-Primary

+ +

Address
(concomitantly)

Address
(concomitantly)Fixation*

*Consider preoperative weight loss if BMI > 30

BMS* TOPIC* Spongiosaplasty TAR / ArthrodesisRD
(± spongiosaplasty)

Good Quality
Cartilage on

MRI?

Figure 3. Flowchart for surgical management of OLTs, modified version of the flowchart by Rikken et al.(4), with permission of the authors.
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(Figure 4). This technique disrupts the intraosseous blood 
vessels, leading to the subchondral bone bleeding and 
the formation of a fibrin clot. The release of mesenchy-
mal blood cells promotes vascularization which induces 
the formation of fibrocartilage(26). When an isolated (i.e., 
no other damage to bone/within the joint) cartilage lesion 
with a macroscopically intact subchondral bone layer, is 
present, debridement only can be performed(27).

The success rate for BMS for primary lesions is report-
ed to be 82%, with a complication rate of 4% and a re-
operation rate of 7%(22,28,29). The reported success rate for 
secondary lesions is lower, at 69-75%(21). The progression 
of osteoarthritis after BMS has been a concern, due to the 
faster deterioration of fibrocartilage as opposed to hya-
line cartilage. Although only 18 % of patients underwent 
revision surgery at 10-year follow up(30), after a mean fol-
low-up of 13-years, progression of osteoarthritis was seen 
in 28 % of patients after BMS(31). Therefore, a variety of 
adjunct therapies have been described, aiming to improve 
the cartilage quality and subchondral bone repair. These 
adjunct therapies can be autologous blood products such 
as platelet-rich plasma (PRP) or bone marrow aspirate 
concentrate (BMAC), that are administered at the end of 
the BMS-procedure(17,32,33). However, there is insufficient ev-
idence to support a positive effect of these adjuncts, and 
the anticipated positive effects of these additional thera-
pies have yet to be proven(34).

For the post-operative protocol after BMS, research 
shows that early weight-bearing provides similar or im-
proved results after BMS compared to delayed weight-bear-
ing(35,36). Therefore, early weightbearing after arthroscopic 
BMS is advised, which includes bandaging and crutches 
for the first two days post-operatively, whereafter increas-
ing weight-bearing and reducing crutches in two weeks, as 
tolerated is recommended(24).

Retrograde drilling

Retrograde drilling is a non-transarticular technique, us-
ing fluoroscopy for visualization of the talus, which allows 

for debridement and drilling of the subcartilaginous cyst. 
Retrograde drilling can be considered as a surgical inter-
vention for cystic OLTs with an intact articulate cartilage 
layer(22). Retrograde drilling allows for the penetration of 
the necrotic sclerotic zone for bone marrow stimulation, 
without damaging the intact cartilage surface(37). Similar 
to BMS, retrograde drilling causes disruption of the intra-
osseous blood vessels and thereby promoting subarticu-
lar bone filling of the cyst. After exposing the talus using 
anteromedial and anterolateral portals, a Kirschner wire 
will be positioned under fluoroscopic control, transtalar 
from the opposite talar neck into the subchondral scle-
rotic zone(37).

As an additional procedure, the debrided cyst can 
be filled with cancellous bone, particularly for large le-
sions, since the insufficient stem cells in the subchondral 
bone in these cases lead to a lower likelihood of ade-
quate regeneration of damaged cartilage and subchondral 
bone(22,38). For primary OLTs, retrograde drilling has a suc-
cess rate between 68% and 100% and a complication rate 
of 5%(22,29).

The post-operative protocol after retrograde drilling 
typically consists of 6 weeks of partial weight-bearing, al-
lowing full range of motion immediately. Full weight-bear-
ing is allowed after 6 weeks.

Fixation techniques

Fixation techniques are primarily applied to osteochon-
dral lesions of the talus (OLTs) with fragmentary mor-
phology. Consensus was that, for these techniques to be 
technically feasible, the lesion fragment should have a di-
ameter of at least 10 mm and a depth of 3 mm(39). Howev-
er, successful fixation has also been described for smaller 
lesions in studies using cortical bone pegs(40).

For acute displaced fragmentary lesions, fixation 
should be considered as the initial treatment(4). This 
should be performed as soon as possible to maximize 
healing potential and avoid further intra-articular dam-
age(39). For chronic lesions, fixation can be applied when 

Figure 4. TArthroscopic images of bone marrow stimulation.
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non-operative management is unsuccessful. As fixation 
techniques can provide superior subchondral bone heal-
ing(41), as well as preserving the overlying hyaline cartilage, 
it should be considered as the primary surgical treatment 
option when feasible. 

Several fixation techniques using different materials 
have been described, including Kirschner wires, metal 
screws, bio-absorbable screws, bone pegs and/or fibrin 
glue(42-45). Fixation techniques may be performed arthro-
scopically when technically possible. The less invasive na-
ture of arthroscopic fixation is theoretically advantageous. 
The most decisive factor for the possibility of arthroscopic 
fixation being the location/accessibility of the lesion. To 
achieve an adequate and stable fixation, the fragment 
needs to be fixated perpendicular to the talar dome. 
Therefore, the lesion must be located relatively anterior 
on the talar dome for arthroscopic fixation to be feasi-
ble(11). If arthroscopic fixation is not technically possible, it 
can also be performed as an open technique.

One specific surgical fixation technique is the Lift, 
Drill, Fill and Fix (LDFF) procedure(45). In this technique, 
the osteochondral lesion is visualized, and a beaver knife 
is used to create a flap. The flap is then lifted to allow 
for debridement and microfracturing of the subchondral 
bone. Cancellous bone, typically harvested from the distal 
tibial metaphysis, can be placed in the bed of the flap. 

Finally, the osteochondral flap is repositioned and fixed 
using bio-absorbable compression screws, chondral darts 
or bone pegs.

Fixation techniques have shown clinical and radio-
logical success in 8 out of 10 patients, also maintaining 
their success in the long term (Figures 5 and 6). As these 
techniques preserve the hyaline cartilage and provide su-
perior healing of the subchondral bone, they are advan-
tageous over other surgical treatment options for OLTs, 
when feasible(39,41).

Cartilage implantation 

Cartilage implantation techniques, such as autologous 
chondrocyte implantation (ACI) and matrix-induced autol-
ogous chondrocyte implantation (MACI), aim to regener-
ate the hyaline-like cartilage by implanting harvested and 
cultured chondrocytes in the osteochondral lesion(46-48). 
These techniques typically use a two-step technique. 
During the first step, chondrocytes are harvested from a 
non-weightbearing area of the talus or margins of the le-
sion during an arthroscopic procedure. Thereafter, these 
chondrocytes are cultured in-vitro. The second phase 
consists of reimplanting the cultured chondrocytes in the 
excised lesion.

For ACI, the cultivated chon-
drocytes are implanted in a 
second procedure that occurs 
typically 3 weeks after step 1(47). 
During this second procedure, a 
medial or lateral osteotomy is 
performed to gain access to the 
lesion, whereafter the lesion 
is debrided to prepare for im-
plantation. After implantation, 
the implanted chondrocytes are 
then covered by a periosteal 
flap from the distal tibia(49). Fi-
brin glue is used to seal the 
junction of the flap with the ar-
ticular cartilage(49).

For the MACI-technique, the 
chondrocytes are cultured and 
embedded in a biodegradable 
scaffold, to prevent morbidity 
of the periosteal flap and har-
vest-site(46,48). The second step is 
typically performed 8-12 weeks 
after harvesting the chondro-
cytes. Access is gained through 
medial or lateral osteotomy, 
and after debridement of the 
lesion, lesion size is measured 
using a foil template. The MACI 

Figure 5. Pre- (A and B) and 1-year post-operative (C and D) CT scan of a patient after fixation.
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Figure 6. Second-look arthroscopic images after fixation surgery.
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graft is then cut around the template and is placed into 
the lesion with the side containing the cells facing the 
defect. Thereafter, fibrin glue is used to secure the graft(50). 

These techniques have shown promising results in the 
knee, resulting in superior tissue regeneration compared 
to BMS(51). This has yet to be proven for osteochondral le-
sion of the talus. However, these techniques have some 
disadvantages; they require an additional surgical proce-
dure, and the laboratory with the necessary resources to 
perform these techniques can be quite costly. Autologous 
matrix-induced chondrogenesis (AMIC) is a new gener-
ation scaffold-based therapy that combines a collagen 
matrix scaffold with microfracture and does not require a 
two-step procedure(52). The AMIC membrane is a collagen 
type I/III bilayer matrix, that stabilizes the super clot that 
forms on top of the lesion after microfracturing. This pre-
vents the loss of cells through leakage into the joint space 
and limits the mechanical stress on the regeneration 
zone. This supports the chondrogenic differentiation and 
enhances proteoglycan deposition, leading to the forma-
tion of hyaline cartilage. During the AMIC procedure, the 
osteochondral lesion is debrided, and subchondral bone 
is stimulated with bone marrow stimulation, whereafter 
the AMIC membrane is cut into the exact size of the defect 
before it is introduced and fixated with fibrin glue(52).

Cartilage implantation techniques have a report-
ed success rate of 70-92%, and a complication rate of 
5%(18,29). Post-operative management typically consists of 
non-weightbearing for 6 weeks. Full weight-bearing is typ-
ically allowed after 7-9 weeks(47,50).

Conclusion

This article provides an overview of the etiology and 
diagnosis of osteochondral lesions of the talus (OLT) 
and summarizes the current literature regarding arthro-
scopic treatment options. Non-operative management 
should be the initial approach for OLTs. If non-operative 
treatment fails, fixation techniques, such as such as the 
Lift, Drill, Fill, and Fix (LDFF) procedure, when techni-
cally feasible, may be considered as the initial surgical 
treatment option. In the absence of a fixable fragment, 
arthroscopic treatment with bone marrow stimulation 
or cartilage implantation techniques may be effective. 
If arthroscopic treatment fails, or is not technically fea-
sible, open surgical techniques remain an alternative 
for treating OLTs.
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