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Management of Osteochondral
Disorders of the Ankle

Alastair Younger

1 Introduction

Osteochondral lesions of the talus (OLT) are
common lesions. They can be found in isolation
or in combination with other ankle pathology
such as ankle instability [1]. The majority are
thought to be post traumatic in nature in older
patients [2], while in younger patients, these
lesions may have a bone developmental origin
[3]. They may also be vascular in nature and may
have a genetic predisposition to occur. If they
remain symptomatic and do not resolve with non-
operative treatment, then surgery can be per-
formed. However, many patients are younger
compared to the average patient in a foot and
ankle practice and have an expectation to return
to sport. This occurs in 88% of surgical cases but
sometimes at a reduced level [4].

Some patients may fail to get adequate func-
tion despite following the guidelines outlined by
ICRA [5].

Patients therefore need to be aware of the
potential for not being able to return to the sport
of their choice or to the level that they wish to
achieve.
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Patients with malalignment that is overloading
the osteochondral defect may require realign-
ment surgery [5], and associated ankle instability
needs to be both diagnosed and treated [6]. If
both instability and malalignment are treated,
then outcomes can be optimized [7]. The inci-
dence of osteochondral lesions occurring in
patients with ankle instability treated surgically
was approximately 30% in one series [8].

The international consensus group on carti-
lage repair of the ankle meeting in Pittsburgh in
2017 has assisted the medical community in try-
ing to standardize care with regards to investiga-
tion, non-operative  treatment,  operative
intervention, and the use of cartilage or bone
graft into the defect [9]. This has been very help-
ful in trying to codify the treatment of these chal-
lenging lesions.

The resources available to treat osteochondral
ankle lesions in different centers may determine
the treatment. Allograft may or may not be avail-
able. Bone graft substitute, cartilage products,
and cell products may or may not be affordable.

Arthroscopic procedures are more likely to
result in a shorter recovery and maintenance of
range of motion [10]. As a result, primary proce-
dures are often arthroscopic, and open proce-
dures are reserved for revision procedures or
large initial defects. Some of these procedures
are maximally invasive requiring iliac crest or
knee harvest sites and tibial osteotomies to gain
vertical access to the defect site.
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2 Pathology

Failed debridement of OLT results in increased lev-
els of inflammatory mediators in the synovial fluid
[11]. Histological analysis of the cartilage in the
osteochondral defects show changes suggestive of
cartilage degeneration, compared to no degenera-
tion in normal cartilage from allograft donors.
Similarly there were raised levels of tumour necro-
sis factor (TNF) alpha, Interleukin (IL)-2, 6, 10, 13,
Matrix Metalloproteinases (MMP) 1, 2, 3, 9 and
10. Medial lesions are more likely to occur than
lateral lesions as reported in most papers, and were
60% of all lesions in one systematic review [12].
The location of lesions are mapped out using a grid
system as outlined by Elias et al. for the talus [13]
and tibia [14]. The grid consists of nine zones of the
tibia and talus, with division into each plane into
thirds. Zone 1 is anterior and medial, zone 3 ante-
rior and lateral, zone 7 posterior and medial, and
zone 9 posterior and lateral.

On the talus the lesions are most commonly
on the medial central location [13], and these
lesions are deeper and longer than the lateral
lesions. The lesions located on the tibia more
often medial, with posterior medial being slightly
less common than the Centro medial location
[14]. The inter and intra observer reliability of
this system was reviewed and shown to be repro-
ducible and reliable [15].

The formation of the cyst through a break-
down of the subchondral bone and the subchon-
dral oedema remains debatable. Access of joint
fluid may be a precipitating event [16].

Bruns, Maier and Fraissler in separate studies
have shown that the OLT lesions are associated
with vitamin D deficiency.

3 Terminology

The international cartilage society published
their recommendations for terminology in dis-
cussing osteochondral lesions [17]. This assists
surgeons in understanding the literature with
regards to outcomes. They recommended using
the term subchondral bone lesion (SBL) if only
the bone is affected. This is a rare occasion.

An isolated cartilage lesion has no bone
involvement. There was no acronym recom-
mended for classifying this lesion.

A combined cartilage and bone lesion is an
osteochondral lesion of the talus, abbreviated to
OLT.

Bone marrow stimulation was considered the
correct term to cover all procedures in which the
defect was debrided, and the bone stimulated via
an awl or drill.

Bulk grafts were termed autologous osteo-
chondral transplant (AuOT) or allograft trans-
plant (AIOT).

Subchondral oedema is an increase in fluid in
the subchondral bone diagnosed by MRI. The
size is also measured by MRI in three planes to
calculate a volume of involvement.

Cysts are defined as a lesion under the sub-
chondral bone and characterized by consistency
(loculation), communication with the joint,
depth, and size, walled or not, and location.

Oedema is classified by size, depth, location,
total volume and whether there was communica-
tion with the joint.

Acute is defined as under 1 month, sub-acute
1-6 months, and chronic over 6 months since the
onset of symptoms [17].

4 Clinical Assessment

Clinical assessment should focus on the key ele-
ments of disability. The international consensus
group on cartilage repair of the ankle identified
assessment of deficit in ADL’s and sporting activ-
ities, duration of symptoms, history of trauma,
mechanism of injury, localization of the pain,
mechanical symptoms such as locking and insta-
bility, previous treatment and swelling as the core
information to obtain in determining treatment
options [18].

For physical examination, the physician
should inspect for weight bearing alignment,
ankle range of motion (compared to the normal
side), stability of the lateral and medial collateral
ligaments, swelling, and tenderness to palpation
[18]. Location of tenderness can be determined
by clinical examination, which studies have



Management of Osteochondral Disorders of the Ankle

385

shown correlates well with the radiotracer uptake
on SPECT [19].

If a cartilage lesion is present, deep ankle pain
aggravated by activity may be the hallmark
symptoms [18].

5 Investigations

Standing AP, lateral and mortise views of the
ankle are required for the initial investigation
[18] (Fig. 1). Often the defect can be visualized,
and the alignment of the ankle can be appreci-
ated. Additional views including a calcaneal
axial view, long leg alignment view, as well as
AP and lateral views of the foot can be obtained
to fully appreciate the associated weight-bear-
ing pathology. Standing radiographs allow for
the assessment of alignment and associated
lesions such as osteophytes, cystic changes,
degenerative change, and size of the OLT plus
location. CT allows better estimation of cyst
location and size, as well as osteophyte forma-
tion and bony impingement (Fig. 2), while MRI
allows assessment of cartilage delamination,

Fig. 1 Standing AP and lateral views showing an osteo-
chondral injury. Long leg alignment views and a calcaneal
axial view can also be of value

Fig.2 Assessment of a large cystic defect on the medial talar dome using CT. This lesion was asymptomatic until the
subchondral bone fractured (not the same patient as Fig. 1)
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Fig.3 MRI of the same lesion in Fig. 1

bone marrow oedema, and soft tissue impinge-
ment [18] (Fig. 3).

Assessment of sensitivity and specificity
shows that plain X-ray is specific (0.91) but not
sensitive (0.59) (i.e., it may fail to diagnose an
osteochondral defect that is present). The CT
scan is more sensitive (0.99) and specific (0.81)
than radiographs for OLT identification but not as

good as MRI which is reported to be sensitive
and specific with a value of 0.96. [20]

As a result, three-dimensional imaging is usu-
ally required to understand the full size and loca-
tion of the defect. MRI remains the principal tool
for advanced investigation because it is more sen-
sitive and specific and gives a better estimation
on cartilage damage. The bone marrow oedema
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Fig.4 SPECT of the same patient in Fig. 1 showing bone activity in the osteochondral lesion

indicates the extent of the soft cartilage. Finally,
deficiency of the lateral and medial collateral
ligaments, the presence of peroneal tendon
pathology, and other cartilage lesions or impinge-
ment lesions can often be present and assessed
via MRL

The combination of bone scan and CT scan
(SPECT) allows visualization of the defect with
determination of bone scan uptake superimposed
on the CT scan views. Activity of the lesion and
other areas of radiotracer uptake such as anterior
impingement can also be seen (Fig. 4).

6 Treatment

6.1 Conservative Treatment
Conservative treatment is recommended initially
in all patients with asymptomatic lesions, such as
incidental findings, non-displaced acute bone and
cartilage injuries, older age with lower functional
status, adjacent joint arthritis, or a skeletally
immature patient [21].

The response to non-operative treatment is
affected by patient age, body mass index (higher
is worse), acuity of the lesion, size of the lesion
(larger is worse), location of the lesion, presence
of cystic change (cysts are worse), ankle instabil-
ity, loose bodies, functional status, associated
cartilage injury, medical comorbidities, and pro-
gression on imaging [21].

If the patient has an acute non-displaced OLT,
ankle immobilization with touch down weight
bearing is recommended for 6 weeks. Bone stim-
ulators are unlikely to be beneficial [21].

The goal of non-operative treatment is for a
full return to function with occasional pain. Low
impact sports are recommended. An MRI should
be obtained if there is no improvement in symp-
toms or radiographs by 3 months. Follow up
should be every 6 months until resolution of
symptoms. Deterioration may indicate the need
for surgery. Concentrated bone marrow aspirate
or platelet rich plasma (PRP) may be considered
as an adjunct treatment, but there is little evi-
dence to support the use of PRP in this setting
[21].

Non-operative treatment can result in symp-
tom resolution in some patients. Bracing, physio-
therapy, NSAID medication are the initial
treatments. Night splints may be helpful in
patients with tight heel cords [21].

6.2 Operative Treatment
Operative treatment is directed at the bone defect
and associated pathology.

6.3 Treatment

of the Osteochondral Defect

The goal of treatment of the osteochondral defect
is to try and get the bone and cartilage void to
heal. Appropriate treatment of the primary lesion
depends on the location, the residual cartilage
condition, and size of the defect [22].

Treatment of the bone defect can be through
marrow stimulation, bone graft substitute, auto-
graft, or allograft (Fig. 5). The graft may be can-
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Fig.5 Treatment of
recurrent osteochondral
defect on the medial and
lateral side of the talus
with PDGF and
tricalcium sulphate.
Gradual healing over
time is seen

cellous or bulk such as an OATS. Grafting can be
done through the defect by way of joint access or
retrograde through the extra-articular bone.

Retrograde grafting can be performed for talar
and tibial defects if the cartilage surface is intact.
This is a rare case.

If bone is placed in a subchondral defect, it is
helpful to seal it from the joint to prevent egress
of bone growth factors that may negatively
impact the cartilage or the synovium. Fibrin glue
over the exposed bone can be used to achieve this
seal.

7 Debridement, Curettage,
and Bone Marrow
Stimulation

Debridement of the osteochondral lesion is rou-
tinely performed arthroscopically. For lesions
anterior to the 12 o’clock apex of the talus, the
lesion can be approached anteriorly. A plantar
flexion X-ray can assist in determining if the
lesion can be reached [23]. Plantar flexion and

occasional limited tibial osteotomy can allow the
access to the lesion. Calf tourniquets used during
surgery will result in compression of the calf
muscles and can limit access to the talus by
restricting muscle movement.

Anterior arthroscopy is performed using ante-
rior medial and anterior lateral portals. Care is
taken to avoid the superficial branch and deep
branch of the peroneal nerve, using blunt dissec-
tion and superficial skin incisions.

The author also uses the posterior portals in
the supine position as described by Acevedo [24].
This allows access posteriorly to posterior pathol-
ogy as well as synovitis, loose bodies, or visual-
ization in a tight ankle.

The portal is made just posterior to the medial
malleolus and passing behind the tibialis poste-
rior tendon. Because the neurovascular bundle is
in this region the deep dissection is blunt, and any
shaver should be visualized in the joint before
being used. Alternatively, a posterior lateral por-
tal can be made behind the peroneal tendons, a
blunt obturator passed through the joint and a
switching stick technique used.
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Debridement of the osteochondral defect
requires removal of all unstable cartilage, and
removal of any loose bone. The bone in regions
of bone marrow oedema is usually soft secondary
to the biologic effects of synovial fluid and needs
to be removed. After debridement, the defect
should be free of loose cartilage and curetted
back to solid bone [25].

Lesions amenable to debridement as a defini-
tive procedure include partial thickness chondral
lesions, acute lesions such as those found after
ankle fractures, and lesions secondary other dis-
ease such as PVNS [22].

Size guidelines exist for the success of
debridement. Based on the studies of Choi and
Kennedy, smaller lesions do well with debride-
ment, while larger lesions fail [26]. The threshold
is debatable, but lesions classified as small should
be under 10 mm in diameter, under 100 mm? in
area, and under 5 mm in depth [27] (Fig. 6). Bone
marrow stimulation alone is unlikely to work for
lesions greater than 15 mm in diameter [27].

Other factors affecting the success of debride-
ment include the presence of ankle instability,
bone marrow oedema, joint malalignment in addi-
tion to lesion size, lesion location, cysts, revision
procedures, and uncontained lesions [22].

After debridement, an awl or 2 mm drill can
be used to penetrate the base of the lesion to
allow egress of bone marrow cells to create a new
bone base [22]. Releasing the tourniquet can con-
firm successful penetration by bone bleeding.
Two to 3 penetrations should suffice.

The addition of biologics may assist in the
healing of the bone and cartilage in the defect.
Adjuncts include concentrated bone marrow
aspirate, mesenchymal stem cells, platelet rich
plasma, and hyaluronic acid [28].

For acute unstable lesions bone marrow stim-
ulation is appropriate, and if the unstable lesion is
saucer shaped and large enough that it can be pre-
served and reattached [29]. Fixation can be
achieved using poly-L-lactide pins as described
by Nakaska et al. [30, 31], who also showed that
fixation was superior to excision and BMS for
lesions under 100 mm?. Alternatives include bone
plugs or 2 mm screws. A lesion smaller than
10 mm length or 3 mm depth is better excised
than transfixed [32].

Repeat bone marrow stimulation for failed
debridement can be considered for cases where
the debridement may be incomplete, or when the
patient is unwilling to undergo a more invasive
open procedure.

BMS has been reported to result in osteoar-
thritis in 33—-34% of patients.

7.1 Post-operative Protocol

Historically non-weightbearing was advocated
for 6 weeks. However more recently outcomes
have been demonstrated to be similar with
2 weeks non-weightbearing. Range of motion is
initiated at 2 weeks with avoidance of shear load-
ing. Various protocols can be used. MRI can be

Fig. 6 A lesion of appropriate size and location for bone marrow stimulation (BMS)
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used to determine if increased activity can be tol-
erated. The concomitant procedures can deter-
mine the recovery protocol such as lateral
ligament reconstruction or calcaneal osteotomy.

After remobilization it is usual to contain
shear by using a walker boot or brace.

8 The Cartilage Defect

The cartilage defect is managed by removal of all
loose fragments and the filling the defect. In
many cases the cartilage defect can be left
unfilled, particularly in smaller lesions (Fig. 6).
Typically, the defect becomes filled with hyaline
cartilage which works well for small defects but
may shear with larger defects (Figs. 7 and 8).
Cartilage substitutes can be used of various
descriptions and various costs; however they may
not provide any better graft than marrow stimula-
tion [33]. Cartilage graft can include extracellular
cartilage matrix [34-36], juvenile cartilage [37,
38], scaffold [39] or amplified cartilage cells [40]
in a single stage [41, 42] procedure, or a two
stage procedure.

Fig. 7 The same lesion with the cartilage and subchon-
dral bone defect removed

Fig. 8 The same lesion after debridement of loose carti-
lage and loose bone

9 Larger Defects: Bulk Grafts
and Oats

Larger defects may require a bulk graft which can
be a fresh frozen graft OATS, a packaged allograft
Osteochondral Allograft Transfer (OATS), or an
autograft OATS [43]. Mosaicplasty is a little dif-
ferent in technique as the grafts are smaller and
defects exist in the cartilage surface [44].

9.1 Procedure

To perform an OATS procedure on the talus, a
vertical approach should be obtained through the
tibia to gain access to the cartilage surface.
Depending on the location of the defect, this usu-
ally requires an osteotomy.

9.2 Medial Defects

Medial defects of the talus usually require a
medial malleolar osteotomy. They are approached
via a high oblique medial malleolar osteotomy
[45, 46]. A longitudinal incision is made, and the
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anterior and posterior joint line are outlined. This
needs to be performed carefully as an incorrect
osteotomy will compromise the approach. The
usual error is to enter the joint too medially. To
ensure a correct approach a k wire is placed, and
its position confirmed on ¢ arm. Predrilling the
screw holes for fixation prior to the osteotomy is
helpful to maintain articular joint surface congru-
ity. Sometimes full plantar flexion and limited
palatoplasty can allow access to the lesion [47].

Before starting the saw cut, retractors are
placed anteriorly and posteriorly. The posterior
retractor should be placed under the posterior
tibial tendon to ensure it does not get cut.

Once performed the anterior and posterior
capsule may have to be released to allow the talus
to be pulled into valgus hinged on the deep del-
toid ligament to improve the visualization. The
lesion can then be sized. Because the lesion is
usually over 10 mm in size one or two 10 mm
grafts are required (Fig. 7).

The guide wire should be carefully placed
over the defect. The wire has to be vertically ori-
ented over the joint surface. The wire should end
up pointing at the lateral corner of the lateral pro-
cess of the talus, which is the central axis of rota-
tion of the talus on the lateral view. On the AP
view the wire should be perpendicular to the top
surface of the talus.

Reaming is performed carefully to avoid heat
and irrigation used. A depth of 15 mm should be
achieved. The harvested graft should also be
planned to match the talar defect as this will often
have a shoulder area and may be still a little
eccentric in position.

After harvesting the autograft or allograft, the
end of the graft is trimmed to be bullet shaped
and at the depth of the defect. If desired, platelet
rich plasma (PRP) can be placed into the depth of
the defect [48, 49].

The graft is carefully placed onto the defect
and rotated to best match the defect. It should
push in and be flush.

Nested grafts are two or more grafts that are
used to fill a defect. They should overlap the adja-
cent graft by a quarter of the diameter. After one
is placed, the second drill hole is prepared, and
the second graft placed.

Fig. 9 A medial malleolar osteotomy and double 10 mm
OATS autograft for a failed prior debridement of a larger
posterior medial lesion

The tibial osteotomy site is reduced and held
with screws and or a plate and screws in a stable
position (Figs. 9 and 10).

9.3 Lateral Defect

The lateral defect can be approached by an exten-
sile lateral approach. This is performed by sec-
tioning the lateral collateral ligaments. Anterior
translation of the talus will often allow vertical
access to the defect. If this cannot be achieved
after release of the capsule, then a lateral malleo-
lar osteotomy will need to be performed (Fig. 11).
This will need to be proximal enough to allow
vertical access (Figs. 12, 13, and 14). A trans-
verse osteotomy can be used with external rota-
tion of the fibula, oblique osteotomy with external
rotation, or distal rotation similar to the Zimmer
ankle approach. Fixation is either with plates or a
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Fig. 10 The postoperative X-ray of the case in Fig. 9
showing screw configuration and osteotomy site

fibular nail. A Chaput osteotomy can also improve
access and may allow vertical access to the
defect.

The consensus meeting reviewed the role of
osteochondral autografts. The recommended
indications include cystic lesions more than 1 cm
in diameter and revision of failed bone marrow
stimulation procedures over 1 cm in size.

Fig. 11 A lateral malleolar osteotomy to expose a lateral
osteochondral defect

Similar prognostic factors exist to bone mar-
row stimulation, such as size and location.
Unconstrained lesions can be treated by
OATS. The graft should be congruent and a depth
of 12—15 mm used. Two or less grafts have a sim-
ilar outcome, and three grafts or more may result
in a poor outcome.

Cysts may occur after OATS and can be pre-
vented by careful drilling, to avoid thermal injury
to bone, a press fit construct, and the use of bio-
logic. The relevance of the cysts are debated [50]
(Fig. 15).

The preferred donor site for autograft is the
lateral femoral condyle [51]. Donor site morbid-
ity can be reduced by reducing damage to the car-
tilage, avoiding a tight lateral closure, reducing
the soft tissue manipulation, and perform early
mobilization of the donor site [52]. Ideally the
defect should be backfilled by a plug.

9.4 Postoperative Protocol OATS

Procedure

Because of the extensive incision and either the
lateral ligament repair, or the medial malleolar
osteotomy the ankle is splinted for 2 weeks post-
operatively. The medial malleolar osteotomy
should be stable when fixed, and therefore mobi-



Management of Osteochondral Disorders of the Ankle

393

Fig. 12 The correct
angle for the OATS drill.
The guide wire should
be vertical to the joint
surface on all planes. On
the lateral view the tip of
the guide wire should
point down to the tip of
the lateral process of the
talus

Fig. 13 The final grafts in place

lization can be faster. After suture removal and
assuming wound healing, the ankle is mobilized
with range of motion. Weight-bearing can be ini-
tiated depending on stability of the osteotomy at
2—-6 weeks postoperative. Range of motion can be
initiated using a stationary bicycle. At 12 weeks
proprioception can be initiated.

9.5 Revision Treatment
of the Osteochondral Defect

Revision of an osteochondral defect follows the
principles of the primary lesion. A thoughtful his-
tory and physical is required to ensure that the
cause of ongoing pain is correctly identified.

Factors considered important in choice of
revision procedure include imaging appearance,
mechanical factors such as stability, patient age,
presence of other cartilage pathology, presence of
a cyst, lesion progression, size of lesion, and type
of initial procedure [32].



394

A.Younger

Fig. 14 Fixation of the
fibular osteotomy

Revision of the cartilage procedure is contra
indicated if the patient has infection, extensive
degenerative disease, inflammatory arthropathy,
severe stiffness, discrepancy between clinical
symptoms and imaging findings, unrealistic
expectations for the outcome of the revision pro-
cedure, and patient non-compliance [32].

If the primary procedure was a BMS proce-
dure, then an OATS procedure may be the best
salvage [53].

A systematic review of five papers showed a
success rate for revision BMS at 61%, so revision
BMS may not achieve a desirable result and
should be considered carefully [54].

Revision may be more successful with an
OATS or bulk graft. Park et al. compared primary

OATS procedures against revisions and found
similar survivorship and outcome scores. Larger
lesions were the cause of failure in both groups
(over 225 mm? on preoperative MRI) [55]. This is
not the case of BMS [54]. Yoon et al. also out-
lined that OATS was a better treatment compared
to BMS for failed debridement [53].

Ettinger and Maiorano have advocated a tita-
nium hemicap as a revision device [56, 57]..
However only ten lesions were treated in 7 patients
in Ettinger’s study and 12 patients in the other study.
Ettinger observed high body mass index (BMI) as a
risk factor for failure. This is unlike Koh et al. that
found similar results if longer procedure times for
patients over a BMI of 25 [58]. A BMI of 25 is a low
threshold for many patient populations.



Management of Osteochondral Disorders of the Ankle

395

Fig. 15 Cyst defect in an OATS graft

10 Treatment of Bone Marrow
Oedema Alone

Subchondroplasty, the injection of Calcium
Phosphate into the bone, has been advocated as a
treatment for symptomatic subchondral oedema
if the overlying cartilage is intact. Concern has
been raised about the risk of AVN of the talus
from the injection due to over pressurization at
the time of injection so caution should be used,
and currently the recommendation is to use a low
volume of graft (1.5 cc’s) [59].

11 Treatment of Lesions
of the Tibia

Tibial lesions have a slightly different pathology:
The defect is often smaller and the marrow signal
greater. The treatment is also challenging as
accessing the lesion through the joint is
technically challenging. The defect is therefore
best addressed retrograde.

Smaller tibial lesions can be treated with
debridement and BMS as described by Ferkel
and the German registry [60, 61].

Our preferred treatment is to use a tibial tar-
geting device from the knee or biotenodesis set.
The lesion is targeted and a k wire from the bio-
tenodesis screw set used (Figs. 16 and 17). The
appropriately sized reamer is then used to ream
up to but not through the subchondral bone
(Fig. 18). The bone is then reamed to a size to
allow bone healing. Typically, a 6—10 mm reamer
is used. Care is taken not to create heat during the
reaming, and so irrigation or reaming with the
tourniquet down will achieve this.

Cancellous autograft or allograft is then
packed into the defect (Figs. 19 and 20), and
platelet derived growth factor at the discretion of
the surgeon can be added to stimulate bone
healing.

An alternative is to place an OATS graft.
However, matching the graft to the defect is dif-
ficult to do, and a vertical approach to the joint
line is difficult to achieve. An osteotomy can be
used to access the tibia to perform the graft [62].

The German registry had a total of 15 cases
with over 1 year follow up in a registry of 844
OLT’s with a total of 47 being tibial lesions (the
majority not having over 1 year follow up). This
amounts to 6% of all ankle osteochondral lesions.
The majority were treated with BMS [60].

Ferkel reported on arthroscopic treatment of
tibial lesions in 17 patients with 14 of 17 doing
well with arthroscopic debridement. If there was
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Fig. 16 A large posterior medial cystic defect in the tibia. (a) Plain X-rays (b) ct appearance (¢) MRI preop

a cystic component or bone defect, iliac crest been raised about the risk of AVN. This may
graft was added to the defect [61]. however represent a radiographic artefact. As a

Another alternative has been to use injected result, a small amount of graft may be placed
bone graft made from Calcium phosphate in a and can be of use in isolated bone marrow
subchondroplasty procedure. Some concern has oedema.
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Fig. 17 (a) Targeting the lesion using an anterior medial, — access the defect and debridement of the cyst wall was
posterior medial portal, and incision over the distal tibia. ~ performed arthroscopically. (b) Intra-articular view
The reamer for the biotenodesis screw set was used to

Fig. 18 Reaming to the cyst and staying outside the subchondral bone

Fig. 19 Grafting the defect with allograft with a 10 mm tamp
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Fig. 20 Postoperative X-rays at 6 months. The patient is symptom free and has unrestricted activity

11.1 Postoperative Recovery After

Subchondpral Graft Procedures

If bone graft is used, remobilization can be
achieved with weight bearing at 2 weeks. If there
is concern about shear on a more unstable grafted
OCD, delay may be considered.

Return to sport should be delayed until there is
clear healing on X-ray and if required CT and
MRI. Impact activity should be avoided if there is
a residual bone marrow oedema signal.

11.2 Salvage: Fusion or

Replacement

In some cases, the treatment of the osteochon-
dral defect is unsuccessful despite a number of
strategies and surgeries. In these cases, it may
be better to consider fusion of the ankle joint to
ensure return of weight bearing function for the
patient.

The Consensus meeting recommended fusion
or replacement if the failed cartilage procedure
cannot be reasonably addressed by a revision
procedure, or if there is progressive arthritis in
the joint [32].

11.3 Outcomes

In a systematic review by Zengerink et al. in
KSST in 2010, they quoted a success rate of 84%
for transplantation procedures, 82% if the frag-
ment could be transfixed, 76% for BMS and
MEFX, and 71% for debridement alone.

However, may factors can change the outcome
including lesion size, patient weight, gender,
location, vitamin d deficiency [63—65].

Outcomes are hard to interpret because of the
scientific quality of the papers. Few are high
quality, and the enrolment criteria, surgical pro-
cedures, documentation of demographics, out-
comes used are all variable [66].

Toal et al. did a systematic review of BMS in
2019 and demonstrated reasonable short-term
results [67]. Imaging findings continued to be
present potentially indicating deterioration in
time.

For OATs, a systematic review showed good
to excellent results in 87.4%, 3.6% had donor site
morbidity [68] [68]. Mosaicplasty is different
than OATS so results should be considered
separately.

Return to sport remains a critical outcome
measure [69]. With microfracture all ten national
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basketball players returned to play [69]. In a sys-
tematic review 86% of patients returned to play at
an average of 4.5 months [70]. However lesion
size is critical in this reporting [71].

11.4 Associated Pathology

Osteochondral defects are associated with a num-
ber of pathologies. These include lateral ankle
instability, hindfoot varus [72], tibial varus [73],
anterior medial osteophytes, and peroneal
tendinopathy.

Some may require treatment for the success of
the osteochondral defect management. In the
case of ligamentous instability in the presence of
an osteochondral defect, the surgeon may con-
sider performing a lateral ligament reconstruc-
tion at the same time of the OLT treatment [74].
This will help treat the osteochondral defect as it
prevents shear of the joint surface. It is recom-
mended by the author that any ankle instability
present should be managed at the same time as
the OLT.

The surgeon may also consider treatment of
the hindfoot varus or tibial varus at the same
time. This may involve a tibial osteotomy, a cal-
caneal osteotomy or a combination of both.

Anterior medial impingement and synovitis
should also be treated at the time of arthroscopy.

Arthroscopy also allows the assessment of the
remaining cartilage. This may assist in future
management should the joint remain
symptomatic.

11.5 Authors Preferred Technique/
Algorithm

Based on the current research and information
the author of this chapter prefers to perform an
arthroscopic debridement if there is any uncer-
tainty about the pathology before performing an
open or osteotomy procedure. If the lesion is
small, no bone graft or cartilage substitute is
used. If the lesion is over 5 mm deep or 10 mm
long bone grafting using cancellous graft + plate-
let derived growth factor is used. This is sealed

with fibrin glue, and lyophilized cartilage placed
on top.

If the lesion is larger, cystic, or is a revision of
a known well debrided and well visualized defect
then an OATS autograft is performed.

All associated pathology is treated at the time
of the primary procedure with a low threshold to
perform a lateral ligament reconstruction, a cal-
caneal osteotomy (90% of the time lateralizing
and done percutaneously), or a tibial osteotomy if
needed.

If the OATS procedure fails then I will per-
form a second look arthroscopy and if there is
more diffuse cartilage damage offer an ankle
fusion in younger patients or a replacement in
older patients.
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