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Treatment of Osteochondral Lesions of the Talus with
Transmalleolar Open Mosaicplasty
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ABSTRACT
To evaluate middle-term outcomes of patients that underwent open mosaicplasty due to osteochondral lesions of the talus causing
chronic complaints.
The retrospective study included 23 patients that were diagnosed with a Grade III, IV, and V osteochondral lesion of the talus
according to the Bristol classification system between January 2014 and December 2017. Pain assessment was performed using Visual
Analog scale (VAS 1-10) and functional outcomes were assessed using the AOFAS (American Orthopedic Foot & Ankle Society)
Ankle-Hindfoot Rating System. Additionally, a questionnaire was filled out by each patient both preoperatively and at 1 year
postoperatively.
Mean AOFAS score was 55.652 preoperatively and was 88.913 postoperatively and a significant difference was found between the
two scores (p<0.001). Similarly, mean VAS score was 7.39 preoperatively and was 2.04 postoperatively and a significant difference
was found between the two scores (p<0.001).
Open mosaicplasty appears to be a useful technique for the treatment of cystic osteochondral lesions of the talar dome larger than 10
mm in diameter. The technique is also safe and effective and allows successful closure of the cartilaginous loss with hyaline cartilage.
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Introduction
Osteochondral lesions of the talus often manifest
with a pain and loss of joint motion in the ankle.
Although these lesions are mostly attributed to
trauma, their exact mechanism of formation remains
unknown (1). The etiology of osteochondral lesions
includes direct trauma, alignment abnormalities,
hormone disorders, osteonecrosis, and recurrent
microtrauma (2). Among these lesions, stage I-II
lesions may heal spontaneously, whereas stage III-IVV lesions may remain asymptomatic or may lead to
ankle arthritis. The lesions are mostly seen in young
individuals and the primary goal in the treatment of
these lesions is to prevent the formation of arthritis at
later ages (3).
Osteochondral lesions are mostly diagnosed by
imaging
techniques
including
conventional
radiography, magnetic resonance imaging (MRI), and
bone
scintigraphy.
Additionally,
diagnostic
arthroscopy can also be useful particularly in
suspicious lesions (4). Chronic osteochondral lesions
are mostly classified using the Bristol classification
described by Hepple et al., which has been shown to
be a highly efficient and effective MRI-based
classification system (5). Conservative treatments of
osteochondral lesions include modification of daily
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life activities, rehabilitation support, intra-articular
steroid injection, platelet-rich plasma injection, and
bracing (6). On the other hand, common surgical
procedures include osteochondral fixation, bone
marrow stimulation (microfracture), articular cartilage
repair
(mosaicplasty,
osteochondral
allograft
transplantation),
autologous
chondrocyte
implantation, non-cell seeded scaffolds, and surface
replacement arthroplasty (7-8). In osteochondral
lesions, the choice of surgical technique depends on
several factors including lesion size and location,
activity level of the patient, and the severity of the
symptoms.
In this study, we aimed to evaluate middle-term
outcomes of patients that underwent open
mosaicplasty due to osteochondral lesions of the talus
causing chronic complaints.

Materials and Methods
The retrospective study included 23 patients that
presented to Yuzuncu Yil University Medical School
Orthopedics and Traumatology Department and were
diagnosed with a Grade III, IV, and V osteochondral
lesion of the talus according to the Bristol
classification system between January 2014 and
December 2017. This study was approved by local
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Fig. 1. Preoperative ankle anterior-posterior and lateral
radiography

Fig. 2. Preoperative MR images of a patient with
osteochondral defect in the talus

ethics committee (Ethics committee date and number:
10.05.2019/09-06).
Patients with an ankle arthritis, rheumatological and
metabolic disorders, a history of surgery in the ankle,
and patients aged over 45 years were excluded from
the study.
The lesions were diagnosed by physical examination
and MRI evaluation. The diagnosis was confirmed by
diagnostic arthroscopy. Following the establishment
of the diagnosis, mosaicplasty was concurrently
performed with open surgery (Figure 1-2)
Surgical Technique: Under spinal or general
anesthesia, a tourniquet was applied to the affected
lower extremity and the site was cleaned. Diagnostic
arthroscopy was then performed via anteromedial and
anterolateral portals to obtain diagnostic information
about the lesion. Following the arthroscopy, a medial
or lateral ankle incision was made on the affected side
for mosaicplasty. An oblique medial malleolar
osteotomy was performed in a proximal-to-distal
direction as described by Dijk et al. (9) (Figure 3). In
laterally localized lesions, an oblique osteotomy was
performed below the level of the syndesmosis by
preserving the integrity of the extrinsic lateral
ligaments. After complete exposure of the lesion site,
lesion size was measured. Subsequently, the ipsilateral
knee joint was accessed via a medial parapatellar
incision. An appropriately sized osteochondral graft
was harvested from the non-weight-bearing portion
of the medial femoral condyle of the talus using an
Osteochondral Autograft Transfer System (OATS)
set. In the defect site in the talus, graft tunnels were
drilled using the drill provided by the OATS set. The
harvested grafts were placed in the tunnels as
appropriate to the contours of the talus and then the
ankle joint motion was assessed. After cleaning the
surgical site, the medial malleolar osteotomy was fixed
with tension-band wiring and the osteosynthesis of
the lateral malleolar osteotomy was fixed with platescrew system. The surgical site was closed
appropriately.

The operated extremity was placed in a short-leg
splint for up to one month after the surgery. The
splint was removed and active ankle exercises were
initiated between the first and second months.
Moreover, partial weight bearing was allowed after the
second month and full weight bearing was allowed
after the third month.
Pain assessment was performed using Visual Analog
scale (VAS 1-10) and functional outcomes were
assessed using the AOFAS (American Orthopedic
Foot & Ankle Society) Ankle-Hindfoot Rating
System. Additionally, a questionnaire was filled out by
each patient both preoperatively and at 1 year
postoperatively (10) (Figure 4).
Statistical Analysis: Data were analyzed using IBM
SPSS 22.0 (IBM SPSS Statistics for Windows,
Armonk, NY: IBM Corp.). Both preoperatif and
postoperative AOFAS scores of the patients showed
normal distribution on the Kolmogorov-Smirnov test;
therefore, these scores were compared using a
dependent t-test. However, as the pre- and postoperative VAS scores showed nonnormal
distribution, they were compared using Wilcoxon
signed-rank test. A p value of <0.05 was considered
significant.

Results
The 23 patients comprised 15 (65.2%) men and 8
(34.8%) women with a mean age of 32.3 (range, 2442) years. The lesion was localized in the right talus in
15 (65.2%) and in the left talus in 8 (34.8%) patients.
Seventeen (73.9%) patients had a history of trauma to
the ankle. Mean defect diameter was 13,8±1,43 mm
Of the 23 patients, 9 (39,1%) patients were actively
involved in sports, 12 (52,2%) patients were involved
in employee 2 (8.7%) patients were housewives. The
most common preoperative complaint was pain at
exercise (92%), followed by recurrent swelling (75%),
acute akinesia (40%), and crepitus (36%). Mean
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Fig. 4. Postoperative 12th month ankle anterior-posterior
and lateral radiography

marrow (15). To date, various allografts have been
used for hyaline cartilage regeneration and for the
closure of large cartilaginous defects. However, the
use of allografts has remained unpopular due to
numerous unclear issues related to allografts such as
disease transmission, immunological reactions, and
long-term outcomes (16). On the other hand,
autologous
chondrocyte
implantation
and
mosaicplasty remain the two most popular techniques
for the treatment of cartilaginous defects. Of these,
mosaicplasty is mostly preferred over autologous
chondrocyte implantation as the latter is a two-stage
procedure and is relatively more costly. Mosaicplasty
is also advantageous since the spongious bone it
harvests together with hyaline cartilage is highly useful
for the closure of the recipient bone defect.
Additionally, mosaicplasty has been shown to provide
favorable long-term outcomes in osteochondral
lesions measuring 10-15 mm in size. For instance,
Scranton et al. reported that mosaicplasty provided an
excellent outcome in 90% of the patients with a
lesions measuring 8-20 mm in size (17). Similarly,
Hangody et al. reported that mosaicplasty provided an
excellent outcome in 88 (92%) out of 96 patients (18).
Additionally, Kilic et al. revealed that open
mosaicplasty is a safe, effective procedure for
osteochondral lesions of the talus measuring over 10
mm in size and that it provided an excellent outcome
in 89% of the patients (19). Savage-Elliot et al.
compared the effectivity of mosaicplasty and
microfracture and reported that mosaicplasty was
superior to microfracture with regard to functional
outcomes in patients with Grade V cystic lesions
larger than 1.5 cm2 in size (20). In the present study,
mosaicplasty was concurrently performed with open
surgery for osteochondral lesions of the talus.
According to the objective and subjective evaluations
performed at 1-year follow-up, mosaicplasty provided
a favorable outcome in 89% of the patients, as
consistent with the literature.

Fig. 3. Medial Malleolar Osteotomy and Mosaicplasty of
the Talus

preoperative period was 13 (range, 6-30) months
(Table 1).
According to the Bristol classification, 12 (52.2%)
patients had a Grade III, 8 (34.8%) patients had a
Grade IV, and 3 (13.0) patients had a Grade V
osteochondral lesion. (Table 2)
Mean AOFAS score was 55.652 preoperatively and
was 88.913 postoperatively and a significant
difference was found between the two scores
(p<0.001). Similarly, mean VAS score was 7.39
preoperatively and was 2.04 postoperatively and a
significant difference was found between the two
scores (p<0.001). (Table 3)

Discussion
In patients with chronic osteochondral lesions of the
talus, surgical treatment is indicated if the complaints
cannot be treated by conservative methods (11).
However, there are various contradictions regarding
surgical indications and methods (12). Moreover, the
choice of surgical technique depends largely on the
experience of the surgeon as well as patient-related
factors and the availability of surgical services (13-14).
Surgical techniques such as artroscopic debridement
and microfracture lead to mechanical insufficiency of
the fibrocartilaginous structure by exposing the bone
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Table 1. Demographic data of patients
Patıent
Rıght talus
Left talus
Sportmen
Employee
Housewise
Lateral/Plate-screw
Medial/Tension-band wiring

Men
15
8
5
6
9
2
13

Women
8
5
3
3
3
2
1
7

Total
23
13
8
9
12
2
3
20

Table 2. Bristol classification of the patients
Bristol classification
Grade III
Grade IV
Grade V
Total

n(count)
12
8
3
23

Table 3. Functional outcomes of the patients
Functional outcomes
Preoperative average VAS Score
Postoperative 1st year average VAS Score
Preoperative average AOFAS score
Postoperative 1st average AOFS score

point
7,39
2,04
55,652
88,913

In our study, open surgery was performed with
mosaicplasty since the defects were difficult to access
and we had no sufficient experience in arthroscopic
techniques. Moreover, the administration of open
surgery provided several advantages such as complete
visualization of the defect site, greater press-fit
impaction of the grafts, facilitation of the
smoothening of the joint surface, application of the
graft at different angles, lower fragility of the
harvested grafts, and the facilitation of graft
application. On the other hand, literature indicates
that open mosaicplasty (i.e. medial and lateral
malleolar osteotomy) is indicated in a significant
portion of the patients with osteochondral lesions
(12-21-22). Lamb et al. evaluated 62 patients who
underwent medial malleolar osteotomy and reported
that the median time to healing was 6 weeks and 94%
of the patient were asymptomatic in terms of
osteotomy after an average of follow-up period of 34
months (23). In our study, transmalleolar osteotomy
was performed for osteochondral lesion of the talus
by harvesting a graft from the normal knee joint. In
the follow-up period, complete healing was achieved
in all the patients and all the patients were
asymptomatic in terms of osteotomy. In addition, it
was also revealed that the administration of

p (value)
p<0.001
p<0.001

concurrent mosaicplasty had no adverse effects on
the outcomes and even facilitated both the procedure
and graft application.
In our study, none of the complications reported in
the literature occurred in any patient. To our
knowledge, the largest series of patients undergoing
autologous osteochondral mosaicplasty has been
reported by Hangody et al., in which the authors
performed mosaicplasty in 98 patients with
osteochondral lesions of the talus and revealed that
only 3% of the patients reported a donor-site knee
pain during the long-term follow-up period (24).
Similarly, Kennedy et al. performed mosaicplasty in a
cohort of 72 patients and reported that 3 (4.2%)
patients had a donor-site knee pain and 1 (1.4%)
patient underwent the decompression of a cyst (25).
Paul et al. evaluated a total of 112 patients who had
transplantation of an autologous osteochondral graft
obtained from a normal knee. The authors assessed
functional outcome using the Lysholm score and
found a mean Lysholm score of 89, which indicated
an excellent outcome (26). On the other hand, Reddy
et al. reported that the number of grafts taken from
asymptomatic knees for the treatment of
osteochondral lesions of the talus had no significant
effect on the clinical outcome of the patients (27).
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Our study was limited due to the small number of
patients, inclusion of young-age patients, short
follow-up period, and the absence of a control group.
In conclusion, open mosaicplasty appears to be a
useful technique for the treatment of cystic
osteochondral lesions of the talar dome larger than 10
mm in diameter. The technique is also safe and
effective and allows successful closure of the
cartilaginous loss with hyaline cartilage.
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