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Osteochondral lesions of the talus (OLT) are
frequently observed in orthopedic practice, and
these defects are primarily caused by a single or
recurrent traumatic event.[1] There are numerous
treatment options defined in the literature. Bone
marrow stimulation techniques are generally
preferred for smaller lesions, while for larger lesions,
osteochondral autograft transfer (OAT) or autologous
chondrocyte implantation (ACI) may be preferable.[2]
Due to high costs and difficulty in obtaining the
allograft and the two-stage procedure of the ACI
procedure, the OAT procedure is advantageous for
larger talar lesions.

ABSTRACT

The autologous osteochondral transfer method
has been reported to have good to excellent results.[3-6]
The OAT method for the talus is a challenging method

Results: The mean follow-up period was 143.5 (range, 120 to
186) months. The mean AOFAS scores significantly improved
from 60.4±7.4 (range, 48 to 70) preoperatively to 86.2±9.23
(range, 60 to 94) at the last follow-up (p≤0.05). The mean ankle
VAS score significantly decreased from 6.3±0.4 (range, 5 to 7)
preoperatively to 2.0±1.4 (range, 0 to 4). The mean Tegner-Lysholm
score for this group was 89.7±11.7 (range, 68 to 100). Revision
surgery was performed in only two patients because of
impingement and arthritis. Recurrent knee pain at the donor site of
the osteochondral autograft was observed in three patients (14%).
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Objectives: This study aims to evaluate the long-term results of
osteochondral autograft transfer (OAT) of talar lesions performed
using a modified osteotomy technique.

Patients and methods: This retrospective study included
20 consecutive patients (11 males, 9 females; mean age 33.5±11
years; range, 15 to 56 years) (21 ankles) with osteochondral lesions
of the talus (OLT) treated with the OAT system between August
2002 and October 2008. We performed a modified sulcus groove
osteotomy, which provides better exposure of medial and central
lesions. After a minimum duration of 10 years following surgery,
patients’ clinical functions were evaluated according to the
American Orthopaedic Foot and Ankle Society (AOFAS) anklehindfoot scale and visual analog scale (VAS). The Tegner-Lysholm
scoring system was used to determine the levels of knee activity.

Conclusion: In the present study, good to excellent results were
obtained in the treatment of OLT with OAT for a minimum
follow-up duration of 10 years. This novel technique can also
simplify the steep learning curve, which is challenging for
surgeons.

Keywords: Malleolar osteotomy, mosaicplasty, osteochondral
autograft transfer, osteochondral lesion, talus.

because the operative technique is associated with a
steep learning curve and donor site morbidity in the
knee joint. Several previous studies that used the
Osteochondral Autograft Transfer System (Arthrex,
Naples, Florida) showed excellent results in the knee
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joint over long follow-up periods.[4] However, few
published studies have reported use of the technique
for OLT. A few recent studies have reported the
results of long-term outcomes.[7-10] To the best of our
knowledge, the present study provides the longest
follow-up series reported in the literature. We also
preferred a novel groove malleolar osteotomy, which
provides better approach, particularly in central and
large medial lesions. Therefore, in this study, we
aimed to evaluate the long-term results of OAT of
talar lesions performed using a modified osteotomy
technique.

PATIENTS AND METHODS
Medical records of a group of 24 consecutive
patients with OLT who were performed OAT with a
classic malleolar osteotomy combined with a groove
osteotomy at Acıbadem Fulya Hospital between
August 2002 and October 2008 were retrospectively
analyzed. All patients had symptomatic ankle joint
pain and limitations in physical activity (sports or
daily living) despite having undergone a minimum
of six months of non-surgical treatment. Patients who
had functional scores and radiological evaluations
for at least 10 years of follow-up were included
the study. The exclusion criteria were: lesions
smaller than 0.5 cm², kissing lesions, lateral lesions,
generalized chondropathy, infection, Takakura
stage I-IV osteoarthritis, rheumatoid arthritis,
metabolic diseases and hindfoot deformities with
a need of correction. In addition, patients who did
not have pre- and postoperative scores or did not
continue the follow-up period were excluded (four
patients, including two who did not have functional
scores and radiological evaluations for at least
10 years of follow-up and two who did not have
preoperative scores). Finally, 20 patients (11 males, 9
females; mean age 33.5±11 years; range, 15 to 56 years)
(21 ankles) were included in the study. Two patients
previously underwent arthroscopic debridement,
one previously underwent failed open fixation of
the osteochondral lesion with bioabsorbable screws,
and one patient underwent retrograde drilling for
osteochondral lesion. Concomitant ankle lateral
instability was detected in two patients: one had
undergone Broström reconstruction, and one had
undergone primary anterior talofibular ligament
repair with suture anchors. All patients had full
range of motion of the ankle joint preoperatively.
Preoperative magnetic resonance imaging (MRI)
scans were used to determine the lesion type, site,
and size and the presence of subchondral cysts and
concomitant pathologies. Nineteen patients had
medial lesions, and two had central lesions. The
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Bristol classification system was used to determine
lesion type.[11] The study protocol was approved by
the Acıbadem University Institutional Review Board
(No: 2020-12/32) and the requirement for informed
consent was waived. The study was conducted in
accordance with the principles of the Declaration of
Helsinki.
Routine clinical and radiological follow-up
examinations were performed at 2, 6, 12, 24 weeks
and one year. After first year, the patients were
called up for control once a year. Patients’ clinical
functions were evaluated pre- and postoperatively
at the last follow-up (min 10 years) according to
the American Orthopaedic Foot and Ankle Society
(AOFAS) ankle-hindfoot scale. Pain was assessed
with the visual analog scale (VAS). The TegnerLysholm activity scale was used to determine the
degree of return to sports and activity performance.
An arthritis evaluation was also performed using
standing anteroposterior and lateral radiographs
according to the Takakura Radiologic Arthritis
Classification System.[12]
After the classic malleolar oblique osteotomy
(30º to 45º to the joint line) was performed with an

FIGURE 1. Stages of modified medial malleolar osteotomy
technique.
Red arrow: Removal of triangular prism-shaped bone block and oblique view of
transfer of osteochondral autograft transfer plug. Black circle: Red dotted line
shows oblique medial malleolar osteotomy line.
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oscillating saw, the periosteum was cut and elevated
in a T-shape in the remaining plafond tibia. To enable
improved osteosynthesis of the medial malleolus,
the medial malleolus was predrilled for 4.5 mm
cannulated screws before the malleolar osteotomy
was performed. A secondary groove osteotomy in
a triangular prism shape was performed using an
osteotome from the middle of the tibia plafond to
reach the lesion at a vertical angle. The bone block was
removed. By plantar flexing and everting the ankle,
the medial or central talar lesions were reached at
an adequate angle regardless of the size of the defect
(Figures 1 and 2a-e).
This method provides better exposure of the
talus, better handling of the recipient tool, and
accurate insertion of the plug. The osteochondral
plug, which is taken from the medial femoral condyle
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of the ipsilateral knee, is inserted, and the triangular
block is fixed to its original location without a
fixation device. The medial malleolar osteosynthesis
is created by inserting two 4.5 mm cannulated
screws in the predrilled holes, and the periosteum is
sutured over the tibia (Figures 3 and 4).
Statistical analysis
The descriptive statistics were calculated as the
mean±standard deviation. The principal dependent
variables of the clinical outcomes were the VAS,
AOFAS, Tegner-Lysholm scores at the last follow-up.
Improvement in preoperative functions and the last
control values were evaluated using a paired t-test.
The statistical analysis was conducted using the
SPSS version 13.0.1 software (SPSS Inc., Chicago, IL,
USA), and significance was defined as p≤0.05.

(a)

(b)

(c)

(d)

(e)

FIGURE 2. (a) Perioperative pictures of talar lesion area (black arrow) after malleolar osteotomy is
performed. (b) Black arrow shows sulcus after groove osteotomy is performed. (c) Demonstration
of ability to have an adequate angle to reach lesion. (d) Visualization of area after implantation of
osteochondral plug. (e) Black arrow shows joint congruency in lateral view after implantation of
osteochondral autograft transfer plug.
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FIGURE 3. (a) Postoperative (10 years) anteroposterior and
(b) lateral X-ray views of a 34-year-old male patient.

RESULTS
According to the radiology reports and Bristol
classification, type 3 was identified in 12 (57%) ankles,
type 4 was identified in seven (33.3%) ankles, and
type 5 was identified in two (9.6%) ankles.
Among the 20 patients, one was a professional
athlete, and 19 patients performed regular sports
activities two or three times a week. The mean followup period was 143.5 (range, 120 to 186) months. The
average AOFAS score significantly improved from
60.4±7.4 (range, 48 to 70) preoperatively to 86.2±9.2
(range, 60 to 94) at the last follow-up (p≤0.05). The
mean ankle VAS score significantly decreased from
6.3±0.4 (range, 5-7) preoperatively to 2.0±1.4 (range,
0-4) (Table I). Only two (9.5%) patients underwent
revision after the OAT. In 10 (47%) ankles, double
plugs were inserted due to a large defect.
Second-look arthroscopy was performed in
one patient due to anterior ankle impingement
and in two patients due to unexplained pain. The
implant was removed in two of these patients
due to local irritation of the screw heads. In the
ankle impingement case, seven years after an OAT
operation, osteophytes originating from the tibia
were resected arthroscopically. The graft was intact
with minimal softening. In the other two secondlook cases, the OAT borders were barely perceptible,
and the surrounding cartilage was fully integrated.
The mean Tegner-Lysholm score was 89.7 (range, 68
to 100), and recurrent knee pain at the donor site of
the osteochondral autograft was observed in three
(14%) patients.

(a)

(b)

FIGURE 4. (a) Sagittal and (b) coronal magnetic resonance
imaging views of left ankle demonstrate a centro-medial
osteochondral defect of talar.

Radiological assessments of arthritis revealed
that one patient had grade IIIA lesion and two had
grade I arthritis according to the Takakura Radiologic
Classification System, and arthrodesis was performed
for the patient with grade IIIA lesion after six years
because of recurrent pain and arthritis.

DISCUSSION
In the surgical treatment of OLT, there are no specific
guidelines. Patient’s age, activity level, lesion size,
subchondral bone status, cyst formation and surgeon’s
experience were all variable factors.[2] To achieve
hyaline cartilage and optimum clinical results, OAT or
mosaicplasty is one of the most preferable treatment
options.[13]
To the best of our knowledge, compared with
the literature, this study utilized the longest followup period in an ankle OAT cohort. Imhoff et al.[5]
reported an average follow-up period of seven years
in a study with 25 patients, and Valderrabano et al.[9]
reported a mean follow-up period of 72 months in a
study with 12 patients.
Our clinical results are similar to those of
previous studies that conducted alternative operative
techniques. Approximately 90% of the patients showed
excellent outcomes in our study over the long-term
follow-up period. Hangody et al.,[14] who were the first
to publish a study on OAT on talar lesions, reported
that 94% of the 36 patients showed good to excellent
results. Lee et al.[6] also found good to excellent results
in all patients in a follow-up period of 36 months.
In contrast, Valderrabano et al.[9] reported moderate
results in the 21 patients included in their study over
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a follow-up period of 72 months. Although 92% of the
patients’ short-term results were good to excellent,
the authors found moderate results for the reduction
of ankle dorsiflexion. Common ankle OAT yielded
satisfactory results despite the technically demanding
procedure that it requires.
In some cases, such as large medial lesions and
central lesions, this approach was not adequate;
therefore, there was a need for additional osteotomy.
The present study introduced a novel secondary
groove osteotomy technique that uses a unique
approach to talar medial and central osteochondral
lesions and approximately 90% of the patients showed
excellent outcomes in our study over the long-term
follow-up period.
Historically, Wallen and Fallat[15] first described
the crescentic osteotomy, but that technique restricts
perpendicular access to the talar dome. Sammarco
and Makwana[16] reported a technique in which a
five-sided bone block with a rectangular base was
temporarily removed. Siegel and Mount[17] described a
step cut osteotomy and highlighted the importance of
the stability of osteotomy sites during rehabilitation.
Draper and Fallat[18] reported a V-shaped osteotomy
in medial talar lesions, which yielded good exposure
to the lesions.
Malunion or nonunion of the malleolar osteotomy
or the avascular necrosis of the bone block may be
the potential complications of this procedure. In this
study, no malunion, nonunion, or avascular necrosis
was present. We think that predrilling the medial
malleolus before the osteotomy minimized the risk
for this complication. Mendicino et al.[19] reported
no nonunion or malunion cases in a case series
of individuals who underwent oblique osteotomy.
Kreuz et al.[10] reported promising results of a new
technique that described a four-sided bone pyramid
in a differently shaped block. No avascular necrosis
was reported.
Most previous studies used the classic
transmalleolar approach.[5,6,8,9] Van Bergen et al.[20]
evaluated the optimal osteotomy direction in
45 patients using computed tomography and plain
radiographs. The authors emphasized that the
direction of a medial malleolar osteotomy should be
at a mean angle of 30° relative to the tibial axis, which
will likely result in a congruent joint after reduction.
Based on their findings, they concluded that the risk
for malunion would be lowered after the reduction.
Our technique used an oblique osteotomy at an
angle of approximately 30° to the tibial axis, and no
malunion was observed.
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Imhoff et al.[5] emphasized the relevance of
having had a previous surgery with negative clinical
outcomes. In contrast, Kreuz et al.[10] described good
midterm results in 35 patients treated with OAT after
the failure of primary arthroscopic management.
However, the limitations of that study were that
it did not report the time span between the two
operations and did not use comparable groups of
individuals. Haasper et al.[21] found no difference
between previously treated and untreated patients in
the midterm period. Park et al.[22] compared clinical
outcomes among patients with large OLT who received
primary OAT versus those who received secondary
OAT after failure of marrow stimulation and found
no differences between groups. In our series, four
secondary patients (19%) had previous surgeries. In
this small group, there were two (50%) complications,
one of which resulted in arthrodesis, and the other
was treated with ankle arthroscopic debridement
because of ankle impingement.
Potential donor site morbidity is challenging in
OAT of the talus. In their studies, Valderrabano et
al.[9] and Paul et al.[23] discussed donor site morbidity.
Paul et al.[23] evaluated donor site morbidity in a very
large patient group (112 patients with a 55-month
follow-up period), and they reported no correlation
between the number of grafts, the size of the grafts,
the age of the patients and the functional scores of
the knees. However, Baltzer and Arnold[24] found
persistent knee pain in only 2% of patients. In the
study of Valderrabano et al.,[9] the ratio of donor site
morbidity was 50%, which is one of the highest ratios
in the literature. Garretson et al.[25] evaluated pressure
dispersion in the patellofemoral joint at osteochondral
donor sites. The authors concluded that the best
location for the donor site was proximal to the sulcus
terminalis of the lateral femoral condyle. Fraser et al.[26]
evaluated the donor site of 39 patients undergoing
OAT by MRI and indicated that the rate of donor site
morbidity was 12.5% at 24 months postoperatively.
In the present study, 14% of the patients suffered
from persistent knee pain at the end of the first year.
However, no patients required additional treatment
after one year.
There are some limitations to our study. The
retrospective design of the study, small number of
patients and lack of a comparison group lowered
the statistical power of our study. Furthermore, our
group of patients was not homogeneous. Two patients
who had previous surgeries might have affected the
clinical outcomes. Also, we compared the results
according to clinical scoring systems. Second-look
arthroscopy or Magnetic Resonance Observation of
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Cartilage Repair Tissue (MRI grading system) was not
used routinely.
In conclusion, in the present study, good to
excellent results were obtained in the treatment of
OLT with OAT with a novel malleolar osteotomy
technique for a minimum follow-up duration of 10
years and over. The additional use of the groove
osteotomy technique may simplify the challenging
surgery procedure. Osteochondral autograft transfer
is a good option in OLT.
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