
Knee Surg Sports Traumatol Arthrosc (2016) 24:1272–1279
DOI 10.1007/s00167-015-3606-8

1 3

ANKLE

Autologous osteochondral transplantation for osteochondral 
lesions of the talus in an athletic population

Ethan J. Fraser1 · Mark C. Harris1 · Marcelo P. Prado2 · John G. Kennedy1 

Received: 26 September 2014 / Accepted: 8 April 2015 / Published online: 12 May 2015 
© European Society of Sports Traumatology, Knee Surgery, Arthroscopy (ESSKA) 2015

the cohort at final follow-up, despite high function at donor 
knee.
Conclusion  The results of our study indicate that AOT 
procedure is able to achieve good outcomes in an athletic 
population at a midterm follow-up.
Level of evidence  Retrospective case series, Level IV.
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Introduction

Ankle sprains are a common joint injury with around 
27,000 occurring every day in the USA alone [25, 32]. 
Inversion injuries account for 25 % of all musculoskeletal 
system injuries and are sports related in 50 % of cases [7, 8].  
At the 2010 FIFA World Cup and 2008 Summer Olympic 
Games, ankle sprains were among the most commonly sus-
tained injury, causing significant time lost from play [8, 
24]. Imaging and arthroscopic studies show the incidence 
of talar osteochondral lesions (OCLs) to be upwards of 
50 % in patients with chronic ankle instability and as high 
as 70 % with concurrent ankle fractures [3, 23, 31].

OCLs pose a significant challenge to orthopaedic sur-
geons as left untreated they have the potential to lead to 
increased pain and morbidity and may precipitate ankle 
joint arthritis [2, 15, 44].

Cartilage replacement strategies are indicated for 
patients with large or cystic OCLs or failed prior surgical 
treatment [4–6, 48]. Autologous osteochondral transplan-
tation (AOT) has been recommended as a viable treatment 
option in lesions up to 4 cm2 [19]. In a recent systematic 
review, clinical outcomes for AOT in talar OCLs were good 
or excellent in 87  % of studies [48]. Despite this, there 
is a dearth of the literature reporting on return-to-sport 

Abstract 
Purpose  To assess clinical outcomes and return to sport 
in an athletic population treated with autologous osteo-
chondral transplantation (AOT) for osteochondral lesions 
of the talus.
Methods  A total of 36 patients were included in this ret-
rospective study including 21 professional athletes and 15 
amateur athletes who participated in regular moderate- or 
high-impact athletic activity. All patients underwent autolo-
gous osteochondral transplantation of the talus under the 
care of a single surgeon. At a mean follow-up of 5.9 years, 
patients were assessed using the American Orthopae-
dic Foot and Ankle Society (AOFAS) scoring system. All 
patients also received pre-operative MRI with the follow-
up MRI performed at 1 year and underwent assessment of 
return to athletic activity.
Results  The overall AOFAS score improved from 65.5 
(SD ±  11.1) to 89.4 (SD ±  14.4) (p =  0.01). At a final 
follow-up, 90  % of professional athletes (19 of 21) were 
still competing in athletic activity or still able to participate 
in unrestricted activity. Of the recreational athletes, 87  % 
(13 of 15) had full return to pre-injury activity levels, while 
two (13 %) returned to activity with restrictions or reduced 
intensity. MRI showed cystic change in 33  % of patients 
post-operatively; however, this did not appear to affect out-
comes (n.s.). Donor site symptoms were seen in 11 % of 
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outcomes following AOT of the talus in an athletic patient 
population [26, 39]. As talar OCLs are not uncommon 
in professional and recreational athletes, an understand-
ing of clinical and return-to-sport outcomes in this cohort 
is important when selecting optimal treatment strategies. 
A systematic review by Mithoefer et  al. [35] found that 
among the literature reporting on return to sports after 
surgical treatment for knee OCLs, 91  % of patients who 
underwent AOT returned to play compared to mean 73 % 
for all other procedures combine. Given the vastly differ-
ing biologic and mechanical properties of the knee and 
ankle joint, it is difficult to extrapolate these findings to 
ankle OCLs. Currently, rates of return to sport after AOT 
have been reported to range from 19 to 92 % [18, 45], and 
as such evidence to support the use of AOT in an athletic 
population is still inconclusive.

In this retrospective case series, we report the mid-
term clinical and return-to-sport outcomes of 36 athletic 
patients who underwent AOT procedure for OCLs of the 
talus.

Materials and methods

This study was approved by the ethics committee at Socie-
dade Beneficente Israelita Brasileira Hospital Albert Ein-
stein, Sao Paulo, Brazil. A retrospective case series was 
undertaken and included thirty-six patients who underwent 
AOT procedure for OCL of the talus between August 2000 
and December 2008 under the care of a single surgeon 
(M.P.). Inclusion criteria were an age of 18–65  years at 
time of surgery, magnetic resonance imaging (MRI) con-
firmed diagnosis of symptomatic talar OCL, no signs of 
degenerative joint changes on pre-operative imaging and 
patients who underwent moderate or intense activity on 
four or more days each week. Patients with inflammatory 
arthropathy or history of joint infection were excluded.

Patient variables and demographic information were col-
lected including age at surgery, gender, history of trauma, 
type and level of pre-injury activity, location of lesion, 
containment of lesion and any previous ankle procedures, 
including microfracture (Table  1). Lesion location was 
recorded and categorized using the anatomical talar grid 
scheme described by Elias et al. [9]. Lesions covering more 
than one defined grid zone area were defined large and 
location recorded (Fig.  1), and further surface area meas-
urements (mm2) were taken at time of operation.

At the last office visit prior to surgery and at their final 
follow-up appointment, all patients were assessed with full 
history and physical examination and clinical outcomes 
were scored utilizing the American Orthopaedic Foot and 
Ankle (hindfoot) Score (AOFAS) [28]. At a final follow-up, 
outcomes were graded based on the AOFAS score with a 

score of 90–100 considered excellent; 81–90 good; 70–79 
fair; and  <70 poor. Pre-operative MRI was performed in 
all patients, and a routine follow-up MRI was done at the 
12  months post-operative visit. All post-operative images 
were assessed by musculoskeletal radiologist for qualita-
tive assessment of graft site integration, cartilage congru-
ence, cyst formation and malleolar osteotomy union.

Return to sport was assessed at routine clinical follow-
up visits and again at final follow-up, with a grade being 
assigned for the level of return to sport for each patient 
at 12-month follow-up, 24-month follow-up and final 
follow-up. Where possible, this included a consensus 
between athlete and team trainers and was defined as full 
return, restricted return or no return to sport. Full return 
described return to a functional performance at pre-injury 

Table 1   Characteristics of patients and talar osteochondral lesions in 
study group

Total patient (n) 36

Mean age (years) 31 ± 7.6

Male:female 24:12

Professional athlete [n (%)] 21 (58)

Football 13 (62)

Volleyball 5 (24)

Runner (long distance) 3 (14)

Amateur athlete [n (%)] 15 (42)

Soccer 10 (67)

Running 3 (20)

Mixed 2 (13)

History of trauma to ankle [n (%)] 31 (86)

Lesion location (medial:central:lateral) 23:1:12

Follow-up (months) 71 ± 10.1

Right-sided lesion:left-sided lesion 20:16

Mean lesion size (mm2) 133 ± 57

Contained lesion:uncontained lesion 14:22

Number of grafts

 1 24 (66)

 2 10 (28)

 3 2 (6)

Previous surgery to ankle [n (%)] 6 (17)

 Microfracture 6 (17)

Associated procedures performed

 Total (%) 10 (28)

 Brostrom–Gould procedure 6 (17)

 Anterior impingement resection 2 (6)

 Steida process removal 1 (3)

 Cuboid-navicular coalition 1 (3)

Secondary procedures/reoperation

 Total (%) 3 (8)

 Soft tissue debridement 2 (6)

 Revision AOT 1 (3)
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level. Symptoms during play did not preclude a grade of 
full return provided symptoms did not interfere with per-
formance. Restricted return included patients who returned 
to a lower level of athletic function or changed to a lower-
impact sport. No return included any patients unable or 
unwilling to return to athletic activities. If full return to 
sport was not achieved, the cause for this was documented. 
Further subjective questioning was undertaken at the final 
follow-up, including requirement for pain relief, post-activ-
ity pain or swelling or other symptoms occurring during or 
following activity. Mean time to return to sporting activity 
was assessed in all patients.

Surgical technique

AOT procedures were performed using the OATS system© 
(Arthrex®, North Naples, FL, USA). Medial malleolar oste-
otomy was used when adequate access to medial talar dome 
was required and utilized a step-cut osteotomy in the fron-
tal plane. Anterolateral lesions were accessed by plantar 
flexing the ankle without the need for an osteotomy; how-
ever, central or posterior lesions required either a fibular or 
tibial osteotomy as previously described [11, 32]. Lesion 
size was measured intra-operatively after the removal of 
any unstable cartilage at the lesion rim.

In all cases, the donor osteochondral graft was harvested 
from the lateral femoral condyle, distal to the sulcus ter-
minalis, representing an area of minimal weight-bearing, 
with cartilage characteristics most similar to ankle cartilage 
[33, 34]. Donor plugs were diameters of 6, 8 or 10  mm. 
The femoral condyle was accessed by means of a mini-
arthrotomy allowing visualization of the cartilage surface 
and matching of the topography to that of the talar region 
being replaced [26].

Graft placement was achieved using a press-fit tech-
nique and seated flush with native cartilage. The oste-
otomy was reduced and fixed with three titanium screws 
with attention paid to the tibial plafond articular surface 
alignment.

Rehabilitation

A standard rehabilitation protocol was instituted for all 
patients included in the study. For the first 2 weeks, patients 
were non-weight-bearing to allow initial graft integration. 
During this time, patients wore an orthosis except during 
physical therapy sessions where they underwent passive 
ankle and knee mobilization, isometric ankle strengthening 
and non-weight-bearing proprioceptive exercises.

From post-operative weeks two to six, physical therapy 
sessions were increased to incorporate hydrotherapy with 
the commencement of partial weight-bearing at one-third 
of the patient’s body weight. Active ankle mobilization 
with the addition of isotonic and proprioceptive exer-
cises was employed, and walking exercises were allowed. 
From the sixth to twelfth post-operative week, progres-
sion to full weight-bearing was achieved. Running was 
still restricted at this time; however, aerobic activity on a 
stationary bike was allowed without restriction. Isotonic 
ankle exercises were continued during this period, and 
ice was used to prevent swelling following all physical 
therapy sessions. By 3 months post-surgery, a sport-spe-
cific rehabilitation programme was commenced. Decision 
regarding the timing of return to full sporting activity was 
made following consultation between physical therapist, 
team trainer, senior surgeon and athlete, with an aim for 
full return by 6  months post-operatively. Additionally, 
all donor knees were clinically assessed at follow-up for 
signs of chondromalacia patellae and, if present, vastus 
medialis strengthening and closed-chain short-arc quadri-
ceps exercises were incorporated into the physical therapy 
routine.

Complications

At final follow-up, patients were assessed for donor site 
morbidity, and reports of knee pain, discomfort or other 
symptoms were documented. If a fibular or tibial osteotomy 
was required, then MRI signs of union were documented 
as were any complaints of persistent pain or other adverse 
outcomes at routine post-operative follow-up periods at the 
final follow-up visit.

Statistical analysis

Statistical analysis was carried out using SAS Software 
version 9.2 (SAS Institute, Inc., Cary, NC, USA). To 

Fig. 1   Rates of return to sport at 12-month follow-up, 24-month 
follow-up and final follow-up. First three columns  =  professional 
athletes; second three columns  =  amateur athletes; last three col-
umns = overall/all athletes
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assess statistical significance, an alpha value of 0.05 was 
used. Spearman rank correlations were used to assess 
the significance and strength of relationship between 
independent variables and clinical outcomes. Wilcoxon 
signed-rank tests were performed in order to compare 
scores for functional outcomes taken both pre- and post-
operatively (AOFAS).

Results

Patient demographics

The patient cohort was a mean age of 31  ±  7.6 (range 
16–43) years, with a 2:1 male to female ratio. Mean fol-
low-up was 5.9 ± 2.5 (range 1–12) years. Lesion size was a 
mean of 133 ± 57 mm2 (range 56–380 mm2), and a mean of 
1.4 ± 0.6 (range 1–3) grafts was used. Lesions were found 
to be uncontained in twenty-two patients, while 14 patients 
had contained talar dome lesions. Six patients (17 %) had 
previously undergone microfracture surgery which had 
subsequently failed. Concomitant procedures were required 
in 10 cases (28 %), and reoperation rates were required in 
three patients (8 %) at final follow-up (Table 1).

Clinical and radiological outcomes

Overall, the AOFAS score improved from a mean pre-oper-
ative score of 65.5 ± 11.1 to 89.4 ± 14.4 (p = 0.01) post-
operatively, resulting in AOFAS outcomes being ‘excel-
lent’ in 67 % of patients, ‘good’ in 19 %, fair in 11 % and 
poor in 3 %. There was no significant difference in AOFAS 
scores according to patient age, gender, lesion size, num-
ber of grafts, containment or whether prior microfracture 
or concomitant procedures were performed (n.s.) (Table 2). 
Correlation coefficients revealed no correlation between 
pre-operative, post-operative or change in AOFAS and 
lesion size or patient age (Table 3).

Patients who underwent concomitant procedures at 
time of AOT were found to have a significantly lower pre-
operative AOFAS score than patients who had AOT proce-
dure alone (p = 0.01); however, outcomes were similar in 
both groups at final follow-up. Additionally, patients who 
required a subsequent procedure after AOT surgery showed 
no significant difference in AOFAS scores at final follow-
up compared to those with no requirement for subsequent 
surgery (n.s.) (Table 2).

Post-operative MRI revealed subchondral cystic change 
in 12 of the 36 (33  %) patients in our study. In these 
patients, AOFAS score was a mean 84.3 ± 16.1 compared 
to 93.2 ±  13.8 for patients with no cystic change (n.s.). 
MRI at 12 months post-operative revealed that two patients 
(6  %) had developed signs of early degenerative arthritis 

in their ankle. Mean post-operative AOFAS score for these 
patients was 66.5 ± 9.1 compared to 89.4 ± 11.7 for the 
entire cohort. One of these patients had a history of open 
ankle fracture which had been treated with open reduc-
tion, internal fixation 12 months prior to AOT. In addition, 
one patient showed poor graft–host cartilage integration 
with a cartilage surface ‘step-off’ deformity requiring revi-
sion AOT. All other patients had congruence of the graft–
host cartilage interface. Malleolar osteotomy union was 
achieved in all patients by 12 months.

Return to sport

Of the 36 included patients, 21 were professional athletes 
(58  %) including 13 professional footballers, five volley-
ball players and three track and field athletes. The remain-
ing 15 (42 %) patients were amateur athletes all of whom 
participated in moderate- to high-impact athletic activities 
4 or more days each week. Overall, mean time to return to 
full activity was 6.1 ± 1.7 months (range 3.8–12). Return 
to pre-injury level of sport was achieved in 86  % of the 

Table 2   Patient outcomes following AOT

Factor Number Post-op AOFAS  
(mean and SD)

p value

Gender n.s.

 Male 24 88.4

 Female 12 90.5

Containment n.s.

 Yes 22 91.7

 No 14 88.2

Side n.s.

 Left 18 89.3

 Right 18 89.4

Grafts used n.s.

 1 24 92.3

 2 10 88.9

 3 2 81.5

Subchondral cyst forma-
tion (post-op)

n.s.

 Yes 12 84.3

 No 24 93.2

Prior microfracture n.s.

 Yes 6 90.3

 No 30 89.3

Associated procedures n.s.

 Yes 10 87.4

 No 26 90.2

Secondary procedures n.s.

 Yes 3 74

 No 33 90.6
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patient cohort overall by 12 months and was maintained at 
final follow-up. A 10 % higher rate of full return to activ-
ity was noted in the professional cohort compared to the 
amateur cohort (90 vs. 80 %). Overall at 12- and 24-month 
follow-up, 5.5  % of patients were no longer participating 
in athletic activity, and at final follow-up, this number had 
increased to 8.3 % (Fig. 2).

Restricted return was seen in two of the professional ath-
letes (10 %) at 12-month follow-up. One of these patients, 
however, required revision AOT at 12 months due to ongo-
ing pain and poor graft integration on MRI and despite 
symptom resolution by 24  months did not resume sports 
due to concern for further injury and at final follow-up was 
graded as no return. The other professional athlete who 
did not achieve full return reported lack of confidence in 
the ankle with cutting movements and did not cite pain as 
the causative factor for not returning at full capacity. The 
remaining professional athletes (90 %) returned to play at 
pre-injury level, and at final follow-up, no patient had dis-
continued sport or restricted their activity due to concerns 
with the operative ankle.

In the amateur cohort, activity generally included com-
petitive level running or football In this group, 80 % had 
returned to pre-injury activity level by 12  month with no 

attrition in rates of full return at final follow-up. One 
patient (7  %) in this cohort was unable to return to sport 
at 12 months, and by final follow-up, two patients (13 %) 
were graded as ‘no return’. Cause for restriction in activity 
was reported as ankle discomfort in both cases. Subjective 
questioning at final follow-up of those patients with full-
return athletic activity revealed that three patients (10  %) 
experienced intermittent symptoms during or following 
activity. All three patients reported the occasional use of 
analgesia during activity; however, no restriction in func-
tional performance was established.

Lesion location

A total of 23 lesions (64 %) occurred on the medial talar 
dome, and twelve (33 %) on the lateral. Additionally, of all 
lesions recorded, 72 % occurred on either the centromedial 
or centrolateral talar dome (Fig.  2). Larger lesions were 
found most commonly on the posteromedial talar dome 
followed by the anterolateral talar dome. Pre-operative 
AOFAS scores were similar, irrespective of lesion loca-
tion or size and, despite larger lesions showing a smaller 
mean improvement in AOFAS of 19.4 ± 4.1 compared to 
25 ± 3.7 for all other lesions, there was no significant dif-
ference between groups (n.s.). Similarly, lesion surface area 
did not appear to affect clinical outcomes at final follow-up.

Complications and donor site morbidity

There were no reported intra-operative complications. Super-
ficial wound infection was noted in one patient and was 
successfully treated with a course of oral antibiotics. There 
were no cases of osteotomy non-union and only one patient 
with symptomatic hardware which resolved with hardware 
removal following union. Donor site morbidity was encoun-
tered in 11 % (4 of 36) of patients at mean of 5.9-year fol-
low-up. Of these patients, three described discomfort in the 
knee with activity such as stair climbing and/or squatting and 
certain sport-specific movements and one patient described 
some discomfort with running. No patients had functional 
limitations of the donor knee, and there were no reports of 
knee instability, locking, swelling or need for walking aid.

Table 3   Association of age and lesion size with AOFAS outcomes

Variable Statistical test AOFAS pre-operatively AOFAS post-operatively AOFAS score change

Age Correlation coefficient −0.161 −0.18 −0.02

p value n.s. n.s. n.s.

n 36 36 36

Lesion size Correlation coefficient −0.12 −0.19 −0.15

p value n.s. n.s. n.s.

n 36 36 36

Fig. 2   Incidence of OCLs in different talar dome locations. 
Ant = anterior; central = central in a sagittal plane; medial = medial 
talar dome in coronal orientation; lateral = lateral talar dome in coro-
nal orientation; midline = central zones of talar dome in coronal ori-
entation
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Discussion

The most important finding in our study was that AOT for 
talar OCL in athletes resulted in good clinical outcomes and 
high rates of return to competitive and professional athletic 
disciplines. Return to sport following focal cartilage repair 
in the knee has been reported to be a mean of 73 % over-
all for all cartilage repair and replacement strategies, while 
taken alone AOT had mean rates of 91 % with the fastest 
return to sport compared to other cartilage repair tech-
niques including chondrocyte implantation and bone mar-
row stimulation techniques (mean 7 months) [35]. Despite 
these promising results, clinical and return-to-sport out-
comes following talar AOT are seldom reported in an ath-
letic population [16, 39], and extrapolation of results in the 
knee for the application in the ankle is problematic. Paul 
et al. [39] reported on outcomes of AOT in the ankle and 
found that although sport was often resumed at some level, 
high-impact sports were often discontinued. Hangody et al. 
[16] reported that on a large series of athletes treated with 
mosaicplasty for OCLs in a range of joints, finding in knee 
to ankle mosaicplasty, 63  % of patients returned to full-
level activity, 28 % returned to reduced level and 9 % were 
unable to return. In their study, fewer autograft plugs were 
associated with improved outcomes, which the authors 
proposed may be a result of the inherently better structural 
properties of larger osteochondral plugs, including higher 
pull-out strength, improved congruency and restoration of 
more normal contact pressures. In the current study, the 
majority of lesions were treated with single plug transplan-
tation with the use of mini-arthrotomy, allowing visualiza-
tion and topographical matching of donor and recipient site 
to ensure graft–host cartilage congruency. Recent evidence 
suggests that correct seating of osteochondral grafts can 
restore joint loading within an acceptable 6  % of normal 
[10]. Consequently, based on the current evidence, this 
graft site may be advantageous in allowing improved out-
comes and likely contributed to the 86 % good or excellent 
results seen in the current study. In addition, all patients 
in the current study were involved in structured physical 
therapy regimen following surgery. In a recent review of 
rehabilitation techniques after cartilage repair, it was noted 
that an individually tailored approach to post-operative 
care resulted in improved return to sport [35]. Harris et al. 
[22] also demonstrated that competitive athletes had higher 
return to sports than recreational or non-active patients after 
cartilage repair, concluding that patient factors, including 
motivation and access to comprehensive rehabilitation pro-
grammes, were likely to be the cause for the difference.

In addition to encouraging rates of return to activity, 
good clinical outcomes were also achieved in the current 
study demonstrated by significant improvements in AOFAS 

scores at post-operative follow-up (p = 0.01). Our findings 
agree with those of previous AOT and mosaicplasty studies 
[1, 12, 13, 16, 17, 20, 26, 36] and highlight that at midterm 
follow-up AOT procedure is able to achieve good clinical 
outcomes in an entirely athletic cohort.

Predictors of outcome following AOT are of particular 
importance when treating professional athletes as a deter-
mination of the likelihood, and immediacy of returning to 
sport is of particular concern. Kim et al. [27] assessed pre-
dictors of outcomes in talar AOT procedures, finding that 
post-operative soft tissue impingement, uncovered lesion 
areas and arthroscopic findings such as cartilage surface 
incongruence resulted in significantly poorer outcomes. 
Conversely, they found no correlation with age, BMI, 
lesion size or lesion location and outcomes. These findings 
have been supported by a recent study by Woelfe et al. [47]; 
however, lesion size has been shown to affect outcomes in 
studies by Al-Shaikh et al. [1] and Kruez et al. [29]. Patient 
age, gender, containment of lesion, prior microfracture or 
lesion size or location did not correlate with clinical out-
comes in our study (n.s.). These results may have been 
affected by our sample size or the relatively homogenous 
patient cohort as all patients were active and motivated 
to return to activity. In our study, lesion size and location 
had no significant effect on outcomes. Despite this, it was 
appreciated that the larger lesions in our study had lower 
mean AOFAS scores post-operatively. Based on the previ-
ous evidence [27, 47], it is possible that within our reported 
range of 80–380 mm2, lesion size does not have significant 
influence on outcomes, and it is still not clear from current 
evidence whether there is a critical lesion size that equates 
with poor outcomes in AOT for talar OCLs.

Cystic change was found in two-thirds of our cohort 
post-operatively and has been cited in the literature as a 
cause for concern following AOT surgery with rates as high 
as 75 % reported [13, 45]. Cystic change may compromise 
the integrity of the subchondral bone and potentiate loss 
of the overlying cartilage. Additionally, subchondral cysts 
may cause pain by stimulating the highly innervated sub-
chondral bone and in turn lead to poorer clinical outcomes 
[37, 46]. It is thought that cystic change following AOT 
is a result of joint pressure under load causing ingress of 
synovial fluid into subchondral bone before graft–host inte-
gration has occurred [29, 37, 42]. Poor subchondral bony 
architecture has been shown to be one of the main reasons 
for the failure of cartilage repair  [14, 21, 34, 40, 41, 43]. 
Our study, however, showed no effect of post-operative 
cyst formation on clinical outcomes at midterm follow-up 
(n.s.), which agrees with current evidence from talar AOT 
studies [27, 45]. Unfortunately, long-term data reporting 
the effect of subchondral cysts on patient outcomes are not 
available, meaning further studies assessing the prevalence, 
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progression and long-term outcomes of cysts in post-opera-
tive AOT patients are needed.

Donor site morbidity (DSM) associated with knee to 
ankle AOT has been the focus of much debate. Reported 
incidence in the literature of donor site morbidity varies 
from 0 to 50 % [16, 18, 38, 39, 42, 45] with an overall inci-
dence of 12 % reported in a recent systematic review [48]. 
In the current study, DSM was encountered in 11 % (4/36) 
of patients, suggesting that lateral knee arthrotomy and 
donor graft harvest do increase the risk of ongoing donor 
site symptoms. Although functional results were excellent 
at the donor knee in our cohort, it is important that athletes 
are counselled as to the risks of post-operative symptoms at 
the donor site.

Osteotomy non-union did not occur in our series, and 
only one case of discomfort around the medial malleolus 
was reported which was relieved by the removal of hard-
ware after radiological union was achieved. Lamb et  al. 
[30] reported on 62 patients who underwent medial malleo-
lar osteotomy for talar AOT and found that 6 % of patients 
had pain following surgery at the osteotomy site, while 
almost all had satisfactory healing with encouraging carti-
lage morphology on quantitative T2 mapping of cartilage 
surface at the osteotomy site.

The authors acknowledge the limitation of the current 
study being the retrospective nature of the study design and 
use of only one outcome score pre- and post-operatively for 
patient assessment. However, the use of AOFAS is useful, 
given that the majority of previous AOT outcome studies 
have utilized it when assessing clinical outcomes. Addi-
tionally, subjective assessment of return to sport is likely 
to introduce bias in reporting. We attempted to mitigate 
this bias by including athletes trainers in the assessment of 
functional return to activity whenever possible. Unfortu-
nately, the lack of a validated assessment of return to sports 
after cartilage surgery in the ankle limits the comparative 
value of results obtained from a case series. Similarly, 
although the current study reports on a relatively large ath-
letic patient population, sample size limitations exist in 
terms of being able to find correlation between patient and 
lesion factors and outcomes.

Conclusion

In conclusion, the results of our study indicate that AOT 
procedure is able to achieve good clinical outcomes in an 
athletic population while allowing high rates of return to 
sports in the medium term. This is clinically relevant as 
many of OCLs occur as a result of trauma during athletic 
activities. Long-term follow-up studies are required to 
assess whether rates of athletic participation and clinical 
outcomes are maintained, and a standardized assessment of 

return to sport may be useful in comparing surgical option 
for talar OCL and their use in athletes.
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