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ABSTRACT

ÖZ

Objectives: This study aims to compare two single-step arthroscopic
techniques, microfracture and cell-free scaffold implantation, in
the treatment of talar osteochondral lesions (OCLs) clinically and
radiologically.

Amaç: Bu çalışmada talar osteokondral lezyon (OKL)’ların
tedavisinde tek aşamalı iki artroskopik teknik olan mikrokırık
ve hücresiz çatı implantasyonu klinik ve radyolojik olarak
karşılaştırıldı.

Patients and methods: This retrospective study included
62 patients (35 males, 27 females; mean age 41±13 years;
range, 15 to 65 years) diagnosed with talar OCLs between March
2007 and January 2015. Patients who were followed-up with a
minimum of 24 months with lesions larger than 1 cm 2 were included.
Pre- and postoperative clinical evaluations were performed according
to the American Orthopedic Foot and Ankle Society (AOFAS) anklehindfoot scale and radiological evaluations according to the magnetic
resonance observation of cartilage repair tissue (MOCART) scale.

Hastalar ve yöntemler: Bu retrospektif çalışmaya Mart 2007 ve
Ocak 2015 tarihleri arasında talar OKL tanısı konulmuş olan 62 hasta
(35 erkek, 27 kadın; ort. yaş 41±13 yıl; dağılım, 15-65 yıl) dahil
edildi. Minimum 24 ay takip edilen ve lezyonları 1 cm2’den büyük
olan hastalar çalışmaya dahil edildi. Ameliyat öncesi ve sonrası klinik
değerlendirmeler Amerikan Ortopedik Ayak ve Ayak Bileği Cemiyeti
(AOFAS) ayak bileği-arka ayak ölçeği ve radyolojik değerlendirmeler
kıkırdak tamir dokusunun manyetik rezonans gözlemi (MOCART)
ölçeğine göre yapıldı.

Results: Patients were divided into microfracture (n=22) and scaffold
(n=40) groups. The mean follow-up duration was 36.1±14.9 months. The
mean preoperative AOFAS score increased from 60.6±13.9 to 82.1±11.8
in the microfracture group (p<0.001) and from 53.8±13.6 to 89.4±9.9 in
the scaffold group (p<0.001). The scaffold group had superior results
than the microfracture group clinically (p= 0.011). Clinical results
were superior in younger patients (<45 years) (p= 0.018), male patients
(p= 0.020), and traumatic lesions (p= 0.014). There was no significant
difference between the two techniques according to the total MOCART
scores (p= 0.199). However, the scaffold technique was more successful
in terms of lesion border and effusion subgoups of MOCART scale.

Bulgular: Hastalar mikrokırık (n=22) ve hücresiz çatı (n=40)
gruplarına ayrıldı. Ortalama takip süresi 36.1±14.9 ay idi. Ameliyat
öncesi ortalama AOFAS skoru mikrokırık grubunda 60.6±13.9’dan
82.1±11.8’e (p<0.001) ve hücresiz çatı grubunda 53.8±13.6’dan
89.4±9.9’a (p<0.001) yükseldi. Hücresiz çatı grubu sonuçlarının klinik
olarak mikrokırık grubundan daha iyi olduğu görüldü (p= 0.011).
Klinik sonuçların daha genç (<45 yıl) (p= 0.018), erkek (p= 0.020)
hastalarda ve travmatik lezyonlarda (p= 0.014) daha iyi olduğu görüldü.
Toplam MOCART skorlarına göre iki teknik arasında anlamlı farklılık
yoktu (p= 0.199). Fakat hücresiz çatı tekniği; MOCART skorlamasının
lezyon kenarı ve efüzyon alt grupları açısından daha başarılı oldu.

Conclusion: Both single-step arthroscopic techniques are effective
and safe in the treatment of talar OCLs. The scaffold technique showed
superior clinical results than the microfracture technique in short-term
follow-up. Age, trauma history and gender significantly affected the
treatment outcomes. The scaffold technique can be considered as a
safe and good alternative particularly in the treatment of large lesions.

Sonuç: Her iki tek aşamalı artroskopik teknik de talar OKL’lerin
tedavisinde etkili ve güvenlidir. Hücresiz çatı tekniği kısa dönem
takipte mikrokırık tekniğinden daha iyi klinik sonuçlar göstermiştir.
Yaş, travma öyküsü ve cinsiyet tedavi sonuçlarını anlamlı şekilde
etkilemiştir. Hücresiz çatı tekniği özellikle büyük lezyonların
tedavisinde güvenli ve iyi bir alternatif olarak kabul edilebilir.
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The talar osteochondral lesions (OCLs) involve
both cartilage and subchondral bone.[1] Etiology
consists both ischemic and traumatic events. Usually,
traumatic OCLs occur after ankle injury and mostly
at anterolateral side of talar joint surface while
ischemic lesions are mostly at posteromedial side.[2]
Osteochondral lesion incidence can be as high as 73%
after ankle fracture and 50% after ankle injury.[3]
Because of the high incidence, treatment strategies
become more important and differ according to the
characteristic of lesion. The most important aspects are
size, depth, location and involvement of subchondral
bone.[4] The importance of loss in subchondral
bone mass has been demonstrated radiologically
and histopathologically in the pathogenesis of
osteoarthritis.[5]
Arthroscopic microfracture technique is one of
the most widely used and easily accessible methods.
The method is based on blood marrow stimulation
and gathering mesenchymal stem cells (MSCs) to
provide healing.[6,7] Despite the short-term good
results of the microfracture technique, some
lower outcomes with larger lesions (particularly
>1.5 cm 2) or longer follow-up durations led to
questioning its efficacy in the cartilage treatment.[6,7]
Also, autologous chondrocyte implantation (ACI)
technique has become popular in the treatment
of OCL. Despite the promising results, two-step
surgery is needed in this technique. Furthermore,
the high cost and time needed for cell culture process
are other concerns.[8] Recently, the ACI has failed
to show superiority against microfracture and its
effectiveness has been questioned.[9] Osteochondral
autograft transfer (OAT) is another method which
provides hyaline cartilage repair tissue. However,
this technique has several disadvantages including
donor site morbidity and the need of malleolar
osteotomy to access to articular surface which could
lead to non-union, delayed union of osteotomy site
and restricted ankle dorsiflexion.[10]
Single-step surgical options that does not require
osteotomy are developed in the treatment of talar
OCL. Particulated juvenile cartilage allograft
transplantation and cartilage autograft implantation
system are cell-based procedures with promising
results.[11] However, the high cost of technology and
limited data regarding clinical outcomes are the
drawbacks of single-step cell-based procedures.[12]
Autologous matrix-induced chondrogenesis
(AMIC) method consists arthroscopic bone marrow
stimulation and implantation of a scaffold to provide
superior distribution and attachment of MSCs in
a single-step surgery, and the technique showed
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promising results in the treatment of talar and other
joint OCLs.[13-15] Our previous study demonstrated that
scaffold implantation technique has presented good
results with lesions larger than 1.5 cm 2.[15] However,
the study investigated only scaffold group and did
not include lesions smaller than 1.5 cm2. Despite
promising results, the literature is limited regarding
the comparison of cell-free scaffold technique with
microfracture in the treatment of talar OCL. Therefore,
in this study, we aimed to compare two single-step
arthroscopic techniques, microfracture and cell-free
scaffold implantation, in the treatment of talar OCLs
clinically and radiologically.
PATIENTS AND METHODS

This study was conducted at Gazi University
Faculty of Medicine. Clinical and radiological
outcomes of arthroscopically treated 71 patients who
were diagnosed with talar OCL between March 2007
and January 2015 were evaluated retrospectively.
Patients who were followed-up with a minimum
of 24 months with lesions larger than 1 cm 2 were
included. Exclusion criteria were accompanying ankle
fracture (n=1), kissing lesions (n=3), degenerative
arthritis (n=1) and patients lost to follow-up (n=4).
Thus, 62 patients with talar OCLs (35 males, 27 females;
mean age 41±13 years; range, 15 to 65 years) were
divided into two groups according to the applied
procedure (microfracture group, n=22; scaffold group,
n=40). Autologous iliac bone grafting was applied
to lesions which had depth more than 10 mm (n=12)
and anterior talofibular ligament reconstruction was
applied to patients with lateral ankle instability
(n=11). The study protocol was approved by the
Dr. Abdurrahman Yurtaslan Ankara Oncology
Training and Research Hospital Ethics Committee.
A written informed consent was obtained from each
patient. The study was conducted in accordance with
the principles of the Declaration of Helsinki.
All patients in both groups were treated
arthroscopically by the same surgeon. According
to health insurance policies of patients, either
microfracture or cell-free scaffold method was
performed. The position of each patient was chosen
according to the location of the lesion; supine position
for anterior lesions and prone for posterior ones. Owing
to the position selection, traction was not required to
access to the lesion. Microfracture was applied to all
lesions and bone defects which had depth more than
10 mm, were filled with autologous iliac bone graft. In
the scaffold group, lesions were additionally covered
with a bio-absorbable polyglycolic acid-hyaluronan
scaffold (Chondrotissue ® BioTissue AG, Zurich,
Switzerland), as previously described (Figures 1, 2).[15]
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Figure 1. Arthroscopic images of right ankle. (a, b) Microfracture application after debridement of lesion. (c) Osteochondral lesion
which is filled with autologous iliac bone graft.

No fixation method was used for scaffold stabilization.
Following the surgery, ankle joint was held in neutral
position for two weeks in a short-leg brace. After the
immobilization period, partial weight bearing was
allowed according to pain toleration of the patient.
Return to sports was not allowed at least for four
weeks after surgery and was decided on according to
patient’s toleration.
Talar dome articular surface was divided
into nine equal zones as Elias et al.[16] suggested.
The factors which could affect the treatment
outcomes of cartilage repair were also evaluated.
Patients were divided into groups according to
age (≤45 and >45 years), lesion size (≤1.5 cm 2 and
>1.5 cm 2), body mass index (BMI) as normal weight
(18.5-24.9) overweight (25-29.9), obese (>30), and
follow-up period (≤48 months and >48 months). The
effects of these factors on the treatment outcomes
were evaluated. The effects of other factors such as
trauma history, smoking habits and gender on the
treatment outcome were also analyzed. Pre- and
postoperative clinical evaluations were performed
according to the American Orthopedic Foot and
Ankle Society (AOFAS) ankle-hindfoot scale by
two blinded orthopedic surgeons, in consensus.
Postoperative AOFAS ankle-hindfoot scores were
categorized as excellent (90-100 points), good
(80-89 points), fair (70-79 points) or poor (less than
70 points). Radiological evaluations were performed
according to the magnetic resonance observation
of cartilage repair tissue (MOCART) scale by two
blinded radiologists using RadiAnt DICOM Viewer
(Version 3.2.3, Medixant Company, Poznan, Poland)
software, in consensus (Figure 3).

NY, USA). Estimated sample size was calculated as
11 for each treatment group with a 95% confidence
interval and 80% power. The pre- and postoperative
comparisons of the groups and subgroups were
performed using the Kruskal-Wallis, Mann-Whitney U
and chi-square tests (p<0.05).
RESULTS

Of the 62 patients, 56.6% were male and
43.4% were female. The mean follow-up duration
was 36.1±14.9 months. The patient and lesion
characteristics were similar in the scaffold and
microfracture groups regarding the distribution of
age, BMI, preoperative AOFAS score and size of the
lesion (p>0.05). The follow-up duration was longer in
the microfracture group with a median of 44 months
(range, 24 to 87 months) than the scaffold group
with a median of 27 months (range, 24 to 65 months)
(p=0.0014). The demographic characteristics of the
patients are shown in Table I.

Statistical analysis
Statistical analysis was performed using the IBM
SPSS version 22.0 software (IBM Corp., Armonk,

Figure 2. Arthroscopic image of right ankle. Application of
cell-free scaffold on lesion site.
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Figure 3. Magnetic resonance images of left ankle treated with cell-free scaffold technique.
(a) Preoperative: Osteochondral lesion on medial talar dome. (b) Postoperative second year
hypertrophic repair tissue. (c) Postoperative sixth year good healing of lesion.

Fifty-six lesions (90%) were located on medial
dome and two (%3) were located centrally and only
four (6%) on lateral dome. Twenty lesions (32.3%) were
located at posteromedial zone and equally 20 lesions
(32.3%) were located at medial central zone which
were the most frequent locations. Only three lesions
were located at anterolateral zone. Trauma history
was present in 55.2% (31/56) of the medial lesions and
100% (4/4) of the lateral lesions.

A significant clinical improvement was observed
in both treatment groups (p<0.0001). Median
AOFAS ankle-hindfoot score increased from 69
(range, 34 to 72) to 85.5 (range, 52 to 100) in the
microfracture group and from 52 (range, 15 to 79) to
90 (range, 67 to 100) in the scaffold group.
Postoperative AOFAS scores of the scaffold group
were significantly higher than the microfracture
group with a median of 90 (range, 67 to 100) and 85.5

Table I
Demographic characteristics of patients
Microfracture group (n=22)
n
Age (year)

Median

Range

Cell-free scaffold group (n=40)
n

Median

Range

p

47

15 to 65

39

15 to 58

0.105

Body mass index (kg/m2)

27.7

19.7 to 34.8

27.04

21.5 to 37.2

0.889

Lesion size (cm2)

1.65

1 to 4

1.97

1 to 3.7

0.251

44

24 to 87

27

24 to 65

0.001

Follow-up period (month)
Gender
Female
Male

12
10

15
25

Lesion location
Medial
Central
Lateral

21
0
1

35
2
3

Bone graft
Grafted
Non-grafted

0
22

12
28

Anterior talofibular ligament reconstruction
Yes
No

2
20

9
31
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Table II
Clinical and radiological comparison of two groups of surgical techniques
Microfracture group (n=22)
Preoperative AOFAS score
Postoperative AOFAS score
AOFAS change
MOCART score

Cell-free scaffold group (n=40)

Median

Range

Median

Range

p

69
85.5
+16
55

34 to 72
52 to 100
-18 to +60
20 to 80

52
90
+31.5
65

15 to 79
67 to 100
0 to +85
40 to 95

0.106
0.011
0.008
0.199

AOFAS: American Orthopedic Foot and Ankle Society; MOCART: Magnetic resonance observation of cartilage repair tissue.

(range, 52 to 100), respectively (p=0.011). Excellent to good
results were 68.2% for the microfracture group and 82.5%
for the scaffold group. AOFAS score improvement of the
scaffold group was also higher than the microfracture

group. Median of score change was 31.5 (range, 0 to 40)
in the scaffold group and 16 (range, -18 to 60) in the
microfracture group and the difference was statistically
significant (p=0.008) (Table II).

Table III
Radiological evaluation according to treatment groups by using magnetic resonance observation of cartilage repair tissue score
Score
1. Degree of defect repair and filling of the defect
Complete
Hypertrophy
Incomplete, >50% of the adjacent cartilage
Incomplete, <50% of the adjacent cartilage
Subchondral bone exposed
2. Integration to border zone
Complete
Demarcating border visible
Defect visible <50% of the length
Defect visible >50% of the length
3. Surface of the repair tissue
Surface intact
Surface damaged <50% of tissue depth
Surface damaged >50% of tissue depth
4. Structure of the repair tissue
Homogeneous
Inhomogeneous or cleft formation
5. Signal intensity of the repair tissue
Isointense
Moderately hyperintense
Markedly hyperintense
6. Subchondral lamina
Intact
Not intact
7. Subchondral bone
Intact
Not intact
8. Adhesions
No
Yes
9. Effusion
No
Yes

Microfracture group
n
%

Cell-free scaffold group
n
%

20
15
10
5
0

6
7
2
4
1

30
35
10
20
5

7
23
4
6
0

17.5
57.5
10
15
0

10
5
0

1
10
7
2

5
50
35
10

24
16
0
0

60
40
0
0

10
5
0

5
13
2

25
65
10

17
7
16

42.5
17.5
40

5
0

3
17

15
85

12
28

30
70

30
15
0

10
8
2

50
40
10

21
19
0

52.5
47.5
0

5
0

1
19

5
95

11
29

27.5
72.5

5
0

2
18

10
90

4
36

10
90

5
0

19
1

95
5

39
1

97.5
2.5

5
0

14
6

70
30

37
3

92.5
7.5
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The median total MOCART score of the
microfracture group was lower than the scaffold
group but there was no significant difference between
them (p=0.199). Particularly, surface integration and
effusion subgroups of MOCART presented higher
scores in the scaffold group compared with the
microfracture group. Subchondral bone was not intact
in both groups with a rate of 90%. The rate of
patients in the scaffold group which had effusion was
7.5% and the rate was 30% for microfracture group
(Table III). Lesions were classified according to size
of 1.5 cm 2. In smaller lesions (≤1.5 cm 2), there was no
significant difference between the groups in terms of
postoperative AOFAS scores (p=0.156). However, in
larger lesions (>1.5 cm 2), the scaffold group presented
superior outcomes and higher AOFAS improvement
(p=0.022).

history of ankle trauma were significantly higher
(p<0.05) (Table IV). Accompanying pathologies
such as lateral instability or subchondral cyst
did not demonstrate significant effects on the
outcomes. Median of postoperative AOFAS scores
were 87.5 (range, 52 to 100) for non-grafted and 90
(range, 69 to 100) for grafted patients (p=0.479) and,
similarly, 87 (range, 52 to 100) for patients without
instability and 89 (range, 69 to 100) for patients who
were treated with ligament reconstruction (p=0.565).

Postoperative AOFAS scores of the patients
who were younger than 45 years, male or had

No complication such as septic arthritis, soft
tissue infection or hypersensitivity reaction occurred.

Excellent to good outcome ratios regarding the
postoperative AOFAS score were 93.3% (14 of 15) for
normal BMI group, 80.8% (21 of 26) for overweight
group, and 66.7% for obese (14 of 21) group (p>0.05).
Also, smoking habits of the patients or follow-up
period had no significant effect on the treatment
outcome (Table IV).

Table IV
Effect of different factors according to postoperative American Orthopedic Foot and Ankle Society and magnetic
resonance observation of cartilage repair tissue scores, independent from treatment method
Postoperative AOFAS score
Factor

n

Median

Age (year)
<45
>45

36
26

90
85

Gender
Male
Female

35
27

90
86

Body mass index (kg/m2)
Normal
Overweight
Obese

15
26
21

94
87
89

Smoking
Yes
No

17
45

90
87

Trauma history
Yes
No

26
36

90
86

Lesion size (cm2)
<1.5
>1.5

19
43

89
87

Bone graft
Yes
No

12
50

90
87

Follow-up period (month)
<48
>48

49
13

88
86

MOCART score
p

Median

0.018

p
0.315

65
67
0.020

0.929
65
65

0.446

0.134
70
60
65

0.409

0.149
65
65

0.014

0.940
65
65

0.639

0.615
67
65

0.754

0.888
65
62

0.889

0.446
65
62

AOFAS: American Orthopedic Foot and Ankle Society; MOCART: Magnetic resonance observation of cartilage repair tissue.
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Prolonged ankle swelling was documented in five
patients. However, the symptoms were alleviated at
the last visit.
DISCUSSION

Arthroscopic microfracture treatment has
been clinically successful in the knee and hip
joints.[17,18] Fontana and de Girolamo[18] compared the
microfracture and AMIC techniques in the treatment
of acetabular lesions and found that both methods
were effective in a five-year follow-up. Autologous
matrix-induced chondrogenesis technique was
superior clinically and the complication rate was
lower compared with the microfracture technique.
According to other studies, the AMIC technique was
also successful in the treatment of talar OCL.[14,19]
In the present study, the microfracture technique
resulted in satisfying clinical scores. However, the
scaffold group outcomes were superior than the
microfracture group clinically according to AOFAS
ankle-hindfoot scale.
The present MOCART results of the scaffold
group were slightly superior while not statistically
significant probably due to the number of patients.
It should be noted that integration with border was
superior in the scaffold group, similar to previous
studies.[13,20] This is consistent with the idea that
homogenous distribution of MSC is acquired with
scaffold implantation.[21] Defect filling was 35%
hypertrophic in the microfracture group while 57%
hypertrophic in the scaffold group. No use of any
fixation method for scaffold placement and as a
result not leveled scaffold implantation with normal
cartilage tissue may cause hypertrophic repair.
Kubosch et al.[22] did not use any fixation method
other than fibrin glue and reported 61% hypertrophic
filling, similar to the present study.
The rate of patients in the scaffold group with
effusion was 7.5%, which was lower than the
microfracture group. The present findings were
comparable with previous studies that reported rates
of 4% in the treatment of talar OCL with the AMIC
technique.[13,20]
In a previous systematic review, it was reported
that 58% of OCLs were located medially and 42%
laterally.[23] Moreover, lateral talar dome lesions were
associated with trauma with a rate of 93% and for
medial lesions, the rate was 61%.[23] In the present
study, although the majority of lesions were on the
medial side, trauma association was 55% for medial
and 100% for lateral lesions. Elias et al.[16] also found
the medially located OCL rate as 62.9% and the most
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common location was medial-central zone with a
rate of 53%. In the present study, the most common
locations were also medial-central and posteromedial
zones.
The effectiveness of the microfracture technique
has been questioned in the treatment of larger
cartilage lesions. In the knee joint, microfracture
is indicated in the treatment of smaller lesions
than 4 cm 2.[24] Chuckpaiwong et al.[7] demonstrated
that outcomes were dramatically worse for talar
OCLs which were larger than 1.5 cm 2. The present
results are in line with these previous studies.
Both treatment methods presented good clinical
outcomes in smaller lesions than 1.5 cm 2, while in
larger lesions, the scaffold group was significantly
superior. Chondrocyte implantation techniques are
widely used in the treatment of larger lesions and
cell-free scaffold technique may be a good alternative
for these lesions. Mancini and Fontana[25] reported
comparable results with AMIC and matrix-induced
autologous chondrocyte implantation (MACI) in the
treatment of acetabular lesions and they suggested
that AMIC should to be considered as an alternative
to MACI method due to less morbidity while
providing similar benefit.
Arthroscopic cell-free implantation appears
to be a good alternative for indications where
microfracture is not sufficient and other cartilage
repair procedures are needed. Cell-free scaffold
implantation technique has multiple advantages over
other repair methods such as ACI and OAT. When
compared to ACI, scaffold implantation technique is
a single-step surgery, requires no need of cell-culture
and has lower cost. Also, the scaffold implantation
technique has advantages over OAT with no need of
osteotomy and consequently no donor site morbidity
with fewer complications.
In the present study, the clinical scores of
younger patients (<45 years) were higher. Gille et
al.[17] reported superior outcomes in the treatment
of knee joint with AMIC in younger patients, with
no significance. Although reports support superior
outcomes in younger patients with talar OCL,[6,22]
Becher and Thermann[19] could not find any difference
between younger and older patients. Kubosch et
al.[22] reported superior pain scores in younger
patients without significance. Age may have some
negative effect on cartilage repair; however, the
clinical significance is controversial because of the
lower expectancy of older patients. Filardo et al.[26]
suggested that age should not be a contraindication
in the treatment of OCL.
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Increased BMI led to worse outcomes without
significance. High BMI has been shown to reduce
success of blood marrow stimulation.[27] However,
some authors suggest that cartilage repair should
be applied in obese patients.[28] In the present study,
obese patients had lower but acceptable scores. Higher
BMI may have negative effect on the results while
not being clinically important to be accepted as a
contraindication.
Smoking habits of the patients or duration of
follow-up period had no effect on the present clinical or
radiological results. Although some reports suggested
that smoking had negative effect on healing,[29] others
indicated no influence of smoking on the treatment
outcome in mosaicplasty microfracture technique.[30]
Of note, none of these studies focused on talar OCL
or scaffold implantation method.
Based on the present findings, the clinical
outcomes of male patients were significantly superior
than those of females. Radiologically, there was no
significant difference. Although it seems to be a
surprising result, Vanlauwe et al.[31] reported more
failure in female patients in the outcome of knee joint
treatment. Gille et al.[32] showed that the clinical scores
of male patients were significantly higher than that
of female patients. On the other hand, Siclari et al.[33]
reported that gender had no influence on the clinical
results of the AMIC treatment. Although there is
not much data regarding the effect of gender on the
treatment outcome in the literature, cartilage repair
was associated with inferior results in female patients
in previous studies.[31,32]
The longer duration of follow-up period can
affect the success of clinical outcomes. Giannini and
Vannini[34] reported that AOFAS scores decreased as
the duration of follow-up increased in the treatment of
talar OCL. On the other hand, Usuelli et al.[14] reported
that postoperative AOFAS scores increased gradually
at 6, 12 and 24 months. Also, Steadman et al.[35]
suggested that two- to three-year follow-up periods
are required to observe maximum improvement. The
effect of follow-up period on the clinical scores and
exact timing of failure are unclear. In the present
study, there was significant difference between the
groups regarding the follow-up period. The effect of
follow-up period could be more observable in long
term follow-up.
This study has some limitations, first of which was
the retrospective design. Secondly, despite the similar
characteristics of the treatment groups, the follow-up
duration was longer in the microfracture group and this
could affect the outcome of the treatment. Moreover,
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the sample size was not large enough to investigate
the factors (age, gender, trauma etc.), which may affect
treatment results, with subgroup analysis according
to treatment method. Furthermore, long-term results
are important to investigate the consistency of healing
or the occurrence of degenerative arthritis. Lastly, the
characteristics and resemblance to hyaline cartilage of
repair tissue are questionable because no histological
evaluation or delayed gadolinium-enhanced magnetic
resonance imaging was performed. However, the
MOCART scoring is an objective and effective tool
for the assessment and quantitative analysis of repair
tissue.
In conclusion, both single-step arthroscopic
techniques, the microfracture and cell-free scaffold
implantation, were effective and safe in the talar
OCL treatment. The scaffold technique presented
superior clinical results than the microfracture
technique in short-term follow-up. Age, trauma
history and gender significantly affected the
treatment outcome. The scaffold technique can be
considered as a safe and good alternative in the
treatment of large lesions where microfracture is
not sufficient and other cartilage repair procedures
are needed.
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