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1. INTRODUCTION

, Zekeriya Okan Karaduman! **, Miicahid Osman Yiicel®

Introduction: This study aims to compare the early clinical and functional outcomes of
two surgical interventions, microfracture and mosaicoplasty, in the treatment of medial
talus osteochondral lesions (OCLs).

Materials and Methods: This retrospective study included patients treated in the
Department of Orthopaedics and Traumatology, Faculty of Medicine, Diizce University
from January 2016 to January 2022. Patients were divided into two groups as those
who underwent arthroscopic microfracture (Group 1, n=20) and those who underwent
mosaicoplasty (Group 2, n=17). Preoperative and postoperative follow-up data were
evaluated with visual analogue scale (VAS) and American Orthopaedic Foot and Ankle
Society (AOFAS) scores at baseline, 6 months and 12 months.

Results: The mean age was 37.9£12.5 years in the microfracture group and 38+12.46
years in the mosaicoplasty group (p=0.981). Both groups showed significant improvement
in VAS scores from baseline to the 6th and 12th months, and pain reduction was more
significant in the mosaicoplasty group (p<0.001). AOFAS scores improved significantly
in both groups and the mosaicoplasty group had better functional results at 12 months
(p=0.069).

Conclusions: Microfracture and mosaicoplasty are effective in the treatment of medial
talus OCLs to reduce pain and improve clinical status in the early period.
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talus OCLs is crucial for maintaining joint function,

Medial talus osteochondral lesions (OCLs) are
characterized by the separation or degeneration
of subchondral bone and articular cartilage %
These lesions typically result from trauma and are
most commonly observed in the knee joint, with
the ankle joint being the second most frequently
affected site. Medial talus osteochondral lesions
(OCLs) are disruptions of the cartilage and
underlying bone, often resulting from trauma
and leading to significant pain and impaired
joint function. These lesions can progress to
osteoarthritis if not addressed promptly. Timely
diagnosis and intervention are essential to avert

long-term complications. Early management of

reducing pain, and halting the progression to
osteoarthritis. Various treatment options, both

conservative and surgical, are available 3°.

Surgical options for treating talus OCLs encompass
debridement, bone marrow stimulation (microf-
racture), scaffold implants, autologous chondro-
cyte implantation, matrix-associated autologous
chondrocyte implantation, autologous osteochon-
dral transplantation (mosaicplasty), and allograft
transplantation. Among these, microfracture and

mosaicplasty are frequently used procedures °°.

In the literature, various methods for treating ta-

lus OCLs have been examined. The microfracture
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technique involves creating small perforations in
the subchondral bone to allow bone marrow ele-
ments to access the defect area, thereby promoting
the formation of new cartilage tissue ’. This meth-
od is generally recommended for small- to medi-
um-sized lesions and has shown favorable short-
term results. However, newly formed fibrocartilage
is less durable than native hyaline cartilage in the
long term. According to the current recommenda-
tions for 2024, the German Society of Orthopedics
and Traumatology reported that while microfrac-
ture effectively reduces pain in the short term, it

fails to maintain cartilage integrity over time 8.

Mosaicplasty, on the other hand, involves the
transplantation of healthy cartilage and bone
from a non-weight-bearing area to the defect site.
This technique is typically preferred for larger
and deeper lesions and provides results more
comparable to those of natural cartilage °. Solheim
et al. demonstrated that mosaicplasty yields better
long-term outcomes than microfracture in knee
cartilage repair '°. Kilingcioglu and Kalaci reported
that mosaicplasty, particularly in young and active
patients, is superior to microfracture for treating
talus OCLs ™.

Despite these findings, most existing studies have
focused on knee joints, and specific data on medial
talus OCLs are limited. This study aimed to fill this
gap by comparing the early clinical and function-
al outcomes of microfracture and mosaicplasty in

treating medial talus OCLs.

2. MATERIALS AND METHODS

The study design was approved by the Diizce
University Clinical Research Ethics Committee
(Dtizce, Tiirkiye) (No. 2024/138), and the study
was performed in accordance with the principles
of the Declaration of Helsinki. Informed consent
was obtained from the parents or guardians of the

patients included in the study.

Study Design and Participants

This retrospective study was conducted at the
Orthopedics and Traumatology Department of
Diizce University Medical Faculty. Patients who
were diagnosed with medial talus osteochondral
lesions between January 2016 and January 2022
were reviewed. The study included patients who
underwent either microfracture (Group 1, n=20)
or mosaicplasty (Group 2, n=17) procedures. The
inclusion criteria included complete preoperative
and postoperative follow-up data. Patients with
incomplete follow-up data, who were diagnosed
with diabetic neuropathy, or who developed
posttraumatic ankle arthritis were excluded from
thestudy.Figures 1and 2 illustrate theanteromedial
osteochondral lesion of the medial talus with the
perioperative application of microfracture and
the preoperative and postoperative application of
mosaicplasty for an anteromedial osteochondral

lesion of the medial talus, respectively.

Figure 1.

Arthroscopic microfracture of an anteromedial

osteochondral lesion of the talus
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Figure 2.
Mosaicoplasty of the anteromedial

osteochondroplasty lesion of the talus

Data collection and evaluation

Demographic data and clinical outcomes,
including visual analog scale (VAS) and American
Orthopedic Foot and Ankle Society (AOFAS)
scores, were collected at preoperative and
postoperative intervals (baseline, 6 months, and

12 months).

VAS score: The VAS score was used to measure
pain intensity. Itis a 10 cm line anchored by 0 (no
pain) and 10 (worst imaginable pain). Patients
marked a point on the line that represented
their pain level, which was then measured in

centimeters.

AOFAS score: The AOFAS score evaluates pain (40
points), function (50 points), and alignment (10
points), with a total possible score of 100. Higher

scores indicate better functional status.

Statistical analysis

The statistical analysis was performed using
NCSS (Number Cruncher Statistical System)
2007 Statistical Software (Utah, USA). The data
distribution was assessed using the Shapiro-Wilk
normality test. For normally distributed variables,
a paired one-way ANOVA was used for within-
group comparisons over time, while the Newman-
Keuls multiple comparison test was employed

for subgroup analyses. Independent t tests were

utilized for between-group comparisons. For
nonnormally distributed variables, the Friedman
test was applied for within-group comparisons
over time, and Dunn’s multiple comparison test
was used for subgroup analyses. The Mann-
Whitney U test was used for between-group
comparisons. Categorical data were analyzed
using the chi-square test. A p value less than 0.05

was considered to indicate statistical significance.

3. RESULTS

The study included 37 patients divided into two
groups: the microfracture group (n=20) and the
mosaicplasty group (n=17). The demographic and

clinical characteristics are summarized in Table 1.

According to Table 2, there were no statistically
significant differences in age or sex distributions
between the microfracture and mosaicplasty
(p=0.981, p=0.630).

significant differences were observed in terms

groups Similarly, no
of side (right/left) or etiology distributions
(p=0.666, p=0.302). The mean BMI values
were also not significantly different between
the two groups (p=0.713). However, the mean
symptom duration was significantly greater in
the mosaicplasty group than in the microfracture
group (p=0.009). The follow-up duration was not
significantly different between the two groups
(p=0.680).

Table 3 shows that VAS scores at baseline, 6
months, and 12 months were significantly lower in
the mosaicplasty group than in the microfracture
group (p=0.011, p=0.0001, p=0.001). Both groups
showed significant improvements in VAS scores
over time (p=0.0001 for both groups). The AOFAS
score also improved significantly in both groups,
with the mosaicplasty group showing better
functional outcomes at the 12-month follow-up
(p=0.069).
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Table 1.

Demographic and Clinical Characteristics

Characteristic Microfracture Group (n=20) Mosaicplasty Group (n=17) p value

Age (years) 37.9+125 38+ 12.46 0.981*

Gender 0.630+

Male 11 (55.00%) 8 (47.06%)

Female 9 (45.00%) 9 (52.94%)

Side 0.666+

Right 12 (60.00%) 9 (52.94%)

Left 8 (40.00%) 8 (47.06%)

Etiology 0.302+

Sprain 4 (20.00%) 2 (11.76%)

No Trauma 14 (70.00%) 10 (58.82%)

Sports 2 (10.00%) 5 (29.41%)

BMI (kg/m?) 26.65 +3.28 27.08 + 3.68 0.713*

Symptom Duration 9.20 £ 2.55 12.59 +4.76 0.009*

Follow-up Duration 28.6 £10.89 32+14.35 0.6801

Median (IQR) 25.5(19.25-35.75) 31 (18.5-47.5)

*Independent t test, tMann-Whitney U test, +Chi-square test

Table 2.

VAS and AOFAS Scores

Score Microfracture Group (n=20) Mosaicplasty Group (n=17) p value

VAS

Baseline 9.1+0.79 8.12 +1.27 0.011t
Median (IQR) 9 (9-10) 8(7-9)

6 Months 8.00+1.12 3.82+1.38 0.0001+
Median (IQR) 8(7-9) 4 (3-5)

12 Months 3.75+2.25 1.53+1.23 0.001t
Median (IQR) 4 (2-5) 1(1-2)

pt 0.0001 0.0001

AOFAS

Baseline 41.3+13.98 38.41+13.13 0.524*

6 Months 75.95+12.1 77.76 +13.3 0.667*

12 Months 90.7 +7.37 94.59 + 4.68 0.069*

p¥ 0.0001 0.0001

*Independent t test, fMann—Whitney U test, {Friedman test, ¥Paired one-way ANOVA
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Table 3.
Multiple Comparison Tests for VAS and AOFAS Scores

Comparison Microfracture Group
VAS

Baseline/6 Months 0.0001

Baseline/12 Months 0.0001

6 Months/12 Months 0.0001

AOFAS

Baseline/6 Months 0.0001

Baseline/12 Months 0.0001

6 Months/12 Months 0.0001

Mosaicplasty Group

0.0001
0.0001
0.0001

0.0001
0.0001
0.0001

Table 4.
Changes in the VAS and AOFAS Scores

Change Difference

VAS

6 Months - Baseline -1.1£1.02
Median (IQR)

12 Months - Baseline -5.35+2.18
Median (IQR)

AOFAS

6 Months - Baseline 34.65 £ 18.45
Median (IQR)

12 Months - Baseline 49.4 +18.02
Median (IQR)

Microfracture Group (n=20)

Mosaicplasty Group (n=17)  p value
-429+1.11 0.0001

-1 (-2-0) -4 (-5--3.5)
-6.59 +1.46 0.068

-5 (-7--3.25) -6 (-7.5--5)
39.35+16.22 0.432

39 (14-55) 43 (27-55)
56.18 +10.68 0.357

54 (29.5-65.25) 59 (53-66)

tMann-Whitney U test

The Dunn multiple comparison test for VAS scores
and the Newman-Keuls multiple comparison
test for AOFAS scores

improvements within both groups over time.

indicated significant

As shown in Table 4, the change in VAS score from
baseline to 6 months was significantly greater in
the mosaicplasty group than in the microfracture
group (p=0.0001). However, there was no signifi-

cant difference between the two groups in terms

of VAS score change from baseline to 12 months
(p=0.068). Similarly, there were no significant
differences between the groups in the change in
AOFAS score from baseline to 6 and 12 months
(p=0.432, p=0.357).

Figure 3 illustrates the changes in the visual
analog scale (VAS) and American Orthopedic Foot
and Ankle Society (AOFAS) scores over time for
the microfracture and mosaicplasty groups. The
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graph on the left shows the mean VAS scores at
baseline, 6 months, and 12 months, indicating a
more significant reduction in pain for the mosa-
icplasty group than for the microfracture group.

The graph on the right presents the mean AOFAS

Figure 3.

scores at the same time intervals, demonstrating
an improvement in functional outcomes for both
groups, with the mosaicplasty group achieving

higher scores at 12 months.

Changes in VAS and AOFAS scores at 6th and 12th months

VAS

— Microfracture
— Mosaicplasty

Mean VAS

T T
Beginning 6 th Month 12 th Month

4. DISCUSSION

The findings of this study provide valuable
insights into the comparative effectiveness of
microfracture and mosaicplasty in the treatment
of medial talus osteochondral lesions (OCLs). Our
study highlights the comparative effectiveness
of microfracture and mosaicplasty in treating
Both

techniques showed significant improvements

medial talus osteochondral lesions.
in pain and function; however, mosaicplasty
demonstrated superior outcomes in several areas,
suggesting its potential as a more effective long-
term treatment, especially for larger lesions.Both
surgical interventions demonstrated significant
improvements in pain and functional outcomes
over time; however, mosaicplasty showed superior
results in several key areas, suggesting that it may
be a more effective long-term treatment option

for certain patients.

The significant reduction in VAS scores observed

AOFAS

100
~—Microfracture

—Mosaicplasty

a0+

Mean AOFAS

407

T
Beginning 6 th Month 12 th Month

in the mosaicplasty group compared to the
microfracture group at 6 and 12 months indicates
that mosaicplasty may offer better pain relief for
patients with medial talus OCLs. Similarly, in the
literature, mosaicplasty provides better long-term
pain management than does microfracture of the
joint 1213, This finding may be attributed to the
ability of mosaicplasty to create a more durable

and congruent cartilage surface .

Both groups showed significant improvements in
the AOFAS score; however, the mosaicplasty group
demonstrated better functional outcomes at 12
months. This suggests that mosaicplasty may
be more effective not only for pain management
but also for preserving and enhancing joint

1 also noted

function. Kilingcioglu and Kalaci
that mosaicplasty yielded superior outcomes,

particularly in young and active patients.

Other studies in the literature support these
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15,16 indicated that

findings Guney et all?
mosaicplasty is more successful for larger and
deeper lesions and promotes faster patient
recovery. Similarly, Mukai et al. reported that
mosaicplasty is more effective than microfracture
in maintaining cartilage integrity and improving

long-term joint function #1°.

Pallamar et al. evaluated different surgical

procedures for treating atraumatic

osteochondrosis dissecans in young and
adolescent patients 2°. They found that advanced
fixation and reconstruction procedures resulted
in lower clinical scores and a greater incidence of
joint degeneration than did drilling procedures
stable This highlights

the advantages of mosaicplasty in terms of

applied for lesions.

stabilization and functional recovery.

Kim et al. investigated the long-term outcomes of
arthroscopic microfracture in talar osteochondral
lesions and reported that symptomatic
improvement was maintained for up to three
years 2% This suggests that while microfracture is
effective initially, its results may stabilize over the
long term. Additionally, Rikken et al. emphasized
that microfracture is more effective for smaller
and superficial lesions, whereas larger and
deeper lesions should preferably be treated with

mosaicplasty 2%

This study has several limitations. First, it was
designed as a retrospective study, which does
not provide as strong evidence as prospective,
randomized controlled trials. Additionally, the
sample size was relatively small, limiting the
generalizability of the findings. The follow-
up period was also short, providing limited
information on long-term outcomes. Future
studies with larger sample sizes and longer
follow-up periods are needed to confirm and

expand upon these findings.

5. CONCLUSION

In conclusion, this study demonstrated the
comparative effectiveness of microfracture and
mosaicplasty in the surgical treatment of medial
talus OCLs that do not heal with conservative
treatment. Although mosaicoplasty provides
clinically and functionally better results than
microfracture, both treatments have been shown
to be beneficial in the early period. However, more
research is needed to confirm and extend these
findings. Future studies should focus on different
patient populations and longer follow-up periods
to provide more comprehensive information

about the effectiveness of these two methods.
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