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Abstract

Purpose To assess and compare the clinical and MRI out-
comes of patients with talus osteochondral defect (OCD)
and patients without OCD in a cohort with chronic lateral
ankle instability.

Methods All patients who underwent open or arthroscopic
anterior talofibular ligament repair of the lateral ligament
complex by a single surgeon were included in this study.
Ankle arthroscopic surgery was initially performed to man-
age any intra-articular OCD, including debridement and
microfracture. Functional scores (AOFAS, Karlsson score)
and Tegner activity level scores were determined. An MRI
scan was performed at follow-up to assess talus OCD after
treatment. Spearman’s correlation coefficients were calcu-
lated between functional scores and various factors.

Results A total of 104 patients with chronic ankle instabil-
ity were included in this study. Among them, 33 patients
had cartilage injury on the talus (OCD group), and the
other 71 patients had no cartilage injury (control group).
After surgery, there was a significant increase in the
AOQOFAS scores (p < 0.001), the Karlsson scores (p < 0.001),
and the Tegner activity scores (p < 0.001) in both the
OCD group and the control group. However, there was
no significant difference in the AOFAS scores (90.7 £ 6.6
vs. 92.5 £ 8.5; n.s.), the Karlsson scores (89.7 & 9.3 vs.
91.2 £ 9.1; n.s.), or the Tegner activity scores (5 vs. 6; n.s.)
between the OCD group and the control group postopera-
tively. In the OCD group, there was a significant negative
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association between the functional scores (AOFAS, Karls-
son score, or Tegner score) and the number of intra-artic-
ular lesions. For the lateral OCD, the mean lesion area sig-
nificantly decreased from 49.0 & 10.7 mm? preoperatively
to 18.3 = 13.1 mm? at the final follow-up (p < 0.001).
Conclusion No significant difference in functional out-
comes was found between the OCD group and the control
group postoperatively. Arthroscopic microfracture is a good
option for the long-term treatment of lateral talus OCD.
Level of evidence 1I1.

Keywords Osteochondral defect - Ankle instability -
Microfracture - Functional outcomes - MRI

Introduction

Osteochondral defect (OCD) or lesion of the talus can
accompany chronic lateral ankle instability (CAI). Carti-
lage damage was noted in 17-66% of ankles with lateral
ligament injuries [3, 12, 21, 26]. For patients with CAI
accompanied by talus OCD, simultaneous surgery involv-
ing lateral ankle stabilization and cartilage treatment is
indicated [10, 30].

Previously, Okuda et al. [22] reported that in patients
with CAl, there were no significant differences in the clini-
cal and radiological results of patients with OCD and those
without OCD after lateral ligament surgery at a mean fol-
low-up of 38 months. However, Hua et al. [13] treated 33
cases of talus OCD in 79 unstable ankles with debridement
or microfracture, and they found that at 2-year follow-up,
the patients without OCD had better AOFAS scores than
patients with OCD. Thus, there is controversy over postop-
erative results in patients with chronic ankle instability and
osteochondral lesion of the talus, particularly in the short
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term. Since cartilage tissue quality can be improved after
microfracture [28], there is growing interest in whether
there are any long-term differences between patients with
OCD and patients without OCD.

Therefore, the purpose of this study was to assess and
compare the clinical and MRI outcomes of patients with
and without talus osteochondral defect (OCD) in a cohort
with CAI and to analyse the related factors affecting the
clinical and radiological outcomes after OCD treatment
and lateral ankle stabilization.

Materials and methods

All patients who underwent anterior talofibular ligament
(ATFL) repair of the lateral ligament by a single surgeon
were included in this study. Patients were excluded if
they had (1) obvious bony deformity of the ankle or foot
on the affected side, (2) previous surgery of the affected
limb, (3) neuromuscular disorders, (4) generalized hyper-
mobility (apposition of the thumb to the forearm), or (5)
medial ankle instability (a feeling of giving way, pain on
the medial gutter of the ankle, and a valgus and pronation
deformity of the foot).

Surgical technique

The patient was placed in a supine position on an operat-
ing table under general anaesthesia. The patient underwent
an arthroscopic evaluation of the ankle joint before lateral
ligament repair, and intra-articular pathologies were also
addressed. The intra-articular lesions (including talus oste-
ochondral defect, syndesmosis injury, synovitis, and ante-
rior impingement syndrome by osteophyte) were evaluated
and recorded under the arthroscopy, and debridement was
performed if necessary.

After the talus OCD was identified, the treatment was
determined by the stage and size of the lesion [9]. For car-
tilage with a rough surface or fibrillation, only debridement
was performed. For lesions with a visible cartilage defect
smaller than 15 mm in diameter, microfracture was per-
formed. Osteochondral autograft is recommended as the
initial treatment for only patients with a lesion that has a
diameter larger than 15 mm.

Next, the lateral ankle ligaments were evaluated and
treated. A curvilinear incision was made over the lateral
malleoli. The remnant of the anterior talofibular ligament
(ATFL) or the calcaneofibular ligament (CFL) was identi-
fied and exposed. One or two suture anchors were inserted
into the fibula (2.9-mm lupine [DePuy Mitek, Raynham,
MAY]). The ATFL or the CFL was tensioned with the ankle
slightly everted and fixed to the fibula. The proximal

extensor retinaculum was drawn and sutured to the distal
fibula to reinforce the repair of the ATFL and the CFL.
After surgery, the ankle was immobilized in a neutral
position using a short leg cast. Two weeks after the surgery,
the cast was changed to an ankle brace (A60, DJO Global,
Inc., USA), and passive range of motion was initiated.
Weight-bearing was permitted after 4 weeks.

Clinical evaluation

A clinical examination, including subjective functional
examinations and physical examinations, was performed
by an experienced orthopaedic surgeon. Subjective func-
tional examinations included the American Orthopaedic
Foot and Ankle Society (AOFAS), the Karlsson ankle func-
tional score (Karlsson score), and the Tegner activity score.
In addition, the physical examination included the ante-
rior drawer test (ADT). The ADT was carried out with the
lower leg hanging free with the knee flexed. The ankle was
in 10° to 20° of plantar flexion, and the tibia was stabilized
with one hand and the heel grasped by the other hand. The
ADT was clinically evaluated bilaterally: A <5-mm side-to-
side difference in tibiotalar translation was considered nor-
mal (grade 0), a 5- to 10-mm side-to-side difference was
classified as grade 1, a 10- to 15-mm difference was classi-
fied as grade 2, and a >15-mm difference was classified as
grade 3.

MRI scan and image analysis

Imaging was performed with the patient in a relaxed
neutral position using a 3.0-T magnetic resonance imag-
ing (MRI) scanner (MAGNETOM Verio, A Tim sys-
tem, Siemens, Germany). All participants had at least
1 h of rest before the MRI scan was performed. Coronal
and sagittal images were obtained with short time inver-
sion recovery (STIR): repetition time, 5730 ms; echo
time, 34 ms; flip angle, 150°; matrix, 256 x 230; field of
view, 15 x 15 cm; slice thickness, 3 mm; and scan time,
2 min, 2 s. The OCD area was calculated using the fol-
lowing equation: OCD area = coronal length x sagittal
length x 0.79 [6]. The MRI assessment was performed by
a different surgeon than the one that performed the clini-
cal evaluation.

The study was approved by the Health Sciences Institu-
tional Review Board of Huashan Hospital Fudan Univer-
sity (2016-002), and written consent was obtained from all
participants.

Statistical analysis

The data analysis was performed using Stata 10.0 soft-
ware (Stata Corp, USA), and the data are reported as the
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means and standard deviations. First, a post hoc power
analysis was performed. If a difference of at least 10
was detected in the functional score (AOFAS or Karls-
son score) between groups, it was considered a clinically
significant difference in the functional scores. Given the
standard deviation (SD) of the functional score (AOFAS
or Karlsson score) in the data, the sample sizes of the
OCD group (n = 33) and the control group (n = 71) had
a power of 80% when the level of significance was set
at 0.05. To quantify the proportion of the variance from
the OCD area measurements, the intra-class correla-
tion coefficient (ICC) was assessed by examining intra-
observer reliabilities. The ICC was interpreted as poor if
ICC < 0.4, marginal if 0.4 < ICC < 0.75, and good if
ICC > 0.75. A x? test was used to compare the categorical
variables. A two-sample ¢ test or a two-sample Wilcoxon
rank-sum test was used to compare the continuous varia-
bles between groups. Spearman’s correlation coefficients
were calculated between the functional scores (AOFAS,
Karlsson score, or Tegner score) and various factors (gen-
der, age, BMI, injury time, follow-up time, and number
of intra-articular lesions). The significance level was set
at 0.05.

Results

A total of 104 patients with chronic ankle instability were
included in this study. Among them, 33 patients had car-
tilage injury on the talus (OCD group), and the other 71
patients had no cartilage injury (control group). In the
OCD group, 19 patients (58%) had lateral lesions, and 14
(42%) had medial lesions. In the OCD group, there were
eight patients with synovitis, one patient with syndesmo-
sis injury, and ten patients with anterior impingement syn-
drome by osteophyte. There was no significant difference
in age, BMI, injury time, or follow-up time between the
OCD group and the control group (Table 1).

On physical examination, no patient in either group had
ankle instability, and the ADTs of all ankles were normal
(grade 0). No patients complained of ankle instability at the
time of follow-up. Postoperatively, there was no significant
difference in the AOFAS, the Karlsson score, or the Teg-
ner activity score between the OCD group and the control
group (Table 2).

In the OCD group, 15 patients were treated with debride-
ment treatment (Debridement subgroup), 17 patients under-
went microfracture treatment (Microfracture subgroup),

Table 1 Participant

OCD group (n = 33) Control group (n = 71)

demographic data of the study
groups Age, mean SD, y
Body mass index (kg/m?)

Gender, n
Side, n
Injury time, months

Follow-up time, months
OCD treatment

30.7 £ 8.0 26.8 £ 8.5
25+33 22.7+£2.7
Males, n = 28 Males, n = 52
Females, n =5 Females, n = 19
Left,n =12 Left,n =33
Right, n =21 Right, n = 38
34 £52 30 + 35

48 422 (24 ~ 94)

Debridement, n = 15
Microfracture, n = 17
Osteochondral implantation, n = 1

54 £ 21 (24 ~ 94)

n.s. indicated there was no significant difference between groups

OCD osteochondral defect

Table 2 Preoperative and

. X Variable AOFAS score Karlsson score Tegner score
postoperative functional scores
(AOFAS, Karlsson score, Pre-op Post-op Pre-op Post-op Pre-op Post-op
Tegner score) of the OCD group
and the control group OCD group 652+ 11.5 90.7 £ 6.6 59.3 £12.5 89.7+9.3 3(1-5) 52-7)
Control group 643+ 122 92.5+8.5 55.6 £12.9 912 +£09.1 3(1-5) 6 (2-8)
p value n.s. n.s. n.s. n.s. n.s. n.s.

“p value” indicates the comparison between the OCD group and the control group

AOFAS American Orthopaedic Foot and Ankle Society, Pre-op preoperative, Post-op postoperative
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and 1 patient had osteochondral autograft implantation. The
Debridement subgroup appeared to have better functional
scores compared to those of the Microfracture subgroup,
but none of these differences were significant (AOFAS:
93.6 £ 5.7 vs. 91.7 & 10.6, n.s.; Karlsson score: 93.3 &+ 4.5
vs. 89.5 £ 11.8, n.s.; and Tegner activity score: 6 vs. 5, n.s.).

For the OCD group, there was no significant association
between the functional scores (AOFAS, Karlsson score,
or Tegner score) and gender, age, BMI, injury time, and
follow-up time (Table 3). Interestingly, there was a sig-
nificant negative association between the functional scores
(AOFAS, Karlsson score, or Tegner score) and the num-
ber of intra-articular lesions (p = 0.03, p = 0.001, and
p = 0.001, respectively).

The ICC index of intra-observer reliability was 0.76 for
the OCD area value. For the Microfracture subgroup, the
OCD lesion area was calculated and compared with preop-
erative and postoperative MRI images (Fig. 1). For the lat-
eral OCD, the mean lesion area significantly decreased from
49.0 & 10.7 mm? preoperatively to 18.3 & 13.1 mm? at the
final follow-up (p < 0.001; Fig. 2). For the medial OCD,
there was no significant difference after surgery (n.s.; Fig. 3).

Discussion

The most important finding of this study was that no signif-
icant differences in functional outcomes were found post-
operatively between the OCD group and the control group.
Arthroscopic microfracture treatment provides a limited
effect for medial talus OCD. Prolonged lateral ankle insta-
bility can lead to a cartilage defect of the ankle [26]. If con-
servative treatment fails, surgery is indicated to not only
repair the ATFL, but also treat the accompanying intra-
articular problems, such as talus OCD, syndesmosis injury,
synovitis, and anterior impingement syndrome by osteo-
phyte [13, 16, 21]. Particularly, an OCD can be a source of
pain and clinical failure if it is not addressed [15, 23].

In the present study, the OCD group had a good clinical
outcome postoperatively, with no significant difference in
AOQOFAS, Karlsson score, or Tegner activity score compared

[ Preoperatively
100+ I Postoperatively

80+
## n.s.

o
2

OCD area

o

Lateral lesion Medial lesion

Fig. 1 Comparison of the preoperative and postoperative mean carti-
lage lesion areas. “##” indicates a significant difference between pre-
operative and postoperative measurements. “n.s.” indicates no signifi-
cant difference between the groups

to the control group. In fact, most of the OCDs were small
lesions accepting debridement or microfracture in this
study. Previously, Nery et al. [18] reviewed 38 patients who
had arthroscopic Brostrém-Gould repair for the manage-
ment of lateral ankle instability, and no significantly differ-
ent outcomes were observed between patients with OCD
(microfracture management) and patients without cartilage
lesions at a mean follow-up of 9.8 years. It was presumed
that the lesion diameter and the site of the OCD in each
study may have been different.

In the present study, no significant association was
found between the functional scores (AOFAS, Karlsson
score, or Tegner score) and gender, age, BMI, injury time,
and follow-up time. It has been reported that increasing
age, higher body mass index, history of trauma, carti-
lage degeneration, and osteophyte presence negatively
affect outcomes [7, 27]. Becher et al. [1] reported that
a BMI of greater than 25 kg/m” appeared to be a nega-
tive prognostic factor. Previously, Van Bergen et al. [29]
found that none of the prognostic factors (size, location,

Table 3 Possible associations

Variable AOFAS score Karlsson score Tegner score
between several factors and
functional scores (AOFAS, p value p value p value
Karlsson score, or Tegner score) Gender (M/F) s, s, s,

Age (years) n.s. n.s. 0.02

BMI (kg/mz) n.s. n.s. n.s.

Injury time (months) n.s. n.s. n.s.

Follow-up time (months) n.s. n.s. n.s.

The number of intra-articular lesions (n) 0.03 0.001 0.001

AOFAS American Orthopaedic Foot and Ankle Society
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Fig. 2 MRI images of a patient
with lateral OCD preopera-
tively, at 2 years postoperative,
and at 4 years postoperatively.
The MRI images with three
consecutive slices (S1, S2, and
S3) revealed that the carti-

lage lesion area significantly
decreased after surgery and that
the cartilage quality improved
with time. OCD osteochon-
dral defect, CAI chronic ankle
instability

Fig. 3 MRI images of a patient
with medial OCD preopera-
tively and at 2 years postopera-
tively. The MRI images with
three consecutive slices (S1, S2,
and S3) revealed that the carti-
lage lesion area did not change
after surgery. OCD Osteochon-
dral defect, CAI chronic ankle
instability

Pre-op

2 years
post-op

4 years

post-op

Pre-op

2 years
post-op

and classification of the defect; patient age and body  a significant negative association between the functional

mass index; traumatic aetiology; and symptom dura-  scores (AOFAS, Karlsson score, or Tegner score) and the
tion) was significantly associated with decreased ankle = number of intra-articular lesions. Previously, Choi et al.
function after arthroscopic debridement and bone mar-  [5] found that syndesmosis widening, talus osteochon-

row stimulation for talar OCD. Interestingly, there was  dral lesions, and ossicles are significant predictors of
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unsatisfactory results after ligament reconstruction. The
presence of any combination of associated intra-articular
lesions can result in a poor outcome.

Generally, the treatment options for talus OCD
include debridement, microfracture, arthroscopic drill-
ing, osteochondral autografts or allografts, and autolo-
gous chondrocyte transplantation for symptomatic
patients [10, 17, 19, 20, 24, 27]. Arthroscopic microfrac-
ture treatment is an effective and reliable technique for
treating small- to mid-sized osteochondral lesions of the
talus [4, 6, 8, 11, 14]. Previously, Chuckpaiwong et al.
[7] demonstrated that excellent results were obtained
after microfracture for an OCD smaller than 15 mm in
diameter, regardless of the defect location. In the present
study, however, it was found that the mean lesion area
significantly decreased after surgery for lateral OCDs,
whereas there was no significant difference for medial
OCDs after microfracture surgery. In a long-term inves-
tigation of microfracture in the treatment of OCD, it
was observed that lateral lesions had significantly better
functional results [24]. Previously, it was reported that
the position of the peak strain on the injured ankle also
showed significant anterior translation and medial trans-
lation after ankle sprain (Fig. 4a) [2]. Medial translation
of the pressure centre was still elevated after the ATFL

(a)
Anterior

Lateral Medial Lateral
Posterior

Left (Intact) Right (Injured)

(b)
Anterior

Lateral Medial Lateral
Posterior

Left (Intact)

Right (Repaired)

Fig. 4 Schematic diagram illustrating the altered ankle kinematics
after lateral collateral ligament injury and repair. a The position of
the peak strain (red circle) on the injured ankle translated anteriorly
and medially compared with the contralateral intact ankle. b Medial
translation of the pressure centre (red circle) was still elevated after
the ankle lateral ligament repair compared to that of the contralateral
intact ankle

repair compared with the intact condition (Fig. 4b) [25].
Altered ankle kinematics may contribute to the medial
side of the tibiotalar joint degeneration that occurs with
chronic lateral ankle instability. Thus, it was concluded
that microfracture may not be appropriate for medial
OCDs in the unstable ankles. This study provides valu-
able quantitative information comparing the effects and
outcomes for ankles with and without OCD in patients
with lateral ankle instability. It was demonstrated that
functional scores had a significant negative association
with the number of intra-articular lesions, and the arthro-
scopic microfracture is a good option for the treatment
of lateral talus OCD in unstable ankles over the long
term.

This study had several limitations. First, this was a ret-
rospective study. A prospective study would provide more
accurate information regarding the true improvement that
patients experience with OCD treatment. Another limita-
tion is the small sample sizes of the Debridement sub-
group and the Microfracture subgroup. Additional studies
with larger sample sizes may be necessary to determine
differences in clinical outcomes between the Debride-
ment subgroup and the Microfracture subgroup. This
study documents midterm outcomes, and more research
is necessary to determine long-term outcomes in this
patient population.

Conclusion

No significant differences were found in functional out-
comes between the OCD group and the control group post-
operatively after the ATFL repair procedure. Arthroscopic
microfracture treatment is a good long-term option for talus
OCD in select patients. Microfracture has a limited posi-
tive effect for medial OCDs in unstable ankles, even after
reconstruction.
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