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Abstract

Objective. To determine and compare the incidence rate of (osteo)chondral lesions of the ankle in patients with acute and
chronic isolated syndesmotic injuries. Design. A literature search was conducted in the PubMed (MEDLINE) and EMBASE
(Ovid) databases from 2000 to September 202 1. Two authors independently screened the search results, and risk of bias
was assessed using the MINORS (Methodological Index for Non-Randomized Studies) criteria. Studies on acute and chronic
isolated syndesmotic injuries with pre-operative or intra-operative imaging were included. The primary outcome was the
incidence rate with corresponding 95% confidence intervals (Cls) of (osteo)chondral lesions of the ankle in combined and
separate groups of acute and chronic syndesmotic injuries. Secondary outcomes were anatomic distribution and mean
size of the (osteo)chondral lesions. Results. Nine articles (402 syndesmotic injuries) were included in the final analysis.
Overall (osteo)chondral lesion incidence was 20.7% (95% Cl: 13.7%-29.9%). This rate was 22.0% (95% CI: 17.1-27.7) and
24.1% (95% CI: 15.6-35.2) for acute and chronic syndesmotic injuries, respectively. In the combined acute and chronic
syndesmotic injury group, 95.4% of the lesions were located on the talar dome and 4.5% of the lesions were located on the
distal tibia. (Osteo)chondral lesion size was not reported in any of the studies. Conclusions. This meta-analysis shows that
(osteo)chondral lesions of the ankle are present in 21% of the patients with isolated syndesmotic injuries. No difference
in incidence rate was found between the different syndesmotic injury types and it can be concluded that the majority of
lesions are located on the talar dome.

PROSPERO Registration Number: CRD42020176641

Keywords
ankle, osteochondral lesion, meta-analysis, isolated syndesmotic injuries, incidence rate

the talar dome in patients with isolated unstable syndesmotic
injuries being present in 23% to 48% of the cases. Left
untreated, cartilage damage to the talus may have a severe
impact on the quality of life and function, emphasizing the

Introduction

Syndesmotic injuries are usually caused by external rotation
and combined hyper-dorsiflexion of the ankle.!? During this
high-force injury mechanism, external rotational forces are

being impacted on the distal tibia and talar dome, poten-
tially resulting in intra-articular pathologies, such as dam-
age to the osteocartilaginous unit. There is also a growing
body of evidence documenting a high incidence of intra-
articular injuries following acute ankle fractures. Martijn
et al.’ published a recent meta-analysis having shown that
osteochondral lesions in the ankle were frequently seen in
patients with acute ankle fractures with a high incidence
rate of around 45%. Two different studies by D’Hooghe
et al.* and Rellensmann et al.’ found cartilage damage of

necessity to create awareness among care providers as to the
potentially high incidence rate of intra-articular (osteo)chon-
dral lesions ((O)CL) in isolated syndesmotic injuries and
acute ankle fractures.® From the current literature, it is
unclear what the exact incidence rate is of (O)CLs in both
acute (<6 weeks from trauma to diagnosis) and chronic (>6
weeks from trauma to diagnosis) isolated syndesmotic.
Furthermore, it is unclear whether this incidence rate is
higher in the chronic isolated syndesmotic group versus the
acute isolated syndesmotic group. Moreover, lesion size and
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anatomic distribution of potentially present (O)CLs remain
unknown. Understanding the incidence of (O)CLs in patients
with isolated syndesmotic injuries will aid clinicians in the
early recognition and treatment of these intra-articular
pathologies and may prevent the progression of lesion size
as well as cysts, the deterioration of subchondral bone, and,
as such, may improve clinical outcomes. Moreover, the pres-
ence of (O)CLs in patients with syndesmotic injuries can
justify the necessity for earlier diagnostic measures and the
application of adjuvant (minimally invasive) arthroscopy for
patients with isolated syndesmotic injuries undergoing a sta-
bilization procedure in order to address concomitant com-
plaints and prevent further deterioration of intra-articular
damage.

It is therefore the primary aim of the present systematic
review to determine and compare the incidence of (O)CLs
in the ankle in patients with acute and chronic isolated syn-
desmotic injuries. The secondary aim of this study is to
assess the size and the anatomic distribution of the (O)CLs
in such injuries. Our primary hypothesis is that (O)CLs fre-
quently occur in all types of isolated syndesmotic injuries
irrespective of acuteness of the injury. Our secondary
hypothesis is that lesion size is heterogeneous and that most
lesions are located in the anterolateral talar dome which is
known to be a more common location for post-traumatic
(O)CLs of the ankle.”

Materials and Methods

The PRISMA statement (Preferred Reporting Items for
Systematic reviews and Meta-Analyses) was used as a
guideline for the present study.® The protocol for our sys-
tematic review and meta-analysis was prospectively regis-
tered in the PROSPERO register with registration number
CRD42020176641.°

Search Strategy

PubMed (Medline) and EMBASE databases were used for
a systematic search of the literature from 2000 to September
2021. A backward citation chaining strategy was used to
identify additional eligible studies. The full literature search
is provided in the Appendix.

Eligibility Criteria and Study Selection

Clinical studies investigating the treatment or diagnosis of
acute and chronic isolated syndesmotic injury and reporting
concomitant findings of potential presence of (O)CLs of the
ankle were included. Isolated syndesmotic injuries were
defined as purely ligamentous injuries, as suggested by the
ESSKA-AFAS consensus statement by van Dijk er al'
Remaining in- and exclusion criteria are described in Table 1.
Independent screening of the title/abstract and full-text of
included articles was carried out by 2 reviewers (J.D. and S.J.).
If the reviewers disagreed, the 2 reviewers discussed the matter
and aimed to come to a decision. However, if the disagreement
remained, the judgment of a third investigator (G.K.) was deci-
sive. Studies were not blinded for author, affiliation or source,
and no limitation was put on publication status.

Methodological Quality Assessment

The methodological quality of studies was assessed with
the Methodological Index for Non-Randomized Studies
(MINORS) tool and was scored by 2 independent reviewers
(J.D. and S.J.).!! The MINORS tool consists of 8 or 12
items for noncomparative or comparative nonrandomized
studies, respectively. Maximum scores are 16 for non-com-
parative nonrandomized studies and 24 for comparative
nonrandomized studies. An item was scored with a “0”
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Table I. Inclusion and Exclusion Criteria.

Inclusion Criteria

Exclusion Criteria

All clinical studies investigating patients with isolated stable or unstable

syndesmotic injuries (acute and/or chronic)

Necessity to mention whether pre-operatively or intra-operatively, a diagnosis

of concomitant ankle (osteo)chondral injury is assessed
All ages of the patients
Studies published in English

<5 patients included
Patient overlap in different studies

Full-text article unavailable

Level V evidence / review studies

Animal studies

Cadaveric studies

Conference abstracts

Studies published before the year of 2000

when not reported, a “1” when inadequately reported, and a
“2” when adequately reported. After independent evalua-
tion, all disagreements were solved through discussion
between the 2 independent reviewers. If the disagreement
remained, the judgment of a third investigator (G.K.) was
decisive.

Data Extraction

Data of included studies were extracted using Microsoft
Excel (version 2020, macOS CATALINA) by 1 reviewer
(J.D.) and cross-checked by a second author (S.J.). Standard
study characteristics were retrieved as well as the following
patient characteristics: number of patients and ankles, sex,
age, method of diagnosis (magnetic resonance imaging
(MRI), computed tomography (CT), arthroscopy, other),
presence and number of (O)CLs, type of cartilage lesion
(osteochondral or purely chondral), size of (O)CLs (diam-
eter, surface area or volume), type of syndesmotic injury
(acute, chronic) and associated grading system when avail-
able (e.g. West Point Grading System),*!>!3 and reported
(in)stability of the syndesmotic injury. Additionally, ana-
tomic distribution of (O)CLs was extracted.

Terminology

Many derivatives and combinations of chondral, cartilage,
defect, lesions, and injury are currently used in the literature.
Therefore, all reported osteochondral and purely cartilaginous
lesions were considered an (O)CL and were referred to as an
(osteo)chondral lesion in the results whenever not reported in
sufficient detail, unless studies used an osteochondral classifi-
cation system focusing separately on a subdivision of chon-
dral versus osteochondral damage or when specifically
qualitatively reported.> When cartilage damage was per-oper-
atively assessed using arthroscopy, a lesion of the cartilage
was defined as an (O)CL, because visualization of the sub-
chondral bone is not always possible nor accurate during
arthroscopy. Injuries were categorized into 2 groups based on
the time period between initial trauma and diagnosis: (1) acute

isolated syndesmotic up to 6 weeks after trauma and (2)
chronic injuries diagnosed 6 weeks after the trauma.'#1° If the
article in question did not mention the time from the injury to
the time of diagnosis, it was chosen not to categorize the
injury and it was marked as unknown: the incidence rate of
(O)CLs in this subgroup was pooled as part of the overall inci-
dence rate of (O)CLs in all types of isolated syndesmotic inju-
ries, that is, acute and chronic combined (see statistical and
data analysis below).

Statistical and Data Analysis

Concerning demographic data, in the case of categorical data,
frequencies, and percentages were calculated. In the case of
continuous data, weighted averages were calculated with the
associated ranges of these averages. The primary outcome of
the present study is the incidence rate of (O)CLs of the ankle in
acute and chronic isolated syndesmotic injuries. Reported (O)
CL incidence rates after syndesmotic injury were extracted
from the original articles and pooled. If no (O)CL incidence
percentage was reported, we calculated the (O)CL incidence
by dividing the total number of (O)CLs by the total number of
ipsilateral syndesmotic injuries reported in the article in ques-
tion. First, an overall incidence rate in all isolated syndesmotic
injury groups (that is, acute and chronic together) was calcu-
lated, and subsequently, a sub-analysis was performed to cal-
culate the incidence rate of (O)CL in the acute isolated
syndesmotic group and the chronic syndesmotic group. A log
transformation was applied in order to calculate 95% confi-
dence intervals for the incidence rates by means of random-
effects model with inverse-variance weighting.!” Subgroups
with <5 observations (total included number of patients in 1
sub-group) were excluded due to a potential inclusion of a bias.
Comparisons were made between the different groups in terms
of time from injury to diagnosis and tested by use of Q-tests.
Heterogeneity was quantified among studies (overall inci-
dence group and separately analyzed subgroups) with the 7
statistic.'® We chose an 2 <25% to represent low heterogene-
ity and a value >75% to indicate high heterogeneity.'®
Secondary outcomes were anatomical location distribu-
tion of the (O)CLs in the ankle joint and lesion size of the (O)
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Figure |. Literature selection algorithm—preferred reporting items for systematic reviews and meta-analyses (PRISMA).

CL. Anatomical location distribution of (O)CLs was
described and classified according to the anatomical osseous
location (i.e., talus or medial malleolus/ distal tibial plafond
or lateral malleolus). If possible and reported, location was
specified to more specified exact locations; e.g., anterior,
medial, posterior, or lateral, and if possible subdivided into
anterolateral, anteromedial, posterolateral, or posteromedial,
or if possible in the 9-grid scale developed by Raikin et al.'’
In the case of lesion size reporting, lesion size was calculated
by extracting individual diameter (antero-posterior, medio-
lateral, and depth), surface area or volume of the separate
lesion. Secondary outcomes were analyzed in a descriptive
manner (numeric presentation and percentage presentation)

and no between-group comparisons were made due to het-
erogeneity of reporting of data. Data analysis was conducted
using Microsoft Excel (version 2020, macOS CATALINA)
and R version 3.2.3 (R Foundation for Statistical Computing,
Vienna, Austria) using the metaphor package.?’

Results

Search Results

The selection of studies is shown in the PRISMA flow dia-
gram (Fig. 1). The literature search provided 1213 results.
After screening the articles on title and abstract, and full-
text screening, 9 articles were included — there was full
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agreement between the two independent authors on title,
abstract, and full-text screening.*>2!-27

Methodological Quality

For all cases, there was full agreement between the first 2
authors on the assessment of methodological quality of the
studies. The overall methodological quality of the studies
with the separate MINORS scores are to be appreciated in
Table 2. There was 1 comparative study, Han ef al.,?! and its
MINORS score was 14 out of 24 (Table 2).

Evaluation of Characteristics of Included Studies

Articles included for final analysis totaled 402 syndesmotic
injuries. The average age of the included patients was 26.9
(range of reported means, 24.0-33.7) years. In all, 52.4% of
the affected ankles were on the right side, while 47.6% of
the affected ankles were on the left side. Of the reported and
extracted data, 94.0% was male and 6.0% was female. Pre-
operatively, all patients underwent magnetic resonance
imaging (MRI) of their injury. Other study, patient, and out-
comes characteristics can be appreciated in Tables 2 and 3.

Overall Pooled Incidence Rate

The overall pooled incidence rate of (osteo)chondral lesions
in the ankle joint in all isolated syndesmotic injuries—acute
and chronic group combined—was 20.7% (95% CI: 13.7%-
29.9%) as there were 79 reported lesions in a total of 402
patients (2 = 65%)*>2!"?" (Fig. 2).

Anatomical location was reported in 6 studies
(Table 3). There were 63 talar lesions (95.4%) and 3 tibial
lesions (4.5%). One study’ reported on a specified sub-
localization distribution of the lesions, and these results can
be appreciated in Table 3. Lesion size was not reported in
any of the studies.

A classification system for cartilage assessment was
reported in 2 studies,>?® comprising of the International
Cartilage Repair Society score (ICRS) and the Pritsch
et al.¥ classification system. Separate data on these lesions
were extractable for the ICRS scores. Rellensmann et al.’
concluded that there were 8 grade II and 3 grade IV lesions.
A subgroup analysis on the distribution of chondral versus
pure osteochondral injuries was not feasible due to the
underreporting and heterogeneity of this outcome.

4,5,21,22,24,27

Acute Group

In the acute isolated syndesmotic group, there were 5
study groups included.**?>?4% Fifty-six (O)CLs in a total
of 271 patients were found, having an associated (O)CL
incidence rate of 22.0% (95% CI: 17.1-27.7%) (I* = 78%)
(Fig. 3).

Four studies reported on anatomical location reporting
of the lesions.*>?>?* The majority was located on the talar
bone (94%), while a minority was located on the distal tibial
bone (6%). Rellensmann ef al.’ used the 9-grid scheme by
Elias et al.?® and Raikin et al."® to describe the sub-localiza-
tion distribution of the lesions on the distal tibial plafond
and the talar dome. Seven lesions were found on the talus
(1,2,2,1,1 lesions for zones 1, 2, 3, 4, and 6, respectively)
and 3 on the tibia (1 medial, 1 lateral, 1 anterior). A sub-
group analysis on the distribution of chondral versus pure
osteochondral injuries was not feasible due to the underre-
porting and heterogeneity of this outcome.

Chronic Group

In the sub-group, 3 studies and 4 study groups were
included,?>?%?7 totaling 88 patients with 18 (O)CLs (inci-
dence rate of 24.1%; 95% CI: 15.6-35.2) (> = 41%) (Fig. 3).
Two studies?? reported the specific location distribution:
All lesions were located on the talar dome. A subgroup analy-
sis on the distribution of chondral versus pure osteochondral
injuries was not feasible due to the underreporting and het-
erogeneity of this outcome.

Subgroup Comparisons

(O)CLs were not significantly more common in acute versus
chronic isolated syndesmotic injuries (P = 0.71) (Fig. 3).

Discussion

The present study shows that (O)CLs of the ankle are pres-
ent in 21% of the patients with isolated syndesmotic inju-
ries. The incidence rates of (O)CLs of the ankle were 22%
in the acute group and 24% in the chronic isolated syndes-
motic injuries group. These findings are of high clinical
importance as it aids clinicians in the early recognition and
treatment of these intra-articular pathologies and may pre-
vent the progression of a lesion. Furthermore, the present
study raises awareness among clinicians to (O)CLs in
patients with acute and chronic syndesmotic injuries.

The prevalence of (O)CLs among patient with isolated
syndesmotic injuries may be due to the position of the ankle
mortise at the time of syndesmotic injury. The most likely
mechanism is external rotation movement through the foot
and the ankle with the ankle in dorsiflexion and the foot
being pronated.'** Another mechanism that may cause a
syndesmotic injury is a combination of external rotation and
supination.’! During both injury mechanisms, the axial load
in combination with the previously described rotatory com-
ponent of the injury may cause damage to the (osteo-)carti-
laginous unit of the ankle joint. This is the same principle as
the mechanism of (osteo) chondral injury in acute lateral
ankle sprains or ankle fractures.*** This evidence is further
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Study No. (O)CL  Total %
D'Hooghe et al. 2018 23 110 20.9
Han et al. 2007 3 20 15.0
Kent et al. 2020 22 116 19.0
Mollon et al. 2019 1 21 4.8
Rellensmann et al. 2020 11 18 61.1
Roemer et al. 2014 4 53 7.5
Sikka et al. 2012 9 36 25.0
Takao et al. 2005 3 17 17.6
Zamzami et al. 2008 3 11 27.3
Pooled incidence 20.7

Heterogeneity: I° = 65%, 2 = 22.76 (p < 0.01)
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Figure 2. Forest plot of overall summarized incidence rate of (O)CLs of the ankle in all types of isolated syndesmotic injuries. Cl =

confidence interval; (O)CL = (Osteo)Chondral Lesion..

underscored with arecentarticle by Tampere and D’Hooghe™
comparing the ankle syndesmosis pivot shift to the trauma
mechanism of the anterior cruciate ligament.

The incidence rate of 21% found in this study may be
an underrepresentation of the actual incidence rate as not
all included publications in this meta-analysis used
arthroscopy to assess the (osteo)chondral damage. Three
studies?>* included in our analysis used magnetic reso-
nance imaging (MRI) with a combined intra-operative
arthroscopic assessment of concomitant (osteo)chondral
damage. The intraoperative arthroscopic assessment of
(osteo)chondral damage may have a higher sensitivity and
specificity rate in comparison to the sole usage of MRI.34:36
Furthermore, the majority of the studies did not assess the
incidence of (O)CLs as their primary outcome, but rather
reported these as concomitant injuries during surgical pro-
cedures for isolated syndesmotic injuries. It may therefore
be that the pooled incidence of ankle (O)CLs found in the
present study underestimates the true incidence of (O)
CLs, as exemplified by the high incidence found by
Rellensmann et al.® having accurately and thoroughly per-
formed the inspection of the total ankle joint with a spe-
cific focus on identifying the presence of intra-articular
pathologies. In this context, it is not surprising that the
incidence rate may be comparable to a recently published
systematic review by Martijn et al.® on the incidence of
(O)CLs in acute ankle fractures which reported® an inci-
dence of 45% from a total of 1707 patients with acute
ankle fractures directly after trauma.

It was found that there were no significant differences
between the O(CL) incidence rates of the acute isolated
syndesmotic (less than 6 weeks) injury group, and the
chronic isolated syndesmotic (more than 6 weeks) injury
group (Fig. 3). It was hypothesized that chronic isolated

syndesmotic injuries would yield a higher incidence of (O)
CLs than in the acute isolated syndesmotic injury group.
Chronic insufficiency together with concomitant deltoid
insufficiency may lead to a talar shift thereby causing a
decrease of the tibiotalar contact surface subsequently caus-
ing (osteo) cartilaginous damage to the ankle joint.>’#

Due to the heterogeneity of reported incidence rates, it
was not possible to compare incidence rates between stable
and unstable isolated syndesmotic injuries. D’Hooghe et al.*
included solely unstable isolated syndesmotic ankle injuries
in male professional football players and found that cartilage
injury was significantly more common in West-Point Grade
III syndesmotic injuries versus West-Point Grade IIB inju-
ries (40% versus 12%, respectively).* Future research
should study the relation between higher grades and the
severity of cartilage damage in the ankle joint (lesion size,
osteochondral nature versus solely cartilaginous nature, and
relation to localization). This is in line with the previously
published study by Martijn et al® having demonstrated
higher incidence rates in rotational type ankle fractures than
non-rotational type ankle fractures.

Increased incidence of cartilage damage or osteochondral
damage in the ankle in those patients with higher grades of
injury or when associated with specific trauma mechanisms
may introduce specific profiles for “high-risk” patients that
have an increased chance of a concomitant injury to the
(osteo)chondral unit in the ankle. This is a highly clinically
relevant topic of discussion being of interest for future
research as well as clinical interventions as it may introduce
a cost-effective manner of concomitant (osteo)chondral dam-
age assessment in “high-risk” profiles with immediate (evi-
dence-based) treatment in the acute setting. Future
applications and developments that may be suitable for this
include the use of minimally invasive smaller arthroscopy
techniques. A 2-mm bendable needle arthroscope has recently
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Study No. (O)CL  Total %
Acute (<6wks)

D'Hooghe et al. 2018 23 110 20.9
Kent et al. 2020a 10 56 17.9
Roemer et al. 2014 4 53 7.5
Sikka et al. 2012 9 36 25.0
Rellensmann et al. 2020 10 16 62.5
Pooled incidence 22.0
Heterogeneity: 1% =78%, yj =18.34 (p < 0.01)

Chronic (>6wks)

Kent et al. 2020 1 24 4.2
Kent et al. 2020 11 36 30.6
Takao et al. 2005 3 17 17.6
Zamzami et al. 2008 3 1 27.3
Pooled incidence 241
Heterogeneity: /> = 41%, -/g =5.04 (p =0.17)

Pooled incidence 22.5

Heterogeneity: 1% = 66%, xg =23.53 (p <0.01)
Residual heterogeneity: 12 = 70%, %2 = 23.38 (p < 0.01)
Test for subgroup differences: Xf =0.14,df=1(p =0.71)
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Figure 3. Forest plot of the separate incidence rates of (O)CLs of the ankle in acute and chronic isolated syndesmotic injuries. Cl =

confidence interval; (O)CL = (Osteo)Chondral Lesion.

been developed, and in a recent study it was concluded that
this novel system can safely and effectively be utilized for the
visualization and surgical reach of the ankle joint thereby
holding the potential to make ankle arthroscopy less invasive
and more accessible.**® These novel innovations may be
effective in helping to provide both a diagnostic and thera-
peutic protocol for high-risk patients with syndesmotic inju-
ries to the ankle who could potentially have intra-articular
(O)CLs present in the ankle joint.

With regard to the distribution of anatomical location
of (O)CLs in the ankle joint, we conclude there was inad-
equate reporting of the anatomic localization of the
lesions among included studies. The present study shows
that for the summarized isolated syndesmotic injury
group, the majority of the lesions were located on the
talar bone (i.e., 95%), as opposed to 5% for the distal
tibial bone. A more extensive in-depth analysis of ana-
tomical location distribution of the (osteo)chondral dam-
age in the isolated syndesmotic injury group was not
reported nor performed in the included studies with the
exception of Rellensmann et al.’ specifically focusing on
the distribution of the (osteo)chondral damage among the
ankle joint. This study reported on the distribution of the
lesions on the distal and the talar dome. The 9-grid scheme
by Elias et al.?® and Raikin et al.'® was used and the study
concluded that the majority of the lesions were located on
the anterior talar dome with a higher incidence rate on the
anterolateral talar dome. This finding is in contrast to the
findings of a recently performed meta-analysis by van

Diepen et al.” who found that 59% of the osteochondral
lesions of the talus were located on the posterior side of
the talar dome with the most commonly reported anatom-
ical location being the centromedial zone (31%). As the
publication by van Diepen et al.” consisted of mostly
chronic osteochondral lesions and because of the fact that
there is evidence that (antero)lateral lesions are poten-
tially predominantly caused by traumatic events, it can be
stated that the finding of the anteriorly located (O)CLs in
the isolated syndesmotic injury group follows the specific
evidence currently available on location distribution. The
size of the lesions was not reported in any of the included
studies. Further research projects may focus on accurately
reporting concomitant (O)CLs in patients with isolated
syndesmotic injuries, their distribution and localization,
lesion characteristics, and lesion size.

This is the first study to assess the incidence rate of (O)
CLs in ankles with acute and chronic isolated syndesmotic
injuries. A strength of this study was the strict in- and exclu-
sion criteria and the thorough selection of articles concern-
ing the selection process. Specifically, articles were only
included if assessment of intra-articular (O)CLs was per-
formed and specifically reported in the methods section.
Another strength of the present study is the usage and appli-
cation of a random-effects model with an inverse variance
weight statistic for pooling the data as this was chosen to be
the most appropriate statistical method to summarize the
results. This was chosen because the true effect size varied
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from study to study within the present meta-analysis thereby
obviating the need for a random-effect model.!”

This study is, however, not without its limitations. First, the level
of evidence of the included studies are considered of moderate qual-
ity as shown by the MINORS scores, and it should be stated that
considerable heterogeneity was summarized. No sub-analyses were
possible to compare the incidence rates of stable versus unstable iso-
lated syndesmotic injuries, nor was it possible to compare the inci-
dence rates of (O)CLs among different West-Point Grades. It was
not possible to compare the incidence rates of osteochondral versus
purely chondral lesions amongst the different isolated syndesmotic
injury groups. Another limitation of the present study is that it was
not reported whether the (O)CLs were symptomatic.

Conclusion

This meta-analysis shows that (osteo)chondral lesions of
the ankle are present in 21% of the patients with isolated
syndesmotic injuries. There was no significant difference in
the incidence rate between the acute isolated syndesmotic
injuries (22%) and the chronic isolated syndesmotic (24%).
These findings are of high clinical importance as it aids cli-
nicians in the early recognition and treatment of these intra-
articular pathologies and may prevent the progression of a
lesion. Furthermore, the present study raises awareness
amongst clinicians to (O)CLs in patients with acute and
chronic syndesmotic injuries.

Appendix

MEDLINE (OVID)

Database(s): Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, and Other Non-Indexed Citations and Search Strategy.

# Searches

I (syndesmos* or syndesmotic or tibiofibular* or tibio fibular* or high ankle or AITFL or PITFL).ti, ab,kw. and (“Sprains
and Strains”/ or Rupture/)

2 ((syndesmos* or syndesmotic or tibiofibular* or tibio fibular* or high ankle or AITFL or PITFL) ad;j3 (injur* or sprain*
or instabilit* or unstable or rupture* or disruption* or tear* or torn)).ti, ab,kw.

3 I or2

4 letter/ or editorial/ or comment/ or (letter or editorial or comment).ti.

5 3 not 4

EMBASE (OVID)

Database(s): Embase Classic + Embase Search Strategy.

# Searches

I (syndesmos* or syndesmotic or tibiofibular* or tibio fibular* or high ankle or AITFL or PITFL).ti, ab,kw. and (exp sprain/
or ankle instability/ or rupture/)

2 ((syndesmos* or syndesmotic or tibiofibular* or tibio fibular* or high ankle or AITFL or PITFL) adj3 (injur* or sprain* or
instabilit* or unstable or rupture* or disruption™ or tear* or torn)).ti, ab,kw.

3 |l or2

4 limit 3 to conference abstract status

5 3 not 4

6 letter/ or editorial/ or comment/ or exp conference paper/ or (letter or editorial or comment).ti.

7 Snoté
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