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ABSTRACT

Background: The evidence supporting best practice guidelines in the field of cartilage repair of the ankle is based
on both low quality and low levels of evidence. Therefore, an international consensus group of experts was
convened to collaboratively advance toward consensus opinions based on the best available evidence on key
topics within cartilage repair of the ankle. The purpose of this article is to report the consensus statements on
“terminology for osteochondral lesions of the ankle” developed at the 2019 International Consensus Meeting on
Cartilage Repair of the Ankle.

Methods: Forty-three international experts in cartilage repair of the ankle representing 20 countries were
convened and participated in a process based on the Delphi method of achieving consensus. Questions and
statements were drafted within four working groups focusing on specific topics within cartilage repair of the
ankle, after which a comprehensive literature review was performed, and the available evidence for each state-
ment was graded. Discussion and debate occurred in cases where statements were not agreed on in unanimous
fashion within the working groups. A final vote was then held, and the strength of consensus was characterised as
follows: consensus, 51%-74%; strong consensus, 75%-99%; unanimous, 100%.

Results: A total of 11 statements on terminology and classification reached consensus during the 2019 Interna-
tional Consensus Meeting on Cartilage Repair of the Ankle. Definitions are provided for osseous, chondral and
osteochondral lesions, as well as bone marrow stimulation and injury chronicity, among others. An osteochondral
lesion of the talus can be abbreviated as OLT.

Conclusions: This international consensus derived from leaders in the field will assist clinicians with the appro-
priate terminology for osteochondral lesions of the ankle.

Introduction

The descriptions of cartilage injuries in the ankle have evolved over
the past several centuries. In fact, one of the earliest descriptions of these
injuries can be attributed to Monro [1], who in 1737 described the
removal of osteocartilaginous loose bodies from the ankle that were
believed to be of traumatic origin. Since then, umbrella terms have been
used to describe injuries and anomalies of the talus and adjacent articular
cartilage. Historically, in 1888, Konig [2] used the term osteochondritis
dissecans to loose bodies in the knee, and Kappis [3] subsequently
applied the same term to describe similar lesions in the ankle in 1922 [2,
3]. Several subsequent terms and synonyms have been used throughout
the 20th century [4]. Given the numerous terms and definitions that have
been used, no consensus on the terminology to describe cartilage lesions
of the ankle has been developed.

As awhole, the current body of evidence in the field of ankle cartilage
repair is based on both low-level and low-quality of evidence [5]. The
vast majority of studies are of level IV evidence and consist of short-term
follow-up time periods. Therefore, an international, multidisciplinary
group of experts was assembled to develop expert and evidence-based
consensus statements to assist clinicians in following best practice
guidelines. The purpose of this article is to report the results of the
working group on "terminology" that were developed at the 2019 Inter-
national Consensus Meeting on Cartilage Repair of the Ankle.

Methods
Forty-three national and international multidisciplinary experts in

cartilage repair of the ankle were convened to participate in a 1-year
consensus building effort, which culminated with the International
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Consensus Meeting on Cartilage Repair of the Ankle on March 29-30,
2019 at the Royal College of Surgeons in Dublin, Ireland. This consensus
effort followed the previous 2017 initiative in Pittsburgh, the results of
which have been published previously [6-16]. Delegates from 20 coun-
tries encompassing six continents were represented in the initiative.
Experts were assigned to one of four working groups defined by specific
subtopics within cartilage repair of the ankle, including “Terminology for
Osteochondral Lesions of the Ankle.”

Each working group was assigned two liaisons who served as the
primary point of contact and dealt with communication and the distri-
bution of surveys. In addition, liaisons were then responsible for writing
the surveys, performing data analysis and carrying out literature reviews.
To reduce the potential for bias in the data analysis and/or literature
review, liaisons did not submit answers to the questionnaires or partake
in the voting process. One individual (CDM) maintained oversight of the
consensus process to ensure consistency across the working groups.

A modification of the Delphi format described by Linstone and Turoff
was used to pursue agreement among the experts on each question. With a
few modifications, the specific process that we used for this effort has been
described by our group previously [17]. Blinded, electronic surveys were
distributed, through which no identifying information was collected.
Initially, participants within each working group were asked to submit a
list of questions which they felt would contribute meaningfully to areas of
current controversy within the specific working group. These lists were
then curated for clarity and the removal of duplicates, and a total of 11
questions were formalised on terminology, at which point the process to
answer the questions and develop consensus statements was initiated.

Participants were then asked to provide their answers to each ques-
tion in an open-ended format. These initial open-ended answers then
facilitated the development of a more structured questionnaire, with
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emphasis on identifying areas of common ground and resolving aspects
of disagreement. Using the results of the third questionnaire, preliminary
consensus statements were developed, and a comprehensive literature
review was performed to identify, where possible, whether each state-
ment was supported or refuted by the best available evidence. In addi-
tion, the available evidence for each statement was graded (Table 1).
After the literature review, each group had the opportunity to amend the
preliminary statements. Thereafter, a fourth questionnaire requested that
each participant “agree” or “disagree” with each preliminary statement.
For questions that were agreed on unanimously within the working
group, these were progressed to a final vote among all 43 members of the
consensus group. For questions that did not achieve unanimous agree-
ment within the working group, these were advanced to an in-person
discussion among all participants at the meeting in Dublin.

Seven questions in this working group were not agreed on unani-
mously and were therefore advanced to the full group, with in-person
discussion based on a standardised format. Briefly, each question and
proposed answer was presented to the group, after which an opportunity
for amendments was provided. Each proposed amendment required two
additional participants to second and third the motion. If the amendment
was successfully furthered, an opportunity for rebuttal was provided,
followed by a vote of agreement or disagreement. In cases where 66% (2/
3’s supermajority) or greater of the total votes received were in favour of
the proposed amendment, the statement was amended accordingly. This
process was repeated for any further amendments that were desired, after
which a final vote on the entirety of the statement was undertaken.
Voting was conducted using electronic keypads. Similar to the survey
data that were collected, all votes were anonymous and of equal weight
among participants.

After the final votes for each question occurred, the degree of
agreement was expressed using a percentage rounded to the nearest
whole number. Consensus was defined as 51-74%, whereas strong
consensus was defined as 75-99%, and unanimous was indicated by
receiving 100% of the votes in favour of a proposed statement.

Results

Of the 11 total questions and consensus statements in this group, four
achieved unanimous consensus, and seven achieved strong consensus.

Question: What is the definition of an isolated osseous lesion and
what is the appropriate terminology and acronym?

Answer: The definition of an isolated osseous lesion is a bony/sub-
chondral defect absent of any cartilaginous/chondral injury. The
appropriate terminology is a subchondral bone lesion, which can be
abbreviated as SBL. It should be noted that isolated osseous lesions are
rare; chondral lesions often cannot be reliably ruled out (even on MRI)
and may require arthroscopy to definitively do so.

Vote: Agree: 98%; disagree: 2% (strong consensus).

Grade of evidence: E.

Question: What is the definition of an isolated chondral lesion and
what is the appropriate terminology and acronym?

Answer: The definition of an isolated chondral lesion is an isolated
cartilaginous defect not involving the subchondral bone. The appropriate
terminology is a chondral lesion. There was no consensus regarding an
appropriate acronym.

Table 1
Grades of evidence.

Al Multiple (two or more) level I randomized controlled trials(RCTs)
with similar findings or a meta-analysis

A2 A single-level I RCT

Bl Prospective cohort study

B2 Any comparison group that is not level I (e.g., case control)

C Case series

D Case report

E Expert opinion/basic science
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Vote: Agree: 98%; disagree: 2% (strong consensus).
Grade of evidence: E.

Question: What is the definition of a combined osseous and chondral
lesion and what is the appropriate terminology and acronym?

Answer: The definition of a combined osseous and chondral lesion is
a lesion of both the cartilage and subchondral bone. The appropriate
terminology is an osteochondral lesion of the talus, which can be
abbreviated as OLT.

Vote: Agree: 100%; disagree: 0% (Unanimous).

Grade of evidence: E.

Question: What is the appropriate terminology for bone marrow
stimulation procedures (e.g. microfracture, drilling)?

Answer: Bone marrow stimulation was an appropriate umbrella
term, which can then be further subdivided into microfracture and
drilling depending on the specific procedure that is performed. This can
be further described based on the particular type of instrumentation used
(i.e. the size of drill or awl), as well as whether curettage and/or chon-
droplasty were performed.

Vote: Agree: 100%,; disagree: 0% (Unanimous).

Grade of evidence: E.

Question: What is the appropriate terminology and acronym(s) for
osteochondral grafts?

Answer: The appropriate terminology for osteochondral grafts is
autologous osteochondral transplant (AuOT) or allograft osteochondral
transplant (A1OT).

Vote: Agree: 100%,; disagree: 0% (unanimous).

Grade of evidence: E.

Question: How should subchondral oedema be defined?

Answer: Subchondral oedema is defined as an increase in fluid
content of subchondral bone, characterised by a change in subchondral
bone signal on MRI.

Vote: Agree: 100%,; disagree: 0% (unanimous).

Grade of evidence: E.

Question: How can the degree of subchondral oedema be assessed?

Answer: The degree of subchondral oedema can be assessed by MRI
scan in three planes and its evolution by sequential MRI scans.

Vote: Agree: 98%; disagree: 2% (strong consensus).

Grade of evidence: E.

Question: How should a subchondral cyst(s) be defined?

Answer: The definition of a subchondral cyst(s) should include a
lesion deep to the chondral surface and adjacent to the subchondral plate
of the lesion. A subchondral cyst can be further characterised by the
following factors: 1) consistency (e.g. loculated vs. multiloculated); 2)
presence or absence of communication with the joint; 3) depth/size; 4)
presence or absence of a bone wall surrounding the cyst(s) and 5) loca-
tion of the cyst(s).

Vote: Agree: 98%; disagree: 2% (strong consensus).

Grade of evidence: E.

Question: With respect to lesion size, what are the appropriate def-
initions for “area,” “diameter” and “depth”?

Answer: “Area” defines the maximal size of the lesion based on the
maximal width and diameter of the lesion. Maximal width and
diameter can be defined as the medial to lateral and anterior to pos-
terior dimensions, respectively. The “diameter” of a lesion is defined
as the maximal width of the lesion at its surface. The “depth” of a
lesion is defined as the largest distance from the articular surface to
the bottom of the lesion. Measurements should be expressed in milli-
metres (mm).

Vote: Agree: 95%; disagree: 5% (strong consensus).

Grade of evidence: E.

Question: How can subchondral oedema and/or cystic change be
classified and is it meaningful for therapeutic or prognostic purposes?
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Answer: The following factors are important in classifying oedema:
1) size; 2) depth; 3) location; 4) total volume and 5) presence or absence
of communication with the joint. Although the therapeutic/prognostic
value of subchondral oedema is unknown, there is therapeutic/prog-
nostic value in subchondral cystic change.

Vote: Agree: 95%; disagree: 5% (strong consensus).

Grade of evidence: E.

s,

Question: Which time parameters define “acute,” “subacute” and
“chronic” for cartilage injuries of the ankle?

Answer: “Acute” can be defined as <1 month, “subacute” as >1
month and <6 months and chronic as >6 months from the onset of
symptoms.

Vote: Agree: 86%; disagree: 14% (Strong Consensus).

Grade of Evidence: E.

Discussion

A total of 11 statements on “terminology” reached consensus during
the 2019 International Consensus Meeting on Cartilage Repair of the
Ankle. Of the 11 consensus statements, four achieved unanimous sup-
port, and seven reach reached strong consensus (greater than 75%
agreement). All statements reached at least 86% agreement. The
consensus group also sought to devise a comprehensive classification
system for OLT, but this was ultimately deemed not possible in the
timespan of our process; this specific topic will be advanced to a special
working group in future iterations of the meeting to study this important
topic.

Descriptions of cartilaginous or osteochondral injuries in the ankle
can be traced back centuries, with one of the earliest known descriptions
by Monro in 1737 [1]. Since then, numerous terms have been used to
describe these injuries, including but not limited to osteochondral defect,
osteochondritis dissecans, joint mice, transchondral fractures, osteo-
chondral lesions and so on [4]. Moreover, several acronyms have been
used, including OCL, OLT and OCD, with the latter being often used
interchangeably to describe both osteochondral defects and osteochon-
dritis dissecans lesions in multiple joints [4]. It is for these reasons that
the purpose of this particular working group within the consensus
initiative was to set forth guidelines for the most appropriate terminology
for use in the ankle.

The consensus among the group was that the terminology for ankle
lesions be based on the specific clinic pathology, namely, whether the
lesion involves the bone, cartilage or both. In this regard, subchondral
bone lesion (SBL), chondral and osteochondral lesion were the preferred
clinical terms, respectively. True osseous or isolated chondral lesions are
rare and typically require a combination of imaging and/or arthroscopy
to make a definitive diagnosis. In cases where an osteochondral lesion
occurs on the talar side of the joint, osteochondral lesion of the talus or
OLT is the preferred terminology.

Lesion size is recognised as an important prognostic indicator for
surgery in the talus, particularly in the setting of bone marrow stimula-
tion. Despite this, studies to date have reported lesion size using a variety
of methods, including diameter, area, volume, depth or a combination of
thereof [18]. Even so, it has been previously described by Hannon et al.
[19] that some description of lesion size was only reported in 46% of
studies through June 2011. An improved consensus on the definition of
lesion size measurements is therefore beneficial, and the group defined
area, diameter and depth for use in future clinical practice and studies. In
fact, we therefore suggest that all of these parameters in combination
with an associated morphological representation of the lesion be re-
ported by authors wherever possible so that, moving forward, the pooling
of data and meta-analysis may be possible.

Subchondral oedema and subchondral cystic change are distinct
clinical entities and may be important prognostic factors in those with an
OLT. Depending on the clinical scenario, the presence of subchondral
oedema is unclear as to the meaning but may be present postoperatively
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for up to two years [16]. Although no consensus was attained with
respect to the prognostic or therapeutic effect(s) of subchondral edema,
Shimozono et al. [20] found that patients with the presence of sub-
chondral bone marrow oedema at midterm follow-up after bone marrow
stimulation for OLT had worse clinical outcomes than those without. In
addition, the degree of subchondral bone marrow oedema at midterm
follow-up was correlated with worse clinical outcomes. However, at
short-term follow-up, there were no significant differences in clinical
outcomes based on both the presence and degree of bone marrow
oedema, and no correlation was found between clinical outcomes and the
degree of bone marrow oedema.

Similarly, subchondral cysts are commonly reported in up to half of
OLT cases managed surgically on follow-up imaging. Shimozono et al.
[21] reported that the presence of subchondral cysts after autolougous
osteochondral transplantation for OLT tends to occur at the graft-host
interface, often indicating potential graft failure. The consensus group
did agree that there may be prognostic or therapeutic value in under-
standing the degree of cystic change and that these factors should be
classified during evaluation. Savage-Elliott et al. [22] found that although
65% of patients who underwent autologous osteochondral transplantation
had evidence of cystic change on MRI at a mean of 15 months after sur-
gery, an impact on clinical outcomes was not detected at short-term fol-
low-up. Further work by the consensus group and leaders in the field will
be required to assess if and/or how oedema and cystic change may affect
outcomes in the long-term in these patient populations.

This consensus effort is not without limitations. By definition,
consensus statements are considered level V data and represent a blend of
expert opinion and the best available evidence [23]. Nonetheless, the
lack of high-quality clinical evidence to date in this field encouraged us to
seek alternative methods for developing best practice guidelines in
conjunction with leaders in the field. Further high-level studies should be
required to substantiate the statements that have been developed as part
of this initiative. The consensus will be updated in the event that further
evidence for or against a current statement becomes available.

This international consensus derived from leaders in the field will
assist clinicians with the appropriate terminology for osteochondral le-
sions of the ankle.

Competing interests
None declared.
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