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Purpose: The purpose of this study was to perform an evidence-based, expert consensus survey using the Delphi panel
methodology to develop recommendations for the treatment of degenerative meniscus tears. Methods: Twenty panel
members were asked to respond to 10 open-ended questions in rounds 1 and 2. The results of the !rst 2 rounds served to
develop a Likert-style questionnaire for round 3. In round 4, the panel members outside consensus were contacted and
asked to either change their score in view of the group’s response or argue their case. The level of agreement for round 4
was de!ned as 80%. Results: There was 100% agreement on the following items: insidious onset, physiological part of
aging, tears often multiplanar, not all tears cause symptoms, outcomes depend on degree of osteoarthritis, obesity is a
predictor of poor outcome, and younger patients (<50 years) have better outcomes. There was between 90% and 100%
agreement on the following items: tears are nontraumatic, radiographs should be weightbearing, initial treatment should
be conservative, platelet-rich plasma is not a good option, repairable and peripheral tears should be repaired, micro-
fracture is not a good option for chondral defects, the majority of patients obtain signi!cant improvement and decrease in
pain with surgery but results are variable, short-term symptoms have better outcomes, and malalignment and root tears
have poor outcomes. Conclusions: This consensus statement agreed that degenerative meniscus tears are a normal part
of aging. Not all tears cause symptoms and, when symptomatic, they should initially be treated nonoperatively. Repairable
tears should be repaired. The outcome of arthroscopic partial meniscectomy depends on the degree of osteoarthritis, the
character of the meniscus lesion, the degree of loss of joint space, the amount of malalignment, and obesity. The majority
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of patients had signi!cant improvement, but younger patients and patients with short-term symptoms have better out-
comes. Level of Evidence: Level V e expert opinion.

See commentary on page 513

Introduction

The treatment of degenerative meniscal lesions is
controversial, and recent publications have advo-

cated conservative treatment.1-7 Earlier randomized
levels I to III studies have reported that arthroscopic
treatment has no advantage over nonoperative treat-
ment.3-5,8-10 Nonoperative management has therefore
been suggested to be the initial treatment of choice.11,12

The 2016 European Society of Sports Traumatology,
Knee Surgery, and Arthroscopy (ESSKA) meniscus
consensus suggested that patients undergo at least
3 months of conservative treatment as a threshold for
failure of treatment.11,12 If patients present with a his-
tory of considerable mechanical symptoms such as
locking and catching, early surgery can be considered.1

The current concept that operative treatment should not
be the!rst choice is supported by recentmeta-analysis and
systematic reviews.6,13 Thorlund et al6 could not demon-
strate any clinical or functional bene!t of arthroscopic
surgery at 12 and 24 months after surgery and concluded
that knee arthroscopy is associated with harm and not
recommended for middle-aged or older patients with or
without signs of osteoarthritis. Brignardello-Petersen
et al13 concluded that patients who undergo knee
arthroscopy for degenerative disease do not have impor-
tant bene!ts in pain and function. The potential bene!t of
arthroscopic surgery for degenerative knee disease re-
mains highly controversial.14-17 Opponents of arthro-
scopic surgery in degenerative knee conditions argue that
surgeons may have con!rmation bias or myside bias (the
tendency to evaluate evidence in a manner biased toward
one’s own opinion), ignoring robust and high-quality ev-
idence,15,18 but also admit that the available evidence is of
low quality and therefore unconvincing.15 In contrast,
proponents argue that the current evidence is inherently
"awed, based on poorly designed studies, questionable
eligibility criteria, and dubious indications for surgical
intervention.16,17 Certainly the conclusions of those ana-
lyses demonstrating little, if any, evidence supporting knee
arthroscopy have been criticized for the inclusion of poorly
designed andnonrelevant studies.16Recent critical reviews
of the literature have determined that valid conclusions
cannot be drawn with regard to surgical versus nonoper-
ative treatment of degenerativemeniscal tears.19,20 Finally,
there may also be editorial bias against arthroscopic
surgery, with some editors accepting studies limited by
potential selection bias, design "aws, and b error.21-23

Because of the biases, poor study quality, and weak-
nesses of the current literature, current treatment

algorithms lack clarity.11,12,24 Given the potential limita-
tions and dif!culties with randomized clinical trials in
reaching valid conclusions, an evidence-based, expert
consensus structured research survey may be able to
provide more direct answers to complex clinical
questions.25

The purpose of this study was to perform an
evidence-based, expert consensus survey using the
Delphi panel methodology to develop recommenda-
tions for the treatment of degenerative meniscus tears.
We hypothesized that despite high-level evidence,
there would be agreement on how to approach
degenerative meniscus tears in clinical practice.

Methods
The Delphi panel technique used a 4-round approach

with international experts in the !eld of knee surgery.
The Delphi method is an accepted scienti!c technique
and must include 3 distinct features: anonymity,
controlled feedback, and statistical group response.26-29

The principle of Delphi includes de!nition of the
problem, panel selection, question development, open
questions for round 1, feedback between rounds, and
further rounds until either consensus or an impasse is
reached.26,29-31

For this project, a degenerative meniscus lesion was
de!ned as a lesion in patients older than 35 years with
or without a history of trauma. The project commenced
in July 2017 and was concluded in May 2018. The level
of agreement for consensus was de!ned based on pre-
vious recommendations as 80% to reduce selection bias
and achieve valid results.32,33

Table 1. Round 1 Open-Ended Questions

Q 1 What is a degenerative meniscus lesion? What characteristics
distinguish these from an acute injury in an older patient?

Q 2 How should we best diagnose these lesions, both clinically
and radiographically?

Q 3 Do these lesions cause symptoms?
Q 4 What is the role of conservative treatment in their

management?
Q 5 What are the current indications for surgery, if any?
Q 6 Please comment on your surgical technique.
Q 7 How do you address chondral defects?
Q 8 What are the anticipated functional and patient perceived

outcomes after surgery?
Q 9 The current evidence suggests nonoperative treatment is

preferred. How would you argue for or against operative
treatment, based on the published evidence?

Q 10 Please comment on the cost-effectiveness of knee arthroscopy
for the possible treatment of these lesions.
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Question Development
The steering group consisted of 4 experienced re-

searchers (E.H., K.T., V.G., M.C.). An extensive litera-
ture review was performed on MEDLINE, Embase,
Scopus, and Google Scholar with the following terms:
“meniscus tear” AND “degenerative” AND/OR “knee
arthroscopy”; “partial meniscectomy” AND “physical
therapy” AND/OR “physiotherapy.” Articles were
manually cross-referenced to ensure that all potential
studies were included. No speci!c restrictions were
used for age in order to capture all published literature,
and full-text review was performed for all eligible ar-
ticles. Based on the review of the published literature,
the !rst round of open questions were developed
(Table 1).

Panel Selection
Delphi recommends a mix of practitioners and aca-

demics with an initial panel list of 15 to 35 experts.29,30

To select suitable experts, the abstracts of the 2015 and
2017 ISAKOS, the 2014 and 2016 abstract books of the
ESSKA, and the 2015 and 2016 abstracts of the Journal
of Arthroscopy, American Journal of Sports Medicine, and
Knee Surgery Sports Traumatology Arthroscopy were
searched for authors who had either published on this
topic or were members of the Knee Committee of the 2
organizations. An initial list of 23 experts was compiled.
Of those experts, 22 responded and agreed to partici-
pate in the project.

Rounds 1 and 2
In round 1, the 10 open questions were sent via email

to the panel members. The instructions were to strive to
answer the questions as detailed and speci!c as
reasonably possible using the recently published liter-
ature to argue their case. The results of round 1 were
then summarized. The steering committee highlighted
controversies and agreements from the !rst round re-
sponses, and open and semi-open ended questions
were developed to explore the items further (Table 2).
The summarized results from round 1 and the questions
for round 2 were then again sent via email to the panel.

Rounds 3 and 4
Similar to round 1, the results of round 2 were

summarized. The controversies and agreements were
analyzed, and based on the results, a Likert-style
questionnaire was developed for round 3 (Table 3).
The questions were grouped under subheadings to
simplify the Likert-style approach. In round 4, panel
members who were outside consensus or outside a
level of agreement of 80% were contacted and asked to
reassess their responses and re-rank their agreement to
each item. This allowed them the opportunity to
change their score in view of the group’s response or to
argue their case why there was no change in ranking.

The level of agreement was selected based on previous
suggestion that a minimum level of agreement of 70%
is suf!cient.34 However, for the purpose of this project,
it was assumed that a level of agreement of < 80%
demonstrated a lack of agreement and required further
rounds to either achieve a higher degree of agreement
or not reach consensus.29

Statistical Analysis
The results of rounds 3 and 4 were described as

calculated percentiles. Consensus was de!ned if a
minimal level of agreement of 80% was achieved. If
there was consensus against a speci!c item, the results
were reported as consensus to disagree.

Results
All 22 selected panel members completed the !rst-

round questionnaire. Of the 22 members, 20 (91%)
completed the second, third, and fourth rounds.

Table 2. Round 2 Questions

Q 2.1 How do you differentiate between acute on chronic OA
and meniscal tears on clinical examination?

Q 2.2 How do you rate the reliability of joint line tenderness?
Q 2.3 What is your view on radiographs? Should they be part of

the work-up in all cases?
Q 2.4 How reliable is clinical examination?
Q 2.5 Do you think that a joint effusion is present?
Q 2.6 What is your view on MR imaging? Should they be part of

the work-up in all cases?
Q 3.1 Are there only speci!c tear patterns that cause symptoms?
Q 4.1 Do you believe there is a role for injection therapy as part

of the conservative regimen? Please comment brie"y on
the value of steroids, hyaluronic acid, platelet-rich
plasma, and adipose-derived stem cells

Q 5.1 Do you believe that patients with mechanical symptoms
should be offered early surgery rather than
rehabilitation?

Q 6.1 Do you believe that there are speci!c tear patterns that
should be repaired?

Q 7.1 Is there a role for microfracture, OATS, MACI/ACI at all?
Q 7.2 Is there a scenario where you would avoid any

intervention and ignore the lesion completely?
Q 7.3 Is there a role for chondroplasty in cases with unstable and

stable chondral "aps?
Q 8.1 Do you believe that the outcome depends on the level of

OA?
Q 8.2 Do you believe that either the size, location or tear pattern

of the meniscus lesion in"uences outcome?
Q 8.3 In your opinion are there any variables that will result in

better outcomes?
Q 8.4 Patient selection: who should have surgery and who not?
Q 9.1 Would you say that most of the current studies suggesting

conservative treatment suffer from bias and should be
viewed with caution?

Q 10.1 Would you say that with clear surgical indications early
surgery is more cost-effective than nonoperative
treatment?

ACI, autologous chondrocyte implantation; MACI, matrix-induced
autologous ahondrocyte implantation; OATS, osteochondral autolo-
gous transplant system.
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Table 3. Round 3 Likert-Style Questions

De!nition of Degenerative Meniscus Lesions Strongly Agree Agree Disagree Strongly Disagree
Physiological and normal part of aging
Insidious onset
Mainly horizontal tears
Often multiplanar tears
Mainly in zones 2 and 3
Location middle and posterior thirds
Nontraumatic

Diagnosis of Degenerative Meniscus Lesions Very Frequently Frequently Occasionally Rarely Very Rarely

History: gradual onset of activity-related pain
History: pain with prolonged sitting
History: pain with squatting and kneeling
Joint line tenderness present
Joint line tenderness must be localized
Joint effusion present
Lack of "exion present
Lack of extension present
McMurray sign is positive
Payr sign is positive
Localized pain, mechanical symptoms,

short duration, normal radiographs: meniscus tear
In the presence of OA (Kellgren 3 ! 4) clinical

examination in particular localized tenderness not reliable
In the presence of OA (Kellgren 1 ! 2) clinical

examination in particular localized tenderness reliable

Imaging of Degenerative Meniscus Lesions Strongly Agree Agree Disagree Strongly Disagree

Radiographs needed
Should include at least a weightbearing coronal view
Rosenberg views very helpful
Long leg standing views should be ordered
MRI is needed
MRI only needed if clinical examination positive

and signs of radiographic OA
MRI only needed if clinical examination positive

and no signs of radiographic OA

Symptoms Strongly Agree Agree Disagree Strongly Disagree

All tears cause symptoms
Only if mechanical symptoms (locking, reduced ROM)
Present with displaced "ap tears
Present with bucket handle tears
They are asymptomatic until a major tear occurs

or there is extrusion

Treatment Strongly Agree Agree Disagree Strongly Disagree

Initial treatment should always be conservative
Surgery is not indicated for at least 6 weeks whether

there are mechanical symptoms or not
If there are true mechanical symptoms (locking),

surgery is the !rst line of treatment
If there are mechanical symptoms (catching), surgery

is the !rst line of treatment
If there are mechanical symptoms (clicking, grinding),

surgery is the !rst line of treatment
A steroid injection is a good option
Steroids are only helpful in the presence of

osteoarthritis
Viscosupplementation is effective with meniscus

lesions

(continued)
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Fourteen members were based in North America, 2
were in Australia, and 1 member each was from Ger-
many, South Africa, Spain, and Japan. All panel

members were fellowship trained in orthopaedic sports
medicine and either worked in academic teaching
hospitals or were university hospital based.

Table 3. Continued

Treatment Strongly Agree Agree Disagree Strongly Disagree
Viscosupplementation is only effective with

osteoarthritis
PRP a good option with meniscus lesions
PRP is only a good option with osteoarthritis
Persistent pain, effusion, failed conservative treatment

(<3 months) should have surgery

Surgery Strongly Agree Agree Disagree Strongly Disagree

A degenerative lesion will not bene!t from repair
Repairable meniscal tears should be repaired
Repairable meniscal tears should only be repaired in patients with a high activity level
Posterior root tears should always be repaired
Peripheral longitudinal tears should be repaired
Horizontal tears deserve to be repaired

Chondral Defects Strongly Agree Agree Disagree Strongly Disagree

Should be ignored
Microfracture is a good option
Limited chondroplasty is effective
Debridement of loose fragments is justi!ed
Light arthroscopic debridement is bene!cial
No debridement is ever indicated for grade 3 and above

Outcomes with Surgery Strongly Agree Agree Disagree Strongly Disagree

Majority of patients obtain a signi!cant improvement
Favorable short-term bene!t only (<2 years)
Depends on degree of OA
If loss of joint space is present, the outcome is variable and often poor
Improvement in pain
Improvement in function with surgery variable
Patient selection key (short-term and mechanical symptoms favorable)
Depends on meniscus lesion
Depends on size of resection
With retention of >50% of meniscus tissue outcome is generally good
Flap tears do well
Meniscal root tears have poor outcomes(if not repaired)
Obesity results in poorer outcomes
Substantial malalignment (>10") results in poorer outcomes
Short-term symptoms have better outcomes
Younger patients (<50 years) typically have better outcomes

Current Evidence Strongly Agree Agree Neither Agree Nor Disagree Disagree Strongly Disagree

Would you say that most of the current studies
suggesting conservative treatment is the preferred
option suffer from bias and should be viewed with caution?

Cost-effectiveness Strongly Agree Agree Disagree Strongly Disagree

Not cost-effective if diffuse OA
Cost-effective as patients can return to work and physical activity earlier
Needs to be compared to costs of PT, injections, and other conservative measures
Currently there are insuf!cient data to allow a meaningful conclusion
Cost-effective when considering time off work
Not cost-effective when considering cost to society
More cost-effective than physical therapy and continued failed nonoperative

measures for >3 months

MRI, magnetic resonance imaging; OA, osteoarthritis; PRP, platelet-rich plasma; ROM, range of motion.
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Table 4. Results for Likert-style Questions

De!nition of Degenerative Meniscus Lesions Strongly Agree Agree Disagree Strongly Disagree Agreement
Physiological and normal part of aging 10 10 100%
Insidious onset 6 14 100%
Mainly horizontal tears 5 9 6 70%
Often multiplanar tears 6 14 100%
Mainly in zones 2 and 3 5 13 2 90%
Location middle and posterior thirds 12 8 100%
Nontraumatic 7 12 1 95%

Diagnosis of Degenerative Meniscus
Lesions Very Frequently Frequently Occasionally Rarely Very Rarely Agreement

History: gradual onset of activity-related
pain

9 7 4 80%

History: pain with prolonged sitting 2 6 9 2 1 40%
History: pain with squatting and kneeling 5 10 4 1 75%
Joint line tenderness present 9 8 3 85%
Joint line tenderness must be localized 3 10 5 2 65%
Joint effusion present 1 4 13 2 25%
Lack of "exion present 9 10 1 45%
Lack of extension present 4 14 2 80%
McMurray sign is positive 2 5 10 3 35%
Payr sign is positive 5 13 2 35%
Localized pain, mechanical symptoms,

short duration, normal radiographs:
meniscus tear

5 11 4 80%

In the presence of OA (Kellgren 3 ! 4)
clinical examination in particular
localized tenderness not reliable

9 6 5 75%

In the presence of OA (Kellgren 1 ! 2)
clinical examination in particular
localized tenderness reliable

6 11 3 85%

Imaging of Degenerative Meniscus
Lesions Strongly Agree Agree Disagree Strongly Disagree Agreement

Radiographs needed 12 8 100%
Should include at least a

weightbearing coronal view
15 4 1 95%

Rosenberg views very helpful 17 2 1 95%
Long leg standing views should be

ordered
7 4 7 2 65%

MRI is needed 5 7 8 60%
MRI only needed if clinical

examination positive and signs of
radiographic OA

5 9 6 25%

MRI only needed if clinical
examination positive and no signs
of radiographic OA

3 5 7 5 40%

Symptoms Strongly Agree Agree Disagree Strongly Disagree Agreement

All tears cause symptoms 7 13 100%
Only if mechanical symptoms

(locking, reduced ROM)
1 11 8 1 60%

Present with displaced "ap tears 5 12 2 1 85%
Present with bucket-handle tears 8 11 1 95%
They are asymptomatic until a major

tear occurs or there is extrusion
3 5 7 5 40%

Treatment Strongly Agree Agree Disagree Strongly Disagree Agreement

Initial treatment should always be
conservative

10 8 2 90%

Surgery is not indicated for at least
6 weeks whether there are
mechanical symptoms or not

5 8 7 65%

(continued)
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The responses for the !rst round indicated that a
degenerative lesion is part of physiological aging and
the main diagnostic tool is clinical examination. A
weightbearing radiograph should be part of any
workup. The majority agreed that all lesions should be
treated nonoperatively unless there are clear me-
chanical symptoms. The mainstay of operative treat-
ment should consist of arthroscopic partial
meniscectomy (APM); chondral lesions should be
debrided. There was no agreement on whether tears
cause symptoms and what the expected outcomes

would be. There was also no agreement with regard to
the strength of the current evidence and cost-
effectiveness.
The responses for the additional questions for the

second round showed mixed responses. For example,
the reliability of joint line tenderness was assessed as
reliable by a few members, whereas others believed
that they were nonspeci!c. All panel members agreed
that radiographs should be used as part of the workup.
The role of injection therapy was not supported. Clear
mechanical symptoms with locking were an indication

Table 4. Continued

Treatment Strongly Agree Agree Disagree Strongly Disagree Agreement
If there are true mechanical

symptoms (locking), surgery is the
!rst line of treatment

3 10 7 65%

If there are mechanical symptoms
(catching), surgery is the !rst line
of treatment

2 5 13 35%

If there are mechanical symptoms
(clicking, grinding), surgery is the
!rst line of treatment

2 15 3 90%

A steroid injection is a good option 3 10 3 4 65%
Steroids are only helpful in the

presence of osteoarthritis
2 1 12 5 85%

Viscosupplementation is effective
with meniscus lesions

1 3 12 4 80%

Viscosupplementation is only
effective with OA

2 10 7 1 60%

PRP a good option with meniscus
lesions

1 14 5 95%

PRP is only a good option with
osteoarthritis

2 10 5 3 60%

Persistent pain, effusion, failed
conservative treatment
(<3 months) should have surgery

6 14 100%

Surgery Strongly Agree Agree Disagree Strongly Disagree Agreement

A degenerative lesion will not bene!t
from repair

10 5 5 75%

Repairable meniscal tears should be
repaired

3 15 1 1 90%

Repairable meniscal tears should only
be repaired in patients with a high
activity level

15 5 100%

Posterior root tears should always be
repaired

1 9 9 1 50%

Peripheral longitudinal tears should
be repaired

1 17 1 1 90%

Horizontal tears deserve to be
repaired

5 3 11 1 40%

Chondral Defects Strongly Agree Agree Disagree Strongly Disagree Agreement

Should be ignored 3 9 8 60%
Microfracture is a good option 1 15 4 95%
Limited chondroplasty is effective 13 4 3 65%
Debridement of loose fragments is justi!ed 3 14 2 1 85%
Light arthroscopic debridement is bene!cial 10 6 4 50%
No debridement is ever indicated for grade 3 and above 5 3 11 1 40%

MRI, magnetic resonance imaging; OA, osteoarthritis; PRP, platelet-rich plasma; ROM, range of motion.
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for surgery for 50% of the members, whereas others
questioned the need for surgery. Similarly, 50% of the
members favored repair if feasible.
In round 3, consensus of > 80% was reached for the

following items: tears are a physiological andnormal part
of aging, insidious onset, mainly horizontal tears but
often multiplanar, location mainly middle and posterior
thirds, and nontraumatic. Joint line tenderness is pre-
sent; the McMurray sign is positive. Radiographs are
required and should include weightbearing view; the
Rosenberg view is helpful. Not all tears are symptomatic,
but there are symptoms with displaced and bucket-
handle tears. Platelet-rich plasma (PRP) is not a good
option. Patients with persistent pain, joint effusion, and
failed conservative treatment should have surgery. Pe-
ripheral meniscus tears should be repaired. Outcome
depends on the degree of osteoarthritis and themeniscus
lesion. Functional outcome is variable, but there is
improvement in pain. Patient selection is key; short-term
and mechanical symptoms are favorable. For the other
items consensuswas not reached and the authors outside
consensus were asked to re-rank or explain their re-
sponses (Table 3).
For round 4, 100% consensus was reached for the

following items: physiological and normal part of aging;
insidious onset; often multiplanar tears; location middle
and posterior thirds; radiographs are needed; persis-
tence of pain, effusion, and failed conservative treat-
ment for >3 months indicates need for surgery;
outcomes depend on the degree of osteoarthritis; with
loss of joint space, outcome is variable and often poor;
patient selection is key; "ap tears do well with surgery;
obese patients have poor outcomes; and patients
younger than 50 years have better outcomes. There was
100% disagreement that all tears cause symptoms and
that repairable meniscal tears should only be repaired
in young patients with high activity (Table 4).
There was no agreement with regard to the current

evidence. Forty percent strongly agreed, 30% agreed,
10% neither agreed nor disagreed, 15% disagreed, and
5% strongly disagreed that current studies suggesting
conservative treatment is the preferred option are
biased. However, 70% agreed that there may be bias,
and when applying the criteria of Sumsion,34 consensus
was reached. General consensus was reached that sur-
gical treatment is not cost-effective in the presence of
diffuse osteoarthritis but needs to be compared with
conservative treatment. However, 90% agreed that
surgical treatment is more cost-effective than physical
therapy (PT) and conservative treatment if it exceeds
3 months.

Discussion
The results of this Delphi panel consensus indicated a

that degenerative meniscus lesion is a normal part of
aging, is of insidious onset, is nontraumatic, and mainly

occurs in the middle and posterior thirds of the
meniscus. Only 70% of the panel believed that the tear
has a horizontal pattern but rather is multiplanar. These
!ndings are in agreement with the 2016 ESSKA
consensus with the exception of tear pattern.11,12 The
ESSKA panel believed that horizontal cleavage tears are
most common.11 The ESSKA authors possibly were of
the opinion that horizontal cleavage tears were similar
to the typical horizontal cleavage patterns observed in
younger athletes caused by micro-traumatic overuse
lesions and histological mucoid degenerative tissue.12

Metcalf et al35 showed that degenerative tears gener-
ally have a complex tear pattern and are predominantly
found in the posterior horn and midbody. Clearly there
is no consensus about tear patterns, and further
research is needed to establish the most common tear
con!guration in degenerative meniscus tears.
The panel agreed that weightbearing radiographs are

required and serve to evaluate the degree of degenera-
tive osteoarthritic changes. Therewasnoagreementwith
regard to the need for magnetic resonance imaging
(MRI) with positive clinical examination regardless of
whether signs of radiographic osteoarthritis were pre-
sent. This is surprising given that therewas also no strong
agreement on how clinical examination would help in
diagnosing a meniscus lesion. A history of gradual onset
of activity-related pain, joint line tenderness, lack of full
extension, and localized joint tenderness in the absence
of radiographic osteoarthritis reached just the 80%
agreement threshold. Abram et al,36 representing the
British Association for Surgery of the Knee, proposed
that a lockedknee, locking, catching, and tender palpable
meniscal tissue are strongly suggestive of a treatable
meniscus lesion. The ESSKA group agreed that radio-
graphs are a useful !rst-line tool, andMRImay be useful
in selected patientswith refractory symptoms orwarning
"ags.12 The British Association for Surgery of the Knee
recommends MRI if treatable meniscal pathology is
suspected.36

There is limited evidence that degenerative meniscus
tears cause symptoms, but unstable "ap tears or dis-
placed torn meniscus tissue most likely cause knee pain.
The panel disagreed that all tears cause symptoms but
agreed that displaced "ap tears and bucket-handle tears
cause symptoms. There is agreement that the initial
treatment should always be conservative. However,
35% of the panel believed that surgery is indicated if
there are true mechanical symptoms. Persistent pain,
effusion, and failed conservative treatment after
3 months were an indication for surgery, and the entire
panel agreed on this approach. This path is in agree-
ment with the ESSKA consensus.12 There was strong
agreement that PRP or viscosupplementation is not
helpful in the presence of degenerative meniscus le-
sions but could potentially assist with concomitant
osteoarthritis. Filardo et al37 and, earlier, Thein et al38
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reported no bene!t using hyaluronic acid after partial
meniscectomy. Although these authors have used vis-
cosupplementation after surgery, they support the
panel opinion that it is not helpful in the setting of
meniscal lesions. PRP was used by Blanke et al39 to treat
grade 2 intrasubstance meniscal lesions, and the au-
thors showed that symptoms signi!cantly improved in
60% of patients. This is supported by Ishida et al,40 who
investigated PRP for meniscal tissue regeneration in an
animal trial. Meniscal tissue defects treated with PRP
showed signi!cantly greater scores for the number of
!brochondrocytes and production of extracellular ma-
trix. The authors concluded that PRP increases healing
properties of avascular meniscus.40 At this stage, the
use of PRP with meniscus lesions is not supported by
evidence.
There was considerable controversy regarding

whether meniscal lesions should be repaired. The Likert
questions were designed to detect these animosities.
Although 75% of the panel was of the opinion that
degenerative lesions would not bene!t from surgical
repairs, there was agreement that repairable lesions and
peripheral longitudinal tears should be repaired. It
seems that the current literature does not consider
meniscal repair a good option for degenerative
meniscus tears.11,12,41-43 Several authors have previ-
ously demonstrated that meniscal repair is superior to
partial meniscectomy with regard to functional out-
comes, return to sports, and cartilage protection.44-46

Therefore, it could be argued that repair should be
considered if feasible.
The treatment of concomitant chondral defects is not

clear. Kreuz et al47 investigated outcomes in patients >
40 years old and showed that the results of micro-
fracturing are age dependent. Chondral pathology and
medial meniscus lesions are often associated and require
a sensible treatment approach.48,49 The panel agreed that
microfracturing is not a good option, and consensus was
reached for debridement of loose fragments; 60%
believed chondral defects should be ignored and only
65% believed that limited chondroplasty is effective.
Clearly, the lack of evidence does not allow a clinically
meaningful treatment approach, and future studies
should assess the value of treating chondral defects in the
presence of degenerative meniscal tears.
The panel agreed that the outcomes after surgery

depend on the degree of osteoarthritis, the character of
the meniscus lesion, the degree of loss of joint space,
the amount of malalignment, and obesity. Although
there was agreement that the majority of patients
obtain signi!cant improvement, patient selection is key.
Younger patients and patients with short-term symp-
toms generally have better outcomes. This is consistent
with the !ndings of Sofu et al,50 who showed that a
body mass index of > 26 and chondral lesions of grade
3 and higher are major predictors of outcome.

Given the current controversy whether degenerative
meniscus tears bene!t from surgery, the panel was also
asked whether they believed that the current evidence
suggests superiority of either conservative treatment or
arthroscopic partial meniscectomy. Fourteen panel
members (70%) agreed that the current evidence
should be viewed with caution. A recent systematic
review strongly suggests that high risk of bias, weak to
moderate study quality, small sample sizes, and diverse
study characteristics do not allow any meaningful
conclusions.20

Finally, the agreement on cost-effectiveness of
nonoperative and surgical interventions was investi-
gated. The panel agreed that surgical treatment is not
cost-effective in the presence of diffuse osteoarthritis.
However, surgical treatment must be compared with
the costs of nonoperative interventions and is most
likely more cost effective than PT and continued failed
nonoperative treatment for > 3 months. A recent study
by Rongen et al51 could not demonstrate APM to be
cost-effective and showed that the quality-adjusted life-
years (QALYs) were 8.09 compared with 8.05 for no
surgery. Interestingly, Katz and Losina52 critically
reviewed the study and presented their !ndings in an
editorial; although they agreed with the central !nding
that APM in all patients with symptomatic meniscal
tears is unlikely to offer any bene!t, the study
compared apples and oranges. A cost-effectiveness
analysis compared APM after an unsuccessful course
on PT with PT alone.52 The authors demonstrated a
cost-effectiveness ratio of $13,450 (2016 USD) per
QALY. With immediate surgery, APM regardless of
prior PT outcome was compared with PT alone in this
study; it had an incremental cost-effectiveness ratio of
$107,400 (2016 USD) per QALY.52,53

It might be argued that the results of this study do not
provide any new information, as prior studies, expert
opinion, and consensus statements have already
covered this topic extensively. However, this argument
is dif!cult to fully support. Hohmann et al20 completed
a systematic review and strongly suggested that current
published studies exhibited a high risk of bias, were of
weak to moderate quality in the available studies, and
had small sample sizes, and the diverse study charac-
teristics do not allow any meaningful conclusions. They
warned that the validity of the results and conclusions
of prior systematic reviews and meta-analyses must be
viewed with extreme caution.20 Furthermore, the
quality of the available published literature is not robust
enough at this time to support allegations of superiority
for either arthroscopic partial meniscectomy or physical
therapy.20

Evidence-based medicine, in particular randomized
controlled trials, have inherent weaknesses.25 They are
often limited to the study population and are not
generalizable to normal clinical practice, have the
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potential for outcome measures not correlating with
actual outcomes of interest, have the risk of inadequate
sample size, and are resource intensive with regard to
costs and time.25,54,55 The Delphi panel methodology
provides a structured process to collate collective
knowledge through a series of open-ended question-
naires with controlled feedback to reach consensus.
One of the main advantages of the Delphi method is
that a valid consensus can be con!dently achieved even
if evidence is lacking or uncertainty exists in a given
!eld.56-58 The Delphi panel methodology synthesizes
expert opinion in a high-quality and scienti!c manner
and is an important and necessary approach to deter-
mine the answer to certain clinical questions.25 The
current study, therefore, provides further strong evi-
dence and clearly helps to answer an important and
controversial clinical question.

Limitations
This study has limitations. Delphi has been criticized to

represent only the lowest common denominator.25,29

However, execution rather than the methodology of
Delphi may be at fault: insuf!cient response rates for all
rounds, the lack of feedback between rounds, and
reporting of the method used to achieve consensus are
common.25,29 Furthermore, consensus is agreement at a
speci!c point in time andmay changewith newevidence
or experience. Surgeons may also be strongly opinion-
ated: “I always did so,” “It works in my hands,” etc. The
term “mechanical symptoms” is not clearly de!ned, and
panel members may have their own interpretation as to
what this termmeans for them. Despite careful selection
of panel members and following the Delphi methodol-
ogy rigorously, the results of this consensus may not
cover the opinion of the entire orthopaedic community
but has aimed at the best possible synthesis at the time.

Conclusion
This consensus statement was in agreement that

degenerative meniscus tears are a normal part of aging.
Not all tears cause symptoms, and when symptomatic,
they should initially be treated nonoperatively. Repairable
tears should be repaired. The outcome of APMdepends on
the degree of osteoarthritis, the character of the meniscus
lesion, the degree of loss of joint space, the amount of
malalignment, and obesity. The majority of patients
signi!cantly improvement, but younger patients and pa-
tients with short-term symptoms have better outcomes.

References
1. Krych AJ, Carey JL, Marx RG, et al. Does arthroscopic

knee surgery work? Arthroscopy 2014;30:544-545.
2. Howell JR, Handoll HH. Surgical treatment for meniscal

injuries of the knee in adults. Cochrane Database Syst Rev
2000;2:CD001353.

3. Sihvonen R, Englund M, Turkiewicz A, Jarvinnen TLN.
Mechanical symptoms and arthroscopic partial menis-
cectomy in patients with degenerative meniscus tears.
Ann Intern Med 2016;164:449-455.

4. Sihvonen R, Englund M, Turkiewicz A, Jarvinnen TLN.
Mechanical symptoms as an indication for knee arthroscopy
in patients with degenerative meniscus tear: a prospective
cohort study. Osteoarthritis Cartilage 2016;24:1367-1375.

5. Katz JN, Brophy RH, Chaisson CE, et al. Surgery versus
physical therapy for a meniscal tear and osteoarthritis.
N Engl J Med 2013;368:1675-1684.

6. Thorlund JB, Juhl CB, Roos EM, Lohmander LS.
Arthroscopic surgery for degenerative knee: systematic
review and meta-analysis of bene!ts and harms. BMJ
2015;350:h2747.

7. Khan M, Evaniew N, Bedi A, Ayeni OR. Arthroscopic
surgery for degenerative tears of the meniscus: a sys-
tematic review and meta-analysis. CMAJ 2014;186:
1057-1064.

8. Herrlin SV, Wange PO, Lapidus G, Hallander M,
Werner S, Weidenhielm L. Is arthroscopic surgery bene-
!cial in treating non-traumatic degenerative medial
meniscus tears? A !ve year follow-up. Knee Surg Sports
Traumatol Arthrosc 2013;21:358-364.

9. Yim JH, Seon JK, Soong EK, et al. A comparative study of
meniscectomy and nonoperative treatment for degener-
ative horizontal tears of the meniscus. Am J Sports Med
2013;41:1565-1570.

10. Kise NJ, Risberg MA, Stensrud S, Ranstam J,
Engebretsen L, Roos EW. Exercise therapy versus arthro-
scopic partial meniscectomy for degenerativemeniscal tear
in middle-aged patients: randomised controlled trial with
two year follow-up. BMJ 2016;354:i3740.

11. Beau!ls P, Becker R, Kopf S, Matthieu O, Pujol N. The
knee meniscus: management of tears and degenerative
lesions. EFORT Open Rev 2017;2:195-203.

12. Beau!ls P, Becker R, Kopf S, et al. Surgical management
of degenerative meniscus lesions: the 2016 ESSKA
meniscus consensus. Knee Surg Sports Traumatol Arthrosc
2017;25:335-346.

13. Brignardello-Petersen R, Guyatt GH, Buchbinder R, et al.
Knee arthroscopy versus conservative management in
patients with degenerative knee disease: a systematic re-
view. BMJ Open 2017;7:e016114.

14. Järvinen TL, Guyatt GH. Arthroscopic surgery for knee
pain: a highly questionable practice without supporting
evidence of even moderate quality. Br J Sports Med
2016;50:1426-1427.

15. Carr A. Arthroscopic surgery for degenerative knee. BMJ
2015;350:h2983.

16. Bollen SR. Is arthroscopy of the knee completely useless?
Meta-analysisda reviewer’s nightmare. J Bone Joint Surg
Br 2015;97:1591-1592.

17. Bollen S. An open letter to the editor of the BMJ.
Arthroscopy 2018;34:8-11.

18. Lohmander LS, Roos EM. The evidence base for ortho-
paedics and sports medicine: scandalously poor in parts.
Br J Sports Med 2016;50:564-565.

19. Ha AY, Shalvoy RM, Voisinet A, Racine J, Aaron RK.
Controversial role of arthroscopic meniscectomy of the
knee: a review. WJO 2016;7:287-292.

510 E. HOHMANN ET AL.

Downloaded for Anonymous User (n/a) at Royal Australasian College of Surgeons from ClinicalKey.com.au by Elsevier on March 23, 2020.
For personal use only. No other uses without permission. Copyright ©2020. Elsevier Inc. All rights reserved.

http://refhub.elsevier.com/S0749-8063(19)30713-3/sref1
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref1
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref2
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref2
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref2
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref3
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref3
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref3
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref3
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref4
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref4
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref4
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref4
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref5
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref5
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref5
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref6
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref6
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref6
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref6
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref7
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref7
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref7
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref7
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref8
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref8
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref8
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref8
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref8
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref9
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref9
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref9
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref9
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref10
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref10
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref10
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref10
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref10
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref11
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref11
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref11
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref12
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref12
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref12
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref12
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref13
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref13
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref13
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref13
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref14
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref14
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref14
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref14
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref15
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref15
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref16
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref16
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref16
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref16
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref17
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref17
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref18
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref18
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref18
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref19
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref19
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref19
Vasu Pai

Vasu Pai

Vasu Pai

Vasu Pai

Vasu Pai



20. Hohmann E, Glatt V, Tetsworth K, Cote M. Arthroscopic
partial meniscectomy or physical therapy for degenerative
meniscus lesions. How robust is the current evidence? A
critical systematic review and qualitative synthesis.
Arthroscopy 2018;34:2699-2708.

21. Lubowitz JH, D’Agostino RB Jr, Provencher MT, Rossi MJ,
Brand JC. Can we trust knee meniscus studies? One-way
confounds intent-to-treat statistical methods. Arthroscopy
2016;32:2187-2190.

22. Rossi MJ, D’Agostino RB, Provencher MT, Lubowitz JH.
Could the New England Journal of Medicine be biased
against arthroscopic knee surgery? Arthroscopy 2014;30:
536-537.

23. Lubowitz JH, Provencher MT, Rossi MJ. Could the New
England Journal ofMedicine be biased against arthroscopic
knee surgery? Part 2 Arthroscopy 2014;30:654-655.

24. Becker R, Bernard M, Schef"er S, Kopf S. Treatment of
degenerativemeniscal lesions: from eminence to evidence-
based medicine. Orthopade 2017;46:808-821.

25. Hohmann E, Brand JC, Rossi MJ, Lubowitz JH. Expert
opinion is necessary: Delphi panel methodology facilitates a
scienti!c approach to consensus. Arthroscopy 2018;34:
349-351.

26. Hsu CC. The Delphi technique: making sense of
consensus. Practical Assess Res Eval 2007;12:1-8.

27. Dalkey N, Helmer O. An experimental application of the
Delphi method to the use of experts. Manage Sci 1963;9:
458-467.

28. Dalkey NC. The Delphi method: An experimental study of
group opinion. The RM-5888-PR. Santa Monica, California:
Rand Corp, 1969.

29. Hohmann E, Cote MP, Brand JC. Research pearls: expert
consensus-based evidence using the Delphi method.
Arthroscopy 2018;34:3278-3282.

30. Okoli C, Pawlowski SD. The Delphi method as a research
tool: an example, design considerations and applications.
Information Manage 2004;42:15-29.

31. McMillan SS, King M, Tully MP. How to use the nominal
group and Delphi techniques. Int J Clin Pharm 2016;38:
655-662.

32. Green B, Jones M, Hughes D, Williams A. Applying the
Delphi technique in a study of GPs’ information re-
quirements. Health Social Care Comm 1999;7:198-205.

33. Hasson F, Keeney S, McKenna H. Research guidelines for
the Delphi survey. J Adv Nurs 2000;32:1008-1015.

34. Sumsion T. The Delphi technique: an adaptive research
tool. Br J Occup Ther 1998;61:153-156.

35. Metcalf RWBR, Metcalf MS, Mcginty JB. Arthroscopic
meniscectomy. In: Mcginty JB, Jackson RW, Poehling GG,
eds. Operative arthroscopy. 2nd ed. Philadelphia: Lippincott-
Raven, 1996;263-297.

36. Abram SGF, Beard DJ, Price AF. National consensus on
the de!nition, investigation and classi!cation of meniscal
lesions of the knee. Knee 2018;25:834-840.

37. Filardo G, Di Matteo B, Tentoni F, et al. No effects of early
viscosupplementation after arthroscopic partial menis-
cectomy: a randomized controlled trial. Am J Sports Med
2016;44:3119-3125.

38. Thein R, Haviv B, Kidron A, Bronak S. Intra-articular
injection of hyaluronic acid following arthroscopic
partial meniscectomy of the knee. Orthopedics 2010;33:
724.

39. Blanke F, Vavken P, Haenle M, von Wehren L,
Pagenstert G, Majewski M. Percutaneous injection of
platelet rich plasma for treatment of intrasubstance
meniscal lesions. Muscles Ligaments Tendons J 2015;5:
162-166.

40. Ishida K, Kuroda R, Miwa M, et al. The regenerative ef-
fects of platelet-rich plasma on meniscal cells in vitro and
its in vivo application with biodegradable gelatin hydro-
gel. Tissue Eng 2007;13:1103-1105.

41. Howell R, Kumar NS, Patel N, Tom J. Degenerative
meniscus: pathogenesis, diagnosis and treatment options.
World J Orthop 2014;5:597-602.

42. Lynman S, Oh LS, Reinhardt KR, et al. Surgical decision
making for arthroscopic partial meniscectomy in patients
over 40 years. Arthroscopy 2012;28:492-501.

43. Van de Graaf VA,Wolterbeek N,Mutsaerts EL, Scholtes VA,
deGast A, PoolmanRW.Arthroscopic partial meniscectomy
or conservative treatment for nonobstructivemeniscal tears:
a systematic review and meta-analysis of randomized
controlled trials. Arthroscopy 2016;32:1855-1865.

44. Nepple JJ, Dunn WR, Wright RW. Meniscal repair
outcomes at greater than 5 years: a systematic review
and meta-analysis. J Bone Joint Surg Am 2012;94:
2222-2227.

45. Paxton ES, Stock MV, Brophy RH. Meniscal repair versus
partial meniscectomy: a systematic review comparing
reoperation rates and clinical outcomes. Arthroscopy
2011;27:1275-1288.

46. Stein T, Mehling AP, Welsh F, von Eisenhart-Rothe R,
Jäger A. Long-term outcome after arthroscopic meniscal
repair versus arthroscopicpartialmeniscectomy for traumatic
meniscal tears. Am J Sports Med 2010;38:1542-1548.

47. Kreuz P, Erggelet C, Steinwachs MR, et al. Is micro-
farcture of chondral defects in the knee associated with
different results in patients aged 40 years and younger?
Arthroscopy 2006;22:1180-1186.

48. Henry S, Mascarenhas R, Kowalchuk D, Forsythe B,
Irrgang JJ, Harner CD. Medial meniscus tear morphology
and chondral degeneration of the knee: is there a rela-
tionship? Arthroscopy 2012;28:1124-1134.

49. Christoforakis J, Pradhan R, Sanchez-Ballester J, Hunt N,
Strachan RK. Is there an association between articular
cartilage changes and degenerative meniscus tears?
Arthroscopy 2005;21:1366-1369.

50. Sofu H, Oner A, Camurcu Y, Gursu S, Ucpunar H,
Sahin V. Predictors of outcome after arthroscopic partial
meniscectomy for acute trauma-related symptomatic
medial meniscus tears in patients more than 60 years of
age. Arthroscopy 2016;32:1125-1132.

51. Rongen JJ, Govers TM, Buma P, Rovers MM,
Hannink G. Arthroscopic meniscectomy for degenerative
meniscus tears reduces knee pain but is not cost-
effective in a routine health care setting: a multi-
centre longitudinal observational study using data

DELPHI DEGENERATIVE MENISCUS 511

Downloaded for Anonymous User (n/a) at Royal Australasian College of Surgeons from ClinicalKey.com.au by Elsevier on March 23, 2020.
For personal use only. No other uses without permission. Copyright ©2020. Elsevier Inc. All rights reserved.

http://refhub.elsevier.com/S0749-8063(19)30713-3/sref20
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref20
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref20
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref20
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref20
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref21
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref21
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref21
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref21
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref22
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref22
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref22
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref22
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref23
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref23
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref23
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref24
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref24
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref24
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref25
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref25
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref25
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref25
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref26
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref26
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref27
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref27
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref27
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref28
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref28
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref28
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref29
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref29
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref29
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref30
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref30
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref30
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref31
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref31
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref31
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref32
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref32
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref32
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref33
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref33
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref34
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref34
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref35
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref35
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref35
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref35
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref36
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref36
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref36
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref37
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref37
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref37
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref37
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref38
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref38
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref38
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref38
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref39
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref39
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref39
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref39
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref39
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref40
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref40
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref40
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref40
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref41
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref41
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref41
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref42
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref42
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref42
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref43
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref43
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref43
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref43
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref43
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref44
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref44
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref44
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref44
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref45
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref45
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref45
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref45
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref46
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref46
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref46
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref46
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref47
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref47
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref47
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref47
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref48
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref48
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref48
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref48
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref49
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref49
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref49
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref49
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref50
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref50
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref50
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref50
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref50
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref51
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref51
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref51
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref51
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref51


from the osteoarthritis initiative. Osteoarthritis Cartilage
2018;26:184-194.

52. Katz JN, Losina E. The cost-effectiveness of arthroscopic
partial meniscectomy: comparing apples and oranges.
Osteoarthritis Cartilage 2018;26:152-153.

53. Losina E, Dervan EE, Paltiel AD, et al. De!ning the value
of future research to identify the preferred treatment of
meniscal tear in the presence of osteoarthritis. PLoS One
2015;10:e0130256.

54. AtkinsD,BestD,Briss PA, et al.Guardingquality of evidence
and strength of recommendations. BMJ 2004;328:1490.

55. Frieden TR. Evidence for health decision making e
beyond randomized, controlled trials. N Engl J Med
2017;377:465-475.

56. Sandrey MA, Bulger SM. The Delphi method. An
approach for facilitating evidence-based practice in ath-
letic training. Athl Train Edu J 2008;3:135-142.

57. Powell C. The Delphi techniques: myth and realities. J Adv
Nursing 2003;41:376-382.

58. Keeney S, Hasson F, McKenna H. Consulting the oracle:
ten lessons learned from using the Delphi technique in
nursing research. J Adv Nurs 2006;53:205-212.

512 E. HOHMANN ET AL.

Downloaded for Anonymous User (n/a) at Royal Australasian College of Surgeons from ClinicalKey.com.au by Elsevier on March 23, 2020.
For personal use only. No other uses without permission. Copyright ©2020. Elsevier Inc. All rights reserved.

http://refhub.elsevier.com/S0749-8063(19)30713-3/sref51
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref51
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref52
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref52
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref52
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref53
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref53
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref53
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref53
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref54
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref54
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref55
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref55
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref55
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref56
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref56
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref56
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref57
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref57
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref58
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref58
http://refhub.elsevier.com/S0749-8063(19)30713-3/sref58

