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The ESSKA MENISCUS CONSENSUS INITIATIVE has beeritisied by the ESSKA
Board after the congress in Amsterdam in 2014.ak been commissioned to 2 world-
renowned experts in the field, Prof. Philippe BdaufFrance) and Prof. Roland Becker
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The goal of the initiative is to find a Europeamsensus on the treatment of meniscus
pathologies. Finding a consensus in such a diveoséinent like Europe where medical
culture and healthcare systems vary from countgotmtry is not easy. A strict methodology
has therefore been applied and numerous Europepertexhave been involved in this
process.
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their efforts and dedication. A special acknowledgat also for our staff, and particularly

Mrs. Anna Hansen Rak, without whom this would natdbeen possible.
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Part One: Decenerative Meniscus Lesior

1- Introduction / Memorandum

Arthroscopic partial meniscectomy is one of the mpspular orthopaedic procedur
especially in the field of degeneratimeniscus lesions (DML)This introduction sets tt
tone for recent litetare findings about different meniscal pathologieslegenerative kne
diseases, encompassing both conservative and sunggmagement. Although there is a cl
correlation between osteoarthritis and meniscalederation, it is sometimes difficult
establish a clear line of distinction between th2smtities

Figure * degenerative menisc
lesion(posterior segment of tf
medial meniscus; left knee)

Figure 2 MRI (sagittal view TZ
FS): grade3 degenerative

meniscus lesion

The majority of recent RCT’s state that noperative treatmentsf degenerative menisc
lesions (fig 1, 2have similar results to arthroscopic surgery. Tretadies have beetrying
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to combine clinical experience, sufficient numbércases and appropriate methodology -
both from the perspective of clinical research atadistical analysis - to support conclusions
which may help the orthopaedic clinician to adntgrighe best treatment. However, their
analysis does not reveal a clear picture. Instiead,one of conflict and confusion. Several
editorials and letters have been published eitgenbdical physicians (8,10) or orthopaedic
surgeons (2,5,7,9) in the defence of their pracfl¢teese exchanges are confusing and have
not been useful to the clinician in making treattrarisions. Therefore, there is a need for a
more uniform and clear message, for as we recewribtye in a KSSTA Journal editorial:
“The necessity of a consensual process becomes fdeaded on the independence of the
organizers and with the participation of all inttesl parties to produce the most exhaustive
critical analysis of the literature possible. Warkthis kind will permit a probable reduction
in the number of arthroscopic meniscal resectiansur countries in favour of abstention ...
and an improved nosological definition of “menido@cy”, rendering it pertinent and
efficient” (1). We are aware that RCT’'s and meta analyses, as @odkdey may be, have
their biases and weaknesses (3, #hese studies, however solid they appear, shoutddmk
and interpreted with a critical scientific mind.sfgle study can seldom be taken as the only
fact or the final truth but should contribute te tbcientific debate with the ultimate objective
of improving our practice » (But these RCT’s exist and despite their weaknesiseg,give

an important message.

Bearing this in mind, we feel that the treatmentlegenerative meniscus lesions should be
related to both scientific evidence and clinicapestise. In order to assist surgeons in their
treatment indications, ESSKA decided to build a Mems Consensus Project at the
European level whose first part, which is discudse, is devoted to degenerative meniscal
lesions. Our goal was to propose a “framework” eathan strict guidelines. We have set up
the “Formal Consensus Project” (6) (figure 3) whiobmprised a steering group of 13

experts. Based on the diagnostic and therapeutikupdfor degenerative meniscus lesions,
they proposed a series of relevant questions agid ispective answers. Both were strictly
in accordance with the existing literature andrtiogin clinical expertise. A first written draft

was reviewed and amended twice by a further inddg®n panel of 20 experienced

orthopaedic surgeons (rating group) (table 1) wianlgd each answer.
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Table 1:

Grading description

« Grade A: high scientific level
= Grade B: scientific presumption
» Grade C: low scientific level
= Grade D expert opinion

Each question of the text was rated according to discrete numerical scale running from
1 to 9 conforming to the "Formal consensus” method:

Meaning of the discontinuous numerical scale running from1to 9

1 2 3 4 5 6 Fi 8 ]
Totally f Totally
inappropriate Undecided appropriate

The final text underwent a second review procesarbgdditional peer group comprising

clinicians and clinical scigists from different European countries. This cterpand lonc

process has two main advantages. It avoids anyithdil or organisational bias or conflict

interest and it may have a greater chance of geaecaptance due to the involvement ¢

large number of participants and countri

Steering Group

Identification- Selection

Analysis —Synthesis
of the literature

R——

—

—_—
1st Rating Round
—_
2nd Rating Round

Peer Review Group

Rating Group

Combined'meeting
Steering Group + Rating Group

Figure 3 Formal Consensus Proc

Final' manuscript

During this long process, it appeared that it wetseenely difficult to accurately standardi
clinical cases with degenerative meniscal patholo@yis perfectly reflected e large
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diversity of clinical presentations in our dailyagtice. Just like the large amount of
individual anatomical variations, the orthopaedimician needs to face each individual
patient with his or her unique medical history,iimdual physiology, gender, activity level,
weight and a number of other variables that dofihohto a single statistical picture. This
“‘consensus investigation” has attempted to shinmesdight onto these mundane but
extremely important clinical entities. In additiothe recommendations are presented free

from economic constraints.

We hope the following recommendations will takeoimiccount these messages, avoid any
conflicting or political statements, and providevall balanced treatment algorithm with a
place for both non operative and arthroscopic imeat in the orthopaedic armamentarium.
Our findings will hopefully assist every orthopagdiinician in their decision making when
confronted with patients with degenerative meniggathology in a symptomatic knee.
Furthermore, if the cases were to be documentesppotively they could be used to refine
the guidelines once a critical mass of data has bétained. In the future we believe there
will be no difference between the individual climic’'s own knowledge base and the so

called “scientific criteria”, whereas at presenstis not the case.

Philippe Beaufils, Roland Becker, Rene Verdonk

Acknowledgements

We would like to deeply thank:

The members of the Steering Groupo did a huge work: S. Kopf (Germany), M. Ollivie
(France), M. Englund (Sweden), R. Verdonk (Belgiui) Darabos (Croatia), A. Gokeler
(The Netherlands), M. Hirschmann (Switzerland)Hlet (France), T. Jarvela (Finland), H.
Mayr (Germany), P. Ntagiopoulos (Greece), H. Par@fortugal), N. Rotigliano (Italy)

The members of the Rating Group: Aagaard (Denmark), B. Barenius (Sweden), T. De
Coninck (Belgium), D. Dejour (France), M. Dentiallf), J. Espregueira-Mendes (Portugal),
C. Fink (Austria), P. Gelber (Spain), A. Goergoul(Sreece), J. Hoher (Germany), M.
Karahan (Turkey), J. Menetrey (Switzerland), JC. nN&m (Spain), R. Mduller-Rath
(Germany), D. Popescu (Spain), N. Pujol (FranceR#&hdelli (Italy), R. Seil (Luxemburg),
B. Sonnery-Cottet (France), A. van Haver (Belgium)van Tienen (The Netherlands), P.
Verdonk (Belgium), A. Williams (UK), S. Zaffagniritaly)

The 50 members of the Peer Review group among @p&an countries.

Mrs Anna Hansen Rak from ESSKA Office without whotiing would have been possible.

ESSKA Meniscus Consensus Project



ESSKA

Neil Thomas (UK) who reviewed the manuscript ani@dteus to polish the text in a native

English language.

References:

1.

10.

Beaufils P, Becker R, Verdonk R, Aagaard Hrlé&on J.

Focusing on results after meniscus surgery. Kneg Sports
TraumatolArthrosc.2015;23(1):3-7.

Bollen S R. Is arthroscopy of the knee compjaiseless? Bone Joint J 2015, 97 B,
1591-2
Chess L, Gagnier J. Risk of Bias of controtigals published in orthopaedic
journals. BMC Med Res Methodol 2013 13:76-85

Clavien PA, Puhan MA. Biased reporting in suyg8r J Surg 2014; 101 (6):591-2
El Attrache N, Lattermann C, Hannon M, Cole BWNEngland Journal of Medicine
Article evaluating the usefulness of meniscectosfjawed. Arthroscopy 2014
30(5):542-543

Haute Autorité de Santé http://www.has-sanf®ftail/jcms/c_272505/en/-formal-
consensus-method; consulted November 2014

Lubowitz JH, Provencher MT, Rossi MJ. Could Hewv England Journal of
Medicine be biased against arthroscopic knee syffgirthroscopy 2014 30(6):654—
5.

Lohmander LS, Thorlund JB, Roos EM. Routinegkaghroscopic surgery for the
painful knee in middle-aged and old patients-timalhandon ship. ActaOrthop.2016
:87(1):2-4.

Rossi MJ, D’Agostino RB Jr, Provencher MT, Lulitz JH. Could the New
England Journal of Medicine be biased against @sttupic knee surgery?
Arthroscopy 2014 30(5):536-537

Thorlund JB, Juhl CB, Roos EM, Lohmander L&hroscopic surgery for
degenerative knee: systematic review and meta-sisaly benefits and harms. Br J
Sports Med. 2015; 49(19):1229-35

ESSKA Meniscus Consensus Project



2- Background

Q1) What is a degenerative meniscuslesion?

Steering group answer:

A degenerative meniscus lesion is a slowly deveigpiesion, typically involving a
horizontal cleavage of the meniscus in a middle-dger older person. Such meniscus
lesions are frequent in the general population amde often incidental findings on knee
MRI. The pathogenesis is not fully understood. Tleeis often no clear history of an acute

knee injury.
Grade B
Literature review:

Meniscus tears can be categorized crudely baseithedn principal cause: knee trauma or
degenerationTraumatic meniscus tears are associated with a history ateaknee trauma
and an onset of symptoms that is typically closelgted to the traumatic incident. However
degenerative meniscuslesionshave a slower, comg@es still poorly understood
pathogenesis, as well as being more frequently psymatic. Increasing evidence supports
the concept that they occur in meniscus tissuea@rengoing degenerative change (1-4).
The most typical morphological configurations oésk tears are horizontal cleavages and/or
flap tears with a horizontal component most commamVolving the medial meniscus body

and/or the posterior horn (5, 6).

The only longitudinal (natural history) study wittepeat MR imaging capturing the
development of meniscus lesions in middle-aged gmesrsreported only 1 of 43

“incident”’meniscustears was associated with acagekrauma (7). Instead it was a slowly
developingprocess(over several years) potentialtglving progressive mucoid degeneration

and weakening of the meniscus ultrastructure (Gdr
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Figure 1 The development of intrameniscal signal into a rmmial cleavage lesion in tl
posterior horn of a medial meniscus over period of 4 years captured on repe-Tesla
knee MRI.

The presence of an intraeniscal signal of linear character on MR images ba considere
a risk factor for a degenerative meius lesion (3, 4, 7)However in some susceptit
individualsa degenerative menuslesion can be elicited by minor knee trauma conic
high repetitive knee laing (8). Knee malalignment, obesity, and occupational ha
could result in sch unfavourable chronic overloading. Such overlogdicoupled witt
degenerative meniscusatrix changes possibly related an early stageof osteoarthritis,
could lead to meniscéhtigue, rupture, and extrusi(9-11).Once the meniscus loses a |
of its critical function in the knee joint, the re@ased biomechanical loading patterns on |
cartilage may result in accelerated cartilage(12, 13) bone alterations including trabecu
bone changes(14-16ncreased bone mineral den(17), development of subchondral bc
marrow lesions(18)and increasing malalignme— the vicious cycle of knee osteoarthritis

in motion.

In support, risk factors reported to be associatigh development of degenerative meus
lesions are malalignment of the knee (the moreddacbmpartmnt) and the presence
signs of hand osteoarthritis suggesting systemi@aientially a common environmen
factor (9). Further, in crossectional studies flo layers have been found to have a hic
prevalence of lesions than graphic designers stiggesccupational load may contribt
although limitedcausal inference can be drawn due to thisssectional nature of the de
(10).

So, in brief degenerative meruslesions have a more complex multifactorial patheges
than traumatic meniscusars. Much uncertainty about the degeneratiolf tsmairs in the
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former The further osteoarthritic process in thermscal pathway’ to knee osteoarthritis may
be the pathological response of joint tissues & ahbnormal biomechanical stress in these

individuals due to partial loss of meniscus func(g).
Q2) Which MRI criteria characterize a degeneratimeeniscus lesion?

Steering group answer:

A degenerative meniscus lesion is usually charaied by linear intrameniscal MRI
signal (including a component with horizontal pati® often communicating with the
inferior meniscal surface on at least two imagecas. A more complex tear pattern in
multiple configurations may also occur. The mostmmon location of a degenerative

meniscus lesion is the body and (or) posterior haithe medial meniscus.
Grade B
Literature review:

In the clinical setting knee MRI is rarely indicdtdor the degenerative knee. As a
degenerative meniscus lesion is poorly associatéth wymptoms, a ‘diagnosis’ of
degenerative meniscus tear should be avoided.ahsteshould be considered a feature
indicative of early stage knee osteoarthritis orageing knee, and the patient be treated
accordingly.

A degenerative meniscus lesion can however (tylpi¢at research purposes), be classified

on the basis of the morphological appearance oa kifel using a suitable protocol:

An increased meniscal signal should be indicativa meniscus tear when it communicates
with the inferior, superior, or free edge of themseal surface (or more than one of those) on
at least two consecutive MR images (or for a ratial, if it is visible on both the coronal
and sagittal images) (19-22). Meniscus tears cameneral be categorized as follows:
ihorizontal defined as a tear parallel to the tibial plateaparating the meniscus into upper
and lower partsii)oblique (parrot-beak) defined as a tear oblique to the circumferemntiall
oriented collagen fibresij)longitudinal, defined as a vertical tear perpendicular to iielt
plateau and parallel to the orientation of the woméerential fibres;jv)radial, defined as a
vertical tear that begin in the central free margimd is perpendicular both to the tibial
plateau and to the circumferential fibre orientatie)complex defined as multiple tears in
more than one configuration; amgroot, defined as a tear in the posterior or anteriotre¢
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meniscal attachment (23). The absence of menigsalet owing to complete maceration,

destruction, or surgical resection can be clask#®vii)meniscal destruction

Typical degenerative meniscus lesions are the tiotdt cleavage lesion, the flap tear, or
complex tear which may involve a flap typically &bed in the posterior horn (5, 21). It is
likely that radial meniscus tears may also have egederative origin although their
pathogenesis is more speculative. It is importantdte that a radial tear or a root tear that
extends all the way to the capsule has severe goasees for meniscus function as it the
transects all the way through the circumferentiallignted collagen fibres. This is the main
orientation of the fibres and is critical in gertarg the hoop tension which prevents

meniscus extrusion (radial displacement).

Q3)What is the prevalence of degenerative menidessons?

Steering group answer:

The prevalence of meniscus lesions (on the kneellgw the generalpopulation

(intrameniscal signal extending to surface accordjno the two-slice touch rule (19, 20)):

Age 50-59 years 25%
Age 60-69 years35%
Age 70-79 years45%

Patients with knee osteoarthritis 75-95%

Please note that the estimates above _doinolude meniscus destruction/maceration, i.e.,
absence of normal meniscus tissue which is alseemjtient finding particularly in elderly
women (please see graph below).

Grade B

Literature review:

It is imperative to understand that degenerativaistels lesions are extremely common — the
prevalence of degenerative meniscuslesions in géeeral population increases with
increasing age, ranging from 16% in knees of 58%og/ear-old women to over 50% in the
knees of men aged 70 to 90 years (figure 2)(5)dtdzta are derived from randomly
selected sample from tlgeneralpopulation, i.e., the persons weo¢selected on the basis of
having knee joint symptoms (aot having symptoms). In addition, some 10% of righédés
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in the Framingham study had partial destructionAratton, i.e., absence of normal meniscal
tissue (of all without prior knee surgery). Thisnet classified as a meniscus tear but is a
finding typically associated with other structuchlanges or evidence of osteoarthritis. It is a
likely part of osteoarthritic degradation leading maceration of the meniscus and its
destruction. In knees with osteoarthritis, a premaé of meniscus tear of over 90% has been

reported in knees of patients with symptomatic kosteoarthritis (24-26).
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Figure 2The prevalence of meniscuslesions and destruatiarrandomly recruited
population-based sample. a) Meniscus tear and misoas destruction (not classified as a
tear) in the right knee of men (n=426) and womerb@b) aged 50 to 90 from Framingham,
Massachusetts, USA. The diagnosis was based onPdRicipants were not selected on the
basis of knee or other joint problems. Error ban®w the 95% CI (reprinted with permission
from New Engl J Med).

These epidemiologic data are important in two aspeEirst, they demonstrate the
remarkably high prevalence of meniscus lesionfiéngeneral population — a prevalence so
high it may even be considered part of normal ageiGecond, most of these
meniscuslesionsdo not directly cause knee sympésnawver 60% of tears were seen in study
participants completely free of knee pain, achingtdfness (5). It is important to point out
that this study was population-based and studyestbjwere randomly sampled, i.aqgt
sampled on the basis of the presence or absenanyfknee joint symptoms. Thus,
degenerative meniscus lesions mayoften be misieteg to be the cause of knee pain or
knee joint discomfort as they are the one patholygically found on knee MR images or

incidentallyat arthroscopy. Just because a menissien is identified in a patient reporting
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knee symptoms does not necessarily imply thatat“symptomatic meniscus tear”. Pain may
originate from other structures or processes that, rar may not, be visible on MRI (please

see below).

Q4) Do degenerative meniscus lesions cause kneesyms?

Steering group answer:

There is very limited evidence that pain in the éegrative knee is directly attributable to a
degenerative meniscus lesion even if the lesionassidered to be unstable. Great caution
must be taken before arriving at the conclusion tithe degenerative meniscus lesion is the

direct cause to the patient’'s knee symptoms.

Grade B
Literature review:

The association between degenerative meniscusieaind knee symptoms is challenging to
disentangle. This is true in knees with clear ewggeof radiographic osteoarthritis as well as
in knees with no or little other evidence of ostdw@tis(5, 26, 27). Already in 1974 Noble
and Hamblen reported from a series of necropsyiesutiat The horizontal cleavage lesion
probably exists much more commonly than symptorss@rrom it. Therefore, other factors

must be involved in the production of symptg#)s

In the Framingham Community Study the majority (§X¥opersons (age 50-90 years) with a
meniscus lesion (screened with knee MRI) did npbreany knee pain aching or stiffness.
Virtually all of the tears were very typical horr#al cleavages, complex, and or even
oblique/flap tears, i.e., typical degenerativedasi No distinction was noted as to whether
the tear was classified as large or involving teegheral one third or a flap. Importantly,
just because in the remaining 39% of study subjedtis meniscus lesion found on MRI
reported some pain, aching or stiffness in theeekdoes not necessarily mean the meniscus
lesion was the direct cause. Most of these commlm@sed persons with knee symptoms
also had radiographic evidence of osteoarthritisl aher features that may explain
symptoms such as the presence of subchondral bamewnlesions (18, 28). Also, Zanetti
and co-workers reported the presence of menisaiene on MRI in the contra-lateral
asymptomaticknee in 63% of patients (mean age 42 years, rd@3é3) scheduled for

arthroscopy due to a meniscus tear.
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Importantly, there is mounting evidence that thek libetween the actual degenerative
meniscus lesion and symptoms is often spurious,the meniscus gets wrongly blamed as
the cause when it is other processes that aretlgirecolved in the patients symptoms (2, 26,
29, 30). For example, the pain may be the resutbaipromised meniscal function of a torn
and extruded meniscus leading to increased stregsirt cartilage and subchondral bone,
which may result in subchondral bone marrow lesid®. Bone marrow lesions have been

found to be associated with knee pain and fluabuatin knee pain (28, 31).

Meniscus tears are also reported to be associatbdsynovitis which may be a source of
pain(32). Recently, increased vascular penetra@hnerve growth have also been reported

of the menisci obtained from osteoarthritic knes) (

A parameniscal cyst may occasionally develop andirially always associated with
degenerative horizontal cleavage lesion (34, 3bgs€ cysts likely develop due to leakage of

synovial fluid and may be associated with joineloiscomfort.(36)

The exact source of knee pain is naturally very glemnto disentangle and the absence of
evidence does not rule out that in individual pase a degenerative meniscus lesion itself
may cause symptoms. However, considering the higguéency of these lesions in the
general population and firm evidence from the Fhnplacebo meniscus resection trial,
careful consideration must be done before arriainipat conclusion.

Although a cross-sectional study indicated menisususion — a feature often co-existing
with a degenerative meniscus lesion — to be moeguint in painful knees than the
contralateral non-painful knee of similar radiodr@posteoarthritis stage, it is still largely
unknown but plausible that meniscus extrusion maylipectly associated with pain due to,

for example, stretching/irritation of the synowvialpsule (37).

Health care professionals seeing patients with lpade need to be aware of the fact that a
meniscuslesion may be asymptomaigr sein a patient with knee pain. Just because there is
a degenerative meniscus lesion, visible on knee &Rt arthroscopy, it does not necessarily
imply the torn meniscal tissue is actually painfd, that surgical resection will resolve the
patient’s pain or aid the patient in the long t€B88-40). Catching sensations may be due to
other issues in the knee such as cartilage detecpsst simply sudden painful sensations

misinterpreted as ‘mechanical’ of nature.
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There is very limited evidence of the accuracy lofical tests to reliably identify unstable
degenerative meniscus lesions. Most of the evalgastudies, e.g., of McMurray’s or
Apley’s test typically include patients with kneauma, mixed study samples and (or) have a
cross-sectional design(41-44). A common fundamdtaal in the study of clinical tests for
meniscus tears is the often underlying assumptian &ll meniscus tears identified are the
cause of knee symptoms. Further challenges aneneecific nature of clicking and popping
sensationsas well the many other features/proc#isaesiay be involved in the production of
joint line tenderness and pain in the degenerage KR8, 31, 45). Therefore, the true answer
as to the clinical usefulness of meniscal testhéndegenerate knee canonly be determined
by its integration intoexaminer-blinded sham memscsurgery-controlled randomized

clinical trials similar to the Finnish trial by Sibnen et al (29, 46).

Q5)What are the consequences by a degenerative seesilesion in the knee?

Steering group answer:

Loss of meniscus function may negatively affect tkieee in the long term. Therefore, in
many people the degenerative meniscus lesion (whitdy impair the force transmission
and load distribution capabilities of the meniscus a feature indicative of a knee joint

with (or at increased risk of) developing osteoaiitls.
Grade B
Literature review:

The biomechanical effect of loss of meniscus furctby meniscus resection is well
documented in multiple biomechanical studies (4).-bbwever, a torn meniscus may also
lead to loss of meniscus function. This is tru@ &8 a degenerative meniscus lesion. People
with a degenerative meniscuslesion are at hightyeesed risk of developing radiographic
tibiofemoral osteoarthritis (53) probably due te tiotential partial loss of meniscus function
primarily in load distribution. Further, the caatije loss has been reported predominantly in
the vicinity of where the meniscus lesion is lodaseggesting a cause and effect relationship

between meniscus lesions and the structural prseigresf osteoarthritis (54).

The relationship between a degenerative meniscs®nle(and knee arthroscopy) and
osteonecrosis of the knee is more speculative5G&pThere is very limited knowledge on the
cause and effect relationship, but considering frequent degenerative meniscus lesions are
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in the general population, the lesiper ses unlikely to be an important factor associated

with this relatively rare condition.

Another critical aspect of the meniscus, in additio its morphologic integrity, is it's
positioning within the knee joint. Meniscuslesiof, example, are often accompanied by a
varying degree of meniscus extrusion, i.e., radigplacement of the meniscus outside the
joint margin(57). Several investigators have regabrnhore frequent meniscus extrusion of the
meniscusbody in the osteoarthritic knee (58-6030AMmeniscus extrusion and low coverage
of the tibial surface of meniscus have been reddadde a potent risk factor for cartilage loss
(13, 61). Furthermore, medial meniscus body extruss a strong risk factor for the
development of bone marrow lesions (18).Extensieaigtus extrusion or maceration is also
reported to be a contributing factor to the joiplace narrowing seen on conventional
tibiofemoral radiographs, i.e., joint space narmyway not all be explained by loss of joint
cartilage (62-65). However, there are also studigggesting that tibiofemoral joint space
doesn’t necessarily change immediately, at ledst partial meniscectomy(66, 67).

Q6) Are degenerative meniscus lesions a cause oisequence of knee
osteoarthritis?

Steering group answer:

The answer to this question is still unclear. Hovexy one causal pathway does not
necessarily exclude the other, i.e., one phenotyeknee osteoarthritis may start with
meniscus degradation and degenerative lesion legdin loss of meniscus function and
osteoarthritis development. In turn, osteoarthritend its general degradation of the knee
joint, involving multiple structures, may also caesdegenerative meniscus lesions and

extrusion that further accelerate structural progssion of the disease.
Grade B
Literature review:

Knee osteoarthritis is often a result of increas@oimechanical loading in susceptible
individuals and the pathological response of jdissues to this abnormal biomechanical
stress (8). Knee malalignment, obesity and occopali hazards might result in chronic
overloading, which, in combination with degeneratimeniscal matrix changes (possibly
related to early-stage osteoarthritis), could leatheniscal fatigue, rupture and extrusion (9-

11). This chain of events could also be triggengd lknee trauma where meniscus function is
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lost in a previously healthy knee. Once the mersidoses its critical function in the kn

joint, the increased biomechanical loading pattemgoint cartilage might result in cartila

loss (12, 13)bone alterations cluding trabecular bone changes (ligreasd bone mineral
density (17), development of subchondral bone marrow lesi(18), and increasing
malalignment; the vicious cycle of knee O/ setin motion (figure 3). The biomechanic

effect of loss of meniscusnction is well documented in multiple biomechahstudies (47,
49, 51, 68-70).

Risk factors:
systemic, local,
environmental, e.g.,genes, jointinjury, obesity

\ 4

Figure 3Meniscal pathwy to knee osteoarthritis (O

Q7) Whatis the role of kneeradiographs in the assessmermiddle-aged or older
patients with a painfuknee”

Steering group answer:

Knee radiography shoultbe usecas a first line imaging tooto support a diagnosis ¢
osteoarthritis or todetect certain rarrpathologiesof the knee. Thereforeat least
anteroposterior weightearing serr-flexed knee radiographjncluding a lateral view

should be included in the work up of the mid-aged or older patient with knee pa
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Literature review:

The most typical features of osteoarthritis on egdaphy are osteophytes and joint space
narrowing, which support the clinical diagnosisosteoarthritis. It is important, however, to
remember that the association between radiograg@verity of osteoarthritis and knee joint
symptoms is quite low (71). To define sensitivitydaspecificity of knee radiography to
detect osteoarthritis in a clinical setting is ¢Bading due to our current inability to be able
to accurately define the ‘threshold’ of when tollfcaut’ the degenerate knee as having
osteoarthritis. This is mainly due to the slow pesgive nature of osteoarthritis, the
involvement of multiple structural features/pro@sssand the poor correlation between
structural pathology and the often fluctuating matwf patient-reported symptoms(71).
However, as general rule of thumb, the sensitiwith radiography is considered to be
moderate while the specificity is considered to logh. This means that with knee
radiography: 1) we capture a fair amount of aligrgs with knee osteoarthritis, but far from
all of those with the true disease (in particulatr @arly stage knee osteoarthritis), and 2) knee
radiography is unlikely to produce false positivedings of osteoarthritis. A normal semi-
flexed weight bearing knee radiograph shawtirule out the clinical diagnosis of early stage
(pre-radiographic) osteoarthritis. Further, forgeeeral practitioneii.e. not in a specialized
orthopaedic setting), knee radiography is often me¢ded in the primary work up of the
middle-aged or older patient with knee joint synmpso

Q8) What is the role of knee MRI in the assessmeh& middle-aged or older

patient with a painful knee?

Steering group answer:

Knee MRI is typically_notindicated in the first line work up of the middlaged or older
patients with knee joint symptoms. However, knee IMRay be indicated in selected
patients with refractory symptoms or in the presenof ‘warning flags’ or localized
symptoms indicating ararer disease that needs touled out, e.g., osteonecrosis. Hence, if
a surgical indication is considered, based on histosymptoms, clinical exam and knee
radiography, knee MRI may be useful to identify sttural knee pathologies that may (or

may not) be relevant for the symptoms.

Grade B
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Literature review:

MRI captures an incredible amount of tissue charigd, today there is very limited
knowledge of how to differentiate normal ageinggasses from pathological onesand where
does e.g., osteoarthritic processes fit in?(72jparantly, in the clinical setting knee MRI is
rarely indicated in the workup of middle-aged odesl patient with knee pain. It should be
used primarily conservatively to save resources dlsd to avoid the risk of incidental
findings, i.e., findings with no or very little diical relevance that generate unnecessary
concerns(over diagnosis) or unnecessary treatm8uoth incidental findings on MRI are to
be considered a rule rather than an exception enmiddle-aged or older patient (5, 72).
Thus, the treatment decision (e.g., surgery orurgesy) should primarily be made on the
patient’s history, patient’'s symptoms and findifigsn clinical examination. Knee MRI may
be indicated (after x-rays) in selected cases vatractory symptoms or in the presence of
‘warning flags’ or symptoms indicating rarer diseathat needs to be ruled out, e.g.,

osteonecrosis.

In research, however, knee MRI is a useful toajam new knowledge of the aetiology and

progression of knee osteoarthritis which is a disaavolving the whole joint including the

menisci. There are alssuggestedcriteria to define knee osteoarthritis on MRI for

researclpurposes(73). According to the report, a definitadrtibiofemoral osteoarthritis on

MRI would be:

The presence dboth group A features oonégroup A’ feature andwo or morégroup B’

features.

Group A features after exclusion of joint traumdhii the last 6 months (by history) and

exclusion of inflammatory arthritis (by radiographsstory and laboratory parameters), are:
i.  Definite osteophyte formation

ii.  Full thickness cartilage loss

Group B features are:
i.  Subchondral bone marrow lesion or ayst associated with meniscal or ligamentous
attachments
ii.  Meniscal subluxation, maceration or degeneratieeifbntal) tear
iii.  Partial thickness cartilage loss (where full thieks loss is not present)

iv. Bone attrition

Definition of PF OA requires all of the followingvolving the patella and/or anterior femur:

I. A definite osteophyte
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ii.  Partial or full thickness cartilage loss

Q9) How should we make the diagnosis of knee ostt#wdis on a daily practical
basis?

Steering group answer:

The clinical diagnosis of osteoarthritis can typitya be made on the basis of the duration
and character of the knee joint symptoms, patiemtbry (including the presence of strong
risk factors for osteoarthritis such as age, limbatalignment, obesity, heredity, prior knee
injuries and surgeries), and findings from clinicaéxamination. In the orthopaedic setting,
weight-bearing semi-flexed knee radiographs (suchthe Lyon Schuss or Rosenberg view)
should be included in the work-up of the middle-ajer older patient with knee pain. A
skyline patella view is also important for the deten of radiographic evidence of
patellofemoral osteoarthritis. Please note that pl&knee radiography does not necessarily

capture early stages of symptomatic knee osteoatithr

Grade B

Q10)Does anunstabledegenerative meniscus lesioneknsesymptoms?

Steering group answer:

While there is limited support in the literature #t degenerative meniscus lesions
considered to be unstable, e.g., flap tears, anelytrcausing knee symptoms, it is still
plausible that, in some patients, torn meniscus gafrom the degenerative lesion (by its
displacement) may cause knee joint symptoms (fig 4)

Grade C

ESSKA Meniscus Consensus Project



Figure 4 Degenerative Meniscus lesiof the medial meniscus with a flap subluxated &

tibial gutter which may cause knee sympt
Literature review:

No doubt a meniscutear can be unstab(74). However, importantly the hallmark of
unstable tear is the bucke#ndle tear of typicatraumatic origin, i.e., alongitudinal tear
where the central torn part may dislocate intodietral area of the knee and cause catc
symptoms or locking othe knee. However, the evidence for such symptis more
speculative and uncertain for the typical degengranenisus lesion.‘Milder’ mechanical
symptoms, i.e.no true lockingin the degenerative knee are often more unsp than in the
knee trauma patient.The symptoms also oftensubstantially fluctuating of nature. In t
patient with the degenerate k, symptoms may be insteadlated to knee osteoarthrit
e.g., uneven cartilage surfa, synovitis, and bone marrow lesiorsurther, theres little
plausible rationale that the most typical degemaramenisus lesion, i.e., a horizonti
cleavage without a flapvould dislocate to cause true lockior catchingsymptoms (74). In
a recent doubl®linded randomized clinicirial the improvement with respect to mechan
symptoms was similarrespective if the treatment was partial menis@section or a sha
meniscus resection procedure for deerative meniscus lesions (79he only treatment th
was different in the two treatment arms was thei@atesection of the meniscus tissue
both groups had diagnostic arthroscopy before dnelamization was made. These findii
strondy suggest limited importance of the degeneratiwniscus lesiolper s¢ as the source
of symptoms.

Given the widespreabelief regarding the validity cpreoperative mechanical symptoms

an indication for knee arthroscopy in patients va degenerativeneniscus lesiol(76-85),
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there is as yet limitedevidence to support sucbleyMatsusue and Thomson (86) reported
that 55% of patients 65 years of age or older whith preoperative symptoms of locking or
catching reported the presence of these symptompsodmately eight years after partial
meniscectomy. Similarly, McBride et al. (87) rematthe alleviation of symptoms of locking
in only 17% (1/6) of patients undergoing arthroscopartial meniscectomy for a
degenerative meniscus tear over a 35month followHavever, in patients with taaumatic
meniscus tear, the success rate of APM in curinghar@cal symptoms is reported to range
from 76% (87) to 100% (88). In the patient with thegenerate knee, whily has episodes
of frequent locking and/or an extension deficitpan unstable meniscusmust be consideredas
a plausible cause for these symptoms.
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Q1) Are functional outcomes of Arthroscopic Partideniscectomy (APM) and Non

Operative Treatment different, based on Osteoartier{OA) Status ?

Steering group answer:

No study compared OA knees with non-OA knees regagdhe treatment. Thus, data is

lacking on the relationship between the duration ®ymptoms, stage and location of OA

(...etc) and the treatment outcomes. Grade D.

Literature review:

Study Inclusion criteria (arthritis)| Conclusion
Moseley etal [1] | KL <4 Debridement = Sham
Kirkley etal [2] | KL 2-4 Debridement = PT
Herrlin et al [3] Al <1 APM = PT

Katz et al [4] KL <1 APM=PT

Yim et al [5] KL <1 APM=PT

Sihvonen et al [6] | KL <1 APM= Sham

Gauffin et al [7] KL<2 + Mechanical Sympt| APM+PT > PT

Two RCT’s specifically focused on OA knees and fonrdegenerative meniscus tears:

similar results.

1. RCT OA-Knees

[1]Moseley JB, O'Malley K, Petersen NJ, Menke TJ, Br&#, Kuykendall DH,
Hollingsworth JC, Ashton CM, Wray N controlled trial of arthroscopic surgery for
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osteoarthritis of the kne&l Engl J Med. 2002evel of evidence |

The study arms included arthroscopic debridementirascopic lavage and a sham
procedure that involved skin incisions but no erdfy surgical equipment into the joint.
Randomization was done in blocks defined by radipgic OA severity. To grade OA
severity, the investigators rated each of the thmagr knee compartments from 0 to 4 (with
4 = severe joint space narrowing according to thalgken-Lawrence scale) and the
compartments were summed to give a summary OA isggeade ranging from 0-12. Those
patients with summary scores of 9 or greater wantuded. Forty-four percent of eligible
subjects agreed to enroll in the trial, even thotgly knew they had a one-in-three chance of
receiving sham surgery. The authors randomizedsi®fects between 1995 and 1998 and
followed the subjects for two years before “unbingd both them and their assessors. The
authors documented early pain reduction in all eéhgeoups followed by essentially no
change in pain through two years of follow-up. At point were there clinically important
differences among the three arms. The Moselel/haa left an enormous legacy. First, it
established that arthroscopic lavage and debridemere no better than sham surgery in the
management of OA. Second, these investigators demaded that a sham trial was indeed
feasible, at least in the Veterans Administratigstem. Finally, the study raised ethical
guestions about the appropriateness of sham sungblrgh gave rise to a lively debate that
remains unresolved. Because the study did not declan arm that received no surgical
intervention at all, the investigators were unatdecomment on whether simply doing

surgery (real or sham) was more efficacious thaaraeoperative placebo intervention.

[2]Kirkley A, Birmingham TB, Litchfield RB, Giffin JRWillits KR, Wong CJ, Feagan BG,
Donner A, Griffin SH, D’Ascanio LM, Pope JE, Fowled.A randomized trial of

arthroscopic surgery for osteoarthritis of the knbleEngl J Med. 2008evel of evidence I.

The investigators included patients with radiograpknee OA, excluding those with
suspected or confirmed bucket handle tears ancdethowh far advanced OA (Grade 4
changes on the Kellgren-Lawrence scale in two oremmpmpartments). Subjects were
randomized to either a standardized physical tlye(Bp) regimen or the PT regimen along
with arthroscopic debridement. Articular cartilageas debrided in 97% of subjects
randomized to surgery and the meniscus was debiid8d%, testifying to the ubiquity of
cartilage and meniscal flaps, tears, and debribigmstudy sample. Outcomes were assessed

with the WOMAC pain and function scores.

Remarkably, only 11% of screened subjects refusegbarticipate. Another 21% were

ESSKA Meniscus Consensus Project



ESSKA

ineligible and 68% were randomized. While the stabgroup had an initial improvement in
symptoms compared to the PT group at the 3-montlowfeup visit, there were no
differences in improvement between the two groupsarsy subsequent visits. Also as
observed by Moseley, this trial did not identify statistically significant or clinically
meaningful difference in pain or functional statstween those randomized to the PT
regimen and those randomized to APM along with Rpre-specified analysis of subjects
with complaints of locking and clicking also failed demonstrate differences in outcome
between surgical and non-operative therapy. ThnesKirkley study built upon the results of
Moseley and colleagues and, like Moseley, alscedailo demonstrate that arthroscopic
debridement is superior to a typical PT regimeratignts with moderately advanced knee
OA.

2. RCT MeniscusLesion + early OA

The major indication for arthroscopy in the settofgknee OA is a symptomatic meniscal
tear. Whilst the Kirkley study did not exclude setis with imaging or symptomatic
evidence of meniscus tear, the focus of the stualy @A per se, not meniscal tear. Indeed,
subjects were recruited on the basis of sympton@&icnot suspected symptomatic meniscal
tear. Thus, the question of whether surgery is neffective than a standardized non-
operative regimen in patients with symptomatic reeali tear and concomitant knee OA

remains unanswered even after the publicationexehwo landmark studies.

A number of non-randomized studies had documentedvilue of arthroscopic partial
meniscectomy (APM) in patients with meniscus téanyvever, as with the early literature on
surgery for OA, these studies were limited by umicmled observations of heterogeneous
interventions performed on generally small samplfesther, and perhaps most important,
much of the literature on surgery for meniscussded been conducted in younger persons
with otherwise normal knees. Yet, increasingly ARMs being performed on middle aged
and older individuals with concomitant knee OA.idtunclear whether the presentation,
natural history and optimal treatment for these ethegative lesions differ from those
associated with traumatic tears in persons in tB8s and 30s. Four studies have been
published in the last few years that begin to askltbese questions about the role of surgery

in people with a meniscus lesion and concomitant OA

[3]Herrlin SV, Wange PO, Lapidus G, Hallander M, WerBeWeidenhielm Lls

arthroscopic surgery beneficial in treating nondiraatic, degenerative medial meniscal
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tears? A five year follow-ufKnee Surg Sports TraumatolArthrosc. 2QE¥el of evidence
l.

Herrlin et al enrolled 96 subjects 45—-64 yearsgaf with knee pain, meniscus lesion on MRI
and radiographic OA with, at moshinor joint space narrowing (Ahlbéck 0-1). Subjects
were randomized to a rigorous exercise regimeneatwrio the same exercise regimen with
arthroscopic partial meniscectomy. The exercisanreg was supervised by a physical
therapist twice a week for two months.The prograas \werformed twice a week during a
period of 8 weeks each patient followed a standaddiexercise programme with the
possibility for individual adaptation. The goaltbe exercise programme was to reduce pain,
restore full ROM and improve knee function. It cistesd of exercises for improving muscle
strength and endurance, muscle flexibility as vasllbalance and proprioception. Outcomes
were assessed at 2, 6, 24 and 60 months with th@SX(Xnee Injury and Osteoarthritis
Outcome Score) measures of pain, ADL, recreatiandl sports activities and knee related
quality of life. In intention to treat analyses, the two randomizedyroups both improved
considerably over the first six months and maintaied improvements in pain and
functional status over 60 months The findings did not reveal statistically sigo#nt or
clinically relevant differences between the twodamized groups at any time poifif note,
however, about 30% of the subjects randomized to # non-operative arm had
persistent pain and crossed over to have surgeryhese subjects who crossed over to have
surgery had similar outcomes to those randomizedeteive surgery at the outset. The
investigators suggested that their findings sumabihitial treatment with non-operative
therapy in middle-aged individuals with symptomatieniscal tear and concomitant OA,

with subsequent surgery in those who failed to owpr

[4]Katz JN, Brophy RH, Chaisson CE, et@lirgery versus physical therapy for a meniscal
tear and osteoarthritisN Engl J Med. 2018evel of evidence |

The MeTeOR (Meniscal Tear in Osteoarthritis Red®artrial shared many design
similarities to the study of Herrlin et al. MeTeQRrolled patients age 45 or greater with
meniscus lesion documented on MRI amaderlying osteoarthritic change (Kellgren-
Lawrence 0-3)documented on radiograph or MRI. Patients withidg¢eh-Lawrence grade 4
OA (more than 50% joint space narrowing) were exetl Subjects were randomized to
receive either a standardized PT regimen that esigdth strengthening or arthroscopic
partial meniscectomy with postoperative PT.A ths&sge structured program was designed

to address inflammation, range of motion, concergnd eccentric muscle strength, muscle-
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length restrictions, aerobic conditioning (e.g.thathe use of a bicycle, elliptical machine, or
treadmill), functional mobility, and proprioceptiand balance. The primary outcome was
the change in WOMAC Function Scale between thelinesand at six months. Secondary
outcomes included the KOOS Pain Scale and these sarttomes at 12 months. 351
subjects were randomized in seven centers. Thésekcumented that subjects randomized
to APM and those randomized to B®th improved considerably in the first six months
with no statistically significant or clinically important differences between randomized
groups at six or twelve months of follow upAs in Herrlin et al, howevegbout 30% of

MeTeOR subjects crossed over from non-operative thapy to surgery.

[5]Yim J-H, Seon J-K, Song E-K, Choi J-I, Kim M-C, LKeB, Seo H-Y.A comparative
study of meniscectomy and nonoperative treatmemtefgenerative horizontal tears of the

medial meniscusAm J Sports Med. 2013evel of evidence I.

In 2013, Yim et al published a randomized contoll&ial of arthroscopic partial
meniscectomy vs. a non-operative regimen focusedt@ngthening in 102 subjects with
symptomatic meniscal tear with no OA (Kellgren-Lawrence 0-1) The non-operative
treatment included analgesics, nonsteroidal afiasimmatory drugs (NSAIDs), or muscle
relaxants, depending on clinical symptoms for thet f2 weeks. In addition, patients
underwent supervised physical exercise to improvasabe strength, endurance, and
flexibility for 60 minutes per session, 3 times &ige for 3 weeks. After that, patients were
provided with a home exercise program, which thegdccted unsupervised for 8 weeks.
The home exercise program consisted of daily isomand isotonic muscle exercises.
Patients were followed for 24 months with a simsat of outcome assessments as in the
Herrlin and MeTeOR trials. Yim et al also foundttiathe intention to treat analysis, both
groups improved considerably with no clinically iamfant or statistically significant
differences in improvement in any of the key outeomeasures. In contrast to the other two
studies, however, only one subject in the studyriof et al crossed over from the non-
operative arm to receive surgery. In addition,sitnoteworthy that over 60% of eligible
patients agreed to participate in Yim’s study, canepl to < 30% in MeTeOR. The reason(s)
for these differences remain unclear and warramiéu investigation

[6]Sihvonen R, Paavola M, Malmivaara A, Itala A, Jaoka A, Nurmi H, Kalske J,
Jarvinen TLN, Finnish Degenerative Meniscal Lessdndy (FIDELITY) Group.
Arthroscopic partial meniscectomy versus sham syrfye a degenerative meniscal te&t
Engl J Med. 2013 evel of evidence I.

ESSKA Meniscus Consensus Project



ESSKA

In late 2013 Sihvonen and colleagues publishedhdoraized controlled trial of arthroscopic
partial meniscectomy vs. sham meniscectomy proeefiturdegenerative meniscus lesion for
patients aged 35 to 65 years with symptomdegfenerative medial meniscus lesion and no
knee OA(Kellgren-Lawrence 0-1) Subjects were assigned to either arthroscopitiapar
meniscectomy or arthroscopic surgery with sham soahiresectionin both arms showed
substantial improvement in pain and function in thefirst two months following surgery
with no significant or clinically important differe nces between arms in the change from

baseline to 12 months in any primary outcome

[7]Gauffin H, Tagesson S, Meunier A, Magnusson H, K¥yisknee arthroscopic surgery is
beneficial to middle-aged patients with meniscaingioms: a prospective, randomised,

single-blinded study. OsteoarthrCartil. 2Q1elel of evidence I.

In 2014, Gauffin et al [7] presented a single-bdddRCT including mild-aged (45-60 yr)
patients with anihjured” meniscus (onset of pain; daily joint catching; and joint laag for
more than 2 seconds over the past moatid)“non arthritic” (Kellgren-Lawrence <2)
knees: after a four weeks of functional treatment, @ais were divided into two groups
surgery (within four week after physician appointment) or functional treatment (3
months). Participants were asked to perform the exercisgrprome in the gym, without
supervision from a physiotherapist. A home-basegt@se programme was provided as an
alternative. The exercise program was to be peddrtwice per week.

150 patients were included in this interestingesereven if some clinical outcomes were
different between the two groups during the basedimaluation (Pain Koo(s) subscore), the
authors concluded thédr these patients (meniscal symptoms / no OA) APIvhight result

in better clinical results (KOOS/EuroQOL 5D/VAS) at 3 and 12 months

Q2) What is the patient population defined by th€R studies?

Steering group answer:

Based on RCT inclusion criteria, the studies incleighatients with:
» Age> 35 years. Grade A. [6]
* Male or female. Grade A. [1-7]
» Daily or almost daily Knee Pain > 1 month. Grade |5]
* Medial or lateral degenerative meniscus lesion

* With or without mechanical symptoms. Grade A. [7]
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Literature review:

Study Patients’ Age Inclusion criteria (arthritis)
Moseley et al [1] 51+/-11 $>6Mo

KL<4

Kirkley study [2] 59+/-10 yr $>3Mo

KL 2-4

Herrlin et al [3] 45-64 yr $>2Mo

Al <1

Medial Tear MRI
Katz et al [4] 45-64 yr $>2Mo

Al <1

Medial Tear MRI
Yim et al [5] 43-62 $>1Mo

KL <1

Medial Tear MRI
Sihvonen et al [6] 35-65 $>3Mo

KL<1

Medial Tear MRI
Gauffin et al [7] 45-64 $>3Mo

All

Mechanical Sympt

Q3) What does non-operative treatment mean?

Steering group answer:

1. No evidence of which time/type of non-operatiueatment should be proposed.
2. In the current literature, RCTs have proposedrious rehabilitation protocols,
however non-operative treatment also could consisSNSAID (if no
contraindication), intra-articular injection* , phyiotherapy and/or home exercises
for 3 to 6 months. Grade B. [3,5,8-11]
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3. It is important to notice that no study has faeed on functional outcomes of

non-operative treatment vs Placebo (or nothing).
*Benefit or risk of corticoid intra articular injedion has to be discussed regarding
the risk of hidden osteonecrosis. Efficacy of hyabmic acid injection is

controversial.

Literature review:

Study Type of Rehab Duration

Dsteras et al[8] |See append 12-16 weeks

Stensrud et al [9]|See append 12 weeks

Herrlin et al [3] [See append 8 weeks

Yim et al [5] See append 8 weeks

Neogi et al [10 12 weeks + home exercises
Rimington eta |AINS 4 weeks thel 4 weeks AINS +/- rehab long term
[11] Surgery or Reha

[8]Osteras H, Osteras B, Torstensen. TMedical Exercise Therapy is Effective After
Arthroscopic Surgery of Degenerative Meniscus @& Knee: A Randomized Controlled
Trial. J Clin Med Res. 201Pevel of evidence I.

Osteras et al designed a prospective randomizettotled clinical trial. Over a 4 month
period, 70 participants were randomly assigned @ntdgh repetitive, high dosage medical
exercise therapy group (EG) (n = 36) or into a adrgroup (CG) (n = 34) exercise program
focusing on coordination and muscle function tragnialong with pain modification exercise
therapy. The rehabilitation period was 3 monthg] #re subjects performed the exercise
program 3 times per week. Pain was a compositeesgbwvisual analogue scale (VAS).
Function was measured with a functional assessqeggtionnaire (KOOS). Muscle strength
was measured with a five repetition maximum testqobdriceps femoris. Prognostic
variables were similar between the groups at basekive (7%) people dropped out during
the treatment period. The EG achieved significab#yter outcome effects than the CG at
pain (VAS reduced 1.9 in EG and 0.6 in CG) and fiamc(KOOS decreased 18 in EG and
only 6 in CG).
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[9]Stensrud S, Roos EM, Risberg MA.12-week exercise therapy program in middle-aged
patients with degenerative meniscus tears: a cases with 1-year follow-upJ Orthop
Sports PhysTher. 2012vel of evidence IV.
82 patients with a symptomatic degenerative mesidesion and no or mild radiographic
OA. The patients were randomly assigned to a sugextivneuromuscular and strength
exercise program or arthroscopic partial meniseegtoThe exercise therapy program
consisted of progressive neuromuscular and streeggncises over 12 weeks, performed
during a minimum of two and a maximum of three mass per week. Neuromuscular
exercises were designed to improve the positicthetrunk and lower limbs relative to one
another, as well as the quality of movement perforoe, whilst dynamically and
functionally strengthening the lower-limb musclébe exercise program resulted significant
change (greater than APM) in knee extension pesjuéfrom baseline to follow-up and
also all other strength variables, except for tatatk knee flexion. There were statistically
significant differences favouring the exercise &psrgroup.

[10]Neogi DS, Kumar A, Rijal L, Yadav CS, Jaiman A, NH{f. Role of nonoperative
treatment in managing degenerative tears of the ighetheniscus posterior rootJ
OrthopTraumatol Off J ItalSocOrthopTraumatol. 2QE¥el of evidence IV.

In this series patients were treated by a shontseoaf analgesics daily for up to 6 weeks and
then as required during follow-up, as well as awkzk supervised exercise program

followed by a home exercise program

The appendix 1 presents a proposal of functionsdttnent designed by the steering group

regarding actual literature rehabilitation protoc@r degenerative menisculesionss.

[12]Dorfmann H, Labaune DKnee arthroscopy: role of the arthroscopist in mnéstion.
Report of a 3-year surveyrev ChirOrthopReparatriceAppar Mot. 1988vel of evidence
V.

Dormann et al, found out that out of 765 patient$esing from a meniscus lesion who were
not arthroscopied a large proportion improved tlsgmptoms spontaneously (even without

PT) and only 18 (4.7 per cent) required secondahy@scopy
[13]Hede Al, Hempel-Poulsen S, Jensen JS.

Symptoms and level of sports activity in patiemaiing arthroscopy for meniscus lesions of

the kneeJ Bone Joint Surg Am. 19%@vel of evidence IV.
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In this study 36 patients who had symptoms sugeggesti lesions of the meniscus of the knee
were put on a waiting list for arthroscopy. Aftex ®© twenty-four months after being placed
on the waiting list, none of the thirty-six patigritad worse symptoms: four had no change,
nine had no symptoms, and the remaining twentyetheal partial relief of symptoms. By the
time of admission to the hospital, fourteen patemad decided not to go ahead with the
arthroscopy. Of the twenty-two patients who haddhroscopy, a meniscal abnormality was

found in twelve. In two of these, a healed menides®n was found.

Q 4) What is the rate of conversion to surgery hose patients undergoing non operative

treatment?

Steering group answer:

Non Operative treatment is converted to surgeryo&s — over) in 0 to 35% of the patients.
Grade A. [3-6,11,14]

This cross-over rate has to be compared to the rHtarthroscopic treatment failure.

Literature review:

One trial [5] did not report crossovers to the staljarm. Of the trials that did report cross-
over, Herrlin et al. [3]reported 27 %, Katz et E]reported 30 %, Dsteras et al.reported
0 %[8], Vermesan et al. reported 17 % [15], andv&ifen et al [6]reported 7 %. Gauffin [7]

found that 16 patients (21 %) crossed over from rlo@-surgery group to receive an
operation after 3 months

[11]Rimington T, Mallik K, Evans D, Mroczek K, Reider B prospective study of the
nonoperative treatment of degenerative meniscus.t€@athopedics. 200Revel of evidence
V.

In this series twenty-six patients were followed ® months and evaluated clinically,
radiographically, and with a standardized, validad#odified Lysholm Knee Scoring System
(MLKS) and Standardized Activities of Daily Livingcale of the Knee (SADL)
guestionnaires. Patients were initially treated hwid weeks of non-steroidal anti-
inflammatory drugs. After 4 weeks, they were ofteethroscopic partial meniscectomy or
continued non-operative treatment. Forty-six percen patients (12 of 26) declined
operative treatment. The mean length of time beatwaeollment and surgery was 3 months
(range, 1-13 months). Both groups improved sigaiftty over baseline (P<.05). The initial
and final SADL and initial MLKS scores of the 2 gps were not significantly different
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(P>.05). The final MLKS score of the operative tneant group was significantly greater
than the non-operative group (P=.04). Both the operative and operative treatment groups

improved significantly at 3-year follow-up.

[14]Vermesan D, Prejbeanu R, Laitin S, Damian G, DeleBn Abbinante A, Flace P,
Cagiano R.Arthroscopic debridement compared to intra-artigulsteroids in treating

degenerative medial meniscal teaEsir Rev Med Pharmacol Sci. 20i8vel of evidence II.

In this study Vermesan et al included 120 conseeutases of non-traumatic symptomatic
knees which had degenerative lesions of the medmapartment (cartilage and meniscus) on
MRI's randomized to receive either intraarticular teragid injection

or arthroscopic debridement. At one month there sigsificant improvement of the scores
for all the examined cases. Also at one monthatti@oscopic group performed better in
terms of symptom improvement. This was maintained ¥9% of the knees in
the arthroscopic group and 61% in the intraarticskeroid injection respectively, out of
those available for follow up at one year. At onenth, symptoms reappeared for 12 patients
in the steroid group and 7 in the arthroscopy retbpaly. 10 patients cross-over from steroid

group to surgery.

Q5) Is the concept of an unstable meniscus usetrl indicating meniscectomy (locking,

clicking, MRI flap, etc....)?

Steering group answer:

There are controversies regarding the definition@mnole of mechanical symptoms as an
indication for arthroscopic partial meniscectomy PM). The definition of “mechanical
symptoms” remains unclear and further investigatisrare needed, as it may cover a wide
range of symptoms with different severity and freaqcy. In a recent RCT [7], patients’
symptom history (i.e., mechanical symptoms or acomset of symptoms) didn't affect
outcomes (but patients with joint locking more th@ahseconds more often than once a
week were excluded). Pooled results [15] of all REfeveal very limited added benefit of
APM for degenerative meniscus regardless of pre@time symptoms (fixed locking knee
or knee with_recurrentcatching symptoms excluded). Grade A

A recent study [16] did not find any benefits ov&@ram surgery to relieve knee catching or

occasional locking. Grade A.
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Indication for early APM depends on intensity, fragncy of mechanical symptoms, al

clear physical exam (fig 1)Grade D

Figure T medial meniscus flasubluxated in the tibial gutter with bony impingen. This
kind of lesion may be associated with significamcmanical sympton

Literature review:

Gauffin et al [7] published a sin¢-blinded RCT including mild-aged (40 yr) patients witt
“meniscal gmptoms” for at least three mon and “non arthritic” (Kellgren -Lawrence
<2) knees Patients were excluded when they had a lockee kmgoint locking for mort
than 2seconds more often than once a week. After fourkeved functional treatmen
patientswere divided into two groupssurgery (within four week after a physician’s
appointment) or functional treatment (3 months. 150 patients were included in tl
interesting series, even if some clinical outcomese different between the two grot
during the baseline evaluation (KOOS Pain subscore), titikoes concluded thd#or these
patients (“meniscal symptoms” / no OA) APM might result in better clinical results
(KOOS/EuroQOL 5D/VAS) at 3 and 12 month. However, the study was not able
identify a sibgroup of patients that might benefit more fromgsuy; patient age, mechanic
symptoms, or acute onset of symptoms didn’t atfleetoutcome.

[15]Thorlund JB, Juhl CBRcos EM, Lohmander LS.
Arthroscopic surgery fodegenerativ knee: systematic review and meta-
analysis of benefits arttarms.Br Med J. 2019 evel I-11 studies Meta-analysis
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The authors identified nine trials assessing theefis of knee arthroscopic surgery in
middle aged and older patients with knee pain aedederative knee disease. The main
analysis, combining the primary endpoints of theividual trials from three to 24 months
postoperatively, showed a small difference in favouof interventions
including arthroscopic surgery compared with cdntreatments for pain (effect size 0.14,
95% confidence interval 0.03 to 0.2@)his difference corresponds to a benefit of 2.4
(95% confidence interval 0.4 to 4.3) mm on a 0-10dm visual analogue scaleWhen
analysed over time of follow-up, interventions umtihg arthroscopy showed a small benefit
of 3-5 mm for pain at three and six months but latgr up to 24 monthNo significant
benefit in physical function was found (effect size 0.09, -0.05 to 0.24). Nine studies
reporting on harm were identified. Harm includedngyomatic deep venous thrombosis
(4.13 (95% confidence interval 1.78 to 9.60) evepé&s 1000 procedures), pulmonary

embolism, infection, and death.

The authors concluded that small inconsequentiafiteseen from interventions that include
arthroscopy for the degenerative knee was limitedime and absent at one to two years
after surgery. Knee arthroscopy was associated vaittn. Taken together, these findings do
not support the practice of arthroscopic surgery foiddle aged or older patients

with knee pain with or without signs of OA.

This meta-analysis included Gauffin et al study [@hd such supports Grade A
recommendation for patients suffering frompainful, non-locked knee secondary to a

degenerative meniscus lesion.

[16] Sihvonen R, Englund M, Turkiewicz A, Jarvinen Tlinkish Degenerative Meniscal
Lesion Study Group.

Mechanical Symptoms and Arthroscopic Partial Meetsomy in Patients With
Degenerative Meniscus Tear: A Secondary Analyseé R&ndomized Trighnn Intern Med.

2016Level of evidence I.

In their secondary analysis, Sihvonen et al, amalyautcomes of APM vs Sham surgery
focusing on patients with severe mechanical symptqRnee catching and occasional
locking). From their original series, 32 patientshe APM group and 37 in the sham surgery
group reported catching or locking before surg@atients were evaluated using self-report
of mechanical symptoms and clinical scores befargesy and at 2, 6, and 12 months after
surgery. They concluded that resection of a tormisoels has no added benefit over sham

surgery to relieve knee catching or occasionalitagk
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Q 6) What outcomes can be expected after arthrogcpgartial meniscectomy (APM)?

Steering group answer:

1. Improvement of functional outcomes can be expectéer APM. Grade A [3-6,15-
18]

2. Most of the RCTs found no difference in tes of clinical outcomes after surgery
compared to non-operative treatment. Grade A. [35.16]

3. When Surgical treatment after non operatitreatments failure, APM will result in
similar but not superior results than successful m@perative treatment [3-7,15,17]. Grade
A.

4. 3-6% of patients will require another surgicatqredure in the year following APM.[3-
6] Grade A.

5. Various predictive factors of poor results oeaitment failures have been described in
the current literature (increased BMI, lateral sigehondral damage, bone marrow

oedema, meniscal extrusion (fig 2), total or sula@bineniscectomy . Grade C. [19-20]

The steering group wants to state that:

Those affirmations are concerned with RCT Per-Protd analyses.

If the mid-term outcomes are similar, then the sliderm outcomes (<12Months) might be
better with APM than with non operative treatment-gJ.

The indication for early APM may also depend on th#ensity and frequency of

mechanical symptoms, as well as physical evaluati@nade D
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Figure 2 medial meniscus extrusion (>3mm) demonstratinty @steoarthritic stag

(MRI : coronal view ; T2 FS

Literature review:
Clinical and radiological outcomes after menisectg.
Level | studies.

Four RCTs have compared APM wiphysical therapy in older (mean a>45 years)
individuals with symptomatic knee Q[3-5,16] while one RCT compared APM with shi
surgery in people with medial meniscal teeSihvonen6]. The primary outcomes in the
studies were clinical measures ofin and function, using validated instruments, idahg
the Western Ontario and McMaster Universities Atihrindex, the Knee Injury an
Osteoarthritis Outcome Score, the Lysholm Knee §dtwe Tegner activity level and vist
analogue scales. In all R, both the APM and physical therapy groups shouletcal
improvements from baseline to foll-up, although superiority of APM compared w
physical therapy could not be demonstrated at emg point. In the most recent RCYim
5], no significant diferences in terms of relief of knee pain, improvetwe function o
patient satisfaction between APM and strengthemirgrcises could be discerned ove
years of followup. In the study by Herrlin and colleagues, -third of the patients in th
exercisegroup had persisting and disabling knee symptonsr axercise therapy, b
improved to the same degree as the APM group whekl Avas then employed amo

people who had initially failed to respond to exsec|Herrlin 3]. Nevertheless, the grot
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who required eventual APM was ill-defined. Possilitgir symptoms were of a major
mechanical origin, whereby knee locking predomidatnd such a select subgroup may

therefore benefit from APM as first-line treatment.

No in-between-group differences existed for improeet in pain levels 12 months post
procedure for both the APM and sham APM procedwaugs in people with medial

meniscal tears [Sihvonen 6].

Reoperation rate after APM patients in Level 1 sies.

Study Number of patients Reoperation rate
Herrlin et al [3] 49 6%
Katz et al [4 156 3%
Yim et al [5] 50 Not reported
Dissatisfaction rate 8%
Sihvonen et 6] 70 3%
Level 1I-11I-1V studies

[17]Biedert RM.Treatment of intrasubstance meniscal lesions: aloanized prospective
study of four different methadsnee Surg Sports TraumatolArthrosc. 20@@el of

evidence II.

This RCT examined people with a mean age of 30atsyéange 16 to 50 years) with a
symptomatic medial meniscal tear and randomizedhtte several treatment arms, which
included conservative treatment (non-steroidal-efithmmatory drugs and local physical
therapy, n = 12) and APM (n = 11). At just over-ay2ar follow-up, patients who had an
APM demonstrated better outcomes than conservtiterapies. Indeed all the patients had a
near-normal IKDC score with APM, compared with 7%@th conservative measures (P =
0.006). Such results may therefore support theaisaPM among younger people with
meniscal tears. However, this study was limitedh®/small number of patients completing
the RCT (n = 23), and these results need to beloorated in a larger RCT. It is also unclear
whether the 25% of patients who did not normaliggrtIKDC score had specific symptoms,
such as knee locking, and therefore representedlextssubgroup of people who were
unlikely to improve with conservative measuresmitist be acknowledged that 75% of
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patients still improved and were normal or neadynmal with regards to their IKDC scores

in the non operative group, therefore avoiding APM.

[18]Khan M, Evaniew N, Bedi A, Ayeni OR, Bhandari MArthroscopic surgery for
degenerative tears of the meniscus: a systematiewe and meta-analysisCMAJ.2014
Level I-1l studies Meta-analysis.

In this meta-analysis, arthroscopic debridementited in a significant improvement in
short-term function across 6 trials [4-6,8,13,1¥dining a total of 805 patients (SMD 0.25,
95% C1 0.02 to 0.48) with moderate heterogeneity.

Arthroscopic treatment did not improve short-terampacross 3 trials [5,6,8,14,]that reported
short-term visual analogue scores from 355 patignesan difference [MD] 0.20, 95% CI —

0.67 to 0.26) with low heterogeneity (p = 0.36,4 6%). Similarly, long-term pain after
arthroscopic debridement across 3 trials [3,5,6folwing 344 patients did not show a

significant improvement in pain scores (MD -0.069®© Cl —0.28 to 0.15) and had low
heterogeneity (p = 0.752E 0%).

[19] Salata MJ, Gibbs AE, Sekiya JK.systematic review of clinical outcomes in pasent
undergoing meniscectomym J Sports Med. 2010evel I-1l studies .Meta-analysis.

In the irmeta-analysis Salata et al, analyzed ppstative clinical or radiographic outcomes
of patients undergoing total or partial meniscetoifiyey included 4 randomized controlled
trials, 2 prospective cohorts, and 23 retrospecsitelies. Pooled results of these studies
demonstrated that total meniscectomy or removathef peripheral meniscal rim, lateral
meniscectomy, degenerative meniscal tears, pres#gndeondral damage, presence of hand
osteoarthritis suggestive of a genetic predispmsitand increased body mass index were
independent risk factors of poor clinical and rémfyjical outcomes after arthroscopic

menisectomy.

[20]Kijowski R, Woods MA, McGuine TA, Wilson JJ, GrakKBDe Smet AA Arthroscopic
partial meniscectomy: MR imaging for predictionootcome in middle-aged and elderly

patients Radiology. 2011 evel of evidence IV.

In their prospective radiological series, Kijowski al evaluated predictive factors of APM
outcomes for 53 men and 47 women (average ages, Wl 56.6 years, respectively).
Patients underwent knee MR imaging before APM; icdih symptoms were evaluated

preoperatively and 1 year postoperatively with tidernational Knee Documentation
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Committee (IKDC) questionnaire. Poorer clinical @uhe after APM was associated with
greater severity of cartilage loss and bone mamwedema in the same compartment as the
meniscal tear, greater severity of meniscal extrysigreater overall severity of joint

degeneration, a meniscal root tear, and a longarsta tear at preoperative MR imaging.

Q7) What is the rate of surgical complications afteeniscus resection?

Steering group answer:

The rate of surgical complication is low (0.27-2.8%srade A.
After APM, the rate of complications is dependent side: i.e. a lateral meniscectomy is

associated with a higher rate of complications tharmedial one. Grade A

Literature review:

Complications.

Two RCTs reported on adverse events: Sihvonen. ¢6lagported 1 infection in the group
undergoing arthroscopic meniscal debridement agpaosa with a sham procedure. Katz and
colleagues [4]reported 3 serious adverse eventshén group undergoing arthroscopic

meniscal debridement and 2 in the group undergoinygical therapy.

In their recent meta-analysis Thorlund et al [Idgntified that deep venous thrombosis was
the most frequently reported symptomatic adversenewvassociated with arthroscopic
meniscectomy, with 4.13 (95% confidence interv@Blto 9.60) events per 1000 procedures,
followed by infection, pulmonary embolism, and deafhese conclusions should be
assessed with caution, depending on treatment ragstccording to each country (for

instance: anticoagulation or not)

[21]Hagino T, Ochiai S, Watanabe Y, Senga S, Wako MIcAR, Sato E, Haro H.
Complications after arthroscopic knee surgergrch Orthop Trauma Surg 2014.Level of

evidence V.

Hagino et al, a series investigating on complicatifier arthroscopic knee surgery reported a

low rate of intra and postoperative complicationsn(2,623 cases: 0.27 %).

[22]Salzler MJ, Lin A, Miller CD, Herold S, Irrgang Xarner CD.

Complications after arthroscopic knee surgefym J Sports Med 2014.evel of evidence
V.

Salzler et al, found a 2.8% complication rate adtitihroscopic menisectomy in the American
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Board of Orthopaedic Surgery database (92,565 raselsconcluded that Knee arthroscopy

was not a benign procedure

Q8) What is the risk of osteoarthritis after menissresection?

Steering group answer:

1. Patients treated with APM for degenerative mamis lesion present a higher risk for
symptomatic knee osteoarthritis compared to patewith normal knee (healthy
subjects). Risk of OA is higher on the lateral siderade C

2. Patients with a total meniscectomy (removal loé¢ pperipheral rim) present a higher
risk for symptomatic knee osteoarthritis comparedgatients with partial
meniscectomy. Grade C

3. Cartilage damage or Bone Oedema prior to APMaimajor factor of failure. Grade
C.

4. Meniscus extrusion is a predictive factor of Elsteonecrosis after APM. Grade C

Literature review:

[23] Chatain F, Robinson AH, Adeleine P, Chambat P, 8leRThe natural history of the
knee following arthroscopic medial meniscectoiigee Surg Sports TraumatolArthrosc.
2001Level of evidence IV.

The authors examined the natural history of artopiE medial meniscectomy in 317 knees
with an isolated medial meniscectomy and no histdrgrevious surgery. The patients were
reviewed clinically and radiologically after a meafnl1.5 years (range 10-15). The knee was
considered "normal® or "nearly normal" by 91% of tipats. In 218 patients
thecontralateral knee was asymptomatic withoubthystf operation or significant injury and
could be used as control for comparison. Radiokigenalysis showed 22.4% greater
prevalence of joint space narrowing in the operatadpared to the control knee. The factors
predisposing to a poor radiological result were ag®ve 35 years, the presence
of medial compartment cartilage degeneration atithe of the first arthroscopy, resection of

the posterior one-third of the meniscus, and mahism resection.

[24]Hulet C, Menetrey J, Beaufils P, Chambat P, Djiarl&dy P, Potel JF, Servien E, Seil

R; French Arthroscopic Society (SFA)linical and radiographic results of arthroscopic
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partial lateral meniscectomies in stable knees waithinimum follow up of 20 years.
Knee Surg Sports Traumatol Arthrosc2QEvel of evidence IV.
In their retrospective multicentric study, Huletagétevaluated the long-term effects of lateral
meniscectomy to identify risk factor of osteoatibr(OA). Eighty-nine arthroscopic partial
lateral meniscectomies in stable knees with a nieléow-up of 22 + 3 years were included.
The authors evaluated age, sex, body mass indeX)(Riflysical activity, alignment, the
types of meniscus lesions, the extent of meniseaéations and the initially associated
cartilage lesions, as potential risk factors of Oke prevalence of OA was 56% in the
affected knee and the difference of prevalence éetmthe operated and healthy knees was
44%. Predictors of OA were an age superior to 28yat the time of surgery, obesity (BMI
>30), and valgus malalignment as well as the pusenf cartilage and degenerative

meniscus lesions at the time of surgery.

[25]Englund M, Roos EM, Lohmander LBapact of type of meniscal tear on radiographic
and symptomatic knee osteoarthritis: a sixteen-yelbow up of meniscectomy with matched

controls Arthritis Rheum. 2008evel of evidence IV.

In this cohort study that compared outcomes of [gewath intact anterior cruciate ligaments

(ACLs) who had undergone APM for an isolated maalisear, it was found that there was a
high risk of radiographic and symptomatic OA atyear follow-up. In subgroup analyses,

outcomes were worse in those with degenerative @ extensive resection. Such findings
prompted the authors to conclude that degeneratieeiscal tears may be associated with
incipient OA.

[26]Englund M, Lohmander LRisk factors for symptomatic knee osteoarthrifiedin to
twenty-two years after meniscectorAythritis Rheum2004 Level I-11 studies Meta-

analysis.

Englud et al (26) examined the risk of developimgd OA 15-22 years following either
partial, subtotal or total meniscectomy and comgdhe risk against people who did not
have any clinical suspicion of meniscal tear andnmeniscectomy. This study found that
partial meniscectomy was associated with less gadphic OA than was total
meniscectomy. Nevertheless, symptomatic radiogcagee OA was more likely to occur in
operated knees (27%) than in reference subjectsekr(10%) (relative risk = 2.6; 95%
confidence interval = 1.3 to 6.1), i.e. pooled restie regardless of the type of resection
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performed and type of meniscal tear).

Q9) Is there a place for arthroscopic lavage (ov&gye-debridement: arthroscopic
procedure including degenerative (meniscal/chondrahd/or synovial tissue
debridement?) for OA knees?

Steering group answer:

There is no place for arthroscopic lavage (or laweadebridement) for painful knees with
osteoarthritis (K/1>2). RCT’s [1, 2] have showed that debridement/lagdws little, if any,
effect on patients short-terms reported outcomegisfaction, or pain compared to non-
operative treatement. Grade A

Debridement might be indicated for young patientg#fering from considerable
mechanical symptoms. Grade D

Literature review:

Study Inclusion criteria Conclusion
(arthritis)
Moseley study | KL <4 Debridement = Sham
[1]
Kirkley study [2] | KL 2-4 Debridement = PT

Q 10) When should arthroscopic partial meniscecto(®PM) be proposed?

Steering group answer:

1. Surgery shouldn’t be proposed as a FIRST line oéétment of degenerative
meniscus lesions [15], Grade A.

2. After 3 months with non-operative treatment and p&tent pain /mechanical
symptoms (3 Months corresponds to the mean perietiieen non operative
treatment and conversion to APM in RCT(s), for agenerative meniscus lesion
with normal x-rays/ abnormal MRI (grade Il meniscsilesion), APM may be
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proposed . The patient has to be informed aboutmtes and risks of either method.
Grade B.
Surgery can be proposed earlier for patients presgg considerablemechanical
symptoms (7). The patient has to be informed of cb@s and risks of either
methods.Grade D
However, the steering group wants to state that hreedcal symptoms cannot be
clearly defined according to the current literature

. No arthroscopic surgery should be proposed for @€eeerative meniscus lesion
with advanced OA on weight bearing radiographs [[L,&rade A

Exception should be discussed for young patienthwionsiderable symptoms.

Literature review:

Study Beginning of Symptoms to Inclusiq Inclusion to conversion (APM)
Sihvonens et al > 3 months 8 months
[6]
Stensrud et al [9 > 2 months ??
Herrlin et al [3] > 2 months ??
Yim et al [5] > 1 month ??
Katz et al [4] > 1 month < 6 months
(40 % < 3 months
40 % > 3months
20 % > 6months)
Gauffin et al [7] 7 months > 3 months

Algorithm of management

Main evidence concerning degenerative meniscus treaent timing:

1. Because no study defines the optimal timing betwésonset of symptoms, the
beginning of non-operative treatment and the surgidecision following non-
operative treatments failure, three months aftertbnset of the symptoms should
be considered as a reasonable time before the ARgision.This time corresponds
to the mean period between non operative treatneemd conversion to APM in
RCT(s)). Grade A

Literature review:
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Study Duration before orthopedic’
evaluation

Stensrud et al 2 mo

[9]

Herrlin et al [3] 2-6mo

Yim et al [5] 8 mo

Katz et al [4 1 mo
Gauffin et al [7] 3 mo

2. Three to 6 months after the onsetof symptoms shallpse before any surgery

proposal for a patient suffering from non-lockedom-arthritic knee pain due to a

degenerative meniscus lesion. Grade A

Study Minimal duration of non operative treatment befor®PM.
@steras et al[8] 12-16 weeks

Stensrud et al [9] 12 weeks

Herrlin et al [3] 8 weeks

Yim et al [5] 8 weeks

Neogi et al [10

12 weeks + home exercises

Rimingtonet al [11]

4 weeks AINS +/- rehab long term

3. An earlier surgical indication can be considered the case of considerable

mechanical symptoméuch as lack of range of motion; daily joint catoiy; and

joint locking for more than 2 seconds over at leaste week)Grade D
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Which algorithm has been proposed in the literatur@

[ Femorotibial pain, age > 40, no trauma ]

—

Radio-opaque
foreign bodies

MNa surgery

Condyle necrosis or | Unstable
signs of bone meniscal
overload lesion
| I =
immediate Treatment of Medical treatment Arthroscopic
EXCEion osteoathritis Poesible surgery an bore menisceciomy
and risk factors lesion {as partial as
Mo meniscectonmy poseible)

[27]Beaufils P, Hulet C, Dhénain M, Nizard R, Nouris&tPujol N.Clinical practice
guidelines for the management of meniscus lesindssolated lesions of the anterior
cruciate ligament of the knee in adulisthopTraumatolSurg Res. 2008vel of Evidence 4.
Beaufils et a[25]proposed in 2009 a clinical guideline concernirgtment of degenerative
meniscus lesion. The reader should be aware tiyatwa of the RCTs discussed above were
published at the time of this publication, leadiogubstantial differences between our
recommendation and theirs:
» Sihvonen et g6] RCT defining minimal age at 35 years was published
2013.
* RCTs on no-mild OA knee were published after 20i@ thus Beaufils et al
divided their guidelines based on OA std23)].
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* Most of RCTs on functional treatment vs arthroscfgrydegenerative

meniscus were published after 2010, allowing udetfne a clear duration
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ESSKA Meniscus Consensus algorithm

Degenerative Meniscus Lesion

Non-locked Painful Knee=1 Mo,

Age >35 yr, Clinical history and examination
compatible with degenerative meniscus
lesion

I

X-rays
(Weight bearing AP + Lat. + Schuss view)

MRIwhen special indications
Exclude further non-meniscus related disease

—1

iy

Non Operative treatment
+/-injection
At least 3 months (onset of
symptoms)
(except considerable mechanical
symptoms)
Treatment failure RLESEUCUEEEEEe
MRIif not already done
A 4
No OA evidence Evidence of OA on X-
on X-rays /[ MRI rays / MRI

l }

Treatment of early
arthritis No Arthroscopic
Debridement
Except considerable
mechanical symptoms

Arthroscopic Partial
Meniscectomy
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Appendix
This appendix describes non-operative treatmenthferconservative treatment of

degenerative meniscus lesions

To summarize, there is a trend that physical thesfyuld be attempted as a first line before
any other treatment. The length of a physical fhef@rogram should be a minimum of 3-6

months.

The main goals of an exercise program are to cbtiteopain and swelling, restore the range
of motion (ROM), restore or maintain isolated medcinction, and optimize lower extremity

neuromuscular coordination and muscle strength.

The program can by supervised by an experiencesigdiytherapist initially to assure correct

performance of the exercise, guide progressiomefprogram and monitor adverse effects.
The physical therapy program is divided into 3 @saslhe patient has to achieve certain

clinical milestones before progressing to the mdrese.

In phase 1 reduction of pain and swelling is imperative feducing arthrogenic muscle

inhibition (AMI). AMI is a result of reflex activit after injury which leads to the inability to

completely contract a muscle. Blocking or modifyitige sensory signals responsible for
initiating the inhibitory process or by activatirige inhibited motor neurons directly can
reduce AMI. Neuromuscular electrical stimulationMBS) appears to be a promising
intervention to use after ACL reconstruction touee AMI.

Initially, pain and swelling can be reduced by freqt application of ice (every two hours for
30 minutes) and activity reduction. In additioneduent (high repetitions) low-resistance
active and passive movements (e.g. pendulum motwitisin the pain free ROM of the knee

enhance the nutrition of the joint cartilage aneréiry stimulate joint recovery.

The exercises, progression (*) frequency, supervsi/nu supervision listed in tables
below is derived from the RCT’s. The program is bdh time and criterion based
however with an emphasis on criteria.

(*) Stensrud: best physiological rationale for traning progression whilst monitoring

adverse effects.
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phase 1

acute phase

appointments

» 3 training sessions per week: 1 with supervisibnon-

supervised training sessions

rehabilitation goals

» Restore normal gait
» Restore normal knee extension
» Eliminate/reduce swelling

» Restore quadriceps control

guidelines

» pain< 5 during/after exercise
e pain should subside < 12 hours

» no increase swelling (Stroke test/REF)

suggested exercises

. Knee extension on a bolster

. Prone hangs

. Supine wall slides, Heel slides, knee flexi
off the edge of the table

. Quadriceps setsStraight leg raises4 way

lifts on for balance and hip strength

on

€g

. Abdominal isometrics
. EMG feedback
cardiovascular exercise . easy cycling on stationary bike

progression criteria

Patient must meet 3 of the 4 criteria:
» No to minimal effusion (Stroke 0-1)
» Knee A/IPROM 0>=115 degrees

- Pain-free gait without crutches

» Knee Pain<= 4/10

» Muscle Strength >= 3/5

Phase 2

Once the patient has regained good control of thecias surrounding the knee, muscle

strengthening exercises can be initiated. A comimnaf open kinetic chain (OKC) and

closed kinetic chain (CKC) exercises can be usechpoove upper leg muscle strength, but
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the latter become more important with time becdlieg are more functional for the lower

limb.

Progression of exercises is based on the tolemainte patient and monitoring of adverse

effects like swelling after exercise as listedha table. The intensity of the exercises has to

be modified so that they can be performed withenghin limits.

phase 2

appointments

1 time per week, 2 unsupervised training sessions

rehabilitation goals

» Single leg stand control
» Good control and minimal/no pain with functional
movements, including step up/down, squat, pauiadé

(between 0° and 60° of knee flexion)

guidelines

e pain< 3 during/after exercise
e pain should subside < 12 hours

» avoid post-activity swelling (Stroke test)

suggested exercises

. commence neuromuscular control exercis

beginning with low velocity, single plane

S

ills

activities

. Non-impact balance and proprioceptive di

. Stationary bike

. Start running drills

. Hip and core strengthening

. Quadriceps strengthening

cardiovascular exercise . Prepare for sport or work specific energy

demands
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phase 2

progression criteria

e Patient must meet 4 of the 5 criteria:

» Knee A/IPROM 0>=125 degrees

» Minimal effusion

» Knee Pain<= 2/10

» Muscle Strength >= 4/5

> Single leg balance greater than 15 seconds

- Ability to carry out functional movements without
unloading affected (injured) leg or pain, while

demonstrating good control

Phase 3

The final phase of the exercise program is markesplort-specific exercises

phase 3

Return to activity phase

appointments

o 1 time per week, 2 unsupervised training sessions

rehabilitation goals

» Good control and no pain with sport and work specif

movements, including impact

guidelines

» pain< 2 during/after exercise
e pain should subside < 12 hours

 avoid post-activity swelling (Stroke test)

suggested exercises

. commence neuromuscular control exercis
higher velocity, multi-plane activities
. Strength and control drills related to sport

specific movements

S

. Sport/work specific balance
. Hip and core strengthening
cardiovascular exercise . Replicate sport or work specific energy

demands based on e.g. %HRmMax

progression criteria

» Dynamic neuromuscular control with multi-plane

activities without pain or swelling
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We emphasize the use of an individualized prograset on the patient’'s work or sports
related demands. Currently, the main clinical drade for the conservative management of

patients with degenerative meniscal tears and kag@eis the lack of evidence in regard of
what constitutes the best conservative treatment.
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