Arthroscopic partial meniscectomy for meniscal tears
of the knee: a systematic review and meta-analysis
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ABSTRACT

Objective To assess the benefit of arthroscopic partial
meniscectomy (APM) in adults with a meniscal tear and
knee pain in three defined populations (taking account
of the comparison intervention): (A) all patients (any
type of meniscal tear with or without radiographic
osteoarthritis); (B) patients with any type of meniscal tear
in a non-osteoarthritic knee; and (C) patients with an
unstable meniscal tear in a non-osteoarthritic knee.
Design Systematic review and meta-analysis.
Datasources A search of MEDLINE, Embase, CENTRAL,
Scopus, Web of Science, Clinicaltrials.gov and ISRCTN
was performed, unlimited by language or publication
date (inception to 18 October 2018).
Eligibilitycriteria Randomised controlled trials
performed in adults with meniscal tears, comparing APM
versus (1) non-surgical intervention; (2) pharmacological
intervention; (3) surgical intervention; and (4) no
intervention.

Results Ten trials were identified: seven compared
with non-surgery, one pharmacological and two
surgical. Findings were limited by small sample size,
small number of trials and cross-over of participants

to APM from comparator interventions. In group A (all
patients) receiving APM versus non-surgical intervention
(physiotherapy), at 6—12 months, there was a small
mean improvement in knee pain (standardised mean
difference [SMD] 0.22 [95% CI 0.03 to 0.40]; five trials,
943 patients; 2 48%; Grading of Recommendations
Assessment, Development and Evaluation [GRADE]: low),
knee-specific quality of life (SMD 0.43 [95% C10.10 to
0.75]; three trials, 350 patients; 12 56%; GRADE: low)
and knee function (SMD 0.18 [95% CI 0.04 to 0.33]; six
trials, 1050 patients; 1 27%; GRADE: low). When the
analysis was restricted to people without osteoarthritis
(group B), there was a small to moderate improvement
in knee pain (SMD 0.35 [95% Cl 0.04 to 0.66]; three
trials, 402 patients; 1 58%; GRADE: very low), knee-
specific quality of life (SMD 0.59 [95% CI 0.11 to 1.07];
two trials, 244 patients; 12 71%; GRADE: low) and knee
function (SMD 0.30 [95% CI 0.06 to 0.53]; four trials,
507 patients; 12 44%; GRADE: very low). There was no
improvement in knee pain, function or quality of life in
patients receiving APM compared with placebo surgery
at 6-12 months in group A or B (pain: SMD 0.08 [95%
Cl —0.24 to 0.41]; one trial, 146 patients; GRADE: low;
function: SMD —0.08 [95% Cl —0.41 to 0.24]; one trial,
146 patients; GRADE: high; quality of life: SMD 0.05
[95% Cl —0.27 to 0.38]; one trial; 146 patients; GRADE:
high). No trials were identified for people in group C.
Conclusion Performing APM in all patients with

knee pain and a meniscal tear is not appropriate, and
surgical treatment should not be considered the first-line
intervention. There may, however, be a small-to-moderate
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benefit from APM compared with physiotherapy for
patients without osteoarthritis. No trial has been limited
to patients failing non-operative treatment or patients
with an unstable meniscal tear in a non-arthritic joint;
research is needed to establish the value of APM in this
population.

Protocol registration number PROSPERO
CRD42017056844.

INTRODUCTION
The meniscus is a fibrocartilaginous structure within
the knee joint and is important for load distribu-
tion and knee stability.! * More than one-third of
people over the age of 50 years without any radio-
graphic evidence of osteoarthritis have meniscal
pathology detectable on MRI, rising to over 60%
for individuals with osteoarthritis.> Meniscal
tears may be stable or unstable mechanically and
may be symptomatic or asymptomatic.>™® When a
meniscal tear is considered the cause of symptoms,
surgical treatment to excise the unstable meniscal
tissue is frequently recommended.” This proce-
dure, arthroscopic partial meniscectomy (APM),
has become the most commonly performed ortho-
paedic surgical procedure worldwide and approx-
imately 2 million cases are performed each year,
with combined costs of several billion US dollars.®

Although the rate of knee arthroscopy being
performed for osteoarthritis has decreased over the
last 20 years, there has been an overall increase in
the rate of APM being performed in patients (with
or without osteoarthritis) over the same period.”'*
The intervention rate has been challenged following
the publication of recent clinical effectiveness
studies, especially as meniscectomy is not an entirely
benign procedure and may be associated with rare
but serious complications.”° Some have recom-
mended against arthroscopy in ‘nearly all patients’
with ‘degenerative knee disease’ and suggest that
further research is not required.”’ However, given
the heterogeneity of the population, others have
highlighted the importance of patient selection
criteria to achieve treatment success with APM,
as symptoms may often be caused by an under-
lying degenerative process and not the meniscal
tear.’ 222 In this situation, symptoms would not be
expected to be relieved by APM, and surgery should
only be targeted at meniscal tears that are believed
to be the direct cause of pain.® ** However, does
any evidence exist to suggest that treatment in the
latter case would be effective or ineffective?

There is international consensus from specialist
knee societies regarding the patient selection factors
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that are important in the management of patients with meniscal
tears in contemporary practice.” * Arthroscopy in patients with
significant or end-stage osteoarthritis is not advised.” * APM is
now only recommended in patients with an ‘unstable’ pattern
of meniscal tear visible on MRI that corresponds with meniscal
(‘mechanical’) type symptoms.”® ?° Furthermore, the current
recommendation is that in nearly all cases, APM should only be
performed in patients who have failed a period of non-surgical
treatment.'® % 2° Previous systematic reviews have evaluated
undifferentiated ‘arthroscopy’ (combining lavage, debridement
and APM trials) for the degenerative knee.'® 27>’ This evidence
supports the current view that this approach to treatment is
outdated and no longer recommended.* ** Nevertheless, specif-
ically for APM, there appears to be some conflict when consid-
ering published guidelines: on one side, the view that APM in
the right patient is effective, and on the other side, the view that
APM in all patients with degenerative meniscal tears is ineffec-
tive.”! ¥

In light of the differing views and the impact of this clinical
condition on such a large number of patients, there is a need to
appraise the evidence for APM in the management of meniscal
tears with specific emphasis on areas of uncertainty.’® The aim
of this systematic review is to analyse the current evidence
regarding the comparative effectiveness of APM with stratifica-
tion by comparator intervention and the key clinical and radio-
logical assessment criteria.

METHODS

This systemic review was conducted following the methods of
the Cochrane Handbook for Systematic Reviews and reported
in accordance with the Preferred Reporting Items for System-
atic Review and Meta-Analyses (PRISMA) statement.>! 32 The
protocol for this review was published on PROSPERO on
22 February 2017.

Study eligibility criteria

Participants

We included studies of adults (18 years of age and older) with
meniscal tears of the knee. We excluded studies of individuals
with other injuries to the knee (eg, ACL ligament injury and
fracture), previous surgery to the knee (eg, ligament recon-
struction and arthroscopy) or anatomical variants (eg, discoid
meniscus).

Three population groups with knee pain and a meniscal tear
were considered: (A) all patients (any type of meniscal tear
with or without radiographic osteoarthritis); (B) patients with
any type of meniscal tear in a non-osteoarthritic knee; and (C)
patients without osteoarthritis and with an unstable meniscal tear
as defined by symptoms (meniscal or ‘mechanical’ symptoms —
author definition) and the pattern of the meniscal tear on MRI
imaging (author definition). These groups were defined based on
consensus statements summarising the important stratification
factors relevant to patients with meniscal tears, where group C
represents the ‘ideal candidate’ for APM.* Severity of osteoar-
thritis is recognised as a key selection factor and, in accordance
with published consensus, osteoarthritis was defined radiograph-
ically as Kellgren-Lawrence grade 2 or greater changes on a plain
x-ray radiograph of the knee (or equivalent).’® % ** Although
mechanical symptoms and unstable meniscal tears have been
defined and investigated by several groups, there remains some
variability in published definitions.**® ** **¢ Therefore, for the
purposes of this review, study author definitions of these terms

Table 1 Characteristics of population groups evaluated

Severity of radiographic Type of meniscal Corresponding

Group  osteoarthritis (OA) tear symptoms

(A) Any (K-L 0-4) Any Pain

(B) Without OA (K-L 0-1) Any Pain

(@] Without OA (K-L 0-1) Unstable (author Meniscal (author
definition) definition)

K-L, Kellgren-Lawrence grade.

were accepted for inclusion in group C. Table 1 summarises the
characteristics of the three population groups considered.

Intervention
We included studies of APM as the primary intervention. We
excluded studies of open or ‘total’ meniscectomy.

Comparators

We included studies with the following comparators, which were
analysed separately: (1) non-surgical (eg, physiotherapy and
exercise therapy); (2) pharmacological (eg, non-steroidal anti-
inflammatory drugs [NSAIDS], intra-articular steroid injection);
(3) surgical (eg, arthroscopic lavage, diagnostic arthroscopy, sham
surgery and placebo surgery); and (4) no intervention (eg, waiting
list and active monitoring). We excluded studies with other surgical
intervention comparators (eg, open meniscectomy, meniscal repair,
allograft or implant transplantation and chondroplasty). Placebo
surgery was defined as diagnostic arthroscopy with omission of
partial meniscectomy as the ‘critical element’.** Sham surgery was
defined as a procedure requiring an anaesthetic and surgical skin
incision but without any knee arthroscopy procedure (diagnostic,
washout and other) being performed.

Outcomes

The primary outcomes assessed were knee function and knee
pain, as measured using a validated patient-reported outcome
measure (PROM) (eg, Lysholm knee scale and Knee injury and
Osteoarthritis Outcome Score [KOOS] pain scale, respectively).®”
Secondary outcomes assessed, where reported, were knee-specific
quality of life (eg, KOOS quality of life and Western Ontario
Meniscal Evaluation Tool) and generic health-related quality of
life (eg, EuroQol five dimensions questionnaire [EQ-5D]), pres-
ence of knee ‘mechanical symptoms’ (eg, subdomain Lysholm or
Meniscal Symptom Index) and activity level (eg, Tegner); number
of individuals requiring repeat surgery (eg, further arthroscopy and
knee replacement); and number of individuals developing compli-
cations (eg, venous thromboembolism, infection and mortality).
Outcomes were assessed at 6—12 months (midterm) follow-up. If
both 6-month and 12-month data were reported, the 12-month
data were included in the meta-analysis. In addition, analysis of
early (under 6 months) and long-term (over 12 months) outcome
was performed where data were available.

Information sources and search strategy

A search of MEDLINE, Embase, CENTRAL, Scopus and
Web of Science was performed (24 March 2017 and updated
12 April 2018; 18 October 2018), unlimited by language or
publication date. The search was designed and performed by
an independent librarian; full details are available in online
supplementary appendix 1. Clinical trial registries (clinical-
trials.gov and ISRCTN) were searched to identify ongoing and
recently completed studies. Randomised controlled trials (RCTs)
(including quasirandomised) were eligible for inclusion. Cohort
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studies with a comparator group were also identified but not
included in the meta-analysis. When no trial was identified
(group C), the cohort evidence was reviewed in this context.

Study selection and data extraction

The title and abstract of the search results was screened by
two authors (SGFA and APM/LEB). The full-text articles were
retrieved for all studies meeting the inclusion criteria. Where
there was disagreement on inclusion of a study based on the title
and abstract, the full-text article was retrieved, and inclusion
was decided by consensus.

Data were extracted using a previously piloted data extraction
form. Data items extracted included study design, study centres
and location, length of follow-up, funding source and conflicts of
interest, inclusion and exclusion criteria, number of randomised
participants, number lost to follow-up, number analysed, base-
line demographics including age and gender, details of the inter-
vention and comparator delivered. Final value outcome data
were extracted for the primary and secondary outcomes.

Risk of bias

Studies meeting the inclusion criteria were formally evaluated
for risk of bias using the Cochrane ‘risk-of-bias tool’, assessing
for selection bias, performance bias, detection bias, attrition
bias, reporting bias and other bias (including baseline imbalance
and cross-over).*® Two authors (SGFA and SH) assessed each
of the included studies and each potential source of bias was
graded as high, low or unclear risk of bias; any disagreements
were resolved by consensus.*®

Data synthesis

Meta-analyses were undertaken where studies were considered
sufficiently clinically and methodologically similar and reported for
the relevant population group. Where studies met criteria for inclu-
sion, but published data were inadequate for meta-analysis, study
authors were contacted to request appropriate summary or raw
data for inclusion. In addition, unpublished subgroup data were
requested from the authors of included studies. Data were analysed
separately to compare the effects of APM versus each of the main
comparator interventions: (1) non-surgical (eg, physiotherapy and
exercise therapy); (2) pharmacological (eg, NSAIDS and intra-
articular steroid injection); (3) surgical (eg, arthroscopic lavage,
diagnostic arthroscopy, sham surgery and placebo surgery); and (4)
no intervention (eg, waiting list and active monitoring).

The standardised mean difference (SMD) with 95% CIs
was used to pool the results of individual trials for continuous
outcomes measured using different scales. When interpreting the
magnitude of effects using SMD, we used the index thresholds
recommended by Cohen.>” The MD and 95% CIs were used
for pooling continuous outcomes measured using the same scale.
When considered appropriate, we used a random effects model
to pool for results of comparable groups of trials in a meta-
analysis. Scales were transformed if required to ensure that a
higher score indicated a better outcome. If the SD or mean was
not reported in the original article, where possible, it was calcu-
lated from the reported data, obtained directly from the study
authors, or estimated using established methods.*! 4

Summary of findings tables

A summary of findings table was constructed for the two
comparisons with more than one trial: APM versus non-surgical
intervention (physiotherapy), and versus surgical intervention
(placebo surgery and sham surgery). The outcomes included

were: knee function, knee pain, knee-specific quality of life and
generic quality of life. Grading of Recommendations Assessment,
Development and Evaluation (GRADE) considerations (risk of
bias, consistency of effect, imprecision, indirectness and publica-
tion bias) were assessed and used to summarise the quality of the
study evidence that contributed data to each outcome.*!

Change between the protocol and published review
Following data extraction, as the majority of studies reported
patient-reported pain separately from function, rather than
reporting complete composite scores (eg, KOOS-5), we modified
our analysis plan to more comprehensively report pain, function
and quality of life outcomes separately. Similarly, the majority
of studies reported either 6-month or 12-month outcome data
(not both) and defined long-term follow- up as greater than
12 months. Therefore, to provide a more complete picture of
early, medium and long-term outcomes, we modified the time
point at which outcomes were reported to: under 6 months,
6-12 months and over 12 months, respectively. One included
study did not perform MRI in all patients prior to randomisation
(Gaulffin et al 2014).*

RESULTS
The search strategy identified 1854 unique articles for screening.
After screening, 34 full-text articles were retrieved, of which 20
articles (reporting 11 studies) were eligible for evaluation. Ten
studies were RCTs (published in 19 articles) and one was a cohort
study (1 article). The study selection process is summarised in
the PRISMA flow diagram (figure 1). Excluded studies are listed
in online supplementary appendix 2. Unpublished data were
requested from the authors of all included studies for inclusion in
group B or group C, with data subsequently provided for group
B by the authors of four studies (Gauffin et al, Kise et al, Roos et
al and van de Graaf et al).*™ The search of clinical trial regis-
tries identified three ongoing studies (see online supplementary
appendix 3).%7%¢

Seven RCTs (Herrlin et al, Katz et al, Osteras et al, Yim
et al, Gauffin et al, Kise et al and van de Graaf et al)***+ # 31-%4
compared the effects of APM versus non-surgical interventions.
One RCT (Vermesan et al*’) compared the effects of APM versus
pharmacological interventions. Two RCTs (Sihvonen et al and
Roos et al’® **) compared the effects of APM versus surgical
interventions.” ** No studies were identified comparing the
effects of APM versus no intervention. The characteristics of
the included studies are summarised in table 2. Full details of
the inclusion, exclusion criteria, delivery of the intervention and
comparator interventions, location and funding are included in
online supplementary appendix 4.

APM versus non-surgical interventions

Study characteristics

Eight studies (seven RCTs and one cohort study) were identified,
including a total of 1186 participants randomised with a mean age
ranging from 47 years to 58 years.* * # 31%* Al RCTs included
a physiotherapy comparator (intervention delivered for between 6
weeks and 3 months) with follow-up ranging from 3 months to 60
months (table 2). All seven RCTs were eligible for analysis in group
A; data from four RCTs (after receipt of unpublished data) excluding
patients with osteoarthritis were eligible for analysis in group B.

Risk of bias
All seven RCTs were rated at high risk of performance and detec-
tion bias due to a lack of blinding. The method of random sequence
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Search Strategy
. ' ' ' . I
1S
H MEDLINE Embase CENTRAL Scopus Web of Science
2 953 records 750 records 575 records 587 records 451 records
=
=
E | | | |
v
1854 records after duplicates removed
A4
o
g 1854 abstracts screened
8
&
3 > 1820 excluded
A
34 full articles reviewed
> 14 articles excluded:
= e 8 population
ﬁ) »| ® 3 outcome
:5 e | intervention
e 1 study design
e 1 protocol (terminated study)
v
20 articles (10 trials, 1 cohort) evaluated
=]
Q
<9
=
9 .
k= Comparators: v il v
Surgical Non-Surgical Pharmacological No Intervention
2 trials 7 trials, 1 cohort 1 trial 0 trials

Figure 1

generation was unclear in four RCTs, and allocation concealment
was unclear in four (table 2). One RCT was rated at high risk of
attrition bias due to greater than 10% loss to follow-up. Five were
rated at high risk of bias due to cross-over rates exceeding 10% of
non-surgical participants (other bias) (table 2).

Knee pain

(A) All patients (any type of meniscal tear with or without
radiographic osteoarthritis)

There was a small improvement in knee pain following APM
compared with physiotherapy at 6-12 months (SMD 0.22 [95%
CI 0.03 to 0.40]; five trials, 943 patients; I* 48%; GRADE: low)
(figure 2A). This is the equivalent of a MD of 4.10 KOOS (95%
CI 0.74 to 7.46), measured using the KOOS pain scale, where the
Minimal Clinically Important Difference (MCID) is estimated to
be around 8-10.°°37 There was no difference at under 6 months
(SMD 0.18 [95% CI —0.00 to 0.37]; two trials, 434 patients;
I* 0%; GRADE: very low) but a small improvement at over 12
months (SMD 0.22 [95% CI 0.04 to 0.40]; three trials, 484
patients; I* 0%; GRADE: very low) (table 3; online supplementary
appendix 5).

(B) Patients with any type of meniscal tear in a non-osteoarthritic
knee

There was a small to moderate improvement in knee pain
following APM compared with physiotherapy at 6-12 months

PRISMA flow diagram full search strategy may be found in online supplementary appendix 1.

(SMD 0.35 [95% CI 0.04 to 0.66]; three trials, 402 patients;
I> 58%; GRADE: very low) (figure 2B). This is the equivalent
of a MD of 6.91 [95% CI 2.87 to 10.94], measured using the
KOOS pain scale, where the MCID is estimated to be around
8-10.>°°" There was also no difference at under 6 months (SMD
0.16 [95% CI —0.25 to 0.57]; two trials, 306 patients; ? 68%;
GRADE: very low) or over 12 months (SMD 0.21 [95% CI 0.00
to 0.42]; three trials, 368 patients; I* 0%; GRADE: very low)
(table 3; online supplementary appendix 5).

(C) Patients with an unstable meniscal tear in a non-osteoarthritic
knee

One cohort study was identified in patients undergoing physio-
therapy, with patients still complaining or unsatisfied on comple-
tion of treatment being offered APM.*® This cohort reported
failure of physical therapy in all 50 included patients after a
period of 8 weeks due to no significant change in visual analogue
pain scores (VAS). All 50 patients subsequently opted to undergo
APM, and a significant improvement in patient-reported pain
was reported at average 12.5-month follow-up.

Knee function

(A) All patients (any type of meniscal tear with or without
radiographic osteoarthritis)

There was a small improvement in knee function following APM
versus non-surgical treatment at 6—12 months (SMD 0.18 (95%
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APM Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% Cl ABCDEFG
2A: All patients (with or without osteoarthritis)
Gauffin 2014 84.36 14.74 70 77.8 19.01 60 17.1% 0.39 [0.04, 0.74] —_— 20000°0
Herrlin 2007 87 16.82 47 84 16.87 43 13.7% 0.18 [-0.24, 0.59] S 272007720
Katz 2013 80.9 17.7 156 80.7 17.51 164 26.9% 0.01 [-0.21, 0.23] —— ++00+00
Kise 2016 88.72 15 66 79.69 18.71 64 17.0% 0.53 [0.18, 0.88] —_— ++00 +00
Van de Graaf 2018  78.98 25.15 139 75.61 25.12 134 25.3% 0.13 [-0.10, 0.37] R 200820
Subtotal (95% CI) 478 465 100.0% 0.22 [0.03, 0.40] E 2
Heterogeneity: Tau? = 0.02; Chi* = 7.63, df = 4 (P = 0.11); I> = 48%
Test for overall effect: Z = 2.30 (P = 0.02)
2B : Patients without osteoarthritis
Gauffin 2014 84.62 146 66 77.47 19.46 53 31.7% 0.42 [0.05, 0.79] — 20000°0
Kise 2016 89.73 13.65 63 80.24 17.99 62 32.3% 0.59 [0.23, 0.95] —a 000600
Van de Graaf 2018  77.94 26.23 87 75.99 24.09 71 36.0% 0.08 [-0.24, 0.39] ——— ©2002-0
Subtotal (95% CI) 186 100.0% 0.35 [0.04, 0.66] .
Heterogeneity: Tau? = 0.04; Chi* = 4.78, df = 2 (P = 0.09); I> = 58%
Test for overall effect: Z = 2.24 (P = 0.03)

-1 -05 0 05 1

Test for subgroup differences: Chi? = 0.54, df = 1 (P = 0.46), I> = 0%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Favours Control Favours APM

Figure 2 Pain following arthroscopic partial meniscectomy (APM) versus non-surgical intervention (612 months).

CI 0.04 to 0.33); six trials, 1050 patients; I?27%; GRADE: Low)
(figure 3A), equivalent to a MD 3.36 (95% CI 0.55 to 6.16),
measured using the Lysholm scale, where the MCID is estimated
to be around 8-10 as measurement properties are similar to
KOOS.%¢57% There was no difference at under 6 months (SMD
0.08 (95% CI —0.08 to 0.25); four trials, 561 patients; I 09%;
GRADE: Low) but a small improvement at over 12 months
(SMD 0.18 (95% CI 0.04 to 0.33); five trials, 730 patients; I*
0%; GRADE: Low) (table 3; online supplementary appendix 3).

(B) Patients with any type of meniscal tear in a non-osteoarthritic
knee

There was a small to moderate improvement in knee function
following APM versus non-surgical treatment at 6—12 months
(SMD 0.30 (95% CI 0.06 to 0.53); four trials, 507 patients;
1°44%; GRADE: Very low) (figure 3B), equivalent to a MD of
5.31 (95% CI 1.12 to 9.51), measured using the Lysholm scale,
where the MCID is estimated to be around 8-10 as measurement
properties are similar to KOOS.*®%”*? There was also no differ-
ence at under 6 months (SMD 0.11 (95% CI —0.13 to 0.35);
three trials, 411 patients; I* 33%; GRADE: Low) but a small
improvement at over 12 months (SMD 0.19 (95% CI 0.01 to
0.36); four trials, 501 patients; I* 0%; GRADE: Low) (table 3;
online supplementary appendix 5).

(C) Patients with an unstable meniscal tear in a non-osteoarthritic
knee

One cohort study was identified with patients undergoing a phys-
iotherapy programme, with patients still complaining or unsatis-
fied after completion of this treatment being offered APM.*® In
this study, the authors defined an unstable meniscal tear using
previously published MRI-based radiological criteria and also
corresponding positive McMurray test on clinical examina-
tion.**® This cohort reported failure of physical therapy in all 50
included patients after a period of 8 weeks due to no significant

change in function (Lysholm knee scale). All 50 patients subse-
quently opted to undergo APM, and a significant improvement
in patient-reported function was reported at average 12.5-month
follow-up.

Knee specific and generic quality of life

(A) All patients (any type of meniscal tear with or without
radiographic osteoarthritis)

There was improvement in knee-specific quality of life following
APM compared with non-surgical treatment at 6-12 months
(SMD 0.43 [95% CI 0.10 to 0.75]; three trials, 350 patients; I*
56%; GRADE: low) (figure 4A). This is the equivalent of a MD of
10.36 [95% CI 3.58 to 17.14], measured using the KOOS quality
of life scale, where the MCID is estimated to be around 8-10.%¢ %7
There was also improvement at under 6 months (SMD 0.45 [95%
CI0.10 to 0.80]; one trial, 129 patients; GRADE: low) and a small
to moderate improvement over 12 months (SMD 0.30 [95% CI
0.05 to 0.56]; two trials, 245 patients; I* 0%; GRADE: very low)
(table 3; online supplementary appendix 5). There was no differ-
ence in generic quality of life following APM versus non-surgical
treatment at 6-12 months (SMD 0.01 [95% CI —0.34 to 0.35];
MD 0.00 EQ-5D [95%CI —0.06 to 0.06]; one trial, 130 patients;
GRADE: low), but a small to moderate improvement was reported
at over 12 months (SMD 0.47 [95% CI 0.10 to 0.85]; MD 0.10
EQ-5D [95%CI 0.02 to 0.18]; one trial, 113 patients; GRADE:
very low) (table 3). For EQ-5D, an MCID of 0.15 is proposed.®’

(B) Patients with any type of meniscal tear in a non-osteoarthritic
knee

There was a moderate to large improvement in knee-specific
quality of life following APM compared with non-surgical treat-
ment at 612 months (SMD 0.59 [95% CI 0.11 to 1.07]; two
trials, 244 patients; I* 71%; GRADE: low) (figure 4B). This
is the equivalent of a MD of 12.89 [95% CI 3.60 to 22.18],
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Table 3  Summary of findings: APM versus non-surgical comparators

Participants Standardised MD MD
Outcome Endpoint (RCTs) (95%Cl) (95%Cl) I? GRADE quality*
(A) All patients (any type of meniscal tear with or without radiographic osteoarthritis)
Pain Under 6 months 434 (2 RCTs) 0.18 (-0.00 t0 0.37) (KOOS pain) 0% @OOO Very lowts
4.46 better (0.22 to 8.71)
6-12 months 943 (5 RCTs) 0.22 (0.03 to 0.40) 4.10 better (0.74 to 7.46) 48% ®dOO Lowt
Over 12 months 484 (3 RCTs) 0.22 (0.04 to 0.40) 4.43 better (0.72 to 8.14) 0% @OOO Very lowts
Function Under 6 months 561 (4 RCTs) 0.08 (~0.08 to 0.25) (Lysholm scale) 0% ®dOO Lowt
1.38 better (—1.54 to 4.31)
6-12 months 1050 (6 RCTs) 0.18 (0.04 to0 0.33) 3.36 better (0.55 to 6.16) 27% ®eO0 Lowt
Over 12 months 730 (5 RCTs) 0.18 (0.04 to 0.33) 2.59 better (0.29 to 4.89) 0% ®pO0 Lowt
Knee-specific QoL Under 6 months 129 (1 RCT) 0.45 (0.10 to 0.80) (KOOS Qol) NA o300 Lowt
9.59 better (2.34 to 16.84)
6—12months 350 (3 RCTs) 0.43 (0.10 to 0.75) 10.36 better (3.58 to 17.14) 56% ®DOO Lowt
Over 12 months 245 (2 RCTs) 0.30 (0.05 to 0.56) 6.92 better (1.33 to 12.52) 0% OO0 Very lowtt
Generic QoL Under 6 months None NA (EQ-5D VAS) NA NA NA
6-12 months 130 (1 RCT) 0.01 (—0.34 to 0.35) 0.00 better (-0.06 to 0.06) NA ®dOO Lowt
Over 12 months 113 (1 RCT) 0.47 (0.10 to 0.85) 0.10 better (0.02 to 0.18) NA @OOO Very lowts
(B) Patients with any type of meniscal tear in a non-osteoarthritic knee
Pain Under 6 months 306 (2 RCTs) 0.16 (—0.25 to 0.57) (KOOS pain) 68% @OOO Very lowt+§
3.28 better (—4.33 to 10.90)
6-12 months 402 (3 RCTs) 0.35 (0.04 to 0.66) 6.91 better (2.87 to 10.94) 58% ®OOO Very lowt§]
Over 12 months 368 (3 RCTs) 0.21 (0.00 to 0.42) 4.15 better (0.14 to 8.16) 0% ®OOO Very lowt#
Function Under 6 months 411 (3 RCTs) 0.11 (=0.13 t0 0.35) (Lysholm scale) 33% @O0 Lowt
1.93 better (-2.40 to 6.26)
6-12 months 507 (4 RCTs) 0.30 (0.06 to 0.53) 5.31 better (1.12 to 9.51) 44% @OOO Very lowt*
Over 12 months 501 (4 RCTs) 0.19(0.01 to 0.36) 2.69 better (—0.65 to 6.03) 0% OO0 Lowt
Knee-specific QoL Under 6 months 124 (1 RCT) 0.52 (0.16 to 0.87) (KOOS Qol) NA ®DOO Lowt
10.42 better (3.36 to 17.48)
6-12 months 244 (2 RCTs) 0.59 (0.11 to 1.07) 12.89 better (3.60 to 22.18) 1% ®®O0 Lowt
Over 12 months 231 (2 RCTs) 0.39 (0.13 to 0.65) 8.40 better (2.86 to 13.95) 0% ®DOO Lowt
Generic QoL Under 6 months None NA (EQ-5D VAS) NA NA NA
6-12months 119 (1 RCT) 0.06 (~0.30 to 0.42) 0.01 better (~0.05 to 0.08) NA eeO0 Lowt
Over 12 months 105 (1 RCT) 0.63 (0.23 to 1.02) 0.13 better (0.05 to 0.21) NA @OOO Very lowt*

SMD in function was translated and re-expressed as an MD in the Lysholm knee scale, using the SD of 19.4 reported for patients with isolated meniscal tears.”

*GRADE rating explanations.”
tRisk of bias (very serious): no blinding of participants.

tImprecision (serious): wide Cl including potential MCID (benefit) with MD less than MCID.

§Inconsistency (very serious): high level of heterogeneity (>50%) between studies.
limprecision (very serious): wide Cl including no benefit and potential MCID (benefit).

APM, arthroscopic partial meniscectomy; EQ-5D, EuroQol five dimensions questionnaire; GRADE, Grading of Recommendations Assessment, Development and Evaluation; 2,
heterogeneity; KOOS, Knee injury and Osteoarthritis Outcome Score; MD, mean difference; QoL, quality of life; RCTs, randomised controlled trials; SMD, standardised mean

difference; VAS, visual analogue pain score.

measured using the KOOS quality of life scale, where the MCID
is estimated to be around 8-10.°°*” There was also a moderate
to large improvement at under 6 months (SMD 0.52 [95% CI
0.16 to 0.87]; one trial, 124 patients; GRADE: low) and over
12 months (SMD 0.39 [95% CI 0.13 to 0.65]; two trials, 231
patients; I* 0%; GRADE: low) (table 3; online supplementary
appendix 5). There was a no improvement in generic quality of
life at 6-12 months (SMD 0.06 [95% CI —0.30 to 0.42]; MD
0.01 EQ-5D [95%CI —0.05 to 0.08]; one trial; 119 patients;
GRADE: low), but a moderate to large difference was reported
at over 12 months (SMD 0.63 [95% CI 0.23 to 1.02]; MD 0.13
EQ-5D [95%CI 0.05 to 0.21]; one trial, 105 patients; GRADE:
very low) (table 3). For EQ-5D, an MCID of 0.15 is proposed.®’

Other outcomes
See online supplementary appendix 6.

APM versus pharmacological comparators

Study characteristics

One RCT comparing APM with intra-articular steroid injection
was identified, including 114 randomised patients with a mean
age of 58 years (table 2; online supplementary appendix 4).°°
Patients were followed up at 1 month and 12 months, and only
the Oxford Knee Score (pain and function) and repeat operation
data were reported. This RCT included patients with osteoar-
thritis was therefore only eligible for analysis in group A.

Risk of bias

A summary of the risk of bias assessment is shown in table 2.
This study was rated at high risk of performance and detection
bias due to a lack of blinding. The method of random sequence
generation and allocation concealment was unclear. The rate of
loss to follow-up was 14.0% (n=16/114), and therefore the trial
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APM Control
Study or Subgroup  Mean SD Total Mean SD Total Weight

Std. Mean Difference
1V, Random, 95% ClI

Risk of Bias
ABCDEFG

Std. Mean Difference
1V, Random, 95% CI

3A: All patients (with or without osteoarthritis)

Gauffin 2014 86.09 16.02 70 83.42 17.79 60 14.1%
Herrlin 2007 80 27.3 47 79.2 213 43 10.5%
Katz 2013 86.3 15.81 156 85.5 15.57 164 26.1%
Kise 2016 83.72 17.37 66 73.12 19.43 63 13.6%
Van de Graaf 2018 70.68 19.22 143 66.44 18.29 136 24.0%
Yim 2013 84.1 17.7 50 82.3 17 52 11.7%
Subtotal (95% CI) 532 518 100.0%

Heterogeneity: Tau? = 0.01; Chi? = 6.89, df = 5 (P = 0.23); I* = 27%
Test for overall effect: Z = 2.43 (P = 0.02)

3 B: Patients without osteoarthritis

Gauffin 2014 86.62 15.68 66 83.51 18.39 53  24.4%
Kise 2016 85.09 15.44 63 73.73 18.73 61 24.4%
Van de Graaf 2018 71.39 19.15 90 66.86 19.33 72 28.7%
Yim 2013 84.1 17.7 50 823 17 52 22.5%
Subtotal (95% CI) 269 238 100.0%

Heterogeneity: Tau? = 0.03; Chi? = 5.34, df = 3 (P = 0.15); I> = 44%
Test for overall effect: Z = 2.45 (P = 0.01)

Test for subgroup differences: Chi? = 0.63, df = 1 (P = 0.43), 1> = 0%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

0.16 [-0.19, 0.50] -
0.03 [-0.38, 0.45] —_—
0.05 [-0.17, 0.27] —
0.57 [0.22, 0.92] ——
0.23 [-0.01, 0.46] =
0.10 [-0.29, 0.49] —p—
0.18 [0.04, 0.33] L 2
0.18 [-0.18, 0.54] e
0.66 [0.30, 1.02] —
0.23 [-0.08, 0.55] R
0.10 [-0.29, 0.49] ——
0.30 [0.06, 0.53] P

-1 05 0 05 1
Favours Control Favours APM

Figure 3  Function following arthroscopic partial meniscectomy versus non-surgical intervention (6—12 months).

was rated at high risk of attrition bias. The trial was also rated at
high risk of bias due to a cross-over rate exceeding 10% of non-
surgical participants (20.8%; other bias).

Knee pain and function

(A) All patients (any type of meniscal tear with or without
radiographic osteoarthritis)

There was no improvement following APM versus intra-
articular steroid injection at 6-12 months (SMD 0.38 [95%
CI —0.02 to 0.78]; one trial; 98 patients; GRADE: low). This
corresponds to an MD of 1.40 (95% CI —0.07 to 2.87), using

the Oxford Knee Score from 0 (severe symptoms) to 48 (no
symptoms), where a MCID of § points is proposed for patients
with osteoarthritis.®® There was a moderate to large improve-
ment at under 6 months (SMD 0.82 [95% CI 0.41 to 1.23]; MD
2.90 Oxford Knee Score [95% CI 1.50 to 4.30]; one trial; 98
patients; GRADE: low).

(B) Patients with any type of meniscal tear in a non-osteoarthritic
knee and (C) Patients with an unstable meniscal tear in a non-
osteoarthritic knee

No trials were identified.

APM Control Std. Mean Difference Effect size: Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI ABCDETFG
4 A : All patients (with or without osteoarthritis)
Gauffin 2014 65.59 22.63 70 58.85 22.17 60 35.3% 0.30 [-0.05, 0.65] T
Herrlin 2007 67 33.65 47 60.67 23.78 43 30.1% 0.21 [-0.20, 0.63] — T
Kise 2016 78.88 21.02 66 62.7 22.38 64  34.6% 0.74 [0.39, 1.10] —
Subtotal (95% CI) 183 167 100.0% 0.43 [0.10, 0.75] B

Heterogeneity: Tau? = 0.05; Chi? = 4.53, df = 2 (P = 0.10); I> = 56%
Test for overall effect: Z = 2.59 (P = 0.010)

4 B : Patients without osteoarthritis
Gauffin 2014 66.44 22.68
Kise 2016 80.65 19.11 63 63.21 22.21 62 49.9%
Subtotal (95% CI) 115 100.0%
Heterogeneity: Tau? = 0.08; Chi? = 3.44, df = 1 (P = 0.06); I = 71%

Test for overall effect: Z = 2.42 (P = 0.02)

66 58.49 22.68 53 50.1%

Test for subgroup differences: Chi? = 0.32, df = 1 (P = 0.57), I*> = 0%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

0.35[-0.02, 0.71]
0.84[0.47, 1.20]
0.59 [0.11, 1.07]

-1 05 0 05 1
Favours Control Favours APM

Figure 4 Knee-specific health-related quality of life following arthroscopic partial meniscectomy (APM) versus non-surgical intervention (6—12

months).
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Other outcomes
See online supplementary appendix 6.

APM versus surgical interventions

Study characteristics

Two RCTs (Sihvonen et al and Roos et al) were identified,
including a total of 190 participants’ randomised with a mean
age of 52 years and 46 years, respectively.”® ** One RCT
(Sihvonen et al)®* compared the effect of APM versus placebo
surgery (diagnostic arthroscopy). The other RCT Roos et al
compared the effect of APM versus sham surgery (skin incisions
only) (table 2).** Available study data for both RCTs excluded
patients with osteoarthritis and were eligible for analysis in
group A and group B.

Risk of bias

A summary of the risk of bias assessment for the included studies
is shown in table 2. One study Roos et al** was rated at high risk
of bias due to a high proportion (36%) of patients randomised
to the comparator intervention ‘crossing-over’ to undergo APM
before final follow-up (other bias).

Knee pain

(A) All patients (any type of meniscal tear with or without
radiographic osteoarthritis) and (B) patients with any type of
meniscal tear in a non-osteoarthritic knee

There was no improvement in knee pain in those patients who
received APM compared with those who received placebo
surgery at 6—12 months (SMD 0.08 [95% CI —0.24 to 0.41]; one
trial, 146 patients; GRADE: low). This is the equivalent of a MD
of 2.00 [95% CI —5.69 to 9.69] measured using the KOOS pain
scale from 0 (worse) to 100 (better) where a minimum clinically
important difference (MCID) is estimated to be around 8-10.%¢%7
There was also no improvement in knee pain in comparison with

sham surgery at under 6 months (SMD 0.26 [95% CI —0.41 to
0.93]; one trial; 35 patients; GRADE: low). At over 12 months,
there was a moderate to large improvement in patients receiving
APM in comparison with sham surgery (SMD 0.72 [95% CI
0.02 to 1.42]; one trial, 34 patients; GRADE: low) equivalent
to a MD of 17.50 (95% CI 1.16 to 33.84) measured using the
KOOS pain scale. There was no improvement in comparison to
placebo surgery (SMD 0.00 [95% CI —0.33 to 0.33]; MD 0.00
KOOS pain [95%CI —8.35 to 8.35]; one trial; 144 patients;
GRADE: low) or combining the placebo and sham surgery trials
(SMD 0.29 [95% CI —0.40 to 0.99]; two trials, 178 patients;
I> 70%; GRADE: very low) (table 4; online supplementary
appendix 5).

(C) Patients with an unstable meniscal tear in a non-osteoarthritic
knee
No trials were identified.

Knee function

(A) All patients (any type of meniscal tear with or without
radiographic osteoarthritis) and (B) patients with any type of
meniscal tear in a non-osteoarthritic knee

There was no improvement in knee function following APM
compared with placebo surgery at 6-12 months (SMD —0.08
[95% CI —0.41 to 0.24]; one trial, 146 patients; GRADE: high);
equivalent of a MD of —1.55 (95% CI —7.95 to 4.66) measured
using the Lysholm scale from 0 (worse) to 100 (better), where
the MCID is estimated to be around 8-10 as measurement prop-
erties are similar to KOOS.*® %7 % There was also no improve-
ment versus sham surgery at under 6 months (SMD 0.07 [95%
CI —0.60 to 0.73]; one trial; 35 patients; GRADE: low). At over
12 months, there was no improvement in participants receiving
APM in comparison with sham surgery (SMD 0.63 (95% CI
—0.06 to 1.32]; MD 12.2 Lysholm [95% CI —1.16 to 25.6]; one

Table 4 Summary of findings: APM versus surgical comparators

Participants Standardised MD MD
Outcome Endpoint (RCTs) (95% CI) (95%ClI) 12 GRADE quality*
(A) All patients (any type of meniscal tear with or without radiographic osteoarthritis)
and (B) Patients with any type of meniscal tear in a non-osteoarthritic knee
Pain Under 6 months 35 (1 RCT) 0.26 (-0.41 t0 0.93) (KOOS pain) NA @O0 Lowt
5.30 better (—7.89 to 18.49)
6-12 months 146 (1 RCT) 0.08 (-0.24 to 0.41) 2.00 better (~5.69 to 9.69) NA ®dOO Lowt
Over 12 months 178 (2 RCTs) 0.29 (-0.40 to 0.99) 7.28 better (—9.62 to 24.19) 70% ®OOO Very lowt
Function Under 6 months 35 (1 RCT) 0.07 (—0.60 to 0.73) (Lysholm scale) NA &0 Lowt
1.36 better (—11.64 to 14.16)
6—12 months 146 (1 RCT) —0.08 (-0.41 to 0.24) —1.55 worse (—7.95 to 4.66) NA SO High
Over 12 months 178 (2 RCTs) 0.16 (—0.62 to 0.95) 3.10 better (-=12.03 to 18.43) 77% ®OOO Very lowt #
Knee-specific QoL Under 6 months 35 (1 RCT) 0.25 (-0.42 to 0.91) (KOOS Qol) NA &0 Lowt
4.50 better (-7.37 to 16.37)
6-12 months 146 (1 RCT) 0.05 (-0.27 to 0.38) 1.10 better (—5.64 to 7.84) NA BPDO High
Over 12 months 178 (2 RCTs) 0.25 (~0.39 to 0.88) 6.25 better (-9.69 to 22.18) 65% @OOO Very lowts
Generic QoL Under 6 months 35 (1 RCT) 0.37 (-0.30 to 1.04) (EQ-5D VAS) NA ®POO Lowt
0.04 better (-0.03 to 0.12)
6-12 months 146 (1 RCT) 0.23 (-0.09 to 0.56) 0.02 better (-0.01 to 0.05) NA DDDD High
Over 12 months 34 (1 RCT) 0.69 (—0.01 to 1.38) 0.11 better (0.00 to 0.22) NA ®aO0 Lowt

SMD in function was translated and re-expressed as a MD in the Lysholm Knee Scale, using the SD of 19.4 reported for patients with isolated meniscal tears.”

*GRADE Explanations.*!

tlmprecision (very serious): Wide Cl including no benefit and potential MCID (benefit).
*Inconsistency (very serious): High level of heterogeneity (>50%) between studies.

APM, arthroscopic partial meniscectomy; GRADE, Grading of Recommendations Assessment, Development and Evaluation; I%, heterogeneity; KOOS, Knee injury and Osteoarthritis
Outcome Score; MD, mean difference; QoL, quality of life; RCT, randomised controlled trial; SMD, standardised mean difference.
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trial, 34 patients; GRADE: low) or placebo surgery (SMD —0.18
[95% CI —0.51 to 0.14]; MD —3.49 Lysholm [95% CI —9.89
to 2.72]; one trial; 144 patients; GRADE: low). Combining
placebo and sham surgery trials, there was no difference at over
12 months (SMD 0.16 [95% CI to —0.62 to 0.95]; two trials,
178 patients; I> 77%; GRADE: very low) (table 4; online supple-
mentary appendix 5).

Knee-specific and generic quality of life

(A) All patients (any type of meniscal tear with or without
radiographic osteoarthritis) and (B) patients with any type of
meniscal tear in a non-osteoarthritic knee

There was no improvement in knee-specific quality of life
following APM compared with placebo surgery at 6-12 months
(SMD 0.05 [95% CI —0.27 to 0.38]; one trial, 146 patients;
GRADE: high). This is the equivalent of a MD of 1.10 (95% CI
—5.64 to 7.84) measured using the KOOS quality of life scale
from 0 (worse) to 100 (better), where the MCID is estimated
to be around 8-10.°¢"7 There was also no difference at under 6
months in comparison with sham surgery (SMD 0.25 [95% CI
—0.42 to 0.91]; one trial; 35 patients; GRADE: low). At over 12
months, there was no improvement in participants receiving APM
in comparison with sham surgery (SMD 0.65 [95% CI —0.04 to
1.35]; MD 16.50 KOOS quality of life [95% CI —0.27 to 33.27];
one trial, 34 patients; GRADE: low) or placebo surgery (SMD
—0.01[95% CI —0.34 to 0.32]; MD —0.20 KOOS quality of life
[95% CI —6.27 to 5.87]; one trial; 144 patients; GRADE: low).
Combining placebo and sham surgery trials, there was no differ-
ence at over 12 months (SMD 0.25 [95% CI —0.39 to 0.88];
two trials, 178 patients; I* 65%; GRADE: very low) (table 4;
online supplementary appendix 5). There was no improvement
in generic health-related quality of life following APM versus
placebo surgery at 6-12 months (SMD 0.23 [95% CI —0.09
to 0.56]; one trial, 146 patients; GRADE: high), equivalent to
a MD of 0.02 [95% CI —0.01 to 0.05], measured using EQ-5D,
where the MCID is estimated to be around 0.15.°° There was no
improvement versus sham surgery at under 6 months (SMD 0.37
[959% CI —0.30 to 1.04]; one trial; 35 patients; GRADE: low) or
over 12 months (SMD 0.69 [95% CI —0.01 to 1.38]; one trial;
34 patients; GRADE: low).

Other outcomes
See online supplementary appendix 6.

APM versus no intervention
No trials were identified for inclusion in this group.

DISCUSSION

This systematic review examined the effectiveness of APM with
a methodology that stratified trials by comparator intervention
and patients by the important clinical and radiological findings as
defined by international consensus groups, for the first time.**
Findings were limited by small sample size, small number of trials
and cross-over of participants to APM from comparator interven-
tions. At 6-12 months, in trials with a non-surgical comparator,
there was a small benefit in favour of APM for pain, knee-specific
quality of life and function in studies including patients with osteo-
arthritis. Excluding patients with osteoarthritis, there was a small to
moderate benefit in pain, knee-specific quality of life and function.
The clinical importance of these differences is, however, uncertain.
In one trial of APM versus a pharmacological comparator (intra-
articular steroid injection), no difference in pain and function was
detected. In trials of APM versus surgical comparators (placebo or

sham surgery), no MD was detected. In the one trial with a placebo
surgery comparator, the MD did not exceed a threshold for clin-
ical importance. In the one trial with a sham surgery comparator,
no MD was detected, CIs were wide, but the MD in favour of
APM exceeded the threshold for clinical importance in pain, func-
tion and knee-specific quality of life at 24 months. No trial has
compared APM with no intervention.

Prior reviews of knee arthroscopy included trials of interventions
such as knee lavage or debridement for advanced osteoarthritis
alongside trials of APM for meniscal tears.'®*”"* For example, the
aim of the recent review by Thorlund et al'® was to determine the
‘benefits and harms of arthroscopic knee surgery for middle aged or
older patients with knee pain and degenerative knee disease’. Our
systematic review is more specific, including only trials of APM
performed for meniscal tears. Our analysis confirms, however, that
outcomes after APM surgery are inferior in patients with osteoar-
thritis and that APM should not be considered a first-line treatment
option, especially in those with non-specific ‘knee pain’.

In comparison with non-surgical interventions, the greatest
improvement in pain and quality of life was seen in patients with
knee pain and a meniscal tear but without osteoarthritis. In this
group, APM was associated with improvement in pain and knee-
specific quality of life in comparison with non-surgical treatment, at
alevel that, as discussed later, may exceed the MCID. Effect estimates
were limited, however, by small study numbers, large numbers of
patients ‘crossing-over’ to undergo APM after being randomised to
comparator interventions, a lack of blinding in those studies without
a surgical comparator and wide ClIs. It should be noted, however,
that the physiotherapy delivered by the included trials was intensive,
generally including a progressive combination of muscle strength,
endurance, flexibility and balance exercises with gym sessions 2-3
times per week for 3—12 weeks. The associated outcomes may not
be generalisable to clinical practice and the cost-effectiveness of the
intervention requires evaluation in comparison with, for example, a
less costly unsupervised home exercise programme. Further studies
are needed to determine the effectiveness of APM when applied to
patients who fail to respond to non-surgical treatment.

No trial has been performed, or been registered, with inclusion
criteria limited to patients meeting the clinical and radiological
criteria required for APM to be recommended in current practice,
that is, an unstable pattern of tear with symptoms that are consid-
ered to be likely to be ‘meniscal’ in origin rather than non-specific
knee pain.”® ® Previous trials have not used or recorded these
specific criteria in individual patients, and therefore no meaningful
subgroup data were available for analysis.

It remains unknown whether APM performed in a population
with more focused indications (unstable meniscal tear and without
osteoarthritis) may be beneficial to pain and quality of life, espe-
cially in patients who fail to respond to non-surgical treatment.®* ¢
Our review only identified one cohort study, which provides low-
quality evidence that APM may provide some benefit in pain relief
in this population.’® The authors of the four most recent trials
provided supplementary subgroup data for inclusion in our review
(Gauffin et al, Kise et al, Roos et al and van de Graaf et al),*™
which did show some improvement in mean outcomes when
patients with osteoarthritis were excluded.

Up to 30% of patients randomised to non-surgical treatment
‘crossed over’ to undergo APM before final follow-up, which is a
serious limitation of the current trial evidence.** ** * 33753 ¢ This
issue was not limited to studies with a non-surgical comparator and
also observed in up to 36% of comparator patients in studies with
a surgical comparator and 21% with a pharmacological compar-
ator.* %5 These patients were not blinded, and the outcome of
these individuals had they not undergone APM is unknown, but

10 of 13

Abram SGF, et al. Br J Sports Med 2020;54:652-663. doi: 10.1136/bjsports-2018-100223

‘saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
"AlsIaAlUN UILIND Te 9202 ‘€2 Yotew uo /wod fwg wslgy/:dny woly papeojumod "6T0Z Arenigad zz uo £zz00T-8T02Z-s1ods[g/9eTT 0T se paysiignd 11y :psy sL0dS 19


https://dx.doi.org/10.1136/bjsports-2018-100223
https://dx.doi.org/10.1136/bjsports-2018-100223
https://dx.doi.org/10.1136/bjsports-2018-100223
https://dx.doi.org/10.1136/bjsports-2018-100223
http://bjsm.bmj.com/

the high cross-over rate confounds the non-surgical intention-to-
treat analysis, particularly at longer term follow-up.®” For many
years now, there have been calls for all patients with meniscal tears
to be treated non-surgically in the first instance, with APM being
reserved for those patients failing to improve with this treatment
strategy.'® 23 26 %4 ¢ None of the included trials restricted inclu-
sion to patients who had failed a specific non-surgical treatment
programme, and future RCTs should aim to evaluate the effects of
APM for this patient population.

Two RCTs have been performed of APM versus a surgical
comparator (placebo or sham surgery) and interpretation of these
studies requires careful consideration.* ®* In the larger, placebo-
controlled study (Sihvonen et al),** no difference was reported
between the APM and placebo surgery (arthroscopic lavage)
groups, while considerable improvement was noted from base-
line to follow-up in both groups. As the trial lacked a non-surgical
control arm, and patients had not undergone a period of structured
physiotherapy before randomisation, it is not clear what underlies
this improvement.®® In contrast, the other study of Roos et al** had
a true sham surgery comparator, with patients receiving an anaes-
thetic but skin incisions only. Thirty-six per cent of patients in the
sham group crossed over to undergo APM, yet the MD between
groups in the intention-to-treat analysis was still suggestive of a
better outcome in the APM group at over 12 months.** Cls were
wide in this small study, but the authors concluded that ‘a clini-
cally relevant difference could not be excluded”.** These conflicting
results lead to uncertainty regarding the efficacy of APM and the
‘critical surgical element’ in the recruited patients.”* Meniscal tears
may be asymptomatic and pain, and mechanical symptoms may be
caused by other knee pathology.® ® ®® Therefore, it is essential that
clinical and radiological features correspond before arthroscopy is
recommended over alternative non-surgical treatments.”> In the
majority of RCTS, patients were eligible for inclusion if they had
knee pain localised to a joint line and any pattern of meniscal tear.
In the one study (Sihvonen et al)’”® where knee arthroscopy was
performed in all patients, 27% had full thickness cartilage loss and
47% had partial thickness cartilage degeneration, despite minimal
radiographic evidence of osteoarthritis prior to surgery. For these
individuals, partial resection of the meniscus is unlikely to be the
critical surgical element to induce a treatment effect in comparison
to a placebo effect or any other effect, for example, from the joint
lavage performed in both the intervention and control groups of this
particular study.**

No trials have been performed with inclusion criteria limited to
the current consensus led indications for APM: with appropriate
meniscal symptoms corresponding with an unstable meniscal
lesion visible on MRI as the treatment target.” Although authors
have attempted to report outcomes in underpowered subsamples
of patients with either unstable meniscal tears or with mechanical
symptoms, no attempt has, so far, been made to relate the symptoms
with the pathology.”" As a result, the efficacy of APM in this group
is unknown, despite a single cohort data supporting the usefulness
of the treatment after failure of physiotherapy.’® No other system-
atic review has attempted to address this question and clearly more
evidence is required to define the efficacy of APM in these patients.

Strengths and limitations

This review is the first to specifically focus on the effectiveness of
APM in patients with meniscal tears, stratified according to the
important clinical and radiological patient selection criteria.”* The
analysis was bolstered by the provision of unpublished data by the
authors of four trials. Only RCTs were included in the pooled anal-
ysis due to the risk of selection bias in cohort studies. The review

search strategy was, however, highly sensitive and designed to also
identify cohort studies and ongoing studies to provide context and
narrative when no completed trial evidence was available. The
current evidence does have a number of limitations including small
numbers of trials and study numbers, risk of bias and high rates of
cross-over of participants to APM from comparator interventions
in both unblinded and blinded studies.

To ease interpretation, all outcomes were converted to familiar
PROM instruments in the summary of findings tables. When
considering the magnitude of the effect from APM reported, it
must be noted that the MCID and patient acceptable symptom
state (PASS) in PROM scores for patients with meniscal tears
is unknown.*” ** Although generally not designed for use in
patients with meniscal tears, attempts have been made to vali-
date a number of PROMs for use in this population. The vali-
dation evidence is, however, poor quality and incomplete, with
the lack of a known MCID a major limitation.?” Nevertheless,
to ease interpretation of our study, an MCID threshold of 8-10
was used to attribute potential clinical relevance for outcomes
measured on the 0-100 KOOS scale, as proposed by the devel-
opers of the tool.’® %7 As Lysholm is measured on the same
scale and has otherwise comparable measurement properties in
similar patient groups, the same tentative threshold was applied
to interpreting functional differences measured on the Lysholm
scale.’” For generic quality of life, one estimate of an MCID of
0.15 on the EQ-5D has been suggested for patients with osteo-
arthritis.®® Even for osteoarthritis of the knee, however, MCID
estimates vary widely from 4 to 20 for KOOS pain and 3-9 for
KOOS function in daily living (KOOS-ADL)®® The thresholds
for interpretation are therefore intended as a tentative guide
only, as the true MCID and PASS for the population of patients
with meniscal tears remains unknown.>” 3° For reference, we
have also included a summary of the magnitude of effect based
on the SMD guide thresholds suggested by Cohen.*

Another important limitation to the interpretation of the current
evidence is that the treatment preferences of patients with meniscal
tears are currently unknown. In general, any benefit from APM
in comparison with non-surgical treatment was seen in the early
(under 6 months) and midterm (6—12 months) following interven-
tion but not detected in the longer term (over 12 months). The
relative patient preference for a potentially more rapid improve-
ment in pain and quality of life following APM, in comparison
with avoiding surgery but a slower rate of improvement with non-
surgical treatment, has not been evaluated. Furthermore, only one
trial has evaluated outcomes at greater than 2 years following APM
in comparison with physiotherapy, and therefore the longer term
outcomes of APM, including rates of progressive osteoarthritis, in
comparison with alternative treatments remains relatively uncer-
tain. The high rate of cross-over of non-surgically treated patients
to APM may also influence treatment decisions.

Meaning of study

This review highlights the importance of stratifying the trial
evidence to specific populations of patients with meniscal tears,
by the key clinical and radiological findings. Performing APM in
all patients with knee pain and a meniscal tear, without initial non-
surgical treatment, is not appropriate, especially in patients with
concurrent osteoarthritis where outcomes are inferior. However,
in trials reporting the ‘cross-over’ of patients randomised to non-
surgical treatment, up to 30% of patients subsequently chose to
undergo APM due to a reported lack of improvement in their
symptoms. Further research is required. but the findings broadly
suggest that APM should be reserved for patients with persisting
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What is already known

» Arthroscopic partial meniscectomy (APM) is one of the most
commonly performed surgical procedures worldwide, and
rates have risen, particularly in older age groups susceptible
to degenerative knee disease.

» Previous systematic reviews have demonstrated
that undifferentiated knee arthroscopy (lavage, debridement
and/or APM) performed for pain associated with degenerative
knee disease is ineffective. The effectiveness of APM,
specifically in patients stratified according to the important
clinical and radiological patient selection factors, is unknown.
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What are the new findings

» This systematic review indicates that surgical treatment
should not be the first-line treatment intervention for patients
with a meniscal tear.

» APM provides a small improvement in all people and small to
moderate improvement in those without osteoarthritis, from
reduction in pain and improvement in function and quality of
life, compared with physiotherapy, but the clinical importance
of these improvements is uncertain.

» Patients meeting the latest, strict, clinical and radiological
selection criteria for APM are not represented by the current
evidence, and no study has been limited to patients who have
failed non-surgical treatment. There is an urgent need for
trial evidence in this group to inform clinical guidelines and
practice.

symptoms, correlating with a meniscal tear, after completion
of intensive, appropriately structured non-surgical treatment
(physiotherapy).

Unanswered questions and future research

Perhaps the most important conclusion of this review is that the
current trial evidence should be interpreted with care due to limita-
tions from non-specific selection of patients (without stratification)
and the overall small numbers of included patients. The available
evidence suggests that surgical treatment should not be the first-
line intervention for patients with meniscal tears. Outcomes are
improved in patients without osteoarthritis, but crucially, no trial
has been limited to individuals failing to respond to non-surgical
treatment, and patients meeting the strictest clinical and radio-
logical indications for APM are not represented by the current
evidence. There is an urgent need for a high-quality RCT in this
population.

Acknowledgements The authors would like to thank Eli Harriss, Bodleian

Health Care Libraries, University of Oxford, for work designing and running the
search strategy for this review. The authors would also like to thank Nina Jullum
Kise (Martina Hansens Hospital), Hakan Gauffin (Linkoping University), Ewa Roos
(University of Southern Denmark) and Victor van de Graaf (OLVG Amsterdam), along
with their coauthors, for kindly agreeing to provide unpublished study data.

Contributors SGFA: concept, methodology, study selection, analysis, writing and
editing paper and guarantor. SH: concept, methodology, analysis, writing and editing
paper. APM and LEB: study selection and editing paper. DJB: concept, writing and
editing paper. AJP: concept, methodology, writing and editing paper.

Funding This report is independent research supported by the National Institute for
Health Research (NIHR Doctoral Research Fellowship, SGFA, DRF-2017-10-030) and
Oxford NIHR Biomedical Research Centre.

Disclaimer The views expressed in this publication are those of the authors and
not necessarily those of the NHS, the National Institute for Health Research or the
Department of Health.

Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement Dataset available from the corresponding author.

ORCID iDs

Simon G F Abram http://orcid.org/0000-0002-4452-6499
Andrew Paul Monk http://orcid.org/0000-0002-1673-2148
Andrew J Price http://orcid.org/0000-0002-4258-5866

REFERENCES

1 Stephen JM, Halewood C, Kittl C, et al. Posteromedial meniscocapsular lesions
increase tibiofemoral joint laxity with anterior cruciate ligament deficiency, and their
repair reduces laxity. Am J Sports Med 2016;44:400-8.

2 Rao AJ, Erickson B, Cvetanovich GL, et al. The Meniscus-Deficient Knee:
Biomechanics, Evaluation, and Treatment Options. Orthop J Sports Med
2015;3:2325967115611386.

3 Englund M, Guermazi A, Gale D, et al. Incidental meniscal findings on knee MRI in
middle-aged and elderly persons. N Engl J Med 2008;359:1108-15.

4 Vande Berg BC, Poilvache P, Duchateau F, et al. Lesions of the menisci of the knee:
value of MR imaging criteria for recognition of unstable lesions. AJR Am J Roentgenol
2001;176:771-6.

5 Vande Berg BC, Lecouvet FE, Poilvache P, et al. Dual-detector spiral CT arthrography
of the knee: accuracy for detection of meniscal abnormalities and unstable meniscal
tears. Radiology 2000;216:851-7.

6 Vande Berg BC, Malghem J, Poilvache P, et al. Meniscal tears with fragments displaced
in notch and recesses of knee: MR imaging with arthroscopic comparison. Radiology
2005;234:842-50.

7 Katz JN, Martin SD. Meniscus—friend or foe: epidemiologic observations and surgical
implications. Arthritis Rheum 2009;60:633-5.

8 Jarvinen TLN, Guyatt GH. Arthroscopic surgery for knee pain. BMJ 2016;3934:i3934.

9 Thorlund JB, Hare KB, Lohmander LS. Large increase in arthroscopic meniscus surgery
in the middle-aged and older population in Denmark from 2000 to 2011. Acta Orthop
2014,85:287-92.

10 Kim YM, Lee CA, Matava MJ. Clinical results of arthroscopic single-bundle transtibial
posterior cruciate ligament reconstruction: a systematic review. Am J Sports Med
2011;39:425-34.

11 Abrams GD, Frank RM, Gupta AK, et a/. Trends in meniscus repair and meniscectomy
in the United States, 2005-2011. Am J Sports Med 2013;41:2333-9.

12 Amin NH, Hussain W, Ryan J, et a/. Changes Within Clinical Practice After a
Randomized Controlled Trial of Knee Arthroscopy for Osteoarthritis. Orthop J Sports
Med 2017;5:232596711769843.

13 Holmes R, Moschetti W, Martin B, et al. Effect of evidence and changes in
reimbursement on the rate of arthroscopy for osteoarthritis. Am J Sports Med
2013;41:1039-43.

14 Abram SGF, Judge A, Beard D), et al. Temporal trends and regional variation in the
rate of arthroscopic knee surgery in England: analysis of over 1.7 million procedures
between 1997 and 2017. Has practice changed in response to new evidence? BrJ
Sports Med 2018. doi: 10.1136/bjsports-2018-099414. [Epub ahead of print 2 Oct
2018].

15 Englund M, Roos EM, Roos HP, et al. Patient-relevant outcomes fourteen years after
meniscectomy: influence of type of meniscal tear and size of resection. Rheumatology
2001,40:631-9.

16 Thorlund JB, Juhl CB, Roos EM, et a/. Arthroscopic surgery for degenerative knee:
systematic review and meta-analysis of benefits and harms. BMJ 2015;350:h2747.

17 Carr A. Arthroscopic surgery for degenerative knee. BMJ 2015;350:n2983.

18 Buchbinder R. Meniscectomy in Patients with Knee Osteoarthritis and a Meniscal
Tear? N Engl J Med Overseas Ed 2013;368:1740-1.

19 Friberger Pajalic K, Turkiewicz A, Englund M. Update on the risks of complications
after knee arthroscopy. BMC Musculoskelet Disord 2018;19:1-7.

20 Abram SGF, Judge A, Beard DJ, et al. Adverse outcomes after arthroscopic partial
meniscectomy: a study of 700 000 procedures in the national Hospital Episode
Statistics database for England. Lancet 2018;392:2194-202.

21 Siemieniuk RAC, Harris 1A, Agoritsas T, et al. Arthroscopic surgery for degenerative
knee arthritis and meniscal tears: a clinical practice guideline. BMJ 2017,357:j1982.

22 Price A, Beard D. Arthroscopy for degenerate meniscal tears of the knee. BM/
2014;348:92382-2.

23 Stone JA, Salzler MJ, Parker DA, et al. Degenerative meniscus tears - assimilation of
evidence and consensus statements across three continents: state of the art. JISAKOS
2017;2:108-19.

24 Wartolowska K, Judge A, Hopewell S, et al. Use of placebo controls in the evaluation
of surgery: systematic review. BMJ 2014;348:93253.

12 0f 13

Abram SGF, et al. Br J Sports Med 2020;54:652-663. doi: 10.1136/bjsports-2018-100223


http://orcid.org/0000-0002-4452-6499
http://orcid.org/0000-0002-1673-2148
http://orcid.org/0000-0002-4258-5866
http://dx.doi.org/10.1177/0363546515617454
http://dx.doi.org/10.1177/2325967115611386
http://dx.doi.org/10.1056/NEJMoa0800777
http://dx.doi.org/10.2214/ajr.176.3.1760771
http://dx.doi.org/10.1148/radiology.216.3.r00au08851
http://dx.doi.org/10.1148/radiol.2343031601
http://dx.doi.org/10.1002/art.24363
http://dx.doi.org/10.1136/bmj.i3934
http://dx.doi.org/10.3109/17453674.2014.919558
http://dx.doi.org/10.1177/0363546510374452
http://dx.doi.org/10.1177/0363546513495641
http://dx.doi.org/10.1177/2325967117698439
http://dx.doi.org/10.1177/2325967117698439
http://dx.doi.org/10.1177/0363546513479771
http://dx.doi.org/10.1136/bjsports-2018-099414
http://dx.doi.org/10.1136/bjsports-2018-099414
http://dx.doi.org/10.1093/rheumatology/40.6.631
http://dx.doi.org/10.1136/bmj.h2747
http://dx.doi.org/10.1136/bmj.h2983
http://dx.doi.org/10.1056/NEJMe1302696
http://dx.doi.org/10.1186/s12891-018-2102-y
http://dx.doi.org/10.1016/S0140-6736(18)31771-9
http://dx.doi.org/10.1136/bmj.j1982
http://dx.doi.org/10.1136/bmj.g2382
http://dx.doi.org/10.1136/jisakos-2015-000003
http://dx.doi.org/10.1136/bmj.g3253
http://bjsm.bmj.com/

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

41

42

43

44

45

46

47

48

49

50

51

52

Beaufils P, Becker R, Kopf S, et a/. Surgical management of degenerative meniscus
lesions: the 2016 ESSKA meniscus consensus. Knee Surg Sport Traumatol Arthrosc
2017;25:335-46.

Katz JN, Wright J, Spindler KP, et al. Predictors and Outcomes of Crossover to

Surgery from Physical Therapy for Meniscal Tear and Osteoarthritis. / Bone Joint Surg
2016;98:1890-6.

Lamplot JD, Brophy RH. The role for arthroscopic partial meniscectomy in knees with
degenerative changes: a systematic review. Bone Joint J 2016;98-B:934-8.

Khan M, Evaniew N, Bedi A, et al. Arthroscopic surgery for degenerative tears of the
meniscus: a systematic review and meta-analysis. CMAJ 2014;186:1057-64.
Brignardello-Petersen R, Guyatt GH, Buchbinder R, et a/. Knee arthroscopy versus
conservative management in patients with degenerative knee disease: a systematic
review. BMJ Open 2017;7:¢016114.

Monk P, Garfjeld Roberts P, Palmer AR, et al. The urgent need for evidence in
arthroscopic meniscal surgery: a systematic review of the evidence for operative
management of meniscal tears. Am J Sports Med 2017;45:965-73.

Higgins JP, Green S. Cochrane Handbook for Systematic Reviews of Interventions
(Version 5.1.0), 2011. http://handbook.cochrane.org/

Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for systematic reviews
and meta-analyses: the PRISMA statement. BMJ 2009;339:b2535.

Kellgren JH, Lawrence JS. Radiological assessment of osteo-arthrosis. Ann Rheum Dis
1957;16:494-502.

Katz JN, Smith SR, Yang HY, et al. Value of history, physical examination, and
radiographic findings in the diagnosis of symptomatic meniscal tear among middle-
aged subjects with knee pain. Arthritis Care Res 2017,69:484-90.

Sihvonen R, Englund M, Turkiewicz A, et al. Mechanical symptoms as an indication for
knee arthroscopy in patients with degenerative meniscus tear: a prospective cohort
study. Osteoarthritis Cartilage 2016;24:1367-75.

Sihvonen R, Englund M, Turkiewicz A, et al. Mechanical symptoms and arthroscopic
partial meniscectomy in patients with degenerative meniscus tear. Ann Intern Med
2016;164:449.

Abram SGF, Middleton R, Beard DJ, et al. Patient-reported outcome measures for
patients with meniscal tears: a systematic review of measurement properties and
evaluation with the COSMIN checklist. BMJ/ Open 2017;7:e017247.

Higgins JPT, Altman DG, Gatzsche PC, et al. The Cochrane Collaboration’s tool for
assessing risk of bias in randomised trials. BMJ 2011:889-93.

Cohen J. A power primer. Psychol Bull 1992;112:155-9.

Wan X, Wang W, Liu J, et al. Estimating the sample mean and standard deviation from
the sample size, median, range and/or interquartile range. BMC Med Res Methodol
2014;14:135.

Schiinemann H, Brozek J, Guyatt G, et al. GRADE handbook for grading quality of
evidence and strength of recommendation. Version 3.2 [updated March 2009]:
GRADE Work. Gr, 2009. https://gradepro.org/handbook/%0A

Gauffin H, Tagesson S, Meunier A, et al. Knee arthroscopic surgery is beneficial to
middle-aged patients with meniscal symptoms: a prospective, randomised, single-
blinded study. Osteoarthritis Cartilage 2014;22:1808-16.

Kise NJ, Risberg MA, Stensrud S, et a/. Exercise therapy versus arthroscopic partial
meniscectomy for degenerative meniscal tear in middle aged patients: randomised
controlled trial with two year follow-up. BMJ 2016;354:i3740.

Roos EM, Hare KB, Nielsen SM, et a/. Better outcome from arthroscopic partial
meniscectomy than skin incisions only? A sham-controlled randomised trial in patients
aged 35-55 years with knee pain and an MRI-verified meniscal tear. BMJ Open
2018;8:019461.

van de Graaf VA, Noorduyn JCA, Willigenburg NW, et al. Effect of Early Surgery vs
Physical Therapy on knee function among patients with nonobstructive meniscal tears:
the ESCAPE randomized clinical trial. JAMA 2018:320:1328-37.

Hare KB, Lohmander LS, Christensen R, et a/. Arthroscopic partial meniscectomy in
middle-aged patients with mild or no knee osteoarthritis: a protocol for a double-
blind, randomized sham-controlled multi-centre trial. BMC Musculoskelet Disord
2013;14:71.

Skou ST. Danish Rct on Exercise Versus Arthroscopic Meniscal Surgery for Young Adults
(DREAM) (NCT02995551). ClinicalTrials.gov, 2016. https:/clinicaltrials.gov/ct2/show/
NCT02995551

Giori NJ. Prospective Trial of Arthroscopic Meniscectomy for Degenerative Meniscus
Tears (NCT01931735). ClinicalTrials.gov, 2013. https://clinicaltrials.gov/ct2/show/
NCT01931735

Hare K. The Benefit of Arthroscopic Partial Meniscectomy in Middle-Aged Patients
(SLAMSHAM) (NCT01264991). ClinicalTrials.gov, 2010. https://www.clinicaltrials.gov/
ct2/show/NCT01264991

Johnson-Lynn S. DEMAND - DEgenerative Meniscal Tears - Arthroscopy vs. Dedicated
Exercise (NCT02113280). ClinicalTrials.gov, 2013. https://clinicaltrials.gov/ct2/show/
record/NCT02113280

Herrlin S, Hallander M, Wange P, et a/. Arthroscopic or conservative treatment of
degenerative medial meniscal tears: a prospective randomised trial. Knee Surg Sport
Traumatol Arthrosc 2007;15:393-401.

Osteras H, Osteras B, Torstensen TA. Medical Exercise Therapy is Effective After
Arthroscopic Surgery of Degenerative Meniscus of the Knee: A Randomized Controlled
Trial. J Clin Med Res 2012;4:378-84.

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

Yim JH, Seon JK, Song EK, et al. A comparative study of meniscectomy and
nonoperative treatment for degenerative horizontal tears of the medial meniscus. Am
J Sports Med 2013;41:1565-70.

Katz JN, Brophy RH, Chaisson CE, et al. Surgery versus physical therapy for a meniscal
tear and osteoarthritis. N Engl / Med 2013;368:1675-84.

Vermesan D, Prejbeanu R, Laitin S, et al. Arthroscopic debridement compared to
intra-articular steroids in treating degenerative medial meniscal tears. Eur Rev Med
Pharmacol Sci 2013;17:3192-6.

Roos EM, Lohmander LS. The Knee injury and Osteoarthritis Outcome Score (KOOS):
from joint injury to osteoarthritis. Health Qual Life Outcomes 2003;1:64.

KOOS User Guide 2012. 2012. http://www.koos.nu/KOOSusersquide2012.pdf.

El Ghazaly SA, Rahman AA, Yusry AH, et al. Arthroscopic partial meniscectomy is
superior to physical rehabilitation in the management of symptomatic unstable
meniscal tears. Int Orthop 2015;39:769-75.

Collins NJ, Misra D, Felson DT, et al. Measures of knee function: International

Knee Documentation Committee (IKDC) Subjective Knee Evaluation Form, Knee
Injury and Osteoarthritis Outcome Score (KOOS), Knee Injury and Osteoarthritis
Outcome Score Physical Function Short Form (KOOS-PS), Knee Ou. Arthritis Care Res
2011;63:5208-28.

Devji T, Guyatt GH, Lytvyn L, et al. Application of minimal important differences in
degenerative knee disease outcomes: a systematic review and case study to inform
BM)J Rapid Recommendations. BMJ Open 2017,7:e015587.

Beard DJ, Harris K, Dawson J, et al. Meaningful changes for the Oxford hip and knee
scores after joint replacement surgery. J Clin Epidemiol 2015;68:73-9.

Sihvonen R, Paavola M, Malmivaara A, et al. Arthroscopic partial meniscectomy
versus Sham Surgery for a degenerative meniscal tear. N £ngl J Med Overseas Ed
2013;369:2515-24.

Abram SGF, Beard D, Price AJ. BASK Meniscal Working Group. National consensus on
the definition, investigation, and classification of meniscal lesions of the knee. Knee
2018;25:834-40.

Katz JN, Losina E. The cost-effectiveness of arthroscopic partial meniscectomy:
comparing apples and oranges. Osteoarthritis Cartilage 2018;26:10.

Liebs TR, Ziebarth K, Berger S. Randomized Controlled Trials for Arthroscopy in
Degenerative Knee Disease: Was Conservative Therapy Appropriately Tried Prior to
Arthroscopy? Arthroscopy 2018;34:1680-7.

Herrlin SV, Wange PO, Lapidus G, et al. Is arthroscopic surgery beneficial in treating
non-traumatic, degenerative medial meniscal tears? A five year follow-up. Knee Surg
Sports Traumatol Arthrosc 2013;21:358-64.

Lubowitz JH, D'Agostino RB, Provencher MT, et al. Can We Trust Knee Meniscus
Studies? One-Way Crossover Confounds Intent-to-Treat Statistical Methods.
Arthroscopy 2016;32:2187-90.

Kirkley A, Birmingham TB, Litchfield RB, et a/. A randomized trial of arthroscopic
surgery for osteoarthritis of the knee. N Engl J/ Med 2008;359:1097-107.

Buldu MT, Marsh JL, Arbuthnot J. Mechanical Symptoms of Osteoarthritis in the Knee
and Arthroscopy. J Knee Surg 2016;29:396-402.

Sihvonen R, Paavola M, Malmivaara A, et al. Arthroscopic partial meniscectomy
versus sham surgery for a degenerative meniscal tear. N Engl J/ Med
2013;369:2515-24.

Sihvonen R, Paavola M, Malmivaara A, et al. Arthroscopic partial meniscectomy
versus placebo surgery for a degenerative meniscus tear: a 2-year follow-up of the
randomised controlled trial. Ann Rheum Dis 2018;77:188.

Katz JN, Chaisson CE, Cole B, et al. The Meteor Trial: preliminary results of an rct of
arthroscopic partial meniscectomy vs. physical therapy in patients greater than 45.
ACR Meeting Abstracts, 2012:51123.

Katz JN, Wright J, Mandl LA, et al. Influence of mechanical symptoms on treatment
outcomes for meniscal tear in the setting of osteoarthritis. ACR Meeting Abstracts,
2013.

Osteras H, Torstensen T, Selven E, et al. High dosage medical exercise therapy or
arthroscopic treatment for patients with degenerative meniscus injury: A pilot study.
Physiotherapy, 2011:e5946-7.

Osterds H, Dsterds B, Torstensen TA. Medical exercise therapy, and not arthroscopic
surgery, resulted in decreased depression and anxiety in patients with degenerative
meniscus injury. J Bodyw Mov Ther 2012;16:456—63.

Gauffin H, Sonesson S, Meunier A, et al. Knee arthroscopic surgery in middle-aged
patients with meniscal symptoms: A 3-year follow-up of a prospective, randomized
study. Am J Sports Med 2017;45:2077-84.

Jarvinen T, Sihvonen R, Paavola M, et al. Arthroscopic partial meniscectomy vs sham
surgery for degenerative meniscus tear. Arthroscopy: The Journal of Arthroscopic &
Related Surgery. 2014;30:e38.

Jarvinen T, Sihvonen R, Englund M, et al. Mechanical symptoms and arthroscopic
partial meniscectomy in patients with degenerative meniscus tear: A secondary
analysis of a randomized, placebo controlled trial. Arthroscopy - Journal of
Arthroscopic and Related Surgery. 2016;32:e24.

Briggs KK, Kocher MS, Rodkey WG, et al. Reliability, validity, and responsiveness of the
lysholm knee score and tegner activity scale for patients with meniscal injury of the
knee. J Bone Jt Surg 2006;88:698-705.

Abram SGF, et al. Br J Sports Med 2020;54:652-663. doi:10.1136/bjsports-2018-100223

130f 13

‘saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
"AlsIaAlUN UILIND Te 9202 ‘€2 Yotew uo /wod fwg wslgy/:dny woly papeojumod "6T0Z Arenigad zz uo £zz00T-8T02Z-s1ods[g/9eTT 0T se paysiignd 11y :psy sL0dS 19


http://dx.doi.org/10.1007/s00167-016-4407-4
http://dx.doi.org/10.2106/JBJS.15.01466
http://dx.doi.org/10.1302/0301-620X.98B7.37410
http://dx.doi.org/10.1503/cmaj.140433
http://dx.doi.org/10.1136/bmjopen-2017-016114
http://dx.doi.org/10.1177/0363546516650180
http://handbook.cochrane.org/
http://dx.doi.org/10.1136/bmj.b2535
http://dx.doi.org/10.1136/ard.16.4.494
http://dx.doi.org/10.1002/acr.22975
http://dx.doi.org/10.1016/j.joca.2016.03.013
http://dx.doi.org/10.7326/M15-0899
http://dx.doi.org/10.1136/bmjopen-2017-017247
http://dx.doi.org/10.1037/0033-2909.112.1.155
http://dx.doi.org/10.1186/1471-2288-14-135
https://gradepro.org/handbook/%0A
http://dx.doi.org/10.1016/j.joca.2014.07.017
http://dx.doi.org/10.1136/bmj.i3740
http://dx.doi.org/10.1136/bmjopen-2017-019461
http://dx.doi.org/10.1001/jama.2018.13308
http://dx.doi.org/10.1186/1471-2474-14-71
https://clinicaltrials.gov/ct2/show/NCT02995551
https://clinicaltrials.gov/ct2/show/NCT02995551
https://clinicaltrials.gov/ct2/show/NCT01931735
https://clinicaltrials.gov/ct2/show/NCT01931735
https://www.clinicaltrials.gov/ct2/show/NCT01264991
https://www.clinicaltrials.gov/ct2/show/NCT01264991
https://clinicaltrials.gov/ct2/show/record/NCT02113280
https://clinicaltrials.gov/ct2/show/record/NCT02113280
http://dx.doi.org/10.1007/s00167-006-0243-2
http://dx.doi.org/10.1007/s00167-006-0243-2
http://dx.doi.org/10.4021/jocmr1100w
http://dx.doi.org/10.1177/0363546513488518
http://dx.doi.org/10.1177/0363546513488518
http://dx.doi.org/10.1056/NEJMoa1301408
http://www.ncbi.nlm.nih.gov/pubmed/24338461
http://www.ncbi.nlm.nih.gov/pubmed/24338461
http://dx.doi.org/10.1186/1477-7525-1-64
http://www.koos.nu/KOOSusersguide2012.pdf
http://dx.doi.org/10.1007/s00264-014-2539-z
http://dx.doi.org/10.1002/acr.20632
http://dx.doi.org/10.1136/bmjopen-2016-015587
http://dx.doi.org/10.1016/j.jclinepi.2014.08.009
http://dx.doi.org/10.1056/NEJMoa1305189
http://dx.doi.org/10.1016/j.knee.2018.06.001
http://dx.doi.org/10.1016/j.joca.2017.11.004
http://dx.doi.org/10.1016/j.arthro.2017.12.016
http://dx.doi.org/10.1007/s00167-012-1960-3
http://dx.doi.org/10.1007/s00167-012-1960-3
http://dx.doi.org/10.1016/j.arthro.2016.09.009
http://dx.doi.org/10.1056/NEJMoa0708333
http://dx.doi.org/10.1055/s-0035-1564592
http://dx.doi.org/10.1056/NEJMoa1305189
http://dx.doi.org/10.1136/annrheumdis-2017-211172
http://dx.doi.org/10.1016/j.jbmt.2012.04.003
http://dx.doi.org/10.1177/0363546517701431
http://dx.doi.org/10.1016/j.arthro.2014.04.082
http://dx.doi.org/10.1016/j.arthro.2014.04.082
http://dx.doi.org/10.1016/j.arthro.2016.03.087
http://dx.doi.org/10.1016/j.arthro.2016.03.087
http://bjsm.bmj.com/

	Arthroscopic partial meniscectomy for meniscal tears of the knee: a systematic review and meta-­analysis
	Abstract
	Introduction
	Methods
	Study eligibility criteria
	Participants
	Intervention
	Comparators
	Outcomes

	Information sources and search strategy
	Study selection and data extraction
	Risk of bias
	Data synthesis
	Summary of findings tables
	Change between the protocol and published review

	Results
	APM versus non-surgical interventions
	Study characteristics
	Risk of bias
	Knee pain
	(A) All patients (any type of meniscal tear with or without radiographic osteoarthritis)
	(B) Patients with any type of meniscal tear in a non-osteoarthritic knee
	(C) Patients with an unstable meniscal tear in a non-osteoarthritic knee

	Knee function
	(A) All patients (any type of meniscal tear with or without radiographic osteoarthritis)
	(B) Patients with any type of meniscal tear in a non-osteoarthritic knee
	(C) Patients with an unstable meniscal tear in a non-osteoarthritic knee

	Knee specific and generic quality of life
	(A) All patients (any type of meniscal tear with or without radiographic osteoarthritis)
	(B) Patients with any type of meniscal tear in a non-osteoarthritic knee


	Other outcomes
	APM versus pharmacological comparators
	Study characteristics
	Risk of bias
	Knee pain and function
	(A) All patients (any type of meniscal tear with or without radiographic osteoarthritis)
	(B) Patients with any type of meniscal tear in a non-osteoarthritic knee and (C) Patients with an unstable meniscal tear in a non-osteoarthritic knee


	Other outcomes
	APM versus surgical interventions
	Study characteristics
	Risk of bias
	Knee pain
	(A) All patients (any type of meniscal tear with or without radiographic osteoarthritis) and (B) patients with any type of meniscal tear in a non-osteoarthritic knee
	(C) Patients with an unstable meniscal tear in a non-osteoarthritic knee

	Knee function
	(A) All patients (any type of meniscal tear with or without radiographic osteoarthritis) and (B) patients with any type of meniscal tear in a non-osteoarthritic knee

	Knee-specific and generic quality of life
	(A) All patients (any type of meniscal tear with or without radiographic osteoarthritis) and (B) patients with any type of meniscal tear in a non-osteoarthritic knee

	Other outcomes

	APM versus no intervention

	Discussion
	Strengths and limitations
	Meaning of study
	Unanswered questions and future research

	References


