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ARTICLE INFO ABSTRACT

Keywords: Introduction: The optimal management of degenerative meniscal tears with mechanical symptoms remains
Arthroscopic meniscal surgery debated. This systematic review compares long-term outcomes of arthroscopic meniscal surgery (AMS) versus
Arthroscopy

non-operative management.

Methods: A search of MEDLINE, Embase, Cochrane CENTRAL, Web of Science and ClinicalTrials.gov identified
RCTs (2000-2024) with >5 years follow-up and meta-analyses were performed. Primary outcomes were patient-
reported outcome measures (PROMs) measuring knee function, activity measures and meniscal evaluation

Degenerative meniscal tear
Mechanical symptoms
Non-operative management
Physical therapy

Exercise therapy (Lysholm Knee Scoring Scale, Tegner Activity Scale, International Knee Documentation Committee score (IKDC)
Placebo surgery and Western Ontario Meniscal Evaluation Tool (WOMET)); and general health and pain measures (European
Patient-reported outcomes measures Quality of Life (EuroQoL) and Visual Analog Scale (VAS)). Secondary outcomes were Knee injury and Osteo-
Osteoarthritis arthritis Outcome Score (KOOS) and osteoarthritic progression rate. A prospective protocol was registered on

PROSPERO (CRD42023427339).

Results: Six studies (n = 1157) met the inclusion criteria. Meta-analysis showed non-significant difference in knee
function, activity and meniscal evaluation (Lysholm: p = 0.07; Tegner: p = 1.00; IKDC: p = 0.46; WOMET: p =
0.77) and small difference in general health and pain (EQ-5D: p = 0.26; EQ-VAS: p < 0.00001; VAS: p = 0.16).
No significant differences were seen in KOOS (p > 0.26), but osteoarthritis progression was significantly higher
in surgical group (p < 0.0001).

Conclusion: There is no significant difference between AMS and non-operative management in PROMS at 5-year
follow-up period in activity or pain in patients with degenerative meniscal tears with mechanical symptoms.
However, patients undergoing surgery show a significantly higher osteoarthritic progression rates long-term
which is essential to consider for knee function and decision-making between the two treatment groups.
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1. Introduction
1.1. Rationale

Degenerative meniscal tears are highly prevalent in orthopaedic
practice and commonly occur in both young, physically active in-
dividuals and elderly patients, demonstrating a bimodal age dis-
tribution.' ™ Progressive meniscal degeneration not only contributes to
significant knee pain but, also, markedly diminishes quality of life. In
certain cases, this degeneration predisposes patients to osteoarthritis of
the knee—the most prevalent joint disease worldwide—due to the
structural compromise of the menisci.”.

The treatment of degenerative meniscal tears remains contentious,
with arthroscopic meniscal surgery (AMS) and non-operative manage-
ment, representing the two principal approaches.® Some evidence sug-
gests that non-operative treatment may be useful for patients, however,
as the degeneration progresses, about a third of patients will require an
operative intervention for pain relief and better function of the knee.”

Current clinical guidelines lack consensus on the optimal management
strategy, particularly in cases involving degenerative meniscal tears with
mechanical symptoms.®'” Many evidence-based guidelines recommend
against treating degenerative meniscal tears as well as accompanied oste-
oarthritis with AMS nonetheless, have inconsistent recommendations
when these tears are accompanied by mechanical symptoms. Whilst the
2022 NICE guidelines followed by the NHS in the UK clinical practice states
degenerative meniscal tears “may be hard to distinguish from the osteo-
arthritis which is commonly associated,” it recommends against arthro-
scopic lavage and debridement for its treatment with no mention of
meniscal tears other than diagnosis.>'! Contrastingly, the Australian Knee
Society 2016 statement suggests arthroscopy may be necessary for menis-
cal tears with mechanical symptoms after non-operative treatment has
initially been tried.’ In addition to this, the American Academy of Ortho-
paedic Surgeons (AAOS) guidelines from 2022 made an unclear statement
on arthroscopic partial meniscectomy particularly for symptomatic knee
tears, labelling it under “moderate recommendation” of treatments. '

Existing evidence further complicates decision-making, with some
studies advocating against AMS due to limited benefits in long-term out-
comes, while others report comparable results between surgical and non-
surgical approaches.”>'? However, many of these studies have significant
limitations, including short follow-up periods, heterogeneity in treatment
definitions and a failure to adequately address the role of mechanical
symptoms in clinical decision-making. Crucially, despite the central role
that mechanical symptom-such as pain, clicking, locking, popping and
catching-play in guiding surgical decision-making, many studies fail to
clearly differentiate between patients who present with these symptoms
and those who do not. This lack of stratification undermines the ability of
current literature to resolve the controversy over appropriate management
in cases where mechanical symptoms are a prominent feature.

Previous systematic reviews by Brignardello-Petersen et al. (2017)"?
and O’Connor et al. (2022)'° highlighted limited benefits of knee
arthroscopic surgery for degenerative knee disease (degenerative
meniscal tear with osteoarthritis) and recommended strongly against
operating on such patients.'>'* However, O’Connor et al.'® included
non-randomised controlled trials, as opposed to keeping only the highest
form of evidence whilst, Brignardello-Petersen et al.'? reports results
which show an accumulation of evidence from observational studies'?
and outcomes only for up to three months post-surgery, potentially
impeding their quality of bias control and limited long-term insight. In
addition to this, all studies in O’Connor et al.’s review'® were included
without any restriction to publication date which may not meet current
clinical practice standards considering significant advancements in
day-to-day patient care, assessment and surgical techniques in Ortho-
paedics as a specialty, as reported by Rodham et al.'® In contrast to this,
Lee et al.'® advocated for no difference in outcome between both in-
terventions for treating degenerative meniscal tears in a meta-analysis
focusing on patients aged 40 years and older thus, focused on patients
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undergoing surgery at a particular age, rather than providing a more
comprehensive picture of evidence across different age groups given the
bimodal distribution in age mentioned earlier for degenerative tears of
the meniscus. A recent review by Meng et al.'” reported no significant
long-term differences in pain, function, activity levels or quality of life
between arthroscopic partial meniscectomy and exercise-based therapy.
However, their analysis was limited to this specific AMS procedure,
failing to consider other surgical approaches for degenerative meniscal
tears. Crucially, the review did not address mechanical symptoms such as
locking or catching of the knee, which are pivotal in determining the need
for surgical intervention. Furthermore, none of these reviews—despite
their relevance—appropriately examine whether the presence or absence
of mechanical symptoms modifies outcomes, which is critical to indi-
vidualising treatment plans and informing clinical guidelines.

This gap in the literature remains problematic, as it fails to address
the exact clinical dilemma that continues to divide guideline committees
and practicing surgeons alike. With no mention of mechanical symptoms
experienced by patients as an inclusion criteria, which plays a vital part
in considering surgery as an option in any of these reviews, the appli-
cability of the research conducted may be hindered due to failing to
integrate essential real-life clinical practice considerations.

1.2. Objectives

In response to this gap, this systematic review and meta-analysis
aims to provide an up-to-date evidence available to compare five-year
long term effects of AMS to non-operative management in patients
with advanced degenerative meniscal tears using only randomised
controlled trials (RCTs). Importantly, this analysis recognises and re-
sponds to the urgent need to distinguish patient outcomes based on the
presence or absence of mechanical symptoms. Unlike previous reviews,
this analysis includes a broader range of clinically relevant outcomes, i.
e. patient-reported outcomes measures, knee function scores and oste-
oarthritic rates, presented in a structured and methodical manner to
enhance clinical applicability and decision-making.

2. Methods
- Protocol and registration

The protocol of this systematic review was registered on the Inter-
national Register of Systematic Reviews (PROSPERO) on February 19,
2024 (registration number: CRD42024514025).

- Eligibility criteria

Only randomised, or quasi-randomized, studies with a follow-up
period of 5 years/60 months or more, published between January
2000 and May 2024 were included.

- Information sources

Data were searched and collected up to May 29, 2024 from MED-
LINE, Embase, Cochrane Central Register of Controlled Trails (CEN-
TRAL) and Web of Science by two independent reviewers (NZ and JT).
Once un-blinded, any dispute was resolved by a third author or escalated
to all authors, if required. We also searched ClinicalTrials.gov (www.
clinicaltrials.gov) for ongoing studies, using the terms ‘arthroscopic’
or ‘arthroscopy’ or ‘degenerative meniscal tear’ or ‘meniscal degenera-
tion” on May 29, 2024. No studies that were ongoing were found.

- Search

Search strategy (Appendix A) and PRISMA checklist has been
included (Appendix B).


http://ClinicalTrials.gov
https://www.clinicaltrials.gov
https://www.clinicaltrials.gov

N. Zilani et al.

- Study selection

The pre-determined inclusion and exclusion criteria used to select
studies relevant for this review is shown in Table 1 below using the
PICOS framework (Population, Intervention, Comparator, Outcomes,

and Study Selection).

- Data collection process

Articles identified from the aforementioned databases were imported
into Rayyan”' (data screening tool for Systematic Reviews) to filter out
duplicated articles and selection of data according to inclusion and
exclusion criteria which were predetermined. Selected data was then

Table 1

Inclusion and exclusion criteria as per the PICOS framework.

PICOS Inclusion Criteria Exclusion Criteria
Framework
Population - Patients of any age with - Any patients with acute

degenerative meniscal tear
presenting with mechanical
symptoms (i.e. pain, swelling,
clicking, catching and locking)
Intervention - Any arthroscopic meniscal
surgery (including but not
limited to arthroscopic
meniscectomy, arthroscopic
debridement, arthroscopic
meniscal repair)
Any non-surgical management
aiming to manage the condition
conservatively (including but
not limited to exercise therapy
or physiotherapy regime, anal-
gesia, intraarticular steroids,
platelet-rich plasma)
Any placebo surgery procedure
used as a control (due to being
the comparison which is least
prone to bias)
Primary outcome:
Patient-reported outcomes
measures (PROMs):
Lysholm Knee Scoring Scale
Tegner Activity Scale
International Knee
Documentation Committee
(IKDC)
Western Ontario Meniscal
Evaluation Tool (WOMET)
Visual Analog Scale scores
European Quality of Life-
EuroQol (i.e. EQ-5D & EQ-
VAS)
Secondary outcomes:
e Knee injury and Osteoarthritis
Outcome Score (KOOS)
Osteoarthritis rates (based on
radiographic imaging-
Kellgren-Lawrence or Ahlback
classification)
Only randomised, or quasi-
randomized, studies
- Studies with a follow-up period
of 5 years/60 months or more
Data published between
January 2000 and May 2024
Articles of any language
provided that an English
translation is available at the
time of the search.

Comparator

Outcomes

Study
Selection

and/or traumatic meniscal
tear

Inflammatory knee
pathology

- Any open procedures to
treat meniscal tear
Revision procedures
Placebo surgery
Arthroscopic joint lavage

Any surgical intervention
to treat meniscal tear

- Any objectives which are
not mentioned as primary or
secondary outcomes.

- Reviews, non-randomised
cohort or case-control
studies, demographic
studies, anatomical/cadav-
eric/biomechanical
studies, case reports, edi-
torials, commentaries, let-
ters, guidelines, protocols,
conference abstracts, and
unpublished studies will be
excluded

- RCTs published before
January 2000 and after
March 2024.

Journal of Orthopaedic Reports xxx (xxxx) xxx

extracted onto pre-defined spreadsheet that was reviewed by additional
author (SR) for table analysis.

- Data items

The following domains are included in the PICOS framework, which
was utilized to organize the research question of interest for the sys-
tematic review:

Population- Patients of any age diagnosed with degenerative
meniscal tear presenting with mechanical symptoms (i.e. pain, swelling,
clicking, catching and locking). Mechanical symptoms were defined as
patient-reported locking, catching, clicking, pain or swelling related to
the meniscus. This is consistent with the previous definitions used in the
literature and the included RCTs.

Intervention- Arthroscopic meniscal surgery (use of small incisions
and arthroscope to repair, remove or reconstruct the meniscus of the
knee, e.g. arthroscopic partial meniscectomy and arthroscopic
debridement).

Comparator- Non-operative management (any non-surgical inter-
vention to manage degeneration of the knee, such as exercise therapy or
physiotherapy regime, analgesia and intraarticular injections).

Outcome- Patient-reported outcomes measures (PROMs) (Lysholm
Knee Scoring Scale, Tegner Activity Scale, VAS scores, Quality of Life
(QOL) score, EuroQol, IKDC, WOMET).

Study type- Systematic Review & Meta-Analysis.

- Risk of bias in individual studies

The overall quality of outcome after each study was extracted from
the RCTs was assessed via the Grading of Recommendations, Assess-
ment, Development, and Evaluations (GRADE) tool.

- Summary measures

This data included continuous measures (means and standard de-
viations) and binary/dichotomous outcomes (event rates):

e Continuous measures: Means and standard deviations for IKDC,
Lysholm Knee Scoring Scale, Tegner Activity Scale, EQ-5D, EQ-VAS,
VAS-activity, VAS-rest, WOMET and KOOS.

e Binary/Dichotomous outcomes: Event counts for osteoarthritic pro-
gression rates.

The following outcomes were combined together to measure pri-
mary aim of the study quantitatively into forest plots:

1) Knee Function, Activity Measures and Meniscal Evaluation-
IKDC, Lysholm Knee Scoring Scale, Tegner Activity Scale and
WOMET

2) General Health and Pain Measures: EQ-5D, EQ-VAS, VAS-activity,
VAS-rest

The following were combined in order to measure secondary aim of
the study quantitatively into forest plots:

3) Knee-specific Outcomes- Knee Injury and Osteoarthritis
Outcome Score (KOOS): KOOS-pain, KOOS-ADL, KOOS-QoL,
KOOS-sports/recreation, KOOS-symptoms

4) Osteoarthritic Progression Rates

- Synthesis of results

All tabulated data from primary and secondary outcomes were syn-
thesized on RevMan Web by Cochrane to summarise outcomes and pool
effect sizes across studies using statistical methods (i.e. random effects
models).

Microsoft Excel Version 16.86 and Microsoft® Word were used to
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create all the tables for data collection, making the data visualisation
more practical. Meta-analysis done on any results were presented into
forest plot graphs to provide clear visual representation of the results
from individual studies and their overall effect sizes.

- Risk of bias across studies

Risk of bias was assessed for all included studies via the Cochrane
Risk of Bias 2.0 tool (RoB 2 tool 26) for RCTs.

- Additional analyses

The quantitative data analysis involved the use of RevMan Web
software based on arm-level data that were divided into either
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continuous or dichotomous/binary outcomes, which were then com-
bined accordingly (see above). Meta-analyses were conducted to
compare intervention (arthroscopic meniscal surgery) and control group
(non-operative treatment) across the primary and secondary objectives.
Forest plots were generated to visualize the effect sizes and confidence
intervals. Random-effects models were employed based on the level of
heterogeneity.

Effect Size were calculated as mean differences (MD) for continuous
data and risk ratios (RR) or odds ratios (OR) for binary/dichotomous
data, with corresponding 95 % confidence intervals (CIs).

Depending on heterogeneity, either fixed-effects or random-effects
models were used. The I? statistic and chi-square test for heterogene-
ity guided this choice.

Records identified from*:
Databases (n = 2,032)

Registers (n = 0)

!

Records screened

(n=1,425)

!

Reports sought for retrieval

(n=22)

'

Reports assessed for eligibility

(n=22)

Studies included in review
(n=6)

Reports of included studies

Records removed before screening:

Duplicate records removed (n =
607)

Records marked as ineligible by
automation tools (n = 0)

Records removed for other
reasons (n = 0)

Records excluded

(n=1,417)

Reports not retrieved

(n=0)

Reports excluded:
Study not randomised (n = 14)

Follow-up <5 years (n = 2)

Fig. 1. PRISMA Chart flow diagram of all included studies. All papers from previous systematic reviews were included thus, no new references were required to

be added.
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- PRISMA Guidelines

The Cochrane Handbook of Systematic Reviews of Interventions criteria
and Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines were used to conduct the systematic review. 820

3. Results
- Study selection

Overall, 6 RCTs were included in this systematic review after
adhering to a rigorous search process and selection criteria.”>?*2°
Additionally, two of these primary studies’*?° had multiple associated
papers that were also assessed””>*® which provided supplementary data
and insights relevant to them.

- Study characteristics

The search identified 2032 records from multiple studies from which
607 duplicates were removed. After screening 1425 records, we
retrieved 22 studies for full-text screening. The results of the search
process are shown above in a PRISMA Chart in Fig. 1.

All included studies were published in English language/had English
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translation available. The overarching aim for all studies were to
compare AMS with one form of conservation treatment (i.e. physical
therapy/PT or placebo surgery) for degenerative meniscal tears with
mechanical symptoms with a follow-up period of 5 years or more.

It is important to note that not all studies explicitly defined “me-
chanical symptoms” in their inclusion criteria. Herrlin et al.” included
patients based on pain as a mechanical symptom in the inclusion criteria.
Katz et al.>>?” did not explicitly list mechanical symptoms in the inclu-
sion criteria, but their results and discussion clarify that pain and func-
tional impairment were primary drivers for surgical intervention.
Sonesson et al.”® and Noorduyn et al.?? similarly do not mention me-
chanical symptoms in their methods but, were able to identify a subset of
patients with mechanical symptoms. Sihvonen et al.>> mentioned inclu-
sion of patients with “knee symptoms,” encompassing mechanical
symptoms, while Berg et al.>*?® registered their trial with the inclusion
criteria of “symptomatic degenerative meniscal tears,” indicating the
likely presence of mechanical symptoms in their population.

All studies had a follow-up period of 60 months for both treatment
groups. All studies had AMS as the intervention and non-operative
treatment in form of either PT (5/6 studies) or placebo surgery (1/6
studies) as the control.

A total of 1157 participants were included in the 6 trials, of which
585 underwent AMS and 572 underwent non-operative treatment. The

Table 2

Characteristics Table of all included RCTs; NR= Not reported.
Stupy ID TyrE RECRUITMENT TECHNIQUE NUMBER OF PATIENTS MEAN AGE (SD) MEaN FoLLow-up PATIENT
(AUTHOR, OF PERIOD DURATION (MONTHS) REPORTED
CounTRY AND STUpY (Yrars) Intervention Control Intervention Control Intervention Control Intervention Control Ourcoues
YEAR OF MEASURES

(M/F) (M/F)

PUBLICATION)

1 Herrlinetal. RCT Between Arthroscopic PT x2/ 47 (28/19) 49 (30/ 54 (5.0) 56 (5.8) 60 60 1. KOOS
2012 2003 and Surgery +8 week for 19) 2. Lysholm
Sweden 2005 weeks” PT 8 weeks 3. Tegner

Activity
4. VAS
5.0A Rate

2 Katzetal RCT NR Arthroscopic PT x2/ 174 (75/99) 177 58.6 (7.9) 57.2(6.7) 60 60 1. KOOS
(METEOR) surgery + 6 week for 75/

2019 weeks’ PT 6 weeks 102)

USA

Katz et al. RCT NR Arthroscopic PT x5/ 100 (40/60) 42 (16/ 59.3 (8.3) 58.6 (6.0) 60 60 1.KOO0S
(METEOR) surgery + 6 week for 26) 2. OArate
2023 weeks” PT 6 weeks

USA

3 Sonnesson RCT between Arthroscopic PT x2/ 85 (43/42) 61 (39/ 55 (5) 54 (6) 60 60 1.KOO0S
et al. 2010 and surgery +12 week for 22) 2.EuroQol
2020 2012 weeks” PT 12 3.0A rate
Sweden weeks

4 Berg et al. RCT October Arthroscopic PT 70 (43/27) 70 (43/ 50.2 (6.4) 50.3 (6.2) 60 60 1.KO0S
2020 2009 surgery +12 x2-3/ 27) 2.0A rate
Norway through weeks’ PT week for

September 12

2012 weeks
Berg et al. RCT October Arthroscopic PT 70 (43/27) (43/27)  50.2 (6.4) 48.9 (6.3) 60 60 1.KOOS
2022 2009 surgery +12 x2-3/ 2.0A rate
Norway through weeks” PT week for

September 12

2012 weeks

5 Sihnoven RCT December Arthroscopic Placebo 70 (42/28) 76 (47/ 52.1 (6.9) 52.0 (7.2) 60 60 1.WOMET
et al. 2007 surgery + 6 surgery 29) 2.Lysholm
(FIDELITY) through weeks’ PT 3.VAS
2020 January 4.0A rate
Finland 2012

6  Noorduyn RCT July 12, Arthroscopic PT x2/ 139 (66/73) 139 57.6 (6.5) 57.3(6.8) 60 60 1.IKDC
etal. 2013, and surgery + 8 week for (68/71) 2.0A rate
(ESCAPE) November weeks’ PT 8 weeks 3.VAS
2022 5, 2015 4.KO0S
Netherlands 5.EuroQol

6. Adverse
Events &
Additional

Surgery
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summary of all characteristics of all studies including patient de-
mographics (i.e. age, sex, etc.), length and technique of treatment group
and main outcomes are shown below in Table 2.

- Risk of bias within studies

All RCTs were assessed for risk of bias using Cochrane Risk of Bias 2.0
tool (RoB 2 tool 26) which comprises of 5 domains and an overall
judgement. A summary of risk of bias for each included RCT in outlined
in detail in Fig. 2. Moreover, Fig. 3 presents an overall summary, out-
lining risks in low, some concerns and high in proportions.

- Results of individual studies

The primary outcomes measured in this systematic review are as
follows, including the scales used by each study:

1) Knee Function, Activity Measures and Meniscal Evaluation:
e IKDC (1/6 studies, 278/1157 participants)
e Lysholm Knee Scoring Scale (2/6 studies, 242/1157 participants)
o Tegner Activity Scale (1/6 studies, 96/1157 participants)
e WOMET (1/6 studies, 146/1157 participants)
2) General Health and Pain Measures
e EQ-5D (2/6 studies, 424/1157 participants)
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e EQ-VAS (1/6 studies, 146/1157 participants)
e VAS-activity (3/6 studies, 520/1157 participants)
e VAS-rest (1/6 studies, 96/1157 participants)

The secondary outcomes measured in this systematic review are as
follows, including the scales used by each study:

1) Knee-specific outcomes- Knee Injury and Osteoarthritis Outcome
Score (KOOS):
e KOOS-pain (5/6 studies, 1011/1157 participants)
e KOOS-ADL (3/6 studies, 382/1157 participants)
e KOOS-QoL (3/6 studies, 382/1157 participants)
e KOOS-sports/recreation (3/6 studies, 382/1157 participants)
e KOOS-symptoms (3/6 studies, 382/1157 participants)

- Synthesis of results

Descriptive Statistics and Meta-Analysis for Primary Outcomes-
Arthroscopic Surgery (Intervention) vs Non-operative Management
(Control): Knee Function, Activity Measures and Meniscal Evaluation.

All reported results on knee function, activity measures and meniscal
evaluation are outlined and shown graphically on Fig. 4 (see Appendix C
for full descriptive statistics), all of which did not show any significant
difference between both groups.

Two studies>*® reported Lysholm Knee Scoring Scale, favouring

Risk of bias domains

D3 D4

=)
(&)

Herrlin 2012

Katz 2019, 2022

Sonnesson 2020

Study

Berg 2020, 2023

Sihnoven 2020

Noorduyn 2022

000000
0000 O:
L O X f

Domains:

D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data. =

PE®HEH®®
XY o
oY It

Judgement

@ i

Some concerns

D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result.

. Low

Fig. 2. Cochrane Risk of Bias (RoB2) Traffic Light Plot: Summary of all included trials.

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

S
B

25% 50% 75% 100%

| - Low risk D Some concerns . High risk |

Fig. 3. Cochrane Risk of Bias (RoB2) Summary Plot: Graph of all included studies.
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Arthroscopic Surgery Conservative Treatment Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Herrlin 2012 89 14.8 47 95 11.1 49 28.6% -6.00[-11.25,-0.75] —
Sihnoven 2020 83.7 5.04 70 85.8 4.74 76 71.4% -2.10[-3.69,-0.51] B
Total (95% Cl) 17 125 100.0%  -3.21[-6.67, 0.24] ’
Heterogeneity: Tau? = 3.69; Chi* = 1.94, df = 1 (P = 0.16); I = 48%
Test for overall effect: Z = 1.82 (P = 0.07) .20 -10 0 20

Test for subgroup differences: Not applicable

10
Favours [experimental] Favours [control]

A) Lysholm Knee Scoring Scale

Arthroscopic Surgery Conservative Treatment Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Herrlin 2012 3 0.6 47 3 0.6 49 100.0% 0.00 [-0.24 , 0.24]
Total (95% Cl) 47 49 100.0% 0.00 [-0.24 , 0.24]

Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)
Test for subgroup differences: Not applicable

4 05 0 Y '

Favours [experimental]

0.5 1
Favours [control]

B) Tegner Activity Scale
Arthroscopic Surgery

Conservative Treatment

Mean difference Mean difference

Heterogeneity: Not applicable
Test for overall effect: Z = 0.74 (P = 0.46)
Test for subgroup differences: Not applicable

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Noorduyn 2022 74.7 18.2 139 731 17.7 139 100.0% 1.60[-2.62, 5.82]
Total (95% CI) 139 139 100.0% 1.60 [-2.62, 5.82]

0 5 10

-10 -5

Favours [experimental] Favours [control]

Heterogeneity: Not applicable
Test for overall effect: Z = 0.29 (P = 0.77)
Test for subgroup differences: Not applicable

C) IKDC
Arthroscopic Surgery Conservative Treatment Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Sihnoven 2020 84.3 6.3 70 84.6 6.07 76 100.0%  -0.30[-2.31,1.71]
Total (95% CI) 70 76 100.0% -0.30 [-2.31, 1.71]
0 5 0 5 10

Favours [experimental] Favours [control]

D) WOMET

Fig. 4. Meta-analysis showing Forest Plots of Knee Function, Activity Measures and Meniscal Evaluation: 1) Lysholm Knee Scoring Scale 2) Tegner Activity Scale 3)

IKDC 4) WOMET.
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arthroscopic surgery over non-operative treatment (MD -3.21). How-
ever, this difference is not statistically significant (CI -6.67 to 0.24,
P-value 0.07). There was moderate heterogeneity (1> = 48 %) and
quality of evidence is low as per GRADE (Table 3).

Only one study” reported Tegner Activity Scale showing no signifi-
cant difference between both groups (MD 0.00, CI -0.24 to 0.24, P-value
1.00).

One study?” reported IKDC in favour of non-operative treatment (MD
1.60) with non-significance between both groups (CI -2.62 to 5.82,
P-value 0.46).

WOMET was reported by one study”® which showed no significant
difference between both treatment groups either (MD -0.30, CI -2.31 to
1.71, P-value 0.77).

Descriptive Statistics and Meta-Analysis for Primary Outcomes-
Arthroscopic Surgery (Intervention) vs Non-operative Management
(Control): General Health & Pain Measures.

PROM:s outlined in Fig. 5 reported results on general health and pain
measures between the surgical and non-operative treatment group (see
Appendix D for full descriptive statistics).

Two studies®>*° reported subscales of EuroQol. EQ-5D showed in
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favour of AMS group (MD -0.03) however, no significant difference was
seen with the control group (CI -0.08 to 0.02, P-value 0.26). There was
substantial heterogeneity (I> = 87 %) and GRADE quality of evidence is
high (Table 3).

Other subscale of EuroQoL, EQ-VAS, reported by one study,° reveals
a significant difference (CI -4.97 to 4.03, P-value <0.00001) between
both treatment groups, favouring surgery group (MD -4.50).

Three studies>?>?* reported VAS scores and found no statistical
significance substantial for both subscales, VAS-activity (CI -0.43 to
0.07, P-value 0.16) and VAS-rest (CI -0.30 to 0.30, P-value 1.00). There
was no heterogeneity (I2 = 0 %) between the studies for VAS-activity)
and GRADE quality of evidence is low to moderate (Table 3).

Descriptive Statistics and Meta-Analysis for Secondary Outcomes-
Arthroscopic Surgery (Intervention) vs Non-operative Management
(Control): Knee-specific outcomes & Osteoarthritic Progression Rates.

Five studies®*%?*?° reported KOOS and found no statistically sig-
nificant difference between surgery and control group for any KOOS
subscales (p-value >0.26 or more), as shown in Fig. 6 (see Appendix E
for full descriptive statistics). There was considerable heterogeneity seen
in (12 = >98 %) and the GRADE quality of evidence is moderate/high

Test for subgroup differences: Not applicable

Arthroscopic Surgery Conservative Treatment Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Noorduyn 2022 0.87 0.15 139 0.87 0.14 139 44.2% 0.00 [-0.03, 0.03]
Sonnesson 2020 0.81 0.02 85 0.86 0.02 61 55.8% -0.05[-0.06,-0.04] ]
Total (95% CI) 224 200 100.0%  -0.03 [-0.08, 0.02]
Heterogeneity: Tau? = 0.00; Chi? = 7.96, df = 1 (P = 0.005); I> = 87%
Test for overall effect: Z = 1.12 (P = 0.26) 0.2 0.1 0 1 0i2

0.
Favours [experimental] Favours [control]

A) EQ-5D

Heterogeneity: Tau? = 0.00; Chi? = 0.32, df = 2 (P = 0.85); I = 0%
Test for overall effect: Z = 1.42 (P = 0.16)
Test for subgroup differences: Not applicable

Arthroscopic Surgery Conservative Treatment Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Sonnesson 2020 79 1.3 85 83.5 15 61 100.0% -4.50 [-4.97 , -4.03] .
Total (95% CI) 85 61 100.0% -4.50 [-4.97 , -4.03] .
Heterogeneity: Not applicable
Test for overall effect: Z = 18.89 (P < 0.00001) -10 5 0 5 10
Test for subgroup differences: Not applicable Favours [experimental] Favours [control]
W
B) EQ-VAS
Arthroscopic Surgery Conservative Treatment Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Herrlin 2012 0 22 47 0 1.48 49  10.8% 0.00 [-0.75, 0.75] -+
Noorduyn 2022 19 25 139 20 24 139 0.2% -1.00 [-6.76 , 4.76]
Sihnoven 2020 2 0.81 70 22 0.81 76 89.0% -0.20[-0.46, 0.06]
Total (95% Cl) 256 264 100.0% -0.18 [-0.43,0.07]

-10 -5
Favours [experimental]

5 10
Favours [control]

C) VAS-activity

Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)
Test for subgroup differences: Not applicable

D) VAS-rest

Arthroscopic Surgery Conservative Treatment Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Herrlin 2012 0 0.74 47 0 0.74 49 100.0% 0.00 [-0.30, 0.30]
Total (95% Cl) 47 49 100.0% 0.00 [-0.30, 0.30]

-05 -0.25
Favours [experimental]

0 0.25 0.5

Favours [control]

Fig. 5. Meta-analysis showing Forest Plots of General Health and Pain Measures: 1) EQ-5D 2) EQ-VAS 3) VAS-activity 4) VAS-rest.



Table 3
Summary of findings table for primary outcomes measured from the included RCTs.

Summary of findings: Primary Outcomes

Title: Arthroscopic Meniscal Surgery vs Non-Operative Treatment for Degenerative Tears With Mechanical Symptoms: 5-Year Outcomes Systematic Review And Meta-Analysis of RCTs

PICOS-

Patient or population: Patients with degenerative meniscal tears with mechanical symptoms

Intervention: Arthroscopic meniscal surgery

Comparison: Conservative treatment

Outcomes (Primary):

1) Knee Function, Activity Measures and Meniscal Evaluation- IKDC, Lysholm Knee Scoring Scale, Tegner Activity Scale and WOMET
2) General Health and Pain measures: EQ-5D, EQ-VAS, VAS-activity, VAS-rest

Study type: Systematic review and Meta-analysis

Outcomes Anticipated absolute effects” (95 % CI) Relative effect (95 N of participants Certainty of the evidence =~ Comments
Risk with conservative Risk with Arthroscopic meniscal % €D (studies) (GRADE)
treatment surgery
EQ-5D The mean EQ-5D was MD 0.03 lower (0.08 lower to - 424 (2 RCTs) +++ High quality RCTs. Minimal confounding bias.
0.84 0.02 higher) High
EQ-VAS The mean EQ-VAS was MD 4.5 lower (4.97 lower to - 146 (1 RCT) +++ High quality RCTs with consistent results however, bias not well controlled in one
83.5 4.03 lower) Moderate” study with selection of reported results.
VAS- The mean VAS-Activity MD 0.18 lower (0.43 lower to - 520 (3 RCTs) ++ High quality RCTs reported however, some inconsistency between results.
Activity was 7.4 0.07 higher) Low”
VAS-Rest The mean VAS-Restwas0 ~ MD 0 (0.3 lower to 0.3 higher) - 96 (1 RCT) +++ Moderate” Single study reporting results with some bias in selection of reported results even
though RCT is of good quality.
IKDC The mean IKDC was 73.1  MD 1.6 higher (2.62 lower to - 278 (1 RCT) ++++ Single study reported with precise results and moderate sample size. High quality
5.82 higher) High RCT.
LYSHOLM The mean LYSHOLM was  MD 3.21 lower (6.67 lower to - 242 (2 RCTs) ++ Although RCTs quality of high, some risk of bias within one study for selection of
90.4 0.24 higher) Low® reported results.
TEGNER The mean TEGNER was 3~ MD 0 (0.24 lower to 0.24 - 96 (1 RCT) ++ High quality RCTs with consistent results however, bias not well controlled in one
higher) Low™! study with selection of reported results.
WOMET The mean WOMET was MD 0.3 lower (2.31 lower to - 146 (1 RCT) +++ Single study reported with precise results and moderate sample size. High quality
84.6 1.71 higher) Moderate RCT.

CI: confidence interval; MD: mean difference; OR: odds ratio.
GRADE Working Group grades of evidence.
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different.

Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of the effect.

Explanations:
# Single study with high imprecision and potential bias.
b Generally reliable but some inconsistency across studies.
¢ One study with some bias in selection of reported results.
4 Single study but consistent and precise results.

¢ The risk in the intervention group (and its 95 % confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95 % CI).
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Heterogeneity: Tau? = 42.14; Chi? = 281.92, df = 4 (P < 0.00001); I? = 99%
Test for overall effect: Z = 0.67 (P = 0.51)
Test for subgroup differences: Not applicable

Arthroscopic Surgery Conservative Treatment Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Berg 2020 90 1.89 70 86.7 217 70 21.4% 3.30([2.63,3.97] =
Herrlin 2012 945 14.9 47 100 15.1 49 17.5% -5.50[-11.50, 0.50] —
Katz 2019 46.5 16.1 174 45.5 16.8 177 20.0% 1.00 [-2.44 , 4.44] P P
Noorduyn 2022 19.9 16.8 139 225 15 139 19.7% -2.60[-6.34,1.14] —
Sonnesson 2020 793 2.55 85 86 3.19 61 213% -6.70[-7.67,-5.73] -
Total (95% Cl) 515 496 100.0%  -2.00 [-7.89, 3.89]

Favours [experimental]

10 5 0 5 10
Favours [control]

A) KOOS-pain

Test for subgroup differences: Not applicable

Arthroscopic Surgery Conservative Treatment Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Berg 2020 93 1.86 70 92 1.73 70 39.2% 1.00 [0.40, 1.60] -
Herrlin 2012 99.49 14.9 47 99.49 15.2 49  22.0% 0.00 [-6.02, 6.02]
Sonnesson 2020 83.9 235 85 87.9 2.83 61 38.8% -4.00[-4.87,-3.13] -
Total (95% Cl) 202 180 100.0% -1.16 [-5.41, 3.09]
Heterogeneity: Tau* = 11.93; Chi* = 86.71, df = 2 (P < 0.00001); I* = 98%
Test for overall effect: Z = 0.54 (P = 0.59) -10 5 0 5 10

Favours [experimental]

Favours [control]

Test for subgroup differences: Not applicable

C) KOOS-QoL

Arthroscopic Surgery Conservative Treatment

Arthroscopic Surgery Conservative Treatment Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Berg 2020 789 2,68 70 735 278 70 45.6% 5.40[4.50, 6.30] n
Herrlin 2012 81.89 212 47 45 81.74 49 9.0% 36.89[13.21, 60.57] —_—
Sonnesson 2020 65.3 3.01 85 68.1 441 61 454% -2.80[-4.08,-1.52]
Total (95% Cl) 202 180 100.0% 4.50 [-3.40, 12.41]
Heterogeneity: Tau? = 35.42; Chi? = 113.34, df = 2 (P < 0.00001); I> = 98%
Test for overall effect: Z = 1.12 (P = 0.26) 50 25 0 25 50

Favours [experimental]

Mean difference

Favours [control]

Mean difference

Test for subgroup differences: Not applicable

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Berg 2020 79 3.29 70 74.2 3.29 70 37.1% 4.80[3.71, 5.89] ™

Herrlin 2012 90.69 30.5 47  80.57 28 49 26.0% 10.12[-1.61,21.85] N I —
Sonnesson 2020 57.7 3.67 85 65.9 5.26 61 36.9% -8.20[-9.73,-6.67] -

Total (95% Cl) 202 180 100.0% 1.38[-9.52, 12.28]

Heterogeneity: Tau? = 83.13; Chi? = 186.04, df = 2 (P < 0.00001); I = 99%

Test for overall effect: Z = 0.25 (P = 0.80) 20 -10 0 10 20

Favours [experimental]

Favours [control]

D) KOOS-sports/recreation

Test for subgroup differences: Not applicable

Arthroscopic Surgery Conservative Treatment Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Berg 2020 88.2 2.04 70 85.6 214 70 34.2% 2.60[1.91,3.29] ™
Herrlin 2012 93.33 11.8 47  96.41 10.8 49 316% -3.08[-7.61,1.45] — a1
Sonnesson 2020 771 2.55 85 85.9 214 61 342% -8.80[-9.56,-8.04] -
Total (95% Cl) 202 180 100.0% -3.09 [12.15,5.97]
Heterogeneity: Tau? = 62.32; Chi? = 470.16, df = 2 (P < 0.00001); I> = 100%
Test for overall effect: Z = 0.67 (P = 0.50) 10 5 0 5 10

Favours [experimental]

Favours [control]

E) KOOS-symptoms

Fig. 6. Meta-analysis showing Forest Plots of Knee-specific Outcomes- KOOS: 1) KOOS-pain 2) KOOS-ADL 3) KOOS-QoL 4) KOOS-sports/recreation 5)

KOOS-symptoms.
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Arthroscopic Surgery Conservative Treatment Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Berg 2022 10 70 9 70 121% 1.13[0.43,2.98] —
Herrlin 2012 2 47 2 49 2.8% 1.04[0.14,7.73] RN U
Katz 2023 67 100 52 42 Not estimable
Noorduyn 2022 51 139 23 139 35.6% 2.92[1.66,5.14] -
Sihnoven 2020 48 70 44 76 24.6% 1.59[0.80,3.13] -
Sonnesson 2020 51 85 23 61 24.9% 2.48[1.26,4.87] —
Total (95% Cl) 511 437 100.0% 2.09 [1.49,2.93] ‘
Total events: 229 153
Heterogeneity: Chi? = 4.24, df = 4 (P = 0.37); I = 6% 061 01 1 100
Test for overall effect: Z = 4.29 (P < 0.0001) Favours [experimental] Favours [control]
Test for subgroup differences: Not applicable

Fig. 7. Meta-analysis showing Forest Plots of Osteoarthritic Progression Rates.

Table 4
Summary of findings table for secondary outcomes measured from the included RCTs.

Summary of findings: Secondary Outcomes

Title: Arthroscopic Meniscal Surgery vs Non-Operative Treatment for Degenerative Tears With Mechanical Symptoms: 5-Year Outcomes Systematic Review And Meta-Analysis of RCTs
PICOS-

Patient or population: Patients with degenerative meniscal tears with mechanical symptoms

Intervention: Arthroscopic meniscal surgery

Comparison: Conservative treatment

Outcomes (Secondary):

1) Knee-specific Outcomes- Knee Injury and Osteoarthritis Outcome Score (KOOS): KOOS-pain, KOOS-ADL, KOOS-QoL, KOOS-sports/recreation, KOOS-symptoms

2) Osteoarthritic progression rates

Study type: Systematic review and Meta-analysis

Outcomes Anticipated absolute effects” (95 %CI) Relative effect N2 of Certainty of the Comments
Risk with Conservative Risk.with Arthroscopic (95 % €D ?sat;t;cig?nts fé;i;;;
treatment meniscal surgery
KOOS-pain The mean KOOS-painwas ~ MD 2 lower (7.89 lower - 1011 (5 RCTs) ++++ High quality RCTs with consistent
66.04 to 3.89 higher) High results and high population sample
in total.
KOOS-ADL The mean KOOS-ADLwas  MD 1.16 lower (5.41 - 382 (3 RCTs) +++ Although RCTs are of high quality,
93.13 lower to 3.09 higher) Moderate® there is some inconsistency within
results.
KOOS-QOL The mean KOOS-QOLwas  MD 4.5 higher (3.4 - 382 (3 RCTs) 44+ High quality RCTs with consistent
62.2 lower to 12.41 higher) High results and moderate population
sample in total.
KOOS-SPORT/ The mean KOOS-SPORT/ MD 1.38 higher (9.52 - 382 (3 RCTs) 44+ High quality RCTs with consistent
RECREATION RECREATION was 73.6 lower to 12.28 higher) High results and moderate population
sample in total.
KOOS- The mean KOOS- MD 3.09 lower (12.15 - 382 (3 RCTs) 44+ High quality RCTs with consistent
SYMPTOMS SYMPTOMS was 89.20 lower to 5.97 higher) High results and moderate population
sample in total.
OA rates 350 per 1000 530 per 1000 OR 2.09 948 (6 RCTs) ++++ High quality RCTs with consistent
(445-612) (1.49-2.93) High results and high population sample
in total.

CI: confidence interval; MD: mean difference; OR: odds ratio.
GRADE Working Group grades of evidence.
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of the effect.
Explanations:

? Generally reliable but some inconsistency across studies.

Y The risk in the intervention group (and its 95 % confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention
(and its 95 % CI).

(Table 4) for all subscales of KOOS. 4. Discussion

All six studies®>?>?>2"28 reported osteoarthritic progression rates
(Combined Odds ratio 2.09) in favour of non-operative treatment group - Summary of evidence
and found a significant difference (OR 2.09, 95 % CI 1.49 to 2.93,
P-value <0.0001) between both groups in results, as shown in Table 3 Overall, this systematic review and meta-analysis is the first to
and Fig. 7. There was low heterogeneity between studies (I = 6 %) and investigate compared five-year long-term outcomes between AMS and
the quality of evidence is high (Table 4). non-operative management for degenerative meniscal tears with
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mechanical symptoms, which addresses a recognised gap in the evidence
base. This review synthesized data from six RCTs, comparing AMS with
non-operative management for degenerative meniscal tears, all with a
follow-up period of five years. This is the first review of its kind to
include a specified 5 or more years of follow-up period and focusing on
highest quality of evidence, offering a comprehensive long-term
outcome of any treatment given. Moreover, this systematic review
specifically included patients experiencing mechanical symptoms, a key
factor in determining the AMS as an option for the patient. No other
systematic review has explicitly addressed this aspect therefore, this
specificity enhances the relevance and applicability of the findings,
filling a critical gap in existing research. Furthermore, this study ensures
the inclusion of only studies conducted from the year 2000 which puts
greater emphasis on rigorous study design due to studies being likely to
adhere to standardised treatments, ensuring that the data reflects up-to-
date practice.

However, an important consideration that arose during this review is
the heterogeneity in how mechanical symptoms were defined or re-
ported across included studies. Only some trials explicitly identified
mechanical symptoms as inclusion criteria. Others referred to more
general terms like pain or symptomatic tears. While this review aimed to
synthesise evidence regarding patients with mechanical symptoms, the
lack of consistent inclusion criteria across trials presents a limitation in
interpreting the outcomes exclusively for this population. Nonetheless,
subset analyses in several studies did identify mechanical symptoms
retrospectively, which partially addresses this gap and justifies their
inclusion.

This distinction is critically important because mechanical symp-
toms—when properly defined—are one of the few clinical factors for
which current guidelines allow some discretion regarding AMS. As noted
in the introduction, while many guidelines advise against surgery for
degenerative meniscal tears, they often make an exception or lack clarity
when mechanical symptoms are present. This underscores the clinical
relevance of accurately capturing and reporting mechanical symptoms
in research, as they remain a common indication for surgical referral.
Without consistent reporting of these symptoms, the external validity of
RCT findings to real-world decision-making is compromised.

4.1. Primary outcome: PROMs

The meta-analysis of the patient-reported outcomes (IKDC, Lysholm,
Tegner, and WOMET scores) showed no significant differences were
found between both treatment groups in improving on knee function,
activity measures and meniscal evaluation. This is keeping with the most
recent review by O’Connor et al. who also reported no significant dif-
ference in functionality and activity between AMS and non-operative
treatment.'® This may be due to the nature of degenerative meniscal
tears, which often occur due to age-related changes rather than acute
trauma.?” Thus, in such cases, surgery may not address the underlying
issue or may not significantly improve the knee’s overall function or
pain as the surrounding knee tissue may show inflammation and pain
despite the degenerative meniscus being treated. Jarett et al.>" suggests
that increased strengthening of knee muscles and cruciate ligaments as a
result of physical therapy reduces mechanical symptoms in patients,
showing similar results to partial meniscectomies and therefore, may
explain the findings of this review.>! Given the similar outcomes be-
tween AMS and non-operative treatment, the choice of treatment should
be based on patient preferences, specific symptoms and activity levels.
Future studies should investigate specific subgroups (e.g. age, activity
level, type of meniscal tear) which could provide more tailored insights
between both types of treatment.

4.2. Primary outcome: General Health & Pain Measures

Whilst VAS-rest, VAS-activity and EQ-5D might not have shown
significant differences, the EQ-VAS highlighted a significantly better
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improvement in overall health perceived by patients following surgery
compared to non-operative treatment. This is a new, significant finding
that was not reported by O’Connor et al.'® or in the series of systematic
reviews by Brignardello-Petersen et al.'? The EQ-VAS reflects upon the
patient’s overall perception of their health status thereby, demon-
strating that surgery has provided a noticeable improvement in the
patient’s overall well-being or how they perceive their health, compared
to the more specific or focused measures like VAS-rest or VAS-activity.
The discrepancy suggests that different measures can capture different
dimensions of the impact of treatment, and the EQ-VAS might be
particularly sensitive to overall changes in health perception. Ulti-
mately, a combination of quantitative and qualitative research methods
for future research is suggested to investigate this further and provide a
holistic view of treatment effects to help bridge the gap between nu-
merical data and patient experiences.

4.3. Secondary outcome: knee-specific outcomes

The knee-specific outcomes measured by this systematic review and
meta-analysis showed non-significance between the AMS group
compared to non-operative treatment group. This is similar to a review
done by Meng et al.'” which showed that no significant difference in
knee-specific outcome either nevertheless, their review focused on APM
thus, not taking other type of AMS into account for degenerative
meniscal tears, such as debridement or repair. Furthermore, the possible
reasons behind this result seems ambiguously reported by Meng et al.!”
as well as O’Connor et al.'®> who further reports less certainty on
applicability of results. This may be due to the variability in patient
population, causing high heterogeneity between studies which reported
KOOS. Due to the inherent nature of subjectiveness, KOOS rely on pa-
tients’ perceptions of pain, function, and quality of life thus, patient
expectations and psychological factors can influence these scores. This
may further be impacted through the inclusion of broad range of pa-
tients with varying ages, activity levels, and comorbidities. Future
studies may benefit from more objective measure of knee-specific
outcome, e. g, through measure of clinical movement and rotation of
the knee to further add onto this result.

4.4. Secondary outcome: osteoarthritic progression rates

The outcome of osteoarthritic progression rate was reported by the
largest number of studies (6/6) included in this review with some trials
reporting separate papers from the studies solely outlining osteoarthritic
rates.””?® Additionally, a total of 948 participants (511 in the AMS
group and 437 in the Non-operative Treatment group) makes it the
largest dataset among the outcomes examined with a substantial sample
size. The measure of osteoarthritic progression rates in this review was
based on studies that reported objective radiographic imaging, specif-
ically the Kellgren-Lawrence and Ahlback classifications. This approach
significantly strengthens the reliability of the reported results, as it en-
sures a high level of objectivity and consistency in assessing osteoar-
thritic progression. The use of these standardized, well-established
radiographic criteria minimizes subjectivity and enhances the accuracy
of the findings and conclusions drawn in this review.

A potential reason for why osteoarthritic rates showed an increase in
5 years’ time despite patients undergoing surgery may be due to the
nature of degenerative meniscal tears which typically occurs in context
of knee osteoarthritis. This means that the underlying degeneration and
inflammation of the joint can cause ongoing symptoms irrespective of
whether the torn meniscal tissue is removed or repaired. As surgery
introduces new trauma to the knee, this can cause additional inflam-
mation and delay recovery. Whilst previous systematic reviews on this
showed results demonstrating immediate post-surgical period might
involve pain and swelling, the long term follow-up period in this review
reflects on surgery potentially offsetting any benefits through removal of
the torn meniscal tissue. Therefore, the intriguing trend perceived of
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heightened risk of osteoarthritis progression within the surgical group
indicates the necessity for extended probe and refined clinical direction
of treatment choice should be based on this factor. Ultimately, future
research can focus on this potential link between specific surgical
technique in AMS and the biomechanics of what may cause this higher
progression of osteoarthritis.

4.5. Discussion of results against current knowledge in literature &
included study characteristics

The study years of publication encompassed from 2012 to 2022,
ensuring the findings are highly relevant to current clinical practices
unlike O’Connor et al. and Brignardello-Petersen et al.'>'® Additionally,
this review incorporates two new and updated studies?*?° that were also
not included in the previous systematic review by O’Connor et al.,'
adding further onto the current literature.

The inclusion of data from trials conducted globally including in
Sweden, USA, Netherlands, Finland and Norway enhances general-
isability of the results across diverse populations. Furthermore, this re-
view focused on high-quality RCTs with standardized outcomes that
were all robustly measured using meta-analysis for statistical signifi-
cance unlike O’Connor et al.,'® increasing internal validity and giving
more reliable reporting of results.

Studies included in this review compare AMS with placebo or
physical therapy in form of non-operative management. Although,
O’Conner et al. reports mainly placebo surgery as a comparator to AMS,
the results show an accumulation of evidence from studies which mostly
had other non-operative managements as opposed to placebo surgery,
questioning the discrepancy between their aim and findings. This review
establishes a clear comparison between placebo surgery and AMS which
answers a critical therapeutic element of surgery in question and shows
that any significant differences seen after surgery is in fact not attributed
to the placebo effect of patient anticipation.

The use of standardized outcomes, all of which were eligible for
meta-analysis, increase the validity and objectivity of the results re-
ported in this study. to Meng et al.'” conducted a systematic review and
meta-analysis comparing APM to exercise therapy which reported no
difference in knee function and osteoarthritic progression rates between
both groups in 5 years’ period, aligning with the findings from this re-
view. Nonetheless, additional broad-range of Cclinically relevant
outcome measures in this review as well as focus on AMS and
non-operative management broadly rather than sub-types of the group,
as opposed to Meng et al., means more comprehensive reporting of
results.

The inclusion of prospective registration of the review protocol en-
sures transparency in the research process of this review, reducing the
risk of selective reporting and publication bias and strengthening the
reliability in contributing to the advancement of evidence-based
practice.

- Limitations

Due to the nature of this systematic review which seeks to look at
long-term outcomes at a follow-up period of 5 years or more, partici-
pants in the studies may be lost during this time period of follow-up thus,
creating a gap in the data available. As the use of this raw data is
mandatory in systematic reviews, this may result in missing or unac-
counted data from studies, potentially impacting the data analysis.
Therefore, to tackle this issue, for any missing data, relevant authors
from the study were contacted. In occasions no correspondence is
possible with the authors, such data were omitted from this review.

Only six RCTs met the inclusion criteria, which restricts the statis-
tical power and external validity of the meta-analysis. Significant het-
erogeneity was observed across several outcomes, particularly in KOOS
subscales. This may reflect differences in study designs, patient pop-
ulations, treatment protocols, follow-up durations, or definitions of
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mechanical symptoms.

Furthermore, not all studies clearly defined or stratified mechanical
symptoms. As these symptoms are often key indicators for surgery,
inconsistent definitions across studies may limit clinical applicability
and the internal validity of findings.

Further studies could also do sub-group analyses to focus on specific
demographic of population, e.g. age difference, to explore this more.
Although the small number of studies limits subgroup analysis power.

5. Conclusion

Overall, this review found that patients with degenerative meniscal
tears with mechanical symptoms who undergo AMS will not signifi-
cantly improve in PROMs in 5 year’s period in comparison to non-
operative management. However, non-operative treatment shows a
significantly less osteoarthritic progression in 5 years’ period in com-
parison to AMS. These findings strongly suggest that the management
approach for degenerative meniscal tears should be tailored based on
the patient’s osteoarthritis status. The data indicates that AMS may be
associated with a higher rate of osteoarthritic progression compared to
non-operative treatment, suggesting that surgery could accelerate the
degenerative process within the knee joint. This finding has significant
clinical implications, as it underscores the need for clinicians to carefully
consider the long-term impact of surgical interventions, particularly in
patients with pre-existing osteoarthritis.

Further research is required to identify potential patient subgroups
that might benefit more from AMS and to explore alternative treatments
that could mitigate osteoarthritic progression rate while providing
effective symptom relief. Additionally, research should investigate the
potential link between surgical techniques in AMS and the biomechanics
contributing to osteoarthritic progression.
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