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Abstract 

Objective: This review aims to compare surgical and conservative treatment methods for 

degenerative meniscus injuries. 

Methods: A literature search was conducted in PubMed, Scopus, Web of Science, and the 

Cochrane Library to identify randomized controlled trials published from 2012 onwards. 

Eligible studies evaluated adult patients with degenerative meniscal tears confirmed by 

magnetic resonance imaging or radiographs, comparing surgical interventions with non-

operative treatments. 

Results: Evidence from high-quality trials indicates that conservative approaches are 

comparable to surgical interventions in improving long-term patient-reported outcomes. While 

arthroscopic partial meniscectomy (APM) yields significant initial clinical improvements, it 

offers no meaningful long-term advantage over structured physical therapy. Placebo-controlled 

trials demonstrate that the perceived therapeutic benefits of APM are predominantly due to the 

non-specific effects of the surgical act itself rather than the removal of damaged tissue. 

Conversely, APM exposes the knee to accelerated degenerative changes, including an increased 

risk of radiographic osteoarthritis progression and a five-fold higher likelihood of ultimately 

requiring a total knee replacement. Furthermore, patients who crossover from physical therapy 

to delayed surgery due to unsatisfactory results do not achieve superior functional outcomes 

compared to those who remain in conservative management. 

Conclusion: Current clinical guidelines advocate for at least three months of structured 

physical therapy as the primary, first-line treatment for degenerative meniscal lesions. Adopting 

a conservative approach maximizes patient benefit, prioritizes the preservation of the meniscus, 

and supports long-term joint longevity. 

mailto:julia.pajak@onet.eu
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1. Introduction 

The human meniscus is a crucial fibrocartilaginous structure responsible for load distribution 

and stress reduction, which is essential for maintaining knee joint homeostasis [1,2,3]. The most 

common injuries of the knee are meniscal lesions, often manifesting as significant pain and 

functional deficiency of the knee, which negatively influence the quality of life for a 

considerable patient population [4]. These injuries can be divided based on their etiology into 

traumatic tears, usually associated with acute incidents in younger, active populations, and 

degenerative meniscal lesions (DMLs), native to age-related changes in the fibrocartilage tissue 

[4,5,6]. High prevalence of asymptomatic tears and frequent coexistence of osteoarthritis (OA) 

in middle-aged and elderly patients make identification of the exact origin of symptoms a major 

diagnostic challenge [7,8]. 

Surgical resection of meniscal tears used to be the dominant treatment option throughout 

history. In the 1970s clinical observations revealed a connection between the loss of meniscal 

tissue and joint space narrowing, as well as accelerated cartilage degeneration, which marked 

the end of total meniscectomy as a gold standard [9,10]. This understanding generated a 

paradigm shift towards meniscal preservation and the widespread endorsement of arthroscopic 

partial meniscectomy (APM), which goal is to resect only the unstable fragments while 

preserving a stable rim of healthy tissue [9,11]. Today, arthroscopic procedures of the meniscus 

are one of the most frequently performed orthopedic operations worldwide, with millions of 

cases conducted each year [12,13]. However, the clinical efficacy of APM has become a topic 

of intense debate in modern orthopedic surgery despite its popularity and ubiquity. 

The superiority of surgical intervention over non-operative management for degenerative 

lesions has been increasingly challenged by recent high-quality evidence, including numerous 

randomized controlled trials and systematic reviews [14,15,16]. Most systematic reviews 

acknowledge that in middle-aged patients with DMLs, surgery grants no meaningful long-term 

improvement in pain or function when compared to exercise therapy or placebo [14,16,17]. 

While some studies report small, short-term benefits in functionality following surgery, these 

advantages typically decline within six months to two years, often resulting in outcomes 
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comparable to supervised physical therapy programs [17,18,19]. Furthermore, the potential for 

symptomatic relief of surgery cannot be taken into consideration without its risk of exacerbating 

joint inflammation, future OA predisposition and aggravation of the psychological status of the 

patient [20,21]. 

On the contrary, the management of specific injury types, such as meniscal root tears, presents 

a different clinical trajectory. These injuries are biomechanically equivalent to a total 

meniscectomy due to meniscus losing its ability of converting axial loads into hoop stresses, 

leading to accelerated joint degeneration [22,23]. In such cases, surgical repair using the 

transtibial pull-out technique has shown promising outcomes in recovering knee stability and 

preventing the afterward progression towards total knee arthroplasty [17,24]. This emphasizes 

the necessity of a tailored approach to meniscal pathologies, where patient age, activity level, 

tear morphology, and the degree of articular degeneration impacts the choice between 

conservative and surgical management [17,20]. 

Research objective: comparison of surgical and conservative treatment methods of 

degenerative meniscus injury. 

 

2. Epidemiology, prevalence and risk factors of degenerative meniscus injury. 

Degenerative meniscal lesions represent a progressive failure of the meniscal fibrocartilage, 

typically resulting from repetitive regular forces impacting an age-worn tissue rather than a 

single traumatic event [5,19]. In contrary to acute traumatic tears, DMLs develop gradually and 

are frequently considered as an indication of early knee joint senescence [25,26]. 

2.1 Epidemiology and Occurrence 

DMLs are highly common in the middle-aged and elderly populations [8,27]. Estimates suggest 

a general prevalence of approximately 12% to 14%, with an annual incidence of around 61 

cases per 100,000 individuals [6]. Some studies report that meniscal tears can be found in one 

out of every four (25%) knees of middle aged patients [8]. The frequency of such lesions seems 

to increase in correlation with age - population-based studies utilizing magnetic resonance 

imaging (MRI) have indicated that 35% of individuals over the age of 50 show evidence of 

meniscal tears. However, two-thirds of them did not develop any related symptoms [8]. In 

symptomatic patients, the prevalence of meniscal damage reaches 91%, while 76% of 
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asymptomatic age-matched controls also exhibit comparable injury [28]. The peak onset for 

men is generally between 41 and 50 years, while women show a peak onset between 61 and 70 

years [6]. 

2.2 Risk Factors 

The etiology of DMLs is multifactorial, involving both non-modifiable and modifiable risk 

factors [29].  

Non-Modifiable Risk Factors: advanced age is the primary driver, due to decreased meniscal 

cellularity and tissue homeostasis alterations [30]. Moreover, sex is also a significant 

determinant of DMLs, as men exhibit an incidence rate 2,5 times higher than women [29]. In 

addition, specific anatomical variations, such as a biconcave tibial plateau, a discoid meniscus, 

or inherent ligamentous laxity further increase the risk of developing meniscal failure [31]. 

Modifiable Risk Factors: obesity and a high body mass index (BMI) are critical contributors, 

as they accelerate the degradation and increase focal stress of meniscal tissue [17,31]. 

Occupational and sports-related activities involving mechanical overload, specifically: 

prolonged squatting, kneeling, stair climbing and carrying of heavy weights are strongly 

correlated with an increased risk of damaging the meniscus [31].  

2.3 Pathophysiology Context 

Knee osteoarthritis (OA) is intrinsically linked with DMLs. Meniscal injuries can be found in 

over 75% of patients with symptomatic OA [9]. These lesions are increasingly recognized as a 

"pre-radiographic" sign of OA: failure of the meniscus disrupts the axial load conversion, 

thereby advancing cartilage breakdown and joint space narrowing [23,32,33,34]. Therefore, we 

cannot treat DML as an isolated mechanical defect, as it often reflects an impaired joint 

microenvironment [15]. 

3. Methodology 

3.1 Study design 

This study is a systematic review of randomized controlled trials (RCTs) evaluating surgical 

and conservative treatment options for degenerative meniscus injury. 
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3.2 Study eligibility 

Randomized controlled trials evaluating surgical or conservative treatment strategies for 

degenerative meniscus injury in adult patients were eligible for inclusion. Studies, published 

from 2012 onwards, were required to enroll adults diagnosed with degenerative meniscal tears 

confirmed by magnetic resonance imaging (MRI) or radiograph and/or with typical meniscal 

symptoms. Trials including idiopathic cases as well as patients with associated systemic 

conditions were taken into consideration. 

Studies were excluded if they were non-randomized, designed as observational, case reports, 

narrative reviews, conference abstracts, or if they focused exclusively on diagnostic methods 

or anatomical aspects without evaluation of treatment effects. 

3.3 Data collection: Information sources and strategy of search 

A literature search was conducted in PubMed, Scopus, Web of Science, and the Cochrane 

Library (CENTRAL). Search terms related to degenerative meniscus injury and its treatment 

were used. Studies published from 2012 onwards were considered eligible in order to focus on 

contemporary treatment strategies and clinical practice. The search was limited to studies 

involving adult human participants. Reference lists of relevant review articles were screened to 

identify additional eligible trials.  

3.4 Study selection and data extraction 

Titles and abstracts were screened for eligibility, followed by full-text assessment of potentially 

relevant articles. Study selection was performed by three reviewers, with disagreements 

resolved by discussion. Data were extracted using a standardized approach, including study 

characteristics, participant demographics, intervention and comparator details, follow-up 

duration, and reported outcomes. 
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4. Results 

4.1 Characteristics of Included Trials 

The randomized controlled trials evaluating surgical versus non-surgical interventions for 

degenerative meniscal tears were primarily conducted and recruited participants between 2007 

and 2015. The study populations typically targeted middle-aged and older adults, with age 

ranges typically ranging between 35 to 70 years. Participants generally presented with 

unilateral, non-traumatic knee pain that had persisted for various durations depending on a 

particular study: from at least one month [35] up to more than three months [36,37,38,39,40]. 

While the majority of trials focused on patients without obstructive symptoms, some studies 

[32,37,38,41,42] specifically included patients who had previously failed at least three months 

of supervised conservative therapy before enrollment. In most studies the diagnosis was 

confirmed by magnetic resonance imaging (MRI) to verify the presence of a degenerative 

meniscal tear, often defined as an intrameniscal linear signal penetrating one or both surfaces. 

Moreover, baseline radiographic assessment was used to group patients based on the degree of 

ongoing osteoarthritis, with inclusion generally limited to those with Kellgren-Lawrence (KL) 

grades of 0 to 2 or 3. Sample sizes ranged from a small pilot study of 17 patients to large multi-

center trials, with the ESCAPE trial randomizing 321 patients and the MeTeOR trial 

randomizing 351 patients. The trials documented outcomes over varying time scopes, with 

short-term assessments at 3 to 12 months and long-term follow-ups reaching 2, 5, and 10 years. 

The primary outcomes reported across these trials can be categorized as follows: 

Patient-Reported Outcome Measures (PROMs): Subjective knee function and pain were 

evaluated using validated scales, including: the Knee Injury and Osteoarthritis Outcome Score 

(KOOS), the International Knee Documentation Committee (IKDC) Subjective Knee Form, the 

Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), and the Western 

Ontario Meniscal Evaluation Tool (WOMET) [21,32,35,36,38,39,40,41,42]. 

Structural and Radiographic Outcomes: Longitudinal changes in joint space narrowing and 

osteophyte formation were evaluated using the Kellgren-Lawrence (KL) classification and the 

Osteoarthritis Research Society International (OARSI) atlas sum score [32,36,38,40,42]. 

Functional and Objective Tests: Thigh muscle strength (isokinetic quadriceps and hamstrings 

strength) and physical performance tests, such as hop tests and chair stand tests, served as 

objective measures of recovery [21,38,41,42]. 
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Mental Health and Quality of Life: Secondary measures included health-related quality of 

life (SF-36 or EQ-5D) and assessments of anxiety and depression (HAD scale) 

[21,32,37,38,40,41]. 

 

Table 1: summarizes the key characteristics of the randomized controlled trials (RCTs) 

evaluating surgical versus non-surgical interventions for degenerative meniscal tears, as 

documented in the provided sources. 

Trials Injury Characteristics Treatment Groups 
Sample Size 

(N) 

Follow-up 

Duration 

MeTeOR 

[35] 

Symptomatic meniscal 

tear with mild-to-

moderate knee OA (KL 

grades 0-3). 

1. Arthroscopic partial 

meniscectomy (APM) + 

postoperative PT 

2. Standardized physical 

therapy (PT). 

351 

participants 

(174 APM, 

177 PT). 

6 and 12 

months 

ESCAPE 

[39,40] 

Nonobstructive (no 

locking) MRI-confirmed 

degenerative meniscal 

tear. 

1. APM 

2. PT protocol (16 

sessions over 8 weeks). 

321 

participants 

(159 APM, 

162 PT). 

3, 6, 12, and 

24 months; 5 

years. 

FIDELITY 

[36] 

MRI-verified 

degenerative medial 

meniscus tear, 

symptoms >3 months, 

no clinical OA signs. 

1. APM 

2. Placebo surgery 

(diagnostic 

arthroscopy). 

146 

participants 

(70 APM, 76 

Placebo). 

2, 6, 12, 24, 

36, 48, and 

60 months (5 

years). 

OMEX, 

 Kise et 

al.[32,41,42] 

Unilateral non-traumatic 

medial degenerative tear 

(MRI-verified), KL 

grade <2. 

1. APM 

2. Supervised exercise 

therapy (12-week 

neuromuscular 

program). 

140 

participants 

(70 APM, 70 

Exercise). 

3, 12, 24 

months; 5 

and 10 years. 
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Gauffin et 

al., 

Sonesson et 

al. [37,38] 

Middle-aged patients 

with meniscal 

symptoms, KL grade 0, 

failed prior primary care 

PT. 

1. Knee arthroscopy 

(mostly APM) + 

exercise program 

2. Structured exercise 

program alone. 

150 

participants 

(75 per 

group). 

3, 12 

months; 3, 5, 

and 10 years. 

Østerås et 

al. [21] 

MRI-verified 

degenerative meniscus 

injury, knee pain >3 

months. 

1. Medical Exercise 

Therapy (36 

treatments/3 months) 

 2. Arthroscopic surgery 

(meniscectomy). 

17 

participants (9 

MET, 8 

surgery). 

3 months. 

Vermesan 

et al. [43] 

Nontraumatic 

symptomatic medial 

compartment 

degenerative lesions 

(MRI-verified), early 

OA. 

1. Arthroscopic 

debridement/meniscecto

my 

 2. Intra-articular 

corticosteroid injection. 

120 cases/114 

patients (60 

cases per 

group). 

1 month and 

1 year. 

 

4.2 Results of surgical treatment (APM) 

Arthroscopic partial meniscectomy usually leads to significant pain reduction, improves 

function, and quality of life compared to preoperative status [21,38,39,40]. Some studies 

observed a statistically significant advantage for APM when compared with exercise over 

exercise alone at the one-year follow-up [37,38]. However, this distinction often diminishes 

over longer periods of time, with no noteworthy differences in pain or knee function reported 

at 5-year and 10-year intervals in multiple cohorts [32,36,38,40,42]. Moreover, it has been 

reported that APM is associated with a slightly higher risk of radiographic knee OA progression 

and joint space narrowing when compared to non-surgical or placebo groups in certain trials 

[36,38]. Furthermore, an "as-treated" analysis of the MeTeOR trial suggested that APM-treated 

patients have a five-fold increased risk of ultimately requiring a total knee replacement in 

contrast to those managed with PT alone [35]. 
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4.3 Results of conservative treatment 

Standard Physical Therapy 

Standard physical therapy (PT), typically comprised of supervised exercises focused on muscle 

conditioning and coordination, has shown clear non-inferiority to APM in several large-scale 

trials. The MeTeOR trial reported that a standardized PT regimen resulted in an 18.5 point 

improvement in WOMAC physical function scores at six months, which is a result that did not 

significantly differ from the surgical group [35]. In addition, the ESCAPE study has disclosed 

that PT was comparable to APM over 24 months, with knee function improving by 20.4 points 

on the IKDC scale [39]. These functional improvements were sustained at a five-year follow-

up, where PT remained non-inferior to surgery and showed corresponding rates of radiographic 

OA progression [40]. In spite of approximately 30% to 35% of PT-managed patients eventually 

opting for "delayed" surgery due to persistent symptoms, these patients did not ultimately gain 

superior functional outcomes when compared to the PT-only group [35,40]. 

Supervised Neuromuscular Training 

Supervised Neuromuscular Training, focused on progressive strength and neuromuscular 

control, provides noticeable advantages in objective functional recovery. In the OMEX trial, 

participants undergoing a 12-week supervised exercise program achieved considerably greater 

improvements in thigh muscle strength (quadriceps and hamstrings) at 3 and 12 months 

compared to those undergoing only surgery [41]. While two-year patient reported outcomes 

(KOOS4) were almost identical between the exercise and surgery groups, the exercise group 

additionally avoided the initial decrease in muscle strength generally observed postoperatively 

[41]. Long-term follow-ups at 5 and 10 years confirmed that neuromuscular training results in 

clinical improvements and radiographic OA progression rates that correspond with APM 

[32,42]. 

Medical Exercise Therapy (MET) 

Medical Exercise Therapy (MET) is a specific biopsychosocial approach aimed to modulate 

pain through the central nervous system by a high-repetition, high-dosage protocol [21]. A 

comparative pilot study found that MET was as effective as surgery in improving knee pain and 

daily function at three months follow-up [21]. Additionally, the MET group reported a 

significant reduction in symptoms of anxiety and depression on the Hospital Anxiety and 

Depression (HAD) scale, an advantage not observed in the surgical group [21]. This suggests 
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that the high-volume, supervised nature of MET may bring psychological benefits and 

strengthen self-efficacy in patients with chronic knee pain [21]. 

Intraarticular Corticosteroid Injection 

Intraarticular corticosteroid injections serve as a pharmacological alternative for temporary 

symptom management, particularly when early OA is present [43]. In a randomized trial, steroid 

injections resulted in notable clinical improvement at one month for all participants, although 

the degree of relief was slightly lower than the result achieved by arthroscopic debridement 

[43]. In one year follow-up, 61% of patients in the injection group maintained their clinical 

improvement, compared to 79% in the surgical group [43]. In addition,  around 16.7% of 

patients in the injection group required conversion to arthroscopy within the first year due to 

symptom recurrence [43]. 

Placebo Surgery 

The effectiveness of the surgical act itself, independent of tissue removal, has been evaluated 

through placebo-controlled trials. The FIDELITY trial randomized patients to either APM or a 

diagnostic arthroscopy (sham surgery) and discovered that each group achieved considerable 

and sustained improvements in pain and knee function (WOMET and Lysholm scores) 

throughout five years [36]. Absence of a relevant difference between the actual meniscal 

resection and the placebo procedure indicates that the therapeutic benefit traditionally attributed 

to surgery is mainly related to non-specific effects of the surgical act rather than the removal of 

the damaged meniscus [36]. Furthermore, the placebo group expressed a slightly lower risk of 

radiographic OA progression in comparison to the APM group at five years [36]. 

4.4 Comparative Effectiveness and Crossover 

The consensus among major trials, including: FIDELITY, MeTeOR, ESCAPE and OMEX, is 

that APM provides no clinically significant benefits over conservative management or placebo 

surgery [32,35,36,40,41]. Supervised neuromuscular training provides the additional benefit of 

superior muscle recovery, and high-dosage exercise therapy (MET) appears to offer distinct 

biopsychosocial advantages [21,41]. Moreover, the use of a sham-surgery control in the 

FIDELITY trial discovered that the resection of the damaged meniscus itself does not provide 

additional relief beyond the placebo effect of the surgical procedure [36]. While crossover from 

PT to surgery due to persisting symptoms occurs in approximately 19% to 35% of participants, 
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analysis informs that these delayed surgeries do not eventually result in superior functional 

status compared to remaining in the PT-only group [35,40,41]. Furthermore, the potential risk 

of accelerated joint degeneration following tissue removal and the effectiveness of conservative 

management make structured physical therapy the preferred initial treatment option in current 

clinical guidelines [38,40,42].  

Table 2: synthesis of clinical outcomes for surgical and conservative management of 

degenerative meniscus injury 

Treatment 

Modality 

Short-term Symptom 

Improvement (3-12 

Months) 

Long-term Durability 

(2-10 Years) 

Subsequent Need for 

Surgical Intervention 

Arthroscopi

c Partial 

Meniscecto

my (APM) 

Significant reduction in 

pain and improvement 

in function 

(IKDC/WOMAC/KOOS

) [35,40]. Some studies 

reported a statistically 

significant advantage 

over exercise alone at 12 

months [37]. 

Long-term functional 

outcomes are generally 

comparable to non-

surgical cohorts 

[38,40,42]. Associated 

with a slightly higher 

risk of radiographic OA 

progression in some 

trials [36,38]. 

Repeat arthroscopy required 

in approximately 3-10% of 

cases due to persistent 

symptoms [32,39,41]. Some 

analyses suggest a 

significantly higher risk of 

eventually requiring Total 

Knee Replacement (TKR) 

[36,38]. 

Standard 

Physical 

Therapy 

(PT) 

Substantial clinical 

improvement in 

function, established as 

non-inferior to early 

surgery [35,39,40]. 

Functional parity with 

surgery is maintained 

through 5 years of 

follow-up. No 

significant differences in 

radiographic OA 

progression compared to 

surgical groups [40]. 

High crossover rate to 

"delayed" APM (29-35%) 

during the first 6-24 months 

due to persistent symptoms 

[35,39,40]. 

Supervised 

Neuromuscu

lar Training 

Significant functional 

improvement; 

demonstrated superiority 

over APM in restoring 

Functional outcomes and 

radiographic OA 

development are 

comparable to surgical 

Crossover rate to surgery 

reported at approximately 

19-20%, with no additional 

functional benefit found for 
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thigh muscle strength 

(quadriceps and 

hamstrings) at 3 and 12 

months [41]. 

patients at 5 and 10 

years [42]. 

those who switched 

[32,41,42]. 

Medical 

Exercise 

Therapy 

(MET) 

Effective in improving 

knee pain and function; 

uniquely resulted in a 

significant reduction of 

anxiety and depression 

compared to surgical 

patients [21]. 

Not extensively 

evaluated over long-term 

durations in current pilot 

studies [21]. 

Not reported in the short-

term pilot phase [21]. 

Intra-

articular 

Corticostero

id Injections 

Significant symptom 

relief at one month, 

though improvement 

was slightly less 

pronounced than in the 

arthroscopic 

debridement group [43]. 

61% of patients 

maintained clinical 

improvement at the 1-

year follow-up [43]. 

Approximately 16.7% of 

patients required conversion 

to arthroscopy within the 

first year due to symptom 

recurrence [43]. 

Placebo 

(Sham) 

Surgery 

Significant 

improvements in 

subjective pain and 

function, largely 

attributed to the 

profound placebo effect 

of the surgical act [36]. 

Functional and structural 

outcomes remain 

comparable to actual 

APM at 5 years [36]. 

Approximately 11-12% of 

patients reported symptoms 

severe enough to lead to 

unblinding and subsequent 

"rescue" APM [36]. 

5. Discussion 

5.1 Conservative Treatment and Patient-Oriented Outcomes 

Conservative approach is composed of a variety of procedures that consistently grant substantial 

symptomatic relief and functional gain. Standardized physical therapy focused on muscle 
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conditioning and coordination has been confirmed as equivalent to early surgery in large scale 

trials [35,39,40]. Particularly, the ESCAPE trial demonstrated that the functional benefits 

obtained through PT were maintained over a 5 year follow-up period [40]. Specialized exercise 

programs, such as supervised neuromuscular training, have shown clear objective benefits, such 

as significantly greater progress in quadriceps and hamstring strength compared to surgically 

treated patient cohorts at 3 and 12 months [41]. Moreover, high dosage medical exercise therapy 

(MET) uniquely addresses psychological comorbidities, providing a substantial reduction in 

symptoms of anxiety and depression that was not observed in surgery-treated patients [21]. 

Pharmacological treatment, such as intraarticular corticosteroid injections offer effective short 

term relief, although they are associated with a greater chance of eventual conversion to surgery 

as opposed to exercise-based protocols [43]. 

5.2 Surgical Treatment and Durability of Its Benefits 

While APM provides rapid knee pain reduction and functionality improvement, longitudinal 

data indicate that these benefits lack long-term superiority over non-operative care [38,42]. 

Initial advantages of surgery reported by Sonesson et al. at one year were found to diminish 

over time, with functional similarity observed at 5 and 10 year follow-ups [38].  Essentially, 

the FIDELITY trial utilized a placebo surgery control to demonstrate that the benefit typically 

attributed to meniscal resection is mainly a result of the surgical act itself along with associated 

non-specific effects, rather than the actual resection of the damaged tissue [36]. Anatomically, 

the durability of surgical benefits is challenged by evidence of accelerated joint degeneration. 

APM has been linked with an increased risk of radiographic OA progression and joint space 

narrowing in the FIDELITY and MeTeOR studies [35,36]. Additionally, analysis of the 

MeTeOR trial indicated that patients treated with APM have a five times higher  risk of 

ultimately requiring a total knee replacement in comparison to those managed conservatively 

[35]. 

5.3 Clinical Implications and Patient Benefit 

Current clinical recommendations advocate for at least three months of structured, evidence-

based physical therapy as the first-line treatment for patients with degenerative meniscal 

symptoms [25,38,42]. Approximately 65-80% of patients who respond well to non-operative 

care can avoid the unnecessary risk of surgery by following this approach [35,38,41]. For 

patients with unsatisfactory conservative treatment results, crossover to a delayed surgery 
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remains a viable option, occurring in 19% to 35% of trial participants [32,39,40]. However, 

analysis of crossover surgery cases indicates that they do not ultimately yield superior 

functional results when compared to remaining in the PT group, questioning the value of APM 

even for those with persistent symptoms [35,40]. Moreover, the presence of mechanical 

symptoms, often serving as a primary reason for surgery, has not been proven to predict better 

outcomes following APM compared to conservative care [36]. 

5.4 Limitations 

The synthesis of results from meniscal injury trials is subject to several methodological 

challenges. The most notable limitation is the considerable crossover rate from non-surgical to 

surgical groups, which may lead to an underestimation of the potential structural harm of APM 

when analyzed using the intention-to-treat principle. Furthermore, blinding of participants and 

therapists is intrinsically difficult in exercise-based studies, making them more vulnerable to 

placebo and attention effects. Variation in initial joint status across trials (KL grades ranging 

from 0 to 3), as well as the diversity of physical therapy protocols (standard PT vs MET vs 

supervised neuromuscular training) complicates direct comparisons. Ultimately, the lower 

sensitivity of radiographs compared to MRI in detecting early cartilage changes may lead to an 

underestimation of structural progression in some long-term follow-ups. 

5.5 Contribution of the Present Review 

This review incorporates a thorough range of data from both functional and structural aspects, 

extending the analysis of treatment outcomes to long-term perspectives of 5 and 10 years. By 

distinguishing between diverse conservative models, it emphasizes the unique objective 

benefits of neuromuscular training and the biopsychosocial advantages of high-dosage exercise 

therapy. Ultimately, this review reinforces the clinical mandate for preservation of the meniscus 

and supports the adoption of structured exercise therapy as the preferred initial management 

strategy for the sake of maximizing patient benefit and joint longevity. 

6. Conclusion 

The body of evidence provided by high quality randomized controlled trials indicates that for 

the majority of middle-aged and older patients with degenerative meniscal lesions, a 

conservative approach is comparable to surgical intervention in improving patient-reported 

outcomes. Although both arthroscopic partial meniscectomy and structured physical therapy  
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yield considerable clinical improvements, surgical management provides no meaningful long-

term advantage and may expose the knee joint to accelerated degenerative changes. 

Standardized PT has been confirmed as equivalent to early surgery in large-scale trials, with 

functional benefits maintained over a 5 year follow-up period. Furthermore, placebo-controlled 

trials demonstrate that the therapeutic benefit traditionally attributed to meniscal resection is 

predominantly a result of the surgical act itself and associated non-specific effects, rather than 

the removal of damaged tissue. 

Specific conservative treatment procedures also offer unique objective advantages. Supervised 

neuromuscular training yields significantly greater progress in quadriceps and hamstring 

strength compared to surgically treated cohorts at 3 and 12 months. Additionally, high-dosage 

medical exercise therapy uniquely addresses psychological comorbidities, providing a 

substantial reduction in symptoms of anxiety and depression that is not observed in surgery-

treated patients. Conversely, APM is associated with an increased risk of radiographic 

osteoarthritis progression and a five-fold higher risk of ultimately requiring a total knee 

replacement compared to conservative management. Even among the 19% to 35% of 

participants who cross over to delayed surgery due to unsatisfactory results of PT, these 

procedures do not ultimately grant superior functional results compared to remaining in the PT 

group. Consequently, current clinical guidelines advocate for at least three months of structured 

physical therapy as the first-line treatment, supporting the intention of preserving the meniscus 

for joint longevity. 

 

6.1 Directions for Future Research 

 

To advance the understanding of degenerative meniscus injury management, future research 

should address several methodological challenges present in the current literature: 

Handling Crossover Rates: The considerable crossover rate from non-surgical to surgical 

groups can lead to an underestimation of the potential structural harm of APM when analyzed 

using the intention-to-treat principle. Future studies need robust analytical methods to better 

evaluate the true impact of surgical crossover. 

Standardization of Protocols and Cohorts: Direct comparisons are currently complicated due 

to the diversity of physical therapy protocols (standard PT, MET, supervised neuromuscular 
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training) and variations in initial joint status. Subsequent trials should standardize conservative 

regimens and stratify patients based on baseline degeneration. 

Advanced Imaging in Follow-ups: The lower sensitivity of standard radiographs compared to 

MRI in detecting early cartilage changes may cause an underreporting of structural progression 

in long-term follow-ups. Future longitudinal studies should prioritize MRI to accurately track 

long-term joint space alterations and structural outcomes. 
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