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 Abstract: Meniscal tears are one of the most common knee injuries. They can happen to both 
young athletes and older individuals with degenerative joint changes, and their optimal 
management remains debated. This narrative review combines recent research from the 
PubMed database (screened in November 2024) and focuses on studies published in the last 
10 years. These studies include randomized controlled trials, meta-analyses, observational 
studies, and clinical guidelines on diagnosis, surgery, rehabilitation, and additional injectable 
treatments for meniscal injuries. Magnetic resonance imaging, along with a clinical exam, 
remains the best way to diagnose. High-level evidence shows that exercise therapy is as 
effective as arthroscopic partial meniscectomy for degenerative meniscal tears in the short- 
and long-term. However, surgery may offer faster symptom relief in selected patients. After 
meniscus repair surgery, rehabilitation must include gradually restoring the range of motion 
and load-bearing. Platelet-rich plasma, hyaluronic acid, corticosteroids, and extracorporeal 
shockwave therapy are some of the adjunct treatments that may help control symptoms, but 
the evidence is still mixed.  Today's treatment of meniscal tears should be personalized and 
focused on rehabilitation, taking into account the patient's clinical assessment, characteristics, 
and functional goals to accelerate recovery and, in the long term, possibly slow the 
progression of osteoarthritis. 

 
Keywords: meniscus rehabilitation, exercise therapy, degenerative meniscal tear, meniscal      
repair, return to function, knee osteoarthritis prevention, musculoskeletal imaging  
 
1. Introduction  

 
The menisci are wedge-shaped fibrocartilaginous bands located between the fe-

mur and the tibia [1]. Their primary role is to absorb shocks from the knee's articular 
surface, ensuring knee stability and preserving the articular joint capsule. Meniscal 
lesions can be broadly categorized into traumatic and degenerative [2]. The im-
portance of a meniscal lesion is defined by its clinical presentation and the subse-
quent surgical decision-making process. New methods to predict and prevent ortho-
pedic complications are now being explored, such as artificial intelligence, which can 
play an important role as an auxiliary instrument in human decision-making [3-5]. 

The meniscal lesions are among the most common orthopedic injuries, with an 
incidence of 60 per 100.000 in the general population, with a high distribution in both 
young physically active individuals and inactive elderly patients [6,7]. 

The pattern of the meniscal lesion (longitudinal, radial, or complex), along with 
its localization, is a pivotal factor in deciding on the therapeutic approach (surgical 
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vs nonsurgical) and the preoperative and postoperative rehabilitation. An untreated 
meniscal lesion can be the starting point for long-term consequences such as osteoar-
thritis (OA), along with chronic pain and instability [8]. The key feature of this mech-
anism is the early management of the meniscal lesion, with a tailored rehabilitation 
approach for non-surgical versus surgical cases. A complete, personalized rehabilita-
tion program consisting of exercise and supervised therapy [9]. The most important 
exercises are strengthening the knee extensor mechanism and the biceps femoris.  
After Arthroscopic Partial Meniscectomy (APM), it is important that patients follow 
the surgeon’s guidelines on knee flexion and weight bearing, with most protocols 
permitting partial weight bearing for multiple weeks after the surgical intervention. 
Meniscal tears can be clinically significant by limiting patients' flexion range of     
motion while walking and stepping downstairs. Valgum knee displacement was also 
correlated with meniscus lesions through a tridimensional kinematic system in     
patients with meniscal lesions [10].  

2. Methods 
This manuscript represents a narrative review of the current literature on the con-

temporary management of meniscal tears, with emphasis on rehabilitation strategies. 
A structured literature search was conducted in the PubMed electronic database in 
November 2024. The search strategy combined Medical Subject Headings (MeSH) 
and free-text keywords, including “meniscus tear,” “meniscal injury,” “meniscus tear 
rehabilitation,” “exercise therapy,” “arthroscopic partial meniscectomy,” and “me-
niscal repair,” using Boolean operators (“AND,” “OR,” “NOT”) to refine the results. 

Priority was given to studies published within the last 10 years to reflect contem-
porary evidence and current rehabilitation protocols. However, earlier landmark 
studies were included when necessary to define established terminology, classifica-
tion systems, diagnostic criteria, and foundational surgical or rehabilitation princi-
ples that remain clinically relevant. 

Eligible publications included randomized controlled trials, systematic reviews, 
meta-analyses, observational studies, and relevant clinical guidelines published in 
English and available in full text. Articles were excluded during title and abstract 
screening if they were not directly related to meniscal tears or rehabilitation strate-
gies, or if the study population presented concomitant major knee pathologies requir-
ing distinct management (e.g., anterior cruciate ligament reconstruction, advanced 
knee osteoarthritis requiring arthroplasty, or significant knee instability). 

To illustrate key imaging features, representative magnetic resonance imaging 
(MRI) examples from the authors’ institutional clinical database were included. These 
images were anonymized and used exclusively for educational and explanatory pur-
poses. 

Given the narrative nature of this review, no formal risk-of-bias assessment or 
quantitative meta-analysis was performed. 

2. Meniscal Tear Development and Diagnosis 
2.1. Risk factors for developing a meniscal tear 

The main risk factors for developing a degenerative meniscus tear are: age (the 
highest incidence  being in the fourth and fifth decades), increased BMI (over 25), 
male sex, osteoarthritis (cartilage lesions can injure the meniscus surface), joint 
malalignment (varus or valgus knee malalignment), and a history of sports partici-
pation [11,12]. 

High BMI directly promotes meniscus lesions by increasing compressive over-
load across the tibiofemoral joint, as the meniscus acts as a stabilizer and shock ab-
sorber and bears a disproportionate load, compromising its structural integrity. Obe-
sity also promotes altered gait patterns and lower-limb malalignment, further une-
venly distributing forces across the surface. Obesity coexists frequently with type II 
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diabetes, which can lead to extensive neuropathy [13,14]. The chronic pro-inflamma-
tory state, driven by high adipose tissue deposition, led to increased cytokine levels, 
which induced a catabolic state at the knee joint, resulting in degradation [15]. 

Age is a primordial factor in the mechanism of degenerative meniscus lesions, 
by altering cellular density and reducing the synthesis of new proteoglycans, along 
with the dehydration the body undergoes as it ages. The decrease in vascularization 
and the neovascularization also affect the self-regenerative capacity of the red zone 
in the meniscus. 

Gender as a risk factor remains a current controversy. While the current litera-
ture widely accepts that the incidence is high in males, the underlying reasons remain 
unclear. One hypothesis is that greater participation in sports-related activities, 
which involve aggressive pivoting and twisting, increases the risk of meniscal injury. 
Predictive risk factors such as patient age are relevant in a variety of conditions, in-
cluding meniscal tears, due to the increased susceptibility to defects caused by mod-
ifications in the mechanical stress response [16-21]. 

Medial Meniscus Root Tear (MMRT) has a greater chance of developing in obese 
patients and patients with either rotation of the tibia or varus malalignment of the 
knee [22,23]. Another risk factor associated with middle-aged and older patients is 
the presence of knee OA [24]. 
2.2. Classification of the meniscal tears 

Meniscus tears can be classified based on the main criteria: anatomical location, 
tear pattern, severity, and mechanism of injury. Anatomical and zone-based classifi-
cations focus on the regions described in the literature; for example, Weiss et al. di-
vided the medial meniscus into five equal parts, each representing exactly one-fifth 
of its length. This was modified by Yagishita et al., who combined the anterior and 
anterior junctional zones into a single zone, resulting in four zones. Five anatomical 
zones of the medial meniscus are distinguishable in regard to the meniscus anatomy: 
the anterior root (zone 1); the anteromedial zone (zone 2a and 2b); the medial zone 
(zone 3); the posterior zone (zone 4); and the posterior root (zone 5). The menisci 
present well-defined areas of blood supply that promote healing, with a range of pos-
sible anatomic variations, similar to other areas of the body [25-29]. The menisci con-
sist of three layers, classified by their vascularization: the inner meniscus, the least 
vascularized (white zone), the middle meniscus (red-white zone), and the outer me-
niscus (red zone), considered the best-vascularized zone of the menisci [30]. 

 Meniscal tears can be classified as longitudinal, transversal, or radial in terms 
of tear patterns [31]. Another way to classify meniscal tears is by their mechanism of 
injury: degenerative and traumatic. Our review focuses on rehabilitation, minimally 
invasive techniques, and surgical treatment options for degenerative medial menis-
cus tears [32]. 
2.3. Imaging meniscal tears 

Medical imaging plays an essential role in the assessment of meniscal tears, and 
Magnetic Resonance Imaging (MRI) provides the most reliable non-invasive infor-
mation in this regard [33]. MRI is currently viewed as the gold standard in the detec-
tion of medical tears, with reported sensitivities and specificities over 85% [33,34]. 
When the modality indications are followed, the positive diagnosis rate is expected 
to be up to 90% or above [33,35-38]. MRI visualizes the morphology of tears while 
also providing crucial information on the tear location and associated pathology, 
such as ligaments or cartilage injuries [39]. 

The standard MRI protocol usually includes proton density-weighted (PD) fat-
saturated images in all three-dimensional planes, T1 images in either the coronal or 
sagittal plane, and T2 sequences, which are usually used to assess cruciate ligaments. 
Modern machines can run high-resolution 3D isotropic PD sequences, which can pro-
vide extremely detailed information and allow for good-quality multiplanar recon-
structions [40,41].  
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MRI can identify the meniscal and vascularization zones and provide an accu-
rate location of the tears [42]. Also, the tear pattern can be distinguished on MRI, with 
multiplanar imaging providing key insights into the lesion's orientation and extent 
(Figure 1). 

 
Figure 1. Magnetic Resonance Imaging investigation of the knee in proton density-weighted 
fat-saturated sagittal (a) and coronal (b) planes, and non-fat-saturated axial plane (c). Exempli-
fication of horizontal (orange), longitudinal (green), and radial (pink) tears as they are visual-
ized in various planes. Source: Authors’ institutional database. 

Other imaging modalities may also play a role in meniscal assessment, but their 
use is very limited and restricted to patients who have contraindications for MRI im-
aging [43]. While MRI is preferred when evaluating meniscal tears, CT angiography 
scans can be utilized to precisely visualize component vascularization or vascular 
anatomic variants in any vessel and axis, up to very small calibers  [44-46]. Radio-
logical investigations can provide general information on morphology and align-
ment, can assess knee joint degeneration, but play a limited role in meniscal lesion 
assessment [47-49]. Overall, imaging facilitates accurate diagnosis, guides treatment, 
and helps manage patients with meniscal tears, providing crucial information on the 
type, location, and associated pathology. 
2.4. The importance of a detailed clinical exam in diagnosing meniscal tears 

A detailed anamnesis and a complete clinical examination can diagnose menis-
cal tears more accurately through 4 provocative tests: Joint-line tenderness, the 
McMurray test, the Apley Test, and the Thessaly test [50]. Specific maneuvers for 
diagnosing medial meniscus tears include the McMurray and joint-line tenderness 
tests. 

 The McMurray test is performed by combining 2 types of movement at the knee 
joint: internal rotation, external rotation, and flexion-extension of the knee, which is 
also the main mechanism of meniscus injury. The McMurray test is estimated to have 
a highly specific positive result (84-97%); the current literature suggests a generally 
low sensitivity. One weakness of the McMurray test is its low sensitivity for anterior 
horn lesions and stable lesions. 

 Joint line tenderness is correctly done by the clinician, with pressure applied at 
the joint level. Both tests are positive when pain is elicited at any point in the exami-
nation. Though lateral meniscal lesions can be diagnosed through both Thessaly and 
McMurray tests, and joint line tenderness palpation [51]. Some clinical symptoms of 
a medial meniscus tear, such as knee anterior pain, clicking, or difficulty climbing 
stairs, can be very similar to mild knee OA in middle-aged patients. Another diagno-
sis that can mimic almost the same symptoms can be Hoffa fat pad inflammation, 
quadriceps, and patellar tenonitis [52]. 

Neither test alone can establish the diagnosis; rather, it is the combined evalua-
tion, correlated with MRI and the patient's history, that can lead to a sustained diag-
nosis. 
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2.5. Medial Meniscus Tear and Medial Meniscus Root Tear 
The medial meniscus is more prone to injuries compared to the lateral meniscus 

because of its unique anatomy. The medial meniscus has close contact with the me-
dial collateral ligament, making it less mobile than the lateral meniscus and thus 
more prone to injuries. The medial meniscus plays an important role in knee stability. 
In addition, after the ACL, it absorbs much of the load when the knee has an active 
flexion ROM greater than 60 degrees [53]. The medial posterior root of the meniscus 
has the smallest mobility. MMPRT can be clinically diagnosed by limitation of knee 
flexion and pain during combined movement of flexion and internal rotation. An-
other mechanism of injuring the meniscus is  by falling on the affected knee, with 
rotation or torsion of the knee ligaments, or by getting a valgum injury, which can 
involve the medial meniscus and the ACL, the medial collateral ligament, or all three 
of them [54]. 

MMRT is one of the most common meniscal tears, with the MMR being one of 
the least flexible parts of the menisci. According to Moon et al., the MMRT treatment 
of election is meniscectomy, followed by rehabilitation. APM, though, is only indi-
cated in grade IIIc meniscus tears or tears that strongly alter the patient's walking 
scheme and functionality [55].  

Meniscectomy is the first line of therapy for MMRT, which is combined with 
clinical signs and constant pain in young patients [56]. The procedure is performed 
arthroscopically, using parapatellar portals through which the camera and arthro-
scopic instruments are inserted to visualize and excise the meniscal lesion [57]. Un-
like knee or hip arthroplasties, where tranexamic acid is frequently used to reduce 
blood loss, meniscectomy does not require this type of drug because blood loss is 
minimal [58]. When the blood supply is severely impaired, cases that can appear in 
severe trauma in the hip area, a megaprosthesis may be an extreme but necessary 
solution [59].  

The presence of cartilage lesions (Outerbridge grades 0-2) is a critical contrain-
dication to the surgical approach, as many studies have shown little to no clinical 
benefit. In these situations, total knee arthroplasty (TKA) may be indicated [60,61]. 
For a successful arthroplasty outcome, each patient’s anatomy and surgical planning 
need to be considered, as well as the possibility of using enhanced TKA procedures, 
such as robotic TKA [61-63].  

3. Meniscus Rehabilitation and Return to Sport in Athletes 
In recent years, there has been a strong tendency to treat meniscal tears in sports 

individuals with non-surgical procedures. Recent data suggest that every type of me-
niscal injury should benefit from individual rehabilitation [64]. 

However, there is a strong indication for arthroscopic partial meniscectomy in 
elite athletes. In that case, the medial meniscectomy is preferred because the lateral 
meniscus offers more stability and congruency to the knee joint [65]. RTS after a non-
radial meniscus lesion was allowed 16 weeks on average after meniscal repair, and 
24 weeks for a surgically treated radial meniscus tear, with rehabilitation treatment 
enhancing the chance for an earlier return [66]. 

Meniscal injuries in athletes represent a serious problem. While the physician 
has to ensure the knee is functioning properly clinically and functionally, the athlete 
wants to practice his or her sport as soon as possible [67]. Accelerated rehabilitation 
protocols, including early strengthening and early weight-bearing, should be 
adopted to ensure a safe return to sport. Depending on the type of meniscus tear, 
return to sport typically occurs 4 to 6 months after arthroscopic partial meniscectomy. 
For more complex or unstable tears, such as radial meniscus tears, a 9-month period 
is recommended, especially in contact or pivoting sports. [68]. 

Decision-making regarding return to sport should be based on clinical tests 
(McMurray test, Appley test, and joint-line tenderness) and radiological criteria. MRI 
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findings 6 months after the meniscal injury show a continuously repaired meniscal 
lesion [69]. 

4. Rehabilitation treatment vs surgical treatment 
In recent years, there has been a growing tendency to treat meniscus tears with 

rehabilitation rather than arthroscopy [31,70]. Although no established rehabilitation 
protocol after APM exists yet, this study aims to analyze, based on the specialized 
scientific literature, the best non-surgical solutions for healing a meniscal tear and the 
best rehabilitation techniques after a non-surgically treated meniscus tear or a menis-
cal tear treated with APM [66].  To identify and make recommendations based on 
the most recent articles in specialty literature, a comparison of the efficacy of different 
treatment combinations, such as Exercise Therapy (ET) vs APM, ET vs ET + APM, is 
necessary. 

Because there is no clear consensus on the best rehabilitation protocol after a 
meniscal tear and no clear data in the literature, identifying the best actual practices 
may be difficult. Similar to the individualized rehabilitation for other musculoskele-
tal diseases, the same approach is now used experimentally for meniscal injuries 
[71,72]. 
4.1 APM + ET efficacy on pain and functionality 

According to Chala et al., APM is considered the curative surgical solution for 
degenerative meniscal tears. Still, a complete and interdisciplinary treatment that of-
fers better long-term outcomes is APM, followed by ET, considering pain scaled on 
KOOS and VAS pain scores [73,74]. 

ET, which is part of the rehabilitation plan, consists of therapeutic supervised 
exercises, stationary bicycle exercises, and home kinesitherapy [75]. 

Therapeutic exercises are isometric, isotonic, and proprioceptive strengthening 
exercises for the quadriceps, gluteus muscles, and hamstrings, whereas stretching 
was not shown to add superior benefits on the meniscus tear in KOOS and VAS knee 
pain scores [74,76]. 

Some specialist teams recommend rehabilitation for meniscal tears with knee 
instability for 8 weeks, with 3 ET sessions per week after APM, or 12 weeks of ET 
after APM consisting of strengthening and neuromuscular knee exercises for a me-
niscal tear associated with persistent pain and an affected QOL [77,78]. 

Alongside thigh extensor mechanism strengthening, proprioceptive exercises 
are also important after APM for improving stability and balance [22]. The semimem-
branosus muscle is another important stabilizer of the knee joint. Therefore, preven-
tion or treatment of semimembranosus tendinosis is also part of the rehabilitation 
plan after a meniscal tear, because of its increased risk of developing a medial menis-
cus tear [79]. 

Nowadays, APM is considered a surgical procedure suitable for degenerative 
meniscal tears in middle-aged or older patients [80]. 

On the short-term follow-up (1,3, and 6 months), degenerative meniscus tears 
benefit more from APM + ET than from ET alone. But in the long term (12 to 24 
months), the efficacy of these therapies on pain and functionality is very similar [81]. 

At a 60-month follow-up, though, moderate quality evidence suggests that APM 
+ ET was not shown to be superior to the ET alone on the KOOS scale of pain, func-
tionality, and ADL [82]. 

 As a non-operative treatment for a degenerative meniscal tear after APM, ET 
remains the main part of the rehabilitation plan [11]. Physical therapy efficacy on the 
rehabilitation outcome after APM remains uncertain, but ESWT single-shot tends to 
become a good option, especially for avascular meniscus tears, which are by defini-
tion harder to recover [83]. 

ESWT also proved its efficacy by reducing knee pain and improving the aspect 
of the meniscus tear on T2 sagittal plane MRI at a 12-month follow-up [84]. 
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 4.2. ET versus APM 
According to Li et al., ET as part of the rehabilitation plan following a degener-

ative meniscal tear is superior to APM at 3, 6, and 12-month follow-up, but there were 
no significant differences between the two forms of treatment after 24 months [85].  

Another RCT showed that the efficacy of treating degenerative meniscal tears 
with ET for 2 months, consisting of 16 sessions in total, ½ hours each, versus APM on 
pain and knee functionality at a 5-year follow-up, is also similar [86,87]. 

ET was shown to improve knee extension force compared to APM alone, at a 3-
month follow-up [88]. A degenerative meniscus tear also benefits more from an ET 
program in terms of pain than APM alone [89]. After 18 months, APM can worsen 
other symptoms like knee effusion and the quality of articular cartilage compared to 
ET al [90]. 

The exception seems to be young adults with an IRM objectified meniscal lesion, 
who can have stronger mechanical symptom alleviation from an early APM than an 
ET plan. Still, the lack of consistent results fails to prove the long-term superiority of 
the APM [91].  
4.3 Rehabilitation after meniscal repair 

Until now, there is no standard rehabilitation protocol after meniscal repair [92]. 
The rehabilitation process after meniscal tear repair has to maintain mobility and 
muscle strength, and gradually improve the knee's ROM with a knee flexion ROM 
situated between 0-90 degrees in the first week after surgery [93,94]. 

After the first 2 weeks of rehabilitation, knee flexion greater than 90 degrees has 
to be promoted. Recent data recommend an individualized rehabilitation program 
consisting of progressive physical exercises, combined with wearing an unloading 
brace for 7-8 weeks, and safely permitting FWB [95,96]. 

According to Calanna et al., longitudinal meniscus tears smaller than 3 cm can 
benefit more from accelerated rehabilitation protocols, whereas radial tears need a 
more restricted rehabilitation program after meniscal surgical repair [68].  

Radial meniscus tears are perhaps the most dangerous lesions when considering 
the development of long-term knee OA. Nowadays, the trend is to develop rapid and 
safe rehabilitation protocols for radial meniscal tears. Accelerated rehabilitation pro-
tocols do not necessarily increase the risk of reinjuring.  They may have the same 
potential long-term benefits on patient rehabilitation after meniscal repair [97]. 
4.4. MMRT rehabilitation 

MMRTs are more frequently diagnosed in older patients [98]. Long-term reha-
bilitation after MMRT repair is a great challenge for surgeons and clinicians. Kawada 
et al. investigated the role of quadriceps femoris muscle strength in preventing me-
dial meniscus extrusion. A greater quadriceps femoris strength before and after 
MMRT repair prevents meniscal extrusion, with a continuous rehabilitation program 
still needed [99]. 

According to Kim et al., rehabilitation of an MMRT after APM should start in 
the first week after surgery [100]. Initially, PWB and flexion knee ROM <90 degrees 
are allowed with a gradual progression to FWB and full ROM after 6 weeks post-
surgery. The most recent data, though, suggests fast rehabilitation (earlier than 6 
weeks FWB + early ROM ET) has similar clinical long-term results [101]. 
 4.5. Rehabilitation as a prevention program for OA of the knee in patients with a meniscal 
tear 

 Developing knee OA can be prevented through multiple hospital-supervised 
rehabilitation programs. The patient must be correctly clinically assessed by a spe-
cialist physician before establishing an individualized ET program [102]. Another 
principle for preventing knee OA is by constantly limiting maximal knee flexion 
ROM during ET, especially after APM [103]. Knee OA modifications can also include 
alterations in the meniscal matrix, making it more vulnerable to injury or re-injury 
[104]. 
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According to Berg et al., there is no long-term difference in degenerative menis-
cal tears progressing into knee OA after ET or APM [105]. Even though the 2 treat-
ments seem to have relatively similar results, ET is preferred for its better long-term 
knee pain and functionality alleviation [106]. Furthermore, middle-aged and old pa-
tients who underwent APM after a meniscal tear are more susceptible to needing a 
TKA than patients who were treated through ET [107]. 

ET showed greater quadriceps force at 3- and 12-month follow-up than APM, 
but the difference was similar after 5 years. Thigh extensor and flexor muscles, isoki-
netic strengthening was also proven to prevent knee OA [108]. 

5. Knee Injections for Meniscus Tear 
5.1 PRP injections 

 Recent evidence suggests that autologous therapy with PRP  injections can be 
an effective therapy for meniscal pathology, but it seems to be suitable especially for 
degenerative meniscus tears, with research still needed to confirm its long-term effi-
cacy [109].  

According to Xie et al., PRP knee injection alleviates pain and improves func-
tionality, as measured by VAS and Lysholm scores, but is unlikely to accelerate heal-
ing of a meniscus tear [110]. With PRP, pain can be reduced in middle-aged patients 
from an initial VAS score of 8 to 3 at 1 week after injection. Adding cryotherapy to 
the rehabilitation plan proved efficient in reducing the residual pain to the VAS 2 
score. One autologous PRP injection has not proven any improvement in pain on 
long-term follow-up, but 3 consecutive PRP injections will alleviate pain [111].  

In the current literature, it is accepted that PRP injections are more effective than 
hyaluronic acid for pain relief and sustained effects.  

Furthermore, PRP injections enhance the rehabilitation program by reducing 
long-term pain and inflammation, providing supplementary benefits compared to 
the ET program alone [112]. For greater safety and precision, PRP knee injections can 
be performed under ultrasound guidance. Ultrasound can enhance the long-term ef-
fect of PRP treatment by adding more precision, and can also help treat possible com-
plications after meniscus injury, like tendon pathology and bursitis [113]. 

Platelet-rich plasma is considered safe primarily because the injected substance 
is derived from the patient’s own blood, thereby significantly reducing the risk of 
allergic reaction or disease transmission. However, the complications are generally 
mild, rare, and well supported by the patient. 

Major contraindications of PRP treatment in the meniscus injury are pregnancy, 
hemolytic anemia, cancer, major infections, and inflammatory pathologies; the com-
plications of PRP treatment can vary from infection, if the aseptic conditions have not 
been respected, to septic arthritis [112,114,115]. 

Long-term complications from platelet-rich plasma (PRP) injections in the knee 
are not well-documented in scientific literature, primarily because the procedure is 
generally considered safe with a low risk profile 
5.2 Hyaluronic acid injections 

HA injections demonstrated efficacy in improving active knee flexion ROM in 
patients with a degenerative meniscal tear at 2 to 6 months after APM. Hyaluronic 
Acid has a more mechanical effect on the articular cartilage than PRP injection does. 
It also reduces long-term pain after a meniscus tear combined with a physical therapy 
program, but especially in the first 3 months. 

HA injections are a safe and efficient treatment option when combined with ET, 
but based on the most recent published materials, we recommend, if possible, the 
combination of PRP + ET. 

On the complication side, most frequent adverse reactions are related to the in-
jection procedure itself. Serious complications have been reported in a few cases and 
include: Pseudoseptic reaction and septic arthritis.  Although HA is composed of 
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natural substances, there have been reported allergic reactions in individuals with an 
atopic field for egg allergy or poultry 

Though PRP and anti-inflammatory injections are not indicated in cancer or 
pregnancy, HA injections have a smaller spectrum of contraindications, being safe in 
the aforementioned ones [103]. 
5.3 Corticosteroid injections 

For middle-aged to elderly patients with degenerative MMRT, corticosteroid in-
jections are considered a non-operative treatment option for clinical improvement. 
For decades, corticosteroid injections have demonstrated efficacy for various knee 
pathologies, including arthrosis, bursitis, and tendinopathies. Meniscus tears also 
benefit from this injectable treatment, but especially when combined with regular 
exercise and physical therapy. The benefits can be seen in reduced pain and im-
proved knee function, especially in the short- and mid-term, with a peak effect in the 
first days and lasting up to 2-3 months. 

Common local complications after corticosteroid injections in the knee include 
post-injection flare, which is described as an increase in pain, swelling, and irritation 
that can last up to 48 hours after the injection, soft tissue atrophy, and septic arthritis. 

Long-term complications, although being reported in a short number of cases, 
include accelerated osteoarthritis, subchondral insufficiency fractures, and osteone-
crosis 

Meniscal tears combined with Baker’s Cyst can be effectively treated with con-
servative measures such as PT, fluid aspiration, and steroid injections. Still, more re-
search is needed on a superior injectable treatment for alleviating long-term pain and 
swelling after a meniscus tear: the rich leukocyte PRP [116]. 

6. Future perspectives and technological advancements 
Novel research also tests various biological modulators with potential anti-

inflammatory and regenerative properties in the context of meniscal injury. 
Experimental and preclinical studies have investigated agents such as somatostatin 
analogues, capsaicin, and various natural antioxidant compounds; however, current 
evidence remains limited, and clinical validation is required before routine 
orthopedic application can be considered [117-125]. 

Creating a megaprosthesis spanning multiple orthopaedic areas, or an entire 
meniscus prosthesis, can now be done using 3D printing technologies. In the last dec-
ade, this technology has developed extensively in the medical field, and technologies 
of 3D printing and bioprinting are now being explored to combat implant infections 
and improve osseous integration [126-128]. Moreover, using the custom products 
that result from 3D additive manufacturing, solutions with antimicrobial activity can 
be integrated with the scaffold to enhance infection prevention [129]. One method to 
create a biofunctional and safe prosthesis for a potential meniscus replacement can 
be by the addition of anti-inflammatory and antimicrobial substances to the scaffold, 
thus reducing the healing period and improving the patient's quality of life [130-132]. 

Finally, while pain relief may alternatively be obtained through phytochemicals 
with anti-inflammatory effects, various other homeopathic approaches have been in-
vestigated; however, most studies demonstrate no clinically meaningful benefit be-
yond placebo, so it should not replace evidence-based orthopedic and rehabilitation 
approaches [133,134]. 

Future research should prioritize well-designed randomized controlled trials 
and long-term outcome studies to determine the safety, efficacy, and clinical applica-
bility of these emerging therapeutic strategies. 

7. Limitations 

This narrative review has several limitations. At first, only one electronic database 
(PubMed) was used. This may have restricted the inclusion of relevant research that 
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were indexed in alternative databases. Second, the review design did not include a 
formal risk-of-bias assessment or a quantitative synthesis, so the conclusions were 
only based on a qualitative analysis of the evidence. Third, direct comparisons be-
tween studies are constrained by variability in rehabilitation protocols, surgical indi-
cations, and injectable treatment strategies. Finally, some of the new biological and 
technological methods discussed in this review are based mostly on early or experi-
mental data and need further clinical validation to ensure clinical validation. 

8. Conclusions 
Meniscus tear rehabilitation has gained increasing interest in recent years due to 

its impact on health and quality of life.  
 A precise diagnosis will result from a comprehensive clinical examination, us-

ing specific tests such as McMurray, Thessaly, and joint-line palpation, correlated 
with MRI findings. In case of grade IIIc or smaller, clinically relevant meniscus le-
sions, there is a surgical indication. 

The management of meniscal tears has evolved into a comprehensive approach 
that prioritizes individualized, evidence-based treatment strategies. Arthroscopic 
partial meniscectomy remains the primary surgical option for symptomatic, clinically 
relevant tears, particularly in younger, physically active individuals. 

Conservative treatment of meniscus injuries, particularly personalized exercise 
therapy programs, has proven strong efficacy in managing degenerative tears, with 
results comparable to APM on mid- and long-term follow-up. Even though APM 
may offer faster symptomatic relief in some patients, ET offers superior functional 
outcomes and may reduce the risk of future total knee arthroplasty.  

Between PRP, HA injections, and CS injections, the literature suggests that PRP 
appears to be among the most studied minimally invasive injectable treatment for 
improving clinical scores and recovery when combined with supervised exercise 
therapy.  

In conclusion, the management of meniscal tears, whether non-surgical or sur-
gical, can significantly impact quality of life and improve patient well-being. 
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