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Abstract Key words
Background: The diagnosis of a degenerative meniscus tear is relat- degenerative

ed to the patient's age, symptoms, knee joint line tenderness, and meniscus tears,
imaging. Physical activity in patients struggling with knee problems arthroscopic

or simply in the general population is important. Knee arthroscopy partial

is one of the most popular surgical procedures for the treatment of meniscectomy,
degenerative meniscus tears. The answer for the question how to exercise therapy.
treat a middle-aged patient with degenerative knee changes is still

needed.

Aims: To provide an overview of high-quality randomized con-
trolled trials (RCTs) on the treatment of degenerative meniscus
tears.

Material and methods: A literature search was conducted in Sep-
tember 2022 on the PubMed, PEDro, and Cochrane Central Regis-
ter of Controlled Trials to identify RCTs comparing different treat-
ment methods and rehabilitation of degenerative meniscus tears.

Results: A total of 12 RCTs involving 1422 patients were collected.
They included treatments like arthroscopic partial meniscecto-
my (APM), exercise interventions, hyaluronic acid injection (HAI),
platelet rich plasma (PRP) intrameniscal injections, and human
mesenchymal stem cell injections.

Conclusions: Exercise therapy should be the first line of treatment
for degenerative meniscus tears in middle-aged and older people
without traumatic injuries. A sample exercise therapy plan based
on the included research is presented in this work. A surgical (or
sham) approach may be considered if conservative treatment fails.
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Introduction

Researchers are constantly looking for an ap-
propriate exercise plan for patients, however, to
date there has been no study bringing together
adequate publications on the issue and outlining
such an exercise plan for patients with degenera-
tive meniscus tears.

Menisci are located between the femur and the
tibia bone in both legs. Normally there are medial
and lateral menisci in both legs. The menisci have
a fibrous structure and a crescent shape. The me-
niscus in cross-section resembles a wedge. Their
tasks include stabilizing the knee, absorbing
shocks, transferring loads through the joint, and
deepening the tibia plateau [1].

The diagnosis of a degenerative meniscus tear is
related to the patient's age, symptoms, knee joint
line tenderness, and imaging [2]. The patient is
unable to link the onset of pain to a specific event
or injury, the build-up of pain is insidious [2],
which can delay decisions to see a doctor.

Based on Snoeker's study [3], risk factors for me-
niscus damage include as strong evidence: age
above 60, male gender, kneeling and squatting re-
lated to work, and climbing stairs (more than 30
degrees). As moderate evidence those research-
ers included: BMI greater than 25, walking more
than 2 miles per day, standing more than 2h per
day, lifting or carrying objects heavier than 10,
25, 50kg more than 10 times per week. There was
little to no evidence that alcohol consumption,
driving more than 4 hours per day, and smoking
are risk factors for degenerative meniscus tears.
Surprisingly, there was strong evidence that sit-
ting more than 2 hours a day reduces the chanc-
es of degenerative meniscus tears [3]. Those risk
factors are merely correlation based on few stud-
ies and we need much more evidence to find cau-
sality. We should keep in mind that this review
[3] is based on a small number of studies, and as
new information becomes available, the above in-
formation may prove to be outdated or incorrect.

Physical activity in patients struggling with knee
problems or simply in the general population is
important. In this umbrella review [4] researchers
have observed strong evidence of the beneficial
effects of physical activity on the pain decreasing
effect and improving functional capabilities in pa-
tients with hip and knee osteoarthritis. Based on
this [4] study we can’t draw definitive conclusions
on mechanisms through which those exercise
interventions work, but we can see the positive
outcome of engaging people in physical activity
and meeting physical activity guidelines [5].

Knee arthroscopy procedures are counted in
thousands in the USA [6]. In England between
1996-1997 and 2016-2017 over 1 million menis-
cectomies were performed [7]. The good news
is the amount of those procedures performed is
declining with the publication of new findings
[7]. The motive for performing some of these
surgeries is the radiological changes observed in
these patients, but we see these changes in pain
and injury-free population too [8]. They are more
prevalent with aging. 97% of knees in this study
showed abnormalities on magnetic resonance
imaging (MRI) [8]. Meniscus tears occurred in
30% of knees, and meniscus degeneration in 18%
of cases [8].

With the publication of more and more studies,
we are slowly approaching the answer to the
question of how to treat a middle-aged patient
with degenerative knee changes.

Aims

Aim of the study was to review the existing
high-quality evidence by summarizing current
randomized controlled trials (RCTs) concerning
degenerative meniscus tears.
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Materials and methods

Literature search

A literature search was conducted in September
2022 on the PubMed, PEDro, and Cochrane Cen-
tral Register of Controlled Trials to identify RCTs
comparing different treatment methods and re-
habilitation of degenerative meniscus tears.

Assearch was conducted using the following terms
to achieve maximum search results: ‘meniscus’
‘meniscal), ‘degenerative’, ‘tear’, ‘lesion’, ‘meniscus
damage’, 'meniscopathy’, and ‘meniscal degener-
ation’ 157 records have been found in 3 databases.
Inclusion and exclusion criteria are specified be-
low (Table 1).

Risk of bias

The risk of bias was assessed with the PEDro risk
of bias scale which is a decent and reliable tool to
assess research design [9,10]. Research has been
evaluated by one reviewer if it was not evaluated
and confirmed by the PEDro database at the time.
Only studies rated 6 and above on a 10-point scale
were included in this paper to avoid a high risk
of bias. The points most often not complied with
were respectively: lack of therapist blinding, lack
of subject blinding, no intention to treat analysis,
and no concealed allocation which is consistent
with other findings [9].

Data extraction

The data were obtained and interpreted by ex-
plicitly one researcher. The data were extracted

Table 1. Inclusion and exclusion criteria.

from each study and a summary of the most im-
portant findings can be found below (Table 2).

Results

After a literature search, all duplicates were re-
moved without the help of an automated pro-
gram. Then 114 records were screened based on
title and abstract. Further 66 records have been
removed. An attempt was made to acquire the
full text of 48 papers. Failed to achieve full text of
10 papers. The 38 full-text papers were screened
according to inclusion and exclusion criteria. 18
papers were accepted, of which 7 were earlier
versions of another study allowing 11 papers to be
included in this systematic review. Furthermore,
citation lists from these papers were screened for
additional RCTs that could meet eligibility crite-
ria. 5 papers were found, retrieved, and assessed
for eligibility (one of them had 5/10 points on a
PEDro scale, and the second one wasn't RCT).
Three papers were accepted, two of which were
duplicates of other studies, and only one was in-
cluded in this review giving a final total of 12 pa-
pers. The whole process was summarized in Fig. 1
in the section Results.

Names of authors, years of publication, descrip-
tions of subjects, interventions, outcome meas-
ures, results, and PEDro scales are characterized
in the chart (Table 2).

Inclusion criteria:

Exclusion criteria:

Randomized Controlled Trial;

Peer reviewed;

Study written in English;

At least 6,/10 points on a PEDro scale;

Study based not on humans;
No access to full text;
Meniscus degenerative tear not being the main interest of study;

Duplication of other publication already included
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Discussion

The main conclusion of this systematic review
is that there is no significant advantage of APM
over the conservative approach. Currently, exer-
cise therapy should be the first therapy offered
to patients with degenerative meniscus damage.

Exercise or physical therapy was included as part
of the intervention in 9 out of 12 papers in this
systematic review [11-13,15-18, 20, 22]. In most
cases, it lasted for 8-12 weeks supervised, and
then patients were advised to do a home exercise
program. The intensity of the exercises in many
cases was not controlled and depended on the
subjective feeling of the patient, symptoms, pain,
the opinion of the supervisor, or on a pre-imposed
training program in order to standardize the pro-
gram for the entire study group. Progression and
intensity in Stensrud's study [20] were controlled
with the “plus-two principle” which indicated
that the last set should always be performed with
as many repetitions as possible, if a patient were
able to perform more than two or three reps then
he had planned to do in the training program the
weight was increased in next session.

Despite the varying intensity, exercise selection,
volume, duration, and other factors exercise ther-
apy groups improved compared to the baseline.
Exercise therapy appeared to be as good as APM
with respect to pain at long-term follow-up and
better with respect to patients' physical capabil-
ities (isokinetic and fitness tests); however, it can
be assumed that these results would level off at
sufficiently long follow-up due to the lack of con-
tinued exercise. Therefore, our goal should not
only be to treat the patient, but also to change his
lifestyle to a more active one. Many works con-
firm that a small number of adults meet physical
activity guidelines [23,24].

Based on the above studies, we can offer patients
the following exercise plan (Table 3) to improve
strength, range of motion and function. This ex-
ercise therapy plan is designed for 12 weeks, but
patients should be advised to continue training
and being active after completing this program to
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maintain adaptations achieved during this pro-
gram. During these 12 weeks, patients will meet
and surpass World Health Organization (WHO)
physical activity guidelines [25].

The 12 weeks exercise therapy program contains
cardiovascular exercises (with steady state and
intervals), stretching, strength exercises, plyo-
metrics and balance exercises. Some of those are
optional and the decision to include them should
be based on patient needs and capabilities. For ex-
ample, there is no need to implement stretching
in a patient with a satisfactory range of motion.
Progression should be individual based, in this
program RPE scale is used and advised as it’s like-
ly suitable for selecting the optimal load intensity
during strength training to ensure maximum re-
habilitation benefits [26]. Implementing the “plus-
two principle” [20] may be useful to properly dose
training intensity. The goal of physical therapy
may differ between patients. A 40 year-old former
amateur athlete may want to come back to differ-
ent activities than a 70 year-old sedentary type
person, therefore our approach and exercise se-
lection should also vary. Rest times between sets
should be between 1-3 minutes. In strength train-
ing including at least one variation of quadriceps,
hamstring, hip and ankle dominant exercises is
advised and should be selected adequately to the
patient's capabilities and progressed with weight,
number of sets, reps, intensity (RPE), range of mo-
tion and variation. For example, increasing range
of motion during squats by removing the box may
increase difficulty of this particular exercise. On
the contrary, we can perform a box squat with the
help of our hands to reduce the load and improve
stability.

APM was part of 11 out of 12 studies in this re-
view [11-13, 15-22]. In most cases, the operation
was performed by an experienced surgeon, pre-
serving as much of the stable tissue as possible.
There was no significant statistical difference at
the end of the observation period in these studies
compared to other groups.



Sihvonen’s study [19] compared APM to placebo
surgery and found no difference between groups
in regard to knee symptoms or function. The APM
group had a slightly higher risk of developing os-
teoarthritis based on radiographic findings. More
trials like this one are needed to draw compel-
ling conclusions but the effect of APMs is getting
lower with improving studies control (blinding
patients, therapists, assessors, adding a control
group or even a sham surgery group like in this
paper).

A study from Basar [11] included HAI in the exer-
cise group and APM group in comparison to the
APM group and exercise group without HAIL The
results of this study do not indicate a beneficial
effect of HAI in patients with a degenerative me-
niscus injury, further studies with a placebo-con-
trolled group should be conducted to find wheth-
er HAI has any meaningful use there.

Only one study addressed the use of stem cells
[21] and conclusions are inconclusive, it's hard to
draw far-reaching conclusions based on just this
paper and its design. Further studies on this top-
ic with a larger group of patients from other re-
searchers and other stem cell values are needed
to know the effect of this therapy.

As with stem cells - only one study [14] included
in this review compared the effects of trephina-
tion with PRP against trephination with a place-
bo. Despite the highest score on the PEDro scale
(10/10), we can’t draw a firm conclusion based on
just one study. The effects of this therapy com-
pared to the control group are slightly better in
regards to the healing rate.

Science is designed to contradict certain meth-
ods, beliefs, and therapies and with all this re-
search we are getting closer to changing our
attitude regarding APMs and our approach to
meniscus degenerative tears treatment.

Medical knowledge is constantly changing there-
fore with the passage of time and the emergence
of new evidence, especially of the highest quali-

ty, we may come to different conclusions and thus
this work may not be an adequate source of in-
formation, with that we should be always open to
change our mind on our current beliefs and biases.

Limitations of the study

A systematic review can only be as good as the
studies it includes. Limitations of this study in-
clude a single investigator, a narrowed number
of studies (only 12 studies and 1422), a significant
number of studies that had PEDro scores of 7 and
8, and no placebo or sham groups in most studies.
The current state of knowledge is insufficient to
definitively define an exercise plan and approach,
there is a need to publish more well-designed
RCTs to define important aspects of an exercise
plan. RCTs comparing two or three well designed
exercise therapy programs may answer the ques-
tions about importance of specific exercise se-
lection and variables. In most studies intensity
wasn't controlled and training wasn't supervised.
In this systematic review most of the patients
were middle-aged, so the results of this study
should be translated and applied to this popula-
tion. The proposed 12-week physical therapy plan
has not yet been evaluated in any RCT or study
and is only a proposal based on the research pre-
sented and the current foundation of knowledge
regarding rehabilitation, training, and return to
physical activity. It should always be tailored to
the patient's capabilities (health, economic, envi-
ronmental, family), preferences and goals.

Conclusions

Exercise therapy should be the first line of treat-
ment for degenerative meniscus tears in mid-
dle-aged and older people without traumatic in-
juries. A sample exercise therapy plan based on
the included research is presented in this work
(Table 3). Clinicians are advised to base their ex-
ercise therapy on this and modify variables to
suit the patient in front of them. A surgical (or
sham) approach may be considered if conserva-
tive treatment fails.
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Table 3. Proposed 12 weeks exercise therapy plan.

Intensity, time,

* Interval
(optional)

* wks 5-12, 1-2x /wk

* wks 5-12, 1x /wk

per training session

* RPE 5-7, 20-30 min
per training session

¢ 20s sprint RPE 9-10,
100s rests, repeat 5-10
times

elliptical trainer
easy cycling,
easy rowing,
jogging, running

» cycling, running, ro-
wing, elliptical trainer

Exercise Week ;. Variations Progressions
repetitions, sets
Cardio: preferred resistance increasing
and cadence resistance,
* Steady state | *wks 0-4, 1x/wk * RPE 5-6, 10-20 min * Brisk walking, ¢ cadence,

time of exercise, effort (based
on RPE), picking harder
variation

* same as above

* Stretching

* wks 0-12, 1-7x /wk

* 2-4 sets, 5-20 min,

* knee extensions

* AQC, heel prop,

* single leg RDL

(optional) intensity should be ROM banded TKE
tolerable to the patient.

* wks 0-12,1-7x/wk | *same as above * knee flexion ROM * stationary bike (lowering seat
will increase knee flexion),
heel slides, TKRB

* Strength * wks 0-4, 2x/wk * 2-3 sets, 12-30 reps, * quadriceps dominant | eseated KE, resisted KE, leg
training with load of 50-70% 1RM, | exercise press, squats, lunges, step ups
RPE 5-10
e wks 5-12, 2-3x /wk | * 2-5 sets, 6-30 reps * hamstrings dominant | e Standing KF, machine KF,
with load of 50-85% exercise sliders KF, SDL, RDL
1RM RPE 6-10
* Hip strength exercise | ¢ Side plank, glute bridge, hip
thrusts, deadlift
* Ankl h ’
nile strengt seated CR, standing CR
Plyometrics * wks 5-12,1-2x/wk | *2-4 sets, 3-6 reps, * Vertical jump * box jump, weighted jump,
(optional) RPE 8-10 single leg jump
* Lateral jump « bilateral, banded jump, single
leg jump
* Horizontal jump * bilateral jump, banded jump,
weighted jump, single leg jump
Balance * wks 0-12,1-2x/wk | *2-4 sets, 10-60s * one leg balance ¢ adding ball, weight, task,
training « Y-balance perturbation, unstable surface,
(optional) closing eyes,

Abbreviations: cardio, cardiovascular training; wks, weeks; wk, week; RPE, rating of perceived exertion; s, seconds; min, mi-
nutes; ROM, range of motion; AQC, active quadriceps contractions; TKE, terminal knee extensions; TKRB, tall kneeling rock
backs; 1IRM, one-repetition maximum; KE, knee extension; KF, knee flexion; RD, Romanian deadlift; SLD, Stiff leg deadlift, CR,

calf raise.

38




References

1.

10.

Mameri ES, Dasari SP, Fortier LM, Verdejo FG, Gur-
soy S, Yanke AB, et al. Review of Meniscus Anatomy
and Biomechanics. Curr Rev Musculoskelet Med.
2022; 15 (5): 323-335.

Howell R, Kumar NS, Patel N, Tom J. Degenerative
meniscus: Pathogenesis, diagnosis, and treatment
options. World J Orthop. 2014; 5 (5): 597-602.
Snoeker BA, Bakker EW, Kegel CA, Lucas C. Risk
factors for meniscal tears: a systematic review in-
cluding meta-analysis. J Orthop Sports Phys Ther.
2013; 43 (6): 352-367.

Kraus VB, Sprow K, Powell KE, Buchner D, Blood-
good B, Piercy K, et al; 2018 PHYSICAL ACTIVITY
GUIDELINES ADVISORY COMMITTEE*. Effects of
Physical Activity in Knee and Hip Osteoarthritis: A
Systematic Umbrella Review. Med Sci Sports Exerc.
2019; 51 (6): 1324-1339.

Granger E, Di Nardo F, Harrison A, Patterson L, Holm-
es R, Verma A. A systematic review of the relationship
of physical activity and health status in adolescents.
Eur J Public Health. 2017; 27 (suppl__2): 100-106.

Hall MJ, Schwartzman A, Zhang J, Liu X. Ambula-
tory Surgery Data From Hospitals and Ambulatory
Surgery Centers: United States, 2010. Natl Health
Stat Report. 2017; (102): 1-15.

Abram SGF, Judge A, Beard DJ, Wilson HA, Price AJ.
Temporal trends and regional variation in the rate
of arthroscopic knee surgery in England: analysis
of over 1.7 million procedures between 1997 and
2017. Has practice changed in response to new ev-
idence? Br J Sports Med. 2019; 53 (24): 1533-1538.
Horga LM, Hirschmann AC, Henckel J, Fotiadou A,
Di Laura A, Torlasco C, et al. Prevalence of abnormal
findings in 230 knees of asymptomatic adults using
3.0 T MRI. Skeletal Radiol. 2020; 49 (7): 1099-1107.

de Morton NA. The PEDro scale is a valid measure
of the methodological quality of clinical trials: a
demographic study. Aust J Physiother. 2009; 55 (2):
129-133.

Maher CG, Sherrington C, Herbert RD, Moseley
AM, Elkins M. Reliability of the PEDro scale for rat-
ing quality of randomized controlled trials. Phys
Ther. 2003; 83 (8): 713- 721.

11.

12.

13.

14.

15.

16.

17.

Basar B, Basar G, Biiytikkuscu MO, Bagar H. Com-
parison of physical therapy and arthroscopic par-
tial meniscectomy treatments in degenerative me-
niscus tears and the effect of combined hyaluronic
acid injection with these treatments: A randomized
clinical trial. J Back Musculoskelet Rehabil. 2021; 34
(5): 767-774.

Ericsson YB, Dahlberg LE, Roos EM. Effects of func-
tional exercise training on performance and mus-
cle strength after meniscectomy: a randomized
trial. Scand J Med Sci Sports. 2009; 19 (2): 156-165.
Gauffin H, Sonesson S, Meunier A, Magnusson H,
Kvist J. Knee Arthroscopic Surgery in Middle-Aged
Patients With Meniscal Symptoms: A 3-Year Fol-
low-up of a Prospective, Randomized Study. Am J
Sports Med. 2017; 45 (9): 2077-2084.

Kaminski R, Maksymowicz-Wleklik M, Kulinski
K, Kozar-Kaminska K, Dabrowska-Thing A, Pomi-
anowski S. Short-Term Outcomes of Percutaneous
Trephination with a Platelet Rich Plasma Intra-
meniscal Injection for the Repair of Degenerative
Meniscal Lesions. A Prospective, Randomized,
Double-Blind, Parallel-Group, Placebo-Controlled
Study. Int J Mol Sci. 2019; 20 (4): 856.

Kise NJ, Risberg MA, Stensrud S, Ranstam J, Enge-
bretsen L, Roos EM. Exercise therapy versus ar-
throscopic partial meniscectomy for degenerative
meniscal tear in middle aged patients: randomised
controlled trial with two year follow-up. BMJ. 2016;
354: i3740. Erratum in: BMJ. 2017; 356: j266. Erra-
tum in: BMJ. 2018; 363:k4893.

Noorduyn JCA, van de Graaf VA, Willigenburg NW,
Scholten-Peeters GGM, Kret EJ, van Dijk RA, Bu-
chbinder R, et al. ESCAPE Research Group. Effect
of Physical Therapy vs Arthroscopic Partial Me-
niscectomy in People With Degenerative Meniscal
Tears: Five-Year Follow-up of the ESCAPE Rand-
omized Clinical Trial. JAMA Netw Open. 2022; 5 (7):
€2220394.

@sterds H. A 12-week medical exercise therapy
program leads to significant improvement in knee
function after degenerative meniscectomy: a ran-
domized controlled trial with one year follow-up. J
Bodyw Mov Ther. 2014; 18 (3): 374-382.

39



18.

19.

20.

21.

40

Osteras H, Osteras B, Torstensen TA. Medical Ex-
ercise Therapy is Effective After Arthroscopic Sur-
gery of Degenerative Meniscus of the Knee: A Ran-
domized Controlled Trial. J Clin Med Res. 2012; 4
(6): 378-384.

Sihvonen R, Paavola M, Malmivaara A, Itala A,
Joukainen A, Kalske J, et al. FIDELITY (Finnish De-
generative Meniscus Lesion Study) Investigators.
Arthroscopic partial meniscectomy for a degener-
ative meniscus tear: a 5 year follow-up of the place-
bo-surgery controlled FIDELITY (Finnish Degener-
ative Meniscus Lesion Study) trial. Br J Sports Med.
2020; 54 (22): 1332-1339.

Stensrud S, Risberg MA, Roos EM. Effect of exer-
cise therapy compared with arthroscopic surgery
on knee muscle strength and functional perfor-
mance in middle-aged patients with degenerative
meniscus tears: a 3-mo follow-up of a randomized
controlled trial. Am J Phys Med Rehabil. 2015; 94 (6):
460-473.

Vangsness CT Jr, Farr J 2nd, Boyd J, Dellaero DT,
Mills CR, LeRoux-Williams M. Adult human mesen-
chymal stem cells delivered via intra-articular in-
jection to the knee following partial medial menis-
cectomy: a randomized, double-blind, controlled
study. J Bone Joint Surg Am. 2014; 96 (2): 90-98.

22.

23.

24.

25.

26.

Yim JH, Seon JK, Song EK, Choi JI, Kim MC, Lee KB,
Seo HY. A comparative study of meniscectomy and
nonoperative treatment for degenerative horizon-
tal tears of the medial meniscus. Am J Sports Med.
2013; 41 (7): 1565-1570.

Sandercock GRH, Moran J, Cohen DD. Who is
meeting the strengthening physical activity guide-
lines by definition: A cross-sectional study of 253
423 English adults? PLoS One. 2022; 17 (5): €0267277.
Bennie JA, De Cocker K, Teychenne MJ, Brown WJ,
Biddle SJ. The epidemiology of aerobic physical ac-
tivity and muscle-strengthening activity guideline
adherence among 383,928 U.S. adults. Int J Behav
Nutr Phys Act. 2019; 16 (1).

World Health Organization. Physical activity. [In-
ternet] 2022 [cited 30.12.2022]. Available from:
https://www.who.int/news-room/fact-sheets/
detail /physical-activity

Morishita S, Tsubaki A, Takabayashi T, Fu JB. Rela-
tionship between the rating of perceived exertion
scale and the load intensity of resistance training.
Strength Cond J. 2018; 40 (2): 94-109.



