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Return-to-Play and Rehabilitation ®
Protocols Following Isolated Meniscal
Repair—A Systematic Review
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Laith M. Jazrawi, M.D., Eric J. Strauss, M.D., and Kirk A. Campbell, M.D.

Purpose: To systematically review the literature and assess the reported rehabilitation protocols, return-to-play
guidelines, and reported rates of return-to-play after meniscal repair. Methods: MEDLINE, EMBASE, and the
Cochrane Library were searched according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines to identify studies on meniscal repair. Studies were included if return-to-play data and/or reha-
bilitation protocols were reported. The rate and timing of return-to-play was assessed. The rehabilitation protocols were
documented, in addition to when to start range of motion (ROM), full ROM, partial weight-bearing (WB), and full WB.
Results: Overall, 88 studies met our inclusion criteria. Thirteen studies, including 507 patients, cited a range of 71.2% to
100% of return-to-play, with 53.9% to 92.6% returning to the same/greater level, ranging between 3.3 and 10 months.
There was considerable variability in the reported rehabilitation protocols, but the most frequently reported time to begin
ROM exercises was within the first week (78.9%) and full ROM at 6 weeks (33.3%). Partial WB was typically begun
during the first week (61.0%), and full WB between the fourth and sixth week (65.6%) postoperatively. Following
surgery, time elapsed was the most commonly cited criteria for return-to-play (97.0%), with 6 months being the most
common time point applied (46.9%). No study advised against returning to competitive or contact sports after meniscal
repair. Conclusions: In conclusion, there was a high rate of return-to-play following meniscal repair, with 60% of patients
returning to the same level of play. However, there was considerable diversity in the reported rehabilitation protocols and
insufficient reporting on return-to-play criteria in the literature. This demonstrates the need for further research and
formulation of an evidence-based consensus statement for this patient population. Level of Evidence: Level IV, systematic
review of Level I to IV studies.

Meniscal tears are among the most common sports
injuries managed by orthopaedic surgeons, with
a reported annual incidence of 60 to 70 per 100,000
and an overall male predominance.'* Meniscal tears
may be treated operatively or nonoperatively, with
management decisions based on both patient
factors (age, compliance, comorbidities) and tear
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characteristics.” When surgery is determined necessary,
meniscal repair is preferred over meniscectomy, as it
preserves the load-reducing function of the meniscus
and improves long-term clinical outcomes.®’ Meniscal
repairs are preferable for younger, healthier patients
with reducible tears that are located within the red—red
or red—white zones and characterized as longitudinal or
horizontal.’

There is evidence that successful meniscal repair re-
sults in the prevention of future degenerative joint
disease and preservation of more normal knee kine-
matics.”'” Prevention and preservation are crucial
outcomes for patients, especially athletes, as they
attempt recovery. However, while meniscal repair is the
preferred technique when applicable, there is a
lengthier rehabilitation and longer time before patients
are capable of return-to-play to their desired sport.”*'°
In addition, there is little information regarding how
long patients should be rehabilitating, including the
initiation of range of motion (ROM) exercises as well as
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the advancement of weight-bearing (WB) over time.
Furthermore, there is little agreement for guidelines or
criteria on how to allow for a safe return-to-play for
athletes following isolated meniscal repair.

The purpose of this study was to systematically review
the literature and assess the reported rehabilitation
protocols, return-to-play guidelines, and reported rates
of return-to-play after meniscal repair. Our hypothesis
is there would be a high rate of return-to-play following
meniscal repair but considerable variations in rehabili-
tation and return-to-play protocols are expected.

Methods

Search Strategy and Study Selection

To collect and compare the existing evidence relevant
to rehabilitation protocols and return-to-play following
isolated meniscal repair, a systematic review was
performed according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines.'' Clinical studies eligible for this review
consisted of patients undergoing meniscal repair and
reported a rehabilitation protocol and/or return-to-play
data. For eligibility, studies must have been published in
a peer-reviewed journal and available in full text.
Studies considered ineligible for this review were those
that used an open approach, used implants, and any
repair with concomitant procedures that notably
altered the rehabilitation protocol. Review articles, case
reports, surgical technique articles, biomechanical
studies, and non—English-language articles were not
included.

Screening, eligibility, and inclusion were decided by 2
independent reviewers. The MEDLINE, EMBASE, and
Cochrane Library databases were searched from their
inception to October 2019 using the following algo-
rithm: (menisc*) and (repair or rehab*). The titles and
abstracts of the returned results were proofed according
to the detailed eligibility criteria. Suitable studies were
recognized, and the associated full text was reviewed.
The reference lists of all relevant studies were screened
for all articles that were not identified through the
database search. Studies were included and accepted
based on agreement of both independent reviewers.
Any occurrences of disagreement were resolved
through consultation with the senior author.

Assessment of Level and Quality of Evidence

The level of evidence (LOE) of the included studies
was determined based on the criteria from The Oxford
Centre for Evidence-Based Medicine. The methodologic
quality of the return-to-play guidelines described in
each study was measured based on the criteria outlined
by Zaman et al.'? Every study was graded based on a
scale from 0 to 4, with 0 points demonstrating that the
article did not include a return-to-play protocol and 4
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points demonstrating a well-detailed return-to-play
guideline. One point was awarded to every study for
each of the following: inclusion of a rehabilitation
protocol, specific measurements guiding safe return to
activity, a time line for return to full sport or athletic
activity, and any objective or subjective conditional
criteria that must be met before return to full activity.
Scoring discrepancies were discussed and settled
through consultation with the senior author to reach an
agreement.

Data Extraction

Two individual evaluators extracted data in duplicate
from the included studies using a predesigned data-
collection form. Screening was conducted to eliminate
duplicate patients among studies. Demographic vari-
ables were composed of the total number of patients,
sex ratio, patient age, and follow-up time. Variables
affiliated with rehabilitation protocol included duration
to achieve partial ROM, full ROM, partial WB, and full
WB. Variables related to return-to-play included
patient-reported timing of return to athletic activity,
surgeon-proposed guidelines allowing athletes to
return to full activity, and the percentage of patients
returning to sport or play.

Statistical Analysis

Statistical analysis was performed using GraphPad
Prism 7.05 (GraphPad Software, Inc., San Diego, CA).
Descriptive statistics were calculated for all continuous
and categorical variables. Continuous variables were
reported as a weighted mean with an estimated stan-
dard deviation and categorical variables were reported
as frequencies with percentages. Quality of return-to-
play for each respective study was evaluated
according to the Quality of the Return-to-Play guide-
lines outlined by Zaman et al.'”

Results
In total, 6431 studies were initially identified. After
extraction of duplicates, 3991 studies were further
evaluated. After application of our inclusion/exclusion
criteria, 88 studies reporting on 2776 knees were
included in the final analysis (Fig 1)

Demographics

Overall, 88 clinical studies (LOEIL: 4, LOEII: 17, LOEIII:
33, LOE IV: 34) reporting return-to-play and/or reha-
bilitation guidelines with 2776 knees were included.
There were 1163 male and 818 female patients, with a
mean weighted age of 31.5 years (range 3-79) followed
up at a mean of 49.4 months (range 3-204).

Rate and Time of Return-to-Play
The rate of return-to-play ranged between 71.2% and
100% in 13 studies including 507 patients (Table 1).
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Fig 1. Preferred Reporting Items
for Systematic Reviews and Meta-
Analyses (PRISMA) study —
flowchart.

Eligibility

Included

The rate of return-to-play at the same/greater level was
reported ranged between 53.9% and 92.6% in 3 studies
with 214 patients. The mean reported time of return-
to-play ranged between 3.3 and 10 months in 11
studies with 409 patients (range 3.3-10).

ROM Protocols

The time to commencing ROM was reported in 76
studies (Table 2). The most commonly reported initia-
tion of motion was within the first week (78.9%), with
94.7% of studies reporting starting ROM in the first 2
weeks. The time to full ROM was reported in 63 studies.
The most commonly reported time for allowing full

Table 1. Rate and Time of Return-to-Play

Rate of return-to-play
Range: 71.2%-100%

13 studies
Rate of return-to-play at same/greater
level Range: 53.9%-92.6%
3 studies
Patient-reported return-to-play time
Range: 3.3-10
11 studies

A h 4

Records after duplicates and Non-English
studies were removed

y

Records screened Records excluded
n=13991) d (n=13876)

A 4

Full-text articles .
Full-text articles

assessed for eligibility :
(n=115) \ excluded, with reasons

n=27)
l Reason: clinical findings
Studies included in not relevant to this study
qualitative synthesis
(n=88)

\4

Studies included in
quantitative synthesis
(meta-analysis)
(n=288)

ROM was 6 weeks postoperatively (33.3%), followed
by 4 weeks postoperatively (25.3%). The time between
commencing ROM and allowing for full ROM was
reported in was reported in 62 studies, with 2 weeks
between commencing ROM and full ROM being most
commonly reported (35.5%), followed by 4 weeks
postoperatively (27.4%).

WB Protocols

The time to partial WB was reported in 77 studies
(Table 3). The most commonly reported initiation of
partial WB was within the first week (61.0%). The time
to complete WB was reported in 67 studies. The most
commonly reported time of commencing full WB was 4
and 6 weeks postoperatively (32.8%). The time
between partial and full WB was reported on in 64
studies, with 6 weeks between commencing partial and
full WB being most commonly reported (23.4%).

Surgeon Guidelines and Criteria for Return-to-Play

The surgeon guidelines for return-to-play were
reported in 64 studies (Table 4). The most commonly
reported time at which surgeons allowed return to full
activity was 6 months postoperatively (46.9%), but
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Table 2. Range of Motion Protocols

Range of motion 76 studies
First week 60 (78.9%)
1 week 1 (1.3%)
2 weeks 10 (13.2%)
3 weeks 4 (5.3%)
4 weeks 1(1.3%)
6 weeks 1 (1.3%)

Full range of motion 63 studies
First week 6 (9.5%)
2 weeks 6 (9.5%)
3 weeks 5 (7.9%)
4 weeks 16 (25.4%)
5 weeks 2 (3.2%)
6 weeks 21 (33.3%)
8 weeks 6 (9.5%)
12 weeks 1 (1.6%)

Time between partial and full range of motion 62 studies
Same time 9 (14.5%)
1 week 1 (1.6%)
2 weeks 5 (8.1%)
3 weeks 4 (6.5%)
4 weeks 17 (27.4%)
5 weeks 2 (3.2%)
6 weeks 22 (35.5%)
8 weeks 2 (3.2%)

one-half of the included studies allowed return before
this time point. The mean quality of return-to-play
criteria score was 1.3 £+ 0.8. However, the conditional
criteria and measurement for conditional criteria were
under-reported in the majority of studies, 9.1% and
6.8% respectively. The most commonly reported
conditional criteria was return of full ROM.

Table 3. Weight-Bearing Protocols

Partial weight-bearing 77 studies
First week 47 (61.0%)
1 week 1 (1.3%)
2 weeks 5 (6.5%)
3 weeks 3 (3.9%)
4 weeks 9 (11.7%)
5 weeks 1 (1.3%)
6 weeks 11 (14.3%)

Full weight-bearing 67 studies
First week 9 (13.4%)
2 weeks 3 (4.5%)
3 weeks 4 (6.0%)
4 weeks 22 (32.8%)
6 weeks 22 (32.8%)
7 weeks 1(1.5%)
8 weeks 5 (7.5%)
10 weeks 1 (1.5%)

Time between partial and full weight-bearing 64 studies
Same time 14 (21.9%)
1 week 3 (4.7%)
2 weeks 12 (18.8%)
3 weeks 4 (6.3%)
4 weeks 14 (21.9%)
6 weeks 15 (23.4%)
8 weeks 1(1.6%)
10 weeks 1 (1.6%)
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Table 4. Surgeon Guidelines and Criteria for Return-to-
Play

1.3 £0.8
64 studies

Return-to-Play Criteria Score

Return-to-play timeline

3 months 13 (20.3%)
4 months 15 (23.4%)
5 months 4 (6.3%)
6 months 30 (46.9%)
9 months 2 (3.1%)
Criteria 66 studies
Timeline 64 (97.0%)
Range of motion 5 (7.6%)
Strength 3 (4.5%)
Clinical decision 3 (4.5%)
Inflammation 3 (4.5%)
Pain 2 (3.0%)
Proprioception 1 (1.5%)

Discussion

The most significant finding from this systematic
review of the literature was a high rate of return to
sport following meniscal repair, with a large percentage
of patients returning to the same level of play. Eberbach
et al.'”” reported good-to-excellent sports-specific
outcomes following isolated meniscal repair, with a
high return-to-play rate. However, there is significant
heterogeneity in reported rehabilitation protocols and
insufficient reporting in return-to-play criteria in the
current literature. Furthermore, it remains vague in the
literature when it is safe to return to play, with
considerable variations with respect to when athletes
could return.

Following all orthopaedic surgery procedures, return
to complete preoperative function is a key and impor-
tant desired outcome. Young, active patients place
considerable emphasis on this outcome in their expec-
tations following surgery. Our review showed that
return-to-play and return to preoperative level was
attainable at a high rate following meniscal repair,
although there was a paucity of literature on return-to-
play at the same level, and the results in studies
reporting this were discouraging. Logan et al.'* assessed
42 elite athletes (professional, semi-professional, and
amateurs competing at the state, national, or interna-
tional level) and reported 81% were able to return to
sports. In addition, they returned to play at a mean of
5.6 months with satisfactory results. Krych et al.'’
reviewed 45 meniscal repair cases in the pediatric
population and found all were able to return to play.
However, only 62% of the 45 meniscal repair cases
achieved clinical success and returned with no further
issues. Those that were successfully repaired returned
to sports at a mean of 5.5 months, compared with the
unsuccessful group’s return to sports at a mean of 4.5
months. These reported findings suggest that it is
possible for athletes of varying ages to return to sports
following meniscal repair. Despite these results, it is
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unknown if these athletes were able to maintain their
activity level, or the impact of returning to sport has on
the longevity of their meniscal repair. It is worth noting
that the reported rates are comparable, if not better,
than other common sports surgeries, including anterior

cruciate ligament (ACL) reconstruction, shoulder
stabilization, and medial patellofemoral ligament
surgery.' >''®

The vast majority of the studies assessed allowed for
the onset of ROM exercises by postoperative week 1.
However, there was a discrepancy of when full ROM
after meniscal repair was allowed, with most patients
performing full ROM between the fourth and sixth
weeks after surgery. It is not clear when it is safe to
proceed with ROM exercises. Ideally, ROM should
begin as early as possible to control the development of
edema and muscle reactivation, preventing stiffness
and limiting atrophy.'” Lind et al.”” compared free and
restricted rehabilitation protocols beginning 2 to 3 days
postoperatively and diverging within the first 2 weeks
allowing the free-subgroup a ROM of 0-90° and
restricted-subgroup a ROM of 0-30°. This study
concluded no difference in clinical outcomes, allowing
safe return with a more liberal rehabilitation protocol.
Wall et al.”' measured the biological effect of contin-
uous passive motion of articular cartilage defects and
found early resumption of ROM exercises in animal
models proved to increase formation of hyaline repair
tissue and the overall appearance of the articular
cartilage, which is important to note as almost two-
thirds of knee arthroscopies have associated cartilage
damage. Conversely, following meniscal repair, the
knee may require immobilization initially to protect the
repaired tissue from shearing and rotational stresses,
which is the rationale behind our limiting WB at flexion
angles greater than 90° for the first 4 weeks following
meniscal repair.”? Lucas et al.”’ retrospectively
reviewed 17 pediatric patients and had them follow a
rehabilitation protocol that included immobilizing the
knee for 4 weeks, precluding excessive pivoting and
flexion. Postoperative magnetic resonance imaging
scans were taken for 10 patients and reported 60%
good/excellent outcomes. Future research is needed to
evaluate the proper balance between initiating ROM
and protecting the repaired meniscus.

Full WB was allowed by weeks 4 to 6 in most of the
studies evaluated, with significant variation in allow-
ance of partial WB. A majority of patients were
permitted partial WB by the end of week 1. Early WB
following meniscus surgery has advantages, allowing
early return to normal activities and encouraging a
progression in activity and muscle strength. Still, there
is concern that allowing full WB too rapidly may disrupt
the repaired meniscus. In addition, if meniscal repair
was performed with a concomitant procedure, the
initiation of WB among other facets of rehabilitation
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was delayed with fear of setting back repair site
healing."”

Significant variability was found in the return-to-play
protocols and criteria after meniscal repair. Most studies
solely cited time as the decisive factor allowing athletes
to return-to-play, which varied between 3 and 6
months. Although approximate surgeon guidelines are
critical benchmarks in allowing athletes to return to
sport, other measures should be used. Quadriceps
strength and ROM were evaluated and incorporated as
part of the rehabilitation guidelines for a few of the
included studies that implemented them into their
return-to-play criteria.'*' >~ The use of arthroscopic
findings to help determine to what level an athlete
could return-to-play was not used in the included
studies. However, Willinger et al.’® recorded magnetic
resonance imaging scans at multiple postoperative time
points and suggested future research correlating the
images taken and a return-to-play guideline. There are
few data currently available on meniscal healing at
varying postoperative time points and its connection to
return-to-play guidelines, which may influence a
surgeon’s decision making. No studies in our review
advised against a return to competitive or high-impact
sports following meniscal repair.

More research is necessary to determine which
criteria must be met before athletes are safely able to
return-to-play following meniscal repair. The American
Academy of Orthopaedic Surgeons published a one-
page checklist for specific patient-achieved goals,
allowing a safe return-to-play following ACL recon-

struction, and a comparable checklist could be
composed for return-to-play following meniscal
repair.”” Numerous criteria from the ACL checklist

could be endorsed, including pain, full restoration of
ROM, functional return of strength, consideration of
local tissue healing and strength, and ability to perform
sport-specific movement. The opportunity to assess and
evaluate these criteria for a safe return-to-play has the
chance to improve clinical outcomes and patient
satisfaction, inviting further research opportunities.

Limitations

All systematic reviews are susceptible to limitations,
including potential biases in the selected studies.
Certain variables limit the conclusions made from this
study, including the low level of evidence, retrospective
design, and inconsistent reporting of return-to-play
information. The type of meniscal tears was mixed in
the majority of studies, making it difficult to perform
any meaningful analysis comparing return-to-play
rates, or assessing whether there was variation in
rehabilitation protocols based on the tear configuration.
Variation in rehabilitation protocol could also account
for potential bias, influencing RTP rates. In addition,
fixation technique was not analyzed and could have
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influenced return-to-play rates. The average rate and
timing of return to sports may have been influenced by
a particular sport and the level of competition. The
variability in sports in the selected studies likely
interferes with the ability to generalize the outcomes to
all athletics. Although studies reporting return-to-play
rates and rehabilitation criteria for meniscal repair
with concomitant procedures were removed from
inclusion, it was difficult to determine if concomitant
procedures played a role on the return-to-play rate.

Conclusions

In conclusion, there was a high rate of return-to-play
following meniscal repair, with 60% of patients
returning to the same level of play. However, there was
considerable diversity in the reported rehabilitation
protocols, and insufficient reporting on return-to-play
criteria in the literature. This demonstrates the need
for further research and formulation of an evidence-
based consensus statement for this patient population.
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