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Original Research

Functional Outcomes of Arthroscopic Partial
Meniscectomy Versus Physical Therapy
for Degenerative Meniscal Tears
Using a Patient-Specific Score

A Randomized Controlled Trial

Julia C.A. Noorduyn,*† MSc, Tess Glastra van Loon,† MSc, Victor A. van de Graaf,† MD, PhD,
Nienke W. Willigenburg,† PhD, Ise K. Butter,† MSc, Gwendolyne G.M. Scholten-Peeters,‡ PhD,
Michel W. Coppieters,‡§ PhD, Rudolf W. Poolman,†kMD, PhD, and the ESCAPE Research Group

Investigation performed at the Department of Orthopaedic Surgery,
OLVG, Amsterdam, the Netherlands

Background: It is unknown whether the treatment effects of partial meniscectomy and physical therapy differ when focusing on
activities most valued by patients with degenerative meniscal tears.

Purpose: To compare partial meniscectomy with physical therapy in patients with a degenerative meniscal tear, focusing on
patients’ most important functional limitations as the outcome.

Study Design: Randomized controlled trial; Level of evidence, 1.

Methods: This study is part of the Cost-effectiveness of Early Surgery versus Conservative Treatment with Optional Delayed
Meniscectomy for Patients over 45 years with non-obstructive meniscal tears (ESCAPE) trial, a multicenter noninferiority ran-
domized controlled trial conducted in 9 orthopaedic hospital departments in the Netherlands. The ESCAPE trial included 321
patients aged between 45 and 70 years with a symptomatic, magnetic resonance imaging–confirmed meniscal tear. Exclusion
criteria were severe osteoarthritis, body mass index >35 kg/m2, locking of the knee, and prior knee surgery or knee instability due
to an anterior or posterior cruciate ligament rupture. This study compared partial meniscectomy with physical therapy consisting of
a supervised incremental exercise protocol of 16 sessions over 8 weeks. The main outcome measure was the Dutch-language
equivalent of the Patient-Specific Functional Scale (PSFS), a secondary outcome measure of the ESCAPE trial. We used crude and
adjusted linear mixed-model analyses to reveal the between-group differences over 24 months. We calculated the minimal
important change for the PSFS using an anchor-based method.

Results: After 24 months, 286 patients completed the follow-up. The partial meniscectomy group (n ¼ 139) improved on the PSFS
by a mean of 4.8 ± 2.6 points (from 6.8 ± 1.9 to 2.0 ± 2.2), and the physical therapy group (n¼ 147) improved by a mean of 4.0 ± 3.1
points (from 6.7 ± 2.0 to 2.7 ± 2.5). The crude overall between-group difference showed a –0.6-point difference (95% CI, –1.0 to
–0.2; P ¼ .004) in favor of the partial meniscectomy group. This improvement was statistically significant but not clinically
meaningful, as the calculated minimal important change was 2.5 points on an 11-point scale.

Conclusion: Both interventions were associated with a clinically meaningful improvement regarding patients’ most important
functional limitations. Although partial meniscectomy was associated with a statistically larger improvement at some follow-up
time points, the difference compared with physical therapy was small and clinically not meaningful at any follow-up time point.

Registration: NCT01850719 (ClinicalTrials.gov identifier) and NTR3908 (the Netherlands Trial Register).

Keywords: Knee; Patient-Specific Functional Scale; meniscus; arthroscopic surgery; physical therapy

For patients middle-aged and older with degenerative
meniscal tears, previous randomized controlled trials have
revealed no clinically relevant benefit of partial meniscect-
omy over nonoperative treatment such as physical therapy
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and sham surgery.9,11,12,14,16,22,26,31 When deciding on the
best treatment for individual patients, their specific needs
during activities of daily living should be taken into
account. Additionally, the patient’s perspective is impor-
tant in treatment outcomes and is gaining attention in
health care evaluation studies.17

Past trials have investigated treatment effects using
general, fixed-item patient-reported outcome measures
(PROMs).9,11,12,14,16,22,26,31 The results of these studies
were based on scores from the International Knee Docu-
mentation Committee (IKDC) subjective knee form, Knee
injury and Osteoarthritis Outcome Score, and Western
Ontario and McMaster Universities Osteoarthritis
Index.9,11,12,14,16,22,26,31 These PROMs are validated for
various patient populations, such as patients with anterior
cruciate ligament (ACL) injuries, cartilage damage, and
meniscal tears.4,13,20 Although these fixed-item PROMs are
adequate measures for health care evaluation studies, the
items that are embedded in these PROMs do not take the
variety of important daily life activities for individual
patients into account.2,30 When using such fixed-item out-
come measures, one assumes that all items are equally rel-
evant for all patients.30 Therefore, the scores of items that
are less or not relevant for a patient can influence the over-
all results.30 Additionally, these PROMs may not take into
account an individual patient’s rehabilitation goals.

The patient’s specific needs in daily life should be taken
into account when evaluating treatment from a patient’s
perspective. A patient-specific instrument can be used in
addition to the more generic, fixed-item PROMs. An
instrument such as the Patient-Specific Functional Scale
(PSFS; https://www.physio-pedia.com/Patient_Specific_
Functional_Scale) allows patients to select or propose those
activities that are most relevant to them (ie, patient-
specific activities) and quantify the experienced difficulty
in performing those activities because of their condi-
tion.2,5,6 Middle-aged and older patients with a meniscal
tear seem to overestimate the effectiveness of surgery in
terms of participation in daily life activities such as walking
and sports activities.18 Research shows that 59% of these
patients were too optimistic about their return to daily life
and leisure activities after surgery.19 The patient’s overes-
timation of a surgical intervention could partly explain why
meniscal surgery is still so frequently performed.

Patient-specific activities have not yet been considered
as part of the evaluation of treatment effects in those with a

meniscal tear. Furthermore, assessing treatment effects
using patient-specific activities can enhance treatment
involvement, satisfaction, and perceived recovery.23 This
study compared the effectiveness of partial meniscectomy
versus physical therapy on patient-specific activities over
24 months for middle-aged and older patients with degen-
erative meniscal tears. We used the PSFS in addition to the
fixed-item IKDC form, as previously published,26,28 to
assess differences between these treatments.

METHODS

Study Design

For this study, we analyzed data of early surgery versus
nonoperative treatment with optional delayed meniscect-
omy for patients aged �45 years with nonobstructive
meniscal tears as part of the Cost-effectiveness of Early
Surgery versus Conservative Treatment with Optional
Delayed Meniscectomy for Patients over 45 years with
non-obstructive meniscal tears (ESCAPE) trial, a multicen-
ter randomized controlled trial comparing partial menis-
cectomy with physical therapy.27 A medical ethics
committee approved the ESCAPE trial in 2013, and the
trial was registered at ClinicalTrials.gov (NCT01850719)
and the Netherlands Trial Register (NTR3908).

Enrollment and Randomization

Patients for the ESCAPE trial were recruited from 9 par-
ticipating hospitals in the Netherlands. Details on the
inclusion/exclusion criteria and participant enrollment are
described in the published study protocol.27 In short,
patients aged between 45 and 70 years with knee pain
related to a meniscal tear (ie, pain experienced on the same
side, medial or lateral, or both) were recruited for the trial.
Meniscal tears were diagnosed by magnetic resonance
imaging (MRI; 3.0 T) according to the ISAKOS grading
system. If a participating surgeon considered a tear suit-
able for repair, the patient could not participate in the trial.
Exclusion criteria were severe osteoarthritis (Kellgren-
Lawrence grade of 4, significant osteophytes, joint-space
narrowing, sclerosis, and abnormalities of bone ends),15

body mass index >35 kg/m2, locking of the knee,3 prior
surgery to the index knee (with the exception of diagnostic
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arthroscopic surgery), and knee instability due to an MRI-
confirmed ACL or posterior cruciate ligament rupture.
Patients were randomly allocated by computer to receive
either partial meniscectomy or physical therapy in a 1:1
ratio with varying block sizes up to a maximum of 6. The
randomization scheme was stratified by hospital and age
(45-57 and 58-70 years). Participants, clinicians, and
research staff were not blinded for treatment allocation
during data collection. However, the researchers did per-
form statistical analyses on a blinded database. The data-
base was unblinded for the interpretation of the results.

Interventions

Partial Meniscectomy. Patients assigned to the partial
meniscectomy group underwent surgery within 4 weeks after
randomization at the hospital of inclusion. Partial meniscect-
omyconsisted of an intra-articular inspectionof theknee joint
according to standardized surgery protocols, including an
assessment of the lateral and medial menisci, the ACL, and
the chondropathy as well as a general classification of the
level of degeneration. The surgeon partially removed the
affected meniscal portion until a stable and solid meniscus
was reached. Meniscal repair was not performed in this popu-
lation. All patients received written perioperative instruc-
tions. Rehabilitation after discharge from the hospital
consisted of a home exercise program. The patient received
a consultation in the outpatient orthopaedic clinic 8 weeks
after surgery. In agreement with Dutch Orthopaedic Associ-
ation guidelines, patients were only referred to physical ther-
apy when signs of abnormal recovery were present.25

Physical Therapy. Physical therapy started within
2 weeks after randomization. Patients were referred to pre-
selected physical therapy clinics that participated in the
trial. The treatment protocol consisted of a progressive
exercise program of 16 sessions, each 30 minutes long, over
a period of 8 weeks. Additionally, patients underwent the
same home exercise program as the partial meniscectomy
group. Patients with persistent symptoms either continued
the physical therapy treatment beyond the prescribed 16
weeks or were referred for delayed surgery by their ortho-
paedic physician. A detailed description of the physical
therapy protocol can be found in Appendix 1.

Data Collection

Our data were collected within the ESCAPE trial, as
described in the trial study protocol.27 We collected the data
between July 2013 and October 2017. Patients completed
self-administered questionnaires at baseline and at 3, 6, 12,
and 24 months after enrollment, either online or on paper
according to the preference of the patient. The baseline
data for this study included patient characteristics, the
level of osteoarthritis, and 3 PROM scores: the Dutch-
language equivalent of the PSFS, the IKDC form, and a
visual analog scale (VAS) for pain during weightbearing.
The IKDC is a PROM for knee-specific symptoms, function,
and sports activity. This PROM was developed for patients
with knee ligament or meniscal injuries.13 The IKDC is a
reliable and valid measurement instrument for patients

with meniscal tears.29 In this questionnaire, the minimum
score of 0 points represents the worst knee function, and
the maximum score of 100 points indicates no limitations in
function. We assessed the patient’s self-reported pain dur-
ing weightbearing during the previous week at baseline.
The pain intensity was scored using a VAS of 100 mm, with
0 indicating no pain and 100 indicating very severe pain.
The VAS is the most reliable measure for degenerative knee
pain.1 This study assessed the baseline scores for the IKDC
and VAS for potential confounding effects on the main
outcome.

The online questionnaires required completion of an item
before continuing to the next item. For the paper question-
naires, the researcher obtained missing items by telephone.
To enhance the response rate, the patient received up to 3
reminders. In case a patient was not able or willing to com-
plete a questionnaire at a specific time point, efforts were
made to collect data for the following time point(s).

Outcome

This study also focused on a secondary outcome measure of
the ESCAPE trial: the Dutch-language equivalent of the
PSFS. This Dutch-language questionnaire is also known
as the Patient-Specific Complaint questionnaire, which is
the term that we used in the ESCAPE trial protocol.27 The
Dutch-language equivalent of the PSFS assesses subjective
functional status by measuring patients’ perceived diffi-
culty in performing activities that they value most in daily
life and would like to improve. All patients selected a max-
imum of 3 activities. Patients could either choose from a
predefined list of 28 activities or suggest their own. The
perceived difficulty was quantified on an 11-point (0-10)
numeric rating scale (NRS; online version) or on a 100-
mm VAS (paper version). The VAS was subsequently con-
verted into an NRS to match the measurement scale of the
online questionnaire, with 0 indicating no difficulty and 10
indicating impossibility in performing that activity.1 A
mean score was calculated per patient by adding the
difficulty scores for each activity and dividing this by the
number of selected activities. The PSFS is an efficient and
easy-to-administer measurement tool. The time to complete
the PSFS is about 4 minutes. In addition, the PSFS is a reli-
able measurement tool in patients with knee dysfunction.6

Before statistical analyses, we calculated the minimal
important change (MIC) of the PSFS in our population,
using an anchor-based method, to provide a context of clin-
ical relevance.7 The anchor question was the following:
“How did your function in daily activities change since the
surgery/treatment of your knee?” A detailed description of
the methods and results for the MIC calculation can be
found in Appendix 2.

Statistical Analysis

Specific activities that were listed by patients were evalu-
ated in terms of frequencies using descriptive statistics.
The overall PSFS difficulty score was analyzed by linear
mixed-model analysis using both intention-to-treat and
as-treated approaches. In the intention-to-treat analysis,
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patients were divided into 2 groups according to treatment
allocation: partial meniscectomy and physical therapy. For
the as-treated analysis, patients were divided into 3 groups:
patients allocated to partial meniscectomy who underwent
surgery, patients allocated to physical therapy who com-
pleted at least 16 physical therapy sessions, and patients
allocated to physical therapy who underwent surgery dur-
ing the study period. Patients allocated to partial menis-
cectomy who did not undergo surgery and patients
allocated to physical therapy who did not complete the
physical therapy protocol or undergo surgery were dis-
carded from the as-treated analysis.

In the linear mixed-model analysis with random inter-
cepts, PSFS scores at all follow-up time points were
included as dependent variables. The crude overall inter-
vention effects were defined by a model with only the treat-
ment group and the baseline score of the PSFS as
independent variables. Time and time � treatment inter-
action terms were added to specify crude intervention
effects for each follow-up time point. Adjusted intervention
effects were calculated using similar models and expanded
with the following potential confounders as independent
variables: level of osteoarthritis according to Kellgren-
Lawrence classification,15 baseline IKDC score, affected
meniscus (medial, lateral, or both), body mass index (<25,
25-30, or 31-35 kg/m2), age in years, affected leg, sex, and
baseline VAS pain score.

In all models, physical therapy was defined as the refer-
ence treatment. Adverse events from the ESCAPE trial
were reported descriptively. All analyses were performed
using SPSS Version 22 (IBM), and statistical significance
was assessed at the .05 level.

Patient Involvement

A patient representative from the medical ethics committee
(M.E.C.-U.) assessed the burden of the trial and patient
information before the start of the ESCAPE trial. Further-
more, a representative of the Netherlands Patients Feder-
ation (J.K.) was added to the ESCAPE research group for
this study and provided the authors with feedback on the
study. Also, the representative advised us on an implemen-
tation strategy to translate the results to daily practice in
orthopaedic and general health care.

RESULTS

Patients

Figure 1 shows a flowchart of the treatment allocation and
patient follow-up. We included 321 patients in the ESCAPE
trial, who were randomly assigned to either the partial
meniscectomy (n ¼ 159) or the physical therapy (n ¼ 162)
group. The PSFS was completed by 319 patients (99.4%) at
baseline, 298 patients (92.8%) at 3 months, 296 (92.2%) at
6 months, 262 (81.6%) at 1 year, and 286 (89.1%) at 2 years,
which was the primary time point.

Baseline characteristics were similar in both treatment
groups and are presented in Table 1. Patients selected a

maximum of 3 (mean, 2.9 ± 0.4) activities that they experi-
enced difficulty with and were most relevant to their daily
life. The most frequently chosen activities in both groups
were sports (12.4%), walking (10.3%), running (9.8%),
standing for a long time (8.4%), and rising from a chair
(7.4%). An overview of the frequencies and percentages of
all activities for both groups is presented in Appendix 3.

Minimal Important Change of the PSFS

The anchor-based calculation resulted in an MIC of 2.5
points for our study population. A more detailed description
of these results can be found in Appendix 2.

Intention-to-Treat Analysis

A total of 319 patients were included in the intention-to-
treat analysis: 158 patients in the partial meniscectomy
group and 161 patients in the physical therapy group.
Group distributions per follow-up time point are reported
in Table 2. From baseline to 24 months, the partial menis-
cectomy group improved a mean of 4.8 ± 2.6 points (from
6.8 ± 1.9 to 2.0 ± 2.2). The physical therapy group improved
a mean of 4.0 ± 3.1 points (from 6.7 ± 2.0 to 2.7 ± 2.5)
(Figure 2).

The mixed-model analysis revealed a significant crude
overall treatment effect on the PSFS score between partial
meniscectomy and physical therapy of –0.6 points in
favor of partial meniscectomy (95% CI, –1.0 to –0.2;
P ¼ .004). At the different follow-up time points, the
between-group difference was also significant, except at 3
months (Table 2). Adjusting for confounders increased the
intervention effect to –0.8 points in favor of partial menis-
cectomy (95% CI, –1.3 to –0.4; P < .001). The adjusted
between-group difference was also statistically significant
at all follow-up time points, except at 3 months (Table 2).

As-Treated Analysis

A total of 294 patients were included in the as-treated anal-
ysis: 150 patients in the partial meniscectomy group, 97
patients in the physical therapy group, and 47 patients in
the delayed partial meniscectomy group. Patients who had
not undergone partial meniscectomy (n ¼ 8) or who had not
completed the physical therapy protocol (n ¼ 17) were
excluded from the as-treated analysis. Group distributions
per follow-up time point are reported in Table 3.

The crude overall difference on the PSFS score between
partial meniscectomy and physical therapy was –0.2 points
in favor of partial meniscectomy (95% CI, –0.8 to 0.2; P ¼
.209). The crude effect was significant at the 12-month and
24-month follow-up (Table 3).

After adjusting for potential confounders, the overall dif-
ference increased to –0.6 in favor of partial meniscectomy
(95% CI, –1.1 to –0.1; P ¼ .025) (Table 3). The adjusted
effect was also significant at the 12-month follow-up but
not at 24 months (Table 3).

We also observed a significant crude overall difference
between the delayed partial meniscectomy group and the
physical therapy group of 1.3 points (95% CI, 0.6-1.9;
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P< .001) in favor of the physical therapy group. Analyses of
the separate follow-up time points showed that this differ-
ence was significant at all follow-up time points except at 24
months (Table 3). After adjusting for potential confounders,
the effect remained significant only at 3 and 6 months
(Table 3).

Adverse Events and Other Outcomes
of the ESCAPE Trial

There were 17 participants (5.3%) who experienced a seri-
ous adverse event (partial meniscectomy: n ¼ 9; physical
therapy: n ¼ 8). These serious adverse events included

321 pa�ents included and randomised between
par�al meniscectomy and physical therapy

par�al meniscectomy (n=159) Physical therapy (n=162)

Baseline
• Completed ques�onnaires (n=158 )
• Missing (n=0)
• Withdrew directly a�er randomisa�on (n=1)

Baseline
• Completed ques�onnaires (n=161)
• Missing (n=0)
• Withdrew directly a�er randomisa�on (n=1)

3 month follow-up
• Completed ques�onnaires (n=146)
• Missing (n=11)
• Loss to follow-up (n=1; 2 cumula�ve)
• Refused the allocated treatment but

con�nued follow-up (n=8)

3 month follow-up
• Completed ques�onnaires (n=152)
• Missing (n=8)
• Loss to follow-up (n=1; 2 cumula�ve)
• Delayed par�al meniscectomy due to

persistence of complaints (n=16)

6 month follow-up
• Completed ques�onnaires (n=151)
• Missing (n=3)
• Loss to follow-up (n=3; 5 cumula�ve)

6 month follow-up
• Completed ques�onnaires (n=145)
• Missing (n=1)
• Loss to follow-up (n=4; 6 cumula�ve)
• Delayed par�al meniscectomy due to

persistence of complaints (n=19;

12 month follow-up
• Completed ques�onnaires (n=132)
• Missing (n=20)
• Loss to follow-up (n=2; 7 cumula�ve)

12 month follow-up
• Completed ques�onnaires (n=130)
• Missing (n=20)
• Loss to follow-up (n=6; 12 cumula�ve)
• Delayed par�al meniscectomy due to

persistence of complaints (n=9; cumula�ve

24 month follow-up
• Completed ques�onnaire (n=139)
• Missing (n=2)
• Loss to follow-up (n=11; 18 cumula�ve)

24 month follow-up
• Completed ques�onnaire (n=147)
• Missing (n=1)
• Loss to follow-up (n=2; 14 cumula�ve)
• Delayed par�al meniscectomy due to

persistence of complaints (n=3; cumula�ve

Figure 1. Flow of patients. The flowchart shows the follow-up data of all patients allocated to a treatment group. The number of
missing patients refers to the patients who were missing for a specific follow-up time point. These patients continued participating
in the remaining follow-up time points. Patients who dropped out from the trial were referred to as “loss to follow-up.” Data of
patients screened for eligibility were not available.
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cardiovascular events (partial meniscectomy: n ¼ 0; physi-
cal therapy: n ¼ 2), neurological problems (partial menis-
cectomy: n ¼ 1; physical therapy: n ¼ 1), internal medicine
conditions (partial meniscectomy: n ¼ 2; physical therapy:
n ¼ 1), (re)surgery on the affected knee (partial meniscect-
omy: n¼ 4; physical therapy: n¼ 1), and total knee replace-
ment (partial meniscectomy: n ¼ 2; physical therapy: n ¼
3). Other nonserious adverse events occurred in 13 patients
(partial meniscectomy: n ¼ 9; physical therapy: n ¼ 4)
including reactive arthritis (partial meniscectomy: n ¼ 1;
physical therapy: n ¼ 0); extra consultations because of
consistent knee pain (partial meniscectomy: n ¼ 6; physical
therapy: n¼ 2); pain in the back, hip, or foot (partial menis-
cectomy: n ¼ 2; physical therapy: n ¼ 0); and nonspecified
adverse events (partial meniscectomy: n ¼ 0; physical ther-
apy: n ¼ 2).26

The primary outcomes of the ESCAPE trial were pub-
lished in separate articles. These outcomes included
patient-reported knee function, pain, and general health
as well as the cost-effectiveness of both treatments.26,28

DISCUSSION

In this study evaluating the treatment effect of degenerative
meniscal tears focusing on activities most valued by individ-
ual patients, we found that patients with degenerative
meniscal tears were mostly interested in improving in
sports, walking, running, standing for a long time, and rising
from a chair. Both partial meniscectomy and physical ther-
apy resulted in a clinically relevant improvement over time
on the individual patient’s most important activities. Differ-
ences between partial meniscectomy and physical therapy
were statistically significant but not clinically relevant.

To our knowledge, only 1 previous study has reported on
patients’ expectations after knee surgery.19 In that study,
patients undergoing partial meniscectomy were asked,
before surgery, what their expectations were on return to
leisure activities. This was compared with the actual out-
come at 3 months after surgery. Less than half of the
patients participated at the level that they expected, which
resulted in a high proportion of patients who were unsatis-
fied with their knee function and level of participation.
Patients were mainly overoptimistic about their return to
light and recreational sports activities, which are cate-
gories that match the 3 most frequently selected activities
(sports, walking, running) in our study population.
Together, these studies provide clinicians and patients with
a more realistic prognosis on recovery expectations for
activities most valued by the patient.

TABLE 1
Baseline Characteristics of Study Populationa

Partial
Meniscectomy

(n ¼ 158)

Physical
Therapy
(n ¼ 161)

Demographics
Age, y 57.6 ± 6.5 57.3 ± 6.8
Male sex, n (%) 78 (49.4) 80 (49.7)
Right knee, n (%) 88 (55.7) 81 (50.3)
Body mass index, kg/m2 26.7 ± 3.8 27.2 ± 4.0

18.5-25, n (%) 56 (35.4) 53 (32.9)
26-30, n (%) 72 (45.6) 67 (41.6)
31-35, n (%) 30 (19.0) 41 (25.5)

Mechanical complaints,b n (%) 56 (35.4) 67 (41.6)
Imagingc

Affected meniscus, n (%)
Medial 126 (79.7) 136 (84.5)
Lateral 30 (19.0) 25 (15.5)
Both 2 (1.3) 0 (0.0)

Osteoarthritis grade (Kellgren-
Lawrence classification),d n (%)

n ¼ 150 n ¼ 149

0 (none) 18 (12.0) 15 (10.1)
1 (doubtful) 81 (54.0) 74 (49.7)
2 (minimal) 45 (30.0) 55 (36.9)
3 (moderate) 6 (4.0) 5 (3.4)
4 (severe)e 0 (0.0) 0 (0.0)

Patient-reported outcomes
Knee function

PSFS score (0-10; best to worst) 6.8 ± 1.9 6.6 ± 2.0
IKDC score (0-100; worst to best) 44.8 ± 16.6 46.5 ± 14.6

Pain n ¼ 145 n ¼ 151
VAS score during activities (0-100;
best to worst)

61.1 ± 24.5 59.3 ± 22.6

aData are shown as mean ± SD unless otherwise indicated.
IKDC, International Knee Documentation Committee; PSFS,
Patient-Specific Functional Scale; VAS, visual analog scale.

bIn contrast to locking of the knee joint, which was an exclusion
criterion, mechanical complaints were allowed for inclusion.

cMeniscal tears were assessed on magnetic resonance imaging.
dOsteoarthritis was assessed using standing radiographs of the

knee in the anterior-posterior direction.
ePatients with a Kellgren-Lawrence grade of 4 on baseline

radiographs were excluded from the trial.

TABLE 2
Intention-to-Treat Results of Mixed-Model Analysis

n
Between-Group

Differencea (95% CI) P Value

Partial Meniscectomy vs Physical Therapy
Crudeb

3 mo 146 vs 152 –0.2 (–0.7 to 0.4) .596
6 mo 151 vs 145 –0.6 (–1.2 to –0.1) .034
12 mo 132 vs 130 –1.0 (–1.6 to –0.5) <.001
24 mo 139 vs 147 –0.8 (–1.4 to –0.2) .006
Overall 568 vs 574 –0.6 (–1.0 to –0.2) .004

Adjustedc

3 mo 146 vs 152 –0.4 (–1.0 to 0.2) .184
6 mo 151 vs 145 –0.9 (–1.5 to –0.3) .004
12 mo 132 vs 130 –1.2 (–1.8 to –0.6) <.001
24 mo 139 vs 147 –0.8 (–1.3 to –0.2) .006
Overall 568 vs 574 –0.8 (–1.3 to –0.4) <.001

aNegative values indicate that the difference is in favor of par-
tial meniscectomy.

bCrude analyses, only corrected for the baseline Patient-
Specific Functional Scale score.

cAdjusted analyses, with additional correction for potential con-
founders.
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When comparing partial meniscectomy with nonop-
erative treatment (ie, physical therapy) for patients
with a meniscal tear, previous trials have mainly
focused on generic, fixed-item outcomes such as knee
pain and function.9,11,12,14,16,26,31 The results of this
study support the findings from previous studies that
there is no clinically relevant difference between par-
tial meniscectomy and physical therapy for middle-aged
and older patients with a meniscal tear.9,11,12,14,16,21,26,31

An important benefit of using patient-specific outcomes
instead of generic outcomes is that the outcome reflects
the relevant daily life and leisure activities for individ-
ual patients.5 Therefore, this study strengthens the

current guidelines on degenerative meniscal
tears.9,11,12,14,16,21,26,31

Strengths and Limitations

This study compared partial meniscectomy with physical
therapy for symptomatic meniscal tears from a patient’s
perspective. The outcome measure focused on activities
that were most valued by the patient, enhancing a
patient-centered approach. We included a large sample of
patients with symptomatic meniscal tears who were ran-
domized between partial meniscectomy and physical ther-
apy. The participation rate at 2-year follow-up was 89.1%.
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Figure 2. Mean Patient-Specific Functional Scale (PSFS) scores for each group at baseline and at 3, 6, 12, and 24 months. The
mean difficulty scores per group were calculated as the mean of the overall PSFS score per patient, adding the scores for each
activity and dividing this by the number of selected activities per patient. Data in parentheses and error bars indicate the 95% CIs.

TABLE 3
As-Treated Results of Mixed Model Analysis

Partial Meniscectomy vs Physical Therapy Delayed Partial Meniscectomy vs Physical Therapy

n Between-Group Differencea (95% CI) P Value n Between-Group Differencea (95% CI) P Value

Crudeb

3 mo 133 vs 91 0.3 (–0.3 to 1.0) .31 43 vs 91 2.0 (1.1 to 2.8) <.001
6 mo 144 vs 91 –0.3 (–0.9 to 0.4) .386 40 vs 91 1.3 (0.4 to 2.2) .005
12 mo 123 vs 81 –0.7 (–1.4 to –0.1) .033 32 vs 81 1.1 (0.1 to 2.0) .026
24 mo 133 vs 90 –0.6 (–1.3 to 0.0) .049 40 vs 90 0.6 (–0.3 to 1.5) .193
Overall 533 vs 353 –0.2 (–0.8 to 0.2) .209 155 vs 353 1.3 (0.6 to 1.9) <.001
Adjustedc

3 mo 133 vs 91 –0.1 (–0.7 to 0.6) .843 43 vs 91 1.7 (0.8 to 2.6) <.001
6 mo 144 vs 91 –0.7 (–1.3 to 0.0) .05 40 vs 91 1.1 (0.2 to 2.1) .024
12 mo 123 vs 81 –1.0 (–1.7 to –0.3) .007 32 vs 81 1.0 (–0.01 to 2.0) .053
24 mo 133 vs 90 –0.7 (–1.3 to 0.02) .059 40 vs 90 0.8 (–0.1 to 1.8) .094
Overall 533 vs 353 –0.6 (–1.1 to –0.1) .025 155 vs 353 1.2 (0.5 to 1.9) .001

aNegative values indicate that the difference is in favor of partial meniscectomy.
bCrude analyses, only corrected for the baseline Patient-Specific Functional Scale score.
cAdjusted analyses, with additional correction for potential confounders.
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In addition, we found that, of the list of 28 activities, 4 of the
5 most selected activities were equal in both intervention
groups. The similarity in selected activities between both
groups reduced the likelihood that the type of chosen activ-
ities influenced our results.

This study has several limitations to report. First, parti-
cipants, clinicians, and research staff were not blinded to
the allocated treatment during data collection, and the
patients’ preferred treatment before randomization was not
recorded. This increases the chance of observer and partic-
ipant bias. However, statistical analyses were performed
with a blinded database. Second, the sample size was deter-
mined by the power calculation of the ESCAPE trial. We
determined the calculation on the primary outcome of the
ESCAPE trial, namely, the IKDC form, and not specifically
based on the PSFS. Third, patients were recruited if they
experienced knee pain related to MRI-confirmed meniscal
tears. However, we cannot guarantee that their knee pain
was solely caused by the meniscal tear. Mild to moderate
degenerative changes of the knee can also play a role in
experienced knee pain.8 Fourth, the PSFS is not validated
in this specific population or in a similar population.

Fifth, the physical therapy protocol that we used in the
ESCAPE trial consisted of general incremental exercises
for cardiovascular conditioning, coordination, balance, and
closed–kinetic chain strength of the lower extremities
rather than exercises that focused on the relevant activities
selected by our patients. Tailoring physical therapy to the
individual patient, by including specific exercises that tar-
get the specific activities that patients selected on the
PSFS, may have further increased the efficacy of physical
therapy. Last, the scoring of the activities differed between
the online (NRS; 94% at baseline) and paper-based (VAS;
6% at baseline) questionnaires. The VAS scores were con-
verted to NRS scores before data analysis. Although the
VAS and NRS show high correlations in pain measure-
ments for osteoarthritic knee pain, the correlation for the
PSFS is unknown.1

Implications

While our results show a statistically significant difference
in favor of partial meniscectomy, the difference between the
partial meniscectomy and physical therapy groups was
small.10 In large samples, even very small differences
between 2 groups can be statistically significant. However,
statistical methods for significant differences do not
account for clinical relevance.10 When translating research
results to clinical practice, we must consider clinical rele-
vance instead of relying on statistical differences alone.
However, research on clinically relevant differences
between groups is lacking,10 let alone for group differences
on the PSFS in patients with meniscal tears. The upper
limit of the 95% CI of both the crude and adjusted
between-group differences did not exceed the calculated
MIC of 2.5 points. Also, regardless of the exact MIC value,
it seems highly unlikely that the between-group difference
of less than 1 point can be considered clinically relevant.10

Although the calculated MIC of 2.5 points is in line with the
2.2 points on the PSFS reported in patients with cervical

radiculopathy,32 more research is necessary on the clinical
relevance of the PSFS for quantifying treatment effects
within patients and for comparing treatment effects
between intervention groups.

Based on an MIC of 2.5 points on an 11-point scale, the
PSFS might not be the recommended tool to detect small
treatment effects at the group level. Nevertheless, the
PSFS could potentially be valuable for physicians and phys-
ical therapists to evaluate treatment effects from the
patient’s point of view.32

Interestingly, our study results suggest that patients
apparently only perceive relevant improvement when they
experience substantially less difficulty during selected
activities that matter most to them. In addition, we found
a large variety in the specific activities that patients
selected, as shown in Appendix 3. This indicates that a
physical therapy program tailored to the individual
patient’s needs and wishes may be even more beneficial
than the one-size-fits-all strategy with general exercises
used in our study.

A focus on patient-specific activities and realistic expec-
tations when discussing treatment options with the
patient may support the shared decision-making process
and enhance treatment engagement in patients. Addi-
tional goal setting for each activity will further enhance
treatment involvement, satisfaction, and perceived
recovery.23,24

CONCLUSION

This study found a statistically significant difference but no
clinically relevant difference between physical therapy and
partial meniscectomy in middle-aged and older patients
with a meniscal tear, with outcomes focused on activities
that the individual patients valued most. We therefore con-
clude that physical therapy should be suggested as a first-
line treatment for middle-aged and older patients with a
meniscal tear to improve specific daily life and leisure activ-
ities. Targeting physical therapy exercises to the specific
activities that a patient values the most may even further
enhance the physical therapy treatment effect.
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APPENDIX 1

Exercise Program Consisting of 16 Supervised Sessions for 8 Weeks

The exercise protocol is detailed in Table A1. For all exercises, it was important to keep the patient’s individual needs and
limitations focused by using the International Classification of Functioning, Disability and Health. The uninjured side is also
less trained as usual, and therefore, both sides should be trained.

In addition to training of the lower extremity, “core stability” training is of importance for good posture positioning and
moving. An active rehabilitation program is designed around cardiovascular health (circulation), coordination and balance,
and closed-chain strength exercises. Closed-chain exercises activate both agonists and antagonists around the knee joint,
resulting in direct rotatory movement and preventing shearing forces seen when performing open-chain exercises.

Home Exercise Program

Additionally, a home exercise program was provided to all participants. It consisted of 1-leg standing for 60 seconds and a step-
down exercise comprising 3, 9, and 10 repetitions, twice a week.

TABLE A1
Physical Therapy Exercise Program

Time
Point, wk Exercises Repetitions or Duration

0-8 Stationary cycling for warming up and cooling down or cardiovascular training, gradually
increasing in intensity

�15 min

0-8 Pulley or DynaBand strapped around ankle on uninjured side; standing on injured side and
keeping balance; and stepping with uninjured side forward, backward, and sideways

3 � 12 repetitions each direction

0-4 Calf raises on leg press machine 3 � 12 repetitions
0-8 Hamstrings: standing hip extension in “multi-hip” training device 3 � 12 repetitions
0-4 Keeping balance on balance board using both feet 30-60 s
0-8 Climbing stairs, walking, acceleration, running, and jumping according to patient’s activity

level
10 min

5-8 Calf raises while standing on 1 leg 3 � 12 repetitions
1-8 Leg press, placing feet high enough for shinbones to become level in horizontal plane with knee,

starting at 110� of flexion unilaterally
3 � 12 repetitions

5-8 Squats (according to needs of patient) in which knee flexion >90� is not allowed 3 � 12 repetitions
5-8 Balance board on 1 foot and challenge with throwing ball 3 min
5-8 Elliptical machine for warming up and cooling down or cardiovascular training �10 min
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APPENDIX 2

Minimal Important Change (MIC) of the Patient-Specific Functional Scale (PSFS)

Methods

The MIC is defined as the smallest change in the PSFS score that patients perceive as a beneficial change. We determined the
MIC value using an anchor-based method, as it uses an external criterion to determine what patients consider important. The
external anchor question that we used was as follows: “How did your function in daily activities change since the surgery/
treatment of your knee?” Patients answered the question on a 7-point Likert scale: very much improved, much improved,
slightly improved, neutral, slightly deteriorated, much deteriorated, and very much deteriorated.

Before calculating the MIC, we first analyzed the correlation between the changes in the PSFS score and the external
anchor question. Next, if this correlation was above 0.5, the study population was divided into changed and unchanged groups
based on the external anchor question. The changed group comprised patients who reported to be very much, much, and
slightly improved. The unchanged group comprised patients who self-reported as unchanged. We excluded patients who
reported very much, much, or slight deterioration in daily functioning because we were comparing patients with important
improvement versus patients without important improvement.

We used the receiver operating characteristic (ROC) curve method because it searches for the optimal cutoff points,
irrespective of how much misclassification occurs. A graphic display of the ROC curve was plotted. We then determined the
sensitivity and specificity for all potential cutoff points and determined the MIC value by the most optimal cutoff point, that is,
with the smallest value of the sum of the proportions of misclassifications {[1 – sensitivity] þ [1 – specificity]}. In other words,
the MIC was quantified by the PSFS score that best discriminated between patients with and without clinically relevant
improvement.

Results

The correlation between the changed PSFS score and the anchor question was 0.5. We then divided the population between
changed (n¼ 216) and unchanged (n¼ 48) groups. The ROC curve had an area under the curve of 0.744; the graph is displayed
in Figure A1 below.

We determined the optimal cutoff at a sensitivity of 72.7% and a specificity of 66.7%, resulting in an MIC of 2.5 points on the
PSFS (range, 0-10 points).
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APPENDIX 3

Incidence of All Activitiesa

Activity Total Partial Meniscectomy Physical Therapy

Sports 114 (12.4) 60 (12.9) 54 (11.9)
Walking 95 (10.3) 49 (10.6) 46 (10.1)
Running 90 (9.8) 50 (10.8) 40 (8.8)
Standing for a long time 77 (8.4) 37 (8.0) 40 (8.8)
Rising up from a chair 68 (7.4) 37 (8.0) 31 (6.8)
Turning over in bed 55 (6.0) 23 (5.0) 32 (7.0)
Getting in/out of a car 53 (5.8) 23 (5.0) 30 (6.6)
Lying in bed 51 (5.5) 32 (6.9) 19 (4.2)
Cycling 45 (4.9) 26 (5.6) 19 (4.2)
Heavy labor in and outside one’s home 45 (4.9) 21 (4.5) 24 (5.3)
Sitting for long periods 28 (3.0) 15 (3.2) 13 (2.9)
Carrying out one’s job 28 (3.0) 18 (3.9) 10 (2.2)
Picking up an object from the floor 27 (2.9) 11 (2.4) 16 (3.5)
Rising up from bed 26 (2.8) 10 (2.2) 16 (3.5)
Driving a car or bus 25 (2.7) 12 (2.6) 13 (2.9)
Carrying out hobbies 18 (2.0) 9 (1.9) 9 (2.0)
Caring out household labor 14 (1.5) 5 (1.1) 9 (2.0)
Other activities 13 (1.4) 7 (1.5) 6 (1.3)
Traveling 11 (1.2) 3 (0.6) 8 (1.8)
Standing 10 (1.1) 2 (0.4) 8 (1.8)
Light labor in and outside one’s home 8 (0.9) 4 (0.9) 4 (0.9)
Lifting 6 (0.7) 1 (0.2) 5 (1.1)
Sexual activities 3 (0.3) 3 (0.6) 0 (0.0)
Sitting on a chair 2 (0.2) 1 (0.2) 1 (0.2)
Walking around the house 2 (0.2) 1 (0.2) 1 (0.2)
Carrying an object 2 (0.2) 2 (0.4) 0 (0.0)
Going out 2 (0.2) 1 (0.2) 1 (0.2)
Visiting friends and family 1 (0.1) 1 (0.2) 0 (0.0)

aData are shown as n (%).
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