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Background: Several systematic reviews have reported on the conservative treatment of full-thickness rotator cuff tears; however, clinical re-
sults of this treatment still remain determined.

Methods: PubMed, Cochrane Library, PEDro, and CINAHL databases were systematically searched for randomized clinical trials and obser-
vational studies. Two independent researchers reviewed a total of 2,981 articles, 28 of which met the criteria for inclusion in the study. Clini-
cal outcome measures included Constant score, visual analog scale score for pain, range of motion, and short-form 36 questionnaires. The
meta-analysis used a linear mixed model weighted with the variance of the estimate.

Results: The meta-analysis showed a significant improvement after surgery. Pain score is 26.2 mm (1 month) to 26.4 mm (3 months), and
24.8 mm (12 months) (P<0.05); active abduction: 153.2° (2 months), 159.0° (6 months), 168.1° (12 months) (P<0.05); Constant score: 67.8
points (2 months) to 77.2 points (12 months) (P<0.05); short-form 36 questionnaires “vitality” section: 57.0 points (6 months) to 70.0 points
(12 months) (P<0.05).

Conclusions: Our data confirmed the effectiveness of conservative treatment in patients with full-thickness rotator cuff tears 12 months
post-intervention. The results suggest that conservative treatment for patients with full-thickness rotator cuff tears should be the first line of
treatment before considering surgery.
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INTRODUCTION

Rotator cuff tear is a common condition in middle-aged and elder-
ly patients. Yamamoto et al. [1] investigated the prevalence of rota-
tor cuff tear in 683 patients and reported that 20%-50% of individ-
uals aged >60 years had such an injury. Moreover, Yamaguchi et
al. [2] investigated 588 patients and found that 376 (63.9%) had ro-
tator cuff tear. Symptoms of rotator cuff tear include pain, weak-
ness, and limitation of motion. In these patients, conservative
treatment is primarily chosen and includes nonsteroidal anti-in-
flammatory drug administration, steroid injection, hyaluronic acid
injection, physical therapy, and exercise therapy. Previous studies
reported acceptable results in patients with rotator cuff tear treated
with combinations of rehabilitation and local corticosteroid injec-
tions [3].

Systematic reviews on the conservative treatment of full-thick-
ness rotator cuff tear (FT-RCT) have been reported [4]; however,
previous reports have not provided sufficient knowledge on con-
servative treatment due to a paucity of high-quality studies. These
results prompted us to conduct a systematic review of the conser-
vative treatment of FT-RCT, including observational studies.
Therefore, the purpose of the present study was to perform me-
ta-analysis of clinical outcomes of patients with FT-RCT who re-

ceived conservative treatment.

METHODS

We systematically searched the PubMed, Cochrane Library, PE-
Dro, and CINAHL databases for studies conducted between Janu-
ary 1992 and July 2017, with the search terms rotator cuff, rotator
cuff tear, subacromial impingement syndrome, rehabilitation,
physiotherapy, physical therapy, exercise, conservative, and nonop-
erative. The references of the selected studies were also reviewed,
when applicable, to identify additional studies. The inclusion crite-
ria were as follows: randomized clinical trial; observational study;
study investigating full thickness, massive, or inoperable rotator
cuff tear; study explicitly mentioning that the treatment group re-
ceived conservative treatment for this condition; and study report-
ing one or more of the outcome measures.

A meta-analysis was performed to estimate the clinical out-
comes of conservative treatment in patients with FT-RCT. Case re-
ports were excluded from the analysis. For each included article,
synthesis began by pooling all reported outcomes gathered at all
reported time points. The mean and standard deviation of the con-
tinuous results (i.e., Constant score and pain) were extracted from
each study according to the follow-up period. When means or

standard deviations were not reported in an article, they were cal-
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culated using the available information, if possible. Outcomes re-
ported by two or more studies were pooled in a meta-analysis.
Constant score, pain (visual analog scale [VAS]), range of motion
(ROM) (active flexion/active abduction), and short-form 36 ques-
tionnaires (SF-36) results were the selected outcomes measured
because they were reported as the mean and standard deviation of
effect indicators in the included studies. The reasons for the out-
comes that could not be analyzed were as follows: only one article
was used as an effect indicator; articles used as effect indicators
with unknown average or standard deviations, and a differing
measurement method from other articles.

Analysis was performed using JMP ver. 13 (SAS Institute Inc.,
Cary, NC, USA). The meta-analysis used a linear mixed model [5]
weighted with the variance of the estimate. A P-value less than 0.05

was considered statistically significant.

RESULTS

Study Selection

The initial database search yielded 2,981 abstracts. After removal
of duplicates, 2,881 articles remained for review, of which 28 met
the criteria for inclusion in the study. Of all included studies, six
were randomized clinical trials, four were cohort studies, 15 were

case series, and three were case reports (Fig. 1).

Characteristics of Studies

A total of 1,824 patients was included in the 28 investigations re-
viewed. The average age of patients who participated in these in-
vestigations was 62.9 years (44-83 years). The intervention period
of the conservative treatment in these investigations ranged from 3
weeks to 2 years. The mean final outcome measurements were
performed at a minimum of 2 months to a maximum of 7.6 years
(Table 1) [3,6-32].

The outcome measures used in studies were ROM (15 trials)
[6,8,11-14,16,18-20,24-26,31,32], Constant score (13 trials) [3,9-
11,14,16,18-22,24,30], pain (10 trials) [3,6,8-10,12,16,18,19,22],
strength (10 trials) [7,8,13,14,16,19-21,25,32], American Shoulder
and Elbow Surgeons score (seven trials) [7,15,19,20,29-31], SE-36
score (four trials) [19,20,23,27], Western Ontario Rotator Cuff In-
dex (three trials) [7,8,15], Simple Shoulder Test score (three trials)
[9,14,27], University of California at Los Angeles Shoulder Score
(two trials) [26,31], Japanese Orthopedic Association Score (two
trials) [17,28], satisfaction (two trials) [19,26], shoulder rating
questionnaire (one trial) [25], disability (one trial) [9], impairment
(one trial) [22], Modified Wolfgang’s Criteria (one trial) [32], Dis-
abilities of the Arm, Shoulder, and Hand score (one trial) [7],
Quick Disabilities of the Arm, Shoulder, and Hand score (one trial)
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Fig. 1. Flowchart of the articles included in the systematic review.

[6], Oxford Shoulder Disability Questionnaire score (one trial)
[23], SF-12 score (one trial) [15], Single Assessment Numeric Eval-
uation score (one trial) [15], shoulder activity scale score (one trial)
[15], night pain (one trial) [18], EuroQol questionnaire score (one
trial) [16], Rotator Cuff Quality of Life Index (one trial) [13], Glob-
al Rating of Change (one trial) [6], Dutch Simple Shoulder Test

score (one trial) [9], and shoulder functional status (one trial) [3].

Meta-Analysis

The analysis showed change in constant score, pain (VAS), ROM
(active flexion/active abduction), and SF-36 1 year after the inter-
vention from baseline. For the constant score, six studies
[9,16,19,20,22,24] involving 174 shoulders were analyzed. The
Constant score was 54.3 points (baseline), 67.8 points (2 months),
73.1 points (3 months), 78.0 points (6 months), and 77.2 points (12
months), and trajectories over time showed a significant difference
(P<0.05). Constant score at 2—-12 months after intervention was
significantly higher than that at baseline (P <0.05) (Fig. 2A).

For the pain variable (VAS), six studies [3,8,9,16,19,22] involving
209 shoulders were included. The change in pain (VAS) was from
59.8 mm (baseline) to 26.2 mm (1 month), 35.1 mm (2 months),
26.4 mm (3 months), 30.4 mm (6 months), and 24.8 mm (12
months), and trajectories over time showed a significant difference
(P<0.05). Pain (VAS) at 1-12 months after intervention was sig-
nificantly lower than that at baseline (P <0.05) (Fig. 2B).

For the ROM, five studies [8,16,19,20,24] involving 144 shoul-

ders were included. The ROM (active flexion/active abduction)
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changed from 135.7°/122.5° (baseline) to 159.5°/153.2° (2 months),
161.7°/156.4° (3 months), 160.0°/159.0° (6 months), and
171.9°/168.1° (12 months) (Fig. 2C). The transition of active flex-
ion trajectories over time showed no significant difference, but ac-
tive abduction showed a significant difference (P <0.05). Active
abduction at 2, 6, and 12 months after intervention was signifi-
cantly higher than that at baseline (P < 0.05).

For the SF-36, two studies [19,20] involving 71 shoulders were
included. In SF-36, the mean value of "vitality" showed a significant
improvement at 6 and 12 months after intervention (all P <0.05).
There was no significant difference in the other seven subscales
because of missing data; however, the mean values of these scales

tended to improve at 6 months after intervention (Fig. 3).

DISCUSSION

Several systematic reviews have reported conservative treatment
approaches for FT-RCT. Seida et al. [33] reported a systematic re-
view of conservative and surgical treatments. The review indicated
limited data needed to reach clear conclusions for most of the in-
terventions investigated. Recently, Piper et al. [34] used meta-anal-
ysis to compare conservative and surgical treatments of FT-RCTs.
They reported a statistically significant improvement in clinical
outcomes of surgical treatment compared to conservative treat-
ment for patients with rotator cuff tear. However, clinical results
from conservative treatment are limited. Therefore, the present

meta-analysis focused on the effectiveness of conservative man-
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agement in patients with FT-RCT by including randomized trials
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and observational studies. Our data showed that, in patients with
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Fig. 3. Graph showing the short-form 36 questionnaires (SF-36) score for the conservative management group. *P<0.05.

3 months after treatment and SF-36 improved at 6 months after
treatment.

In this meta-analysis, we found that treatment response in terms
of Constant score followed a pattern of rapid improvement in the
first 2 months after intervention and then recovery plateaus. Bay-
dar et al. [20] showed that the Constant score significantly im-
proved 6 months after conservative treatment in patients with FT-
RCT. Moosmayer et al. [19] compared patient outcomes after sur-
gical or conservative treatment of FT-RCTs. Based on their results,
1 year after treatment, there was an improvement in the mean
Constant score in both groups. The results of these studies suggest
that conservative treatment produces satisfactory outcomes in the
short and medium term. In this study, the Constant score signifi-
cantly improved 2 months after treatment. Therefore, these results
suggest that conservative treatment leads to significant improve-
ment in functional outcomes in the first 2 months after therapy, af-
ter which the recovery plateaus.

Moosmayer et al. [19] showed that the pain score improved at
1-year follow-up in patients with FT-RCT who received conserva-
tive treatment. Similarly, Koubda et al. [22] reported that patients
with FT-RCT who received conservative treatment had improved
pain scores. We showed that patients with FT-RCT demonstrated
improved pain with conservative management. Altogether, the re-
sults of this review suggest the significance of improved pain with-

in 2 months.

https://doi.org/10.5397/cise.2020.00031

Several studies have reported that short-term and medium-term
conservative treatment has a positive effect on ROM in patients
with FT-RCT. Baumer et al. [8] reported that ROM in 25 patients
with FT-RCT significantly improved 2 months after conservative
treatment. Baydar et al. [20] and Moosmayer et al. [19] reported
that ROM significantly improved 6 months after conservative
treatment. In the present study, ROM significantly improved 2, 6,
and 12 months after treatment. Thus, these results are consistent
with previous studies on the importance of conservative treatment
to improve ROM in patients with FT-RCT.

The SF-36 was developed in 1997, and consisted of eight inde-
pendent items of general health, physical functioning, role physi-
cal, bodily pain, vitality, social functioning, role emotional, and
mental health. The SF-36 scale has been widely used to evaluate
patient quality of life, including both physical and mental health.
The scales and summary components ranged from 0 to 100, of
which higher values denote better functioning and fewer limita-
tions. The present study evaluated this patient-based assessment
score in patients with FT-RCT who underwent conservative treat-
ment. As a result, "vitality," which was related to mental health, sig-
nificantly improved at 6 and 12 months after treatment. Due to the
lack of data, we were unable to analyze the other factors, but we in-
dicated the effectiveness of conservative treatment in terms of the
patient-based scale.

There were several limitations in this study. First, various types
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of FT-RCT were included (e.g., isolated supraspinatus tear and two
or three tendon tears). Second, there was a lack of uniformity in
the treatment modalities among the studies evaluated. Third, this
study did not perform a subgroup analysis of patients with FT-
RCT whose conservative treatment failed. Fourth, the parameters
that indicated positive results of conservative treatment were limit-
ed. Therefore, future studies are warranted to address these issues.

This study showed that, for patients with FT-RCT who under-
went conservative management, pain, ROM, and Constant score
improved at 3 months after treatment and SF-36 improved at 6
months after treatment. Our data confirmed the effectiveness of
conservative treatment in patients with FT-RCT within 12 months
postintervention.

Our data confirmed acceptable results for conservative treat-
ment in patients with FT-RCTs. Pain, ROM (active abduction),
and Constant score improved 3 months after treatment, and the

»

“vitality” score of the SF-36 improved 6 months after treatment.
We also confirmed that these effects continued for 1 year after
treatment. Therefore, these results suggest that conservative treat-
ment for patients with FT-RCTs should be the first step before

considering surgery.

ORCID
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