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Objective: To compare the effects of arthroscopic debridement and repair in treating Ellman grade II bursal-side
partial-thickness rotator cuff tears.

Methods: This is a single-center, prospective, randomized controlled trial. From September 2017 to April 2019,
78 patients underwent arthroscopic debridement (35 patients) or repair (43 patients) due to Ellman grade II bursal-side
partial-thickness rotator cuff tears. Twenty-six men and 52 women were included in the study, with an average age of
56.31 years (range, 42 to 74 years). After the acromioplasty was formed, the debridement group only performed stump
refreshing and surrounding soft tissue cleaning, while the repair group converted the partial tears into full-thickness tears
and then sutured them by single row or suture bridge technique. The visual analogue scale (VAS), Constant-Murley shoulder
(CMS), American Shoulder and Elbow Surgeons (ASES), and University of California, Los Angeles (UCLA) scores were used
to evaluate clinical results preoperatively and at 6, 12, and 18 months postoperatively. Magnetic resonance imaging was
used to assess the integrity of the rotator cuff, muscle atrophy, and fat infiltration.

Results: A total of 85 patients met the inclusion criteria and were randomly divided into the debridement group (41 patients)
and the repair group (43 patients). During the 18-month follow-up period, a total of seven patients were lost to follow-up. The
functional scores of both groups were significantly improved: the VAS score decreased 5.06 and 4.63 in the debridement
group (5.77 preoperative to 0.71 postoperative) and the repair group (5.49 to 0.86) (P < 0.05). Moreover, the CMS, ASES,
UCLA scores increased 51.63, 58.24, 20.57 in debridement group (39.46 to 91.09, 34.14 to 92.38, 13.29 to 33.86), and
increased 48.14, 60.53, 20.93 in repair group (43.63 to 91.77, 33.10 to 93.63, 12.58 to 33.51) (P < 0.05). No significant
differences were found in functional scores between the two groups at 6, 12, and 18 months postoperatively (P > 0.05). The
magnetic resonance imaging showed no re-tears, and no difference was observed in the degree of muscle atrophy and fat infil-
tration between the two groups (P > 0.05). Except for four cases of shoulder stiffness, no other obvious surgery-related compli-
cations were found.

Conclusion: For Ellman grade II bursal-side partial-thickness rotator cuff tears, both the debridement and repair
groups achieved good results during 18-month follow-ups, with no difference between the two groups.
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Introduction

Rotator cuff tear (RCT) is a common cause of shoulder
pain, and its treatment options are based on the symp-

toms and types of tears. According to the injury site, RCTs
can be classified as bursal-side, articular-side, or
intratendinous. Ellman1 classified the RCTs into three levels
based on the percentage of tear thickness. Grade I: tear thick-
ness <25%; grade II: tear thickness 25%–50%; grade III: tear
thickness >50%. For the best treatment of RCTs, the patients’
age, symptoms, dysfunction, tear size, tear position, cause,
health status, etc. should be considered. Whether it is the
bursal-side or articular-side, the surgical treatment is mainly
evaluated according to the depth of the tear2. Most studies
have shown that partial RCTs show very low self-healing
ability during natural progression. Yang et al.3 conducted a
biomechanical study and found that when the RCT thickness
>50%, the stress on the remaining tendons would be signifi-
cantly increased, and the possibility of tendon tearing on the
cross-section would be increased. They supported arthro-
scopic debridement when the tear thickness was less than
50% and arthroscopic repair when the tear was more than
50%. Arthroscopic repairs can achieve good therapeutic
effects for patients with tear thickness greater than 50%4,5.
However, treatment options are still controversial for
patients with tear thickness less than 50%, especially those
with tear thickness of 25%–50% (Ellman grade II) who have
not responded to conservative treatment for more than
3 months6–11.

Strauss et al.12 suggested that arthroscopic debridement
could be effective for RCTs with tear thickness <50%. Park
et al.13 performed arthroscopic debridement on patients with
tear thickness less than 50%. After a follow-up of 2 years,
92% of the patients with bursal-side tears reported that there
was no pain in the shoulder joint either at rest or in motion,
and the shoulder function was recovered. Other studies rec-
ommended that all RCTs with a tear thickness >25% could
be treated with arthroscopic repair14,15. Arthroscopic repair
may also be performed in some nonessential patients with
the continuous improvement in surgical techniques and sur-
geons’ proficiency. Further studies were needed to determine
the treatment of Ellman grade II RCTs.

The main cause of RCTs is tendon degeneration, but
some scholars also believe that bursal-side partial-thickness
RCTs (BPTRCTs) are caused by subacromial impingeme16,17.
For Ellman grade II BPTRCTs, arthroscopic debridement
with acromioplasty may be good enough to achieve clinical
satisfaction. In a previous study18, the therapeutic effects of
arthroscopic debridement and repair for Ellman grade II
BPTRCTs were retrospectively compared, concluding that
arthroscopic debridement was equivalent to arthroscopic
repair at the 2-year follow-up. The effect of arthroscopic
debridement was even better than that of arthroscopic repair
6 months after the surgery. However, for the debridement
group, the previous retrospective study inevitably excluded a
subset of patients whose joint debridement surgery failed
and who then underwent repair, so that the efficacy might be

overestimated. A prospective study was necessary to
minimize bias.

Therefore, in this study, we followed up patients who
underwent arthroscopic debridement or repair for RCTs.
The purpose of this prospective, randomized controlled trial
was to: (i) evaluate the clinical and radiographic results of
arthroscopic debridement and repair in the early and middle
stages; (ii) evaluate the incidence of rotator cuff retears and
other complications in two operations; and (iii) provide the
basis of treatment choice for surgeons. It was hypothesized
that no differences existed in prognosis between arthroscopic
debridement and repair.

Methods

Participants
The study included eligible patients with Ellman grade II
BPTRCTs. The inclusion criteria were as follows: (i) Ellman
grade II BPTRCTs confirmed by preoperative magnetic reso-
nance imaging (MRI) and intraoperative arthroscopic explo-
ration; (ii) failure of conservative treatment for more than
3 months; (iii) patients that agreed to receive arthroscopic
debridement or repair; and (iv) complete follow-up data. The
exclusion criteria were as follows: (i) previous surgery of the
shoulder; (ii) articular-side or intratendinous RCTs;
(iii) combined articular-side partial-thickness rotator cuff
tears (APTRCTs) and BPTRCTs, or full-thickness RCTs;
(iv) accompanying shoulder lesions that needed to be
addressed, such as biceps tendon disorders and labral tears;
(v) presence of other diseases that affected shoulder function;
and (vi) contraindication to arthroscopic surgery or anesthe-
sia. Before the study, written informed consent was obtained
from all participants.

Study Design and Setting
A single-center, prospective, double-blinded, randomized
controlled trial was conducted to compare arthroscopic
debridement (debridement group) and arthroscopic repair
(repair group) for Ellman grade II BPTRCTs. Patients were
recruited from September 2017 to April 2019. The study was
approved by the Medical Ethics Committee of Affiliated
Hospital of Qingdao University (QYFYWZLL26071) and
was registered at clinicaltrials.gov (NCT04710966). It was
also conducted and reported following the Consolidated
Standards of Reporting Trials statement.

Sample Size
The sample size calculation was based on data from previous
studies10,19, where the difference in the Constant-Murley
Shoulder (CMS) score between patients with arthroscopic
repair and arthroscopic debridement was 8.81 points (93.90
vs 85.09) with standard deviations of 5.4 and 21. Accepting
an α risk of 0.05 and a β risk of 0.2 in a bilateral contrast,
the minimum sample size required for each group was 35.
To compensate for an estimated 15% loss to follow-up, at
least 82 patients were to be included.
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Randomization and Blinding
Before initiating the trial, an investigator who was not
involved in the study generated a computer-generated ran-
domization list (block length 10, ratio 1:1). The investigator
arranged the random numbers of each block in sequence
and ascending order, and then marked the first five random
numbers as the debridement group and the last five as the
repair group. Thus, for every block of 10 participants, five
would be allocated to each arm of the trial. Allocation con-
cealment was achieved using opaque, sealed, sequentially
numbered envelopes containing details of group assignment.
The baseline data was recorded by the recruiter who was not
involved in surgical operation and postoperative evaluation,
and then the eligible participants received an envelope in
order. Arthroscopic debridement or arthroscopic repair was
performed by the same-group senior orthopedic surgeons
according to the assignment information in the envelope.
Only the outcome assessors and data analysts remained
blinded throughout the study period.

Surgical Procedures

Anesthesia and Position
Surgeries were performed by the same team of sports medi-
cine surgeons under general anesthesia. The patients were
placed in a lateral decubitus position, and a shoulder retrac-
tor (Spider 2 traction system; Smith & Nephew, Andover,
MA, USA) was used to maintain arm flexion at 20� and
abduction at 30�. Surgeries were performed by the same
team of sports medicine surgeons under general anesthesia.
The patients were placed in a lateral decubitus position, and
a shoulder retractor was used to maintain arm flexion at 20�

and abduction at 30�.

Approach and Exposure
The posterior portal (2 cm below and 1–2 cm medial to the
posterolateral corner of acromion) was established routinely,
and the anterolateral and anterior portals were established
successively via the outside-in technique.

Arthroscopic Exploration
After inserting the arthroscope, a simple cleaning was per-
formed after exploring the glenohumeral joint space. Next,
the subacromial space was checked, and acromioplasty was
performed according to the wear degree of the cor-
acoacromial ligament on the side of the acromion (Fig. 1A).
The surface of the rotator cuff was exposed after removing
the subacromial hyperplastic tissue and subacromial bursa
(Fig. 1B). A calibrated probe was used to measure the length
and thickness of the tear after the degenerated tendons and
soft tissues on the tear surface were completely removed, so
as to confirm that the rotator cuff tear was classified as
Ellman II (Fig. 1C). Patients with a tear thickness of less than
25% or greater than 50% were excluded from this study.

Arthroscopic Debridement and Arthroscopic Repair
The patients were treated with arthroscopic debridement or
repair based on the preoperative allocation. A schematic dia-
gram of the operating procedure was shown in Fig. 2. For
the debridement group, only stump refreshing and the sur-
rounding soft tissue cleaning were performed (Figs 1D and
2B). For the repair group, partial tears were converted into
full-thickness tears and then sutured (Fig. 1E,F). The tendon
was fixed with a single-row suture (Fig. 2C) or the suture
bridge technique (Fig. 2D). Before suturing, the tendon
stump and the scar adhesion tissue were cleaned until fresh
tissues appeared. The soft tissue and periosteum on the sur-
face of the greater tuberosity and ground rough surface at
the edges of the cartilage were removed to prepare the bone
bed to promote healing of the reattached cuff.

Postoperative Rehabilitation
The affected arm was fixed for 3 weeks with a 15� abductor
sling and a neural-rotator brace for patients undergoing
arthroscopic debridement. Pendulum activity and passive
range-of-motion (ROM) activity were initiated on day 1, and
self-help passive and active ROM exercises were encouraged
after 3 weeks. The elastic band was used for active strength
training 4–10 weeks after the surgery. Almost fully active
ROM was allowed from 2.5 months postoperatively.

The affected arm was fixed with an abduction brace
for 6 weeks in patients undergoing arthroscopic repair. Pen-
dulum and passive ROM activities were carried out on the
first day after the surgery, passive self-help exercises were
started after 6–12 weeks, and active ROM exercises
were started 12 weeks postoperatively. The elastic band was
used for active strength training 3–6 months after the sur-
gery. Nearly fully active ROM was allowed from 6 months
after the surgery.

Outcome Assessment
Background variables recorded at the time of enrollment
included age, sex, Body Mass Index (BMI), arm dominance,
duration of symptoms, smoking, alcohol consumption,
hypertension, diabetes, and ROM of the affected shoulder.
The visual analogue scale (VAS), Constant-Murley Shoulder
(CMS), American Shoulder and Elbow Surgeon (ASES), and
University of California, Los Angeles (UCLA) scores were
used to assess clinical outcomes before and at 6, 12, and
18 months after the surgery. Two independent physiothera-
pists who were not involved in patients’ recruitment, surgery,
or rehabilitation assessed the physical examination. Routine
preoperative diagnostic examinations included shoulder X-
rays and MRI. The physician responsible for inclusion exam-
ined the rotator cuff on the image of BPTRCTs according to
the inclusion criteria. Routine 3.0-T MRI (Siemens Medical
Solutions, Erlangen, Germany) was performed to assess rota-
tor cuff integrity, muscle atrophy, and fatty degeneration at
18 months after the surgery. The evaluation was conducted
by three sports medicine surgeons, and the consensus was
determined by the majority.
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VAS Score
The VAS score is the most commonly used pain quantifica-
tion questionnaire. For pain intensity, the scale is usually
based on no pain (0 points) and the worst pain (10 points).
One to three points were considered as mild pain, 4–6 points
as moderate pain, 7–10 points as severe pain. We evaluated
the preoperative and postoperative VAS scores separately.

CMS Score
The CMS score is the most widely used shoulder function
scoring system in Europe, which mainly includes pain

(15 points), activities of daily life (20 points), ROM
(40 points), and muscle strength (25 points). A total score of
less than 70 generally requires medical treatment.

ASES Score
The ASES score is a standardized evaluation system of shoul-
der function. It emphasizes the patient’s self-subjective
assessment, including pain (50%) and life function (50%).
The total score is 100, and the higher the score, the better
the shoulder function.

Fig. 1 Intraoperative images. (A) Acromioplasty. (B) Clean inflammatory synovial tissues. (C) Probe the rotator cuff and evaluate the tear. (D) Stump

refreshing. (E) Implantation of anchor. (F) Suture the tendon.

Fig. 2 Schematic diagram of operating procedure. (A) BPTRCT (red arrow) with subacromial impingement (red circle). (B) Arthroscopic debridement:

acromioplasty, stump refreshing, and surrounding soft tissue cleaning. (C) Single-row suture: a row of anchors was located on the outside of the

footprint area. (D) Suture bridge technique: an internal row of anchors was embedded at the edge of the cartilage and a lateral row of anchors was

placed outside the healing area of the greater tuberosity. For the lateral row, after knotting, the internal anchor sutures were fixed with a lateral row

anchor using the suture bridge technique.
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UCLA Score
The UCLA score is mainly evaluated postoperative shoulder
pain (10 points), function (10 points), and ROM (10 points),
plus patient satisfaction (five points). Scores of 34–35 are
considered excellent, 28–33 are good, 21–27 are average, and
20 or less are poor. Excellent and good (≥28 points) are con-
sidered satisfactory; average and poor (≤27 points) are
considered unsatisfactory.

Rotator Cuff Integrity
The integrity of the rotator cuff was assessed by MRI
according to Sugaya grading criteria20, as follows: grades I
and II, sufficient thickness with low or partial high intensity;
grade III, insufficient thickness without discontinuity; and
grades IV and V, presence of a minor or major discontinuity.
Re-tear was defined as grades IV and V.

Muscle Atrophy
A postoperative MRI was performed after 18 months to
assess muscle atrophy. Muscular atrophy was assessed on
oblique sagittal images using an occupation ratio measured
by dividing the cross-sectional area of supraspinatus muscle
by that of the supraspinatus fossa on the oblique sagittal
view, as described by Thomazeau et al.21 When the ratio was
between 1.00 and 0.60, the muscle was considered normal or
with slight atrophy (grade I); values between 0.60 and 0.40
indicated moderate atrophy (grade II); and values less than
0.40 indicated severe atrophy (grade III).

Fatty Degeneration
Fatty degeneration in supraspinatus muscle was assessed by
MRI using a grading system described by Goutallier et al.22,
with stages 0–4 as follows: grade 0, no fat; grade 1, thin fatty
streaks; grade 2, heavy fat infiltration, with muscle still pre-
dominating; grade 3, even distribution of fat and muscle; and
grade 4, more fat than muscle.

Statistical Analysis
Statistical analysis was carried out using SPSS 25.0 software
(IBM, Armonk, NY, USA). Quantitative data were expressed
as the mean � standard deviation, and categorical data were
expressed as count and percentage. The normal distribution
test (Kolmogorov–Smirnov and Shapiro–Wilk tests) was
applied to determine whether all measurements conformed
to a normal distribution. A chi-square test was employed for
categorical variables. Two-independent-sample t-test or
Mann–Whitney U tests were used to compare the quantita-
tive data and functional scores between groups. The preoper-
ative and postoperative functional scores were compared
using paired-two-sample t-test or Mann–Whitney U test. To
identify the potential influencing factors on postoperative
functional scores, both univariate and multivariate linear
regression analysis were performed. First, the operation, age,
gender, BMI, dominant side, symptom duration, smoking,
alcohol consumption, and health status were evaluated by
univariate analysis. Then all the variables above were

incorporated into the multivariate analysis. The R � C chi-
square test was used to statistically analyze the distribution
of rotator cuff integrity, muscle atrophy, and fat infiltration
on MRI. P < 0.05 was considered statistically significant.

Results

Demographic Characteristics of Patients
A total of 85 patients with an average age of 55.9 years
(42–74 years), including 29 men and 56 women, met the
inclusion criteria and were randomly divided into the
debridement group (41 patients) and the repair group
(43 patients). All surgical procedures were successful, and the
patients were followed up for 18 months postoperatively. Seven
patients were lost to follow-up, two of whom were lost to
follow-up at 6 months after the surgery, and five were lost to
follow-up at 12 months after the surgery. Seventy-eight patients
were finally included in the analysis (35 in the debridement
group and 43 in the repair group). The flow chart of the
inclusion process is shown in Fig. 3. No significant differences
were found in the preoperative demographic characteristics
between the two groups shown in Table 1 (P > 0.050).

General Results
The mean operation time was 79.91 � 14.56 min in the
debridement group and 113.58 � 28.48 min in the repair
group. One of the difficulties in the operation was to accu-
rately measure the tear thickness, so in this study, we only
estimated the percentage of the tear thickness for Ellman
grade II. For the repair group, the repair methods were
mainly single-row suture (14 cases) and suture bridge tech-
nique (29 cases).

Functional Outcomes

VAS Score
The VAS score was remarkably decreased, from preoperative
5.77 � 1.49 to postoperative 0.71 � 0.74 points in the
debridement group and from 5.49 � 1.26 to 0.86 � 0.82 in
the repair group at the final follow-up, indicating that the
pain was significantly reduced postoperatively (P = 0.000;
Table 2). But no statistically significant difference was
observed in VAS scores between the two groups at 6, 12, and
18 months after the surgery (P = 0.228, P = 0.080,
P = 0.463; Table 3).

CMS Score
Clinical assessment showed that the preoperative and post-
operative CMS scores were 39.46 � 9.64 and 91.09 � 7.02 in
the debridement group, 43.63 � 9.86 and 91.77 � 6.28 in the
repair group respectively, and significant difference existed
between them (P = 0.000; Table 2). No statistically signifi-
cant difference was observed in CMS scores between the two
groups at 6, 12, and 18 months after the surgery (P = 0.394,
P = 0.878, P = 0.664; Table 3).
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Fig. 3 Flow chart of patient

enrollment.

TABLE 1 Patient characteristics at enrollment

Variables Debridement (n = 35) Repair (n = 43) P-value

Age, mean (SD) 55.77 (6.69) 56.75 (8.79) 0.143
Gender, male, n (%) 11 (31.4) 15 (34.9) 0.812
BMI, mean (SD) 24.08 (2.84) 25.03 (2.99) 0.165
Dominant side, n (%) 15 (42.9) 21 (60.0) 0.652
Symptom duration, mean (SD) 6.57 (4.79) 5.37 (4.02) 0.085
Smoker, n (%) 2 (5.7) 5 (14.3) 0.450
Drinker, n (%) 1 (2.9) 2 (4.7) 1.000
Hypertension, n (%) 6 (17.1) 9 (20.9) 0.777
Diabetes mellitus, n (%) 3 (8.6) 8 (18.6) 0.328
Baseline assessment, mean (SD)
VAS score 5.77 (1.49) 5.49 (1.26) 0.348
CMS score 39.46 (9.64) 43.63 (9.86) 0.068
ASES score 34.14 (5.91) 33.10 (6.56) 0.924
UCLA score 13.29 (2.34) 12.58 (1.69) 0.131

ASES, American Shoulder and Elbow Surgeons; BMI, Body Mass Index; CMS, Constant-Murley Shoulder; SD, standard deviation; UCLA, University of California-Los
Angeles; VAS, Visual Analogue Scale.; No significant differences were found between groups.
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ASES Score
Before the surgical intervention, the mean ASES score of the
patients was 34.14 � 5.91 (debridement group) and
33.10 � 6.56 points (repair group). At the last follow-up
after the operation, the mean ASES score was significantly
improved, to 92.38 � 4.96 (debridement group) and
93.63 � 3.79 (repair group) (P = 0.000; Table 2). No statisti-
cally significant difference was observed in ASES scores
between the two groups at 6, 12, and 18 months after the
surgery (P = 0.333, P = 0.066, P = 0.301; Table 3).

UCLA Score
In the debridement group and the repair group, the preoper-
ative scores were 13.29 � 2.34 and 12.58 � 1.69, and the
postoperative scores were 33.86 � 1.57 and 33.51 � 2.27
respectively, indicating that the UCLA score was significantly
improved postoperatively (P = 0.050; Table 2). There was no
significant difference in UCLA score between the two groups
at 6, 12, and 18 months after the surgery (P = 0.123,
P = 0.385, P = 0.580; Table 3).

Subgroup Analysis
To enable a deeper understanding of the data set, we calcu-
lated the differences in postoperative VAS，CMS，ASES，
and UCLA scores between the two groups for age, gender,
and BMI (Tables S1–S4). The VAS score of the patients over
60 years old was better than that of the repair group at

12 months after arthroscopic debridement (Mean = 1.71 vs
1.22; P = 0.021; Table S1), but the ASES score was worse
than that of the repair group (Mean = 85.48 vs 89.30;
P = 0.003; Table S3). The CMS score of female patients at
6 months after operation in the debridement group was bet-
ter than that in the repair group (Mean = 48.27 vs 41.14;
P = 0.024; Table S2). The VAS score of the patients with
BMI > 26 in the debridement group was better than that in
the repair group at 6 months after operation (Mean = 2.00
vs 2.61; P = 0.041; Table S1).

Independent Influence Factors
Further, we searched for influencing factors on postoperative
functional scores. Therefore, univariate analysis and multi-
variate analysis were successively used to evaluate different
factors (operation, gender, BMI, dominant side, symptom
duration, smoking, alcohol consumption, and health status)
on postoperative functional scores at 6, 12, and 18 months.
The univariate analysis showed that age was associated with
decreased CMS scores at 6 months postoperatively
(β = �0.24, P = 0.035), symptom duration was associated
with increased VAS scores at 12 months postoperatively
(β = 0.269, P = 0.017), diabetes was associated with
decreased VAS scores at 18 months postoperatively
(β = �0.201, P = 0.078), and was associated with decreased
CMS (β = �0.273, P = 0.016), ASES (β = �0.236,
P = 0.037), and UCLA (β = �0.244, P = 0.032) scores at

TABLE 2 Comparison of preoperative and postoperative functional scores

Functional score

Debridement Repair

Pre-operative 18 months P-value Pre-operative 18 months P-value

VAS score 5.77 � 1.49 0.71 � 0.74 0.000* 5.49 � 1.26 0.86 � 0.82 0.000*

CMS score 39.46 � 9.64 91.09 � 7.02 0.000* 43.63 � 9.86 91.77 � 6.28 0.000*

ASES score 34.14 � 5.91 92.38 � 4.96 0.000* 33.10 � 6.56 93.63 � 3.79 0.000*

UCLA score 13.29 � 2.34 33.86 � 1.57 0.000* 12.58 � 1.69 33.51 � 2.27 0.000*

ASES, American Shoulder and Elbow Surgeons; CMS, Constant-Murley Shoulder; UCLA, University of California-Los Angeles; VAS, Visual Analogue Scale.; *Signifi-
cant difference (P < 0.05).

TABLE 3 Comparison of functional scores between the two groups postoperatively

Functional score

6 months 12 months 18 months

Debridement Repair P-value Debridement Repair P-value Debridement Repair P-value

VAS score 2.43 � 0.93 2.65 � 0.83 0.228 1.57 � 0.49 1.37 � 0.48 0.080 0.71 � 0.74 0.86 � 0.82 0.463

CMS score 69.86 � 11.16 67.47 � 12.81 0.394 82.14 � 6.48 81.88 � 7.88 0.878 91.09 � 7.02 91.77 � 6.28 0.664

ASES score 75.05 � 5.20 73.78 � 6.01 0.333 86.81 � 3.97 88.45 � 3.7 0.066 92.38 � 4.96 93.63 � 3.79 0.301

UCLA score 27.69 � 3.14 26.56 � 3.77 0.123 31.86 � 2.37 32.12 � 3.29 0.385 33.86 � 1.57 33.51 � 2.27 0.580

ASES, American Shoulder and Elbow Surgeons; CMS, Constant-Murley Shoulder; UCLA, University of California-Los Angeles; VAS, Visual Analogue Scale.;
No significant differences were found between groups.
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12 months postoperatively. Further multivariate analysis
results showed that symptom duration was related to the
increased VAS score at 12 months after operation
(β = 0.249, P = 0.038), and diabetes was related to the
decreased CMS (β = �0.295, P = 0.022), ASES
(β = �0.243, P = 0.049) and UCLA (β = �0.267,
P = 0.032) scores at 12 months postoperatively. However, in
the multivariate analysis, the influence of operation on post-
operative functional scores did not change.

MRI Outcomes
The assessment results of rotator cuff integrity (according to
the Sugaya grading system) after 18 months, shown by MRI,
were as follows: in the debridement group, 28 patients were
grades I and II and three were grade III; in the repair group,
34 rotator cuffs were grade I or II and eight were grade III;
and no re-tear of grades IV and V was found in both groups.
The R � C chi-square test showed no significant difference
in cuff integrity between the debridement and repair groups
(P > 0.050, Table 4). MRI findings of muscle atrophy and
steatosis are also shown in Table 4. No difference was found
in the distribution of muscle atrophy or steatosis in the two
groups (P > 0.050). The MRI scan of three typical patients
was shown in Figs 4–6.

Complications
No obvious surgery-related complications were found in the
two groups. One and three patients developed shoulder stiff-
ness in the debridement and repair groups 6 months after
the operation, respectively. The main manifestation was the
limitation of abduction activity of the shoulder joint. These
patients were treated with nonsteroidal anti-inflammatory
drugs and shoulder strengthening exercises as instructed.
The symptoms gradually disappeared during follow-up.

Discussion

Treatment Options for Ellman Grade II BPTRCTs
The arthroscopic repair can rebuild the anatomical structure
by sutured tendons, and hence the shoulder joint can obtain
a more stable structure. Numerous studies have reported
impressive results of arthroscopic repair for tear thickness of
less than 50% of PTRCTs19,23. Zafra et al.24 compared two
suture techniques for treating PTRCTs, both of which could
relieve the patient’s pain and improve the function. Fukushi
et al.23 found that arthroscopic repair significantly improved
the prognosis of BPTRCTs and APTRCTs. However, arthro-
scopic repair also had some disadvantages, such as increased
postoperative pain, longer immobilization time, higher risk
of postoperative shoulder stiffness, and so forth. In this
study, three patients (6.98%) in the repair group suffered
from shoulder stiffness of different degrees, which was higher
compared with one patient (2.86%) in the debridement
group.

Other studies also confirmed the efficacy of arthro-
scopic debridement in treating partial tears2,13,19. The

therapeutic mechanisms underlying arthroscopic debride-
ment may be as follows: (i) removing subacromial hyperplas-
tic tissue and inflammatory tissue, which relieved pain and
reduced the pressure in the subacromial space, thus making
sufficient space to accommodate the rotator cuff and repair
tissue; (ii) cleaning up the stump without destroying the
integrity of the rotator cuff, thus providing a structural con-
dition conducive to tendon healing; and (iii) avoiding post-
operative pain caused by suture anchor repairs and reducing
postoperative immobilization time18,25.

Previously, the debridement and repair results for
PTRCTs were directly compared only in a few studies, while
prospective trials were conducted. Both methods achieved
good therapeutic effects, at the final follow-up in this study,
similar to a previous retrospective study18. In addition, the
functional score in the debridement group after 6 months
was not significantly better compared with that in the repair
group. It was possible that the randomization in this pro-
spective study avoided the exclusion of some patients who
underwent repair after the debridement surgery failed, thus
reducing the result bias in the debridement group.

Clinical Evaluation
The main finding of the present study was that arthroscopic
debridement achieved a considerable therapeutic effect for
Ellman grade II BPTRCTs. The arthroscopic debridement
removed the subacromial hyperplastic tissue and the inflam-
matory synovium, cleaned the stump of the tendon, and pre-
served the healthy tissue; no difference was observed in
the prognosis compared with the arthroscopic repair at
follow-ups (3, 6, 12, and 18 months postoperatively). In this
study, both groups underwent debridement, including
acromioplasty. The results showed that the patient’s pain
was significantly relieved and the functional scores were sig-
nificantly improved. Besides, the anatomical structure of the
tendon was not reconstructed; however, the study found that

TABLE 4 MRI outcomes of debridement group and repair group
18 months postoperative

Variables Debridement (n = 35) Repair (n = 43) Total

Integrity
Grade I–II 32 38 70
Grade III 3 5 8
Grade IV–V 0 0 0

Atrophy
Grade I 34 41 75
Grade II 1 2 3
Grade III 0 0 0

Fatty infiltration
Grade 0 27 30 57
Grade 1 8 13 21
Grade 2–4 0 0 0

The R � C chi-square test was used for statistical analysis. No statisti-
cally significant differences were found.
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Fig. 4 (A) Preoperative MRI scan of a 52-year old man with Ellman grade II BPTRCTs, showing high intensity signal on the bursal side of the

supraspinatus tendon (arrow). (B) MRI scan of 18 months after operation, showing partial high signal in the supraspinatus tendon, which was

consistent with Sugaya grade II (arrow). (C) MRI shows slight atrophy (grade I) of the supraspinatus muscles without fat infiltration (grade 0)

18 months after operation.

Fig. 5 Images of a 47-year-old woman undergoing arthroscopic debridement before and 18 months after operation. (A) MRI before operation,

showing high intensity signal on the bursal side of the supraspinatus tendon (arrow). (B) MRI at 18 months postoperatively, showing insufficient

thickness without discontinuity in the supraspinatus tendon (Sugaya grade III). (C) MRI shows moderate atrophy (grade II) of the supraspinatus

muscles without fat infiltration (grade 0) at 18-month follow-up.

Fig. 6 A case of Ellman grade II BPTRCTs undergoing arthroscopic repair. (A) A 67-year-old man complained of left shoulder pain with limited

movement, and MRI showed a bursa-side tear of supraspinatus tendon (arrow). (B) 18 months after arthroscopic reapir, the MRI shows the thickness

of the supraspinatus tendon was insufficient, but without discontinuity (Sugaya grade III). (C) MRI shows slight atrophy (grade I) of the supraspinatus

muscles with thin fatty streaks (grade 1) at 18-month follow-up.
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the abduction function of the shoulder joint of the patients
in the debridement group also improved.

The main causes of BPTRCTs include endogenous
degeneration and exogenous causes such as acromion
impingement26. Numerous studies suggested that bursal-side
tears were mainly caused by subacromial impinge-
ment10,20,26–28. In this study, arthroscopy revealed that
almost all patients had subacromial impingement and cor-
acoacromial ligament wear. Some studies showed that
although acromioplasty could relieve the impingement, it
could not prevent further degeneration of the rotator
cuff29,30. Gartsman and O’connor31 and Milano et al.32

suggested that acromioplasty did not affect functional recov-
ery after arthroscopic repair. Other studies emphasized the
importance of acromioplasty and argued that acromioplasty
could effectively expand the subacromial space and relieve
shoulder pain33. Also, Bigliani et al.34 considered that insuffi-
cient subacromial decompression might lead to the failure of
rotator cuff repair. It was believed that the removal of the
subacromial impingement was a problem that must be
solved. Hence, a debridement including acromioplasty was
performed in both groups. After debridement, the study
determined whether to suture the rotator cuff. It showed that
the results of the two treatments were equivalent at 6, 12,
and 18 months after the surgery. Therefore, arthroscopic
debridement might be good enough for Ellman grade II
BPTRCTs.

Independent Influencing Factor Analysis and Subgroup
Analysis of Functional Results
Univariate and multivariate analysis show that preoperative
symptom duration and diabetes are related to the results of
postoperative functional scores, but the two variables do not
affect the outcome of functional scores based on operation
methods. These prove that the result of our function scores
is credible.

Our subgroup analysis of age, sex, and BMI suggests
that arthroscopic debridement may have an advantage in
female and overweight patients. In addition, although arthro-
scopic debridement in elderly patients had more advantages
in pain relief, it was worse than arthroscopic repair in terms
of functional recovery. However, the sample size of sub-
groups is relatively small, and further clinical trials are
needed to verify these findings.

Radiological Results
During the final follow-up, MRI was used to assess the integ-
rity of the rotator cuff, as well as supraspinatus atrophy and
fatty degeneration. Although some studies suggested that
debridement might lead to a higher failure rate14,23, no
patients progressed to a full-thickness tear in the present
study. Only a small number of patients had mild muscle

atrophy and fatty degeneration. However, such good MRI
results might deteriorate over time.

Limitations
The present study had only an 18-month follow-up, and
therefore the short follow-up time was one of the study limi-
tations. Besides, study participants were limited to Ellman
grade II BPTRCTs to make the study more comparable.
However, it was not possible to summarize the treatment
options for other types of PTRCTs (such as articular-side
tears, intra-tendinous tears, etc.). Finally, when assessing the
grade of PTRCTs, it was considered that the included tears
were all grade II; however, the presence of a small portion of
grade I or grade III could not be ruled out. Future multicen-
ter design with a large cohort is needed for further
investigation.

Conclusions
A total of 78 patients with Ellman grade II BPTRCTs ran-
domly underwent arthroscopic debridement or repair,
achieving a good prognosis after 18 months of treatment.
Moreover, no statistically significant differences were found
in functional scores and MRI results between the two groups
at 6-, 12-, and 18-month follow-ups. In summary, the study
suggested that repair surgery was unnecessary for Ellman
grade II BPTRCTs because debridement alone could achieve
clinically satisfactory results.
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