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Surgical management of irreparable rotator cuff tears
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Abstract

Purpose 1In this prospective case control study, the
effectiveness of surgical management of irreparable rotator
cuff tears in terms of patient’s status and quality of life was
evaluated in two groups of patients: one group receiving
arthroscopic debridement associated with acromioplasty
and bursectomy and the other receiving an arthroscopic
partial repair of the rotator cuff tear.

Methods  Sixty-eight patients (47 males and 21 females)
undergoing arthroscopic shoulder surgery for massive
irreparable rotator cuff tear were enrolled in our study.
Patients were divided into two groups: Group AP
(debridement associated with acromioplasty and bursec-
tomy) and Group PR (partial repair). Pre- and post-opera-
tive range of motion (ROM), modified-UCLA shoulder
score and strength measurement were performed. The
RC-QOL was used at the time of the last follow-up to
assess patients’ perception of their quality of life.
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Results  The final follow-up was 7.8 (£2.3, range 5-9)
years. ROM measures were significantly increased from
pre- to post-operative evaluations, with significant inter-
group differences (P < 0.001). The overall modified-
UCLA shoulder score showed a mean pre-operative value
of 7.6 2.6 (95 % CI 6.7-8.5) for Group AP and
8.6 £ 4.1 (95 % CI7.0-9.9) (n.s.) for Group PR. The post-
operative values at the latest follow-up showed a statisti-
cally significant improvement in both groups [21.4 + 3.7
(95 % CI 20.1-22.7) for Group AP and 28.8 4+ 4.2 (95 %
CI 27.3-30.2) for Group PR] (P < 0.0001), with a signif-
icant intergroup difference (P < 0.0001). The RC-QOL
demonstrated a statistically significant difference between
the groups [Group AP: 61.8 & 6.1(95 % CI 59.6-63.9);
Group PR: 71.2 £ 9.8 (95 % CI 67.7-74.6)] (P < 0.0002).
Conclusion Both techniques are effective in reducing
patients’ symptoms, with higher functional outcomes for
partial repair. However, the choice of which technique to
undertake should take into account the patients’ features
concerning the acromio-humeral interval and levels of
daily activities.
Level of evidence
1.

Therapeutic case—control study, Level

Keywords Rotator cuff tear - Massive tear - Irreparable
tear - Debridement - Partial repair

Introduction

Rotator cuff tears (RCT) are common causes of shoulder
pain and dysfunction, impairing the quality of life to a
similar extent as diabetes mellitus, hypertension, conges-
tive heart failure, myocardial infarction and depression
[27, 28, 30]. Despite the great improvements in the surgical
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management of rotator cuff tears, not all tears are amenable
to surgical repair. The natural history of a RCT is the
progression of the lesion with fatty degeneration and
retraction of the muscular tissue [11, 14, 24, 29, 32, 33].
Although it could be possible in some patients to achieve
adequate mobilization of the tissues to try and repair the
tear, the clinical results are often unsatisfactory with a high
failure rate as demonstrated at magnetic resonance (MRI)
or ultrasonography (US) imaging [16]. Long lasting
symptoms, small acromio-humeral interval (<5 mm) and
high degree of fatty degeneration of the muscle and ten-
dinous tissue are the factors that may prompt to not repair
the lesion [26]. Alternative treatments have been investi-
gated to manage an irreparable rotator cuff tear, including
non-operative and operative options. The operative options
include debridement associated with acromioplasty and
bursectomy, partial repair, muscle transfers (latissimus
dorsi, pectoralis major) and total reverse and partial joint
replacement [10, 19, 23]. In this case—control study, we
evaluated the status and quality of life in two groups of
patients with massive irreparable rotator cuff tears: one
group received an arthroscopic debridement associated
with acromioplasty and bursectomy and the other received
an arthroscopic partial repair of the rotator cuff tear. The
null hypothesis that, in a homogenous group of patients
with an arthroscopically confirmed massive irreparable
lesion of the rotator cuff, there is no clinical difference
between debridement associated with acromioplasty and
bursectomy and partial repair was tested.

Materials and methods

Inclusion criteria were: (1) daily and nocturnal pain, not
necessary in a continuous fashion; (2) failure of a 6-month
period of conservative measures (NSAIDs, intra-articular
injection of corticosteroids and physiotherapy); (3) strength
and range of movement (ROM) loss. Exclusion criteria
were: (1) prior surgery of the shoulder; (2) severe gleno-
humeral arthritis (V degree according to Hamada et al.);
(3) cervical radiculopathy; (4) capsulo-ligamentous lesions;
(5) inflammatory arthritides; (6) shoulder instability;
(7) previous fractures of the glenoid and of the greater
and smaller tuberosity. General contraindications to sur-
gery were: cardiovascular diseases (including myocardial
infarction, heart disorders, coronary artery disease, pre-oper-
ative cardiac procedures, cerebrovascular disease, lower
extremity ischaemia, neurological diseases and diabetes) or
psychiatric illness.

Sixty-eight patients (47 males and 21 females) who
presented to our institution during the period 2002-2006 to
undergo arthroscopic shoulder surgery for massive irrepa-
rable rotator cuff tear met our inclusion criteria and were

prospectively enrolled in our study. The diagnosis was
based on for all the patients on clinical exam and confirmed
by MRI imaging. The median age at surgery was 62 years
(47-76 years) and the median follow-up was 7 years
(5-9 years). All patients had non-traumatic, degenerative
rotator cuff disease. Patients were divided into two groups:
34 patients (Group AP: 22 men and 12 women) treated
with debridement associated with acromioplasty and bur-
sectomy and 34 patients (Group PR: 25 men and 9 women)
received a partial repair. The median time between the
onset of symptoms and the surgical repair was 10 months
(7-13) in the Group AP, and 8 months (4—12) in the Group
PR, with no statistically significant difference. The domi-
nant arm was involved in 29 patients in Group AP and in
31 patients in Group PR with no statistically significant
difference (n.s.) between the two groups (y = 0.09).
Patients were assessed at baseline immediately before the
index operation, and post-operatively for a minimum
5-year follow-up. Clinical and operative details were
thoroughly recorded for each patient.

Surgical technique

All surgical procedures were performed by two orthopaedic
surgeons comparable for surgical skills and experience:
one (RP) performed all Group AP procedures and the other
(FF) performed all Group PR procedures. All the patients
received a pre-operative interscalene block. All the pro-
cedures were performed with the patient in the beach chair
position with 8-10 1b of traction applied to the arm to be
operated on. Gravity joint irrigation was provided using
4 L saline bags hung at a height of 8 feet. An arthroscopic
pump was not used. After careful arthroscopic evaluation
of the full-thickness rotator cuff tear through standard
posterior and anterior portals, the extent of tear and the
tendon retraction were measured intra-operatively in both
the coronal and sagittal planes according to the classifica-
tion system described by Boileau et al. [4]. Biceps tenot-
omy was performed in all patients of both groups. At
acromioplasty, the coraco-acromial ligament was preserved
as much as possible in patients of both groups.

Debridement, bursectomy and acromioplasty

Once the rotator cuff lesion was identified, a thorough
debridement of the avascular, devitalized tissue of the
tendon edge was performed together with a partial syno-
vectomy; attention was then directed to the subacromial
space where a standard subacromial decompression was
performed. The under surface of the acromioclavicular
joint was examined and, if osteophytes or degenerative
changes were present, an adequate debridement was
undertaken.
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Partial repair

After the footprint was identified at the greater tuberosity,
it was prepared using a shaver (Arthex, Naples, FL, USA)
until a bleeding surface was achieved. We performed a
partial repair of the irreparable lesion according to the
technique previously described by Burkhart et al. [7].

Post-operative Management

Patients of both groups wore a sling for 4 weeks post-
operatively, and they were allowed free flexion and internal
rotation from the first post-operative day. At 4 weeks,
patients were allowed unrestrained ROM in all directions,
while strengthening exercises were started 6—8 weeks after
the index surgery. On the first post-operative day, passive
external rotation was started, while overhead stretching
was allowed 4 weeks post-operatively to avoid damaging
the repair. At 4 weeks, the sling was removed, and over-
head stretching with a rope and pulley was started. Isoin-
ertial strengthening and strengthening of the deltoid and of

Table 1 Pre-operative patients’ features: tear retraction was mea-
sured according to the system of Boileau and fatty infiltration through
the classification of Goutallier

Group AP Group PR P values between

groups
Size
Large (3-5 cm) 7 5 n.s.
Massive (> 5 cm)) 27 29
Tendon retraction
Stage 111 5 4
Stage IV 29 30 n.s.
Location
SSp 4 6 n.s.
SSP + ISP 30 28
Stage of fatty infiltration
0 0 0
1 2 1 n.s.
2 16 17
3 14 13
4 2 3
AHI grade
1 7 6
2 19 19 n.s
3 5 7
4A 2 1
4B 1 1
5 0 0

AHI Acromio-humeral Interval according to the classification of
Hamada as modified by Walch, n.s. not significant

@ Springer

the scapular stabilizers were initiated at 6 or 8§ weeks after
the surgery.

Evaluation

An independent investigator not involved in the surgical
management of the patients performed all the outcome
assessments. Pre-operative evaluations were performed at
the day before surgery, and the results of post-operative
evaluation at the final follow-up were recorded at an
average of 7.8 years (5-9; SD: £3; 95 % CI: 26-28). Each
patient was evaluated for pre- and post-operative range of
motion. Pre- and post-operative modified-UCLA shoulder
score and pre- and post-operative measurement of the
strength were performed using a handheld dynamometer
(PowerTrack MMT; JTech Medical Industries, Alpine,
Utah, and Muscletester; Hoggan Health Industries, South
Draper, Utah) which measures forces ranging from 4.4 to
445 N in 4.4 N increments. Elevation, external rotation,
internal rotation and hand behind back lift-off were
assessed. Finally, the RC-QOL [30] was used at the time of
the last follow-up to assess patients’ perception of their
quality of life.

Imaging

All patients received a standard pre-operative assessment
using standard radiographs (antero-posterior projections,
neutral, external and internal rotation) and MRI scans.
Oblique coronal, oblique sagittal and axial T2-weighted
spin-echo MRIs [repetition time (RT): 3,200 ms; echo time
(ET): 85 ms] were obtained in all patients. According to
Hamada et al. [17], the acromio-humeral interval (AHI)
was assessed pre-operatively for each patient (Table 1).
Fatty infiltration was evaluated using MRI scans and
classified according to Goutallier et al. [15].

Functional assessment

A modified-UCLA rating scale for pain, function, ROM
and patient satisfaction was used [22]. Manual assessment
of strength was performed in all patients before return to
work.

Range of motion

The shoulder range of motion (forward elevation, external
rotation and internal rotation) was recorded pre-operatively
and starting from the second post-operative month using
a goniometer. Measurements were made following stan-
dard guidelines [2] in the supine position with the scapula
stabilized by anterior pressure on the shoulder against
the examining table [2]. The examiner obtained three
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measurements for each shoulder, and the mathematical
mean was used for statistical purposes.

Quality of life (RC-QOL)

The RC-QOL questionnaire is a simple disease-specific
outcome measure that evaluates the impact of rotator cuff
disease on the general quality of life [15]. This question-
naire has been cross-culturally validated in Italian [30].

Statistical analysis

The statistical test used to analyse the trial was the
uncorrected Chi-square test. The data used to design the
study were the following: alpha value, 0.05; power, 0.8;
ratio between cases and control, 1; probability of the event
in cases, 0.3; probability of the event in controls, 0.3.
According to the power analysis calculation, a total of 32
patients in each group were needed. Thirty-four patients in
each group were recruited. Data are presented using mean,
median or standard deviation, 95 % CI, and range and data
ranges as appropriate. Statistical analysis was performed
with the SPSS software package, version 11.0 (SPSS,
Chicago, IL). To analyse non-continuous rated scores, the
non-parametric Mann—Whitney U test was used. For scores
rated by continuous numbers, the Student’s 7 test was
applied. The significance level was set as P < 0.05. Test—
retest reliability data were analysed by intra-class correla-
tion (ICC) for numerical continuous data and the Cohen’s
Kappa for nominal scales. Linear regression analysis was
performed to investigate the association between the AHI
and the modified-UCLA score as well as for fatty
infiltration.

Results
Patients were homogeneous for the investigated measures.

Pre-operative UCLA values presented no statistically sig-
nificant differences between the two groups [Group AP

Table 2 ROM measures

7.6 £2.6(95 % CI16.7-8.5) Group PR 8.6 & 4.1 (95 % CI
7.0-9.9) (ns.)].

Surgical findings

A massive (>5 cm) tear was found in 27 patients in Group
AP and 29 in Group PR (mean tear size 52.3 £ 1.6), while
7 patients in Group AP and 5 in Group PR had a large
(3-5 cm) tear (mean tear size 38.6 = 2.3). For massive
tears treated with partial repair, the mean decrease in tear
size was 14.2 + 3.1 cm, while for large tear it was
11.3 &+ 4.1 cm. The median number of anchors used was 2
(ranging 2-5).

Coexisting lesions were long head biceps tendinopathy
in 26 patients of Group AP and 23 in Group PR, all treated
with a tenotomy. A Type 2 SLAP lesion, found in 4
patients in Group AP and 5 in Group PR, was repaired
using one suture anchor.

Range of motion

The ROM of both groups at the latest follow-up (post-
operative forward elevation, internal rotation and external
rotation) were significantly improved (P < 0.001) com-
pared with pre-operative values, with significant intergroup
differences (external rotation, n.s.; internal rotation,
P < 0.0001; forward flexion, P < 0.0001) (Table 2). The
test—retest reliability for the ROM measures was 0.89.

Functional assessment

Pain decreased by discharge (on the second post-operative
day) for the Group AP and remained stable for all the
follow-up period (P < 0.0001). Group PR patients reported
no significant differences between pre- and post-operative
pain measure for the first post-operative month, but suc-
cessively pain decreased significantly from the pre-opera-
tive period (P < 0.0001). At final follow-up, there were no
significant intergroup differences (n.s.). Results from
modified-UCLA shoulder score showed at the latest

ROM Group AP Group PR P value between two groups
. ) (last F-U)
Baseline 2-year Latest Baseline 2-year Latest
follow-up follow-up follow-up follow-up

External rotation, 429 + 127 521453 48 £ 73 40.6 £ 123 557 £ 4.6 50.5 £ 63 ns.

degree
Internal rotation, 378 £ 7.1 492 £ 8.1 46.7+7.1 40 £132 738 £102 687 £ 127 P <0.0001

degree
Forward flexion, 104.1 £ 122 1404 £7.3 132 +£232 1115+ 133 1729 £ 11.6 1635+ 129 P < 0.0001

degree

n.s. not significant, F-U follow-up
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follow-up a statistically significant improvement in both
groups (P < 0.0001) (Table 3). Intergroup differences in
ROM, function and strength were statistically significantly
different (P < 0.0001) starting from the first post-operative
month to the whole duration of the study (Table 4). There
was a statistically significant improvement in strength
between pre-operative evaluation and the last follow-up for
patients undergoing partial repair (P < 0.0001), while
patients who underwent debridement did not experience
significant post-operative strength gains (n.s.). The same
was observed with regard to function: patients who
underwent partial repair experienced a significant
improvement between pre- and post-operative measures
(P < 0.0001), while patients who underwent debridement
did not improve significantly (n.s.). Post-operatively,
average satisfaction scores increased significantly com-
pared with the pre-operative ones for both groups
(P < 0.0001) (Table 4). According to the UCLA rating
system, 8 patients (33 %) had an excellent result (34-35
points), 13 (54 %) a good result (28-33 points) and 3
(13 %) a fair result (21-27 points) in the Group AP,
whereas 9 patients (34 %) had an excellent result (34-35
points), 15 patients (58 %) a good result (28-33 points) and
2 (8 %) a fair result (21-27 points) in the Group PR. There
were no poor results (0—20 points). There was evidence of a
negative association between the AHI and the modified-
UCLA score (f = —0.87 for Group AP; f = —0.83 for

Table 3 Summarized results for each group

Group PR) and fatty infiltration stage (f = —0.79 for
Group AP; = —0.74 for Group PR) and tear size (ff =
—0.66 for Group AP; f = —0.72 for Group PR). More-
over, manual workers, who were considered as high
demand, reported worse outcomes compared with non-
manual workers: 24.2 £ 2.7 for workers and 31.8 £ 3.5
for non-workers, at the 2-year follow-up (P < 0.001), and
21.9 £ 4.3 for manual workers and 29.3 & 3.2 for non-
manual workers at the last follow-up. The test-retest reli-
ability for the UCLA shoulder score was 0.91.

Quality of life (RC-QOL)

The Group PR achievel statistically significant better result
then the Group AP at RC-QOL scores (P < 0.0001)
(Table 3).

Discussion

The most important finding in this study is that both
techniques, with the association of biceps tenotomy,
reduced patients’ complaints with regard to pain and
shoulder function. However, the finding that higher func-
tional outcomes are achieved from the partial repair tech-
nique compared with the debridement associated with
acromioplasty and bursectomy goes against our null

Group AP Group PR P value between two groups
} - (last F-U)
Baseline 2-year F-U  Last F-U Baseline 2-year F-U Last F-U
Modified-UCLA 7.6 £2.6 232 +£28 214+£37 8.6 4.1 323 £3.6 28.8 £42 P <0.0001
score
Forward flexion 104.1 £ 122 1404 £7.3 132 £232 1115+ 133 1729+ 11.6 1635+ 129 P <0.0001
Pain (VAS) 6.7+ 14 12+£07 15+£07 6.8 £ 1.6 09 £ 1.1 1.8 £08 ns.
RC-QOL NA NA 61.8 £ 6.1 NA NA 712 £98 P <0.0001
NA not assessed, F-U follow-up, n.s. not significant
Table 4 Modified-UCLA score
UCLA Group AP Group PR P value between two groups
last F-U
Baseline 2-year follow-up Latest follow-up Baseline 2-year follow-up Latest follow-up ¢ )
Pain 3 (1-5) 10 (7-10) 10 (4-10) 2 (1-8) 10 (7-10) 9 (6-10) n.s.
Function 2 (2-3) 3(24) 2(24) 3(3-4) 6 (6-8) 6 (5-8) P < 0.0001
ROM 1(0-2) 2 (0-3) 2 (2-4) 2 (0-4) 4 (4-5) 3 (4-5) P < 0.0001
Strength 2 (1-2) 2 (2-4) 2 (2-4) 2 (2-3) 6 (5-6) 6 (4-6) P < 0.0001
Satisfaction 0 6 (2-6) 5 (2-5) 0 6 (4-5) 5 (3-5) n.s.
Total 8 (4-20) 23 (21-29) 21 (19-27) 9 (5-22) 32(27-33) 29 (27-35) P < 0.0001

Values are given as median, with the range in brackets

n.s. not significant, F-U follow-up
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hypothesis. Moreover, outcomes are comparable with those
of the currently available literature [7, 8, 12, 25]. For the
overall cohort, both techniques decreased shoulder pain
improving patients’ quality of life. When considering the
first three post-operative months, patients treated with
debridement only experienced less pain compared with
patients who underwent partial repair. In particular, in the
debridement group, pain measures decreased immediately
after surgery maintaining the same poor values for all the
follow-up period. On the contrary, patients who underwent
partial repair continued to experience a painful shoulder,
especially with nocturnal pain for the first post-operative
month that required higher NSAIDs consumption. In con-
comitance with the full passive shoulder mobilization
(since the second post-operative month), pain measures
decreased settling to a slightly higher but not statistically
significant value compared with the debridement group.
This may result from the tissue tensioning consequent to
the partial repair of the rotator cuff. Consistently with other
authors [3, 6-8, 31], we noticed different outcomes among
the two groups of patients with regard to ROM measures
and to strength and function domains of the UCLA
shoulder. These differences may be due to the ability of the
partial repair to restore the functional anatomy of the
shoulder, allowing a near-to-normal arc of movement,
strength and function. Since the first post-operative
assessment (at the 6th post-operative month), strength
measures increased in patients who underwent a partial
repair, maintaining a stable value at the last follow-up. On
the contrary, patients who underwent debridement did not
show any increase in strength, maintaining the same pre-
operative values. These findings support the theory that
partial repair of irreparable rotator cuff lesions leads to
improved shoulder biomechanics. The first to propose this
concept were Burkhart et al. [7], who noticed that some
patients, despite a large rotator cuff tear, maintained a
normal shoulder function. This was possible because,
despite the lesion of the tendons, the coronal and axial
forces of the glenohumeral joint were still balanced. It
seemed logical to the author that, in patients with massive
dysfunctional rotator cuff tears, it would be possible to
restore shoulder function by repairing rotator cuff enough
to achieve a functional tear, that is, a tear in which the
forces and moments between the anterior and posterior
aspect of the shoulder are balanced [6]. Two negative
prognostic factors were noticed: the AHI and the patients’
daily activity levels. Pre-operatively both parameters were
assessed, but they did not affect the treatment choice.
During the follow-up period, the worst outcomes were
related to grade 2 or superior acromio-humeral interval and
to high-demand patients. Based on these findings, for
patients with a pre-operative AHI grade 2 or higher, partial
repair will not bring any gain in terms of shoulder function

and strength compared with debridement associated with
long head biceps tenotomy. Therefore, the best outcomes
could be reached without any attempt at repair. Moreover,
for patients with high daily activity levels the partial repair
technique will not improve enough shoulder function,
making it necessary to consider a reverse total shoulder
arthroplasty or a tendon transfer.

Post-operative outcomes of this investigation are com-
parable with those of the available literature. In a study on
24 patients with massive rotator cuff tear undergoing par-
tial repair, Duralde and Bair [8] reported that 67 % of
patients showed good to excellent results at ASES score,
and 92 % of patients were subjectively satisfied with the
results of surgery. In the study by Berth et al. [3], patients
with massive rotator cuff tear received either debridement
or a partial repair. Post-operatively, both groups demon-
strated highly significant improvements compared with
pre-operative values, and the overall Constant score in the
partial repair group was superior to the outcome in the
debridement group. A recent report comparing pre- to post-
operative results in a case series of 27 patients undergoing
partial repair [20] showed that all shoulder (simple shoul-
der test, Constant and UCLA score) scores showed a sig-
nificant improvement.

Tagulli et al. [18] compared two groups of patients, one in
which a complete cuff repair was achieved, and the other in
whom only a partial repair was possible. Forty-one patients
with only partial repair achieved a post-operative mean UCLA
score 0f 29.49, and 45 patients with complete repair achieved a
mean UCLA score of 29.64: no statistically significant dif-
ferences in post-operative outcomes were noted.

Further alternative and effective treatment options for
the management of massive irreparable tear are available:
Fenlin et al. [9] proposed the “tuberoplasty”, that is, the
creation of a new articulation between the acromion and
the humeral head. With this technique, 95 % of 20 patients
were satisfied at the UCLA shoulder score, and 68 % were
completely free from pain. Lee et al. [21] reported on 32
patients treated with arthroscopic decompression and tube-
roplasty showing significant improvement in post-operative
Constant and UCLA shoulder scores. Gerber et al. [13]
showed significant improvement in subjective shoulder value
and Constant scores in 68 patients with massive rotator cuff
tear receiving a latissimus dorsi transfer.

Despite the promising results of these techniques, partial
repair has been preferred: this technique is relatively sim-
ple, does not require additional surgical steps and can be
performed arthroscopically.

Results from post-operative assessment demonstrate that
both the debridement alone and partial repair are effective
in markedly reducing pain. This effect could explain why a
high rate of patient’s satisfaction and no poor results were
achieved. In addition, since any post-operative assessment

@ Springer



500

Knee Surg Sports Traumatol Arthrosc (2015) 23:494-501

based on MRI or ultrasonography was not performed, it is
not possible to report the rate of partial repair failure or tear
progression among the investigated patients. However,
there is only a weak correlation between the status of the
rotator cuff tendons and the functional performances of
patients [1, 5, 34].

Strengths of the study are that all post-operative inves-
tigations were performed by an independent assessor, and
no patients were lost during the follow-up. Also, stan-
dardized and validated scales were used, and data were
collected prospectively. On the other hand, partial repair is
a salvage procedure, and represents an attempt to restore at
least some of the functional anatomy of the rotator cuff.
Debridement is only a symptomatic approach. For this
reason, partial repair should be compared with other
techniques that aim to restore rotator cuff function such us
latissimus dorsi transfer or shoulder arthroplasty.

This study has several limitations. Firstly, two surgeons
were involved in the study, one per each surgical tech-
nique. However, they were both fully trained and fully
conversant with the technique they were undertaking.
Moreover, the mean patients’ age is relatively high.
Therefore, the high rate of patients’ satisfaction could be
masked by the fact that an elderly population has lower
functional needs. A younger and more active study popu-
lation would have other requirements, but those patients
would likely wish a treatment plan more effective in
restoring shoulder function, such as a tendon transfer. Also,
the follow-up period, although with an average of nearly
8 years, could not be long enough to detect a clinically
relevant deterioration of the positive surgical effects.
Finally, a post-operative shoulder MRI or ultrasonography
was not performed; therefore, it is not possible to establish
the rate of tear progression for Group AP, of re-tear for
Group PR, and changes in fatty infiltration for both groups.

Conclusion

This study demonstrated that the post-operative outcomes
of both techniques are largely comparable. However, since
partial repair leads to higher functional outcomes, in
everyday clinical work repair should at least be attempted
to obtain better functional results and reduction in pain.

Conflict of interest The authors declare that they have no conflict
of interest.
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