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a b s t r a c t

Background: Massive rotator cuff tears (RCTs) account for 10% to 40% of all RCTs and over 80% of re-
tears. The objectives of this prospective study were to assess functional outcomes 6 and 12 months after
starting non-operative therapy for an irreparable massive RCT and to identify predictors of good outcomes
of non-operative treatment.
Hypothesis: Non-operative treatment deserves to be tried because it can produce improvements in
patients with irreparable massive RCTs.
Material and methods: A prospective multicenter (12 centres) study was conducted between March 2015
and March 2016. Consecutive patients managed non-operatively for RCTs involving two or more tendons
including one with a fatty infiltration score greater than 2 were included. Non-operative treatment con-
sisted in rehabilitation and sub-acromial corticosteroid injections. Functional outcomes were assessed
based on the Constant score and Subjective Shoulder Value (SSV) after 3, 6, and 12 months.
Results: Of 71 included patients, 3 underwent surgery during the study year, leaving 68 patients for the
analysis of 12-month outcomes. Significant improvements were noted after 12 months in the Constant
score (from 40.7 at baseline to 57.7 after 6 months and 57.1 after 12 months), in each of its items except
force, and in the SSV. Constant score values after 6 and 12 months were not significantly different. No

significant differences in functional outcomes were found across initial tear type.
Conclusion: Non-operative treatment produces significant functional gains in patients with irreparable
massive RCTs. These gains are obtained after 6 months. Surgery can therefore be considered if the outcome
is unsatisfactory after 6 months.
Level of evidence: III, prospective study.
. Introduction

Over the last few decades, arthroscopic repair techniques for
otator cuff tears (RCTs) have gained popularity based on reports
f excellent functional and anatomic outcomes [1–6]. Arthroscopic
epair of small RCTs is easily performed and produces good results.

n contrast, in patients who have large tears with tendon retraction,
atty infiltration, and tendon delamination, the procedure is more
hallenging and the outcomes less predictable [7–12].

∗ Corresponding author.
E-mail address: agout c@hotmail.fr (C. Agout).
Massive RCTs account for 10% to 40% of all RCTs and 80% of re-
tears [13–15]. Not all patients with massive RCTs are eligible for
surgical repair. Reasons for non-eligibility include limited func-
tional impairment, comorbidities contra-indicating surgery, and
tears considered upon evaluation to be irreparable. In this situation,
several studies indicate that non-operative treatments can pro-
duce satisfactory outcomes in terms of pain and mobility [16–19].
However, these studies are few in number.

The objectives of this prospective study were to assess func-

tional outcomes 6 and 12 months after starting non-operative
therapy for an irreparable massive RCT and to identify predictors of
good outcomes of non-operative treatment. The working hypothe-
sis was that non-operative treatment deserves to be tried because
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Table 1
Main features of the study patients.

Number of patients 68
Age, years, mean ± SD (range) 70.9 ± 7.2 (54–87)
Males/females, n 38/30
RCT on dominant side, n (%) 56 (82%)
Smokers, n (%) 7 (10%)
History of trauma, n (%) 20 (29%)
Symptom duration, years, mean ± SD (range) 2.9 ± 4.1 (0.1–16.1)
Work injury or occupational condition, n (%) 5 (7%)
Activity grade in the SFA classification, n (%)

Grade I 9 (13%)
Grade II 11 (16%)
Grade III 17 (25%)
Grade IV 7 (10%)
Unknown 24 (35%)

Type of non-operative treatment, n (%)
Rehabilitation 34 (50%)
Local steroid injection 21 (31%)
Both 17 (25%)

RCT: rotator cuff tear; SFA: French Society of Arthroscopy.
t can produce improvements in patients with irreparable massive
CTs.

. Patients and methods

.1. Study design

The protocol for this study carried out for the French Society
f Arthroscopy (Société francophone d’arthroscopie, SFA) sympo-
ium was approved by the appropriate ethics committee (#04-415).

prospective multicenter design was used. The 12 study cen-
res included consecutive patients managed non-operatively for
rreparable massive RCTs between May 1, 2015 and May 1, 2016.
nclusion criteria were full-thickness RCT involving two or more
endons, and Goutallier fatty infiltration score [20] greater than

for at least one of the torn tendons. Patients were excluded if
hey had gleno-humeral osteoarthritis, shoulder stiffness, a his-
ory of surgery on the affected shoulder, or less than 12 months
f follow-up.

Non-operative treatment methods included analgesics, anti-
nflammatory drugs, rehabilitation, and sub-acromial corticos-
eroid injections. The choice of the methods used was at the
iscretion of the surgeon and was based on a subjective interpre-
ation of the clinical and imaging-study findings.

.2. Data collection

For each patient, the following pre-operative data were
ecorded: epidemiological data (age, gender, side, dominant side,
ports activities, and history of trauma), clinical criteria (visual ana-
ogue scale [VAS] score for pain, motion ranges, Constant score
21], and Subjective Shoulder Value [SSV] [22]), standard radiog-
aphy data (acromio-humeral interval and Hamada classification
23]), and slice imaging data (site of the tear categorised as antero-
uperior, postero-superior, or antero-posterior and, on MRI scans,
uch fatty infiltration score [24]).

Each patient had follow-up visits scheduled 3, 6, and 12 months
fter the start of non-operative treatment. At each visit, the follow-
ng were assessed: motion ranges, Constant score [21], SSV [22],
nd VAS pain score.

.3. Statistical analyses

The data were described as mean ± SD. Quantitative variables
ere compared by applying the non-parametric Kruskal–Wallis

nd Mann–Whitney tests and qualitative data by contingency
ables and Fisher’s exact test. Values of p < 0.05 were considered
ignificant. The statistical analyses were performed using StatView
.0 software (Abacus Concepts, Berkeley, CA, USA, 1992).

. Results

Of 71 initially eligible patients scheduled for non-operative
reatment, none were lost to follow-up. Surgery was performed
n 3 patients within the first 3 months (partial RCT repair in

and long head of biceps tenotomy in 1). These 3 patients
ere classified as failures of non-operative treatment and were
ot included in the analyses of 6- and 12-month outcomes. The
emaining 68 patients were included in the study and assessed
fter 12 months. Table 1 reports their main characteristics. There
ere 38 females and 30 males with a mean age at baseline of
0.9 ± 7.2 (range: 54–87) years. The dominant side was involved
n 56 (82%) patients. Of the 68 patients, 47 (69.1%) were unem-
loyed or retired and 21 (30.9%) were in work, including 5 (7.4%)

n heavy manual labour. The RCT was an occupational condition
in 5 (7%) patients. Mean symptom duration was 2.9 ± 4.1 (range:
0.1–16.1) years. A trauma preceded the development or wors-
ening of the symptoms in 20 (29%) patients. Tear sites were as
follows: antero-superior (supra-spinatus and sub-scapularis), n = 5
(7.4%); postero-superior (infra-spinatus and supra-spinatus), n = 35
(51.5%); and antero-posterior (sub-scapularis, supra-spinatus,
and infra-spinatus), n = 24 (35.3%); in the remaining 4 (5.9%)
patients, the imaging studies failed to accurately locate the
tear.

The non-operative treatment methods used were as fol-
lows: rehabilitation programme, n = 34 (50%); sub-acromial
corticosteroid injections, n = 21 (31%), and both, n = 17
(25%).

In the 68 patients evaluated after 12 months, significant
improvements versus baseline were seen for the mean Constant
score (40.7 ± 17.0 [range: 9–75] to 57.1 ± 15.3 [range: 20–86]),
mean weighted Constant score (54.9% ± 22.7% [range: 13–103] to
76.8%± 0.2% [range: 31–120]), and mean SSV (39.0% ± 15.8 [range:
0%–80%] to 65.2% ± 15.8 [20%–99%]) (Table 2). Of the four Con-
stant score items, pain, mobility, and activity were significantly
improved, whereas force was not. Among motion ranges, active for-
wards elevation improved significantly, from 112.2◦ ± 45.1◦ [range:
20◦–180◦] to 137.4◦ ± 33.1◦ [range: 60◦–180◦].

Both the mean Constant score and active forward eleva-
tion were significantly improved versus baseline after 3 and 6
months. Neither improved significantly between 6 and 12 months
(Figs. 1 and 2).

No significant correlations were found between functional out-
comes or final motion ranges and tear type (antero-superior,
postero-superior, or antero-posterior) (Table 3).

4. Discussion

This study confirms the short-term usefulness of non-operative
treatment in patients with irreparable massive RCTs. Thus, the
mean Constant score improved by 14 points from baseline
to last follow-up after 1 year. The final functional outcomes
and motion ranges were obtained within 6 months of start-
ing non-operative treatment. The site of the initial tear was not
significantly associated with the functional outcomes or motion

ranges at last follow-up. These findings confirm our hypothesis
that non-operative treatment deserves to be tried in patients with
irreparable massive RCTs.



Table 2
Function before and after non-operative treatment.

Before non-operative treatment At last follow-up after non-operative treatment p-value

Active forwards elevation 112.2 ± 45.1 (20–180) 137.4 ± 33.1 (60–180) < 0.001
Active external rotation 27.8 ± 20.7 (−20 to 70) 29.9 ± 21.3 (−10 to 70) 0.581
Pain 5.1 ± 3.9 (0–15) 9.8 ± 4.2 (0–15) < 0.0001
Activity 9.1 ± 3.7 (2–16) 13.8 ± 4.3 (5–20) < 0.0001
Mobility 22.4 ± 11.3 (4–40) 28.3 ± 8.4 (8–40) 0.001
Force 3.7 ± 4.6 (0–17) 5.3 ± 5.1 (0–17) 0.069
Total Constant score 40.7 ± 17.0 (9–75) 57.1 ± 15.3 (20–86) < 0.0001
Weighted Constant score 54.9 ± 22.7 (13–103) 76.8 ± 20.2 (31–120) < 0.0001
SSV 39.0 ± 15.8 (0–80) 65.2 ± 15.8 (20–99) < 0.0001

SSV: Subjective Shoulder Value.
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Fig. 1. Change in Constant score value during non-operative treatment.

A fatty infiltration score of 3 or more is a generally accepted
ontra-indication to tendon repair [25,26] in patients with massive
CTs. Therefore, at least initially, the surgeon may recom-
end non-operative treatment, which may include analgesics,

nti-inflammatory drugs, local corticosteroid injections under
ltrasound or fluoroscopy guidance, and rehabilitation therapy.
o consensus exists about non-operative treatment modalities,
otably the indications, methods, and duration. A meta-analysis
f data on the non-operative treatment of RCTs identified 10 non-
andomised studies and highlighted the lack of high-quality studies
27]. Of the 10 studies, only 4 focussed on massive RCTs and none
roduced definitive conclusions.

Collin et al. [16] recently reported a prospective study of 45

atients with irreparable massive RCTs manifesting clinically as
seudo-paralysis of the shoulder. The study used a specific reha-
ilitation programme designed to alleviate the pain, decrease
capulo-thoracic dyskinesia, correct faulty humeral head centring,

able 3
unctional outcomes according to cuff tear site.

Antero-superior (supra-spinatus and
subscapularis)
n = 5 (7.4%)

Postero-super
supra-spinatu
n = 35 (51.5%)

Active forwards elevation 155.0 ± 25.2 (120–180) 145.0 ± 32.5
Active external rotation 42.5 ± 18.9 (30–70) 23.0 ± 21.9
Pain 6.5 ± 3.0 (4.5–10) 10.9 ± 3.8 (
Activity 10.3 ± 2.5 (8–13) 14.1 ± 4.6 (
Mobility 36.7 ± 2.3 (34–38) 28.3 ± 8.6 (
Force 8.0 ± 7.8 (3–17) 4.7 ± 4.0 (
Total Constant score 61.5 ± 9.5 (56–73) 58.0 ± 16.0
Weighted Constant score 81.1 ± 6.3 (75–87) 76.9 ± 20.3
SSV 58.3 ± 16.1 (40–70) 61.9 ± 13.4

SV: Subjective Shoulder Value.
Fig. 2. Change in active forwards elevation during non-operative treatment.

strengthen the scapular stabilisers, and restore proprioception
and movement automatism. Among these 45 patients, those
with postero-superior tears (supra-spinatus and infra-spinatus)
achieved excellent functional outcomes, whereas those with com-
plete antero-superior tears (sub-scapularis and supra-spinatus)
obtained no improvements. Thus, non-operative treatment is most
likely to succeed in patients with excellent sub-scapularis and teres
minor function.

The limitations of our study include the absence of a con-
trol group and short follow-up. However, this is the only
study providing data on function and motion range recov-
ery over time during non-operative treatment of irreparable
massive RCTs. This distinctive feature of our study adds new

information about the indications of non-operative and sur-
gical treatment. Non-operative treatment always deserves to
be tried unless the patient has an antero-superior tear with
pseudo-paralysis.

ior (infra-spinatus and
s)

Antero-posterior (subscapularis,
supra-spinatus, and infra-spinatus)c
n = 24 (35.3%)

p-value

(60–180) 126.8 ± 32.8 (70–180) 0.0799
(−10 to 60) 36.6 ± 18.8 (0–70) 0.1125
1–15) 8.8 ± 4.6 (0–15) 0.0785
6–20) 13.8 ± 4.2 (5–20) 0.2899
8–40) 27.5 ± 8.4 (10–40) 0.2135
0–12) 5.6 ± 6.2 (0–16) 0.5634
(29–86) 55.8 ± 15.8 (20–79) 0.7512
(37–120) 77.2 ± 22.3 (31–114) 0.9419
(30–90) 68.7 ± 17.7 (20–99) 0.1200
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. Conclusion

Non-operative treatment provides significant functional
mprovements in patients with irreparable massive RCTs. The
unctional improvements are achieved within the first 6 months.
urgery can be considered in patients with no or insufficient
mprovements after 6 months.
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