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Summary

Background: The aim of this study was to compare
rehabilitation protocol and operative treatment in a
population of patients with a diagnosis of small to
medium rotator cuff tears (≤3 cm), the null hypothe-
sis being that there would been no difference in
terms of clinical outcomes and patient’s satisfac-
tion between the rehabilitation protocol and the
surgical treatment.
Methods: Patients with small to medium supraspina-
tus tears were retrospectively enrolled in this study
and divided in 2 groups: arthroscopic repair (group
A, 20 patients) and reinstated (group B, 18 patients).
At a mean follow-up of 18 months, both groups un-
derwent clinical (Constant, QuickDash, VAS), dy-
namometric and ultrasonographic evaluation.
Results: In both groups a significant clinical im-
provement was registered compared to baseline.
However, surgical treatment yielded better results
in Constant (p=0.004), Quick-Dash (p=0.0012), VAS
(p=0.048) and strength evaluation (p=0.0014). In
group A the re-tear rate was 10%, while in group B

only 11% of increased tear size was registered. 
Conclusion: At a short term follow-up, the surgi-
cal treatment of small to medium supraspinatus
tears yielded better clinical outcomes compared
to the rehabilitation protocol, with better strength
outcomes and 10% re-tear rate. Nevertheless,
physiotherapy still offers acceptable results and
could be a valuable option in patients not under-
going surgery.
Level of evidence: III.

KEY WORDS: rehabilitation protocol, functional treat-
ment, rotator cuff tear, surgery, strength.

Introduction

Rotator cuff tears (RCT) are one of the most frequent
shoulder diseases and their incidence increases with ad-
vancing age1. Nevertheless, only 1/3 of the tears come
to observation, which means that most tears are painless
with only little functional limitation2. Since the first report
by Codman3, several arthroscopic and mini-open tech-
niques have been proposed for the repair of such lesion,
with different results4-8. Surgical repair is performed in pa-
tients with reparable symptomatic lesions with a high
functional demand of the shoulder. The Rehabilitation
protocol included active surveillance, shoulder exercises,
and oral pain medication if necessary.
Conservative physical therapies have been reported
to have acceptable results by many Authors9-14.
Kukkonen et al. in 2014 illustrated that conservative
treatment should be considered as the primary
method of treatment for non-traumatic rotator cuff
tears15. Thus surgical indication must be tailored to
each patient considering psychological factors, ex-
pectations and the presence of systemic disease con-
traindicating surgery. Therefore, the aim of this study
is to compare the rehabilitation protocol and the sur-
gical treatment in a population of patients with a diag-
nosis of small to medium (≤ 3 cm) reparable rotator
cuff tears16, the null hypothesis being that there
would been no difference in terms of clinical out-
comes and patient’s satisfaction between the rehabili-
tation protocol and the surgical treatment.

Materials and methods

We retrospectively identified from our clinical data -
base 75 patients with clinical and radiological evi-
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dence of RCT who arrived at the first orthopaedic vis-
it between 6 months and 2 years after the appear-
ance of symptoms. The subjects had been recruited
between January 2012 and December 2014. Patients
were homogeneous for work activity (no case of
heavy work). Inclusion criteria were: small to medium-
size (≤ 3 cm) according to Cofield RH16, symptomatic
full thickness supraspinatus tears; age between 50
and 75 years; indication for surgical repair. Exclusion
criteria were considered: previous shoulder surgery;
physical therapy before orthopaedic examination;
contralateral rotator cuff repair; bilateral involvement
as confirmed by ultrasound in symptomatic patients;
multiple tendon involvement; frozen shoulder; rheu -
matoid arthritis; neurological disorders; radiologic and
symptomatic osteoarthritis of the glenohumeral or
acromioclavicular joint.
35 patients, which did not meet inclusion criteria,
were excluded, leaving 40 consecutive patients giving
their consent to be included in this study: 20 patients
were treated with surgical repair (group A), while 20
underwent conservative treatment (group B). The
reasons for selecting conservative treatment were
concomitant disorders contraindicating surgery in 12
patients (pulmonary disease, 4 patients; previous car-
diac disease, 7 patients; and unstable angina pec-
toris, 1 patients) (66.7%) and personal reasons in 8
patients (33.3%). 
Patients with diabetes or hormonal diseases were ab-
sent in both groups. Hypertension and hypercholes-
terolemia were equally distributed in both groups. 
Group A underwent the same surgical technique:
arthroscopic repair was performed with patient in lat-
eral decubitus. Standard arthroscopic portals were
used. An arthroscopic single-row repair was per-
formed in all the cases with non absorbable suture
anchor (Corkscrew, Arthrex®). Acromioplasty was
performed only in patients in which signs of subacro-
mial post-suture impingement were arthroscopically
detected. When a long head biceps pathology was
found, a tenotomy/tenodesis or a tenotomy alone was
performed according to patient’s age17. After surgery
all patients underwent the same rehabilitation proto-
col: 4 weeks wearing a brace with shoulder in neutral
position, starting passive exercises at week 2. From
week 5, assisted passive and active exercises in or-
der to regain range of motion (ROM) and strength
were gradually started. The complete recovery of
functional activity was allowed after three months.
Group B underwent a standardized rehabilitation pro-
tocol structured in 3 weekly sessions separated by a
day of rest, for a total of 12 sessions performed with
the help of the same physiotherapist. After this period
exercises were performed on a home-based protocol
by patients with the same frequency and similar exer-
cises. The treatment consisted of passive, assisted
active and active exercises; initial evaluation of the
scapular position compared to the contralateral one;
scapular detachment; simple passive mobilization in
flexion, abduction, external rotation, associated with
optional movements at end of ROM; bilateral stretch-
ing of the pectoralis minor; active mobilization ac-

cording to Kabat’s18 scheme in flexion, adduction and
external rotation with the elbow extended and in flex-
ion, abduction and external rotation with elbow ex-
tended; cognitive therapeutic exercise (CTE) per-
formed through the identification of different pres-
sures on the scapula and the identification of different
circular paths. Physical therapy had not been admin-
istered in both the groups of patients. Patients of both
groups were educated to the assumption of NSAIDs
(paracetamol) as needed.
At follow-up, patients were required to express de-

gree of personal compliance to the protocol with a
scale ranging from 1 to 3 (1: poor compliance; 2:
mean compliance; 3: full compliance).
All patients enrolled underwent a standardized clini-
cal evaluation. In group A, this was conducted at the
time of diagnosis (T0) and at the latest follow-up (T2,
18±2 months). In group B, it was conducted at the
time of diagnosis (T0), at the intermediate follow-up
(T1, 6±1 months) and at the latest follow-up (T2,
18±3 months). Patients were asked to complete Con-
stant Score19, QuickDash20 questionnaires and Visual
Analogic Scale21 (VAS) in order to assess the shoul-
der function. Moreover, patient’s satisfaction at T2
was investigated with a scale ranging from 1 to 4 (1:
Unsatisfied; 2: Poor satisfaction; 3: Good satisfaction;
4: Excellent satisfaction).
At the latest follow-up (T2) patients from both groups
underwent a standardized strength assessment using
a digital dynamometer (Portable dynamometer
HDD1-500 Kgp, Lbt, N). Arm abduction at 45º was
performed with the elbow fully extended and internal
rotation (empty can) on the scapular plane. Two trials
on each upper limb were undertaken, alternating be-
tween the involved and the uninvolved limbs, with the
first trial always undertaken on the uninvolved side.
During each trial, patients were asked to perform to
their maximum muscle strength. Patients were given
adequate rest between trials to minimize fatigue.
Strength values were recorded as Kiloponds and re-
ported as percentage of involved/uninvolved limbs.
A morphological evaluation of the tendons with ultra-
sonography was conducted by the same expert radi-
ologist in both group with the aim of determine the
quality of the repair in the surgical group and to de-
tect the increasing tear size in the conservative
group.
The study meets the ethical standards of Muscle, Lig-
aments and Tendons Journal 22.

Statistical analysis
A total sample size of 14 was considered adequate
for overall comparison of the two groups assuming an
α value of 0.05 (sensitivity of 95%) and a β value of
0.80 (study power, 80%). The calculation of sample
size was performed using G*Power 3 software (Hein-
rich-Heine-University, Dusseldorf, Germany). 
Differences at baseline between the 2 treatment
groups were tested using the Mann-Whitney U test.
The Mann-Whitney U test was used to assess differ-
ences in mean improvement from T0 to T2 in patients
treated surgically or conservatively, from T0 to T1
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and from T1 to T2 in conservative treatment group,
as to assess differences at T2 between both treat-
ments groups. The Chi-square test was used to eval-
uate differences in patient’s satisfaction between the
two groups. 
All statistical analyses were performed by a single
statistic using SPSS 20.0 software (IBM Corp, Ar-
monk, NY, USA). Significance was defined at the 5%
level (P < 0.05).

Results

Baseline and characteristics are presented in Table I.
Group A included 15 women and 5 men, with a mean
age of 63.3 years (±4.7). The tear size was small in 9
patients, medium in 11 patients. The dominant limb
was involved in 11 patients. The time from diagnosis
to treatment was 2±1 months.
Group B included 14 women and 6 men, with a mean
age of 64.2 years (range±3.8). The tear size was
small in 8 patients, medium in 12 patients. The domi-
nant limb was involved in 13 patients. The time from
diagnosis to treatment was 1±0.2 months.
At the latest follow-up, 2 patients out of group B had
undergone surgical repair and were therefore exclud-
ed. When investigating the reason for this choice,
both patients reported their symptoms were getting
worse so they decided to switch to surgical repair.
In group A, we registered a statistically significant im-
provement at T2 compared to T0 for the Constant
score (p=0.0035), the QuickDash (p=0.0053) and the
VAS scale (p=0.01). 
In group B, we registered a statistically significant im-
provement at T2 compared to T0 for the Constant
score (p=0.001), the QuickDash (p=0.00052) and the
VAS scale (p=0.012). We also registered statistically

better results for all the parameters evaluated at T1
compared to T0 and slightly worse results, although
not statistically significant, comparing results at T2 to
those at T1 (Tab. II).
When comparing results of both groups at T2, statisti-
cal analysis showed better results in Group A for the
Constant score (p=0.004), the QuickDash (p=0.012)

and the VAS scale (p=0.048) (Tab.III).
The dynamometric evaluation showed, in group A
93% of strength of involved versus uninvolved side,
while in group B a 76,8% was detected with a statisti-
cally better performance in the surgically treated
group (p=0.0014).
Patient’s satisfaction was excellent or good in 90% of
group A and in 60% of group B, while 10% of group A
and 40% of group B was unsatisfied or poorly satis-
fied (p=0.036).
In the surgical group, the ultrasonographic evaluation
showed a re-tear in 2 patients (10%). In the conser-
vative group, an increased tear size at the latest fol-
low-up was found in 11% of patients as assessed
with ultrasonography.
Out of group A, 15 patients (75%) reported full com-
pliance to the rehabilitation protocol, 2 patients (15%)
reported mean compliance, while 2 more patients
(10%) reported only poor compliance to the protocol
proposed.
Out of group B, 14 patients (77.8%) reported full com-
pliance to the rehabilitation protocol, 2 patients
(11.1%) reported mean compliance, while 2 more pa-
tients (11.1%) reported only poor compliance to the
protocol proposed.

Discussion

The most important finding of this study is that a sig-
nificant improvement was obtained in both treatments
groups in patients with small to medium supraspina-
tus tears, although surgical repair yielded better re-
sults at the latest follow-up. Moreover, good to excel-
lent results were achieved in 90% of patients in group
A compared to 60% in group B. Thus, the hypothesis
of the study was rejected. Another finding of the pre-
sent study is that the analysis of strength measure-
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Table I. Baseline characteristics.

Variables Group A Group B p

No. 20 18
Sex, % (number) female 75 (15) 77 (14)
Age, mean (SD) y 63.3 (4) 64.2 (3) 0.22
Follow-up, mean (SD) months 18 (2) 18 (3) 1
Constant, mean (SD) 46.1 (6) 47.1 (5) 0.77
Quick-DASH, mean (SD) 46.2 (3) 47.4 (4) 0.88
VAS, mean (SD) 7 (1) 6.9 (2) 1

Table II. Group B at the intermediate follow-up (T1).

Variables Group B

Constant, mean (SD) 70.2 (2.2)
Quick-DASH, mean (SD) 19.5 (1.5)
VAS, mean (SD) 3.3 (1)
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ment (s/s difference) showed significant better values
in the surgical group compared to conservatively
treated group. Moreover, the ultrasonographic exami-
nation at the latest follow-up (T2) showed comparable
results between groups , with a re-tear rate of 10% in
group A and a progression of tear size in 11% among
patients of group B.
One of the strengths of the study is the strict selec-
tion of the patients which allowed an evaluation of
two homogeneous groups, particularly regarding
number and type of lesions. To our knowledge, very
few report exist with those specific selection criteria,
moreover considering that all the patients in the sur-
gical group were treated by the same expert surgeon.
However, this study has several limitations. First, the
retrospective fashion with a relatively small number of
patients enrolled and the short-term follow-up. More-
over, although we assessed the results of the repair
and the tear size with imaging at the follow-up, we
didn’t perform any subgroup analysis to determine
differences in successful repair compared to failures
or how increasing tear in the conservative group
could have had an impact on outcomes, if any. How-
ever, considering the small number of patients en-
rolled, we think that this subgroup analysis would not
have had a clinical significance. Finally, although we
performed a dynamometric assessment, this could
not give us strength values as accurate as those
measured by an isokinetic test. Moreover, we evalu-
ate only abduction strength to rule out the status of
the supraspinatus, while a complete assessment in-
cluding elevation and both internal and external rota-
tion could have helped to evaluate global shoulder
function. 
Moosmayer et al.23 in their randomized controlled
study on 103 patients with 5 years of follow-up found
better outcomes in patients operated on for a small to
medium size RCT compared to those treated with
physiotherapy plus secondary repair. In particular,
they detected a mean difference of 5.3 points on the
Constant score comparing both groups at the final fol-
low-up, which is lower than 10.4 points considered
necessary to detect clinically important differences24.
However, when patients undergoing secondary repair
were excluded, as was the case in our study, this dif-
ference reached 9.7 points, which is more similar to
our results (11.6 points). Moreover, in 37% of tears
treated with physiotherapy only, there was an in-
crease in tear’s size on ultrasound of >5 mm, associ-
ated with an inferior outcome.

Three other randomized controlled studies in litera-
ture report results which appear partially in conflict to
those reported in this paper. The first is the report of
Kukkonen et al.25 who showed no clinical advantage
of surgery (acromioplasty alone or acromioplasty and
rotator cuff repair) compared to conservative treat-
ment at two years of follow-up, with all treatments
achieving significant improvement with respect to pre-
intervention time. Despite the similar short-term fol-
low-up, this study included only very small
supraspinatus tears (average size 12.5-14.8 mm),
which, as suggested by biomechanical studies26, do
not confer a biomechanical disadvantage to the
shoulder, while larger tears that involve the entire
supraspinatus may be the critical size that leads to
tear progression and clinical worsening. The second
report is that of Lambers Heerspink et al.27, who did
not observe a difference in functional outcome 1 year
after treatment, except for small significant differ-
ences in pain in favor of surgical treatment. However,
this study included larger and multiple tendon tears
with a less strictly selected group of patients com-
pared to those enrolled in the present study. More-
over, they performed an open repair which didn’t al-
low treatment of additional concomitant disorders, as
long head biceps tendon pathology, reporting 73% re-
pair failure rate. Those aspects should be highlighted
when considering these results. The third is the re-
port of Lee et al.28 who showed that effectiveness of
the rehabilitation protocol is not inferior to arthroscop-
ic repair for patients > 50 years old with a less than
medium-sized rotator cuff tear in a 1-year follow-up
period. However, that study included either partial-
thickness or small to medium sized full thickness
tears and the follow-up was only 1 year. 
The dynamometric assessment showed better results
in the surgical group with a 93% of strength of in-
volved versus not involved side, which is consistent
with the results of the repair and appears in line with
values reported in literature29. Because of the small
number of patients enrolled, we didn’t evaluate the
effect of re-rupture on strength measurements. How-
ever, as recently reported by Colliver et al.30 in their
prospective study, no clear correlation seems to exist
between strength recovery and early post-operative
status of the tendons repaired. Moreover, although an
isokinetic evaluation seems to be more appropriate,
current clinical literature regarding rotator cuff tears
displays significant variability in the types of strength
results reported, despite being published in high-im-
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Table III. Comparison between groups at the latest follow-up (T2).

Variables Group A Group B P value 

Constant, mean (SD) 80.2 (3.4) 68.55 (5.2) 0.004
Quick-DASH, mean (SD) 18.2 (2.8) 22.27 (1.3) 0.012
VAS, mean (SD) 2.1 (1) 4.4 (2.2) 0.048
Dynamometric Evaluation (SD) 93% (2) 76,8% (5) 0.001
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pact orthopedic journals31. 
The ultrasonography imaging at follow-up showed a
re-tear rate of 10% in group A, while a progression of
tear size was found in 11% of group B patients. The -
se results seem to be in line with those reported in
the literature. Although it has been reported that most
of re-ruptures happen during the first three months,
and this seems to explain the number of suture fail-
ures observed in this study, on the contrary, one year
of follow-up seems to be too short an interval to de-
fine the amount of progression of full-thickness
RCT32.
Another finding of the present study is that we regis-
tered a worsening of all results in the conservative
group between the intermediate (T1) and the final fol-
low-up (T2), although it didn’t reach significance. We
could speculate that those results reflect the natural
tendency of RCT to evolve with a progressive increase
of tear size, tendon retraction and degenerative mus-
cular changes28. Moreover, while during the first 12
weeks the rehabilitation protocol was performed with
the help of a physiotherapist, after this period exercis-
es were self-performed by patients. Although most of
the patients (77.8%) reported they were compliant with
the protocol proposed, we are not able to assess the
real compliance of the patients and if that could play a
role in determining outcomes.
Considering the limitations of the study, future random-
ized controlled studies with more selective inclusion
criteria and more standardized outcomes and strength
value reporting are needed to consolidate this data.
In conclusion, at a short term follow-up, surgical treat-
ment of small to medium supraspinatus tears yielded
better clinical outcomes compared to conservative
treatment, with better strength outcomes and a 10%
of re-tear rate. Nevertheless, rehabilitation protocol
still seems to offer acceptable results and could be a
valuable option among patients not undergoing
surgery. 
Further studies, a larger sample of patients together
with a better control of the patient’s post-operative
compliance are needed to determine if the rehabilita-
tion protocol could be a valuable option for patients
with small to medium size tear.
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