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Abstract We compared the clinical and quality of life
related outcome of rotator cuff repair performed using
either a mini-open or an arthroscopic technique for rotator
cuff tears of less than 3 cm. The records of 64 patients who
underwent rotator cuff repair between September 2003 and
September 2005 were evaluated. Thirty-two patients under-
went a mini-open rotator cuff repair, and 32 patients
underwent an arthroscopic rotator cuff repair. The mean
follow-up period was 31 months in the mini-open group
and 30.6 months in the arthroscopic group (P>0.05). The
UCLA rating system, range of motion examination and the
self-administered SF-36 used for postoperative evaluation
showed a statistically significant improvement from the
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preoperative to the final score for both groups (P<0.05).
No statistically significant difference in the total UCLA
scores was found when comparing the two repair techni-
ques (P> 0.05). This study suggests that there is no
difference in terms of subjective and objective outcomes
between the two surgical procedures studied if patients
have rotator cuff tears of less than 3 cm.

Introduction

Rotator cuff pathology is a an important determinant of
overall health status, with a marked impact on an
individual’s quality of life [1]. Patients with shoulder pain
and function impairment not responding to appropriate
nonsurgical management are candidates for surgery [2, 3],
ranging from open to arthroscopic repairs [4, 5].

We evaluated the effectiveness in term of patient’s status
and quality of life of rotator cuff repair in two groups of
patients: one receiving a mini-open rotator cuff repair
(MOR) and the other receiving an arthroscopic rotator cuff
repair (FAR). We tested the null hypothesis that, in an
homogenous group of patients with an arthroscopically
confirmed lesion of the rotator cuff <3 cm, there is no
difference between repair through a mini-open approach
and an arthroscopic repair.

Materials and methods

Eligibility criteria

Patients were included in the study if they had a rotator cuff
tear diagnosed on clinical grounds and magnetic resonance
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imaging, or a rotator cuff tear <3 cm found at the time of
surgery, with no radiographic signs of fracture of the
glenoid or the greater or lesser tuberosity, and no episodes
of shoulder instability. Patients were excluded from the
study if they had inflammatory joint disease, a Bankart’s
lesion glenohumeral osteoarthritis, prior surgery on the
affected shoulder, an arthroscopic diagnosis of subscapu-
laris tears, other general comoribidities (cardiovascular and
neurological diseases, diabetes) or psychiatric illness.
Patients with workers’ compensation claims or patients
older than 60 years were also excluded from the study.

Study design

A total of 64 patients operated upon for unilateral cuff tears
<3 cm repaired between September 2003 and September 2005
by one single fully trained orthopaedic surgeon with a special
interest in arthroscopic surgery met our inclusion criteria.
There were two groups according to surgical repair method
used, namely, the mini-open rotator cuff repair group (MOR
group) and the arthroscopic rotator cuff repair group (AR
group). The MOR group included 32 patients, 18 men and 14
women, with an average age of 56.0 years (range 4860, SD
3.4, 95%CI 54.8-57.3). The AR group included 32 patients,
15 men and 17 women, with an average age of 56.1 years
(range 4660, SD 3.7, 95%CI 54.7-57.4).

Surgical technique

All the patients received a preoperative interscalene block.
All the procedures were performed by one single surgeon,
with the patient in beach chair position with 8-10 1b of
traction applied to the arm to be operated upon. Gravity
joint irrigation was provided using four litre saline bags
hung at a height of 8 feet. An arthroscopic pump was not
used. After a careful arthroscopic evaluation of the full
thickness rotator cuff tear through standard posterior and
anterior portals, a bursectomy and limited acromioplasty
were performed through the lateral portal. The tear size was
measured using a standard-sized shaver graduated instru-
ment (Arthex, Naples, Florida, USA) and classified
according to their size as small (<1 cm), medium
(1-3 cm), and large (3—5 cm).

AR approach

The footprint was identified in the greater tuberosity and
prepared using a motorised shaver (Arthex, Naples, Florida,
USA) to obtain a bleeding surface. We performed a single
row repair using metal anchors (Corkscrew; Arthrex). The
anchors were placed through an additional percutaneous
access to obtain optimal anchor orientation at 45°. The
tendons were repaired using two pairs of non-absorbable
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no. 2 sutures (Arthrex, Naples, Florida, USA) from the
anchors and secured through the tendon by a suture passer
(Viper; Arthrex). The sutures were tied using a sliding knot
with simple half-hitches on alternating posts.

MOR approach

The rotator cuff tear was located arthroscopically by
inserting a spinal needle percutaneously. A 3—4-cm longi-
tudinal skin incision was made in the direction determined
by following the spinal needle. The deltoid muscle was split
in line with its fibres, and the rotator cuff was exposed.

The footprint underwent minimal shaving using a rasp.
The rotator cuff tear was repaired in the same way as in the
AR group using a single row configuration with metal
anchor (Corkscrew; Arthrex) oriented at 45°. The tendons
were repaired using two pairs of non-absorbable no. 2
sutures (Arthrex) from the anchors, and secured through the
tendon by a free needle. The sutures were tied in the same
way as in the AR group.

Postoperative management

Postoperative management was the same for both groups.
The arm was supported using a sling with 30° of abduction
for three weeks. Pendulum exercises and active elbow
flexion and extension were allowed starting from the first
postoperative day. Assisted passive ROM started within the
first two weeks and was maintained within a comfortable
range until six weeks postoperatively to avoid damaging the
repair.

Water rehabilitation was encouraged starting after the
third postoperative week. At six weeks, overhead stretch-
ing with a rope and pulley were allowed without
restriction. Rehabilitation of the rotator cuff and exercises
aimed at stabilising the scapula were initiated at 10—
12 weeks after the operation. Deltoid strengthening with
low resistance was started after at least three months after
the procedure in patients who had regained 90% of the full
range of motion of the operated shoulder. Heavy manual
work and overhead activities were allowed after a good
restoration of shoulder strength, which occurred six to
ten months after surgery.

Evaluation

An author not involved in the surgical procedure
performed all the outcome assessments. We performed
preoperative evaluations the day before surgery and report
the results of postoperative evaluation at six months and at
final follow-up at an average of 31 months (range 2442,
SD 5.4, 95% CI 29.0-32.9) in the MOR group and
30.6 months (range 24-40, SD 4.5, 95% CI 29.0-32.2) in
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the AR group (P> 0.05) after the operation. Each patient
was evaluated for pre- and postoperative range of motion
(ROM), pre- and postoperative modified shoulder score
(UCLA), as well as pre- and postoperative SF-36 self
administered questionnaire.

Imaging

All patients received a standard preoperative assessment
using standard radiographs (anteroposterior 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.

Functional assessment

A modified University of California, Los Angeles (UCLA)
[6] rating scale for pain, function, ROM, and patient
satisfaction was used to evaluate each patient preoperative-
ly and at follow-up. The maximum score obtainable was
35, and the results were classified as excellent (34-35),
good (28-33), fair (21-27), or poor (0-20).

Range of motion

The shoulder range of motion (forward elevation, external
rotation and internal rotation) was recorded preoperatively
and at six months and two years after the surgery.
Measurements were made, following standard guidelines
[7], in the supine position with the scapula stabilised by
anterior pressure on the shoulder against the examining
table. The examiner obtained three measurements for each
shoulder, and the mathematical mean was used for
statistical purposes.

Quality of life (SF 36)

All patients completed a self-administered SF-36. The SF36
is a 36-item questionnaire widely used to measure health

status. Scores for each item range from 0 (poor) to 100
(good) [8, 9].

Statistics

Data were presented using the mean, standard deviation,
95% CI and range and data ranges as appropriate. Statistical
analysis was done with the SPSS software package, version
11.0 (SPSS, Chicago, IL, USA). The analyses between the
differences in means were performed by analysis of
variance (ANOVA) and paired-samples ¢ test. Significance
was set at P<0.05.

Results

In the MOR group, the rotator cuff tears were classified as
small (<1 cm) in seven patients, and medium (1-3 cm) in
25 patients. In the AR group, the rotator cuff tears were
classified as small (<1 cm) in nine patients, and medium
(1-3 cm) in 23 patients, with no statistically significant
difference in the distribution of the size of rotator cuff tears
between the groups (P>0.05) (ANOVA).

The number of suture anchors used to repair the rotator
cuff tear varied with the size of the tear; we used 1.75
(range 1-2) anchors in the MOR group, and 1.63 anchors
(range 1-2) in the AR group (P>0.05) (ANOVA).

Because of associated biceps tendon pathology, nine
patients required a tenotomy and three patients a tenodesis
in the MOR group, and ten patients required a tenotomy
and three patients a tenodesis in the AR group (P>.0.05).

There were no intra- or perioperative complications.

Clinical findings
MOR group

The range of motion of the affected shoulder improved
from the baseline to last follow-up. Forward flexion
averaged 84° (SD 32°, 95% CI 73-96°) preoperatively
and 157° (SD 8°, 95% CI 154-160°) at the last follow-up
(P<.0.001). External rotation improved from a mean of 81°
(SD 7.8°, 95% CI 79—84°) preoperatively to a mean of 126°
(SD 14, 95% CI 121-131°) at the latest follow-up
(P<.0.001). The mean internal rotation improved from
28° (SD 2°, 95% CI 27-29°) at baseline to 38° (SD 4, 95%
CI 36-39°) at the latest follow-up (P<.0.001). Using the
modified UCLA rating system, the MOR group demon-
strated a statistically significant improvement from a mean
preoperative rating of 11 (SD 2, 95% CI 10-11) to a mean
32 (SD 2, 95% CI 31-33) at the latest follow-up (P<.0.001)
(Table 1).

AR group

The range of motion of the affected shoulder improved from
the baseline to last follow-up. Forward flexion averaged
85° (SD 31°, 95% CI 74-96°) preoperatively and 157°
(SD 9°, 95% CI 154-160°) at the latest follow-up (P<
0.001). External rotation improved from a mean of 8§1° (SD
8°, 95% CI 78-85°) preoperatively to a mean of 125° (SD
13°; 95% CI 120-130°) at the latest follow-up (P<0.001).
The mean internal rotation improved from 28° (SD 3°, 95%
CI 27-29° ) at baseline to 38° (SD 3, 95% CI 36-39°) at the
latest follow-up (P< 0.001). Using the modified UCLA
rating system, the AR group demonstrated a statistically
significant improvement from a mean preoperative rating of
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Table 1 Clinical findings®

Evaluation MOR group AR group
Baseline Six months® Latest follow-up® Baseline Six months® Latest follow-up®
Forward 84 (32; 73-96) 120 (21; 112-127) 157 (8; 155-160) 85.2 (31; 74-96) 107 (30; 96-118) 157 (9; 154-160)
flexion® (deg)
External 81 (8; 79-84) 99 (15; 94-105) 126 (14; 121-131) 81 (8; 78-85) 101 (14; 96-107) 125 (13; 120-130)
rotation® (deg)
Internal 28 (2; 28-29) 33 (3; 31-34) 38 (3; 37-39) 28 (23; 27-29) 32 (3; 31-34) 38 (3; 36-39)
rotation® (deg)
UCLA® 11 (2; 10-11) 23 (5; 21-25) 32 (2; 31-33) 11 (2; 10-11) 21 (4; 20-23) 31 (3; 30-32)

* Analysed using repeated-measures analysis of variance. The values given as mean score (SD; 95% CI)

® P<0.001 between baseline and latest follow-up

¢ No group to group differences preoperatively and at latest follow-up (P>0.05)

11 (SD 2, 95% CI 10-11) to a mean of 31 (SD 3, 95% CI
30-32) at the latest follow-up (P<0.001) (Table 1). At the
latest follow-up, there were no statistically significant differ-
ences between the MOR and the AR groups.

Quality of life (SF-36)

The SF-36 demonstrated a significant improvement in
comparison to their preoperative scores (P<0.001). The
AR group showed improvement similar to the MOR group
at all postoperative intervals in all the categories. There
were no statistically significant differences between the two
groups (P>0.05) (Table 2).

Table 2 SF-36 outcomes®

Discussion

The goal of rotator cuff repair is to decrease pain and
improve shoulder function and quality of life [10]. We
compared clinical and health related quality of life out-
comes of two similar cohorts of patients younger than
60 years of age and treated with either mini-open repair or
arthroscopic rotator cuff repair for an arthroscopically
confirmed lesion of the rotator cuff <3 cm (small and
medium tears). The marked improvement from pre- to
postoperative scores using either repair supports the null
hypothesis that there is no difference in terms of subjective
and objective outcomes between the two surgical proce-

Measure ° MOR group AR group
Baseline Six months Latest follow-up® Baseline Six months Latest follow-up®
Physical 45.0 (5.39; 53.3(7.9; 65.1 (5.1; 45.0 (5.6; 51.5 (5.4; 66.7 (4.3;
functioning 43.1-46.9) 50.4-56.1) 63.3-66.9) 43.0-47.0) 49.6-53.4) 65.1-68.2)
Role 243 (4.7; 37.2 (7.9; 48.7 (7.1; 23.8 (2.9; 39.1 (7.7; 50.0 (5.5;
physical 22.6-26.0) 34.3-40.0) 46.1-51.2) 22.7-24.8) 36.3-41.9) 48.0-52.0)
Bodily pain 32.0 (4.1; 44.6 (9.6 ; 58.5 (6.1; 30.3 (4.0; 47.7 (7.1, 59.3 4.5;
30.5-33.5) 7.7-12.8) 56.3-60.7) 28.9-31.8) 45.1-50.2) 57.7-61.0)
General health 23.1 (3.4; 37.0 (8.7; 49.5 (5.3; 22.5(2.9; 34.7 (6.9; 48.5 (5.0;
21.9-24.4) 33.9-40.2) 47.6-51.4) 21.5-23.6) 32.2-37.2) 46.7-50.3)
Vitality 43.1 (4.2; 47.0 (4.1; 533 (3.8; 424 (4.4; 46.0 (5.5; 50.5 (7.3;
41.6-44.7) 45.5-48.4) 51.9-54.7) 40.8-44.0) 44.0-47.9) 47.9-53.2)
Social functioning 51.3 3.9; 57.6 (5.0; 69.2 (4.6; 50.1 (4.8, 58.4 (6.7, 67.9 (4.2;
49.9-52.7) 55.8-59.4) 67.5-70.8) 48.3-51.8) 56.0-60.8) 66.4-69.4)
Role emotional 41.5 (5.4; 51.5 (6.7, 67.7 (5.6; 42.1 (5.8; 49.7 (6.0; 66.8 (5.1;
39.6-43.5) 49.1-53.99 65.7-69.7) 40.0-44.2) 47.5-51.9) 64.9-68.6)
Mental health 48.7 (4.2; 54.7 (4.9; 61.3 (5.2; 48.5 (6.1; 52.8 (5.1; 58.2 (8.5;
47.2-50.2) 53.0-56.5) 59.4-63.1) 46.3-50.7) 50.9-54.6) 55.1-61.3)

* Analysed using repeated-measures analysis of variance. The values given as mean score (SD; 95% CI)

° No group to group differences preoperatively and at latest follow-up (P>0.05)

€P<0.001 between baseline and latest follow-up
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dures studied at an average follow-up of more that
two years if the patients have rotator cuff tears less than
3 cm. The major strengths of this study are that a single
fully-trained surgeon performed all the operations using a
well-established technique and that the follow-up evalua-
tions were performed by independent assessors. A limita-
tion is the retrospective nature of the study, which leads to
bias in selecting the patients. Moreover, the use of two
different procedures for biceps tendon pathology inevitably
introduced a bias. In our sample, however, we did not note
discernable differences in results in terms of patients’
satisfaction or general status, using either a tenotomy or
tenodesis [11].

There are only a few published articles reporting on
quality of life in patients operated upon with either mini-
open or arthroscopic rotator cuff repair.

Kang et al. [12] reported, in a retrospective study of 63
patients treated with mini-open rotator cuff repair and 65
treated with arthroscopic rotator cuff repair, no statistically
significant improvements at six months in SF-36 general
health, role-emotional, and mental health.

Pearsall et al. [13] used a case-control study design to
report on 52 patients treated with either technique.
Although there was a significant improvement in clinical
outcome from preoperative (UCLA, SST, Constant and
Murley score) to the latest follow-up, the SF-36 was not
significantly different postoperatively.

Gartsman et al. [14] reported highly significant improve-
ments in both general health and function of the shoulder in
55 consecutive patients treated with arthroscopic repair for
full-thickness tears of the rotator cuff. They used the SF-36,
UCLA, and ASES scores to assess the outcomes, and
concluded that SF-36 score could demonstrate the impact of
orthopaedic pathology as well as the outcomes of the
treatment.

Baysal et al. [10] assessed the quality of life results by
administration of the Western Ontario Rotator Cuff
(WORC) index and the American Shoulder and Elbow
Surgeons (ASES) questionnaire. They found no significant
changes in shoulder pain and function between one and
five years after the repair at a median of five years
postoperatively in 69% of the patients.

Mothadi et al. [2] conducted a randomised clinical trial
to compare open surgery to arthroscopic acromioplasty with
mini-open repair using a disease-specific quality of life
questionnaire (RC-QOL). They found similar results in
terms of quality of life between two groups at final follow-
up. On the other hand, at three months the mini-open group
showed a better RC-QOL score than the open group (55.6)
(P=0.005). This finding is related to the low invasive
nature of mini-open repair.

We used the SF-36 self-administered questionnaire.
Although the SF-36 is not joint specific [15, 16], it can

show the impact of rotator cuff repair in patients without
other major illnesses [17]. We found a statistically
significant improvement from baseline to six months and
to last follow-up using both repair techniques (AR and
MOR). These results could arise from accurate patient
selection excluding confounding factors such as other
general comoribidities, psychiatric pathology or patients
with workers’ compensation claims [18, 19], which would
alter the components of the SF-36 questionnaire. Further-
more, we compared only rotator cuff tears with similar size
and with similar fixation (suture anchor).

Previous studies demonstrated the fixation strength for
suture anchor repairs [20, 21]. The UCLA scores and ROM
findings improved significantly from baseline to the last
follow-up [14, 22-24].

Several papers reported satisfactory results with acro-
mioplasty for the management of partial and full-thickness
rotator cuff tears [25, 26]. Moreover, Norlin et al. [27]
found good long-term results (10-13 years) for full
thickness small defects using only subacromial decompres-
sion. Indeed, several studies reported subjective improve-
ment of the Short Form 36 outcomes in comparison to
preoperative status, performing cuff repair without decom-
pression for full-thickness rotator cuff tears [28-30].

In our sample, a bursectomy and limited acromioplasty
were associated with the arthroscopic repair, but the effect
of the procedure on general outcome was not quantifiable,
since it was performed in all patients.

In the future, there is a need for a randomised clinical
trial to evaluate outcome after rotator cuff repair with either
mini-open repair or the arthroscopic technique using at least
two health-related quality of life questionnaires—one
regarding the general health status and the other joint
specific to evaluate the real impact of rotator cuff repair on
the quality of life.

Conclusion

There are no differences in objective and subjective
outcomes with AR and MOR techniques in rotator cuff
tears less than 3 cm. When facing patients with these tears,
surgeons should chose the technique they are more familiar
with, as the objective and subjective results using either
technique are equally good and predictable.
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