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Abstract

Purpose The purpose of this study was to look at the
functional outcomes of arthroscopic repair of anterosupe-
rior rotator cuff tears.

Methods  Sixty-one patients who underwent arthroscopic
repair of anterosuperior cuff tears were retrospectively re-
viewed. At a minimum 6 months of follow-up, shoulder
functional outcome scores including the Constant score
(CS), simple shoulder test (SST) and visual analogic scale
(VAS) were collected. Strength recovery for supraspinatus
and subscapularis was investigated.

Results  All patients (mean age 59 £ 7) were available at
a mean follow-up of 18 £ 7 months. The average CS im-
proved from 30.8 & 10.2 preoperatively to 76.5 &+ 12.0
postoperatively, average SST from 2.6 + 2.0 to 8.8 £ 2.9
and average VAS pain scale from 3.8 = 1 to 0.5 £ 0.5
(p < 0.0001). Strength at belly-press and Jobe tests sig-
nificantly improved (p < 0.0001). All patients with the
exception of one were satisfied with the intervention.
Conclusions Arthroscopic repair of anterosuperior rotator
cuff tears provides a significant improvement in pain relief
and shoulder function. Strength recovery is demonstrated
in medium correlation with tendon healing.

Level of evidence Level IV, therapeutic case series.
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Introduction

Subscapularis (SSC) lesions have been more frequently
reported after the improvement arthroscopic techniques.

SSC lesions follow a trauma in 68 % of cases, while
they are purely degenerative in 32 % of cases. Usual
mechanism is forced external rotation or hyperextension
[1]. Their incidence is around 30 %, with the majority
being partial lesions [2]. For some authors, degenerative
lesions may occur because of an anterosuperior impinge-
ment with the coracoid process and can be isolated or
associated with other tendons tears [3—6]. However, in
90 % of cases a supraspinatus (SS) tear is associated [7].
This configures an anterosuperior rotator cuff tear, which
is a tear involving both the SS and the SSC tendons, with
or without the involvement of the biceps pulley [8]. Those
account for 9.3-23.9 % of all rotator cuff tears [9]. The
pathology of the long head of biceps is frequently asso-
ciated, with instability being observed in 64 % of patients
and rupture in 12 % [10]. Several studies described sub-
scapularis lesions treatment, initially by open approach
[10-12], and lately by means of arthroscopy [8, 13-17].
Although arthroscopic treatment is now well defined and
most series report good outcomes [14, 16, 18-20], some
authors still consider only partial lesions to be reparable
[21].

The most recent series showed improved results after
arthroscopic repair of isolated subscapularis [22, 23] or
anterosuperior lesions [9, 24-27] at short- and long-term
follow-up.
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Aim of our multicentric study was to retrospectively
evaluate the early clinical and structural results of the
arthroscopic repair of anterosuperior lesions. The outcomes
were evaluated in terms of functional results, strength re-
covery and tendon healing.

Materials and methods
The series

From February 2011 to February 2013, 1592 patients un-
derwent arthroscopic treatment for painful shoulder in two
different hospitals, the Cervesi Hospital of Cattolica (RN,
Italy) and the ULSS 17 Hospital of Este (PD, Italy). In
1395 cases, arthroscopy revealed a cuff tear. SSC in-
volvement was detected in 322 cases.

All patients had preoperative standard radiographs (in
anteroposterior and lateral views) and MRI. SS tears were
classified according to the Patte classification [28]. SSC
tears were graded according to the Lafosse classification
[19]. The fatty infiltration was graded according to the
Fuchs classification [29].

Patients were enrolled according to the following in-
clusion criteria: (1) arthroscopic evidence of upper one-
third part full-thickness tear of the subscapularis tendon
(Lafosse type II), (2) evidence of a full-thickness tear of the
supraspinatus tendon (Patte grade I or II), (3) a positive
Jobe and belly-press tests before the intervention (4) a fatty
infiltration 1 or 2 at MRI imaging, (5) above lesions treated
by arthroscopic repair, using a suture anchor, (6) a mini-
mum of 6 months of follow-up after the intervention.

Patients who had complete superior two-thirds tear or
more of the subscapularis tendon (Lafosse classification III,
IV, and V), a not reparable supraspinatus tear, an in-
fraspinatus tear, an infection or previous surgery of the
same shoulder were excluded from the study.

Clinical evaluation was performed both preoperatively
and postoperatively by an independent observer with a

(a)

Fig. 1 a, b The dynamometric Jobe (left) and belly-press tests (right)
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Constant score, simple shoulder test (SST) and visual
analog scale (VAS).

In addition, the strength of the tendons was assessed
with a mechanic dynamometer. SS strength was recorded
both before surgery and at follow-up, whereas SSC
strength was tested at final follow-up and compared with
contralateral side. The Jobe test was performed in a
standing position, with the arm in 90° of abduction and the
elbow fully extended. The belly-press test [12, 30-32] was
performed in a standing position, with the back against the
wall in order to exclude the influence of other muscles. The
wrist was kept in a fixed position (Fig. 1a, b). Belly-press
test was considered negative when patients showed the
same strength of the unaffected side, lacking when strength
was 50 % and positive when was <50 % of the unaffected
side.

An ultrasound examination was performed by two se-
nior radiologists in all patients at a minimum follow-up of
6 months to assess the quality of tendon healing. Tendon
was classed 1 when completely healed, 2 when presented
degenerative appearance or was torn for <50 % of thick-
ness, 3 when 50 % or more was not healed. The correlation
between echographic tendon healing and strength recovery
was investigated as well.

Surgical technique

All patients had the same anesthesia consisting in periph-
eral nerve blocks plus general anesthesia.

In lateral decubitus, patients had the arm in a specific
traction device with 60° of abduction and 6-7 kg of trac-
tion. In the beach-chair position, patients had the affected
arm in a traction device in 60° of forward flexion and
3—4 kg of traction. A standard posterior portal was created
approximately 2 cm inferior and medial from the postero-
lateral corner of the acromion. A diagnostic examination
was performed. LHB was addressed with tenotomy or
tenodesis with lasso-loop technique [33]. Subscapularis
tendon insertion was visualized with the arm in flexion and
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internal rotation [18]. Subscapularis repair was performed
first. The tendon was released, if retracted, and debrided
through combined anterior and anterolateral portals. The
comma sign [34], if present in case of retracted tear, was
preserved. Suture was realized in a single-row shape, with
a simple or mattress stitch on metallic anchor (SuperRevo®
or ThRevo® suture anchor, 5 mm, ConMed Corporation,
French Road, Utica, NY, USA). SS repair was then per-
formed. The suture was in a single-row fashion or in a
suture-bridge configuration, adding a knot-less anchor for
the lateral row (PopLok® knotless anchor, 4.5 mm,
ConMed Corporation, French Road, Utica, NY, USA).

Acromioplasty and Mumford procedures were realized
in the final part of the intervention, where indicated. Co-
racoplasty was performed where examination showed a
narrow coracohumeral space.

Rehabilitation protocol

All patients were discharged 1 day after surgery with an
abduction sling and analgesics. They observed an immo-
bilization period of 30 days. An early rehabilitation pro-
gram was started from the second week post-op, in supine
position and avoiding mobilization in external rotation for
6 weeks. After 1 month, they started active motion. Re-
covery of passive full range of motion was carefully pur-
sued. Every kind of strain was forbidden for the first
3 months. Mild efforts were then allowed, without lifting
heavy weights. From the sixth month, the patients were
allowed to regain all daily living activities.

Follow-up

All patients were reviewed at 6 weeks and 3 months to
check shoulder ROM. Last evaluation was performed at a
minimum follow-up of 6 months. The evaluation was
performed with the same preoperative scores (Constant,
SST, VAS) and clinical tests by an independent examiner.
Strength recovery at the belly-press and the Jobe tests was
assessed with a dynamometer. Standard X-rays and ultra-
sound examination were performed. All patients were
asked about satisfaction with the operation (yes/no). All
patients gave their informed consent prior to their inclusion
in the study.

Statistical analysis

Descriptive analysis consisted of frequencies and percent-
ages for discrete data and means and standard deviations
for continuous data. The paired ¢ test was performed to
analyze the difference in pre- and post-outcome scores for
strength and Constant score. Results of the belly-press test

were converted into a 3-point continuous variable ranging
from 1 (same strength) to 3 (strength <50 %).

The state of the tendon as detected by the US ex-
amination was converted into a 3-point continuous variable
where: score = 1 referred to a completely healed tendon,
score = 2 was given when the tendon had degenerative
appearance or was torn for less than 50 % of thickness,
score = 3 was given when 50 % or more was not healed.

The association between strength recovery and US ten-
don healing was determined using Pearson’s correlation.
All tests were two-tailed, and significance was set with an
alpha value of 0.05.

Results

Sixty-one cases matched with the criteria, and all of them
gave their consent for inclusion in the study. Forty-three
patients were treated in lateral decubitus (LD), and 18
patients in beach-chair position (BC). There were 34 males
and 27 females with an average age at the time of the
intervention of 59 + 7 years. Right shoulder was involved
in 37 cases, and the dominant arm in 44 cases. Median time
between symptoms onset and intervention was
8 £ 3 months. The tear was caused by a traumatic injury in
34 out of 61 cases. In those patients, mean time between
trauma and surgical procedure was 6 = 1 months. All pa-
tients were available at an average follow-up of
18 £ 7 months (minimum follow-up of 6 months in all
cases).

All patients had acromioplasty, 5 had Mumford proce-
dure, 1 patient had coracoplasty. Average Constant score
improved from 30.8 £ 10.2 preoperatively to 76.5 £ 12.0
postoperatively, average SST from 2.6 + 2.0 to 8.8 £ 2.9
and average VAS pain scale from 3.8 = 1 to 0.5 £ 0.5
(p < 0.0001) (Fig. 2). Mean strength at Jobe test improved
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Fig. 2 Functional results (mean preoperative and postoperative
values)
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Fig. 3 Strength recovery in the Jobe test (right) and in the belly-press
test (left)

Table 1 Mean strength (kg) at belly-press test (operated side and
contralateral side) and mean strength (kg) recovery at Jobe test
(preoperative and postoperative value) at last follow-up

Operated Contralateral
Belly-press test (kg) 55+24 9.1 £2.1
Pre-op Post-op
Jobe test (kg) 1.2 £09 6.7 £25

from 1.2 to 6.7 (p < 0.0001). Mean strength at belly-press
was 5.5 contralateral value of 9.1 (p < 0.0001) (Fig. 3).
Mean strength recovery data are reported in Table 1. All
patients were satisfied with the operation except for one,
who complained of a persistent neck pain although her cuff
was healed. The ultrasound examination showed a healed
SS tendon in 61 %, a degenerative pattern in 28 % and a
tear in 11 % of cases. SSC was intact in 78 % and pre-
sented some heterogeneity of the fibers in 22 % of cases.
There were not retears of SSC. A significative correlation
between ultrasound tendon healing and strength recovery
was found (p = 0.05): 0.59 for SS and 0.45 for SSC.

Discussion

Clinical presentation of subscapularis tendon tears depends
on the tear size, the degree of tear propagation to the ad-
jacent cuff and the involvement of the LHB. Some patients
may have no symptoms or only mild symptoms despite
having several lesions, while others may have a complete
impairment and severe pain with only an isolated SSC
tendon tear [25]. Biceps tendon is thought to be a major
source of pain [35]. In the present series, subscapularis tear
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was in most cases only a clinical preoperative finding. The
belly-press test showed a good sensitivity. MRI did not
show any SSC tear in 40 % of cases. These data are in
accordance with the existing literature [36]. In some cases,
SSC lesions were supposed by clinical examination and
indirect MRI signs such as LHB instability and tendinosis
in T2-weighted images. Additionally conventional intra-
operative inspection revealed almost normal articular
morphology, and estimating the extension of the lesion was
not possible. A complete visualization of the SSC footprint
was only possible with the arm in internal rotation and
aiming the scope at the lesser tuberosity, as described by
Burkhart and Brady [18]. Concurrent supraspinatus tear
permitted to have good access to subscapularis tendon and
to easily perform its release once it was tractioned laterally.
The comma sign [34] was visible in all retracted tears and
was preserved during repair (Fig. 4a—c). This allowed a
partial reduction in the supraspinatus tear and facilitated its
reinsertion.

Several studies have documented high success rates
following arthroscopic or open treatment of subscapularis
tendon tears [13, 14, 19, 37, 38]. Open repair of antero-
superior tears have been associated with good clinical
outcomes at long follow-up [39]. More recently, some
studies have reported the outcomes of combined surgical
treatment of anterosuperior cuff tears with biceps pathol-
ogy by means of arthroscopy [24-27, 40].

Bennett [8] reviewed 19 cases (out of 35 operated) of
anterosuperior tears in 139 arthroscopic rotator cuff repair
performed in beach-chair position. Partial SSC tears were
also included. Care was taken to repair the biceps pulley,
and biceps tenodesis was performed only if LHB was
severely frayed. LHB lesions were present in 18 of 19
cases. Only 2 patients had persistent biceps inflammation
after the operation. The average Constant score improved
from 53 to 77. The authors reported that belly-press test
and lift-off test could detect partial and full-thickness tears
of the subscapularis tendon only in case of normal internal
rotation with the arm at 90° of abduction compared with
the normal side (despite false positive findings). Definitive
tests for rerupture or nonhealing were not used, and con-
clusions were based on clinical examination findings and
the acromiohumeral distance.

More recently Kim et al. [25] retrospectively reviewed
20 (out of 32 operated) patients at a minimum 2-year fol-
low-up after an anterosuperior repair. Only the repair of
partial subscapularis tears was included. The treatment was
performed percutaneously with a spinal needle in lateral
decubitus. LHB was fixed to the rotator interval. Good
strength recovery compared to unaffected side was re-
ported with a digital device, but the measurement method
was not described. A positive belly-press test was observed
in 6 cases at last follow-up. A long-lasting tenderness at the
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Fig. 4 a—c The comma sign (asterisk) in a retracted SSC tear. The lateral traction allows the reduction in the tendon on the lesser tuberosity

bicipital groove was also noted. A MRI control at follow-
up was available in 12 of 20 patients and showed a SS
retear in 4 cases and a SS and SSC retear in 1 case. Nev-
ertheless, the functional results were good to excellent re-
gardless of an evident retear at MRI. Constant score
improved from 39.6 to 71.2.

Katthagen et al. [24] described a prospective series of 65
patients. Isolated tears of the SSC tendon were also in-
cluded. The strength was not assessed, and there was not
any imaging analysis to confirm structural integrity of the
tendon at the time of last follow-up. A good outcome at
1 year was reported (89.3). LHB tenotomy was associated
with better results than tenodesis.

Schnaser et al. [26] reviewed 155 cases of rotator cuff
tears. In 44 cases, a SSC tear was found on preoperative
imaging. In 17 cases, a full-thickness anterosuperior cuff
tear was repaired and reviewed at an average follow-up of
15 months, with clinical scores and postoperative MR or
CT imaging. Two SS retears were reported, whereas no
SSC retears were found.

Magqdes et al. [27] performed a prospective multicentric
study on 53 anterosuperior tears. An improvement from 49
to 73 points in the Constant score was recorded at an av-
erage follow-up of 15 months. A global retear rate of 6 %
was reported. Constant score was lower in case of severe
subscapularis fatty infiltration. However, the improvement
in the Constant score was similar regardless the initial
subscapularis fatty infiltration. The rate of tendon healing
was correlated with subscapularis fatty infiltration. Sub-
scapularis tendon rupture size was not significantly corre-
lated with outcomes.

Kim et al. [40] analyzed 59 anterosuperior cuff tears,
treated by means of arthroscopy either by disrupting the
margin between the subscapularis and supraspinatus or by
performing the repair in continuity without disrupting the
margin. The two groups showed the same clinical and
structural outcomes at 2-year follow-up. This is a relevant
finding about the role of the comma sign, which was usu-
ally preserved in the previous series.

Most of the reported series show similar incidence for
the anterosuperior lesions and comparable functional re-
sults after operative treatment. The outcomes of the present
study are similar to those reported in literature.

Only one patient was not satisfied with the operation for
a persistent neck pain in presence of a healed cuff. One
patient developed a facioscapulohumeral dystrophy within
a year after the operation. She had just pain relief because
of a Mumford procedure on her acromioclavicular joint.

The strength recovery of the rotator cuff in terms of
forward elevation, abduction, internal and external rotation
at 6-month follow-up was statistically significant. Fur-
thermore, dynamometric strength assessment was evaluat-
ed in all cases. Affected and unaffected shoulders showed
similar strength at the final follow-up, with the exception of
the cases where rerupture occurred. In some cases, the
passive range of external rotation did not come back to the
level of the contralateral shoulder; however, this did not
seem to restrict the daily activities, as it had already been
described [25]. Ultrasound examination showed tendon
healing in medium correlation with strength recovery.

This study has several limitations. First of all, it is a
cohort study with a quite short follow-up. The absence of a
control group may limit its clinical relevance.

Nevertheless, it is a consecutive series of homogeneous
patients with the same preoperative diagnosis and having
been treated with the same surgical procedure. In addition
all patients had the same preoperative and postoperative
evaluation (clinical and imaging) as well as the same
postoperative protocol. Finally, a correlation between
echographic tendon structures at the last follow-up was
found in medium correlation with the recovery of the
strength in internal rotation. There are few similar series in
the literature, and none of them reported a strength re-
covery analysis.

Forthcoming studies are warranted to investigate a re-
lationship between clinical and anatomical results.

Conclusions

The treatment of SSC tears requires precise clinical and
imaging diagnosis, and consequent arthroscopic surgery
must confirm the exact pathologic anatomy. Arthroscopic
repair of anterosuperior cuff tears provides good clinical
pain relief and functional recovery at a short follow-up. In
particular, a good strength improvement was recorded.
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