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Arthroscopic Subacromial Spacer Implantation in
Patients With Massive Irreparable Rotator Cuff Tears:

Clinical and Radiographic Results of 39
Retrospectives Cases
Julien Deranlot, M.D., Olivier Herisson, M.D., Geoffroy Nourissat, M.D., Ph.D.,
David Zbili, M.D., Jean David Werthel, M.D., M.S., Marie Vigan, Ph.D., and

Francois Bruchou, M.D.
Purpose: To evaluate the clinical and radiographic outcome of a biodegradable subacromial spacer in the treatment of
massive irreparable rotator cuff tear. Methods: Between January 2011 and December 2014, all shoulders with symp-
tomatic massive irreparable rotator cuff tears treated at our institution with arthroscopic implantation of a biodegradable
subacromial spacer followed for at least 1 year were included in our series. Patients with osteoarthritis � grade 3 in the
Hamada classification were excluded. Outcome measures included pre- and postoperative, range of motion, Constant
score, acromiohumeral distance, and Hamada classification on anteroposterior and lateral radiographs. Results: Thirty-
nine consecutive shoulders (37 patients) met the inclusion criteria. The mean age of patients was 69.8 (53-84) years. At
the last follow-up (mean 32.8 � 12.4 months), range of motion was significantly increased for all patients in anterior
elevation (from 130� to 160�, P ¼ .02), abduction (from 100� to 160�, P ¼ .01), and external rotation (from 30� to 45�,
P ¼ .0001). The mean Constant score was also significantly (P < .001) improved from 44.8 (�15.2) preoperatively to 76.0
(�17.1) at the last follow-up. The mean acromiohumeral distance significantly (P ¼ .002) decreased from 8.2 mm (�3.4)
to 6.2 mm (�3.1) at the last follow-up. The Hamada score progressed of 1 radiographic stage in 4 shoulders (15%) and
progressed of 3 stages in 2 (4%), whereas the other 32 shoulders remained stable. No intra- or postoperative complications
were found except for 1 patient who required a revision for spacer migration. Conclusions: Arthroscopic implantation of
a subacromial spacer for irreparable rotator cuff tear leads to significant improvement in shoulder function at a minimum
of 1 year postoperatively. Level of Evidence: Level IV, therapeutic case series; treatment study.
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functional demand. Medical treatment and rehabili-
tation should always be considered before any sur-
gical treatment.1 However, when this has failed,
many different surgical procedures have been
described including acromial decompression with bi-
ceps tenotomy or tenodesis, partial cuff repair, tendon
transfer, tendon allograft, synthetic patch, superior
capsule reconstruction, or reverse shoulder arthro-
plasty.2-14 Currently, there is no guideline to manage
massive irreparable cuff tear, and since 2012 several
authors have described the implantation of a biode-
gradable subacromial spacer into the subacromial
space in this indication.14,15 The subacromial spacer
has been designed to create a physical barrier be-
tween tissues in the subacromial space and keep the
humeral head down when the cuff is not efficient to
facilitate deltoid action.
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However, the literature is limited concerning the
clinical results, and only one prospective study has been
published with satisfactory clinical outcomes.16

The purpose of this retrospective study was to
evaluate the clinical and radiographic outcome of a
biodegradable subacromial spacer in the treatment of
massive irreparable rotator cuff tear.
Our hypothesis was that a biodegradable subacromial

spacer would be a safe and reproducible procedure
providing a significant functional improvement for
irreparable rotator cuff tear with no arthritis.

Methods

Study Design
Between January 2011 and December 2014, all

patients who had undergone arthroscopic implantation
of a biodegradable subacromial spacer were included.
The exclusion criterion was an osteoarthritis >3 in the
Hamada classification. A subscapularis tear was a
contraindication because it may lead to a risk of anterior
migration of the spacer.
The decision to perform surgery was made after failure

of nonoperative treatment and rehabilitation for at least
6 months. The indication for arthroscopic implantation
of a subacromial spacer was: all patients who came at
our institution between January 2011 and December
2014 for a symptomatic and irreparable rotator cuff tear
with tendon retraction (Patte > stage 2 in the Patte
classification),17 fatty infiltration of muscles (Goutallier
�3),18 no osteoarthritis (<grade 3 in the Hamada clas-
sification),19 and a minimum 1-year follow-up. The
irreparable nature of the tear was defined by the fatty
infiltration (�3)18 and the intraoperative ability of the
surgeon to reattach the tendon on its insertion.

Surgical Technique
All patients underwent shoulder arthroscopy in the

beach chair position with general anesthesia and
interscalene block. All surgeries were performed by
one of the senior authors (F.B.). Posterior and
anterolateral portals were used for complete arthro-
scopic evaluation before implantation of the sub-
acromial spacer InSpaceTM Balloon System
(Orthospace, Caesarea, Israel). Intraoperatively, the
integrity of the subscapularis tendon was verified, as
a subscapularis tear was a contraindication for the
procedure. The surgeon assessed the ability to repair
the tendon on its insertion. Once the irreparable
nature has been confirmed, a subacromial debride-
ment and tenotomy of the long head of the biceps
tendon were systematically performed except for the
patients who already had a spontaneous rupture of
the tendon of the long head of the biceps. For these
patients, the stump was excised at its insertion on
the glenoid. None of the patients underwent a biceps
tenodesis. A subacromial spacer (polylactic acid and
epsilon-caprolactone) was introduced through the
lateral portal and was inflated with saline solution as
recommended by the manufacturer (Fig 1). The
stability was assessed peroperatively with rotation
and abduction of the shoulder.

Postoperative Protocol
Patients were placed in a sling with passive and active

motion exercises started on the day after surgery.

Functional Evaluation
The same operating surgeon examined all patients

preoperatively. Two independent orthopaedic shoulder
surgeons examined patients postoperatively. The Con-
stant score and the range of motion were measured
during the preoperative clinical examination.20 Active
abduction and external rotation were measured in
degrees. Internal rotation was recorded.
The Constant score was adjusted for age and gender.

Postoperatively, the clinical evaluation included range
of motion and Constant score.21,22

Radiographic Evaluation
Shoulder anteroposterior and lateral radiographs

were performed for all patients preoperatively and at
the last follow-up. The radiologic evaluation was
performed by a senior osteoarticular radiologist. Post-
operative radiographs were taken at the time of the last
follow-up of the patient.
The morphology of the acromion was assessed

preoperatively according to the Bigliani classification.23

All patients underwent a preoperative computed
tomographic arthrography or magnetic resonance
imaging to evaluate rotator cuff retraction in the frontal
plane according to the Patte17 classification and fatty
infiltration according to the Goutallier classification.18

Acromiohumeral distances and Hamada classifica-
tion24 were assessed pre- and postoperatively.

Statistical Analysis
Continuous variables are summarized in mean and

standard deviation and categorical in percentages.
Student’s t-tests or Wilcoxon tests for the paired sample
were used to compare mean depending on the sample
size. Chi-squared tests were performed to test for
categorical variables. P values were assessed at the .05
level. Considering the results, we performed a subgroup
analysis (post hoc) to identify differences according to
the status of the long head biceps tendon. All statistical
analyses were performed with SAS software, version
9.4 (SAS Institute, Cary, NC). Assuming that differences
in Constant score pre- and postoperatively would
exceed the minimal of 10,12 power analysis indicated
that a minimum sample size of 32 patients was required
to establish significant differences with statistical power
of 0.95 (alpha ¼ 5%).



Fig 1. Schematic representation of the spacer deployment (step
1: arthroscopic evaluation, step 2: selection of the correct sub-
acromial spacer size, step 3: insertion and inflation with saline
solution, step 4: stability assessment) and the peroperative view
once the spacer inflates (view through the spacer).

ARTHROSCOPIC SUBACROMIAL SPACER IMPLANTATION 1641
Results
Thirty-seven consecutive patients (39 shoulders) with

a massive irreparable rotator cuff tear underwent
arthroscopic implantation of a biodegradable
subacromial space. The average follow-up was
32.8 months (�12.4). The average age of the subjects at
the time of surgery was 69.8 (53-84) years. Socio-
demographic data are summarized in Table 1.
Table 1. Baseline Characteristics of Patients: Social
Demographics, Paraclinic Evaluation

Gender, n (%)
Female 22 (59.5)
Male 15 (40.5)

Age at operation (y), mean (SD) 69.8 (�7.9)
Occupation, n (%)

Retired 31 (81.8)
Manual work 1 (2.6)
Sedentary work 6 (15.8)

Operated limb, n (%)
Right 27 (73.0)
Left 8 (21.6)
Bilateral 2 (5.4)

Retraction, n (%)
Stage 2 1 (2.6)
Stage 3 37 (97.4)

Sagittal extension, n (%)
Supraspinatus 20 (52.6)
Supra and infraspinatus 18 (47.4)

Goutallier fatty infiltration, n (%)
Stage 2 2 (5.1)
Stage 3 26 (68.4)
Stage 4 10 (26.3)

Hamada classification, n (%)
Stage 1 24 (77.4)
Stage 2 6 (19.4)
Stage 5 1 (2.6)

SD, standard deviation.
One patient required a revision procedure for spacer
migration at 3 months. This patient was treated by
revision surgery with a new arthroscopic subacromial
spacer replacement. The latest adjusted Constant score
for this patient was 63 after 36 months of follow-up.

Anatomic Lesions
Intraoperative biceps findings are summarized in

Table 2.
Thirty-seven shoulders had a stage 3 frontal retraction

according to the Patte classification. Twenty-one
shoulders had an isolated tear of the supraspinatus
tendon and 18 had tendon tears of both the supra-
spinatus and the infraspinatus.
Twenty-seven shoulders had a stage 3, 2 had a stage

2, and 10 had a stage 4 fatty infiltration according to the
Goutallier classification.

Clinical Outcome
At the last follow-up, range of motion was signifi-

cantly increased for all patients in anterior elevation
(P ¼ .02), abduction (P ¼ .01), and external rotation
(P ¼ .0001). Clinical results are detailed in Table 3.

Functional Results
The mean preoperative Constant score was 40

(�14.6). The mean preoperative adjusted Constant
score was 45 (�15.2).
At 1-year follow-up, the mean Constant score was

improved to 59 (�13.7), and at the last follow-up, the
mean Constant score and adjusted Constant score were
significantly improved to 64 (�13.6) (P < .0001) and 76
(�17.1), respectively (Fig 2). A significant improvement
occurred between the 1-year follow-up and the 3-year
follow-up regarding the adjusted Constant score
(P¼ .02). The last follow-up adjusted Constant score was
excellent (>100points) for3 shoulders (9%), good(86-99
points) for 8 (23%), fair (65-85 points) for 16 (45%), and
poor (<65 points) for 8 shoulders (23%). All items of the
Constant score were significantly improved (Table 4).
Spontaneous preoperative rupture of the tendon of

the long head of the biceps did not influence signifi-
cantly the postoperative Constant score (P ¼ .2).

Radiographic Results
The preoperative radiological assessment is summa-

rized in Table 1.
Table 2. Peroperative Biceps Tendon Evaluation

Long head of the biceps tendon, n (%)
Prerupture 2 (5.1)
Rupture 3 (7.7)
Hypertrophy 11 (28.2)
Subluxation 23 (59)



Table 3. Preoperative and Postoperative Clinical and
Radiographic Outcome

Preoperative
3-Year

Follow-up P Value

Clinical outcome
Anterior elevation 124 (48) 14 (35) .02
Abduction 113 (53) 136 (43) .01
External rotation 32 (19) 52 (25) .0001

Radiographic evaluation
Acromiohumeral distance 8 (3) 6 (3) .002

NOTE. Values are presented as mean (standard deviation).
P values of Student’s t-tests or Wilcoxon tests for a paired sample.

Table 4. Preoperative and Postoperative Constant Score

Preoperative Postoperative P Value

Pain 4 (3) 8 (1) <.0001
Activities of daily living 5 (3) 15 (4) <.0001
Range of motion 26 (10) 34 (7) .0003
Strength 3 (3) 7 (4) <.0001
Total 39 (14) 64 (14) <.0001

NOTE. Values are presented as mean (standard deviation).
P values of Student’s t-tests or Wilcoxon tests for a paired sample.
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At the last follow-up, the mean acromiohumeral
distance significantly decreased from 8.2 to
6.2 mm (P ¼ .002). The mean acromiohumeral distance
difference was 2.1 mm (�3.2).
Concerning the Hamada score, 4 patients progressed

of 1 radiographic stage (15%) and 1 patient progressed
of 3 stages (4%).
Spontaneous preoperative rupture of the tendon of

the long head of the biceps did not influence signifi-
cantly the postoperative acromiohumeral distance
(P ¼ .4).

Discussion
The most important finding of this study is that a

subacromial spacer is a safe and reproducible procedure
that leads to significant functional improvement in
patients with massive irreparable rotator cuff tear with
no arthritis.
The definition of massive tears is controversial.

Cofield25 described them as tears >5 cm in length.
Gerber et al.11 described them as tears involving 2 or
more tendons although some authors restricted this
definition to tears of more than 2 tendons.26,27 The
rotator cuff reparability is determined by several factors
that typically include acromiohumeral distance, frontal
retraction according to the Patte classification, and fatty
infiltration of the muscle.
Many palliative interventions are possible for patients

with symptomatic massive irreparable rotator cuff tear,
but there is no surgical guideline to treat this population.
Fig 2. Boxplot repartition for (A) Constant and (B) adjusted Con
Tenotomy of the long head of the biceps tendon is
probably the safer and less aggressive surgical treatment
to address symptoms in patients with massive irrepa-
rable rotator cuff tear.2-5

Partial repair or tendon transfers such as the latissi-
mus dorsi transfer or more recently the lower trapezius
transfer could be satisfactory therapeutic op-
tions.10,12,28-30 However, prospective randomized
studies comparing those procedures with isolated biceps
tenotomy are limited. Tuberoplasty could also be a
surgical option, but the procedure has not been
validated.31,32

Mihata et al.14 recently described an alternative for the
irreparable cuff tears with a superior capsular recon-
struction. In their study, the American Shoulder and
Elbow Score was significantly improved from 23.5 to
92.9. Active range of motions was significantly improved
for active anterior elevation and external rotation. How-
ever, this procedure requiring an autograft with fascia
lata increases the morbidity of the procedure (donor
site). More recently, alternatives have been developed
with allograft or xenograft with interesting results.33,34

Recently, arthroscopic subacromial spacer implanta-
tion has been proposed to restore a pain-free functional
shoulder function.16

Concerning the functional outcome, the results of this
study are in agreement with the study of Senekovic
et al.16 In their study, the Constant score showed
statistically significant improvement with 68.8% of the
patients who had an improvement of at least 25 points.
Walch et al.5 reported results of 307 open biceps

tenotomy. At a mean 57-month follow-up, the adjusted
stant score: pre- and postoperative measures.
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Constant score increased by an average of 25.3 points
with a final score of 88.9. Boileau et al.4 reported the
results of 39 tenotomies versus 33 tenodesis. At a mean
35-month follow-up, the mean Constant score
increased by an average of 20 points with an average
final score of 66.5. The results did not significantly differ
between the 2 groups.
The mean acromiohumeral distance was found to

decrease significantly in this study. In addition, 22
shoulders had no deterioration according to the Ham-
ada radiographic classification. The average reduction
in acromiohumeral distance between the pre- and
postoperative evaluation was 2.1 mm, which is more
than what has been reported by Walch et al.5 and by
Boileau et al.4 after tenotomy or tenodesis of the biceps.
Therefore, in comparison, subacromial spacers were
found to have less satisfactory radiographic results in
this study.
This retrospective study showed an improvement of

the functional outcome, which seems to remain stable
over time. Those results are similar to what has been
reported for isolated tenotomy. In addition, the preop-
erative status of the long head biceps tendon did not
influence significantly the postoperative Constant score
(P ¼ .2).

Limitations
There are some limitations of this study. First, this is

a retrospective study that entails in it all the limita-
tions of a retrospective study, Secondly, the number
of patients is limited, even if we consider only
massive irreparable cuff tear. Thirdly, clinical and
radiographic data assessment was performed by a
single examiner, and the preoperative assessment was
performed by the surgeon, exposing to a measure-
ment bias. However, the reliability of these mea-
surements was improved by the use of standardized
and validated assessment tools. Finally, there was a
high rate of isolated irreparable supraspinatus tears in
our series. Irreparability was assessed by the surgeon
according to the fatty infiltration and to his intra-
operative ability to fix the tendon on the footprint
without any tension.
The subacromial spacer appears to be a safe and

reliable procedure for irreparable rotator cuff tear
with a low rate of complication, even when the
tendon of the long head of the biceps is already
spontaneously torn. At a mean 3-year follow-up, re-
sults are encouraging and close to those obtained
after tenotomy or tenodesis of the long head of the
biceps, except for abduction and external rotation
that seem to be more significantly improved by the
spacer. Longer follow-up is mandatory to confirm this
clinical difference and to confirm that the radiological
modifications observed in this study are stable over
time.
Conclusions
Arthroscopic implantation of a subacromial spacer for

irreparable rotator cuff tears leads to significant
improvement in shoulder function at a minimum of
1-year postoperatively.
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