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Abstract

The aim of this manuscript is to present a modification of the current arthroscopic implantation technigue of a biode-
gradable subacromial spacer. This modified ultrasound-guided technique was intended to maximally reduce the in-
vasiveness of the procedure. The ultrasound technique was used to measure the subacromial space for an optimal fit
and to verify subacromial spacer placement in the sagittal and frontal planes. This finding is of particular importance
for patients with contraindications to general or regional anesthesia. The follow-up (5 months) of subacromial spac-
er implantation using ultrasound in a patient with an irreparable rotator cuff tear showed correct spacer placement.

Key words: ultrasonography, glenohumeral joint, rotator cuff tears, biodegradable subacromial spacer, ultra-

sound-guided implantation.

Introduction

Biodegradable subacromial spacer implanta-
tion (Photo 1) offers a chance for a normal life to
patients with massive, irreparable rotator cuff tears
[1-3]. This relatively low invasive method has been
the established standard of treatment [4-8] and can
be accomplished with ultrasound guidance and local
anesthesia.

The use of trapezoidal ultrasound imaging or the
use of a convex probe enables the operator not only
to examine the area underneath the acromion and
visualize the upper part of the glenoid cavity along
with the corresponding part of the glenoid rim but
also to visualize any implants, needles, and other
instruments inserted into this region during the pro-

cedure[9-11]. Notably, all this is achieved with noth-
ing more than local anesthesia with suprascapular
nerve block.

Case report

The female patient was admitted to the hos-
pital because of a massive rotator cuff tear in her
right shoulder, most likely sustained several months
previously. The tear was confirmed ultrasonograph-
ically. The patient had medical contraindications for
general anesthesia and long-lasting surgical proce-
dures. At the time of the procedure (2015 Jan), the
patient was 73 years old (height 158 cm, weight
56 kg). The condition of her glenohumeral joint on
physical examination preceding the procedure was
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Photo 1. OrthoSpace InSpace Balloon System

as follows: abduction up to approximately 60°, joint
crepitations, decrease in muscle strength (3/5), pos-
itive Hawkins and Neer subacromial impingement
signs, and radiographic evidence of a significantly
narrowed subacromial space. The patient received
a subacromial spacer (balloon), size M (middle), un-
der ultrasound control with confirmation under fluo-
roscopy and arthroscopy.

The patient stayed in the hospital for a total of
3 days. Immediately after the procedure, we ob-

Photo 2. Cannula located approx. 10 mm me-
dially to the superior rim of the glenoid cavity
(arrow)
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served a significant improvement in the range of
motion and pain severity. Two days after the proce-
dure, the limb was no longer immobilized, allowing
for active movements.

We assessed the length (size) of the balloon for
implantation by measuring the distance from the
lateral border of the acromion to the point located
10 mm medially to the superior rim of the glenoid
cavity. This assessment was conducted with a long
needle for injections (1.00 x 120 mm — TSK Labo-
ratory, Japan). Subsequently, the subacromial bursa
was anesthetized, a needle was inserted from the
side into the site located 10 to 15 mm medially to
the superior rim of the glenoid cavity, and the tip of
the needle was positioned in such a way as to be vis-
ible on the ultrasound monitor at the site where the
balloon-containing introducer cannula would even-
tually be placed (Photo 2). Additionally, we palpated
(and visualized with ultrasound) the lateral border
of the acromion in order to rest the tip of anoth-
er same-length needle against this osseous marker.
Subsequently, based on the difference in the lengths
of the parts of the needles remaining outside, we
estimated the size of the balloon to be deployed in
the subacromial space.

After determining the balloon size, we inserted
a balloon-containing introducer under ultrasound
guidance so that its tip was located above and ap-
proximately 10 mm medial to the superior rim of the
glenoid cavity.

After inserting the balloon introducer into the de-
sired position in the subacromial space, the introduc-
er was withdrawn and the balloon was inflated with

Photo 3. Spacer inflated to the maximum vol-
ume suitable for the given balloon size

Videosurgery and Other Miniinvasive Techniques 1, January/2019



Ultrasound-guided biodegradable subacromial spacer implantation in a patient with massive irreparable rotator cuff tears

saline solution (0.9% NacCl) to the volume suitable
for the given balloon size (Photo 3). Subsequently,
an appropriate volume of saline was withdrawn, ac-
cording to the requirements of the given procedure,
to ensure the full range of motion (Photo 4). Then,
the appropriately inflated balloon was detached
from the inflation line and left in the subacromial
space[4-7, 12].

We conducted the procedure with local anesthe-
sia, with the patient in the beach-chair position.

Approximately 3 ml of 1% lignocaine was used
to anesthetize the skin and deeper tissues for lateral
port placement (this port was later used for intro-
ducing the catheter with the spacer). Subsequently,
a needle was inserted under ultrasound guidance
into the subacromial space above the superior part
of the glenoid rim. The anesthetic (15 ml of 0.5%
Marcaine solution + 5 ml of 2% lignocaine) was in-
jected as the needle was slowly withdrawn. Addi-
tionally, the suprascapular nerve in the area of the
suprascapular notch was anesthetized (also under
ultrasound guidance) with 10 ml of 0.25% Marcaine.

We also assessed the outcome of the procedure
with the Constant score[6, 8, 11, 13-15]. The patient
underwent ultrasound examinations in the postop-
erative period. Less than half a year after the proce-
dure, the patient exhibited the full range of motion
in the shoulder and a high level of satisfaction with
the outcome of the procedure (Constant score: pain
0 vs. 15; activity 4 vs. 20; range of motion 12 vs.
34; strength 0 vs. 12; total 16 vs. 81). The Constant
score questionnaire was used 2 weeks prior to and
2 months after the procedure. The implanted balloon
underwent partial degradation within the 5-month
follow-up, with only a slight posterior displacement.
However, what was interesting in this case was the
fact that a relatively thick (approximately 3.4 mm)
layer of scar tissue formed at the place that was oc-
cupied by the implanted balloon at the site of the
rotator cuff tear. This scar tissue continued to isolate
the humeral head from the acromion despite the
fact that the partially degraded balloon had lost its
properties, as visualized via an ultrasound examina-
tion (Photo 5).

Discussion

Earlier reports on the use of subacromial spacers
as an innovative technique in arthroscopic surgery
in patients with massive irreparable full-width ro-
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Photo 4. Spacer after an appropriate volume of
saline was withdrawn (final view after procedure)
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Photo 5. Ultrasound image of the patient’s
shoulder obtained 5 months after the procedure

tator cuff tears appeared in 2012 [4-8, 12, 16]. The
authors of those, and subsequent, reports claimed
that implanting a biodegradable balloon into the
subacromial space should reduce friction and im-
prove joint mobility by lowering the humeral head.
However, it is still too early to assess long-term out-
comes of this treatment approach, though the find-
ings of a 3- and 5-year follow-up in 20 patients pre-
sented by Senekovic et al. [5, 8] are promising. The
implanted spacer undergoes complete degradation
within 12 months. Although it seems obvious that
an inflated spacer isolates the humeral head from
the acromion, the continual pain-free shoulder mo-
tion and maintained good shoulder function in the
period beyond 12 months, i.e., when the spacer had
already undergone disintegration [17], are still not
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entirely understood. Our findings, namely, scar tis-
sue formation in the subacromial space, may help
explain this conundrum.

Conclusions

As far as we know, this is the first report on the
use of ultrasound as the main imaging technique to
ensure visual guidance during all steps of subacro-
mial spacer implantation with local anesthesia in
a patient with massive irreparable rotator cuff tears.
At the end of the follow-up period (5 months), the
patient showed favorable signs in the form of a layer
of scar tissue that isolated the humeral head from
the acromion, resulting in significantly increased
joint mobility, pain alleviation, and improved quality
of life.

The procedure presented here is not a novel
technique. It is a modification of an established ap-
proach and should be treated as a complement to
the techniques already used for subacromial spacer
implantation. This treatment approach can be rec-
ommended and may be warranted in certain clinical
situations; however, further studies are needed.
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