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Augmented Fixation With Biodegradable Subacromial
Spacer After Repair of Massive Rotator Cuff Tear
Murat Bozkurt, M.D., Mustafa Akkaya, M.D., Safa Gursoy, M.D., and Cetin Isik, M.D.
Abstract: Unsuccessful outcomes after repair of massive rotator cuff ruptures accompanied by muscle atrophy and fatty
degeneration are frequently associated with inadequate management and secondary tears. We report the functional
differences after rotator cuff rupture repair with a biodegradable spacer application. In these patients, rotator cuff rupture
repair should provide coverage of the humeral head. Subsequently, acromioplasty should be performed to allow adequate
space for the subacromial spacer. Thereafter measurement of the intra-articular space required for application of the
biodegradable spacer is performed. Using this method can decrease the rate of tears by providing a safe subacromial space
in cases of massive rotator cuff rupture.
otator cuff tears, particularly full-thickness
Rmassive tears with muscle atrophy and fatty
infiltration, present with a high rate of secondary
rupture in the postoperative period and subsequently
have poor functional outcomes even if the initial
arthroscopic repair was adequately performed.1 In
massive tears in which nonoperative treatment mo-
dalities have failed and arthroscopic repair has been
applied, arthroscopic repair is commonly found to be an
unreliable treatment option. Other operative treatment
options may include tendon transfers, muscle-tendon
slide procedures, and transplantation of rotator cuff
allograft and synthetic graft materials, as well as
arthrodesis and reverse total shoulder arthroplasty, for
advanced cases.2,3

Our technical approach to the insertion of a polymeric
biodegradable subacromial spacer over the rotator cuff
repair in patients with massive full-thickness tears, as
well the assessment of 2 case report outcomes, is pre-
sented and discussed in this report.4 For this applica-
tion, we used the InSpace system (Ortho-Space,
Caesarea, Israel), which is composed of an introducer
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part and a balloon-shaped spacer made of biodegrad-
able copolymerdpoly(L-lactide-co-ε-caprolactone)da
widely used biocompatible biomaterial that biodegrades
within a 12-month period.5

Technique
To insert the spacer over the repair, the patient is

placed in the beach-chair position. The glenohumeral
joint is approached through standard arthroscopic
portals to perform an arthroscopic examination, fol-
lowed by arthroscopic exploration of the rotator cuff,
which is accessed from the subacromial region. After
debridement of the subacromial region and bursec-
tomy, the connection of the rotator cuff muscles to
tendons and the quality of both structures are checked.
The surgeon assesses muscle atrophy, fatty degener-

ation, and the tendons and then releases the retracted
rotator cuff along all torn muscle projections, trying to
free it sufficiently to allow the repair (Video 1). Once
the secure sites on the torn muscle groups are identified
to pass the stitches inside, rotator cuff repair using a
double-row suture bridge technique is performed on
the torn muscles, with application of sutures at the
secure sites (Fig 1). A Healix anchor and Clear Cannula
System (DePuy Synthes, Raynham, MA) are used
during the procedure. While proper bleeding control is
ensured, the operation site is completely cleaned by
post-repair debridement and bursectomy through the
lateral arthroscopic portal.4,5 To select the proper
InSpace spacer size, an arthroscopic probe is used to
indicate the distance from 1 cm medial to the superior
glenoid to the lateral border of the acromion.4,5 In case
the measurement lies between 2 sizes of the spacer,
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Fig 1. Right shoulder in a patient lying in the beach-chair position. (A) The area of the massive rotator cuff rupture is viewed
from the lateral portal. Arrows show the retracted suprascapularis tendon. (B) Cuff repair is performed arthroscopically by
anchor application through the lateral portal view. (C) Massive cuff rupture repair is performed by the double-row technique.
Arrows show the anchor sutures after rotator cuff rupture repaired.
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which is available in 3 different sizes (small, medium,
and large), the smaller spacer is preferred. The InSpace
system is then introduced from the lateral portal toward
the subacromial region at a parallel projection to the
supraglenoid tubercle. Attention should be given to
ensure that the black marker of the introducing can-
nula within the system is placed over the lateral border
of the acromion. Once the appropriate orientation is
achieved, the protective sheath is withdrawn and the
spacer is exposed (Fig 2). Extension tubing is connected
to a 50-mL Luer-lock syringe filled with saline solution,
and both elements are connected to the system handle.
The spacer is then inflated to the recommended
maximal volume for the selected spacer size to ensure
proper spreading and positioning (as specified by the
device labeling).
During this phase, the handle valve should remain

open to permit backflow of saline solution into the sy-
ringe until the recommended final volume that allows a
full range of motion of the shoulder is achieved.
Deployment of the spacer over the fixation to the hu-
meral head footprint of the rotator cuff repair provides
Fig 2. (a) Proximal edge of application cannula inserted
through lateral portal. (b) Visualization of ruptured rotator
cuff area after repair through posterior portal. (c) Distal edge
of application cannula (2 cm medial to superior glenoid rim).
coverage of the humeral head as if a lateral-row repair
has been performed.
Because excess volume inflation may affect blood

perfusion to the rotator cuff and cause pain, it is
important to inflate up to the recommended volume or
less to avoid damaging the strength of the repair. In the
last step, the device is sealed and secured in situ, and
the delivery system is removed. To check device sta-
bility and confirm accurate placement of the spacer, the
shoulder is passively moved through a full range of
motion (Fig 3). The tips and tricks of the technique are
summarized in Table 1.

Discussion
After repair of massive tears when the surgeon is

unsure about the quality of the repair, as well as in
cases with poor muscle-tendon quality, the main chal-
lenges for the surgeon are both planning postoperative
rehabilitation of the patient and achieving optimal
functional outcomes.6 Cho and colleagues7 reported
that when the severity of fatty degeneration of the cuff
muscles was higher preoperatively, there was a greater
chance of a recurrent tear. It is thus crucial to perform
Fig 3. (a) Subacromial balloon after removal of application
cannula. (b) Inflated subacromial balloon with saline solution
infusion. Arrows show the InSpace balloon before inflation in
the joint.



Table 1. Tips and Tricks of Surgical Technique

Indication
Massive rotator cuff rupture in patients aged >65 yr in whom humeral head coverage is achieved after adequate cuff relaxation
Patient position and preparation
The beach-chair position is better than the lateral decubitus position; the arm is in traction.

Portals
Posterior and lateral portals can be used during massive cuff rupture repair.
Introducing the camera from the posterior portal and the InSpace cannula from the lateral portal can provide technical simplicity during the

procedure.
Treatment algorithm

1. Relaxation of soft tissue using radiofrequency in massive rotator cuff rupture
2. Checking coverage of humeral head after relaxation of soft tissue
3. Application of cuff repair
4. Measurement to determine size of InSpace spacer from lateral portal
5. Introduction of properly sized InSpace spacer from lateral portal to articular space and inflation of balloon with saline solution

Key points
Massive cuff rupture repair should be performed by providing coverage of the humeral head.
Sufficient subacromial decompression for InSpace application should be performed.
When there is controversy when deciding between 2 sizes, the smaller size is preferred because the larger size potentially can irritate the

subacromial space.
The InSpace balloon should be inflated completely and should be settled on the repaired cuff tissue.
Before the balloon is released, an amount of saline solution should be withdrawn to reduce the tension.

Risks
The surgeon must be careful not to harm the InSpace device with the arthroscopic camera.
Inadequate subacromial decompression must be avoided.
Leaving a spur at the acromion after decompression can damage the InSpace device, resulting in early impairment.
The surgeon should provide adequate inflation to expand each layer; otherwise, the effectiveness will decrease and the dislocation risk will

increase.
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some protective and supportive interventions in pro-
spective cases of recurrent tears. In cases with an
atrophic rotator cuff and fatty degeneration, we there-
fore suggest suturing the rotator cuff, strengthening
fixation, and applying the InSpace spacer to achieve
beneficial support of the fixation early and even long-
term. Midterm magnetic resonance imaging results
are promising for both subacromial space restoration
and patient satisfaction.
Actually, the philosophy of the InSpace system

application is based on a similar principle mentioned in
Fig 4. (A) Coronal and (B) axial magnetic resonance imaging vi
balloon after 6 months. The oval shows the InSpace balloon at 6
and on the (B) axial plane.
the study of Kilinc et al.,8 who used a Foley catheter
that was just proximal to the balloon end and inserted
into the subacromial space to allow better visualiza-
tion, triangulation of arthroscopic instruments, and
anatomic repair of the rotator cuff tendon. According
to prior studies, better clinical results tend to occur in
cases of completely healed tendons after surgery.
Therefore it is important to maintain the integrity of
the repaired rotator cuff until complete healing is
achieved between the tendon and the tuberosity. For
that reason, particularly in the post-repair period, the
ews of repaired massive rotator cuff rupture and subacromial
month postoperative follow-up MRI on the (A) coronal plane
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association of the sutured rotator cuff with the tuber-
osity would have positive effects on tendon-bone
healing. In addition, the rotator cuff normally pro-
vides stability by compression of the humeral head into
the glenoid, whereas rotator cuff disruption compro-
mises concavity compression and alters glenohumeral
load structure and direction.
The deployment of the InSpace spacer reduces sub-

acromial friction during shoulder abduction by
lowering the head of the humerus and allows humeral
gliding against the acromion during movement. The
InSpace spacer degrades within 12 months, which is the
period that conforms well with the rehabilitation time
frame after most arthroscopic procedures performed on
the rotator cuff. However, how long the spacer remains
inflated is unclear, as is the exact mechanism explaining
why pain and functional scores continue to improve
beyond the period of spacer dissolution.3 In fact, as
shown by magnetic resonance images obtained at 1-
year follow-up, once the spacer has degraded, there is
soft tissue manifesting as a bursa-like formation that
covers the surroundings of the repaired rotator cuff
(Fig 4). In conclusion, the InSpace spacer is a promising
device that can be used after anatomic tear repair
especially in patients with massive rotator cuff tears
when proper and reliable fixation of the tear is a
challenge.
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