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Introduction

Massive irreparable rotator cuff tears present a significant
challenge for the orthopedic surgeon. Multiple treatment
options have been described including partial repair with
and without graft augmentation, interposition grafts,
debridement, tendon transfer, superior capsule reconstruc-
tion, and reverse total shoulder arthroplasty (TSA)
[7,10,28]. More recently, the InSpace subacromial balloon
spacer (originally OrthoSpace, now Stryker) was devel-
oped for temporary and possibly definitive treatment of
massive irreparable rotator cuff tears. The product has
been in use in Europe for over a decade, receiving US
Food and Drug Administration (FDA) clearance in July
2021 [23,24].

The biomechanical principle employed by the subacro-
mial balloon spacer is depression of the humeral head and
restoration of the native glenohumeral alignment in the
coronal plane, resulting in frictionless gliding and reduced
subacromial shear forces [3,14,17,20,21]. The InSpace bal-
loon is made from poly(l-lactide-co-g-caprolactone)
(PLCL), a polymer that utilizes the strength of poly(l-lac-
tide) and the flexibility of e-caprolactone in a 70:30 ratio. It
degrades over 12 months via a foreign body reaction, lead-
ing to elimination of the material [26]. The ideal candidate
for this procedure is the low-demand, older patient with
pain secondary to supraspinatus tendon tear, minimal gle-
nohumeral arthritis, and an intact subscapularis who has
failed non-operative treatment [3,17,25-27]. Complications
associated with the use of this balloon include persistent
pain requiring additional surgery, infection, nerve injury
and dysesthesia, synovitis, foreign body reaction, and
migration of the implant [2,4—6,9,15,16,18,19].

We present the case of a patient who underwent
arthroscopic placement of the subacromial balloon spacer
with subsequent early rupture and deflation of the device
associated with acute-onset atraumatic shoulder pain and

functional limitation at 3.5 weeks postoperatively. This
complication has not previously been described in the
literature.

Case Report

The patient described in this case report provided informed
consent to describe the details of her case. An §82-year-old
woman presented with a 1-month history of left shoulder
pain following a ground-level fall onto her left side. The
history, physical examination, and imaging studies includ-
ing magnetic resonance imaging (MRI) and plain radio-
graphs revealed complete tears of the supraspinatus and
infraspinatus tendons with retraction to the glenoid,
Goutallier grade 2 fatty atrophy of the supraspinatus and
infraspinatus and grade O fatty atrophy of the teres minor
and subscapularis, mild superior migration of the humeral
head relative to the glenoid with a subacromial space mea-
suring 2.2 mm, a Bigliani type I acromion without a spur,
and no significant glenohumeral joint arthritis (Fig. 1).
After 3 months of conservative treatment including oral
non-steroidal anti-inflammatory medications and steroid
injections into the glenohumeral joint, her pain persisted,
primarily with overhead function. Active range of motion
(ROM) was measured at 30° of forward flexion, 30° of
abduction, 20° of external rotation, and internal rotation to
the level of L1. She was noted to have full passive ROM.
Given her advanced age and low demand, she elected to
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Fig. 1. Preoperative coronal T |-weighted magnetic resonance
image of left shoulder. The humeral head is superiorly elevated
with a subacromial space measurement of 2.2 mm.

undergo arthroscopic debridement of the glenohumeral
joint and subacromial space, with insertion of the InSpace
subacromial balloon spacer.

The patient’s medical history was notable for obstruc-
tive sleep apnea, asthma, and atrial fibrillation. Her height
was 62”7, weight was 202 Ibs, and body mass index (BMI)
was 37. Preoperatively, she was medically cleared for
surgery by her cardiologist.

After the administration of regional and general anes-
thesia, she underwent left shoulder arthroscopy in the
beach-chair position. Initial diagnostic arthroscopy
revealed age-appropriate minimal arthritic changes, com-
plete tears of the supraspinatus and infraspinatus tendons,
and intact teres minor and subscapularis tendons; there was
no evidence of instability or adhesive capsulitis. Passive
ROM was noted to be 170° of forward elevation, 160° of
abduction, 60° external rotation with the arm at 0° of
abduction; with the arm at 90° of abduction, there was 70°
of internal rotation before the scapula began to lift off the
posterior chest wall.

Extensive arthroscopic debridement and total synovec-
tomy were performed with the use of standard arthroscopic
techniques. She then underwent subacromial decompres-
sion without acromioplasty. Excess tendon was debrided
from the greater tuberosity, and the subacromial space scar
tissue was removed and debrided for placement of the bal-
loon spacer. A small (40 mm X 50 mm) balloon was
selected and placed according to the manufacturer’s proto-
col. The balloon was filled with 16 cc of physiologic saline
and was noted to be stable and in the appropriate position.
No complications were noted during or immediately after
the procedure.

At routine follow-up 2 weeks after surgery, the patient
reported satisfaction with the procedure and pain control
and had started physical therapy. Three-and-a-half weeks
after surgery, the patient experienced acute-onset atrau-
matic left shoulder pain with associated ROM limitations,
primarily abduction and forward flexion. Evaluation in the
emergency department revealed the absence of systemic
symptoms including fever and a normal white blood cell
count (6.29 k/cmm), although her C-reactive protein level
and erythrocyte sedimentation rate were elevated (129.8
mg/L and 38 mm/h, respectively). She was hospitalized
because of severe pain. Given concern for possible infec-
tion, MRI of the shoulder was ordered and demonstrated
deflation of the subacromial balloon spacer with mild pos-
terior migration of the balloon under the acromion process
and surrounding hemarthrosis (Fig. 2). In addition, the
humeral head was superiorly elevated with a subacromial
space measurement of 2.1 mm (Fig. 3). Pain was controlled
with the use of opioids, and infection was ruled out given
her absence of systemic symptoms and reassuring white
blood cell count. The patient was discharged home in stable
condition.

During evaluation in clinic 1 week after hospital admis-
sion, the patient reported continued pain and functional
limitation. C-reactive protein level and erythrocyte sedi-
mentation rate had trended down (22.1 mg/L and 33 mm/h,
respectively). Further treatment options were discussed
including watchful waiting, steroid injection, repeat arthros-
copy with removal of the deflated balloon and replacement
with a new balloon, or reverse TSA. She elected to undergo
reverse TSA.

One week later, she underwent uncomplicated reverse
TSA, during which a large hemarthrosis within the subacro-
mial space and communicating with the glenohumeral
space was encountered. The subacromial balloon spacer
was removed atraumatically, and it was noted to be com-
pletely deflated. Inspection revealed a tear at the seam of
the balloon at the 8:00 position relative to the glenoid (12:00
position) and the balloon neck from the lateral side (6:00
position) (Fig. 4). The balloon was returned to the manufac-
turer for further evaluation.

At the most recent follow-up visit 6 months after reverse
TSA, the patient reported no pain and increased mobility;
ROM was measured at 150° of forward flexion, 140° of
abduction, 50° of external rotation, and internal rotation to
the level of LS.

Discussion

This case illustrates a previously unreported complication,
atraumatic early balloon rupture associated with acute-
onset severe pain, arising from the use of the InSpace sub-
acromial balloon spacer, which received FDA clearance in
2021 for the treatment of massive irreparable rotator cuff
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Fig. 2. Sagittal and coronal T |-weighted magnetic resonance images at 4 weeks postoperatively, 6 days after the onset of acute left
shoulder pain. White arrows indicate deflated subacromial balloon spacer. There is a large glenohumeral joint effusion communicating
with subacromial and subdeltoid bursal space likely due to a combination of postsurgical inflammation, synovitis, and saline that was

previously confined to the balloon.

-~

2.1 mm

Fig. 3. Coronal Tl-weighted magnetic resonance image at

4 weeks postoperatively, 6 days after the onset of acute left
shoulder pain. The humeral head is superiorly elevated with a
subacromial space measurement of 2.1 mm.

tears. These tears can pose a significant challenge to ortho-
pedic surgeons [7,10,23,24,28]. Given the many surgical
options available, along with the short period that the
InSpace device has been in use in the United States, limited
data are available on the clinical utility and complications
of the implant [1,8,9,11-13,22,26,27]. Previously reported
complications of the subacromial balloon spacer include
persistent pain requiring additional or revision surgery,
superficial or deep infection, nerve injury or dysesthesia,
synovitis, foreign body reaction, and implant migration
[2,4-6,9,15,16,18,19].

To our knowledge, no similar case of subacromial bal-
loon spacer rupture has been described. Senekovic et al [19]
reported early deflation of a subacromial balloon spacer at

Fig. 4. Ruptured subacromial balloon spacer following removal
during reverse total shoulder arthroplasty procedure. Drill bit
points to tear at the 8:00 position relative to the glenoid being
at the 12:00 position.

6 weeks in 1 of 24 patients, but this patient’s symptoms and
the radiographic findings were not described. Ruiz Iban
et al [16] reported unsatisfactory outcomes in 3 patients at
6, 6, and 7 weeks, respectively; all 3 patients were con-
verted to reverse TSA, and no remnant of the balloon spacer
could be appreciated. The authors postulated that these
findings may be due to early rupture and subsequent reab-
sorption of the implant. Neither study reported acute-onset
symptomatic loss of function or pain associated with early
implant failure. In addition, deflation at 6 or more weeks
was reported for all patients in both studies.

Fury et al [5] describe a case of subacromial balloon
spacer—augmented rotator cuff repair failure associated with
rice-body synovitis in a 66-year-old patient. The patient’s
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postoperative course was notable for persistent pain and dif-
ficulty progressing with mobility exercises. At 4 months
postoperatively, MRI demonstrated a large effusion with
rice-body synovitis, axillary lymphadenopathy, and failure
of'the cuffrepair. Arthroscopic debridement revealed marked
synovial fluid, innumerable rice bodies with a diffusely
hyperemic synovium, and balloon fragmentation. The
authors theorized that the diffuse inflammatory reaction
negated the possibility of tissue healing and that the medial
row knots may have caused an abrasive process and altered
the typical breakdown process of the balloon.

Our case differs from that of Fury et al in that it was not
confounded by an additional procedure (rotator cuff repair).
In addition, we observed a tear along the seam of the balloon
with failure observed at 3.5 weeks postoperatively, rather
than fragmentation observed at 4 months postoperatively.
Furthermore, we did not observe any signs of foreign body
reaction or rice-body synovitis in our case. Finally, the
patient reported by Fury et al suffered from severe pain and
mobility limitations immediately following surgery, whereas
our patient reported well-controlled pain and had begun pro-
gressing with physical therapy by 2 weeks after surgery.

Why the subacromial balloon spacer in our patient
failed is unclear. A detailed history describing the onset of
her acute pain revealed no precipitating trauma that may
have caused inadvertent rupture. Bloodwork and vital signs
during hospitalization ruled out infection. Given thorough
preoperative inspection of the balloon in association with
the patient’s overall reassuring status postoperatively, a
preoperative or intraoperative tear of the balloon is unlikely.
An MRI performed after the onset of acute pain revealed
the collapse of the balloon with a superiorly migrated
humeral head and a subacromial space measuring 2.1 mm.
This is nearly identical to the subacromial space measured
on MRI preoperatively (2.2 mm). With an inflated balloon
in place, the humeral head is expected to be depressed. A
biomechanical study by Lobao et al [14] of massive irrepa-
rable rotator cuff tears demonstrated an average humeral
head depression of 6.2 mm after insertion of a subacromial
balloon when compared to the acromiohumeral interval
before balloon insertion.

Our case demonstrates Hamada 3 changes on plain
radiographs, suggesting that the balloon may have been
subjected to pressure overload during inflation. Because the
goal is to depress the humeral head approximately 6 mm,
the inferior capsule may have restricted this translocation
and acted to increase the pressure on the wall of the balloon
to a critical level, even though the recommended volume of
saline was used to inflate the device. This pressure could
have led to the premature failure. Because this patient dem-
onstrated normal passive ROM in the clinic and on the
operating room table, a capsular release was not performed.
Had there been evidence of adhesive capsulitis, the balloon
spacer procedure would have been aborted.

Indeed, removal and inspection of the balloon during the
patient’s reverse TSA demonstrated a tear in the seam of the
balloon. Based on the balloon positioning within the sub-
acromial space, there was no bony contact that could have
caused the split in the seam, as it was anterior to the glenoid
and medial in the position of the sub-coracoid recess. In
addition, an anterior portal was not used in the insertion
process, and so no surgical tools contacted the balloon ante-
riorly. It is also possible that early failure of this device may
have occurred secondary to a defect in the seam of the bal-
loon leading to atraumatic rupture.

The major strength of this case report is the description
of'a previously unreported complication related to a recently
cleared medical device. In addition, the balloon spacer was
recovered during the subsequent surgery, allowing for
visual inspection of the failed product. As with all case
reports, this case may not be generalizable to all patients
undergoing subacromial balloon spacer placement.

In conclusion, given the lack of robust evidence demon-
strating benefits from the use of a subacromial balloon
spacer, and in accordance with the present case, long-term
studies investigating objective and patient-reported out-
comes, including complications, of the subacromial balloon
spacer are warranted.
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