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Bursal Acromial Reconstruction (BAR) Using an
Acellular Dermal Allograft as a Surgical Solution
for the Treatment of Massive Irreparable Rotator

Cuff Tears

Matt Ravenscroft, F.R.C.S., Morgan W. Barnes, F.R.C.S., Lukas N. Muench, M.D.,

Augustus D. Mazzocca, M.D., and Daniel P. Berthold, M.D.
Abstract: Massive, irreparable rotator cuff tears in patients without severe signs of osteoarthritis remains a major chal-
lenge for orthopaedic surgeons. These can be a source of significant pain and functional loss occurring most commonly in a
relatively frail, elderly patient population. A plethora of surgical techniques covering minimally invasive, arthroscopic
techniques and open, salvage procedures have been described for this challenging patient cohort. Continuous evolvement
of arthroscopic techniques has led to all-arthroscopic superior capsular reconstruction techniques using allografts, thereby
reducing donor side morbidity along with decreased soft tissue dissection. However, conventional superior capsular
reconstruction is noted to be a technically complex, time-consuming, and high-cost surgery, which may put this technique
beyond the confidence of many shoulder surgeons. The subacromial balloon spacer has emerged as a potential solution in
these patients, providing interposition between the humeral head and acromion. However, the subacromial balloon
biodegrades rapidly and its effect is only temporary. Thus this technique article presents using an acellular human dermal
allograft to reconstruct the bursal layer, which is normally interposed between the humeral head and the acromion. The
proposed technique provides a permanent interposition graft preventing humeral acromial contact, which does not un-
dergo rapid biodegradation. The surgical technique is technically feasible, both minimizing surgical time and therefore
operative risk to the patient.
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These can be a source of significant pain and functional
loss occurring most commonly in a relatively frail,
elderly patient population. A plethora of surgical tech-
niques covering minimally invasive, arthroscopic tech-
niques and open, salvage procedures have been
described for this challenging patient cohort.1-6

Recently, several biomechanical studies underlined
the importance of the superior capsule and the (post-
ero)superior rotator cuff as an important static stabilizer
of the shoulder joint preventing superior migration of
the humeral head.7-11 Consequently, superior capsular
reconstruction (SCR), originally described by Mihata
et al.9 in 2012, has since then evaded the field of or-
thopaedic surgery.6,8,12,13 Continuous evolvement of
arthroscopic techniques has led to all-arthroscopic SCR
techniques using allografts,14 thereby reducing donor
side morbidity along with decreased soft tissue dissec-
tion.8,13 However, conventional SCR is noted to be a
technically complex, time-consuming, and high-cost
surgery, which may put this technique beyond the
confidence of many shoulder surgeons. Additionally, a
considerable number of anchors are needed to securely
3 (March), 2021: pp e877-e885 e877
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fix the graft between the greater tuberosity and supe-
rior glenoid rim. Subsequently, graft rupture and clin-
ical failures may occur.15-19 This is more prevalent in
the elderly population, with potentially poor glenoid
and humeral head bone quality enhancing bone-
anchor interface failure. To this, SCR requires an
intact infraspinatus tendon for side-to-side attachment
to the graft. As such, the subacromial balloon spacer has
emerged as a potential solution in these patients,
providing interposition between the humeral head and
the acromion, preventing superior humeral translation,
and potentially addressing recentering of the humerus
in the glenoid.3,6,7 However, the subacromial balloon
biodegrades rapidly and its effect on the humeral-
acromial joint is only temporary.3,7

Thus this arthroscopic technique article presents an
alternative technique to conventional SCR and the
subacromial balloon spacer by reconstructing the
normal bursal layer in-between the humeral head and
acromion. An acellular human dermal allograft is fixed
to the undersurface of the acromion, providing a per-
manent interposition graft, which does not biodegrade.
The surgical technique is straightforward, minimizing
surgical time and providing a permanent arthroscopic
solution for this challenging patient group.

Surgical Technique (With Video Illustration)
Video 1 shows a complete demonstration of the sur-

gical technique detailed in the following steps.

Step 1: Arthroscopic Preparation
The patient is positioned in either the beach chair

position (authors’ preference), or lateral decubitus po-
sition and prepared for standard shoulder arthroscopy,
ensuring the acromioclavicular joint (ACJ) is within the
surgical field. Arthroscopic viewing/working portal are
shown in Fig 1 and further detailed later in this text. A
bursectomy, minimal acromioplasty (Fig 2), and lateral
clavicle excision are performed. This provides space for
graft insertion, providing a flat, bleeding bed for graft
application and access to tie the graft around the
acromion.

Step 2: Graft Preparation
The surface area of the acromion is measured (Fig 3),

and the graft is trimmed to the appropriate size for
sufficient coverage. In our experience, a 35- x 25-mm
acellular human dermal allograft (ArthroFLEX, Life-
Net Health, Virginia Beach, VA) is appropriate for most
patients. A crossed suture tape configuration with
“lasso-loop” knots at each corner is created by passing a
SutureTape (Arthrex, Naples, FL) from corner to corner
sequentially. These suture tapes provide a broad-based
support for the graft.
A suture loop is passed through the corner of the graft

(Fig 4), and the tail of the suture is fed back through the
loop and tightened to remove the slack. This technique
has been termed the “lasso loop” (Fig 5).20 The lasso
loop (Arthrex) is used on each corner, locking the su-
tures to the graft and holding the graft spread wide
open when held under tension. The SutureTapes
(Arthrex) are prepassed through the graft outside the
body in anticipation of “shuttling” the graft into the
subacromial space. Although multiple suture configu-
rations could be used, the technique shown is useful
because it locks the sutures to the graft, prevents them
from sliding during delivery and fixation, and also helps
keep the graft spread open. A FiberLink (Arthrex) and a
TigerLink (Arthrex) are passed through the long medial
and lateral sides of the graft, as shown in Fig 6.

Step 3: Graft Insertion
Place a suture tape retriever through the Neviaser

portal and a suture manipulator thought the mid ACJ
Fig 1. Left shoulder. Arthroscopic portal
placement for the bursal acromial recon-
struction procedure. (ACJ, acromioclavicular
joint.)



Fig 2. Left shoulder. A bursectomy, minimal
acromioplasty, and lateral clavicle excision
are performed. This provides space for graft
insertion, providing a flat, bleeding bed for
graft application and access to tie the graft
around the acromion.
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port, as shown in the arthroscopic image (Fig 7).
Introduce the tape from the posteromedial corner of the
graft through a 10- x 4-mm PassPort canula (Arthrex)
using a grasper (Arthrex), and pass it off to the tape
retriever positioned through the Neviaser portal.
Retrieve the tape out through the Neviaser portal.
Repeat this step, passing the FiberLink (Arthrex) from
the long medial side to the waiting suture manipulator
in the mid ACJ portal and retrieve. Finally, place the
tape retriever in the anterior ACJ portal. Using a
grasper (Arthrex), introduce the suture tape from the
anteromedial corner of the graft into the subacromial
space and pass it to the waiting tape retriever in the
anterior ACJ portal. All 3 sutures from the medial side
of the graft are now passed. The graft can be inserted
into the subacromial space by a number of techniques.
Either fold the graft lengthways in half then using a
grasper to introduce the graft or use a back grasper
(Arthrex). Once the graft is pulled into place under the
acromion, the lateral 3 sutures need to be passed. Using
a needle in outside-in-technique, locate the posterior
Fig 3. Left shoulder. The surface area of the
acromion is measured to trim the graft to
appropriate size for sufficient coverage. In
our experience, a 35 x 25-mm acellular
human dermal allograft (ArthroFLEX, Life-
Net Health) is appropriate for most patients.
lateral suture retrieval port. It should be opposite the
medial Neviaser portal on the acromion. Introduce a
tape retriever through this portal and retrieve the su-
ture tape from the posterior lateral corner of the graft,
as shown in Fig 8A. Sequentially repeat the earlier
described step retrieving the FiberLink (Arthrex) from
the long lateral edge of the graft (Fig 8B), and then
finally the suture tape from the anterolateral corner.
All 6 sutures are now passed up through the bursa

and retrieved out through the skin. The corresponding
tails of each suture are then retrieved for tying.
From the posterolateral acromial portal, introduce a
KingFisher (Arthrex)/grasper, slide it along the superior
surface of the acromion, and out through the ante-
romedial/ACJ portal. Retrieve the suture from the ACJ
portal back out through the posterolateral acromial
port, as shown in Fig 9.
The FiberLinks (Arthrex) are then retireved out

through the lateral mid acromial portal, and finally
the remaining SutureTapes. The SutureTapes
(Arthrex) are tyed initially, then the FiberLinks



Fig 4. Initial pass creating “loop.”

Fig 5. Free limb of suture passed through loop created.
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(Arthrex) are tied together, securing the graft on the
undersurface of the acromium with the tapes wrapped
and tied around the superior surface of the acromium
(Fig 10 A and B).

Rehabilitation
The rehabilitation after bursal acromial reconstruction

(BAR) focuses on maintaining shoulder movement and
promoting deltoid strengthening, while maintaining
graft integrity and avoiding excessive shearing forces
and gently compressing the graft to promote bone-to-
graft healing.
In the first 3 weeks postoperatively, the patient is

treated with a shoulder sling, with passive supported
lateral rotation from day 1, supported active lateral
rotation from week 2, and passive- and active-assisted
elevation up to 60�. From weeks 3 to 6, resistance is
added to supported active lateral rotation, active un-
supported open chain exercises without resistance are
started (performed in uncompensated and comfortable
ranges), and loading is initiated with the arm in neutral
(e.g., Farmers walks, Suitcase walks, etc.). From week 6
onward, specific capsular/posterior joint stretching are
started as able, resistance to open chain exercises all
planes added (only for uncompensated ranges), and
structured deltoid program is commenced.
Given that no longitudinal studies exist for this pro-

cedure, the rehabilitation has been informed using
carefully applied clinical reasoning, knowledge of the
procedure performed, and observations of post-
operative outcomes in this early patient cohort.

Discussion
Irreparable rotator cuff tears can lead to significant

limitation in active shoulder function, thus leading to
Fig 6. Final construct.



Fig 7. Left shoulder arthroscopic image
showing suture tape retriever in the Neviaser
portal. Lateral clavicle has been excised.
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pain and muscle weakness.7,21-23 Biomechanically, this
is mainly owing to increased superior humeral head
translation, which may enhance painful contact
Fig 8. (A, B) Arthroscopic image of left
shoulder showing lateral suture retrieval of
the suture tape.
between the humeral head and the acromion.24-27

Consequently, reconstruction of the superior capsule
was demonstrated to improve shoulder function by



Fig 9. Posterior view of left shoulder showing retrieval of the
suture tape from the acromioclavicular joint portal to the
posterolateral portal ready for tying.
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reversing superior humeral head migration,9,10,28-30

and by acting as a “pillow” or a “spacer” underneath
the acromion. Additionally, patients may benefit from
SCR owing to pain relief of an interposition
arthroplasty, thus preventing painful direct bone-to-
bone contact. However, potential donor-site
morbidity, high-learning curves, complex techniques,
high-costs and high clinical failure rates, and early graft
tears on the glenoidal side and concomitant graft fail-
ures still raises concern among shoulder surgeons when
indicating patients for SCR.15-19 Thus the surgical
procedure and the prolonged postoperative
rehabilitation course of SCR is highly challenging,
putting it beyond the confidence of many
arthroscopists and patients. Several authors
highlighted the need for careful patient choice and
that SCR is not suitable for all cases of massive
irreparable RCT.6,8,12,13

Along with SCR, the subacromial balloon spacer
yielded initial promising outcomes,3 however, is limited
to its availability and reduced longevity. In our expe-
rience, the subacromial balloon spacer held great early
promise. A comparatively minimally invasive, surgi-
cally straightforward procedure with a logical mecha-
nism of action; namely recentering the glenohumeral
articulation and “cushioning” the acromiohumeral
articulation. However, an internal audit of 32 patient
procedures revealed a significant proportion of initial
improvement, but sudden subsequent deterioration in
pain and functional scores. The mean age for the cohort
of patients undergoing this procedure was 72 years
(range, 50-86 years). The mean Oxford Shoulder Score
improved from 21 preoperatively to only 22.7 at
3 months, 24.5 at 6 months, and 28.3 at 12 months. In
total, 11 out of 32 patients (34%) required further
procedures (3 SCRs and 8 reverse arthroplasties). In
patients younger than age 70 years (11 patients) the
mean Oxford Shoulder Score improved from 19 pre-
operatively to 24 postoperatively. Six out of the 11
patients younger than age 70 years had further pro-
cedures compared with 5 out of 21 patients who were
age 70 years or older. A common theme postoperatively
in half the patients was a sudden onset deterioration in
symptoms around the 6-week mark. We postulated
that this was owing to the balloon’s inherent degrada-
tion and subsequent “popping,” with complete loss of
beneficial effects.
However, biomechanical investigations underlined

the importance of a subacromial spacer to properly
retain the humeral head.7,9-11,30 The BAR technique,
however, provides a permanent interposition graft,
which does not biodegrade. In contrast to conventional
SCR, the surgical technique is technically feasible, and
minimizes surgical time without the use of bone an-
chors, thus opening an arthroscopic solution for this
Fig 10. (A) Acrylic model
showing the graft on the under-
surface of the acromium with su-
tures tied over the superior
surface. (B) Arthroscopic image of
a left shoulder showing the graft
secured to the undersurface of the
acromium articulating with the
humeral head beneath.



Table 1. Decision-Making Algorithm

Age <60 Years Age 60-75 Years Age >75 Years Infraspinatus Osteoarthritis Compensated Treatment Option

U X X If absent supraspinatus
rotation graft

None X SCR þ BAR

U U ?/X Present Mild U SCR
X X U þ / e Mild U BAR
X X U N/A Mild X Reverse total shoulder arthroplasty
X ? U N/A Severe þ / e Reverse total shoulder arthroplasty

BAR, bursal acromial reconstruction; N/A, not applicable; SCR, superior capsular reconstruction.
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challenging patient group. Additionally, the BAR tech-
nique potentially offers greater longevity within a
similar biomechanical mechanism of action. By
providing a nonresorbable implant that creates a
“cushion” between the humeral head and the acro-
mion, the BAR prevents superior migration of the hu-
meral head. The interposition effect of the graft in the
setting of an SCR was examined by Mirzayan et al.31

who coined the term “biological tuberosity effect.” In
their article, procedures in which the graft remained
attached to the tuberosity had a significantly better
outcome than those in which the tuberosity was
uncovered.31

We therefore sought to devise a technique that
combined the technical simplicity of the balloon inter-
position with the longevity of the allograft implant used
in SCR. It incorporates the benefits of each of the pre-
viously described techniques but minimizes the poten-
tial negatives of these. Its longevity should prevent the
early failures seen with the balloon interposition, while
remaining a relatively simple procedure to perform. An
additional factor to consider as a potential limitation to
the SCR is its significant cost; the SCR technique re-
quires 6 to 7 anchors, numerous sutures, and the
allograft.
Of importance, the BAR procedure should not be

considered as a panacea for all or all cuff tears in the
elderly, but rather be considered that it has an impor-
tant place within the armamentarium of the treating
surgeon to manage a specific patient group. The indi-
cation for the BAR procedure includes an elderly pa-
tient with a compensated, irreparable RCT with
minimal glenohumeral articulation degenerative joint
disease. The presence of significant arthritis is a
Table 2. Pearls and Pitfalls

Pearls

� Appropriate patient selection is key
� Minimal acromioplasty
� Leave CA ligament intact if possible
� Graft size is invariably 25 x 30 mm (ML to AP)
� Third “accessory” suture is often helpful

to control and maintain position

AP, anterior to posterior; CA, coracoacromical; ML, medial to lateral.
contraindication to the BAR procedure. Reverse total
shoulder replacement remains our gold standard for
management of these patients, but this is outside of the
scope of this article. The main complaint to address in
this patient population is pain from humeral acromial
contact, termed “HAC pain,” with good passive and
active range of motion. Overall, the inclusion criteria
for SCR are similar, with the main difference being age
of the patient. We reserve SCR for the younger cohort
of patients, and BAR for the elderly group of patients
(age �75 years). So far, the authors of this article have
not used the BAR technique routinely in the pseudo-
paralytic shoulder in isolation. In the younger aged
patient with pseudoparalysis and a preserved joint, we
perform an SCR with a BAR. This gives the added
benefit over a standard SCR in this patient group of a
potential head depressor effect owing to the double
thickness of graft material. Our framework for arthro-
scopic management of rotator cuff pathology is sum-
marized in Table 1.
As with all operative procedures, there are potential

risks and limitations (Tables 2 and 3). In particular, the
human dermal allograft is a potential source of infection
or immunologic response. It should be noted that the
ArthroFLEX (LifeNet Health) dermal allograft used for
this technique is an acellular dermal extracellular ma-
trix processed which retains its growth factors, native
collagen scaffold, and elastin, but with donor DNA
removed from the dermal matrix, to create a biocom-
patible scaffold. Additionally, this technique does not
directly address the function of the shoulder, in that
there is no attempt to reconstruct the active function of
the rotator cuff. However, the intended indication for
the BAR is the shoulder with an irreparable cuff tear, as
Pitfalls

� Poor knot-tying
� Incorrect length between corner cinch

knots allowing graft to “sag”



Table 3. Advantages and Disadvantages

Advantages Disadvantages

� Straight-forward surgical technique
� Relatively inexpensive (no anchors used) compared with conventional SCR
� Long-term implant
� Early rehabilitation
� Retains capacity to convert to reverse-polarity total shoulder replacement in case of

failure

� Narrow indication
� Does not address primary shoulder function
� The graft is a potential source of infection
� Costs of graft

SCR, superior capsular reconstruction.
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such, the graft acts to interpose between the humeral
head and the acromion to prevent abnormal acromio-
humeral articulation. To this, it potentially restores
glenohumeral articular congruence, returning a me-
chanical advantage to the deltoid. This may allow a
secondary functional improvement.
Conclusions
This technique article presents the technique of BAR

using an acellular dermal allograft in the treatment of
irreparable RCTs in the elderly population.
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