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Arthroscopic Superior Capsular Reconstruction With
Acellular Dermal Allograft Using Push-In Anchors for

Glenoid Fixation

William T. Pennington, M.D., Steven W. Chen, B.S., Brian A. Bartz, P.A.-C., and

Joann M. Pauli, P.A.-C.
Abstract: Massive irreparable rotator cuff tears in the younger, active patient can be one of the most challenging
pathologies to treat in shoulder surgery. Over the last few years, the superior capsular reconstruction (SCR) technique,
which has shown favorable initial clinical results, has emerged as a promising new technique that aims to restore
glenohumeral mechanics and improve patient function. SCR can be technically challenging, and improvements have been
made consistently to the technique. In this Technical Note, we present our knotless technique of glenoid fixation using
push-in anchors and suture tapes. We believe that our procedure offers an improvement to current SCR techniques.
reatment options for young, active patients with
Tmassive, retracted rotator cuff tears have histori-
cally been considered unpredictable and fraught with
high failure rates because of tendon inelasticity and the
poor tissue quality typically present in these retracted
tears.1-15 In 2013, Mihata et al.15 described the
arthroscopic superior capsular reconstruction (SCR) as
a successful procedure treating massive, irreparable
rotator cuff tears. In a subsequent report of clinical
outcomes, Mihata et al.15 reported excellent results
using a fascia lata autograft to arthroscopically recon-
struct the superior capsule with significant improve-
ments in pain, function, and range of motion in forward
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flexion and abduction. As this procedure has evolved, a
technique of arthroscopic SCR with acellular dermal
allograft has been developed as an improvement to
their original technique.4,5 In this article, we present
our knotless technique of glenoid fixation using
push-in anchors and suture tapes to secure the
dermal allograft to the superior glenoid. We employ this
technique because of its knotless construction, efficient
facilitation of graft advancement into the joint with
minimal suture management issues, theoretically
superior biomechanical strength of tape versus suture
fixation of graft,16 and the excellent fixation anchor
placement into subchondral glenoid bone.

Technique Description
We perform all of these cases in the lateral decubitus

position with general anesthesia and a single-shot
interscalene block or single-shot block with an
indwelling pain catheter (Video 1). The shoulder is
examined to assess range of motion and stability and
then the patient is placed in the lateral decubitus
position with the arm positioned in 45� of abduction,
10� of forward flexion, and neutral rotation. A posterior
glenohumeral viewing portal is created along with an
anterior outflow/working portal and diagnostic
arthroscopy is performed. Any intra-articular pathology
is assessed and addressed appropriately. The arthro-
scope is then reconfigured into the subacromial space
and a midlateral portal is created. Specific attention is
given to the rotator cuff as it is assessed for degree of
retraction, mobility, tissue quality, and atrophy. The
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Table 1. Pearls and Pitfalls of the Arthroscopic Superior Capsular Reconstruction Technique

Pearls Pitfalls

� An anchor shaft can be used to advance the graft through the
flexible cannula.

� Be sure to practice careful suture management on graft
introduction.

� Visualization for glenoid holes is best achieved through the
midlateral portal.

� When the posterior portal is used for visualization, glenoid drill
holes may be better visualized with a 70� arthroscope.

� In cases with poor suture management, removal of the graft for
reintroduction can be challenging.

Fig 1. Right shoulder in a patient in the lateral decubitus
position (A). Four portals are used. The arthroscope (beneath
towel) is placed through a midlateral viewing portal. An
8.25 � 7ecm threaded cannula is typically placed in the
posterior working portal. The juxta-acromial portal is typically
placed just anterior to the anterolateral edge of the acromion
and a flexible large-diameter cannula is placed in this portal.
This portal is used for graft advancement as well as graft
fixation onto the glenoid and humerus. The anterior portal is
an additional working portal, and typically a smaller-diameter
smooth clear cannula is used; however, a larger-diameter
threaded cannula can be used as well. The anterior and
posterior portals are mainly used for suture management and
for side-to-side closure of the graft to remaining rotator cuff
tissue anteriorly and posteriorly to ensure appropriate graft
tensioning and facilitate force couple restoration. A surgical
towel is typically placed on the arm of the patient distal to the
working portals to diminish contact of the allograft with the
patient’s skin, thereby theoretically decreasing the infection
risk for propagation of skin flora to the graft prior to im-
plantation. Portal configuration is shown (B).
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rotator cuff is determined to be irreparable when
residual rotator cuff tissue is completely mobilized
through release techniques and attempts in multiple
vectors to reapproximate the torn rotator cuff to the
native footprint is not possible. The biceps tendon in all
of our SCR procedures has been treated with biceps
tenotomy and the superior labrum debrided to expose
and create a bleeding bed of bone on the superior
glenoid to facilitate graft healing onto the glenoid. We
perform this technique with 4 portals: the midlateral
portal, anterior, posterior, and juxta-acromial working
portals. These are the same portals we use for
performing a standard rotator cuff repair. The juxta-
acromial portal is able to be used for glenoid fixation,
and humeral fixation is used for graft introduction to
the joint as well (Table 1). The midlateral portal is
typically used as our viewing portal. The juxta-acromial
portal is placed to facilitate appropriate anchor place-
ment in the superior glenoid rim and anchor placement
onto the proximal humerus for standard arthroscopic
transosseous equivalent double-row fixation technique
of the graft to the humerus.15 This portal is similar to a
standard rotator cuff repair portal that is used for
anchor placement and is accomplished using a spinal
needle to assist with visualization. A flexible large-
diameter cannula (Passport; Arthrex, Naples, FL) is
placed in the juxta-acromial portal for graft advance-
ment and glenoid and humeral fixation, large twist-in
threaded cannulas (8.25 mm � 7 cm; Arthrex) are
placed in the posterior portal, and a standard or large-
threaded cannula is placed in the anterior portal to be
used as working portals (Fig 1).
The undersurface of the acromion and the

coracoacromial ligament is assessed for evidence of
impingement. Any evidence of abrasion on the
undersurface of the acromion is addressed with an
arch-sparing/gentle subacromial smoothing procedure.
The acromioclavicular joint is assessed, and if required
(acromioclavicular joint tenderness), a distal clavicle
excision is performed.
Our surgical technique for arthroscopic superior

reconstruction largely mimics the technique described
by Hirohara and Adams4 with modification to the
glenoid fixation technique and graft passage. Our
technique favors an advancement technique rather
than double pulley used by Hirohara and Adams4 After
abrasion of the superior glenoid rim and the footprint of
the greater tuberosity of the humerus, drill holes are



Fig 2. Arthroscopic view of the right shoulder in the lateral
decubitus position from the midlateral viewing portal. The
glenoid is at the bottom of the image and the humerus on top.
The anterior side is to the right and the posterior to the left.
Placement of three 2.9-mm drill holes in the superior glenoid
is shown (A). These are predrilled during joint preparation for
eventual use in graft fixation with push-in anchors. The
anchor holes are placed along the articular margin of the
superior glenoid in a similar fashion as used in labral repair.
Initially, the measurement between the most anterior and the
most posterior pilot holes is noted. In our patients, 15 mm, as
shown, is the most common width (B).

Fig 3. The acellular dermal allograft is prepared. In our
technique, 3 separate tape sutures, which align with the
15-mm-wide intraoperative pilot holes, are shuttled through
the glenoid side of the graft. The middle suture is marked with
a sterile marking pen at both the graft end and the free end to
more easily identify sutures during graft introduction (A).
Two punch holes are placed on the humeral end to accom-
modate the humeral-side sutures (B). This facilitates future
humeral fixation. The graft is also injected with platelet-rich
plasma to theoretically improve healing (C).
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placed in the superior glenoid rim in preparation for
graft fixation (Fig 2). The 2 medial row anchors
(biocomposite, 4.75�19.1 mm; Arthrex) on the
humerus are placed with associated suture tapes. Graft
dimensions are obtained medially on the superior
glenoid rim, laterally on the humeral footprint between
remnant rotator cuff tissue, and anteriorly and poste-
riorly between the superior glenoid and the humerus.
A 3.0-mm (2.75-3.25-mm)-thick acellular dermal

allograft (Lifenet, Virginia Beach, VA) is prepared using
the dimensions obtained. Three suture tapes to be used
for glenoid fixation are placed in the medial aspect of
the graft. We mark the middle suture tape with a
surgical marker at the graftesuture tape interface as
well as at the free ends to facilitate identification during
graft advancement and fixation (Fig 3). Two holes of
sufficient diameter are drilled in the lateral aspect of the
graft to allow passage of the medial row suture tapes
that are in the rotator cuff anchors.
Glenoid fixation modification in our technique uses
a push-in anchor technique (biocomposite, 2.9�12.5 mm;
Arthrex) that allows us to use the anchor suture tapeegraft
interface to push the graft in through the juxta-acromial
portal and securely fix the graft onto the glenoid
adjacent to the articular margin immediately medial to the
superior articular surface of the glenoid. In our technique,
this fixation is favored over the double-pulley technique
because of ease of graft advancement using the anchor to
advance the graft, as well as the fixation provided by the
anchor being placed in the typically strong subchondral
bone of the glenoid immediately adjacent to the superior
glenoid rim (Table 2). This technique is also knotless,



Table 2. Advantages and Disadvantages of the Arthroscopic Superior Capsular Reconstruction Technique

Advantages Disadvantages

� Theoretically improved glenoid fixation
� Theoretic improvement in ease of graft introduction

compared with the double-pulley technique

� Increased need for direct suture management

Fig 4. Insertion of the acellular dermal allograft into the pilot
holes drilled into the superior glenoid (A). Back tension is
held on all remaining sutures during advancement to avoid
them getting intertwined. The posterior anchor is inserted and
then pounded into place; next, the trailing suture is trimmed.
This process is repeated initially for the middle anchor and
then the most anterior one. Once all anchors have been
inserted into the pilot holes and the trailing suture trimmed,
the glenoid fixation is complete (B).
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providing strong, smooth fixation of the medial aspect of
the graft. Typically, we advance the graft through the
juxta-acromial portal with the suture tape and anchor of
the posterior superior glenoid fixation site, followed by
fixation of the graft to the middle anchor of the superior
glenoid, and last the anterosuperior glenoid anchor (Fig 4).
In all cases that we have performed, we have used 3 push-
in anchors on the glenoid. After this step, the humeral side
of the graft is fixed using the suture tapes in the 2 medial-
row anchors that the graft was passed over through the
lateral holes placed in the graft and an additional 2 screw-
in anchors (biocomposite, 4.75�19.1 mm; Arthrex) later-
ally to the greater tuberosity of the humerus as described in
previous techniques (Fig 5). This is analogous to the
arthroscopic double-row transosseous equivalent tech-
nique described by Park et al.14 Typically, 2 margin sutures
were placed suturing the posterior aspect of the graft to the
intact posterior rotator cuff musculature in addition to a
single margin suture between the anterior aspect of the
graft and the superior margin of the intact subscapularis
tendon to provide appropriate graft tension. Post-
operatively we treat all of these patients with a similar
rehabilitation protocol with which we treat our rotator cuff
repairs. This includes sling immobilization for comfort with
passive range of motion for 4 weeks. Active assisted mo-
tion is commenced at 4 weeks with progression to active
motion by 8 weeks postoperatively.

Discussion
Arthroscopic superior capsular reconstruction has

gained momentum as a tool in the shoulder surgeon’s
armamentarium to treat this problematic patient
population. Clinical outcome analyses have now
consistently shown promising early results.15,17-19 Our
series of short-term results currently accepted for
publication in Arthroscopy reporting 1-year follow-up on
88 shoulders and 2-year follow-up on 38 shoulders has
also revealed similar favorable clinical outcomes
employing this procedure with our technique of glenoid
fixation.19

The majority of the risks associated with our glenoid
fixation technique are inherent to the more commonly
used techniques. Theoretically, there is an increased
potential risk of glenoid bone stock injury because we
use 3 points of anchor fixation. Considering that this is
the case, a primary limitation of this technique would
be poor fixation or failure of fixation in patients who
have pre-existing or iatrogenic poor superior glenoid
bone stock.
We present this technique of glenoid fixation of the
acellular dermal allograft in superior capsular recon-
struction as an efficient, secure, knotless technique that
in our hands has been successfully employed in 192
procedures since February 5, 2015, using acellular
dermal allografts to perform superior capsular recon-
struction to restore superior capsular stability in irrep-
arable atrophic rotator cuff tears as well as



Fig 5. In continuing on to the humeral fixation, a
transosseous-equivalent double-row technique is performed.
The figure shows our humeral fixation, with side-to-side
suture tapes placed between the graft and the anterior and
posterior ends of the remaining rotator cuff. We typically use
2 margin sutures to suture the posterior aspect of the graft to
the intact posterior remaining rotator cuff, and a single
margin suture between the anterior aspect of the graft to the
superior margin of the intact subscapularis tendon. This
provides the appropriate amount of graft tension.
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in augmentation procedures to restore superior stability
in massive rotator cuff repairs when superior capsular
repair was not possible with excellent results. We have
not noted any cases of failure of fixation on the glenoid
side on follow-up imaging in cases where advanced
imaging has been performed (magnetic resonance
imaging or ultrasonography, n ¼ 45). We believe that
this technique is an alternative method of fixation that is
efficient, reproducible, and secure in providing glenoid
fixation of the acellular dermal allograft to the glenoid in
arthroscopic superior capsular reconstruction.
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