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Abstract

In a subset of patients with rotator cuff
tears, the glenohumeral joint has minimal
degenerative changes and the rotator
cuff tendon is either irreparable or very
poor quality and unlikely to heal. Reverse
shoulder arthroplasty (RSA) is often
considered for these patients despite the
lack of glenohumeral arthritis. However,
due to the permanent destruction of the
glenohumeral articular surfaces, compli-
cation rates, and concerns about implant
longevity with RSA, we believe the
superior capsular reconstruction (SCR)

is a viable alternative. In this article, we
describe our technique for the SCR.

250,000 to 500,000 rotator cuff repairs

are performed in the United States each
year."? In most cases, a complete repair of even
large or massive tears can be achieved. How-
ever, a subset of patients exist in whom the
glenohumeral joint has minimal degenerative
changes and the rotator cuff tendon is either
irreparable or very poor quality and unlikely
to heal (ie, failed previous cuff repair). Some
authors have advocated for reverse shoulder
arthroplasty (RSA) in these patients despite the
lack of glenohumeral arthritis. However, due to
the permanent destruction of the glenohumer-
al articular surfaces, complication rates, and
concerns about implant longevity with RSA,
we believe the superior capsular reconstruction
(SCR) is a viable alternative in patients in whom
joint preservation is appropriate based on age
limitations and/or activity requirements.®

The SCR was first described by Mihata and

R otator cuff tears are very common, and

colleagues* as a means to reconstruct the supe-
rior capsule in shoulders with large, irreparable
posterosuperior rotator cuff tears. Originally
described using a fascia lata autograft, our
technique has been adapted to incorporate a
dermal allograft, which limits donor site mor-
bidity and operative time. In most cases, the
dermal allograft is fixed to the normal anatomic
attachments of the superior glenoid just medial
to the superior labrum, laterally to the greater
tuberosity, and posteriorly with side-to-side
sutures to the remaining rotator cuff. If there is
a robust band of “comma” tissue anteriorly, we
fix the anterior margin of the dermal graft to this
with side-to-side sutures. The comma tissue
represents the medial sling of the biceps tendon
and connects the upper subscapularis tendon to
the anterior supraspinatus. In most cases, this
tissue is intact after repair of the subscapularis
tendon.

Technique

The patient is positioned in either the lateral
decubitus or beach chair position. The arm is
positioned in 20° to 30° of abduction and 20° to
30° of forward flexion. A diagnostic arthroscopy
is performed through a posterior glenohumeral
viewing portal. The subscapularis is visualized
and repaired if torn. A biceps tenodesis is per-
formed in most cases, as there is often a tear
of the subscapularis, tear or instability of the bi-
ceps tendon, and/or a compromised attachment
of the biceps root.

Attention is turned to the subacromial space.
Posterior viewing and lateral working portals are
established. A 10-mm flexible cannula (PassPort;
Arthrex) is placed in the lateral portal to aid with
suture management and graft passage. A limited
subacromial decompression is performed that
preserves the coracoacromial arch. The rotator
cuff is carefully dissected and freed from the
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internal deltoid fascia. The scapular spine is iden-
tified to visualize the raphé between the supra-
spinatus and infraspinatus. The infraspinatus is
mobilized and repaired as much as possible.

If we think that the tear might be reparable
by gaining added excursion from a posterior
interval slide, or if it is clearly not reparable but
the remaining rim of rotator cuff obscures clear
visualization of the superior glenoid, we per-
form a posterior interval slide. If the additional
excursion that is achieved by the posterior slide
is adequate for a complete repair, we proceed
with the repair. However, if the tear is not repa-
rable even after the posterior interval slide, we
have found that the exposure and preparation
of the superior glenoid is greatly improved after
the posterior slide. After fixation of the dermal
graft, we typically perform a partial side-to-side
repair of the supraspinatus to the infraspinatus
over the top of the graft.

The bone beds of the greater tuberosity and
just medial to the superior glenoid labrum are
prepared with a shaver and motorized burr.
Two anchors (3.0-mm BioComposite SutureTak;

Arthrex) are placed in the superior glenoid neck
at about the 10 o’clock and 2 o'clock positions
approximately 5 mm medial to the superior la-
brum. Note: the placement medial to the labrum
is chosen because this is the normal origin of

Figure 1. Schematic illustration of the right shoulder after placement of 2 anchors in
the superior glenoid neck and 2 in the greater tuberosity along the articular margin.
Reprinted with permission from Burkhart SS, Brady PC, Denard PJ, Adams CR, Hartzler RU. The Cow-
boy’s Conundrum. Philadelphia, PA: Lippincott Williams & Wilkins, 2016.
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Figure 2. Schematic illustration of the right shoulder. The distances between all 4 anchors are carefully measured with a calibrated probe. (A) The
distance between the 2 glenoid anchors is represented in the inset by x1. (B) The distance between the 2 tuberosity anchors is represented in the inset by
x2. (C)The distance between the posterior glenoid and posterior tuberosity anchor is represented in the inset by y7. (D) The distance between the anterior
glenoid and anterior tuberosity anchor is represented in the inset by y2.

Reprinted with permission from Burkhart SS, Brady PC, Denard PJ, Adams CR, Hartzler RU. The Cowboy’s Conundrum. Philadelphia, PA: Lippincott Williams & Wilkins, 2016.
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the superior capsule and because of the angle anchors during SLAP (superior labral anterior

of approach, these percutaneous portals are of- to posterior) repair. Next, 2 threaded anchors
ten more medial than typical portals for placing (4.75-mm BioComposite SwivelLock; Arthrex)
preloaded with suture tape are placed in the
greater tuberosity along the articular margin
(Figure 1). However, if a biceps tenodesis

with an interference screw is placed at the top
of the bicipital groove, this anchor preloaded
with suture tape can also serve as the antero-
medial anchor in the greater tuberosity footprint.
The distances between all 4 anchors are careful-
ly measured with a calibrated probe

(Figures 2A-2D).

We use a 3.0-mm acellular dermal allograft
(ArthroFlex; Arthrex) to reconstruct the superi-
or capsule. The positions of the 4 anchors are
carefully marked on the dermal allograft. We
routinely add an additional 5 mm of tissue to
the medial, anterior, and posterior margins to

Figure 3. Schematic illustration of the right shoulder. The sutures from the greater decrease the risk of suture cut out. An addition-
tuberosity anchors are passed together through the graft. The suture limbs from each of . .

the glenoid anchors are passed 2 mm anterior and 2 mm posterior to their respective al 10 mm of tissue is added laterally to cover the
marks on the graft with an antegrade suture passer. greater tuberosity. The final contoured graft is
Reprinted with permission from Burkhart SS, Brady PC, Denard PJ, Adams CR, Hartzler RU. The Cow- . . .

boy’s Conundrum. Philadelphia, PA: Lippincott Williams & Wilkins, 2016. typically trapezoidal in shape.
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Figure 4. Schematic illustration of the right shoulder (A) demonstrating the eyelets of the medial anchors being utilized as pulleys to deliver the dermal
allograft into the shoulder. One suture limb from each of the glenoid anchors is tied to the other over a switching stick. (B) The 2 remaining (untied) su-
ture limbs are then pulled, which introduces the graft to the orifice of the cannula. (C) A tissue grasper is then used to fold the dermal allograft along its
long axis and introduce the graft into the joint. (D) Once the medial portion of the graft is positioned onto the superior glenoid the 2 remaining (untied)
suture limbs are tied to each other as a static knot.

Reprinted with permission from Burkhart SS, Brady PC, Denard PJ, Adams CR, Hartzler RU. The Cowboy’s Conundrum. Philadelphia, PA: Lippincott Williams & Wilkins, 2016.
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The sutures from the 4 anchors are then se-
quentially retrieved through the lateral cannula.
The sutures from the greater tuberosity anchors
are passed through their respective holes in the
graft. However, the suture limbs from each of
the glenoid anchors are individually passed
2 mm anterior and 2 mm posterior to their respec-
tive marks on the graft with an antegrade suture
passer (Figure 3). It is important to have an as-
sistant apply tension to each of the sutures after
they are passed through the graft to decrease the
chance of crossing and tangling the sutures.

The eyelets of the medial anchors are utilized
as pulleys to deliver the dermal allograft into the
shoulder. One suture limb from each of the gle-
noid anchors is tied to the other over a switching
stick (Figure 4A). The 2 remaining (untied) suture
limbs are then pulled, which introduces the graft
to the orifice of the cannula (Figure 4B). A tissue
grasper is then used to fold the dermal allograft
along its long axis and introduce the graft into
the joint (Figure 4C). Once the medial portion of
the graft is positioned onto the superior glenoid
the 2 remaining (untied) suture limbs are tied to
each other as a static knot in the subacromial
space (Figure 4D).

The redundancy in the suture tapes can be
removed by sequentially sliding a retriever down
each suture and tensioning the suture as the
nose of the instrument pushes the dermal graft
down to the tuberosity bone bed. The suture
tapes are crisscrossed and secured laterally
with 2 additional knotless threaded anchors
(Figure 5). One may also place cinch stitches
at the anterolateral and posterolateral corners of
the graft that are incorporated into the lateral an-
chors. These sutures can be useful for pulling the
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graft back out of the subacromial space in the
event of any suture tangles, and can be used for
controlling the lateral aspect of the graft during
lateral anchor placement.

At this point in the procedure, additional
glenoid anchors can be placed both anterior
and posterior to the superior glenoid anchors if
additional glenoid fixation is desired. Finally, 2
to 3 side-to-side sutures are placed posteriorly
attaching the anterior aspect of the infraspinatus
to the posterior aspect of the dermal allograft
(Figures 6A-6C). If rotator interval tissue
(comma tissue) is present, anterior side-to-side
sutures may be placed. However, we do not
recommend placing anterior side-to-side sutures
directly from the dermal allograft to the sub-
scapularis as this may deform the graft, over-
constrain the shoulder, and restrict motion.

Figure 5. Schematic illustration of the right shoulder demonstrating knotless dou-
ble-row fixation of the graft upon the greater tuberosity.

Reprinted with permission from Burkhart SS, Brady PC, Denard PJ, Adams CR, Hartzler RU. The Cow-
boy’s Conundrum. Philadelphia, PA: Lippincott Williams & Wilkins, 2016.
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Figure 6. Schematic illustration of the right shoulder (A) after final reconstruction with placement of 2 side-to-side sutures placed posterior attaching
the anterior aspect of the infraspinatus to the posterior aspect of the dermal allograft. (B) Posterior viewing portal in a patient after a superior capsular
reconstruction with the allograft attached medially to the glenoid (G), laterally to the greater tuberosity (GT), and posteriorly with side-to-side sutures to
the infraspinatus (IS). (C) Lateral viewing portal in the same patient.

Reprinted with permission from Burkhart SS, Brady PC, Denard PJ, Adams CR, Hartzler RU. The Cowboy’s Conundrum. Philadelphia, PA: Lippincott Williams & Wilkins, 2016.
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Discussion

Reconstruction of the superior capsule has been
shown to restore the normal restraint to superi-
or translation of the humeral head and reestab-
lish a stable fulcrum at the glenohumeral joint.®
It should be mentioned that we do not perform
the SCR in patients with advanced glenohumer-
al arthritis. The short-term results of this novel
procedure have been encouraging, including our
own series of patients, in which most patients
have had a significant reduction in pain, im-
provement in function, and very few complica-
tions (P. J. Denard, MD, S. S. Burkhart, MD, P.
C. Brady, MD, J. Tokish, MD, C. R. Adams, MD,
unpublished data, May 2016).

The early success of this procedure suggests
that a robust superior capsule is necessary, in
addition to functional muscle-tendon units, to
restore the stable fulcrum and force couples
that are necessary for normal shoulder function.
Perhaps we have not paid enough attention to
the integrity of the superior capsule in the past.
In cases of revision cuff repair, we pay special
attention to the quality of the capsular layer
deep to the cuff tendon. If the capsule is poor
quality, we sometimes reconstruct the capsule
with a dermal allograft (SCR) and then do a
rotator cuff repair (partial or complete) over the
top of the SCR to maintain the normal anatomic
deep to superficial layering of the capsule and
rotator cuff.

We are very conservative with our postop-
erative rehabilitation program after a SCR. We
know that the rate of stiffness with a conserva-
tive program after an arthroscopic rotator cuff
repair, even in the revision setting, is very low.®
Furthermore, both basic science on healing of
soft tissue to bone and radiographic analysis of
healing after postoperative rotator cuff repairs
support a slow rehabilitation program.”¢ A
canine model specifically evaluating acellular
dermal allografts in the shoulder suggests that
these grafts undergo significant remodeling and
become weaker before they get stronger.® We
would rather err on the side of healing of the
SCR with potentially a slight increase in the rate
of shoulder stiffness than to regain early motion
at the expense of graft failure. Therefore, we
have the patient wear a sling with no shoulder
motion for 6 weeks. Passive motion is started

The American Journal of Orthopedics® July/August 2016

at 6 weeks postoperative and strengthening is
delayed until 12 to 16 weeks postoperative.
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