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Background: Superior capsular reconstruction (SCR) is an effective treatment option for rotator cuff injury. A variety of techni-
ques and grafts can be used, and no clear method of graft fixation has been established.

Indications: SCR is indicated for the treatment of irreparable rotator cuff tears refractory to conservative measures, as was
observed in this 58-year-old male patient. This procedure reduces superior translation of the humeral head and strengthens
the superior capsule of the shoulder.

Technique Description: The patient was positioned in the beach-chair position. Three knotless anchors were placed onto the
superior glenoid neck. Anchors were placed into the greater tuberosity adjacent to the articular margin to serve as medial row
anchors for final double-row fixation. A dermal allograft was then shuttled into the subacromial space and secured to the glenoid
neck. After completion of the SCR, margin convergence-style repair was performed to pull the biceps tendon and infraspinatus
tendon over the top of the allograft for additional support.

Results: Complication rates following SCR vary. The most common complication is graft retear, which typically occurs at the
medial anchor. Thus, many surgeons prefer a double-row technique for fixation. Graft augmentation to strengthen the overall con-
struct reduces this risk. Dermal allografts less than 3 mm thick are associated with greater failure rates. At 6 months postoper-
atively, this patient reported 0 out of 10 pain, possessed full range of motion, and continued to gain strength through an at-home
physical therapy program.

Discussion/Conclusion: Knotless double-row dermal allograft SCR with additional incorporation of the infraspinatus and biceps
tendons is a viable option for patients experiencing rotator cuff injuries unresponsive to conservative management. Literature in-
dicates that patient outcomes following this procedure are positive, with high patient satisfaction rates and improved anatomic
and functional scores.

Patient Consent Disclosure Statement: The author(s) attests that consent has been obtained from any patient(s) appearing in
this publication. If the individual may be identifiable, the author(s) has included a statement of release or other written form of
approval from the patient(s) with this submission for publication.
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VIDEO TRANSCRIPT

This video demonstrates our technique for a superior
capsular reconstruction (SCR) with knotless double-row
dermal allograft and augmentation using margin conver-
gence suturing of the biceps and infraspinatus tendons.
Here are our disclosures. This is an overview of our
presentation.
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BACKGROUND

SCR for irreparable rotator cuff tears was first described in
2012 by Mihata et al'® in the American Journal of Sports
Medicine. This procedure reduces superior translation of
the humeral head and strengthens the superior capsule
of the shoulder. A variety of techniques can be used
depending on the choice of graft.® Dermal allografts are
the most common, although the use of autografts and syn-
thetic grafts is also described in the literature.”® No clear
method of graft fixation has been established; however,
many surgeons prefer a double-row technique for fixation
at the greater tuberosity.”
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Mesh augmentation has been shown to improve out-
comes following SCR.° Side-to-side repair of the posterior
margin is also possible to prevent humeral head subluxa-
tion.!' However, concomitant procedures to reinforce the
construct are technically complex and thus are less com-
monly performed.

CASE PRESENTATION

Here is our case presentation. In this case, we opted for
SCR with dermal allograft, secured with a double-row con-
struct. Additionally, the infraspinatus and biceps tendons
were incorporated in marginal convergence fashion over
the top of the SCR.

The patient is a 58-year-old, left-hand dominant male
with chronic left shoulder pain that had been present for
about 8 months. He had no history of corticosteroid injec-
tions, although he had tried physical therapy and home-
based exercise programs, without resolution of symptoms.
At presentation in our clinic, he reported 30% of normal
function.

On physical examination of the patient’s left shoulder,
the patient had full passive range of motion and active
range of motion to 180° of forward flexion, 180° of abduc-
tion, 90° of external rotation, and internal rotation to T7.
He had 4 of 5 strength in the supraspinatus and infraspi-
natus muscles. Neer and Hawkins tests were positive.
The patient reported pain over the acromioclavicular
(AC) joint and subacromial tenderness to palpation at the
lateral outlet. O’'Brien’s test also resulted in tenderness
over the long head of the biceps tendon sheath.

Radiographic imaging revealed superior migration of
the humeral head and a Hamada grade of 2. Magnetic res-
onance imaging showed posterosuperior labral fraying,
and the supraspinatus tendon possessed a full-thickness,
full-width tear with approximately 4 cm of retraction and
moderate muscular atrophy. The infraspinatus tendon
demonstrated a full-thickness, partial-width tear of the
anterior fibers with retraction but no muscular atrophy.
Mild subscapular tendinosis was present.

TECHNIQUE DESCRIPTION

To prepare for this surgery, the patient was placed in
a beach-chair position and draped in sterile fashion. Diag-
nostic arthroscopy of the glenohumeral joint showed
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diffuse synovitis and a type 2 degenerative superior labral
tear without significant chondrosis. The axillary pouch
was free of loose bodies or pathology. We then inserted
a wand through the rotator interval. The intact subscapu-
laris tendon can be seen below, and the intact biceps ten-
don is visible in the top left of the image. The long head
of the biceps tendon was released from the bicipital groove
and rerouted for lateral centralization and margin conver-
gence with the infraspinatus tendon.

The subacromial space was entered, and a radiofre-
quency wand was used to perform the initial subacromial
decompression. A motorized 4-mm burr shaver was then
used to continue subacromial decompression and acromio-
plasty to achieve a smooth subacromial contour and to
increase the working space for future SCR and rotator
cuff repair. We released soft tissue adhesions from the
rotator cuff tendon to improve tendon mobility. A cuff
grasper was used to evaluate mobility of the torn and
retracted rotator cuff.

Three knotless anchors were then placed onto the superior
glenoid neck through an accessory Neviaser portal. In this
image, we see a 3.9-mm knotless BioComposite corkscrew
suture anchor at the 10-o’clock position and 1.8-mm Fibertak
knotless suture anchors at the 12- and 2-o’clock positions.
These anchors will be used to shuttle the SCR graft as well
as perform final graft fixation to the glenoid neck.

Two 4.75-mm BioComposite SwiveLock (Arthrex)
anchors were placed into the greater tuberosity adjacent
to the articular margin to serve as medial row anchors
for the final double-row knotless fixation construct. Follow-
ing anchor placement, we measured the distances between
each anchor to determine the footprint for trimming the
dermal allograft. Measurements for the dermal allograft
were performed at 30° of abduction using an arthroscopic
measuring tool inserted through the posterior portal. The
footprint was marked on the allograft, which was then
trimmed appropriately. We selected a 3-mm-thick allograft
due to greater success rates, pain relief, and American
Shoulder and Elbow Surgeons scores compared to thinner
allografts.>* The ArthroFlex (Arthrex) dermal allograft
was then shuttled into the subacromial space through a lat-
erally based 7-mm passport cannula. To perform this step,
shuttle sutures from the 3 superior glenoid neck anchors
were passed through the cannula and then through the
corresponding locations on the allograft. The dermal allo-
graft was then passed through the passport cannula, into
the subacromial space, and secured medially to the glenoid
neck. Next, suture tapes from the medial row anchors were
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passed through the graft and out through the cannula
using an arthroscopic Scorpion (Arthrex) suture passer.
Suture tapes were retrieved laterally in anticipation of
securing the graft into lateral row anchors.

An awl was used to create a pilot hole for the first lat-
eral row anchor. A SwiveLock anchor with 1 suture tape
from the anterior medial row anchor and 1 suture tape
from the posterior medial row anchor was secured. A sec-
ond lateral row anchor was placed more posteriorly to com-
plete the double-row fixation construct of the SCR.

After completion of the SCR, mobility of the infraspina-
tus and biceps tendons was evaluated for possible incorpo-
ration into the repair. A Scorpion suture passer was then
used to pass suture tape through the infraspinatus tendon
and the biceps tendon in a mattress fashion. We used an
arthroscopic knot pusher to perform a marginal
convergence-style repair and pull the biceps tendon and
infraspinatus tendon over the top of the SCR. An addi-
tional biceps tendon to infraspinatus tendon suture tape
was passed and tied in a marginal convergence-type fash-
ion. Suture from the posterior medial row anchor was
passed through the infraspinatus tendon using a Scorpion
suture-passing device and tied using an arthroscopic knot
pusher for additional fixation. Final arthroscopic view of
the SCR shows augmentation with a side-to-side margin
convergence pattern using the infraspinatus and biceps
tendons overlying the SCR construct.

The patient was placed in a shoulder immobilizer imme-
diately following this procedure and began physical therapy
the following week. The first 6 weeks of recovery are focused
on regaining passive range of motion of the shoulder. From
6 to 8 weeks, active range of motion is improved, with the
goal of restoring full active range of motion. Once full active
range of motion is restored, the patient can move to more
advanced strengthening exercises that include resistance.
Sport-specific rehabilitation is typically initiated at 4.5
months, with overhand throwing beginning at 6 months.
Maximum improvement is expected by 12 months.

RESULTS

In addition to standard anterior, posterior, and mid-lateral
portals, we recommend the use of an accessory anterolateral
portal for viewing and a Neviaser portal for knotless anchor
placement on the superior glenoid neck. For this procedure,
effective suture management is critical. Using a suture
retriever to sequentially pull sutures through the lateral
portal helps avoid suture entanglement before graft pas-
sage. The suture retriever should be run along each with-
drawn suture before retrieving the next suture, and all
sutures should be pulled externally before allograft entry.
When introducing the dermal allograft, guiding the leading
edge of the graft through the lateral cannula with a suture
retriever while maintaining tension on the glenoid sutures
protects against twisting of the dermal allograft.
Complication rates following SCR vary. A 2021 system-
atic review by Sommer et al'® published in Arthroscopy
reported complication rates between 5% and 70%. How-
ever, other studies report strong survival rates.'® The
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most common complication is graft retear, which typically
occurs at the medial anchor.'® Risk of retear is increased in
female patients and patients undergoing revision sur-
gery.?® Low surgeon experience is also associated with
greater rates of retear.’

DISCUSSION/CONCLUSION

There is no consensus regarding the use of an allograft ver-
sus an autograft for SCR. However, donor site morbidity is
a concern with autografts that is not a concern when using
an allograft.!” Dermal allografts are the most commonly
used graft for SCR among orthopaedic surgeons, demon-
strating improvements in functional scores and patient-
reported outcomes.®® The thickness of the allograft can
influence graft success, and literature supports the use of
3-mm thickness to provide adequate strength when using
a dermal allograft.>*

Patient outcomes following SCR are generally positive.
A systematic review by Smith et al'® found that SCR
improves superior humeral translation, subacromial con-
tact force, and glenohumeral contact force. Side-to-side
suturing is associated with greater stability by achieving
capsular continuity in the transverse direction.* Mean
patient satisfaction scores are at or above 70%, which
makes sense given that most patients have unsuccessful
treatments before this procedure.*1¢

Arthroscopic SCR with augmentation is associated with
superior patient-reported outcomes and functional meas-
urements compared to SCR without augmentation.®® Cho
et al® reported that using the long head of the biceps ten-
don for SCR augmentation led to fewer failures and compa-
rable clinical outcomes compared to nonaugmented
repairs. Additionally, when compared to arthroscopic par-
tial repair, biceps tendon augmentation has improved the
postoperative acromiohumeral interval.®

Our patient is now 6 months postoperative and reports
0 out of 10 pain. His active range of motion has increased to
180° of forward flexion, 180° of abduction, 90° of external
rotation, and internal rotation to T7. He can work and
fish without restriction and is participating in an at-
home physical therapy program to regain full strength,
which he estimates is at 70% of normal. Thank you for
your time.
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