The “Flying Swan” Technique: A Novel Method for Anterior
Labral Repair Using a Tensioned Suture Bridge
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Abstract: Arthroscopic labral repair is an effective technique for most cases of traumatic shoulder instability. However,
patients with anterior labroligamentous periosteal sleeve avulsion lesions frequently have multiple episodes of
subluxation or dislocation and a high recurrence rate after surgery, even with modern methods of labral repair. One
reason may be failure of biological healing of the labrum due to an inadequate “footprint” of contact between the
capsulolabral tissue and the glenoid bone. We have developed a technique that facilitates a tensioned suture bridge
between suture anchors that may improve the results of labral repair in patients with anterior labroligamentous peri-

osteal sleeve avulsion lesions.

Arthroscopic anterior labral repair is a well-
established procedure and has been shown to be
superior to nonoperative treatment, especially for
young male patients with traumatic instability of the
shoulder." Although the Bankart lesion (detachment of
the labrum from the anterior glenoid margin) is
regarded as the “essential” lesion of instability and is
evident in the vast majority of cases,” it is recognized
that there is a spectrum of other pathologic lesions of
the soft tissues of the shoulder, including superior labral
tears (SLAP lesions), humeral avulsion of the gleno-
humeral ligaments, and anterior labroligamentous
periosteal sleeve avulsion (ALPSA) lesions.”’ In the
ALPSA lesion (Fig 1), the entire capsulolabral complex
becomes detached from its insertion and heals more
medially on the anterior aspect of the glenoid neck,
exposing the underlying bone.* Recently, studies have
shown that the presence of an ALPSA lesion is more
common in younger patients (aged <25 years) and is
associated with a higher frequency of preoperative
dislocation episodes and a higher rate of recurrence
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after arthroscopic surgery.”® Although the cause of
ALPSA lesions is not yet clear, the high recurrence rate
after surgery may reflect the relative lack of a “perios-
teal hinge” along the glenoid neck. In simple terms,
when a Bankart lesion is reattached with suture
anchors along the anterior glenoid margin, the intact
periosteum serves to provide a wide “footprint” of
contact between the soft tissue and bone for biological
healing to occur (Fig 2A). However, during mobiliza-
tion of an ALPSA lesion, it is evident that the periosteal
hinge is usually absent or is collapsed and deficient. As
a result, labral repair with suture anchors is dependent
on “rim fixation” over a narrower and smaller surface
area adjacent to the articular margin (Fig 2B). The
reduction in surface area for healing of soft tissue to
bone may, in part, explain the higher recurrence rates
after patients return to competitive sports. Double-row
suture anchor repair (similar in concept to contempo-
rary arthroscopic methods of rotator cuff repair) has
been proposed as a possible solution to improve the
footprint of healing along the glenoid neck,” but it may
be difficult to achieve within the confined space of the
glenohumeral joint. We have developed a novel tech-
nique, deploying a new suture anchor that facilitates
a tensioned suture bridge between anchors, that im-
proves fixation of the labrum and contact of tissue to
bone and may address this problem.

Surgical Technique
The patient is placed on the operating table in the
beach-chair position with the arm draped freely.
Translation of the glenohumeral joint is assessed in
different positions of arm abduction and rotation to
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Fig 1. Arthroscopic view of glenoid from anterior portal,
showing an ALPSA lesion adherent medially with exposure of
the glenoid neck and articular margin.

determine the degree and direction of instability and
the presence of an engaging Hill-Sachs lesion.

The arthroscope is inserted into the glenohumeral
joint through a standard posterior viewing portal. An
anterior working portal is created over the superior
edge of the subscapularis tendon as laterally as possible.
An 8.5-mm cannula is inserted and a probe introduced
to assess the integrity of the labrum. The entire joint is
inspected thoroughly to exclude associated superior or
posterior labral lesions, humeral avulsion of the gle-
nohumeral ligament lesions, chondral defects, or cuff
tears. Relative contraindications to this technique in-
clude an “inverted-pear” sign, indicative of inferior
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Table 1. Summary of Key Points

Pass the sutures and insert the anchors at the 1- and 5-o’clock
positions.

Cut only 1 suture limb at each anchor.

Tunnel the suture limbs back under the labrum, adjacent to each
anchor, from the glenoid to capsular side.

Shuttle the 2 suture limbs from the capsular to glenoid side at the
3-0’clock position.

Retrieve the sutures, and load and insert the anchor at the 3-o0’clock
position.

Perform final tensioning of the suture bridge before clamping in the
anchor.

glenoid bone deficiency, and a Hill-Sachs lesion that
engages with the anterior glenoid rim on abduction of
the arm.”

An additional anterosuperior working portal is
created superiorly in the rotator interval, and a 7-mm
cannula is inserted. By use of a sharp periosteal ele-
vator, the entire capsulolabral complex is fully mobi-
lized medially from the base of the glenoid neck. Care
should be taken to adequately release all capsular
adhesions so that the fibers of the underlying sub-
scapularis muscle can be visualized. Next, the bony
surface of the exposed anterior glenoid neck is abraded
to a bleeding surface with a soft-tissue shaver or a bony
burr. A 2.9-mm flat-tipped drill bit is inserted through
a crown-tipped drill guide through the anterior portal.
Holes are drilled into the margin of the glenoid at the 1-,
3-, and 5-o’clock positions. A nonabsorbable suture is
passed through the labrum opposite the 5-0’clock drill
hole using a suture-passing device and suture shuttle,
and the suture ends are retrieved through the anterior
portal (Table 1). The 2 free ends of the suture are loaded

Fig 2. (A) Axial schematic view of
a Bankart lesion showing the intact
periosteal hinge available for healing
along the glenoid neck after the labrum
is reattached. (B) Axial schematic view
of an ALPSA lesion. The medial peri-
osteal hinge has been collapsed and will
be divided as the labrum is mobilized
and restored to the glenoid margin.

Anterior labrum
healed medially
on anterior
glenoid neck



FLYING SWAN TECHNIQUE

Fig 3. Sagittal schematic view of gle-
noid. (A) The single suture limbs from
both the 1- and 5-o0’clock anchors have
been tunneled back under the labrum
and out the anterior portal. After (B)
passage of a suture shuttle using the
Accu-Pass device at the 3-o’clock posi-
tion, these suture limbs will be passed
through the labrum and loaded onto the
Bioraptor Knotless anchor for final
tensioning after the anchor is deployed.

into the eyelet of a Bioraptor Knotless suture anchor
(Smith & Nephew, Andover, MA), which is driven into
the bone. This anchor, fabricated from poly ether ether
ketone, has the facility for clamping sutures in the eyelet
by deployment of a small screw located in the apex of the
anchor. The suture is tensioned and clamped in the
anchor, and the inserter is removed. Only 1 of the suture
limbs is divided, whereas the remaining suture limb is
temporarily retrieved and “parked” in the anterosuperior
portal. The same procedure is repeated for the 1-o’clock
anchor. A suture shuttle device (Accu-Pass; Smith &
Nephew) or suture retriever is then used to retrieve
the remaining suture limb under the labrum adjacent to
the 1- and 5-0’clock anchors, exiting through the ante-
rior portal (Fig 3A, Video 1). The suture shuttle device is
used to pass a suture loop by penetrating the capsule
medial to the labrum opposite the 3-o’clock anchor
(Fig 3B). The 2 suture limbs are then shuttled through
the labrum and retrieved back through the anterior
portal. The 2 sutures are passed through the eyelet of
a third Bioraptor Knotless anchor, which is then inserted
into the 3-0’clock drill hole. The suture limbs from the 1-
and 5-o’clock anchors are tensioned by traction on
the suture ends. Once satisfactory tensioning of the
resulting suture bridge is completed, the torque-limiting
knob on the end of the insertion device is turned,
engaging the screw in the apex of the anchor, clamping
the sutures in the anchor eyelet. The insertion device
is removed, and the suture ends are cut flush with the
labrum, completing the repair (Fig 4). When viewed
from the posterior portal, a good bumper of labral tis-
sue should be evident, and when the arm is moved
into 30° of abduction, additional external rotation results
in reconstitution of the “hammock” effect of the inferior
glenohumeral ligament. When viewed from the
anterior portal, the tensioned suture bridge between
the anchor sites is clearly seen (Fig 5), with the 2
limbs of the repair being reminiscent of a swan in flight
(Fig 6).
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Discussion

Conventional methods of arthroscopic labral repair
rely on the deployment of anchors at intervals along
the glenoid margin, with sutures passed around the
labrum and secured either with hand-tied knots or by
various knotless anchor designs based on suture loops
or interference fit. The net effect of a standard Bankart
repair is to create a series of “spot welds” holding the
repaired labrum in position until biological healing

Fig 4. Sagittal schematic view of completed flying swan
tensioned suture bridge between 3 anchors.
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Fig 6. The pattern of sutures in the tensioned suture bridge
technique resembles the wings of a flying swan when viewed

from the front.

occurs. However, even with careful immobilization in
a sling after surgery, it is possible that cyclic motion of
the labrum occurs, leading to the formation of gaps
between the labrum and glenoid bone in the intervals
between the anchors. In the presence of an ALPSA
lesion, such gap formation may compound the rim
fixation effect and increase the risk of failure of the
repair by reducing the available surface for biological
healing. Our technique relies on the creation of
a “double-mattress” suture bridge medial to the gle-
noid margin that reinforces the buttress effect of the
labrum and improves contact between the capsulola-
bral tissue and the underlying bone between the
anchors. Although any of a number of anchor designs
can be used for fixation at the 1- and 5-o’clock posi-
tions, the Bioraptor Knotless anchor is useful for
accurate tensioning of each of the suture limbs, inde-
pendent of the placement of the anchor in the bone.
More research on the biomechanical advantages of this
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Fig 5. Schematic (A) and arthroscopic
(B) views from anterior portal of
repaired labrum, showing the buttress
effect of the technique with the ten-
sioned suture strands visible medially
along the glenoid neck.

technique is required, but it holds promise in trying to
improve the clinical outcome of patients with ALPSA
lesions.
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