Technical Note

Transosseous Equivalent Technique for Bony Bankart ®
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Abstract: Bony Bankart lesions of the anterior glenoid arise from traumatic glenohumeral instability events and can
predispose persons to recurrent instability if not surgically stabilized. Large osseous fragments, when repaired anatomi-
cally, have excellent stability and functional outcomes; however, techniques to achieve this repair are often either tenuous
or overcomplicated. In this technique guide, we describe a repair technique based on established biomechanical principles
that achieves a reliable, anatomic glenoid articular surface. This technique can be readily applied in most bony Bankart
settings using standard anterior labral repair instrumentation and implants.

Introduction

Anterior glenohumeral instability events typically
occur via a traumatic mechanism in young, ath-
letic persons, resulting invariably in capsulolabral injury
and frequently in glenoid bone loss (GBL)."* This bone
loss can occur secondary to erosion or compression, as
the humeral head engages the anterior glenoid rim.
Substantial anterior GBL greatly increases the risk of
failure of arthroscopic capsulolabral repair or increases

the necessity of open or reconstructive options.”*
However, in a study using computed tomography
(CT) 3D reconstructions, Sugaya et al.” demonstrated
that fractures (bony Bankart lesion) were present in
50% of shoulders with recurrent anterior instability.
54% of these were medium in size, comprising average
10.6% of the glenoid. When left unrepaired, osseous
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fragments in bony Bankart lesions will not provide an
anterior buttress to humeral head escape and may
eventually resorb. Nakagawa et al. observed that when
bony Bankart lesions were repaired and achieved
union, recurrence rates were significantly lower and
were similar to outcomes after capsulolabral repairs for
soft tissue-only injuries, while failure of union greatly
increased the risk of recurrence (46.9% vs 6.3%). In a
separate study, Nakagawa et al.” determined that as
larger osseous defects (>7.5% GBL) achieve union at a
higher rate than smaller ones, large osseous defects
counterintuitively had lower recurrence rates after
repair (10.5% vs 33.3%).

As failure to anatomically reconstruct the glenoid
within 2 mm of native congruence is a risk factor for
recurrent instability,” it is critical to anatomically reduce
and suspend the anterior glenoid rim. The goal of any
repair of a bony Bankart is to achieve sufficient
compression at the osseous junction to enable bony
healing in an anatomic position. Although rigid screw
fixation is available to compress the fragment against
native glenoid, the osseous lesion is often thin and
fragmented, making it less amenable to screw fixation.
In many cases, suture anchor fixation is ideal to limit
stress concentration.

In this study, we describe our technique for arthro-
scopic bony Bankart repair using a transosseous
equivalent (TOE) construct, similar to those applied for
rotator cuff repair.

Each author certifies that his or her institution
approved the protocol for this investigation and that all
investigations were conducted in conformity with
ethical principles of research.
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Surgical Technique

Planning

Prior to surgery for bony Bankart lesions, we obtain
plain films and advanced imaging to characterize the
amount of GBL, associated labral pathology, and any
other intra-articular pathology or osseous (i.e., Hill-
Sachs) lesions (Fig 1). CT imaging is helpful to quan-
tify the size and character of the osseous lesion, as
particularly small or partially resorbed bony fragments
may be addressed similar to soft tissue Bankart tears
with bone loss. Magnetic resonance imaging (MRI) is
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important to identify rotator cuff pathology (particu-
larly in older patients) or other concomitant lesions. In
many cases, MRI may be sufficient for visualization
of bone loss and operative planning, particularly if
three-dimensional reconstructions are available.”'’
However, advanced imaging with CT may be helpful
to determine whether repair is possible versus recon-
structive options using bone grafting techniques.

Positioning and Portals
We find that performing bony Bankart repair in an
arthroscopic fashion permits anatomic positioning of

Fig 1. Preoperative imaging of
the right shoulder, including plain
films scapular Y and axillary views
respectively (A and B), computed
tomography coronal and axial
cross sections respectively (C and
D), and magnetic resonance im-
aging sagittal and axial slices
respectively (E and F), which
demonstrate a large anterior bony
Bankart lesion, which represents
25% of the glenoid width based
on the perfect circle method. The
perfect circle method is demon-
strated in box E, demonstrating
the fragment measuring 25% of
the total circle diameter.
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the osseous fragment and accommodates additional
intra-articular work, if needed, while avoiding the ne-
cessity of large incisions or split/takedown of the sub-
scapularis. We prefer to perform all arthroscopic
procedures for instability in the standard lateral decu-
bitus position with a beanbag due to the relative ease of
humeral distraction and placement of inferior an-
chors,'" although this technique can be applied without
any adjustments in the beach chair position. While
positioned laterally prior to draping, an exam under
anesthesia is performed. The patient is then prepped
and draped, and the extremity is placed on traction in
abduction with slight external rotation.

This procedure uses three standard portals, including
a posterolateral, mid-glenoid, and anterosuperior (ASP)
portal. The standard posterolateral viewing portal is
created first ~2 cm distal and 1 cm medial to the
posterolateral corner of the acromion, and a diagnostic
arthroscopy is subsequently performed. A midglenoid
and ASP portal are then created under direct visuali-
zation. The midglenoid portal is placed immediately
superior to the border of the subscapularis tendon. For
this technique, we position this portal slightly medial to
permit access to the medial anterior face of the glenoid.
Care should also be taken to ensure the portal position

Fig 2. Arthroscopic images and
diagrams demonstrating bony
Bankart lesion of the right ante-
rior glenoid. (A) In the lateral
position, viewing superior to
inferior from the anterosuperior
portal, the fracture has not yet
been mobilized, but it is readily
visualized. (B-D) The bony
Bankart fragment (x) is mobilized,
permitting the fracture bed (*) to
be exposed for instrumentation.
Box B and D are a saggital and
coronal view representations of
the arthroscopic image C, taken
from the anterosuperior portal.
Note that the appropriate position
of the anterosuperior portal is in
line with the fracture line, which
allows excellent visibility of the
medial glenoid bone. Ant, ante-
rior; Inf, inferior; Lat, lateral;
Med, medial; Pos, posterior; Sup,
superior.
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enables access to the inferior glenoid. The ASP portal is
made directly anterior off the acromion coming
through the superior rotator interval. The ideal trajec-
tory for this technique is directly in line with the
fracture bed to ensure appropriate visualization, prep-
aration of fracture bed, and assessment of reduction.

Arthroscopic Bony Bankart and Labral Repair

A detailed description of our surgical technique is
provided in Video 1. We begin our bony Bankart and
labral repair by first preparing the bone on the intact
glenoid side, as well as the fractured fragment (Fig 2).
We use a rasp to free up both the labrum at the inferior
hinge point of the fracture and bony fragment inferiorly
to about the 6 o’clock position. We do not liberate
labrum from the glenoid fragment. We rasp both the
glenoid fracture bed and the inferior native rim to
promote healing of fragment, labrum, and capsule to
the glenoid. If substantial fibrous tissue prevents
introduction of a rasp, a liberator may be used to create
the cleavage plane.

The initial anchor placed is dependent on whether the
labral tear extends well beyond the fracture site. In
most cases, using an accessory posterolateral portal, we
position a suture anchor in the native glenoid (typically
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Table 1. Pearls and Pitfalls of the Transosseous Equivalent Technique for Bony Bankart Repair

Pearls

Pitfalls

e Pre-position additional labral repair stitches.

e Use curved drill guide for medialized position without violating
subscapularis.

e Shuttle nonworking sutures outside cannula to decrease traffic.

e Avoid fully tightening labral repair stitches.
e Ensure articular reduction prior to final tightening TOE stitches.

TOE, transosseous equivalent.

in the 6-7 o’clock position) and pass a repair stitch,
which will be tightened at the end of the case. Until this
final step of the case, these sutures will be kept in the
accessory portal. When tightened too early, this stitch
can increase difficulty for subsequent steps.

For the TOE technique, we use knotless 1.8-mm all-
suture anchors (FiberTak Soft Anchors, Arthrex,
Naples, FL). These anchors can be drilled and placed
using a straight or curved guide and are available in
both single- and double-loaded variations, although
only the single-loaded anchors are needed to complete
this procedure. The initial TOE anchor may be placed at
the inferior margin of the bony Bankart lesion, ~7 mm

offset from the articular surfawce, which can be
measured with the arthroscopic probe. This anchor is
placed through the mid-glenoid portal. A curved drill
guide is advantageous to position the medial anchors
and allows placement through the mid-glenoid portal,
obviating the need for percutaneous placement through
the subscapularis (Table 1). The repair stitch and
knotless shuttle sutures are pulled out of the mid-
glenoid portal, and then a suture lasso is passed
through the anteroinferior capsular tissue, medial to
the anterior bone fragment into the fracture site. The
sutures are shuttled to bring the sutures through the
capsular tissue and bring the labral tissue superior and

Glenoid

Lat C

inf ¢ Sup
/S
F
R
/

Med

Fig 3. (A) Arthroscopic images, model, and diagrams demonstrating placement of anchors in fracture bed (*) ~7 mm from the
articular surface, as viewed from the anterosuperior portal in the lateral decubitus position. (B and C) After placement of an-
chors, sutures limbs are retrieved using a suture lasso device medial to the bone fragment (x) and labral tissue and delivered
through the midglenoid portal. (D-F) These steps are then repeated for the superior anchor to achieve two medial anchors, and
the sutures are stowed outside the cannula for suture management. Boxes B, C, D, and F are coronal view representations of the
arthroscopic images A and E, taken from the anterosuperior portal. Inf, inferior; Lat, lateral; Med, medial; Sup, superior.
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Glenoid
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Fig 4. (A) Model and diagrams demonstrating suture limbs from medial anchors placed in fracture bed (*) passed medial to the
bony Bankart fragment (x) and through the midglenoid portal. These are stowed outside the cannula for suture management
purposes. (B) An inferior articular surface anchor (3) is placed and sutures are passed through the midgenoid portal within the
cannula. (C) The suture limbs from the inferior medial anchor (1) are retrieved into the midglenoid portal cannula and are then
used to shuttle a lateral suture from anchor (3) for the horizontal stitch. (D) A superior anchor (4) is then placed on the articular
surface at the level of anchor (2). (E) The horizontal stitch process is repeated for the superior anchor pair, achieving two stitches
for reduction of the bone block against the native glenoid. (F) Tension is pulled under direct visualization to guide reduction of
the osseous fragment to the native glenoid. Box B, C, and D are coronal view representations, and box A, E, and F are saggital-
view representations of a right glenoid. In box D, the bony Bankart fragment is omitted for better visualization of anchor po-
sitions. Ant, anterior; Inf, inferior; Lat, lateral; Med, medial; Pos, posterior; Sup, superior.

medial (Fig 3). A second anchor is positioned at the
superior margin of the bony Bankart lesion, also 7 mm
offset from the articular surface. The suture limbs are
also shuttled medial to the osseous fragment. At this
stage, with two repair suture limbs and one passing
limb for each anchor, suture management is critical. We
find it is easiest to remove and replace the midglenoid
cannula to move these sutures external to the cannula
or to stow these inactive sutures in an accessory
posterolateral percutaneous portal prior to placing the
second set of anchors.

Third and fourth anchors are then drilled directly
lateral to the first and second anchors, respectively,
through the articular surface at the rim to create a box
configuration (Fig 4). The inferior lateral anchor (an-
chor three) can be placed first, and sutures are passed as
described in subsequent steps for the horizontal limb to
decrease suture traffic prior to drilling and placing the

superior lateral (anchor four) anchor. The inferior
articular anchor shuttle suture is loaded with the suture
tail from the corresponding medial initial anchors, and
the limb is passed through the knotless mechanism,
while maintaining the fragment’s position relative to
the articular surface to achieve a horizontal stitch. The
process is then repeated with the superior suture tail
after placing the superior lateral anchor (anchor four),
using these sutures to secure the superior portion of the
bone fragment against the glenoid in a horizontal stitch
orientation. Sutures are pretensioned slightly to elevate
and reduce the bony fragment to the level of the
articular surface.

The remaining sutures are then passed into the
opposite corner anchor (i.e., inferior fracture anchor
number one shuttle suture loaded with suture tail
from superior articular anchor number four) to create
a traversing stitch (Fig 5). This is performed again for
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rosuperior

Fig 5. (A and B) Arthroscopic images and diagrams demonstrating passage and reduction of the remaining sutures into shuttle
sutures of the opposite anchor. (C) The suture tails are pulled and tensioned through the midglenoid portal, as viewed here from
the posterior viewing portal in a laterally positioned patient. (D and E) After reduction of the paired suture limbs, the construct
achieves a transosseous equivalent box configuration with osseous Bankart fragment (x) compressed to the native glenoid. Image
E is taken in a laterally positioned patient from the midgglenoid portal. (F) The 6 o’clock anchor with passed suture limbs, if one
was placed at the beginning of the case, is then tightened to achieve a soft tissue buttress and capsular shift. Boxes A, B, D, and E
are saggital view representations of a right glenoid. Ant, anterior; Inf, inferior; Pos, posterior; Sup, superior.

the other pair (anchors two and three). Repair
stitches and the inferior labral repair stitch, if used,
are then final tensioned appropriately. The result is a
large, even distribution of force across the fracture
fragment and labrum.

Finally, having addressed the bony Bankart lesion,
attention is turned to the other structures of the joint
and capsulolabrum. The upper extremity may be placed
in a position of instability to identify any engaging
humeral head lesions (i.e., Hill-Sachs lesion) that
should be addressed concurrently with Remplissage. If

any capsulolabral laxity persists, additional anchors
may be positioned into the intact glenoid to shift the
labrum.

Rehabilitation

Postoperatively, rehabilitation is similar to that of
labral repair with 6 weeks of shoulder immobilization
in abduction sling and Codman’s exercises. Passive
motion is advanced at 6 weeks, and rotator cuff
strengthening progresses around 8 weeks. Return to
sporting activities is achieved at 6 months.

Table 2. Advantages and Disadvantages of the Transosseous Equivalent Technique for Bony Bankart Repair

Advantages

Disadvantages

e Large, high-pressure contact area

e Excellent load sharing between anchors leading to better tension
matching and compressive force titration

e Avoids rigid/metal implants

e Minimal bone loss from implants

e Necessitates careful suture management
e Cannot reverse suture tension to adjust bone block position
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Fig 6. Plain films obtained 3 months postoperatively after transosseous equivalent bony Bankart repair, including true AP (A),
scapular Y (B), and axillary views (C) of the right shoulder demonstrate excellent restoration of glenoid osseous architecture and
centering of humeral head. No large disruption of osseous architecture is visualized.

Discussion

There are multiple major challenges to addressing
bony Bankart fragments, including the tendency for
small fragments to fail to heal to the native glenoid and/
or resorb.® This may limit repair options, as resorption
decreases the integrity of any fixation within the frag-
ment itself. Additionally, many techniques for
addressing bony Bankart lesions necessitate an open
approach or additional or alternative portals beyond
those typically used for anterior instability surgery.'* "’
The technique described in this article uses standard
arthroscopic portals, familiar implants, and suture
constructs, and does not depend on the integrity or size
of the osseous fragment. Additionally, this technique
provides a laterally directed force on the osseous frag-
ment to prevent subsidence, is readily tensioned to
titrate lateral translation and the compressive force, and
distributes forces across the majority of the Bankart
lesion without excessive suture management or a large
number of suture anchors.

There are several theoretical advantages to TOE type
constructs over a typical double-row construct for ro-
tator cuff repair and can reasonably be inferred to ours
as leveraging an advantage over the double-row tech-
nique for bony Bankart lesions described by Millett and
Braun.'? These include a larger pressure contact area,
higher contact pressure, and better load sharing be-
tween anchors, leading to better tension matching and
compressive force titration and, potentially, higher load
to failure."””'® Biomechanically, TOE constructs are
superior to both screws and other suture anchor
constructs at preventing fragment displacement and
similar loads to failure to traditional screws.'” One
disadvantage is that despite fewer sutures than other
described approaches, careful suture management is
still necessary. Additionally, once tension is applied
through the sutures, it is difficult to adjust graft position

as the sutures cannot be untensioned (Table 2).
Although there are no data at this point to suggest
outcomes are substantially improved compared to other
approaches for bony Bankart lesions, this modification
is fast, relatively simple compared to a standard labral
repair or bony Bankart repair, and necessitates no
changes in equipment and minimal adjustments to
approach.

Conclusions

While many techniques have been described to
address bony Bankart lesions, the ideal approach
should leverage existing technology/devices and
familiar portals, should not add unnecessary time or
resource costs, and must achieve the operative goal of
restoring the bony glenoid buttress. This arthroscopic
variation of a well-known technique is simple and
readily applied in any arthroscopic shoulder surgery
practice. Healing (or failure) may be evaluated on plain
radiographs primarily with axillary views, which should
demonstrate union by 12 weeks (Fig 6).
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