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Abstract: Recurrence of anterior instability after a Latarjet procedure with persistent glenoid bone loss can be related to
coracoid bone block resorption, migration, or malposition. Multiple options are available to address anterior glenoid bone
loss, including autograft bone transfers (such as iliac crest graft, distal clavicle autograft) or allografts (distal tibia allograft).
Here, we present the use of the remnant coracoid process as an option for consideration in the treatment of glenoid bone
loss after failed Latarjet procedure with persistent glenoid bone loss. The remnant coracoid autograft is harvested and
transferred inside the glenohumeral joint, through the rotator interval, and fixed using cortical buttons. This arthroscopic
procedure includes using 1) glenoid and coracoid drilling guides to optimize graft positioning and making the procedure
more reproducible and safer and 2) a suture tensioning device to provide intraoperative graft compression and ensure

bone graft healing.

Introduction

Recurrence of anterior instability after a Latarjet

procedure is rare and can be related to persistent
glenoid bone loss because of coracoid bone block
resorption, migration, or malposition.' > Multiple
options are available to address anterior glenoid bone
loss, including auto or allografts®’ (Fig 1). Our surgi-
cal experience with the arthroscopic iliac crest bone
graft (Eden-Hybinette procedure) with use of a suture-
button device for graft fixation has been positive.*’
However, the need for a second site incision surgery
to harvest iliac crest bone graft (ICBG) is cumbersome,
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lengthening the surgical time and increasing the risk of
infection.'” '® Provencher et al.'® described using
allograft (distal tibia allograft, DTA), while Tokish
et al.'” described a technique of employing a distal
clavicle autograft (DCA) as a fresh, osteochondral
autograft in the treatment of glenoid bone loss. We
developed a modification of this last technique using
the undersurface of the distal clavicle autograft (DCA)
for restoring glenoid anatomy.'®

In the present study, we describe an arthroscopic
procedure using the remnant coracoid process as a free
autograft to reconstruct the glenoid after failed Latarjet
procedure with persistent glenoid bone loss. The
remnant coracoid autograft (RCA) procedure is per-
formed under arthroscopy and includes 1) using gle-
noid and coracoid drilling guides to optimize graft
positioning and making the procedure technically more
reproducible/safer'”?° 2) using suture buttons to
enhance its intra-articular passage of the graft through
the rotator interval with the benefits of avoiding
hardware problems,'” ?' and 3) using a suture-
tensioning device to rigidify the suture, provides intra-
operative graft compression, and provides constant
bone graft healing.”**’

Ethical Approval
The study was performed according to the medical
ethical guidelines of our institution, and written,
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informed consent was obtained for all
(approval ref: IRB ICR-2021-SA-01-2).

patients

Surgical Technique
The surgical technique is shown in Video 1. The goal
of the procedure is restoration of the glenoid surface by
harvesting the remnant of the coracoid process (RCP),
which is transferred as a free bone graft inside the
glenohumeral joint, through the rotator interval, and
fixed with cortical buttons (Fig 2).

Arthroscopic Guided System and Cortical Buttons
The instrumentation and cortical buttons used for
RCA are the same ones than those used for the
arthroscopic Latarjet and Eden-Hybinette proced-
ures.®?"?! The instruments (Latarjet Guiding System,
Smith & Nephew, Andover, MA) and implants have
been developed by the senior author (P.B.) and are
commercially available. The fixation device (Osteo-
connect; Smith & Nephew, Andover, MA) consists of 2

Fig 1. Decision-making process in
the presence of glenoid bone loss
after a failed Latarjet procedure.

Distal Tibia
Allograft
(DTA)

purpose-designed titanium cortical buttons with a no.
3-4 ultrahigh-molecular-weight polyethylene suture
sling running through them.

Positioning and Portal Establishment

The patient is placed in the “lazy” beach chair position
(at 30° of head elevation) to facilitate cerebral perfu-
sion, and the arm is placed in a mobile holder (Spider
Limb Positioner, Smith & Nephew, Andover, MA)
without traction. The arthroscope is introduced in a
standard posterior viewing portal. A complete diag-
nostic arthroscopy is performed, and the glenoid bone
loss is confirmed. Three other portals are usually
needed: lateral (North-West, anterolateral (West) and
anteromedial (North).

Step 1. Opening of the Rotator Interval and
Exposure of the Remnant Coracoid Process

With the scope in the posterior portal, the rotator
interval is fully opened with either a motorized shaver
(Smith & Nephew, Andover, MD) and/or a radio

Fig 2. Anterior glenoid bone reconstruction using a remnant coracoid autograft (RCA). (A) After arthroscopic large opening of
the rotator interval, the remnant of the coracoid process is dissected, harvested, and transferred (arrow) inside the glenohumeral
joint (en face view). (B) The free coracoid bone graft is fixed with 2 cortical-buttons (en face and axial views); a suture tensioner

is used to rigidify the suture and provide bone graft compression.
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Fig 3. Arthroscopic remnant coracoid autograft (RCA) using a guided technique and suture-button fixation for revision of failed
Latarjet procedure. (A) The tip of the coracoid is absent (*), but there is still some remnant of the coracoid process that can be
harvested and used as a bone graft; after abrasion of the anterior scapular neck, the glenoid is drilled from posterior to anterior,
using a specific drill guide (Smith & Nephew) and K-wire. (B) The drilled hole diameter €s small (2.8 mm) and located 5 mm
medial to the glenoid rim at 4 o’clock (between the 2 suture anchors located at 3 (*) and 5 o’clock (**). (C) The RCA is
osteotomized and drilled (either inside or outside the shoulder), and the bone graft is shuttled through the rotator interval and
brought toward the anterior glenoid neck (arrow). (D) The posterior holed button is slid on the suture, and a sliding-locking knot
(Nice knot) is tied. By pulling posteriorly on the suture, the button is shuttled inside the shoulder. € After control of the bone
block rotation and position, a suture-tensioning device (Smith & Nephew) is used to rigidify the suture and obtain bone graft
compression (100 N x 3 times), clockwise ratcheting of suture tensioner (arrow). (F) Final aspect showing the new bone graft

located at 4 o’clock (*) and flush to the articular surface.

frequency ablation (RFA) device (Smith & Nephew).
This step is crucial to facilitate the later transfer of the
RCA into the glenohumeral joint. Insufficient opening
of the rotator interval can make this step difficult or
even impossible. Still using the RFA device, a dissection
is performed to expose the remnant of the coracoid
process (RCP). Attention is then turned onto the gle-
nohumeral joint.

Step 2. Glenoid Preparation and Drilling

The anterior labrum is elevated with the radio fre-
quency device, and the glenoid neck is prepared to a flat
cancellous surface using a motorized power rasp (Smith
& Nephew, Andover, MA) or a burr (Stone-cutter
Smith & Nephew, Andover, MA). Two suture-anchors
(FAST-FIX, Smith & Nephew, Andover, MA) are
inserted at 3 o’clock and 5 o’clock in preparation of the
labral repair at the end of the procedure; they also serve
as a landmark for graft positioning. A PDS suture is
passed through the labrum at 5 o’clock and used to
retract the labrum laterally and to create a pouch; this

will facilitate the later introduction of the bone graft on
the glenoid neck.

The scope is moved to the anterolateral portal. This
anterolateral portal (North-West) portal must be chosen
with the help of a spinal needle to ensure a strictly
orthogonal position to the base of the remnant coracoid
process. Looking with the scope inside the glenohumeral
joint, the glenoid guide (Smith & Nephew, Andover,
MA) is introduced over a half-pipe through the posterior
portal. The glenoid guide must be flush to the glenoid
surface and should hook the glenoid rim at the 4 o’clock
position (Fig 3). A specific 2.8-mm cannulated drill bit
with an outer sleeve (Smith & Nephew) is drilled
through the guide across the glenoid and visualized
emerging through the front of the glenoid neck. The
guide is removed, and the drill K-wire is left in situ.

Step 3: Remnant Coracoid Process Osteotomy and
Drilling

The osteotomy of the remnant coracoid process (RCP)
is performed using either a 0.5-mm, high-speed
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Fig 4. Arthroscopic views showing remnant coracoid autograft (RCA) for reconstruction of the glenoid surface after a failed Latarjet
procedure. (A) Arthroscopic dissection and complete exposure of the remnant coracoid process (RCP). (B) A motorized saw blade
(or a burr) is used to perform an osteotomy of the RCP. (C and D) After complete detachment of the remaining soft tissues (*) with
a radiofrequency device, the RCP (**) is caught with a grasper to be exteriorized. The free graft is drilled, and a suture-button is used
to transfer the graft inside the glenohumeral joint and fix it to the glenoid. (F) The free graft (*) is placed flush to the glenoid and
under the equator (a suture tensioner is used to put the bone graft under compression and ensure healing).

oscillating saw (Fig 4) or a burr (Stone-cutter, Smith &
Nephew). The bone cut is made with a slight obliquity
for adaptation later to the obliquity of the anterior
scapular neck. The drilling of the RCP graft is performed
with the help of a specific three-arm guide (coracoid
drill guide; Smith & Nephew) either inside the shoulder
or outside after exteriorization of the bone block with a
grasper. The coracoid guide is used to clamp the RCP
and create a tunnel through the bone block. A second
(2.8 mm) cannulated drill bit (Smith & Nephew) is
drilled through the guide in the graft and used to pass a
PDS suture.

Step 4: RCA Transfer and Fixation

The PDS suture is used to shuttle the suture tail ends
of the peg-button implant (Osteo-Connect, Smith &
Nephew, Andover, MA) through the free bone graft.
The PDS lead suture is then passed through the rotator
interval with the help of a grasper, while a suture-
retriever, passed through the cannulated sleeve of the
glenoid, is used to catch it. The free bone graft is passed
through the rotator interval and advanced to congru-
ently match the subequatorial anteroinferior glenoid

bone loss. Once the PDS suture is exteriorized posteri-
orly, the glenoid outer sleeve is removed. The PDS su-
ture is used to shuttle the suture tail ends of the peg-
button implant through the glenoid.

The posterior button is then slid along the loop suture
exiting posteriorly and a sliding-locking knot (Nice
knot)** is tied at the back of the shoulder. Gentle
traction is placed on the suture, bringing the posterior
button on the cortex of the posterior glenoid neck,
while a grasper is used to direct and guide the graft
through the rotator interval.

The RCA is sited on the anterior glenoid neck with its
osteotomized cancellous side facing the glenoid neck.
Using a probe, the graft is placed flush with the articular
glenoid surface (Fig 4). Intraoperative bone graft
compression is achieved with the help of a suture
tensioner (Smith & Nephew). A force of 100 N is
applied 3 times to the Osteo-Connect device Pre-
tension (100 N) allows removal of suture creeping,
tension (100 N) provides knot tightening, and over-
tension (100 N) provides graft compression. The
tensioning device is removed, and three additional
square knots are tied to lock the construct, and the
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Fig 5. Example of remnant coracoid autograft (RCA) for failed open Latarjet with complete coracoid bone block lysis. (A and B)
Three-dimensional CT scans images of a right shoulder showing the complete coracoid bone block lysis with prominent screws. €
Two-dimensional CT scan images show severe (>20%) glenoid bone loss and remnant of the coracoid process (*) of sufficient
size to be used as a new bone graft. (D) Arthroscopic intra-articular view showing screw removal. € Postoperative axial CT scan
view showing glenoid reconstruction with accurate positioning of the new bone graft flush to the glenoid surface. (F) Post-

operative 3D CT scan confirms perfect positioning of RCA.

suture-ends are cut short with an arthroscopic suture
cutter. At the end of the procedure, the bone graft is
securely positioned on the anterior glenoid, flush to the
articular cartilage and below the equator.

Step 5: Bankart Repair

Once the graft is firmly fixed in place, the labrum is
reinserted to the native glenoid rim with the two suture
anchors previously inserted, placing the graft in an
extra-articular position.

Postoperative Management

Early passive motion is allowed. Postoperative radio-
graphs and CT scan images are performed to assess new
coracoid bone graft positioning and healing (Figs 5 and 6).

Discussion
Recurrence of anterior shoulder instability after a
failed Latarjet procedure is often related to persistent
glenoid bone loss secondary to coracoid bone graft
migration/resorption (Fig 5) or malposition®”*° (Fig 6).

Our surgical experience shows that glenoid recon-
struction with remnant coracoid autograft (RCA) is a
viable and highly effective revision procedure to treat
this challenging group of patients.

Arthroscopy allows successful reconstruction of the
anterior glenoid rim and simultaneous treatment of all
associated instability lesions (capsular deficiency and
humeral bone loss).””?® The technique can be per-
formed open and because the RCA is a free graft, it can
be used for posterior bone loss as well. Pearls and pit-
falls of the surgical technique are summarized in
Table 1.

The remnant coracoid autograft (RCA) has some
distinct advantages over the other options. First, the graft
is a free autograft and readily available. Second, the graft
is located inside the shoulder, and there is no donor site
morbidity, as seen in other autograft harvests. There is
no need for a second site incision like with ICBG.'*'*"”
Third, the graft greatly decreases the cost and logistical
hassles with allografts.'® Fourth, the graft is inserted
inside the joint through the rotator interval, which
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Fig 6. Example of remnant coracoid autograft (RCA) for failed Latarjet with persistent glenoid bone loss related to low coracoid
placement. (A and B) Preoperative anterior posterior and lateral radiographs of a left shoulder showing too low coracoid bone
block with a bended screw because of recurrent dislocations. (C and D) Preoperative two-dimensional and three-dimensional CT
scan images showing low coracoid transfer placement (arrow), severe anterior glenoid bone loss (>20%), and sufficient remnant
of coracoid process (*) to be used as a new bone graft. (E and F) Postoperative CT scan images showing anatomic glenoid
reconstruction after screw removal and transfer of RCA. (G and H) The new bone block, fixed with cortical buttons, is flush with

the glenoid surface and between 3 and 5 o’clock.

obviates the need to split the subscapularis.”’*” This
makes the procedure easier and safer.

A potential disadvantage of the RCA is the limited
graft size, as part of the coracoid has already been
harvested. We highlight the importance of preoperative
CT scan evaluation to assess the size of the glenoid bone
loss and the available size of the remnant of the cora-
coid process (Figs 5 and 6). It has been shown that a

Table 1. Pearls and Pitfalls

10-mm bone graft is sufficient to reconstruct up to 30%
bone loss.'” For the larger bone defect, we would
consider using a DCA or ICBG in the failed Latarjet
cases.”'® Another potential disadvantage is that the
osteotomy of the coracoid process could potentially
damage of the coracoclavicular ligaments. However, so
far, we did not observe any AC joint dislocation in the
four patients that we operated. A further drawback of

Pearls

Pitfalls

Large opening of the rotator interval is important for easy passage of the

autograft. Insufficient opening can make further steps difficult or
impossible.

A powered rasp is used to improve a uniformly flat anterior glenoid neck,

and a powered saw is used to perform the coracoid osteotomy.

The RCP autograft is of limited size, preoperative
evaluation of glenoid loss and residual coracoid graft
size are important.

Obtain the correct obliquity for cutting the remnant
coracoid process autograft to match the glenoid
inclination.

Positioning suture anchors at 3 o’clock and 5 o’clock represents landmarks
for successive graft positioning; they will used for further Bankart repair.

Use of the guided technique for glenoid tunnel and coracoid graft

preparation allows placement of the graft flush to the glenoid surface.

Use of the suture tensioner provides bone graft compression and enhances

healing.

A Bankart repair is performed and if a large or deep Hill-Sachs lesion is

present, an additional remplissage is performed.

RCP, remnant of the coracoid process.
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Table 2. Advantages and Disadvantages of the RCA
Procedure

Advantages Disadvantages

Convenient local availability of a free
autograft

No donor site morbidity (no second site
incision needed)

Potential limited graft size

Theoretical risk of
damaging
coracoclavicular (CC)
ligaments

No cost for the bone graft Lack of articular cartilage

No need to split the subscapularis (no
risk of neurologic complications)

The procedure is all-arthroscopic and
uses standard portals. It can be
accomplished with the skills already
possessed by most arthroscopic
surgeons.

The use of cortical buttons simplifies graft
transport and eliminates risk of
hardware and neurologic
complications.

The guided technique optimizes bone
graft placement and increases safety
drilling of the glenoid from posterior to
anterior allows, staying inside the
glenohumeral joint and eliminating
risk of neurovascular complications,
avoiding work close to the brachial
plexus.

RCA, arthroscopic remnant coracoid autograft.

the RCA is the lack of articular cartilage. However, we
perform a Bankart repair with suture anchors, placing
the graft in an extra-articular position and preventing
direct contact between the humeral head and graft.
Furthermore, some recent studies suggest that a fibrous
or pseudo-cartilaginous joint surface may regularly
develop on the articular surface of bone autografts.”’
Advantages and disadvantages of the surgical tech-
nique are summarized in Table 2.

In summary, RCA is a viable and highly effective
revision procedure to treat recurrent anterior shoulder
instability after a failed Latarjet procedure with persistent
anterior glenoid bone loss due to coracoid graft resorp-
tion, migration, or misplacement. RCA is a promising
option that avoids donor site morbidity, is cost effective,
and allows reconstruction of significant (>20%) glenoid
bony defects. If the size of the remnant of coracoid
process is big enough, RCA is our first-line option (rather
than ICBG, DCA, or DTA) for treating glenoid bone loss
after failed Latarjet or Eden-Hybinette procedures. Our
arthroscopically guided RCA procedure using suture-
buttons for graft fixation potentially simplifies the
treatment of a very difficult clinical problem.
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