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Arthroscopic Anterior Glenoid Bone Grafting for
Shoulder Instability Using an Interconnected Suture

Anchor Technique

Yacine Ameziane, M.D., and Markus Scheibel, M.D., Prof.
Abstract: Anterior bone grafting is an established and frequently used treatment option for recurrent anterior shoulder
instability in combination with significant glenoid bone loss. Several open and arthroscopic fixation techniques have been
presented to thisfield in recent years. Someof these techniques are associatedwith different peri- and postoperative problems or
complications. Therefore, the technical gold standard for anterior bonegraftinghas not beendetermined, resulting in anongoing
evolvement of bone-grafting techniques. Arthroscopic,metal-freefixation procedureswere introduced to thefield bone grafting
to overcome previous problems of screw fixation. These metal-free techniques frequently include surgically challenging
transglenoidal drilling and are placing anterior soft tissues and neurovascular structures at risk. We therefore present an
arthroscopic anterior, PEEK (polyether ether ketone)eanchor based, interconnecting bone-grafting technique bypassing
previous challenges to restore the anterior glenoid bone stock with adequate positioning and fixation of the bone graft.
ecurrent traumatic anterior shoulder instability
Rfrequently is associated with bony defects
appearing at the glenoid rim in up to 86% of patients
and at the humeral head in more than 90%.1,2 While
small bony defects seem to be sufficiently treated by an
isolated capsulolabral reconstruction, larger sizes of
glenoidal bone loss require bony augmentation.3

Therefore, several open and, later on, arthroscopic bone-
grafting procedures have been described within the last
century that use either autologous (iliac crest, coracoidal
process, distal clavicle) or allogenous bone to restore an
adequate joint surface.4-9 Most initial bone-grafting pro-
cedures were based on metal screw fixation of the bone
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graft, which was associated with several complications,
such as screw migration, loosening, breakage, or joint or
soft-tissue irritation.10,11 To overcome metal-associated
complications, Kraus et al. presented an arthroscopic
autologous bone-grafting techniqueusing biocompression
screws. To avoid potential screw-associated osteolysis,
Hachem et al.13 were the first to publish a metal-free
arthroscopic bone cerclage technique requiring bicortical,
transglenoidal drilling with a posterior fixation by a tape
cerclage system.
Recently, Antonios et al.14 described an all-anterior

bone-graft technique using bicortical, transglenoidal
knotless all-suture anchors that are positioned through a
trans-subscapularis portal. While blind transglenoidal
drilling potentially compromises posterior neurologic
structures, additional portals through the subscapularis
mayenlarge the riskof peri- andpostoperativeproblemsas
well as the duration of rehabilitation.
We therefore present a knotless, interconnecting PEEK

(polyether ether ketone) anchor-based technique that
avoids transglenoidal drilling and thereby minimizes the
risk of potential damage of the suprascapular nerve
without the need of an additional portal through the
anterior rotator cuff.

Surgical Technique (With Video Illustration)

Indications and Preoperative Planning
Patients with recurrent anterior shoulder instability

and glenoid bone loss are diagnosed according to a
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Table 1. Classification of Bone Loss in Recurrent Anterior
Shoulder Instability

Type Description

I Acute fragment lesion
a Osteochondral avulsion lesion
b Solitary glenoid rim fracture
c Multifragmented glenoid rim fracture

II Chronic fragment-type lesion
Malunited (extra-anatomically consolidated) or non-united

bone fragment lesion
III Chronic glenoid bone loss without fragment
Modified from Scheibel et al.15

Fig 1. Lateral decubitus position with 5-kg traction weight
vertically and 6-kg horizontally.
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previously published classification by Scheibel et al.15

(Table 1). Therefore arthroscopic bone grafting is indi-
cated in type Ic (nonreconstructable multifragmentary
fracture), type II lesions with insufficient fragment size
for reconstruction, and in type III defects presenting
significant chronic bone loss of the glenoid surface.
Preoperative magnetic resonance imaging and
computed tomography of the affected shoulder,
including a 3-dimensional reconstruction, are consid-
ered to assess the exact glenoidal bone loss as well as to
exclude further glenohumeral injuries.

Patient Positioning and Operative Set-Up
After the induction of general anesthesia, the patient

is placed into lateral decubitus position with the arm
and hand positioned in an atraumatic hand holder
(Arthrex, Naples, FL) in 30� abduction and 20� external
rotation supported by 5-kg traction weight vertically
and 6-kg horizontally (Fig 1). Further, routine preop-
erative instability-associated examination under anes-
thesia is performed and standard prepping and draping
are carried out.

Portals and Diagnostic Arthroscopy
A standard posterior portal is used to access the gle-

nohumeral joint followed by a diagnostic arthroscopy to
display the anterior bone defect and to assess potential
concomitant defects (Fig 2A). An anterosuperior
viewing portal is placed just behind the biceps tendon.
An anteroinferior working portal is placed superior to
the subscapularis tendon within the rotator interval and
an 8.25-mm � 7-cm twist-in cannula (Arthrex, Naples,
FL) is inserted. The scope is switched to the ante-
rosuperior portal and a 6-mm � 7-cm cannula is
inserted to the posterior portal (Video 1). In cases of a
significant, off-track HilleSachs lesion, anchors for an
additional remplissage procedure can be placed poste-
riorly but not tied into the defect before addressing the
anterior glenoid rim pathology.

Glenoid and Bone Graft Preparation
After all working portals are established, the anterior

glenoid rim is prepared by releasing the capsulolabral
complex from the anterior glenoid using a rasp. A #1
Polydioxanone suture is passed percutaneously and
through the anterior capsulolabral complex and is used
as a temporary outside traction suture for better visu-
alization of the defect area.16 The anterior glenoid rim is
prepared with a 3.5-mm PoweRasp (Arthrex) to ensure
a straight and bleeding bone surface (Fig 2B, Video 1).
An arthroscopic 60� measurement instrument is used

to determine the position and size of the bone graft as
well as the position of the drill holes (Fig 2C, Video 1).
According to these measures, 2 glenoidal insertion
points of the anchors are prepared using an associated
drill and/or a punch (Fig 2D, Video 1). Further, 2
monocortical 4,75-mm PEEK Knotless Corkscrew an-
chors (Arthrex) are inserted to the prepared insertion
points with a recommended minimal distance of 10 mm
between both anchors to ensure maximal stabilization
of the bone graft (Fig 2 D-F, Video 1). The suture limbs
of the anchors are retrieved and separated through the
anteroinferior portal and marked as an inferior and a
superior pair to prevent suture salad during the
interconnection.
A fresh-frozen tricortical iliac crest allograft is pre-

pared according to the obtained measures with an
oscillating saw (Video 1). However, this technique also
works for any autograft application. In the demon-
strated case, the size of the bone graft was measured as
25 mm � 10 mm � 12 mm. Two-millimeter drill holes
were placed with a 10-mm distance into the bone graft
corresponding to the anchor insertion points at anterior
glenoid (Video 1).

Bone Graft Insertion and Fixation
After preparation of the glenoid neck and the bone

graft as well as the insertion of the anchors, the scope is
changed to the posterior viewing portal. The 8.25-
mm � 7-cm cannula is temporarily removed and the
anteroinferior working portal is enlarged about 1 cm.
Further, the rotator interval is enlarged under direct
visualization using expanding scissors, bipolar radio-
frequency ablation, and the index finger for blunt



Fig 2. (A) Exposure of the anterior glenoid defect. (B) Preparation of the anterior glenoid defect using a PoweRasp (Arthrex,
Naples, FL). (C) Measurement of the straight prepared glenoid surface. (D) Preparation of the anchor insertion using a punch
under offset confirmation. (E) Insertion of a 4.75-mm knotless Corkscrew (Arthrex) anchor in to the anterior glenoid defect area.
(F) Recommended 10-mm distance between both anchor insertion points.
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dilatation until the index finger test is considered pos-
itive (sufficient visibility of the index fingertip via the
arthroscope) (Fig 3A, Video 1). To insert the graft, the
sutures of the inferior anchor are shuttled through the
inferior drill hole whereas the sutures of the superior
anchor are shuttled through the superior drill hole. A
Kocher clamp is used to insert the bone graft while the
sutures are kept tensioned by an assistant to guide the
graft. After the scope is switched to the anterosuperior
viewing portal, the intraarticular adjustment of the graft
position is performed with a hooked probe to ensure a
flush position of the bone graft to the original glenoid
surface (Fig 3B, Video 1). Once the final position of the
graft is reached, the interconnection between the infe-
rior and superior knotless PEEK anchors is performed:
the inferior blue and white repair suture is passed
through the loop of the superior black and white shuttle
suture. The free end of the black andwhite shuttle suture
is pulled through the anchor mechanism but is not
tightened until this procedure is performed similarly
with the blue and white repair suture of the superior
anchor and the looped with the black and white shuttle
suture of the inferior anchor. Once both repair sutures
are shuttled, the knotless mechanisms are equally
tightened using suture tensioner with a tensiometer. The
remaining ends of the repair sutures are knotted together
and cut with an arthroscopic suture cutter.

Capsulolabral Repair/Remplissage
The bone grafting procedure is finalized by an addi-

tional capsulolabral repair using FiberWire (Arthrex)
sutures that are shuttled through the capsulolabral
complex by a 25� suture lasso and fixed with 2 Push-
Lock anchors (Arthrex) placed at the 2- and 5-o’clock
position to ensure an anatomic reconstruction of the
labral fixation (Fig 3E, Video 1). In case of previously
placed anchors into the concomitant HilleSachs lesion,
the additional remplissage procedure is completed after
the bone grafting procedure and the capsulolabral
repair are finished.

Rehabilitation
The shoulder is immobilized in a sling for 4 weeks.

Physical therapy involves passive range-of-motion ex-
ercises during that time. Flexion in internal rotation is
limited to 90�, and external rotation in adduction is
limited to 20�. At week 7, active range-of-motion ex-
ercises are initiated. After 12 weeks, an intensive
strengthening program including the deltoid, rotator
cuff, and scapulothoracic muscles is started.



Fig 3. (A) Positive index finger test (index finger tip visible via arthroscopy). (B) Arthroscopic bone graft insertion via the and
placement using an arthroscopic probe. (C) Interconnection of the sutures. (D) Backup fixation knots after interconnection. (E)
Insertion of a knotless PushLock (Arthrex) anchor in 5-o’clock position for additional capsulolabral repair. (F) Final result after
bone block fixation and the capsulolabral repair.
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Discussion
Arthroscopic bone grafting methods were introduced

and evolved during the last decade.7-9,12-14,17-21 A
recent review of 845 shoulders treated by anterior
bone grafting revealed lower overall complication
rates and satisfactory short-term outcomes in arthro-
scopic bone grafting procedures compared with open
bone grafting surgery.22 Despite these favorable out-
comes, surgically demanding and in some cases cir-
cumstantial surgical steps remain disadvantages of
techniques used to date. For instance, recently pub-
lished arthroscopic techniques, with the advantage of
metal-free implants like the bone cerclage or button
techniques, have been largely based on a posterior
tensioning fixation of the bone graft requiring an
Table 2. Advantages and Disadvantages

Advantages

� All-anterior interconnecting fixation technique without the need
of an additional posterior approach

� Subscapularis-sparing approach, reducing a possible affection of
the tendon

� Monocortical fixation under direct visualization and reduction of
possible neurovascular damage

� Metal-free fixation, avoiding implant-associated complications
additional enlarged posterior incision.13,17,21,23,24 This
posterior fixation of the bone graft has certain disad-
vantages and carries the risk of multiple potential
problems and complications during surgery. First, an
additional posterior approach as well as the need of
transglenoidal drilling are surgically demanding and
uncommon for many surgeons. Second, the risk of
remaining tissue bridges is increased, potentially lead-
ing to inferior fixation strength and therefore malunion
of the graft. Third, blind posterior to anterior drilling is
placing anterior neurovascular structures at increased
risk potentially resulting in serious consequences to the
patients.
These potential complications of posterior fixation of

metal-free implants have only been partly overcome by
Disadvantages, Risks, Limitations

� Learning curve of arthroscopic surgery
� Complications of allogenic bone grafts
� Potential risk of premature blocking of the interconnecting fixa-

tion mechanism
� Unequally and not simultaneously tightened fixation mechanisms

may lead to graft malpositioning



Table 3. Pearls and Pitfalls

Pearls Pitfalls

� Provide an adequate exposure of the anterior glenoid surface by
using temporary outside traction sutures

� Ensure a minimal distance of 10 mm between the anchors for
optimal fixation strength

� Mark the bone graft in inferior and superior position for better in
situ orientation

� Tension the knotless fixation mechanisms sequentially to achieve
an optimal fixation and avoid premature blocking

� Avoid too-early enlargement of the anterior working portal
through the rotator interval

� Avoid premature blocking of the fixation mechanisms by carefully
managing repair and shuttle sutures
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Antonios et al.14 presenting an arthroscopic anteriorly
based bone grafting technique using knotless all suture
anchors. Beside the all-anterior design, this technique is
still based on blind, bicortical, transglenoidal drilling
with an attendant risk of soft-tissue bridges and nerval
damage. Further, a potential interference between the
suture anchors used for bone grafting and additional
anchors used for the capsulolabral repair may poten-
tially lead to a greater failure rate of this procedure. This
potential interference is based on an enlarged suture
distance of the knotless anchors that are blocked at
posterior glenoid and do further lead to a decreased
fixation strength. Lastly, the anterior anchor placement
is performed through a 6-mm subscapularis-splitting
portal. These trans-subscapularis portals have been
shown to be relatively close to the axillary nerve and
artery and the cephalic vein and should therefore be
carefully used and avoided whenever possible.25,26

The aim of the invention of the present bone-grafting
technique was to introduce a reproducible stabilization
method containing most positive aspects of previously
described procedures and avoiding possible pitfalls
leading to postoperative complications. Primarily, this is
achieved by an anterior interconnecting fixation
method that avoids an additional posterior incision and
the associated complications. Second, the monocortical
fixation of the bone graft with knotless PEEK anchors
allows a safe and easy insertion of the anchors under
direct visualization reducing the risk of soft tissue/
neurovascular damage. Further, the suture distance
between the anchors and the bone graft is minimized
providing a greater fixation strength and avoiding
complications during additional capsulolabral
refixation.
While this arthroscopic bone grafting method offers

a reproducible and less challenging treatment option
for anterior bone loss management, a learning curve
concerning arthroscopic surgery should still be
considered (Table 2). Care should further be taken
concerning the knotless tensioning mechanisms which
should be tightened sequentially ensuring the absence
of soft-tissue bridges and avoiding premature blocking
to assure adequate graft positioning and fixation
(Table 3).
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