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Abstract: Posterior shoulder instability is increasingly recognized and diagnosed in young athletes. These patients often
present with vague shoulder pain rather than the frank instability commonly seen with anterior instability. Three com-
mon causes of posterior shoulder instability are congenital retroversion, a single traumatic event, or repetitive micro-
trauma with erosive effects. The critical determination when deciding on the appropriate treatment of posterior shoulder
instability is the presence and degree of glenoid bone loss. In patients without bone loss, arthroscopic procedures have a
high success rate with a failure rate of less than 10% and an 89% return-to-sport rate. The determination of the critical
amount of bone loss that would permit an arthroscopic procedure is controversial, but recent reports that attempt to
quantify the critical bone loss value posteriorly have ranged from 13.5% to 20%. This Technical Note describes our
preferred method of open surgical treatment of posterior shoulder instability with posterior glenoid bone loss using an

intra-articular distal tibial allograft.

Posterior instability is increasingly recognized as a
source of shoulder pain and dysfunction. It is
commonly seen in athletes, especially those involved in
overhead sports, football offensive linemen, and those
who bench press."” Due to both its less common
frequency and less pronounced symptomatology, the
diagnosis can be more challenging than anterior
instability, as many patients have vague shoulder pain
rather than complaints of frank instability.” Three
common causes of posterior shoulder instability are
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congenital retroversion, a single traumatic event, or
repetitive microtrauma with erosive effects.”*” While
most posterior shoulder instability can be treated
conservatively with rehabilitation, surgical correction is
warranted in cases of persistent pain, limitations of
activities or activities of daily living, or recurrent
continued instability.*"!

Similar to anterior instability, but less well defined,
the critical determination when deciding on the
appropriate treatment of posterior shoulder instability is
the presence and degree of glenoid bone loss. When
bone loss occurs, it is typically encountered between the
6:30 and 9:30 o’clock positions with a mean slope of
30.7 degrees relative to the long axis of the native
glenoid.'” The greater the degree of slope difference
compared with the long axis of the native glenoid, the
greater the risk of recurrent instability."” Similar to
anterior shoulder instability, in patients without bone
loss, arthroscopic procedures have a high success rate
with a failure rate of less than 10% and an 89% return-
to-sport rate.”'*'” The critical bone loss posteriorly and
the amount of bony attrition at which arthroscopic
procedures fail at an unacceptably high rate are still
poorly defined. Recent studies have demonstrated that
in the setting of anterior instability, glenoid bone loss
values as low as 15% have been defined as the critical
limit for open procedures anteriorly.'® Recent reports
that attempt to quantify the critical bone loss value
posteriorly have ranged from 13.5% to 20%."*'7'®
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Fig 1. Computed tomography image of a right shoulder in the
transverse plane. Note the screw from the prior Latarjet pro-
cedure. Asterisk: Area of posterior glenoid bone loss.

This Technical Note describes our preferred method of
open surgical treatment of posterior shoulder instability
with posterior glenoid bone loss using an intra-articular
distal tibial allograft.

Preoperative Planning

In addition to the history focusing on activities, goals,
comorbidities, and a detailed dislocation history and
physical examination that includes a neurovascular
examination, rotator cuff strength assessment, and
posterior instability-specific examination maneuvers, a
thorough imaging evaluation is necessary to identify
possible posterior bone loss. Radiograph evaluation in
conjunction with magnetic resonance imaging or
computed tomography (CT) (Fig 1), with or without
3D-dimensional reconstructions, allows not only for
assessment of soft tissue pathology, including labral
tissue and cartilage, but also for a reverse Hill Sachs
lesion and the location and extent of posterior glenoid
bone loss, details crucial for appropriate preoperative
planning.

Patient Position and Anesthesia

Prior to positioning, an examination under anesthesia
of the effected shoulder, as well as the contralateral
shoulder, is performed for comparison. The patient is
positioned lateral decubitus with a beanbag and an arm
holder. Care should be taken to position the proximal
beanbag in a manner to allow access to the posterior
shoulder for the open incision. Furthermore, it is also
useful to adjust the bed into a reverse-Trendelenburg
position to place the glenoid plane perpendicular rela-
tive to the ground. The complete surgical technique is
depicted in Video 1.
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Superficial Surgical Approach

The complete surgical technique is depicted in Video
1. A 12-cm vertical incision is made 2 cm lateral to
the perceived glenohumeral joint line (Fig 2). The
incision is carried sharply down to the level of deltoid
fascia, and full-thickness skin flaps are raised. At this
point, a spinal needle is used to confirm joint location.
The deltoid fascia is then split at the level of and parallel
to the glenohumeral joint. Electrocautery is then used
to split the deltoid muscle fibers in line with the facial
incision. Once dissection is continued through the
anterior deltoid fascia, a potential space is identified just
posterior to the rotator cuff muscles.

Deep Surgical Approach

Upon encountering the posterior rotator cuff, a fat
stripe can be visualized that identifies the interval be-
tween the infraspinatus and the teres minor (Fig 3).
This interval is developed beginning 3 to 4 cm lateral to
the joint line and working medially to the tendinous
insertion. The muscles of the rotator cuff are carefully
mobilized, beginning medially, to separate them from
the underlying capsule. Once the capsule is clearly
identified at the level of the glenohumeral joint, a long-
handled knife is used to incise the often patulous and
redundant capsule vertically in line with the posterior
glenoid rim. Exposure of the posterior glenoid is facili-
tated by use of a Fukuda retractor that is then placed
within the joint to retract the humeral head laterally, a
3-pronged glenoid retractor within the capsulotomy but
along the posterior neck of the glenoid, and a wide
Richardson retractor to retract the musculature
inferiorly.

Fig 2. Intraoperative images of a right shoulder in the lateral
decubitus position. A 12-cm vertical incision is made
approximately 2 c¢m lateral to the perceived glenohumeral
joint.
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Fig 3. Intraoperative images of a right shoulder in the lateral
decubitus position. View of the rotator cuff muscles from
posteriorly. A fat stripe (red arrow) demarcates the interval
between the infraspinatus and the teres minor, which is
developed to gain access to the capsule.

Glenoid Preparation

The posterior labrum is completely excised from the 6
to 9:30 o’clock positions. The posterior glenoid is then
decorticated through the use of a high-speed bone-
cutting burr and rongeur (Fig 4). The Arthrex (Naples,
FL) distal tibial allograft guide system is used to
approximate the size of the appropriate bone block to
be fashioned in order to re-create the native glenoid
morphology (Fig 5). Care is taken to size not only the
magnitude of the bone block but also the slope of the
graft at the articular surface.

Graft Preparation and Insertion
The desired sized fresh distal tibia allograft is fash-
ioned with the help of the Arthrex distal tibia allograft
graft prep station. Next, a pulsatile lavage is used for
60 seconds to remove any theoretic antigenicity.

Fig 4. Intraoperative images of a right shoulder in the lateral
decubitus position. The posterior glenoid is decorticated with a
high-speed bone cutting burr. Asterisk: Glenoid neck.
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Finally, the graft is soaked in platelet-rich plasma for an
additional 60 seconds.

A 3.5-mm drill is used to create 2 parallel gliding holes
in the graft to facilitate the eventual lag by technique
fixation with the goal of achieving maximum hole
separation (Fig 6). The prepared graft is then positioned
to the desired location on the posterior glenoid and
temporarily fixed in place with a K-wire.

A 2.5-mm drill bit is then placed through the superior
predrilled hole in the graft, and an appropriate-length
3.5-mm solid cortical screw is placed (Fig 7A). Once
provisionally tightened, these same steps are repeated
for the inferior screw, thus completing graft fixation
using lag by technique principles using solid cortical
screws (Fig 7B).

Capsulorrhaphy and Closure

Following bone block fixation, a No. 2 nonabsorbable
suture is used to imbricate the often redundant poste-
rior capsule. After capsular closure, an additional No. 2
nonabsorbable suture is used to reapproximate the
musculature interval between the infraspinatus and
teres minor. The deltoid fascia is closed using a No.
0 absorbable suture, while the rest of the wound is
closed in a layered fashion.

Postoperative Rehabilitation

The patient is placed into a simple shoulder sling
following the procedure that is worn for a total of
6 weeks. Early gentle passive range of motion is initi-
ated immediately. At 6 weeks, a CT scan is obtained to
evaluate for bony union, and if present, the rehabili-
tation is proceeded to active range-of-motion exercises.
Scapular and rotator cuff strengthening begins at 8 to
10 weeks postoperatively, with return to full activity
typically allowed at 6 months. Pearls and pitfalls of
open posterior glenoid reconstruction using an intra-
articular distal tibial allograft are presented in Table 1.

y

Fig 5. Preparation of the distal tibial allograft on the back
table. Asterisk: Medial malleolus.
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Fig 6. Intraoperative images of a right shoulder in the lateral
decubitus position. Two 3.5-mm parallel drill holes are placed
in the graft to facilitate eventual lag by technique fixation.
Asterisk: Distal tibial allograft.

Discussion

Similar to anterior shoulder instability, outcomes of
arthroscopic and open posterior shoulder stabilizations
may be related to the underlying cause of the pathol-
ogy. Bone loss may necessitate and open bone block
reconstruction, while an acute traumatic event with a
labral tear and minimal bony attrition may be appro-
priately treated with an arthroscopic procedure.'”?"
Multiple techniques of open posterior glenoid recon-
struction have been described, and both scapular spinal
autograft and distal tibial allograft have demonstrated
in a cadaveric study equivalence in adequately restoring
native posterior glenoid stability in the setting of bone
loss.?! In this Technical Note, we describe the senior
author’s (PJM) preferred open technique for treatment
of posterior shoulder instability in the setting of glenoid
bone loss using an intra-articular distal tibia osteo-
chondral allograft.

In a previously published case series of 2 active male
patients with 2-year follow-up treated with the
described technique, Millett et al.””* reported CT-
confirmed boney union, improved patient-reported
outcome measures and pain scores, and return to rec-
reational sports at final follow-up.

The most commonly reported complication when
using an open bone block technique in the shoulder
is resorption of the posterior bone block, which may
or may not correlate with any clinical symptoms.?>>°
Clinically, Gosens et al.?” reported an 18% incidence
of persistent pain as well as a 36% incidence of
limited internal rotation. Long-term follow-up in the
same cohort revealed persistent pain and continued
instability in 72% and 36%, respectively.”* Walch
et al..””?® report on their results of posterior glenoid
bone block procedures, with only 13% of patients
having persistent apprehension at final follow-up but
still a high rate (29%) of internal rotation deficiency.
Risks or potential complications related to the
approach include injury to the axillary nerve or
posterior humeral circumflex artery in the quadran-
gular space if the proper interval between the teres
minor and infraspinatus is not identified. Additional
potential complications during the surgery can
involve proper drilling for posterior screws, as
penetration too far anterior can risk the neuro-
vascular structures and cause irritation to the
subscapularis.

In conclusion, posterior shoulder instability is an
increasingly recognized, underappreciated origin of
shoulder pain. While arthroscopic procedures
perform well in the setting of isolated soft tissue
injuries, open glenoid reconstruction is required to
treat cases with bone loss. This Technical Note de-
scribes the senior author’s preferred method of open
intra-articular posterior glenoid reconstruction with
capsulorrhaphy.

Fig 7. Intraoperative images of a
right shoulder in the lateral de-
cubitus position. (A) A superior
3.5-mm solid cortical screw is
inserted into the predrilled hole
in the graft. (B) An inferior 3.5-
mm solid cortical screw is inser-
ted into the predrilled hole in the
graft to complete graft fixation
using lag-by-technique principles.
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Table 1. Pearls and Pitfalls
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Pearls

Pitfalls

Start incision 2 cm lateral to glenohumeral joint
line, prevents obstruction by soft tissue and
facilitates the deep exposure.

Three-pronged retractor medially on the glenoid
allows thorough visualization for glenoid bone
preparation.

Purse lavage donor graft to remove all marrow
elements and soak for at least 60 seconds in
platelet-rich plasma.

Place superior screw first without overtightening,
can then rotate graft around superior screw to
ensure proper alignment with glenoid.

Do not place drill holes in graft too close together,
can lead to fracture of the graft. Ensure at least 1-
cm gap.

Prevent aggressive range of motion or therapy
early; the first 6 weeks should be gentle passive
motion only.

10.

11.

12.
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