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Acceptable Long-Term Outcomes of Arthroscopic
Bone Grafting for Recurrent Posterior Shoulder

Instability: Minimum Follow-up of 5 Years

Roland Stefan Camenzind, M.D., Javier Martin Becerra, M.D., Louis Gossing, M.D.,

Julien Serane-Fresnel, M.D., Eric R. Wagner, M.D., and Laurent Lafosse, M.D.
Purpose: To examine the long-term clinical outcome associated with arthroscopically placed autologous iliac crest bone
graft (ICBG) for recurrent posterior shoulder instability. Methods: From January 2008 to December 2013, patients
treated with posterior ICBG and a minimum follow-up of 5 years were included. Clinical outcome of patients operated
with a posterior ICBG was analyzed with multiple patient-reported outcome measures included Constant (CS), American
Shoulder and Elbow Surgeons (ASES), WalcheDuplay, and Rowe scores, shoulder subjective value, and pain visual
analog score. Patient satisfaction was assessed by asking the patients their overall level of satisfaction at last follow-up on a
1 to 10 scale. Results: In total, 18 patients (19 shoulders) were included. At a mean follow-up of 7.3 years (range, 5-10
years), patients had significant improvements in their mean CS from 63 (standard deviation [SD] 18) to 80 (SD 18; P ¼
.005), ASES from 57 (SD 18) to 81 (SD 18; P ¼ .003), WalcheDuplay from 34 (SD 31) to 79 (SD 22; P < .001), and Rowe
score from 37 (SD 23) to 79 (SD 24; P < .001). Pain level decreased from 5.6 (SD 2.5) preoperative to 2.3 (SD 2.3; P <
.001) and shoulder subjective value improved 58 (SD 20) to 76 (SD 24; P ¼ .002). Global satisfaction with the procedure
was 8.4 (SD 2.1). Clinical significance was met or exceeded by 84% for CS and 89% of the patients for ASES and 95%met
or exceeded satisfaction threshold for CS. There were 7 shoulders (37%) reoperated for symptomatic screw irritation.
Conclusions: This series reporting on the long-term follow-up after arthroscopic posterior ICBG for recurrent posterior
shoulder instability demonstrates, despite a high number of reoperations for symptomatic screw irritation, its effectiveness
with acceptable clinical outcomes and satisfied patients. Level of Evidence: IV, therapeutic case series.
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Arthroscopy: The Journal of Arthroscopic and Related
osterior instability remains a poorly understood
Ppathology, with a broad range of presenting
symptoms from subtle subluxations to recurrent dislo-
cations.1,2 Patients may have undefined and vague
symptoms, such as posterior shoulder discomfort, pain,
inability to participate in their respective sport, and
repeated subluxation events.3-5 Although posterior
instability represents less than 10% of all shoulder in-
stabilities, there is a relatively high percentage of these
presenting with glenoid bone loss or retroversion.2,3,6-8

Given this high incidence of bone loss, combined with
the posterior capsule being thinner than the anterior
capsule, the treatment of posterior glenohumeral
instability is a challenging problem. In addition to the
low incidence of posterior instability, the vast majority
of the instability literature focuses on anterior insta-
bility, leading surgeons to extrapolate concepts in
anterior to posterior instability. However, the anatomy
and destabilizing forces associated with posterior
instability are quite different than anterior instability.
Furthermore, the treatment of recurrent posterior
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instability is particularly challenging, as many patients
are high demand with compromised bony and soft-
tissue stabilizers.
After failure of nonoperative measures, patients who

present with recurrent posterior shoulder instability are
left with 2 primary surgical options, either soft-tissue or
bony stabilization. Soft-tissue procedures may include
arthroscopic capsulorrhaphy and/or labral repair,
whereas bony procedures include glenoid osteotomy or
posterior bone block procedures. However, there re-
mains a paucity of studies examining large cohorts or
long-term outcomes associated with these procedures.
Particularly in high-demand patients or those who
present with glenoid bone loss, where soft-tissue pro-
cedures are unlikely to achieve optimal stability, there
remains a lack of investigations into the long-term
outcomes of posterior bone grafting.
An arthroscopic technique for the placement of an

iliac crest bone graft (ICBG) was introduced by Lafosse
et al.9 In this study, a group of high-demand patients
achieved good short-term clinical outcomes at a mean
follow-up of 20 months.10 Despite this promising early
success, there remains a lack of investigations into the
long-term outcomes of this procedure. The purpose of
this study was to examine the long-term clinical
outcome associated with arthroscopically placed autol-
ogous ICBG for recurrent posterior shoulder instability.
We hypothesized that patients treated with an arthro-
scopically placed ICBG for recurrent posterior shoulder
instability would achieve acceptable clinical outcomes
at long-term follow-up.

Methods
After institutional review board approval (Comité de

Protection des Personnes Lyon SUD-EST IV, L19-003),
a retrospective review was performed on all patients
who were treated for recurrent posterior shoulder
instability with an arthroscopic posterior ICBG pro-
cedure from January 1, 2008, to December 31, 2013,
with a minimum of 5 years of follow-up. Patients were
excluded if they had concurrent procedures or clinical
follow-up of less than 5 years. Specific indication for
surgery is recurrent posterior shoulder instability due to
glenoid dysplasia, posterior glenoid bone loss or irrep-
arable soft-tissue defect, and in case of revision for
persistent instability in patients after failed posterior
Bankart repair.

Surgical Technique
A modified technique from that previously described

was used,9 one that was designed to improve bone
healing and avoid prominent screw heads in the poste-
rior soft tissue. For the iliac crest graft harvesting, the
patient is positioned in a lazy beach chair (approximately
45� of inclination). After harvest the inclination is then
increased to 70� for the posterior bone graft procedure.
The mono-cortical graft is harvested from the anterior
iliac crest just lateral to the anterior superior iliac spine.
After exposure, two 3.2-mm holes are drilled into the
iliac crest using a cannulated drill and guide (DePuy
Synthes, Oberdorf, Switzerland). The holes are then
tapped and 2 “top hat” washers (DePuy Synthes) are
placed in the outer cortex. We prefer 2 holes along the
long axis of the graft, just medial to midline, to avoid any
possible prominent screws. Of note, only the outer
portion of the iliac crest is harvested as the internal side is
left intact. After harvesting, the graft with an approxi-
mate size of 2.5� 1.5� 1.5 cm is attached to the cannula.
Diagnostic arthroscopy from the anterior portal fo-

cuses on examining the extent of posterior glenoid
bone loss (Fig 1A) and assessing for the presence of a
reverse HilleSachs lesion. Throughout the majority of
the procedure, the anterosuperior portal is the main
viewing portal and the working portals are posterior
and posterolateral. After the diagnostic arthroscopy,
any remnant labral lesions from the posterior glenoid
neck are mobilized, enabling visualization of the muscle
fibers of the infraspinatus. The posterior glenoid surface
is then abraded with an arthroscopic burr or rasp until
you can see bleeding cancellous bone (Fig 1B).
To enable future graft passage through the cannula,

the posterior portal is then enlarged. It is important also
to use a scalpel to enlarge the muscle split and capsu-
lotomy as well, visualizing arthroscopically. The graft is
then positioned on the posterior glenoid neck flush
with the articular surface (Fig 1C). Ideally, the graft
should be flush with the subchondral bone, just under
the level of the cartilage surface. Two K-wires are then
placed through cannulated drill holes into the glenoid.
During this step, it is critical to hold the cannula and
graft parallel to the glenoid surface. It is also important
not to advance the K-wires too far anteriorly (<40 mm)
to avoid damage of anterior neurovascular structures.
Next, a 3.5 mm partially threaded screw is drilled
inferiorly, measured, and placed. The superior one is
then drilled and placed after the inferior one has been
secured. The screws are usually about 32 to 36 mm in
length. The k-wires are then removed, and the graft
prominence is ultimately analyzed arthroscopically (Fig
1D). Graft position can be assessed with a switching
stick inserted from the anterior portal. We do not
routinely reattach the posterior labrum and instead let
it heal spontaneously on top of the graft.
Postoperatively, all patients are immobilized on an

abduction pillow with 20� abduction and neutral rota-
tion for the first 6 weeks. Passive range of motion ex-
ercises are allowed to start immediately after surgery,
whereas active range of motion can be started after 3
weeks postoperatively. Strengthening of the shoulder
girdle muscles, as well as active internal rotation, are
allowed after clinical and radiographic follow-up ex-
amination 6 weeks after surgery.



Fig 1. Intraoperative arthroscopic
view from the anterolateral portal
showing (A) posterior glenoid
bone loss (*) and humeral head
(x) of a left shoulder. (B) The
posterior glenoid surface is pre-
pared with an arthroscopic burr.
(C) The bone graft (#) is passed
through the posterior portal and
positioned flush to the articular
surface. (D) Graft position is
controlled after fixating it with 2
screws to avoid prominence.
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Clinical Outcomes
We analyzed multiple parameters, including de-

mographics, comorbidities, number of previous dislo-
cations and etiology of dislocations, occupation and
sports participation, and history of smoking. The pa-
tient’s clinical and radiographic outcomes were
analyzed, as well as any complications or reoperations.
Osteoarthritis was graded primary radiographically. If
there was no inferior osteophyte on the radiograph, the
arthroscopic finding (cartilage damage) was added to
the analysis. The clinical outcome measures included
shoulder motion, WalcheDuplay Score,11 Rowe
Score,12 Constant Score,13 American Shoulder and
Elbow Surgeons Score (ASES) score,14 shoulder sub-
jective value (SSV),15,16 pain visual analog score, and
patient satisfaction. Patient satisfaction was assessed by
asking the patients their overall level of satisfaction at
last follow-up on a 1 to 10 scale. Furthermore, post-
operative physical examination findings included pos-
terior apprehension and relocation. All patients
underwent a postoperative computed tomography scan
to confirm healing.

Statistical Analysis
Statistical analysis included descriptive statistics

were performed for all outcome measures.
Comparisons between categorical variables were per-
formed using a Fisher exact test, whereas categorical
and continuous variables with normal distribution
were compared using an unpaired Student t test with
unequal variances. Statistical significance was consid-
ered if the P value was <.05. Clinical significance was
analyzed using minimal clinically important difference
for Constant and ASES score and patient acceptable
symptom state for Constant score.17 The statistical
analyses were computed using SPSS, version 23 (SPSS
Inc., Chicago, IL).
Results
During the study period, 31 patients were treated

with an arthroscopic ICBG with a follow-up greater
than 5 years. Ultimately, the study included 19 shoul-
ders in 18 patients (follow-up rate 61%), including 13
on the right and 6 on the left side. There were 2 female
patients and 16 male patients, with 1 male patient
undergoing bilateral procedures with 11 months be-
tween them. The mean age was 33.9 years (range, 22-
68). There were 9 (47%) shoulders that had previous
surgeries, including posterior Bankart procedure (n ¼
5), Latarjet (n ¼ 2), 1 arthroscopic SLAP repair, and
suprascapular nerve release and radial motor branch to



Table 2. Clinical Long-Term Outcome (n ¼ 19)

Preoperative Postoperative P Value

Constant score 63 (18) 80 (18) .005
ASES score 57 (18) 81 (18) .003
WalcheDuplay 34 (31) 79 (22) <.001
Rowe 37 (23) 79 (24) <.001
VAS pain 5.6 (2.5) 2.3 (2.3) <.001
SSV 58 (20) 76 (24) .002
Satisfaction 8.4 (2.1)

NOTE. Data are presented as mean (standard deviation).
ASES, American Shoulder and Elbow Surgeons; SSV, subjective

shoulder value; VAS, visual analog scale.
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axillary nerve transfer for axillary nerve palsy after a
previous shoulder dislocation. The etiologies of the
initial and recurrent dislocations included traumatic 11
(58%), dysplastic with retroversion >15� in 2 shoulders
(11%), hyperlaxity in 2 shoulders (11%),
EhlereDanlos syndrome in 1 shoulder, and unknown
in 4 (21%) (Table 1). Surgery duration was about 90
minutes, and duration of the hospital stay was 2 days.
At a mean follow-up of 7.3 years (range, 5 to 10),

patients had significant improvements in their Con-
stant, ASES, WalcheDuplay, Rowe, pain level, SSV,
and satisfaction scores (Table 2). Clinical significance
measured with minimal clinically important difference
for Constant (10.4) and ASES score (6.4) was met or
exceeded by 84% and 89% of the patients and 95%
met or exceeded satisfaction threshold for Constant
score (44).
Patients with previously existing glenohumeral carti-

lage lesions (n ¼ 7) had significantly inferior clinical
scores compared with patients with no signs of gleno-
humeral cartilage lesions preoperatively (Table 3). In
every patient with moderate osteoarthritis (grade 2)
preoperatively, the arthritis evolved to severe (grade 3)
at last follow-up. However, none of them had to be
converted into a shoulder arthroplasty.
Of note, there was no statistically significant differ-

ence between patients with traumatic posterior bone
loss and dysplastic glenoids (>15o retroversion)
regarding the final clinical outcomes
Overall, there were no patients who experienced an

acute complication that needed immediate revision
surgery. No problems with donor-site morbidity were
reported in this cohort. At final follow-up, 4 patients
continued to have posterior apprehension findings,
including the patient with the previous axillary nerve
palsy and nerve transfer. None of them had a posterior
dislocation of the shoulder. There were 7 shoulders
(37%) reoperated for symptomatic screw irritation. In
all cases, the screws had to be removed because they
became predominant and provoked a painful activa-
tion of the infraspinatus muscle. The mean time to
removal of hardware was 13 months (range, 3-33
months) postoperatively. Of note, the patient with
Table 1. Patient Demographic Data

n 19
Age, y 34 (13)
Side, right/left 13/6
Sex, female/male 2/17
Follow-up, y 7.3 (1.3)
Previous surgery 9 (47%)
Traumatic 11 (58%)
Dislocation 10 (53%)
Subluxation 14 (74%)
Dysplastic glenoid 2 (11%)

NOTE. Data are presented as N or mean (standard deviation).
EhlerseDanlos syndrome did well, with a visual
analog score of 4, SSV of 75, ASES of 70, Constant
score of 86, and return to sport without apprehension
with a Rowe score of 100 and WalcheDuplay score
of 100.
Radiographic analysis demonstrated complete bony

healing by computed tomography control done at a
mean 7 months postoperatively. There were all grafts
with partial resorption, whereas no grafts showed signs
of complete osteolysis or resorption at final follow-up
(Fig 2).
Discussion
In this series of 19 shoulders treated with arthroscopic

posterior bone blocks, patients experienced improve-
ments in their clinical outcomes by a mean follow-up of
over 7 years. The treatment of recurrent posterior
instability in a high-demand patient or those with gle-
noid bone loss remains controversial. Although
nonoperative management should be the initial treat-
ment, it has a greater risk of recurrent instability than
operative management.18 In the setting of minimal or
no bone loss, particularly in lower-demand individuals,
arthroscopic capsulorrhaphy and labral repair is a
reasonable and efficacious treatment.4,8,19-22 However,
in greater-demand patients or those with posterior
bone loss, soft-tissue stabilization is at increased risk of
failure and often bony stabilization is potentially
preferred.19,23-25 Although there are series with short-
term follow-up of arthroscopic bone blocks to treat
recurrent posterior instability,9 there are no long-term
studies of this treatment. Therefore, the purpose of
this study was to examine the long-term (minimum 5-
year follow-up) outcomes of arthroscopic posterior
bone block procedures to treat recurrent shoulder
instability
Most patients in this series obtained reliable stability

of their shoulders, with only 1 patient requiring a
revision procedure for recurrent instability. It should be
noted that 37% of patients required arthroscopic screw
removal at a mean 13 months’ follow-up. There were
no cases of nonunion. Given this challenging patient



Table 3. Comparison of Clinical Outcome Between Patients
With and Without Preoperative OA

With OA (n ¼ 7)
Without OA
OA (n ¼ 12) P Value

Constant score 71 (17) 86 (17) .0424
ASES 69 (19) 88 (13) .0258
WalcheDuplay 68 (14) 85 (23) .0179
Rowe 69 (17) 85 (25) .0335
VAS pain 3.6 (2.3) 1.5 (1.9) .0533
SSV 61 (23) 85 (19) .031
Satisfaction 6.9 (2.2) 9.3 (1.5) .0118

NOTE. Data are presented as mean (standard deviation).
ASES, American Shoulder and Elbow Surgeons; OA, osteoarthritis;

SSV, subjective shoulder value; VAS, visual analog scale.
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cohort, these results demonstrate that arthroscopic
posterior bone block procedure is a reasonable but
technically demanding option. To increase the surface
of the contact area with the glenoid, we changed the
technique of iliac crest harvesting. We anticipate having
the large medial side of the iliac crest toward the gle-
noid instead of the narrower side between the medial
and lateral cortex. This means that we changed 90� by
drilling now the holes from lateral to medial cortex. We
suppose that this will decrease the amount of bone
resorption and the need for screw removal.
For patients with unilateral posterior shoulder insta-

bility, arthroscopic capsulolabral reconstruction is an
effective treatment, with more than 90% returning to
sports and a 5% to 8% recurrent instability rate in most
series with short-term follow-up.4,8,19-22,26 However, a
multicenter study in 2017 by Andrieu et al.25 demon-
strated a 35% recurrence rate after posterior capsu-
lolabral reconstruction in the retrospective cohort at a
mean 4.8 years follow-up. Furthermore, there was a
22% recurrence rate in the same study’s prospective
cohort at a mean 1.1 years follow-up. Nonetheless,
92% of patients returned to work and 80% of athletes
returned to their preinjury level of sports. This and
other studies have helped our field to understand the
importance of separating patients with bone loss in the
setting of recurrent instability and its associated high
rate of failure after soft tissue procedures.
Posterior glenoid bone loss and glenoid retroversion

appear to be associated with an increased risk of recurrent
instability. In a biomechanical study, the humeral head
posterior subluxation was directly associated with
increasing glenoid retroversion.27One studydemonstrated
that the risk of recurrent posterior instability increases by
17% for every 1� increase of glenoid retroversion.28Unlike
anterior shoulder instability,29-32 the exact amount of bone
loss or retroversion associated with increased rates of fail-
ure after soft-tissue procedures has yet to be studied in
posterior shoulder instability. Nonetheless, when exten-
sive bone loss is present, most surgeons prefer to recon-
struct the glenoid with a posterior glenoid bone graft.
There are many techniques and graft choices when
performing a posterior glenoid bone graft, including
humeral head allograft,33,34 femoral head allograft,35

distal tibial allograft,36 acromial pediculated bone
block,37 and iliac crest autograft.9,24,38-43 Although a
recent systematic review pointed out the paucity of
high-quality studies examining the outcomes of these
procedures, they concluded that bone grafting regard-
less of source is a reliable option that leads to predict-
able improvements in clinical outcomes. In one of the
largest studies to date, Clavert et al.24 examined using
an open bone grafting technique in 66 patients with a
mean follow-up of 3.7 years. The Constant score
improved to 76 points, whereas the postoperative
WalcheDuplay and Rowe scores were 81.5 and 86.5,
respectively. In one of the longest studies to date, Sir-
veau et al.43 reported on 9 patients at a mean 13.5 years
follow-up after open posterior bone grafting for recur-
rent posterior instability in the setting of bone loss.
Although 4 patients required screw removal, the post-
operative WalcheDuplay and Constant scores were 78
and 88, respectively. In another series of 21 open pos-
terior bone block procedures, at a mean follow-up of 6
years, patients had improved clinical outcomes in all
but 3, including 1 with a recurrent posterior dislocation
and 2 with substantial posterior apprehension.38 These
clinical outcomes in the open procedure are comparable
with the outcomes seen in our arthroscopic posterior
bone block at a mean 7 years follow-up.
The arthroscopic posterior bone graft procedure has

been a recent innovation in shoulder surgery. The first
study to report on it included a study by Schwartz
et al.10 of 19 arthroscopic posterior bone graft proced-
ures in 2013. At a mean follow-up of 10 months, the
Rowe score improved from 18.4 to 82.1 points, and the
WalcheDuplay score improved from 37.4 points to 82.9
points. Subsequently, Wellman et al.44 reported on 24
shoulders treated with an arthroscopic posterior bone
block and capsular reconstruction. At a mean 26
months follow-up, the recurrence rate was 12.5%, with
an improvement in the Rowe score from 50 points to 75
points. Our series confirms these early short-term
promising findings, demonstrating that arthroscopic
posterior bone grafting is a reliable procedure with low
rates of recurrent instability and high rates of clinical
improvement at long-term follow-up.
There are certain circumstances in which the surgeon

should pay special consideration when evaluating and
potentially surgically managing the patient’s recurrent
posterior shoulder instability. Patients who have previous
brachial plexus or axillary nerve injuries are very chal-
lenging to treat, given their deficient dynamic shoulder
stabilizers. Similar to the patient in our series, a posterior
bone block is potentially not enough to overcome the lack
of dynamic stabilizing musculature. Furthermore, pa-
tients with EhlerseDanlos syndrome or severe



Fig 2. CT scan of a right shoulder with 3D-CT reconstruction of the scapula (A, C, E) and axial images (B, D, F) of the (A, B)
preoperative state, (C, D) 3 months postoperative, and (E, F) at the final follow-up 94 months postoperatively showing complete
integration of the iliac crest bone graft and slight remodeling. (3D, 3-dimenstional; CT, computed tomography.)
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hyperlaxity represent a very challenging patient cohort.
Given their significant lack of soft-tissue stabilizers, there
is a high rate of failure when attempting soft-tissue sta-
bilization procedures. In addition, although they are at
risk of failing any bony procedures, as demonstrated by
the patient in our series, arthroscopic posterior bone block
is a reasonable option for these patients. In our study,
neither retroversion nor glenoid dysplasia influenced
clinical outcome. This finding is in accordance with a
recent study of patients treated with an arthroscopic
posterior labral repair for posterior shoulder instability.45

In contrary, in our series the presence of glenoid cartilage
lesions leads to inferior clinical results compared with
patients without signs of cartilage damage. Two studies
from the French Arthroscopy Society46,47 confirmed that
the only factor jeopardizing functional outcomes of pos-
terior instability surgery was the presence of glenoid
cartilage lesions.

Limitations
This study’s conclusions should be taken in light of

certain limitations. As a retrospective case series, it lacks
the prospective data collection and any ability to
compare to control groups. This limits our ability to
compare this arthroscopic bony procedure to open bony
techniques or arthroscopic soft-tissue techniques. In
addition, the study was performed on a relatively small
sample size but with long-term follow-up. This is in part
due to the relatively low number of patients with pos-
terior shoulder instability in high-demand patients or
the setting of glenoid bone loss. This negates our ability
to perform a power analysis and ultimately makes our
study underpowered to examine different factors that
might influence outcomes. Furthermore, the surgical
indications for this cohort were very heterogeneous,
limiting our ability to compare high numbers of specific
pathologies. Given this is our senior author’s (L.L.)
preferred treatment method for these complex patients,
this potentially is subject to confirmation bias. In addi-
tion, given the surgeries take place at a tertiary referral
center, this study is subject to referral bias.
Conclusions
This series reporting on the long-term follow-up after

arthroscopic posterior ICBG for recurrent posterior
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shoulder instability demonstrates despite a high num-
ber of reoperations for symptomatic screw irritation its
effectiveness with acceptable clinical outcomes and
satisfied patients.
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