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Background: Several arthroscopic glenoid bone augmentation techniques have been introduced to treat patients affected by
anterior shoulder instability associated with critical bone loss. The efficacy of the different arthroscopic bony procedures has
not been compared yet.

Purpose: To compare the recurrence, complication, and reoperation rates of the arthroscopic Latarjet (AL) and arthroscopic free
bone block (ABB) procedures for anterior shoulder instability.

Study Design: Meta-analysis and systematic review; Level of evidence, 4.

Methods: A systematic search was conducted in MEDLINE/PubMed, Web of Science, and Embase to identify clinical studies
reporting the outcomes of the AL and ABB procedures. The following search phrases were used: “Arthroscopic’” AND ‘“‘Bone
Block’ OR “‘Bone Graft,” and ‘‘Arthroscopic”” AND “‘Glenoid Augmentation’ OR ‘““Glenoid Reconstruction,” and ‘‘Arthroscopic”
AND ‘““Latarjet”” OR “Coracoid Graft”” OR ‘“Coracoid Transfer.”” Exclusion criteria were <24 months of minimum follow-up, sample
size <10 cases, revision after previous glenoid bone grafting, epilepsy, and multidirectional instability. Data regarding the study
design, patient characteristics, surgical technique, and outcomes were extracted and analyzed. A proportional meta-analysis was
conducted to compare the complication, recurrence, and reoperation rates between the 2 groups. Multiple subgroup analyses
were performed to analyze the incidence of each complication and assess the weight of different fixation methods (in the whole
cohort) or different graft types (in the ABB group). The modified Coleman Methodology Score was used to assess the risk of bias.

Results: Of 5010 potentially relevant studies, 18 studies regarding the AL procedure (908 cases) and 15 studies regarding the
ABB procedure (469 cases) were included. The 2 groups were comparable in age (P = .07), sex (P = .14), glenoid bone loss
(P = .14), number of preoperative dislocations (P = .62), proportion of primary and revision procedures (P = .95), length of
follow-up (P = .81), modified Coleman Methodology Score (P = .21), and level of evidence (P = .49). There was no difference
in the recurrence (P = .88), reoperation (P = .79), and complication (P = .08) rates. The subgroup analyses showed a higher
rate of hardware-related complications for screw fixation compared with flexible fixation (P = .01).

Conclusion: The AL and ABB procedures had similar recurrence, reoperation, and complication rates. Screw fixation of the bone
graft was related to an increased risk of complications compared with flexible fixation.

Registration: CRD42022368153 (PROSPERO).

Keywords: shoulder instability; Latarjet; bone block; recurrence

During the last few years, growing interest in arthroscopic
glenoid bone grafting techniques to treat anterior shoulder
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worse clinical outcomes after arthroscopic Bankart repair
compared with the open Latarjet procedure.?*®® Second,
the threshold value for glenoid bone defects considered
suitable for soft tissue repair has been progressively
reduced.'®?%52 Moreover, the introduction of the “glenoid
track” concept has highlighted the importance of the
humeral location of bone loss in addition to its vol-
ume.?13249 Ag such, several surgical techniques have
been introduced to improve the results of arthroscopic
treatment versus those of the widely used open Latarjet
procedure. Humeral Hill-Sachs remplissage,*® subscapula-
ris tenodesis,>® and capsular augmentation with the long
head of the biceps tendon'® have all been described to
improve the results of classic Bankart repair. Unfortu-
nately, these soft tissue procedures often lead to reduced
range of motion, higher postoperative pain, and an
increased recurrence rate compared with the Latarjet pro-
cedure, especially in patients with glenoid bone loss
>15%.4451

In this context, both the arthroscopic Latarjet (AL)3°
and the arthroscopic free bone block (ABB) procedures,*!
introduced by different authors in 2007, aim to restore
glenohumeral stability by reducing the complication
rate of the open Latarjet procedure and enabling the
simultaneous treatment of other joint structures.
Indeed, the main advantages of arthroscopic bone graft
procedures are the reduction of soft tissue iatrogenic
damage, the possibility of treating posterior or superior
labral tears, and the possibility of treating Hill-Sachs
lesions (if off-track, even after the restoration of glenoid
bone loss).

Upon a review of the literature, we found different stud-
ies that have compared the results of the open Latarjet pro-
cedure and glenoid bone grafting, showing no significant
differences in terms of recurrence and clinical outcomes.*?
Regarding arthroscopic procedures, there is only 1 retro-
spective study that has compared the AL and ABB proce-
dures.?® When dealing with case series, it is obvious that
some bias toward reporting favorable results should be
considered, which is why these studies are often unlikely
to have an effect on clinical practice. To the best of our
knowledge, no systematic review or meta-analysis aiming
to identify the best arthroscopic procedure has been pub-
lished so far.

The purpose of this systematic review was to compare
recurrence, complication, and reoperation rates after the
AL and ABB procedures. We hypothesized that no differ-
ence would be observed between the 2 treatment groups.
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METHODS
Registration

The study’s protocol was registered online in the PROSPERO
(International Prospective Register of Systematic Reviews)
database (CRD42022368153). This study followed the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines.®*

Search Strategy

To identify clinical studies investigating the arthroscopic
treatment of anterior shoulder instability with either the
AL or the ABB procedure, we used a combination of the fol-
lowing keywords for the article search: “Arthroscopic”
AND “Bone Block” OR “Bone Graft,” “Arthroscopic” AND
“Glenoid Augmentation” OR “Glenoid Reconstruction,”
and “Arthroscopic” AND “Latarjet” OR “Coracoid Graft”
OR “Coracoid Transfer.”

Study Selection

There were 2 reviewers (A.C. and R.G.) who performed an
independent literature search in 3 electronic databases:
MEDLINE/PubMed, Web of Science, and Embase. The
titles and abstracts were reviewed for all search results,
and potentially eligible studies were selected. Results
were then cross-checked. In the case of disagreement,
a third author (P.M.) was involved until a consensus was
reached. Included articles underwent a full-text review.
Finally, the reference lists of included articles and review
studies were screened for any additional articles that
were not identified in the database search.

Eligibility Criteria

The inclusion criteria were longitudinal studies (retrospec-
tive and prospective) evaluating the treatment outcomes of
the AL or ABB procedure in patients affected by isolated
anterior shoulder instability, published in peer-reviewed
journals in English, with no limitation concerning the pub-
lication date. The exclusion criteria included the following:
case reports, expert opinions, previous systematic reviews,
letters to the editor, and cadaveric studies; descriptions of
surgical techniques without clinical results; studies with
<24-month minimum follow-up; studies that included dif-
ferent treatment methods in which data for the AL or
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ABB procedure alone could not be extrapolated; articles
with a sample size <10 cases; revision procedures after
previous treatment methods including some form of bone
management (open or arthroscopic Latarjet, bone block,
Eden-Hybinette, etc); cases with an established diagnosis
of epilepsy; patients affected by multidirectional instabil-
ity; and studies with missing data regarding the complica-
tion, recurrence, and reoperation rates. For studies by the
same author(s) and with potential overlapping, we selected
the one with the largest sample size and excluded the
others from analysis.

Data Extraction

There were 2 reviewers (R.G. and P.M.) who independently
extracted relevant data from the included articles and
recorded them onto Excel spreadsheets (Version 2007,
Microsoft). The 2 Excel files were then matched, with the
senior author (A.C.) arbitrating in the case of disagree-
ment. Data extracted included the following: study design,
level of evidence, patient characteristics, number of preop-
erative dislocations, previous instability surgery, type and
level of sport, bone loss, preoperative and postoperative
functional outcomes, imaging modality, type of graft and
fixation technique, return to sport, recurrence of instabil-
ity after surgery, and complication and reoperation rates.

Regarding complications, we focused on the following:
persistent apprehension, hardware-related complications,
graft-related complications, glenohumeral arthritis, infec-
tions, nerve palsy, and graft malposition. Graft nonunion,
complete graft resorption, and graft fracture were all
included as graft-related complications. Local pain stimu-
lated by direct pressure over scar tissue, clicking, and
screw pullout or breakage were all considered hardware-
related complications.

Quality Assessment

To evaluate the quality of studies included, we utilized the
modified Coleman Methodology Score (mCMS), which
assesses the risk of bias within studies based on 10 factors
and yields a total score between 0 and 100. A score of 100
implies that the study avoids chance, biases, and confound-
ing factors to a great extent. Each study was individually
and independently assessed by 2 reviewers (R.G. and
P.M.) to calculate the mCMS. Each reviewer performed
this process twice. The senior author arbitrated any dis-
agreement between the 2 reviewers.

Outcome Measures

The main outcome assessed in this study was the recur-
rence rate after the AL and ABB procedures. Secondary
outcomes were the complication and reoperation rates.

Statistical Analysis

Data were reported as the mean *+ SD or number (percent-
age). The distribution of variables was assessed using the
Shapiro-Wilk test. Comparisons between the 2 groups were
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performed using the Student ¢ test (continuous normally dis-
tributed variables), Wilcoxon rank-sum test (continuous non-
normally distributed variables), and chi-square test
(categorical variables). Because a traditional pairwise meta-
analysis was not feasible (because of the design of the studies
included), a proportional meta-analysis was conducted to pool
data regarding the overall complication rate, the recurrence
rate, and the reoperation rate. The “metaprop” command
was used to compute 95% Cls using score statistics and the
exact binomial test and incorporated the Freeman-Tukey
double arcsine transformation of proportions. Heterogeneity
among studies was assessed using the I? statistic, and a
random-effects model was applied in all cases. Metaregres-
sion (“metareg” module) was used to compare pooled propor-
tions between the 2 groups.

Multiple subgroup analyses were conducted as follows:
in the whole cohort, studies in which screws had been
used to fix the graft and studies in which nonmetallic fixa-
tion methods had been adopted were compared; in the ABB
group, studies in which an autograft was used versus those
in which an allograft was chosen were compared; finally,
the incidence of each type of complication (postoperative
apprehension, graft-related complications, graft malposi-
tion, hardware-related complications, progression of osteo-
arthritis, infections, and nerve palsy) was compared
between the 2 groups (AL vs ABB). The level of significance
was set at P <.05. Statistical analysis was performed using
SPSS (Version 20.0; IBM).

RESULTS

Search Results

The flow diagram for studies included is presented in Fig-
ure 1. A total of 5010 studies were found through a com-
puter search and manual screening of reference lists
across databases. After the removal of duplicates and the
application of exclusion criteria, 33 studies (including 35
series of patients) were finally included in this review (19
series of patients treated with the AL procedure® and 16
series of patients treated with the ABB procedure!, some
studies included two series of patients). Overall, 2 studies
were comparative including 2 separate cohorts of patients
treated with the AL or ABB procedure (1 comparing differ-
ent methods of fixation for AL and 1 comparing different
methods of fixation for ABB), and each cohort was included
in our review.

Study Characteristics

Overall, 908 cases underwent the AL procedure, and 469
cases underwent the ABB procedure. Patient characteris-
tics of and preoperative risk factors for recurrence in the
2 groups are reported in Table 1.

SReferences 1, 8, 10, 12-14, 17, 23, 26, 28, 33, 35, 40, 51, 53, 57, 59,
63.
IReferences 2, 3, 5, 6, 22, 25, 37, 39, 47, 54-56, 58-60, 62.
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram showing the search pro-
cess that was carried out in selecting the studies for the final review. F-U, follow-up.

TABLE 1
Characteristics of AL and ABB Groups®

AL ABB P Value
Studies, n 18 15 —
Cases, n 908 469 —
Mean sample size 47.8 29.3 .006
Mean age, y 28.0 29.3 .07
Male/female sex, n 731/177 376/93 17
Primary n-% revision procedure n-% 740 -81.5%/168- 18.5% 344-73.3%/125-26.7% .95
Glenoid bone loss 16.5% [597/908] 19.7% [347/469] 14
Contact/overhead sport, n 447 [610/908] 131 [251/469] .0008
No. of preoperative dislocations 10.7 (3-45) [615/908] 13.6 (5-3) [231/469] .62
Follow-up, mo 37.7 (26.8-76.4) 40.6 (24.7-96.0) .81
Modified Coleman Methodology Score 68.9 (60-82) 67.4 (56-80) 21
Mean level of evidence 3.5 3.6 .49

“Data are presented as n (%) or mean (range) unless otherwise indicated. When there were missing data among different articles, the
number of cases for which data were reported is included as a ratio between square brackets. ABB, arthroscopic free bone block; AL, arthro-

scopic Latarjet.

At baseline, the 2 groups were comparable in terms of
mean age at surgery (P = .07), sex (P = .14), glenoid bone
loss (P = .14), proportion of primary and revision proce-
dures (P = .95), number of preoperative dislocations (P =

.62), length of follow-up (P = .81), mCMS (P = .21), and
level of evidence (P = .49). Conversely, the 2 groups dif-
fered in terms of mean sample size (47.8 cases in AL group
vs 29.3 cases in ABB group; P = .006) and number of
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TABLE 2
Primary Outcomes According to Treatment, Type of Fixation, and Type of Graft®
Treatment Fixation ABB Graft
AL ABB P Value Screw Flexible P Value Autograft Allograft P Value

Recurrence

Nonweighted 3.6 3.8 .89 4.0 3.0 71 3.8 3.8 .90

Weighted 2.0 2.0 .88 2.0 2.0 .99 3.2 1.0 .15
Reoperation

Nonweighted 4.0 4.9 .81 4.8 3.6 .56 5.8 4.7 .95

Weighted 2.0 2.0 .79 3.0 1.0 17 4.3 2.0 17
Complication

Nonweighted 15.2 27.8 .10 20.4 22.0 .68 25.3 30.5 .88

Weighted 14.0 25.0 .08 18.0 18.0 .97 25.1 22.0 .74

“Data are presented as percentages. ABB, arthroscopic free bone block; AL, arthroscopic Latarjet.

patients participating in contact or overhead sports
(447/610 in AL group vs 131/251 in ABB group; P =
.0008). However, the latter was reported only in 21 studies
(12 studies for AL including 610 cases vs 9 studies for ABB
including 251 cases).

Clinical outcomes were reported very heterogeneously
among the different studies. The Rowe score, Western
Ontario Shoulder Instability Index, Walch-Duplay score,
Constant score, and University of California, Los Angeles,
shoulder score were used in 21, 10, 6, 4, and 3 studies,
respectively.

Surgical Techniques

Some technical differences could be observed within each
group (AL and ABB) in this review. In the AL group, cora-
coid fixation was achieved with 1 screw, 2 screws, or 2 but-
tons in 20.3% (n = 184), 48.6% (n = 441), and 31.2% (n =
283) of cases, respectively. In the ABB group, the type of
graft was autologous, cadaveric, or allogenic (xenograft)
in 41.4% (n = 194), 47.1% (n = 221), and 11.5% (n = 54)
of cases, respectively. The bone graft was fixed with 2
screws, 4 buttons, suture anchors, or bone impact (J-graft)
in 59.7% (n = 280), 20.3% (n = 95), 16.8% (n = 79), and 3.2%
(n = 15) of cases, respectively. Surgical times were reported
only in 7 studies, and no statistical analysis was performed
for this variable.

Recurrence, Complication, and Reoperation Rates

We did not observe any significant difference in the recur-
rence (P = .89) and reoperation (P = .81) rates between
the 2 groups, even when pooled proportions were compared
(P = .88 and P = .79, respectively) (Table 2 and Figures 2
and 3).

The weighted recurrence and reoperation rates were
2.0% in both the AL group and the ABB group. Moreover,
no difference was observed between the types of revision
procedure performed, with isolated hardware removal
(P = .84), open stabilization (P = .35), and arthroscopic sta-
bilization (P = .76) being the more frequent revision

procedures reported in both groups. Overall, the rate of
complications in the ABB group (25.0%) and the AL group
(14.0%) was not significantly different (P = .08) (Table 2
and Figure 4).

Looking at the type of complication, we did not find any
difference for persistent positive apprehension (P = .95),
hardware-related complications (P = .47), graft-related
complications (P = .20), progression of osteoarthritis (P =
.24), infections (P = .91), nerve palsy (P = .40), and graft
malposition (P = .60) between the 2 groups (Table 3). Total
graft resorption was observed in 0.2% and 4.0% of cases in
the AL and ABB groups, respectively. Because of the small
numbers available, no statistical analysis was performed
for this specific type of complication.

Subgroup Analysis

No difference could be observed when analyzing the tech-
nique of graft fixation (screw vs flexible methods) as an
independent variable for the recurrence rate (P = .99), reop-
eration rate (P = .17), and complication rate (P = .97) (Table
2). However, there was a significantly greater risk of hard-
ware-related complications in patients for whom fixation
was achieved using screws (3.6%) compared with flexible
methods (0.4%) (P = .01) in the whole cohort (Table 3).

In the ABB group, the type of graft used did not influ-
ence the complication rate (Table 2). However, a trend
toward a greater incidence of persistent apprehension
was observed with an allograft in contrast to an autograft
(P = .10) (Table 3).

DISCUSSION

The first result of this study was that both the AL and the
ABB procedures were safe and effective in the treatment of
anterior shoulder instability. Even in cases of critical bone
loss, the risk of recurrence of instability after these arthro-
scopic techniques (2.0% for both AL and ABB) was very
similar to what has been reported after the open Latarjet
procedure (~4%).202!
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Figure 2. Proportional meta-analysis investigating the recurrence rate in patients who have undergone the arthroscopic Latarjet
(AL) and arthroscopic free bone block (ABB) procedures for anterior shoulder instability. ES, effect size.

The comparison between the AL and ABB procedures
showed similar rates of recurrence, reoperations, and com-
plications. However, it should be emphasized that the sta-
tistical analysis performed to investigate the overall
complication rate in the 2 groups led to a P value of .08,
which could be interpreted as a potential tendency toward
increased complications after the ABB procedure compared
with the AL procedure. Interestingly, total graft resorption
was reported in 4.0% of cases in the ABB group versus

0.2% in the AL group. Graft resorption after the Latarjet
procedure has already been evaluated in previous stud-
ies, 4854 which confirmed that partial osteolysis is very
common (especially in the upper portion of the graft) and
highlights the role of mechanical loading of the humeral
head on the graft and the vascular supply provided by
the conjoint tendon in coracoid healing. For the ABB proce-
dure, graft resorption has been frequently reported, and it
was previously associated with the origin of the graft, with
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Figure 3. Proportional meta-analysis investigating the reoperation rate in patients who have undergone the arthroscopic Latarjet
(AL) and arthroscopic free bone block (ABB) procedures for anterior shoulder instability. ES, effect size.

allografts being held responsible for this phenomenon.”*’

Of note, in this review, the type of graft (autograft or allo-
graft) did not affect the complication rate. Moreover, con-
sidering that glenoid bone defects were comparable in the
2 groups, we suggest that the role of the conjoint tendon
in graft loading or vascularization should be better investi-
gated in the future. In any case, the clinical consequences
of graft resorption are questionable because there is no
clear evidence to demonstrate that graft osteolysis has
a clinical effect on the patient.!”®® On the other hand,

considering the high rate of graft resorption (especially in
the ABB group), the prominence of screw heads could irri-
tate soft tissue and the humeral head’s cartilage in the long
run, causing pain, osteoarthritis, and the need for hard-
ware removal,*5-%*

In this study, the reoperation rate after the AL and ABB
procedures was similar, with some differences associated
with technical details. Several studies investigated, both bio-
mechanically and clinically, the differences between screw
and button fixation of the coracoid graft in the Latarjet
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Figure 4. Proportional meta-analysis investigating the complication rate in patients who have undergone the arthroscopic Latar-
jet (AL) and arthroscopic free bone block (ABB) procedures for anterior shoulder instability. ES, effect size.

procedure, concluding that, despite stronger fixation pro-
vided by screws, no differences in terms of clinical outcomes
could be detected between the 2 methods of fixation.>'4% In
this meta-analysis, hardware-related complications were
more frequent in patients treated with screws (3.6%) than
in those for whom flexible fixation methods (0.4%) were
used (P = .01), independent from the type of surgery per-
formed (AL or ABB). For this reason, we recommend using
button fixation to reduce the potential effect of prominent
screws, especially in the ABB group.

Despite the similar outcomes, the ABB procedure has
a few theoretical advantages compared with the AL proce-
dure. First, avoiding subscapularis split and coracoid
osteotomy generally reduces surgical times and the risk
of bleeding and postoperative shoulder hematoma. Second,
the absence of the attached conjoint tendon certainly facil-
itates the correct position of the bone block. Both factors
could theoretically reduce the learning curve and facilitate
the propagation of the surgical procedure. Unfortunately,
the lack of data on surgical times in primary studies
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TABLE 3
Complications According to Treatment, Type of Fixation, and Type of Graft®
Treatment Fixation ABB Graft
AL ABB P Value Screw Flexible P Value Autograft Allograft P Value
Persistent apprehension 3.9 2.3 .95 3.4 2.6 51 1.9 3.3 .10
Hardware-related complication 3.1 1.8 A7 3.6 0.4 .01 1.7 2.3 17
Graft-related complication 5.3 13.7 .20 6.5 14.2 42 11.9 15.0 .62
Glenohumeral arthritis 1.1 6.0 .24 4.7 0.6 .20 8.4 1.2 .70
Infection 0.4 1.2 91 1.1 0.0 .10 1.9 0.0 .25
Nerve palsy 0.8 0.7 .40 0.8 0.5 .69 1.2 0.0 .23
Graft malposition 4.2 4.6 .60 4.3 4.6 .56 6.0 3.3 .69

“Data are presented as percentages. ABB, arthroscopic free bone block; AL, arthroscopic Latarjet.

included in this meta-analysis did not allow us to draw con-
clusions about this topic. However, a previous study by Moga
et al*? reported a shorter learning curve and better graft
positioning with the ABB procedure compared with the AL
procedure. Of course, potential drawbacks of the ABB proce-
dure, that is, the increased graft-related complication rate,
the cost of an allograft, or donor-site morbidity, should be
taken into account in the decision making of the clinician.

When interpreting the results of this review, baseline
differences in the sample size and frequency of participa-
tion in sports with a high risk of dislocations in the AL
and ABB groups should be considered potential sources
of bias. With regard to the mean sample size, we believe
that the comparison of weighted rates performed using
a proportional meta-analytic method and subsequent
metaregression might have partially overcome the differ-
ence at baseline. The presence of a larger number of
patients participating in contact or overhead sports in
the AL group could be interpreted by considering 2 factors.
First, data on the practice of at-risk sports have been
reported less frequently in the ABB group (251 cases
[63.5%]) than in the AL group (610 cases [67.2%]). Second,
some studies comparing Latarjet and Bankart repair have
demonstrated a higher loss of external rotation for the ana-
tomic procedure,?” which is why some authors recommend
the Latarjet procedure to treat patients involved in sports
requiring a high degree of external rotation.* This prefer-
ence could represent a selection bias in our analysis.

Limitations

This study has several limitations. First, we acknowledge
that preoperative bone loss was measured and reported in
different ways by different authors. In particular, to assess
bone loss, 26 studies used computed tomography (CT) alone,
3 studies used both CT and magnetic resonance imaging, 3
studies used either CT or magnetic resonance imaging, and
magnetic resonance arthrography was used in only 1 study.
Also, the mean value of glenoid bone loss, measured either
using the PICO (population, intervention, control, and out-
comes) method or best-fit circle method (Sugaya method),
was precisely reported in 24 series (12 AL [597 cases] and
12 ABB [347 cases]), whereas in 8 series, a specific minimum

amount of glenoid bone loss was used as an inclusion crite-
rion. In 3 series, glenoid bone loss was not specified. Second,
data regarding humeral bone loss were sparse and poorly
reported. The presence of a Hill-Sachs lesion was evaluated
in 22 articles (13 AL and 9 ABB). Among these, in 7 studies,
the authors did not describe how humeral bone loss was
assessed; in 5 studies, the Hill-Sachs lesion was defined, on
the basis of intraoperative findings, as engaging or not
engaging (however, a dynamic evaluation was probably per-
formed before Bankart repair); and in 10 studies, it was pre-
operatively measured with CT using different methods. We
recognize the need for the standardization of bone loss mea-
surement, which must include both glenoid and humeral
sides. Third, in this study, patient-reported outcome meas-
ures were not included. Unfortunately, the heterogeneity in
terms of clinical outcome scales adopted in primary studies
would make it very difficult to draw reliable conclusions.
Recently, a consensus conference on shoulder instability
took place,?* but there is still no indication in the direction
of the standardization of patient-reported outcome measures
for the evaluation of surgically treated patients or bone
defects. Fourth, even though statistical heterogeneity was
not significant in the assessment of recurrence and reopera-
tion rates, analysis of the complication rate revealed a signif-
icant I? value (heterogeneity) among studies (Figure 4).
Although this probably reflects true heterogeneity in report-
ing complications (with an effect size of 1%-80%) (see Figure
4), we acknowledge that this should be taken into account to
interpret our findings. Last, in this study, we were only
able to pool nonrandomized studies, which reduces the
strength of our findings. As a matter of fact, of 33 studies,
no study was prospective and comparative, which reflects
the lack of high-quality studies dealing with the AL and
ABB procedures. In this context, we believe that this
review may represent a useful overview on the state of
the art of these techniques, providing weighted measures
about the risk of complications, recurrence, and reopera-
tions after the index procedure.

CONCLUSION

The AL and ABB procedures had similar rates of recur-
rence, reoperations, and complications. Screw fixation of
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the bone graft was related to an increased risk of complica-
tions compared with flexible fixation.

ACKNOWLEDGMENT

The authors thank Alessandra Soldati, MD, for her pre-
cious collaboration.

ORCID iD

Andrea Cozzolino

https://orcid.org/0000-0001-6044-5907

An online CME course associated with this article is avail-
able for 1 AMA PRA Category 1 Credit™ at https//
www.sportsmed.org/aossmimis/Members/Education/AJSM
_Current_Concepts_Store.aspx. In accordance with the
standards of the Accreditation Council for Continuing Med-
ical Education (ACCME), it is the policy of The American
Orthopaedic Society for Sports Medicine that authors, edi-
tors, and planners disclose to the learners all financial rela-
tionships during the past 12 months with any commercial
interest (A ‘commercial interest’ is any entity producing,
marketing, re-selling, or distributing health care goods or
services consumed by, or used on, patients). Any and all
disclosures are provided in the online journal CME area
which is provided to all participants before they actually
take the CME activity. In accordance with AOSSM policy,
authors, editors, and planners’ participation in this educa-
tional activity will be predicated upon timely submission
and review of AOSSM disclosure. Noncompliance will
result in an author/editor or planner to be stricken from

participating in this CME activity.

REFERENCES

1

. Ali J, Altintas B, Pulatkan A, Boykin RE, Aksoy DO, Bilsel K. Open ver-

sus arthroscopic Latarjet procedure for the treatment of chronic ante-
rior glenohumeral instability with glenoid bone loss. Arthroscopy.
2020;36(4):940-949.

. Anderl W, Pauzenberger L, Laky B, Kriegleder B, Heuberer PR.

Arthroscopic implant-free bone grafting for shoulder instability with
glenoid bone loss. Am J Sports Med. 2016;44(5):1137-1145.

. Avramidis G, Kokkineli S, Trellopoulos A, et al. Excellent clinical and

radiological midterm outcomes for the management of recurrent
anterior shoulder instability by all-arthroscopic modified Eden-
Hybinette procedure using iliac crest autograft and double-pair but-
ton fixation system: 3-year clinical case series with no loss to fol-
low-up. Arthroscopy. 2021;37(3):795-803.

. Bliven KCH, Parr GP. Outcomes of the Latarjet procedure compared

with Bankart repair for recurrent traumatic anterior shoulder instabil-
ity. J Athl Train. 2018;53(2):181-183.

. Bockmann B, Venjakob AJ, Reichwein F, Hagenacker M, Nebelung

W. Mid-term clinical results of an arthroscopic glenoid rim recon-
struction technique for recurrent anterior shoulder instability. Arch
Orthop Trauma Surg. 2018;138(11):1557-1562.

. Boehm E, Minkus M, Moroder P, Scheibel M. Arthroscopic iliac crest

bone grafting in recurrent anterior shoulder instability: minimum 5-
year clinical and radiologic follow-up. Knee Surg Sports Traumatol
Arthrosc. 2021;29(1):266-274.

9.

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

The American Journal of Sports Medicine

. Boehm E, Minkus M, Moroder P, Scheibel M. Massive graft resorp-

tion after iliac crest allograft reconstruction for glenoid bone loss in
recurrent anterior shoulder instability. Arch Orthop Trauma Surg.
2020;140(7):895-903.

. Boileau P, Gendre P, Saliken DJ, Thélu CE, Trojani C. Tensioning

device increases coracoid bone block healing rates in arthroscopic
Latarjet procedure with suture-button fixation. J Shoulder Elbow
Surg. 2022;31(7):1451-1462.

Boileau P, Saliken D, Gendre P, et al. Arthroscopic Latarjet: suture-
button fixation is a safe and reliable alternative to screw fixation.
Arthroscopy. 2019;35(4):1050-1061.

Boileau P, Thélu CE, Mercier N, et al. Arthroscopic Bristow-Latarjet
combined with Bankart repair restores shoulder stability in patients
with glenoid bone loss. Clin Orthop Relat Res. 2014;472(8):2413-2424.

. Bonnevialle N, Girard M, Dalmas Y, Martinel V, Faruch M, Mansat P.

Short-term bone fusion with arthroscopic double-button Latarjet ver-
sus open-screw Latarjet. Am J Sports Med. 2021;49(6):1596-1603.

Buckup J, Sternberg C, Smolen D, Leuzinger J. Functional outcome
and return to sports after the arthroscopic Latarjet procedure in
young and physically active patients. Arch Orthop Trauma Surg.
2020;140(10):1487-1494.

Calvo C, Calvo J, Rojas D, Valencia M, Calvo E. Clinical relevance of
persistent off-track Hill-Sachs lesion after arthroscopic Latarjet pro-
cedure. Am J Sports Med. 2021;49(8):2006-2012.

Calvo E, Luengo G, Morcillo D, Foruria AM, Valencia M. Revision
arthroscopic Bankart repair versus arthroscopic Latarjet for failed pri-
mary arthroscopic stabilization with subcritical bone loss. Orthop J
Sports Med. 2021;9(5):23259671211001809.

Collin P, Nabergoj M, Denard PJ, Wang S, Bothorel H, Lddermann A.
Arthroscopic biceps transfer to the glenoid with Bankart repair grants
satisfactory 2-year results for recurrent anteroinferior glenohumeral
instability in subcritical bone loss. Arthroscopy. 2022;38(6):1766-
1771.

Dekker TJ, Peebles LA, Bernhardson AS, et al. Risk factors for recur-
rence after arthroscopic instability repair: the importance of glenoid
bone loss >15%, patient age, and duration of symptoms: a matched
cohort analysis. Am J Sports Med. 2020;48(12):3036-3041.

di Giacomo G, Costantini A, de Gasperis N, et al. Coracoid graft
osteolysis after the Latarjet procedure for anteroinferior shoulder
instability: a computed tomography scan study of twenty-six
patients. J Shoulder Elbow Surg. 2011;20(6):989-995.

di Giacomo G, de Gasperis N, Costantini A, de Vita A, Beccaglia
MAR, Pouliart N. Does the presence of glenoid bone loss influence
coracoid bone graft osteolysis after the Latarjet procedure? A com-
puted tomography scan study in 2 groups of patients with and with-
out glenoid bone loss. J Shoulder Elbow Surg. 2014;23(4):514-518.

Dumont GD, Fogerty S, Rosso C, Lafosse L. The arthroscopic Latar-
jet procedure for anterior shoulder instability: 5-year minimum follow-
up. Am J Sports Med. 2014;42(11):2560-2566.

Gilat R, Lavoie-Gagne O, Haunschild ED, et al. Outcomes of the
Latarjet procedure with minimum 5- and 10-year follow-up: a system-
atic review. Shoulder Elbow. 2020;12(5):315-329.

Griesser MJ, Harris JD, McCoy BW, et al. Complications and re-
operations after Bristow-Latarjet shoulder stabilization: a systematic
review. J Shoulder Elbow Surg. 2013;22(2):286-292.

Girsan O, Eroglu ON, Turemis C, Akdogan EK, Sevik K, Hapa O.
Autologous free iliac crest bone grafting of glenoid through the rota-
tor interval using double-barrelled cannula. Eur J Orthop Surg Trau-
matol. 2022;32(2):279-286.

Hurley ET, ben Ari E, Lorentz NA, et al. Both open and arthroscopic
Latarjet result in excellent outcomes and low recurrence rates for
anterior shoulder instability. Arthrosc Sports Med Rehabil. 2021;
3(6):1955-e1960.

Hurley ET, Matache BA, Wong |, et al. Anterior shoulder instability,
part |—diagnosis, nonoperative management, and Bankart
repair—an international consensus statement. Arthroscopy. 2022;
38(2):214-223.e7.

lizawa N, Yoneda M, Yamada S, et al. Benefits of bone graft augmen-
tation to arthroscopic Bankart repair for recurrent anterior shoulder



AJSM Vol. 52, No. 7, 2024

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

instability with glenoid bone loss. Knee Surg Sports Traumatol
Arthrosc. 2020;28(7):2325-2333.

Imai S. A new guide for the arthroscopically assisted Latarjet proce-
dure. JBJS Open Access. 2021;6(1):e20.00141.

Jeon YS, Jeong HY, Lee DK, Rhee YG. Borderline glenoid bone
defect in anterior shoulder instability: Latarjet procedure versus
Bankart repair. Am J Sports Med. 2018;46(9):2170-2176.
Krajcsovics N, Vajczikov AS, Svec A, Pasiar J. Mid-term outcomes of
arthroscopic Latarjet procedure in chronic anterior shoulder instabil-
ity after failed Bankart surgery or with significant glenoid bone loss.
Bratislava Med J. 2021;122(8):559-566.

Kukkonen J, Elamo S, Flinkkila T, et al. Arthroscopic Bankart versus
open Latarjet as a primary operative treatment for traumatic anteroin-
ferior instability in young males: a randomised controlled trial with 2-
year follow-up. Br J Sports Med. 2022;56(6):327-333.

Lafosse L, Lejeune E, Bouchard A, Kakuda C, Gobezie R, Kochhar T.
The arthroscopic Latarjet procedure for the treatment of anterior
shoulder instability. Arthroscopy. 2007;23(11):1242.e1-1242.e5.

Lee YJ, Kim C, Kim SJ, Yoon TH, Cho JY, Chun YM. Does an ‘off-
track” Hill-Sachs lesion that is misclassified as ‘“‘non-engaging” affect
outcomes from Bankart repair alone compared with Bankart repair
combined with remplissage? Arthroscopy. 2021;37(2):450-456.

Li RT, Kane G, Drummond M, et al. On-track lesions with a small dis-
tance to dislocation are associated with failure after arthroscopic
anterior shoulder stabilization. J Bone Joint Surg Am. 2021;103(11):
961-967.

Liang D, Liu H, Liang X, et al. Effect of modified arthroscopic Latarjet
on acromiohumeral distance at 5-year follow-up. Orthop J Sports
Med. 2021;9(12):23259671211063844.

Liberati A, Alitman DG, Tetzlaff J, et al. The PRISMA statement for
reporting systematic reviews and meta-analyses of studies that eval-
uate healthcare interventions: explanation and elaboration. BMJ.
2009;339:B2700.

Lin L, Zhang M, Song Q, et al. Cuistow: Chinese unique inlay Bristow.
A novel arthroscopic surgical procedure for treatment of recurrent
anterior shoulder instability with a minimum 3-year follow-up. J
Bone Joint Surg Am. 2021;103(1):15-22.

Lunn JV, Castellano-Rosa J, Walch G. Recurrent anterior dislocation
after the Latarjet procedure: outcome after revision using a modified
Eden-Hybinette operation. J Shoulder Elbow Surg. 2008;17(5):744-
750.

Mahmoud HF, Farhan AH, Fahmy FS. Satisfactory functional results
and complication rates after anterior glenoid bone block reconstruc-
tion in recurrent shoulder dislocation: a mean 4-year follow-up com-
parative study. J ISAKOS. 2022;7(4):47-53.

Maiotti M, Russo R, Zanini A, et al. Bankart repair with subscapularis
augmentation in athletes with shoulder hyperlaxity. Arthroscopy.
2021;37(7):2055-2062.

Malik SS, Elashry S, Jordan RW, Choudhary S, Kalogrianitis S. Is
there a difference in outcome of arthroscopic iliac crest autograft
and allograft in recurrent anterior shoulder instability? Eur J Orthop
Surg Traumatol. 2020;30(8):1453-1461.

Marion B, Klouche S, Deranlot J, Bauer T, Nourissat G, Hardy P. A
prospective comparative study of arthroscopic versus mini-open
Latarjet procedure with a minimum 2-year follow-up. Arthroscopy.
2017;33(2):269-277.

Mochizuki Y, Hachisuka H, Kashiwagi K, Oomae H, Yokoya S, Ochi
M. Arthroscopic autologous bone graft with arthroscopic Bankart
repair for a large bony defect lesion caused by recurrent shoulder
dislocation. Arthroscopy. 2007;23(6):677.e1-677.e4.

Moga |, Konstantinidis G, Coady C, Ghosh S, Wong IHB. Arthro-
scopic anatomic glenoid reconstruction: analysis of the learning
curve. Orthop J Sports Med. 2018;6(11):232596711880790.
Moroder P, Schulz E, Wierer G, et al. Neer Award 2019: Latarjet pro-
cedure vs. iliac crest bone graft transfer for treatment of anterior
shoulder instability with glenoid bone loss. A prospective randomized
trial. J Shoulder Elbow Surg. 2019;28(7):1298-1307.

Nicholson AD, Carey EG, Mathew JI, et al. Biomechanical analysis of
anterior stability after 15% glenoid bone loss: comparison of Bankart

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Arthroscopic Latarjet Versus Arthroscopic Free Bone Block 1875

repair, dynamic anterior stabilization, dynamic anterior stabilization
with Bankart repair, and Latarjet. J Shoulder Elbow Surg. 2022;
31(11):2358-2365.

Provencher MT, Aman ZS, LaPrade CM, et al. Biomechanical com-
parison of screw fixation versus a cortical button and self-tensioning
suture for the Latarjet procedure. Orthop J Sports Med. 2018;
6(6):232596711877784.

Purchase RJ, Wolf EM, Hobgood ER, Pollock ME, Smalley CC. Hill-
Sachs “‘remplissage’’: an arthroscopic solution for the engaging Hill-
Sachs lesion. Arthroscopy. 2008;24(6):723-726.

Russo R, Maiotti M, Cozzolino A, et al. Arthroscopic iliac crest bone allo-
graft combined with subscapularis upper-third tenodesis shows a low
recurrence rate in the treatment of recurrent anterior shoulder instability
associated with critical bone loss. Arthroscopy. 2021;37(3):824-833.
Sahu D, Shah D, Shetty G. Coracoid graft resorption after the Latarjet
procedure does not depend on the preoperative glenoid defect. J
Shoulder Elbow Surg. 2023;32(3):e94-e105.

Schwihla I, Wieser K, Grubhofer F, Zimmermann SM. Long-term
recurrence rate in anterior shoulder instability after Bankart repair
based on the on- and off-track concept. J Shoulder Elbow Surg.
2023;32(2):269-275.

Shaha JS, Cook JB, Song DJ, et al. Redefining “critical’” bone loss in
shoulder instability. Am J Sports Med. 2015;43(7):1719-1725.

Shao Z, Song Q, Cheng X, et al. An arthroscopic “‘inlay”’ Bristow pro-
cedure with suture button fixation for the treatment of recurrent ante-
rior glenohumeral instability: 3-year follow-up. Am J Sports Med.
2020;48(11):2638-2649.

Shin SJ, Koh YW, Bui C, et al. What is the critical value of glenoid
bone loss at which soft tissue Bankart repair does not restore gleno-
humeral translation, restricts range of motion, and leads to abnormal
humeral head position? Am J Sports Med. 2016;44(11):2784-2791.
Song Q, Zhang S, Cheng X, et al. Clinical and radiographic outcomes
after arthroscopic inlay Bristow surgery with screw versus suture but-
ton fixation: a comparative study of 117 patients with 3.3-year follow-
up. Orthop J Sports Med. 2022;10(3):23259671221076048.

Taverna E, Garavaglia G, Perfetti C, Ufenast H, Sconfienza LM, Guar-
rella V. An arthroscopic bone block procedure is effective in restoring
stability, allowing return to sports in cases of glenohumeral instability
with glenoid bone deficiency. Knee Surg Sports Traumatol Arthrosc.
2018;26(12):3780-3787.

Tucker A, Ma J, Sparavalo S, Coady CM, Wong |. Arthroscopic ana-
tomic glenoid reconstruction has a lower rate of recurrent instability
compared to arthroscopic Bankart repair while otherwise maintaining
a similar complication and safety profile. J ISAKOS. 2022;7(5):113-
117. doi:10.1016/j.jisako.2022.05.003

Ueda Y, Sugaya H, Takahashi N, et al. Arthroscopic iliac bone graft-
ing for traumatic anterior shoulder instability with significant glenoid
bone loss yields low recurrence and good outcome at a minimum
of five-year follow-up. Arthroscopy. 2021;37(8):2399-2408.

Valencia M, Fernandez-Bermejo G, Martin-Rios MD, et al. Subscapu-
laris structural integrity and function after arthroscopic Latarjet pro-
cedure at a minimum 2-year follow-up. J Shoulder Elbow Surg.
2020;29(1):104-112.

Wong |, John R, Ma J, Coady CM. Arthroscopic anatomic glenoid
reconstruction using distal tibial allograft for recurrent anterior shoul-
der instability: clinical and radiographic outcomes. Am J Sports Med.
2020;48(13):3316-3321.

Wong IH, King JP, Boyd G, Mitchell M, Coady C. Radiographic anal-
ysis of glenoid size and shape after arthroscopic coracoid autograft
versus distal tibial allograft in the treatment of anterior shoulder insta-
bility. Am J Sports Med. 2018;46(11):2717-2724.

Xiang M, Yang J, Chen H, et al. Arthroscopic autologous scapular
spine bone graft combined with Bankart repair for anterior shoulder
instability with subcritical (10%-15%) glenoid bone loss. Arthros-
copy. 2021;37(7):2065-2074.

Yang JS, Mehran N, Mazzocca AD, Pearl ML, Chen VW, Arciero RA.
Remplissage versus modified Latarjet for off-track Hill-Sachs lesions
with subcritical glenoid bone loss. Am J Sports Med. 2018;
46(8):1885-1891.



1876

62.

63.

Cozzolino et al

Zhao J, Huangfu X, Yang X, Xie G, Xu C. Arthroscopic glenoid bone
grafting with nonrigid fixation for anterior shoulder instability: 52
patients with 2- to 5-year follow-up. Am J Sports Med. 2014;
42(4):831-839.

Zhu YM, Jiang C, Song G, Lu Y, Li F. Arthroscopic Latarjet procedure
with anterior capsular reconstruction: clinical outcome and radiologic
evaluation with a minimum 2-year follow-up. Arthroscopy. 2017;
33(12):2128-2135.

64.

65.

The American Journal of Sports Medicine

Zhu YM, Jiang CY, Lu Y, Li FL, Wu G. Coracoid bone graft resorption
after Latarjet procedure is underestimated: a new classification sys-
tem and a clinical review with computed tomography evaluation. J
Shoulder Elbow Surg. 2015;24(11):1782-1788.

Zimmermann SM, Scheyerer MJ, Farshad M, Catanzaro S, Rahm S,
Gerber C. Long-term restoration of anterior shoulder stability: a retro-
spective analysis of arthroscopic Bankart repair versus open Latarjet
procedure. J Bone Joint Surg Am. 2016;98(23):1954-1961.

For reprints and permission queries, please visit Sage’s Web site at http://www.sagepub.com/journals-permissions



Copyright of American Journal of Sports Medicine isthe property of Sage Publications Inc.
and its content may not be copied or emailed to multiple sites or posted to a listserv without
the copyright holder's express written permission. However, users may print, download, or
email articlesfor individual use.



