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Background: Traumatic anterior shoulder instability is a common clinical problem among athletic populations. The Latarjet pro-
cedure is a widely used treatment option to address shoulder instability in high-demand athletes at high risk of recurrence. How-
ever, rates and timing of full return to sports have not been systematically analyzed.

Purpose: To systematically review the evidence in the literature to ascertain the rate and timing of return to play and the avail-
ability of specific criteria for safe return to play after the Latarjet procedure.

Study Design: Systematic review.

Methods: A systematic literature search was conducted based on PRISMA (Preferred Reporting ltems for Systematic Reviews
and Meta-Analyses) guidelines, using the EMBASE, MEDLINE, and Cochrane Library databases. Eligible for inclusion were clin-
ical studies reporting on return to play after the Latarjet procedure. Statistical analysis was performed by use of SPSS.

Results: Our review found 36 studies including 2134 cases meeting our inclusion criteria. The majority of patients were male (86.9%),
with a mean age of 25.4 years (range, 15-59 years) and a mean follow-up of 83.5 months. The overall rate of return to play was 88.8%,
with 72.6% returning to the same level of play. Among collision athletes, the overall rate of return to play was 88.2%, with 69.5%
returning to the same level of play. In overhead athletes, the overall rate of return to play was 90.3%, with 80.6% returning to the
same level of play. The mean time to return to play was 5.8 months (range, 3.2-8 months). Specific return to play criteria were re-
ported in the majority of the studies (69.4%); time to return to sport was the most commonly reported item (66.7%).

Conclusion: The overall rate of return to play was reportedly high after the Latarjet procedure. However, almost a fifth of athletes
returning to sports were not able to return at the same level. Further development of validated criteria for safe return to sports
could potentially improve clinical outcomes and reduce recurrence rates.
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Considerable debate exists regarding how to best treat
anterior shoulder instability in athletes. The coracoid trans-
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procedure has been shown to provide similar rates of
return to play compared with arthroscopic or open soft tis-
sue techniques, although few studies have directly com-
pared the techniques.®%16:27:28324453  Hywever, no
concise review of the literature is yet available regarding
the rates and timing of return to play after the Latarjet
procedure. Additionally, no validated criteria for safe
return to play after the Latarjet procedure are available.

Therefore, the purpose of this study was to systemati-
cally review the evidence in the literature to ascertain
the rate and timing of return to play and the availability
of specific criteria for safe return to play after the Latarjet
procedure. Our hypothesis was that the Latarjet procedure
would result in high rates of return to play but that criteria
for return to play would be scantly reported.

METHODS

Study Selection

The literature search was performed by 2 authors (C.M.,
M.S.J.), who used PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines
and reviewed the search results; a senior author (L.P.)
arbitrated on any disagreement.?® The titles and abstracts
identified in the search were screened, and potentially eli-
gible studies received a full-text review.

Search Strategy

The following search terms were used in MEDLINE,
EMBASE, and the Cochrane Library databases in May
2018 as the search algorithm: (Latarjet OR open Latarjet
OR arthroscopic Latarjet OR Latarjet procedure OR Bris-
tow OR open Bristow OR Bristow procedure OR Bristow-
Latarjet). No time limit was given to publication date.

Eligibility Criteria

The inclusion criteria were the following: (1) clinical study
on the open Latarjet procedure, (2) report on return to
play, (3) published in a peer-reviewed journal, and (4) pub-
lished in English. The exclusion criteria were the following:
(1) review studies, (2) cadaveric studies, (3) biomechanical
studies, and (4) abstract only.

Data Extraction and Analysis

The relevant information regarding the study characteris-
tics, including the study design, the level of evidence
(LOE), the methodological quality of evidence (MQOE),
the population, clinical outcome measures, and the
follow-up time points, was collected by 2 blinded reviewers
(C.M., M.S.J.) using a predetermined data sheet, with the
results compared by a third independent reviewer (L.P.).
The LOE was evaluated based on the guidelines by the
Oxford Centre for Evidence-Based Medicine. The MQOE
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was evaluated by use of a modified Coleman methodology
score.?’ Studies were considered excellent quality if they
scored 85-100, good quality if they scored 70-84, fair qual-
ity if they scored 55-69, and poor quality if they scored less
than 55. The criteria for quality of return to play were
based on the previously published criteria of Zaman
et al.>? These criteria consisted of return to play timeline,
conditional criteria, measurement of conditional criteria,
and rehabilitation protocol (timeline of immobilization
postoperatively). A score of 4 indicated well-defined return
to play criteria, a score of 1-3 indicated poorly defined cri-
teria, and a score of 0 indicated no criteria.

Clinical outcomes extracted and analyzed were (1) over-
all rate of return to play and return to previous levels,
including overall rate, rate among collision athletes, and
rate among overhead athletes; (2) time of return to play;
and (3) return to play criteria.

Statistics

Quantitative statistical analysis was performed by use of
SPSS (IBM Corp).

RESULTS

Literature Search

The initial literature search resulted in 771 total studies.
After removal of duplicates, the articles were screened
for inclusion and exclusion criteria, and 516 unique studies
were evaluated and full texts were assessed for eligibility.
This review included 36 clinical studies! (Figure 1).

Study Characteristics and Patient Demographics

Our review found 36 studies including 2134 cases that met
our inclusion criteria.! The mean MQOE of the studies was
62.4. The majority of patients were male (86.9%), with
a mean age of 25.4 years (range, 14-69 years) and
a mean follow-up of 83.5 months. The study characteristics
and patient demographics are shown in Table 1.

Return to Play

The overall rate of return to play was 88.8%, with 72.6% of
athletes returning to the same level of play. Among colli-
sion athletes, the overall rate of return to play was
88.2%, with 69.5% returning to the same level of play. In
overhead athletes, the overall rate of return to play was
90.3%, with 80.6% returning to the same level of play.
The mean time of return to play was 5.8 months (range,
3.2-8 months) (Table 2).

IReferences 2, 4-11, 13-16, 19, 22-27, 32-36, 38, 40-43, 45, 46, 48-
51, 53.
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Figure 1. PRISMA (Preferred Reporting ltems for Systematic Reviews and Meta-Analyses) study selection flow diagram.

Return to Play Criteria

The overall return to play criteria were reported in the
majority of the studies (69.4%); time to return to sport
was the most commonly reported item (66.7%). A wide dis-
crepancy was found in reported time of return, ranging
from 3 to 6 months, with 3 months being the most commonly
used time point (35.4%). Other criteria, including computed
tomography imaging to assess bone union (25%), clinical
examination or decision (11.1%), strength (11.1%), pain
(8.3%), and range of motion (5.6%), were less commonly
reported. The mean score for quality of return to play crite-
ria was 2.2 (range, 0-4) (Table 3).

DISCUSSION

The most important finding of the present study was that
the Latarjet procedure for the treatment of anterior shoul-
der instability provided a high overall rate of return to
play. Additionally, a high rate of return to sport was found
among collision and overhead athletes. However, despite
the high overall rate of return to sport, a considerable
number of patients were not able to return to previous lev-
els of play. Only scant criteria for safe return to play were

identified in the literature. The most commonly reported
criteria were based on timing, but several studies reported
the use of computed tomography scans to evaluate bony
union and allow for safe return with a potentially lower
risk of recurrence.

The overall rate of return to play was high after the
Latarjet procedure. The current study found an 89% rate
of return to play. This is in contrast to the findings of other
systematic reviews: Ialenti et al®! reported a 73% rate of
return to play among 353 patients in 6 studies, and
Abdul-Rassoul et al' reported a rate of 81% among 205
patients in 5 studies. Thus, the rate of return to play
may be higher than previously reported in systematic
reviews in the literature. The difference in the search
terms used may account for this, as the previous studies
specify return to sports terms linked with shoulder stabili-
zation terms, which may limit the search to studies with
sports terms in the keywords, whereas we used a broad
search strategy incorporating all studies on the Latarjet
procedure. However, the rate of athletes returning to the
same level of play was lower at 74%, meaning that of those
athletes returning, approximately 20% were not able to
achieve their preoperative level of play. The cause for
this is likely multifactorial and harder to quantify: Besides
the inability to return to sports at the desired level due to
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TABLE 1
Study Characteristics and Patient Demographics®
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No. of Patients Age, y, Follow-up, mo,
Lead Author Year (Shoulders) LOE MQOE RTPQ Male, n mean (range) mean (range)
Allain? 1998 56 (58) 4 56 1 43 28 (15-58) 172 (120-276)
Aurich* 2015 6(6) 4 58 1 5 27 (23-41) 36 (36)
Banas® 1993 71 (79) 4 71 1 63 22 (16-42) 103 (24-164)
Baverel® 2018 106 (110) 3 66 4 88 22 (16-30) 46 (25-86)
Beranger’ 2016 47 (47) 4 67 2 46 28 (18-46) 46.8 (NR)
Bessiere® 2014 90 (93) 3 68 2 89 26 (16-46) 72 (48-120)
Blonna® 2016 30 (30) 3 70 2 26 32 (19-45) 64 (24-108)
Bohu'? 2016 46 (46) 3 56 0 41 25 (NR) 18.5 (12+)
Bonnevialle!? 2013 11 (11) 4 56 2 9 31 (19-45) 40 (24-65)
Bouju'? 2014 68 (70) 4 69 0 48 27 (NR) 156 (120-180)
Burkhart' 2007 47 (47) 4 71 4 46 27 (16-41) 59 (32-108)
Cerciello®® 2012 26 (28) 4 58 4 26 21 (15-32) 85 (5-180)
Cho'® 2016 35 (35) 3 57 2 32 28 (18-50) 30 (19-48)
Colegate—Stone19 2015 56 (56) 4 57 3 50 24 (16-42) 12 (NR)
Da Silva?2 2015 51 (52) 4 62 1 42 31 (15-59) 22 (12-66)
Dauzere®® 2016 68 (68) 4 67 2 67 26 (16-40) 21 (4-60)
De L’Escalopier?* 2018 20 (20) 4 49 0 20 27 (NR) 196 (180-288)
Doursounian?® 2009 34 (34) 4 62 1 31 32 (20-58) 24 (NR)
Edouard?® 2010 20 (20) 4 59 3 20 27 (19-45) 21 (NR)
Hovelius?’ 2004 113 (118) 4 66 1 95 27 (15-57) 182 (172-250)
Jeon®? 2018 31 (31) 3 63 2 26 27.4 (NR) 28.9 (24-73)
Kawasaki®® 2018 152 (176) 4 71 4 NR 19 (18-19) 52 (47-56)
Kee3* 2018 56 (58) 4 70 2 54 27 (18-43) 67 (24-113)
Khan®® 2014 26 (28) 3 50 0 21 16 (NR) 116 (NR)
Ladermann®® 2013 117 (117) 3 65 2 82 28 (16-55) 194 (120-266)
Mizuno®® 2014 60 (68) 4 66 4 49 29 (16-58) 240 (216-264)
Mook*° 2016 38 (38) 4 52 2 33 26 (16-43) 38 (24-95)
Neyton*! 2012 34 (37) 4 59 4 34 23 (17-33) 144 (68-237)
Privitera*? 2018 73 (73) 4 70 4 64 26 (15-54) 52 (24-120)
Ranalletta®? 2018 65 (65) 4 80 3 63 27 (17-35) 44 (24-108)
Tasaki*® 2015 38 (40) 4 62 4 37 21 (17-25) 31 (24-42)
Vadala*® 2017 24 (24) 4 49 0 22 27 (18-46) 24 (24)
Yamashita*® 2002 126 (126) 4 61 2 100 25 (14-69) 41 (24-72)
Yang*® 2016 52 (54) 3 58 4 41 22 (15-40) 42 (24-120)
Yoneda®® 1999 83 (85) 4 58 4 70 21 (16-46) 70 (24-144)
Zimmermann®® 2016 93 (93) 3 68 2 82 31 (NR) 119 (NR)

“LOE, level of evidence, MQOE, methodological quality of evidence; NR, not reported; RTPQ, quality of return to play criteria.

TABLE 2
Return to Play (RTP) Outcomes

Outcome No. of Studies Result, % (n/N)
Total RTP 32 88.8 (1463/1650)
RTP at same or higher level 31 72.6 (1122/1527)
Total RTP for collision athletes 12 88.2 (591/670)
RTP at same or higher level for collision athletes 11 69.5 (401/577)
Total RTP for overhead athletes 2 90.3 (28/31)
RTP at same or higher level for overhead athletes 2 80.6 (25/31)

physical limitations after shoulder dislocation and stabili-
zation surgery, changes in lifestyle (eg, decision to end par-
ticipation in nonprofessional collision sports or stepping
down levels of competition) and fear of injury despite phys-
ical ability potentially influence reported rates of return to

play. Future research should include analysis of the deci-
sive factors for nonreturn to the preinjury level of sports

when reporting on rates of return to play.

These results compare favorably with those of other sys-
tematic reviews evaluating other surgical treatment
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TABLE 3
Return to Play Criteria
Criteria n (%)
Overall 25 (69.4)
Time 24 (66.7)
Time, collision athletes and noncollision athletes 5(13.9)
Imaging 9 (25.0)
Clinical examination and decision 4 (11.1)
Strength 4 (11.1)
Pain 3(8.3)
Full range of motion 2 (5.6)

options for anterior shoulder instability. In a recent sys-
tematic review, Memon et al®? found that 81% of athletes
returned to play after arthroscopic Bankart repair, with
66% returning to previous levels of play. Few studies
have directly compared Bankart and Latarjet procedures;
those studies conducting such comparisons have not found
a significant difference between these techniques,
although the overall pooled rate of return to play is slightly
higher with the open Latarjet procedure (83.5% vs
70.3%).8°3253  Similarly, randomized controlled trials
have found similar rates of return for open and arthro-
scopic Bankart repairs.'?!® Additionally, the timing of
return was approximately 5 months, which could be
slightly advantageous over soft tissue repairs, as the
time taken for bone healing may be faster than that for
soft tissue healing. Memon et al®’ found a mean time of
return to play of approximately 8 months after arthro-
scopic Bankart repairs, which may support this theory.
However, the injuries and rationale for treatment with
each surgical option may differ between those treated
with Bankart repairs and the Latarjet procedure, which
makes comparison difficult.??

A high rate of return to sport was found among collision
and overhead athletes. Multiple studies have evaluated the
outcomes of the Latarjet procedure in collision athletes and
found high rates of return with low recurrence rates.¥ These
findings indicate that the Latarjet procedure is a reliable pro-
cedure in collision athletes.” In contrast, only a few studies
exist reporting on outcomes of overhead athletes, which
might represent a concern in performing a nonanatomic pro-
cedure that may limit range of motion or have negative impli-
cations for throwing mechanics in this population.®
Nonetheless, the available studies show that the Latarjet
procedure presents a reliable treatment option in overhead
athletes with high rates of return to play at all levels.

Despite the generally high rate of return to sports, the
review of the literature revealed that not everybody can
return at the preinjury level. This is an often overlooked
but very important point when counseling patients, and
often their parents, especially for high-demand popula-
tions such as collision or overhead athletes, where up to
30% of patients are expected to not return to their prein-
jury level of sport.

YReferences 2, 14, 21, 26, 27, 41-43, 45, 48, 50.
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The majority of included studies reported rather generic
criteria for return to play, with the majority being time-
based criteria, most commonly 3 months. Validated return
to play criteria could potentially help reduce the rate of
recurrence after return to play. The use of imaging modal-
ities such as computed tomography to assess bony union
might be an interesting indicator for return to play but
might not be feasible in every clinical setting and can
only work in conjunction with clinical criteria. Ciccotti
et al'” previously identified criteria for return to play after
the surgical management of traumatic anterior shoulder
instability, although their study focused primarily on soft
tissue injuries and repairs. Development of a validated
checklist for safe return to play after the Latarjet proce-
dure would be of great interest, with the potential to signif-
icantly improve patient outcomes.

Further study is needed regarding return to play out-
comes after the Latarjet procedure, particularly comparing
the outcomes with other methods of shoulder stabilization.
No study has compared the timing of return to play
between the Latarjet and Bankart procedures. Addition-
ally, prospective literature is lacking comparing the Latar-
jet or Bankart procedures with the various bone block
procedures available today. The Latarjet procedure is
most commonly performed via an open approach; however,
interest in performing the Latarjet arthroscopically is
increasing.?® Although studies have shown an improved
pain recovery time for arthroscopic Latarjet, due to the
minimally invasive approach, no data are available regard-
ing how this translates to return to play time or how the 2
techniques compare in that regard. To our knowledge, no
study has evaluated the rate or timing of return to play
after the arthroscopic Latarjet procedure.

Limitations

This study has potential limitations and sources of biases,
including the limitations of the included studies them-
selves. The majority of studies provided uncontrolled level
4 evidence, which may introduce potential selection bias.
Due to reporting limitations in the included studies, we
were not able to analyze demographic factors as potential
risk factors for inability to return to play. Finally, the
term Latarjet procedure is typically colloquially used in
place of coracoid transfer, the latter of which may be
more correct. Similarly, variations in the Latarjet tech-
nique and its eponymous use may affect the outcome.?!

CONCLUSION

The overall rate of return to play was reportedly high after
the Latarjet procedure. However, almost a fifth of athletes
returning to sports were not able to return at the same
level. Further development of validated criteria for safe
return to sports could potentially improve clinical out-
comes and reduce recurrence rates.
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