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Shoulder Arthroscopy in Conjunction With an Open
Latarjet Procedure Can Identify Pathology That May
Not Be Accounted for With Magnetic Resonance

Imaging
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Purpose: To review arthroscopic findings at the time of open Latarjet procedures to determine whether preoperative
magnetic resonance imaging reports (MRRs) correlate with arthroscopic findings, as well as whether the arthroscopic
findings critically affected surgical interventions performed at the time of a Latarjet procedure. Methods: This was a
retrospective case series of all patients who received a Latarjet procedure between 2006 and 2018. Patients were excluded if
they had inadequate records or underwent revision of a bony reconstruction procedure. Both primary Latarjet procedures
and Latarjet procedures for revision of a failed arthroscopic procedure were included. MRRs, arthroscopic findings, and
diagnoses were collected, and differences were noted. A “critical difference”was one that affected the surgical intervention in
a significantly anatomic or procedural fashion or that affected rehabilitation. Results: In total, 154 of 186 patients (83%)
were included. Of these, 96 of 154 (62%) underwent revision Latarjet procedures. The average bone loss percentage re-
ported was 20.6% (range, 0%-40%). A critical difference between MRR and arthroscopic findings was noted in 60 of 154
patients (39%), with no difference between Latarjet procedures and revision Latarjet procedures. Of 154 patients, 29 (19%)
received an additional 52 intra-articular procedures for diagnoses not made on magnetic resonance imaging, with no dif-
ference between primary and revision procedures. This included biceps and/or SLAP pathology requiring a tenodesis,
debridement, or repair; rotator cuff pathology requiring debridement or repair; complex (>180�) labral tears requiring
repair; loose bodies; and chondral damage requiring debridement or microfracture. Patients undergoing revision Latarjet
procedures were less likely to have bone loss mentioned or quantified in the MRR. Conclusions: Diagnostic imaging may
not reliably correlate with diagnostic arthroscopic findings at the time of a Latarjet procedure from both a bony perspective
and a soft-tissue perspective. In this series, diagnostic arthroscopy affected the surgical plan in addition to the Latarjet
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procedure in 19% of cases. We recommend performing a diagnostic arthroscopy prior to all Latarjet procedures to identify
and/or treat all associated intra-articular shoulder pathologies. Level of Evidence: Level IV, diagnostic case series.
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oft-tissue and bony injuries most commonly asso-
Sciated with anterior shoulder instability include the
Bankart lesion, bony Bankart lesion, humeral avulsion
of the glenohumeral ligament (HAGL), bony humeral
avulsion of the glenohumeral ligament (BHAGL), Hill-
Sachs lesion, and anterior labral periosteal sleeve
avulsion (ALPSA).1 Additionally, bony Bankart lesions
are present in up to 20% of first-time dislocations and
90% of recurrent dislocations,2 and humeral bone de-
fects (Hill-Sachs lesions) are found in up to 67% of first-
time dislocations and 100% of recurrent dislocations.3-5

The aforementioned bony and soft-tissue injuries
associated with anterior instability have been exten-
sively studied.6,7 Extensive labral, biceps tendon, rota-
tor cuff tendon, bony, and capsular injuries can all
occur in conjunction with primary or recurrent anterior
shoulder instability.8-11 Magnetic resonance imaging
(MRI) and computed tomography (CT) are beneficial
for identification of pathology seen with anterior
shoulder instability; however, identifying combined
injuries may be more challenging.12 Ricchetti et al.13

discussed advanced imaging findings in 46 shoulders
with confirmed arthroscopic findings of a pan-labral
tear. They found that MRI or magnetic resonance
arthrography preoperatively identified a pan-labral tear
in only 21.3% of all studies.
Open procedures with a deltopectoral approach do

not always afford easy access to all aspects of the gle-
nohumeral joint. Because of this, diagnostic arthros-
copy is frequently performed prior to an open approach
to bony reconstruction of the glenoid. MRI and/or CT
findings can be confirmed, and unanticipated or addi-
tional pathology can be managed as needed. To our
knowledge, only 1 study has previously reported on the
additional arthroscopic findings present immediately
prior to an open Latarjet (OL) reconstruction for
recurrent anterior instability with glenoid bone defi-
ciency: Arrigoni et al.14 reviewed 33 consecutive pa-
tients who matched these criteria. They discovered that
73% of cases had associated pathologic lesions that
were identified and addressed arthroscopically and that
likely could not have been discovered or treated opti-
mally during an open deltopectoral approach. These
included primarily SLAP lesions (64%) but also poste-
rior labral tears, loose bodies, rotator cuff tears, and
cartilage injuries. Yiannakopoulos et al.11 reported on
secondary intra-articular lesions in patients with acute
and chronic shoulder instability independent of glenoid
bone loss. They found that SLAP lesions did not differ in
frequency between acute and chronic cases and were
observed at a rate of 20.47%.
The purpose of this study was to review arthroscopic
findings at the time of Latarjet procedures to determine
whether preoperative magnetic resonance imaging re-
ports (MRRs) correlate with arthroscopic findings, as
well as whether the arthroscopic findings critically
affected surgical interventions performed at the time of
a Latarjet procedure. We hypothesized that arthro-
scopic findings would have the potential to differ from
preoperative MRI findings and that this difference could
affect treatment and/or rehabilitation in a significant
percentage of patients.
Methods
This study was approved by our institutional review

board (No. 2020-41) prior to initiation. All patients
aged 16 to 60 years who underwent a Latarjet pro-
cedure performed by 2 senior surgeons (M.T.P. and
P.J.M.) between August 2006 and October 2018 were
included. Patients were excluded if they did not have
preoperative advanced imaging reports, were outside
the specified age range, received an allograft bone block
transfer procedure (because these were typically
reserved for revisions of prior bone block procedures
during the query period), did not have an operative
report available, underwent revision of a prior bony
reconstruction procedure, or did not undergo diagnostic
arthroscopy prior to the open portion of the procedure.
All procedures were performed with a standard

diagnostic arthroscopy in conjunction with the Latarjet
procedure under the same general anesthesia, in a
sequence that has previously been described.15 Any
additional pathology identified on arthroscopy was
addressed as deemed appropriate prior to initiation of
the open portion of the procedure. Demographic data
collected included age, laterality, sex, and primary
Latarjet procedure versus Latarjet procedure for revi-
sion of a prior failed arthroscopic stabilization. Preop-
erative clinical examination findings in all patients were
recorded with particular attention to special testing for
the diagnosis of specific bony or soft-tissue injuries. All
patients’ preoperative MRI studies were reviewed, and
the findings, as reported by a musculoskeletal radiology
fellowshipetrained radiologist, were noted. These were
cross-referenced with the patients’ operative reports
regarding the diagnostic arthroscopic findings and
subsequent procedures performed in addition to the
Latarjet procedure. Intraoperative bone loss was
confirmed by noting the injury and wear pattern
associated with flattening of the glenoid rim. This was
then measured as a percentage of the glenoid using a



Table 1. Demographic Findings and Critical Differences Between Imaging and Arthroscopic Findings

All Patients
(N ¼ 154)

Primary
Latarjet Procedure

(n ¼ 58)

Revision
Latarjet Procedure

(n ¼ 96) P Value

Average age, yr 28 30 27 >.1
Male/female 116/38 48/10 68/28 >.1
Right/left 81/73 23/35 58/38 <.03*
Average bone loss (available for 111 of 156 patients), % 20.6 (0-40) 20.8 (0-40) 20.6 (0-35) .2
Difference in radiology vs arthroscopic findings, n (%) 59 of 154 (38.3) 19 of 58 (32.8) 40 of 96 (41.6) >.2
Critical change in treatment, n (%) 29 of 154 (18.8) 12 of 58 (20.7) 17 of 96 (17.7) >.6
Unanticipated critical-change procedures, n 52 23 29
Biceps tenodesis, n (%) 5 of 154 (3.2) 4 of 58 (6.9) 1 of 96 (1) >.06
SLAP repair or debridement, n (%) 9 of 154 (5.8) 6 of 58 (10.3) 3 of 96 (3.1) >.08
>180� labral tearing with repair or debridement, n (%) 5 of 154 (3.2) 3 of 58 (5.2) 2 of 96 (2.1) >.3
Rotator cuff procedure, n (%) 4 of 154 (2.6) 2 of 58 (3.5) 2 of 96 (2.1) >.6

Repair 1 of 154 (0.6) 0 of 58 (0) 1 of 96 (1)
Debridement 3 of 154 (2) 2 of 58 (3.4) 1 of 96 (1)

Subscapularis repair, n (%) 4 of 154 (2.5) 1 of 58 (1.7) 3 of 96 (3.1) >.999
Microfracture or chondroplasty, n (%) 11 of 154 (7.1) 4 of 58 (6.9) 7 of 96 (7.3) >.999
Loose body removal, n (%) 14 of 154 (9.1) 3 of 58 (5.2) 11 of 96 (11.5) >.2
No bone loss described on imaging but presence of

bone loss observed on arthroscopy, n (%)
34 of 154 (22.1) 8 of 58 (13.8) 27 of 96 (28.1) <.05*

*Statistically significant (P < .05).

VALUE OF ARTHROSCOPY PRIOR TO OPEN LATARJET e303
probe and anticipated glenoid width based on a circle
method.16

Chart reviews for inclusion and exclusion were car-
ried out by 2 research assistants (D.R.R., A.M.P.) and 3
orthopaedic sports medicine fellows (J.J.E., A.J.C.,
S.L.). The imaging and operative report findings were
then acquired and confirmed by 3 orthopaedic sports
medicine fellows. Final confirmation was made by 2
sports medicine fellowshipetrained orthopaedic sur-
geons. Given that the data acquired were reported in
the chart and given that no independent reviewer
interpretation was required, no validation studies were
performed.
Patients were stratified based on whether their MRI

findings correlated with the procedural findings, and
the various additional procedures performed were
recorded. A critical difference was noted between MRI
findings and arthroscopic findings when the surgical
intervention was affected in a significantly anatomic or
procedural fashion or in a way that may affect reha-
bilitation protocols. These findings were, in essence,
“under-read” by the radiologist. For example, if a ro-
tator cuff injury that required repair were identified,
this would be a critical difference in anatomy requiring
intervention that would change both treatment and the
rehabilitation protocol. Conversely, removal of old an-
chors would not affect the surgical plan or the reha-
bilitation protocol, so this would not be considered
“critical.” Specifically, when intra-articular pathology
was present that could not have been reliably addressed
through an open deltopectoral approach, this was
noted. Additionally, we noted when the MRI findings
were “over-read,” that is, when the MRR noted a
pathology that was not present in the arthroscopic
findings. These were considered separate entities from
the critical differences described earlier.

Statistical Analysis
The incidences of associated intra-articular lesions

from radiology reports, as well as new lesions found on
diagnostic arthroscopy, were assessed and reported.
Statistical analysis with the Fisher exact test was per-
formed to compare critical differences between primary
Latarjet procedures and revision Latarjet procedures for
failed arthroscopic stabilization to determine whether
there was a difference in unanticipated intra-articular
procedures, as well as to compare differences in the
qualitative identification of bone loss as it pertains to
radiologic and arthroscopic findings. P < .05 was
considered statistically significant.

Results
A total of 154 of 186 patients (83%) undergoing the

Latarjet procedure met the criteria for analysis. Of these
154 patients, 116 (75%) were male patients; 81 of 154
shoulders (53%) were right shoulders; and the average
age was 28 years (range, 16-58 years). The reasons for
exclusion of 32 patients were as follows: 21 lacked
imaging reports or had incomplete imaging reports, 4
had incomplete operative reports, and 7 underwent
revision of a previous bone augmentation procedure.
The quantifiable bone loss reported in the operative
note was available for 111 of 154 patients and averaged
20.6% (range, 0%-40%). Of 154 patients, 96 (62%)
underwent the Latarjet procedure for revision of a prior
arthroscopic stabilization procedure.
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A critical difference between imaging reports and
arthroscopic findings was noted in 38% of cases (59 of
154), with no difference between primary and revision
procedures (P > .2). Specifically, 29 of 154 patients
(18.8%) underwent a combined additional 52 intra-
articular procedures that addressed diagnoses that
were not made on MRI (Table 1), with no difference
between primary and revision procedures (P > .6). This
does not include removal of previously placed anchors,
which was performed in 49 of 154 patients (32%).
Additional planned procedures not mentioned in
Table 1 included remplissage in 2 of 154 patients (1.3%,
both primary operations), humeral head bone grafting
procedures in 2 of 154 (1.3%, both primary opera-
tions), and axillary nerve decompression in 2 of 154
(1.3%, both revision operations). A breakdown of all
imaging diagnoses and arthroscopic diagnoses is pro-
vided in Table 2. Imaging reports did not mention or
quantify bone loss in 22% of cases (34 of 154). This was
more likely to occur in a revision setting (P < .05).
There was an over-read in the MRR as compared with

the arthroscopic findings in 30 of 154 patients (19.5%).
This included MRR mentions of SLAP tears in 10 of 154
patients (6.5%), rotator cuff tears in 8 of 154 (5.2%),
biceps tendon pathology in 7 of 154 (4.5%), rotator cuff
and SLAP tears in 2 of 154 (1.3%), labral tearing
greater than 180� in 2 of 154 (1.3%), and an additional
posterior labral tear in 1 of 154 (0.6%)dnone of which
were diagnosed arthroscopically.

Discussion
The most important finding of this study was that

almost 40% of patients receiving a Latarjet procedure,
whether as a primary surgical procedure or as a revi-
sion of a previous arthroscopic stabilization, had
arthroscopic findings that were different from MRI
findings. This included 18.6% of patients in whom the
difference in findings resulted in a critical change in
intra-articular or arthroscopic treatment from either
an anatomic, pathologic, or rehabilitative perspective.
Thus, our hypothesis was confirmed. There was no
statistically significant difference in this occurrence
between the primary and revision settings. Addition-
ally, in 22.7% of cases, the MRI report did not
mention or quantify bone loss, and this was almost
twice as common when the Latarjet procedure was
performed for revision of a prior failed arthroscopic
stabilization procedure.
The value of arthroscopy prior to an open modified

Latarjet procedure has been previously studied. Arri-
goni et al.14 reported diagnostic arthroscopic findings in
33 consecutive cases undergoing either primary Latarjet
procedures (45%) and Latarjet procedures for revision
of prior stabilization procedures (55%) in patients with
an average age of 25 years. All patients had a minimum
of 25% glenoid bone loss. The authors noted that 73%
of patients had associated intra-articular pathologies
requiring treatment, the most common of which were
SLAP tears (type II SLAP tears in 64%). These were all
identified and repaired arthroscopically with suture
anchors. Additional injuries included a posterior labral
tear in 1 patient; grade 4 chondromalacia in 2; large
loose bodies requiring removal in 2; and rotator cuff
tears in 2, with debridement in 1 and repair in 1. In our
study, only approximately 6% of patients required
treatment of a SLAP lesion including both debridement
and repair. An additional approximately 3% of patients
underwent a biceps tenodesis. We identified far less
biceps or superior labral pathology than Arrigoni et al.
even after combining all of these patients’ pathologies.
In a study by Yiannakopoulos et al.,11 SLAP lesions
(types I-IV) were identified in 20% of 127 cases of
anterior shoulder instability, with no significant differ-
ence between acute and chronic cases, which is more
reflective of our findings. Regarding other unantici-
pated injuries requiring treatment, our results are more
correlative with those of Arrigoni et al., given that 7%
of our cases had chondral injuries requiring treatment
versus 6.1% in their series; 9% versus 6.1% underwent
unanticipated loose body removal; and 7.1% versus
6.1% received unanticipated treatment for a rotator
cuff tear. Yiannakopoulos et al. found a partial-
thickness articular rotator cuff tear in 14 patients: 12
with chronic dislocations and 2 with acute dislocations
(11.53% vs 8.69%). None of these tears required a
repair, and all were debrided.
We sought to compare the arthroscopic findings with

the preoperative radiology reports. A difference be-
tween the radiology report and the arthroscopic find-
ings was noted in 38% of patients, with no difference
between primary and revision Latarjet procedures,
although this only led to a critical change in surgical
treatment in 18.6% of patients, as noted earlier. How-
ever, we believe that this difference in radiologic versus
arthroscopic findings is noteworthy for several reasons:
First, when using MRI as a diagnostic tool in the setting
of shoulder instability, it is important to note, when
counseling the patient, that there may be additional
injuries either unaccounted for or over-read by the
radiologist and that any of these discrepancies can be
addressed appropriately at the time of diagnostic
arthroscopy. This has been documented before in cases
of recurrent or complex shoulder instability. For
example, in diagnosing complex labral lesions, Ricchetti
et al.13 found that MRI or magnetic resonance
arthrography was only able to identify pan-labral le-
sions in 21.3% of those cases confirmed at the time of
arthroscopy. Second, when preoperatively planning for
an OL, the surgeon should be prepared to encounter
unanticipated pathology at the time of diagnostic
arthroscopy. This could entail additional anchors,
suture-passing devices, patient positioning, and so on in



Table 2. Summary of Imaging and Arthroscopic Findings at Time of Latarjet Procedure

All Patients (N ¼ 156) Primary Latarjet Procedure (n ¼ 59) Revision Latarjet Procedure (n ¼ 97)

P Value*MRI Diagnosis Arthroscopic Diagnosis MRI Diagnosis Arthroscopic Diagnosis MRI Diagnosis Arthroscopic Diagnosis

Biceps pathology 15 of 154 (9.7) 7 of 154 (4.5) 9 of 58 (15.5) 4 of 58 (6.9) 6 of 96 (6.3) 3 of 96 (3.1) .9
.15

Bankart tear 108 of 154 (70.1) 99 of 154 (64.3) 40 of 58 (69.0) 37 of 58 (63.8) 68 of 96 (70.8) 62 of 96 (64.69) .8
.8

>180� tear 6 of 154 (3.9) 5 of 154 (3.2) 3 of 58 (5.2) 3 of 58 (5.2) 3 of 96 (3.1) 2 of 96 (2.1) .6
.3

Bony Bankart lesion 34 of 154 (22.1) 15 of 154 (9.7) 24 of 58 (41.4) 10 of 58 (17.2) 10 of 96 (10.4) 5 of 96 (5.2) .001y

.02y

Hill-Sachs lesion 81 of 154 (52.6) 63 of 154 (41) 37 of 58 (63.8) 29 of 58 (50.0) 45 of 96 (46.9) 34 of 96 (35.4) .06
.06

Rotator cuff tear 11 of 154 (7.1) 4 of 154 (2.6) 9 of 58 (15.5) 2 of 58 (3.4) 2 of 96 (2.1) 2 of 96 (2.1) .003y

.6
SLAP tear 14 of 154 (9.1) 10 of 154 (6.5) 7 of 58 (12.1) 6 of 58 (10.3) 7 of 96 (7.3) 4 of 96 (4.2) .3

.2
Loose bodies 16 of 154 (10.4) 22 of 154 (14.3) 7 of 58 (12.1) 7 of 58 (12.1) 9 of 96 (9.4) 15 of 96 (15.6) .5

.6
Subscapularis tear 1 of 154 (0.7) 4 of 154 (2.6) 0 of 58 (0) 1 of 58 (1.7) 1 of 96 (1) 3 of 96 (3.1) >.999

>.999
Chondral damage 21 of 154 (13.6) 15 of 154 (9.7) 11 of 58 (19.0) 5 of 58 (8.6) 11 of 96 (11.5) 10 of 96 (10.4) .2

.7
HAGL 2 of 154 (1.3) 0 of 154 (0) 0 of 58 (0) 0 of 58 (0) 2 of 96 (2.1) 0 of 96 (0) .5

>.999

NOTE. Data are presented as number (percentage).
HAGL, humeral avulsion of glenohumeral ligament; MRI, magnetic resonance imaging.
*The upper P value compares MRI diagnoses between primary Latarjet and revision Latarjet procedures; the lower P value compares arthroscopic diagnoses between primary Latarjet and

revision Latarjet procedures.
yStatistically significant (P < .05).
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the event that an unanticipated labral tear, biceps pa-
thology, or rotator cuff injury is found.
Another key finding as it pertains to the comparison

of MRI reports and arthroscopic findings is the
discrepancy in reported bone lossdor lack thereofdin
the preoperative imaging reports. The imaging find-
ings failed to mention bone loss in 22% of all patients,
and this was more common in revision OL cases, in
which this was evident in 27.8% of patients. Although
some surgeons may rely on CT or 3-dimensional CT to
define bone loss in the setting of anterior shoulder
instability, MRI has been shown to be equally reliable
when formatted correctly, with a maximal difference of
1.3% compared with CT.17 However, if the images are
not appropriately formatted or if the reader is not spe-
cifically attempting to identify bone loss, then it could
easily be unaccounted for or under-quantified. Thus, it
is imperative for surgeons to be cognizant of the pres-
ence of bone loss and to request appropriately
formatted images or order a CT scan or 3-dimensional
CT scan as they see fit for their practice because this
could potentially lead to surgical planning implications
for the Latarjet procedure, such as classic versus
congruent-arc techniques, or even the necessity of an
allograft to plan for the appropriate amount of bony
restoration.18,19

Limitations
This study is not without limitations. First, we used

the MRR for our comparison to arthroscopic findings.
This was a standardized method that could be reliably
reproduced from each patient’s record; however, it did
not account for the surgeon’s interpretation of the
imaging, which can often differ from the radiologist
report, or the surgeon may not be routinely reading the
report.20,21 Thus, there is the possibility that the critical
differences observed, as well as the critical changes in
treatments performed, may be different depending on
surgeon interpretation and/or experience. Second, in
this patient cohort, we did not account for the number
of instability episodes as it pertains to the MRI or
arthroscopic findings. It is well known that recurrent
instability can be a risk factor for additional humeral,
glenoid, or soft-tissue injuries, and this could be an
influential factor in predicting which patients are at risk
of concomitant injuries at the time of the Latarjet
procedure.22,23 In general, however, most patients
indicated for primary Latarjet proceduresdand
certainly for revision Latarjet proceduresdpresent
with a history of recurrent instability. Additionally,
this was not the primary aim of our study; the aim was
to outline the differences between radiology and
arthroscopic findings and thus assist with surgeon
counseling and preparation. Finally, although all films
were reviewed by a musculoskeletal radiologist, mul-
tiple radiologists were involved over the study course of
more than 12 years. Although this could create some
interpretation bias in the MRR, we suggest that this is
an adequate reflection of the reporting that one may
experience in the general population because it is rare
to have a single radiologist read all films for a practice.
Thus, we believe that this had limited impact on the
conclusions we present.
Conclusions
Diagnostic imaging may not reliably correlate with

diagnostic arthroscopic findings at the time of a Latarjet
procedure from both a bony perspective and a soft-
tissue perspective. In this series, diagnostic arthros-
copy affected the surgical plan in addition to the
Latarjet procedure in 19% of cases. We recommend
performing a diagnostic arthroscopy prior to all Latarjet
procedures to identify and/or treat all associated intra-
articular shoulder pathologies.
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