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Arthroscopically-assisted Latarjet: an easy
and reproducible technique for improving
the accuracy of graft and screw placement
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Abstract
Background: The effectiveness of the Latarjet largely depends on accurate graft placement, as well as on proper

position and direction of the screws. We present our technique for an arthroscopically-assisted Latarjet comparing

radiological results with the open technique.

Methods: We retrospectively reviewed the postoperative computed tomography scans of 38 patients who underwent a

Latarjet procedure. For 16 patients, the procedure was performed with the open technique and, for 22 patients, it was

performed using an arthroscopically-assisted technique. An independent radiologist evaluated graft and hardware pos-

ition, as well as graft integration or resorption. Postoperative complications were also documented.

Results: The graft was correctly placed in only 18.8% of cases in the open group and 72.7% of cases in the arthrosco-

pically-assisted group. There were no postoperative complications in the arthroscopically-assisted group, whereas one

patient had a recurrence and two required hardware removal in the open group.

Conclusions: The Latarjet procedure is a challenging procedure for which a key point is the correct placement of the

coracoid graft onto the glenoid neck and correct position of the screws. The present study substantiates a clear benefit

for the use of a guide with an arthroscopically-assisted technique in terms of graft and hardware placement. At short-

term follow-up, there appears to be a benefit for graft integration and avoidance of resorption.
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Introduction

The Latarjet procedure is a reliable and widely accepted
technique in the treatment of antero-inferior instability
of the shoulder associated with glenoid bone loss, as well
as in patients who have a high risk of recurrence.
Recently, the Latarjet procedure has also been proposed
as a primary intervention after an initial glenohumeral
dislocation even if no glenoid bone loss is present.1

Many modifications have been proposed subsequent
to the description of the original technique and recently
the procedure has been performed both arthroscopi-
cally2,3 and with arthroscopical assistance.4

Reported results of the open Latarjet procedure are
generally good, with short- and long-term results in

terms of restored stability, patient satisfaction and
SSV superior than the standard arthroscopic Bankart
repair.1,5 According to Shah et al.,1 the rate of recurrent
glenohumeral instability after Latarjet procedure is
between 3% and 8% and most of the failures related
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to the procedure are attributed to coracoid graft
malposition.6,7 Hovelius et al.8 reported a significantly
higher incidence of redislocation in grafts that are
placed too medially relative to the glenoid articular sur-
face. Conversely, grafts placed too laterally are asso-
ciated with a higher incidence of degenerative
changes.6,8 Schmid et al.9 showed that the development
of osteoarthritis in revision Latarjet procedures was
related to malpositioning of the graft. The placement
of the screws is also critical: screws that are not directed
parallel to the articular surface run the risk of being too
prominent laterally, therefore resulting in impingement
of the screw heads against the humeral head, leading to
premature joint degeneration. Furthermore, screws that
exit near the scapular spine may also jeopardize the
suprascapular nerve.10

We consider that successful treatment clearly
depends on proper patient selection and pre-operative
evaluation, although a correct graft positioning and a
good fixation technique can avoid many failures.

The aim of the present study was to compare the
results in terms of graft and hardware position obtained
on the one hand with the conventional open technique
and, on the other, with an arthroscopically-assisted
procedure4 using a new drill guide (Figure 1) employing
a posterior approach.

Materials and methods

The Institutional Review Board waived approval
because the present study is both retrospective and
observational.

Starting in February 2011, we performed a retro-
spective study including 38 patients who had undergone
the Latarjet procedure and for whom a postoperative
computed tomography (CT) scan was available or

could be obtained. In all cases, the indication for sur-
gery was recurrent anterior glenohumeral instability,
with a glenoid bone defect higher than 15%11 or in
case of a failed soft tissue repair.

For 16 patients, the open procedure was performed
without the help of arthroscopy and, for 22 patients
operated after May 2012, the intervention was per-
formed using an arthroscopically-assisted technique4

with a new drill guide (Glenoid GuideTM; Smith and
Nephew, London, UK), developed to improve the
accuracy and reproducibility of the glenoid and corac-
oid bony tunnels. The precise drilling of the coracoid
process and the glenoid allows optimal placement of the
coracoid graft and the hardware for fixing it. There
were three (18.8%) women in the open group and
three (15.6%) in the arthroscopic-assisted group;
mean age was 27.8 years (range 18.3 years to 43.1
years) and 28.5 years (range 15.5 years to 45.2 years)
years, respectively. In the open Latarjet group, five
(31.3%) procedures were performed for a failed soft
tissue repair, whereas, in the arthroscopic group, eight
(36.4%) procedures were revisions, the mean glenoid
bone loss was 17.2% (range 15% to 27%) and 19.7
(range 15% to 29%), respectively. The average
number of dislocation was similar in the two groups
[5.7 (range 2 to 30) versus 7.2 (range 3 to 30), respect-
ively]. Mean follow-up time was 9.5 months (range 6
months to 20 months).

Arthroscopically-assisted procedure

The goal of the arthroscopic time is the introduction
and perfect placement from posterior to anterior of two
metallic sleeves into the glenoid anterior neck, 1 cm
apart, with a medial offset from the glenoid bony rim
of 5mm, therefore allowing an optimal placement of

Figure 1. (a) Glenoid GuideTM. (b) Detail.
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the screws parallel to each other and perpendicular to
the glenoid neck4 (Figure 2).

The surgery starts with arthroscopic glenohumeral
inspection aiming to evaluate humeral and glenoid
bone loss and to assess and treat concomitant articular
pathology (if present). A high posterior lateral viewing
portal is preferred for initial glenohumeral inspection
to allow a subsequent posterior vector guide and
double barrel guide sleeve to be inserted posteriorly
into the joint. Standard anterior superior and midgle-
noid portals are made by means of 5.5mm and 7.0mm
cannulas. The capsule and labrum are detached from
the glenoid neck to freshen and flatten its surface using
a motorized burr. Using the Glenoid GuideTM, two
sleeves are placed centered in the middle of the anterior
glenoid bone loss (Figure 3), if present, or between the
three and five o’clock positions if no bone loss is pre-
sent. After this step, we stop the arthroscopic time and
approach the glenohumeral joint through an open
anterior approach.

We perform the open part of the procedure as
described by Young et al.12 using a limited deltopec-
toral approach incorporating the mid-glenoid portal at
the top of the incision. After performing the coracoid
osteotomy and preparation, we perform a subscapu-
laris split to expose the glenoid.

A flexible metallic guide wire is then introduced pos-
teriorly into the sleeve and through the coracoid holes
to insert two 4.0mm partially-threaded cannulated
screws. After removing the sleeves and using the guid-
ance of the wires that are left in place, we are able to fix
the coracoid flush to the glenoid, compressed by two
screws perfectly parallel to each other and with both
perpendicular to the glenoid neck.

Open procedure

For the cases operated without the help of arthroscopy
and without the Glenoid GuideTM, we used an open
approach as described by Young et al.12 Coracoid and

Figure 3. (a) Arthroscopic view: glenoid guide positioning (HH, humeral head; GC, glenoid cartilage; GG, glenoid guide; SA, suture

anchor). (b) Arthroscopic view: sleeve insertion (GGS, glenoid guide sleeve; GBD, glenoid bone deficit; RF, radio frequency).

Figure 2. (a) Positioning of the drill guide centered on the bone defect. (b) Sleeves perpendicular to glenoid neck and parallel to each

other.
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glenoid drilling were performed free hand using only a
standard drill guide. The inferior glenoid drill hole is
performed only after placement of the superior screw
to allow minor corrections of coracoid positioning.

Radiological evaluation

An independent radiologist, who was blinded to the
type of procedure, was asked to evaluate coracoid
graft and hardware position, as well as graft integration
or resorption.

To assess the position of the graft, we applied a
method recently proposed by Kraus et al.13

Defining the glenoid height for standardized assessment. On
the ‘en face’ view of the glenoid, a line was drawn con-
necting the superior tubercle (S) and the inferior tuber-
cle (I). The distance S–I corresponds to the glenoid
height; the heights of 25% and 50% of the distance
S–I were defined and measurements were then taken
in the corresponding axial views at 25% and 50% of
the glenoid height (Figure 4).

Tangential (line) assessment: axial view. At both 25% and
50% of the glenoid height, a line was drawn alongside
the glenoid. The anterior and posterior subchondral
rims of the glenoid were used as reference points. In
relation to the line drawn between the reference
points, the graft was judged to be lateral, correct or
medial. Tolerance range <1mm (Figure 5).

Transplants were judged to be lateral if they were
lateral at either one of the glenoid height levels.

The position of the coracoid graft was also assessed
according to its height in relation to the glenoid equa-
tor: it was considered to be correct when the superior
edge of the coracoid graft was either on the same level
as, or just superior to, the glenoid equator (otherwise
classified as high) aiming to keep the inferior part of the
subscapularis below the centre of rotation during com-
bined abduction and external rotation. We consider

that a graft placed in a higher position it is not able
to restore the natural glenoid’s pear shape, and hence
could lead to recurrence of instability.

In addition, the radiologist evaluated and measured
the angle between the two screws (considered parallel
with an angle <5�) and the angle between the single
screw and the glenoid plane (considered perpendicular
with an angle <10�). The orientation of the screws in
relation to the bony glenoid was measured in the axial
plane, as previously described by Ladermann et al.14

This was performed by determining the plane of the
bony glenoid, which lies between the anterior and pos-
terior glenoid margin. The orientation of the screws
was then measured with reference to this plane and
the distance between the screw heads and the articular
surface of the graft was also determined (Figure 6).

Bony union was determined by the presence of brid-
ging bone between the graft and the scapular neck, while
the graft resorption was defined as loss of substance
(bone) leading to the reduction of the volume and size
of the original graft on CT scans. For the evaluation of
coracoid integration or resorption, cases with CT
follow-up shorter than 6 months were not considered.

Postoperative complications, redislocation or rein-
tervention were also documented.

Collected data was analyzed using SPSS, version 20
(SPSS Inc., Chicago, IL, USA).

Results

When comparing the results in terms of graft placement
for the two techniques (Table 1), graft position was
considered as good in 72.7% of the cases in the arthros-
copically-assisted technique using the drill guide and

Figure 5. Defining graft positioning on the axial view.Figure 4. Defining glenoid and graft height.

102 S Shoulder & Elbow 10(2)



only in 18.8% of cases in the freehand open group
(p¼ 0.001, Fisher’s exact test) (Figs 7 and 8).

Considering hardware positioning, the use of the
Glenoid GuideTM appeared to grant a better outcome
in relation to perpendicularity of screws to glenoid neck
(p¼ 0.000, Pearson chi-squared test) and screw head-
articular surface distance (p¼ 0.317, Pearson chi-
squared test) (Figure 9 and Table 2). Measurements
of articular step-off yielded good results in both
groups (p¼ 0.061, Pearson chi-squared test) (Table 2).
Screw parallelism was more accurate in the arthrosco-
pically-assisted group in which 95.5% (21 out of 22) of
the screws were considered parallel to each other versus
62.5% (10 out of 16) in the open group (p¼ 0.010,
Pearson chi-squared test) (Figure 10).

As to graft integration and resorption, there was evi-
dence of coracoid integration in 10 out of 16 cases
(62.5%) and of graft resorption in six out of 16 cases
(37.5%) in the open Latarjet group. In the arthrosco-
pically-assisted cases, there was evidence of coracoid

integration in 18 out of 22 cases (81.8%) and of graft
resorption in four out of 22 cases (18.2%) (p¼ 0.182,
Pearson chi-squared test) (Figure 11).

In the open group, three cases (18.8%) underwent
revision surgery (two for hardware removal and one as
a result of coracoid displacement and redislocation of
the shoulder); in the arthroscopically-assisted group, no
cases required revision surgery.

Discussion

The Latarjet procedure is a confirmed method for the
treatment of shoulder instability in the presence of bone
loss.8,9,12,15–17 It is a challenging procedure for which a
key point is the correct placement of the coracoid graft
onto the glenoid neck.18–20 As noted in several studies,
the main complications associated with the Latarjet

Figure 6. Assessment of screw perpendicularity to the glenoid

neck and the distance between the screw heads and the articular

surface.

Figure 8. Arthroscopically-assisted Latarjet: flush graft

positioning.

Figure 7. Arthroscopically-assisted Latarjet: good graft

positioning.

Table 1. Graft placement.

Graft position Open

Arthroscopically-

assisted

Good 3/17 (17.6%) 16/22 (72.7%)

Lateral 1/17 (5.9%) –

Medial 3/17 (17.6%) –

High 13/17 (76.5%) 6/22 (27.3%)
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procedure are a result of the imprecise positioning of
the coracoid graft.6,8,17 However, accurate placement of
the graft can be difficult, especially in young muscular
athletes, where the exposure can be limited. If the glen-
oid is not well visualized, the ability to place the corac-
oid flush with the glenoid face is significantly
compromised; for example, when drilling on the glen-
oid side. The benefit of the presented technique is that a
single drill guide allows accurate placement of both the
coracoid and glenoid screw holes, yielding reproducibly
accurate positioning and optimal compression of the
graft onto the glenoid neck as a result of the perfect
position of the screws: perpendicular to the graft and
the glenoid neck and parallel to each other. In addition,
the ability to drill the glenoid holes practically parallel
to the glenoid surface offers the safer positioning of the
screws in relation to the suprascapular nerve as it runs
distally through the spinoglenoid notch.

The present study substantiates a clear benefit of
using the Glenoid GuideTM with an arthroscopically-

assisted technique in terms of graft placement: when
comparing postoperative CT scans, the interventions
performed using the new drill guide yield a good cor-
acoid placement in 72.7% of cases, versus only 18.8%
of good positioning with the open procedure. The most
common positioning mistake with the open procedure
was a high placement of the graft (81.3%), which was
reduced to 27.3% with the use of the drill guide. In one
of the open procedure cases, the graft was too lateral,
requiring revision surgery. There were no cases in the
arthroscopic-assisted group with a laterally positioned
graft.

In a recent anatomic study, Ladermann et al.14

demonstrated that the safe zone for placement of
screws to avoid iatrogenic injury was within 10� relative
to the face of the glenoid. In the present study, with the
use of the drill guide, the mean angle of the screws in
the axial plane was 3.1� (range 2� to 12�) and 77.3%
were within the range 0� to 10�. We did not find any
major difference in the two groups in terms of screw
head–articular surface distance. Mean articular step-off
and screw head-articular surface distances results were
acceptable in both groups. Interestingly, quite a wide
range of values for articular step-off and screw head
articular distance was found even in the arthroscopi-
cally-assisted group (Table 2); this could be explained
by the fact that we are missing a specific coracoid prep-
aration tool and are therefore imprecise when drilling
holes in the coracoid. We consider that a coracoid prep-
aration tool could be useful for lowering this variability
and we are currently developing one.

At the Nice Shoulder Course 2016, Neyton et al.21

presented the results of a study comparing 208 Latarjet
procedures performed using three different techniques
(open, arthroscopic with screw fixation and arthro-
scopic with Endobutton fixation positioned with an
arthroscopic glenoid guide). They reported excellent
radiological results with all the techniques, although
the arthro-screw group was less reproducible on graft
positioning on the axial plane compared to the open
group and the arthro-buttons group. Both arthroscopic
techniques were less reproducible than the open

Table 2. Hardware placement.

Hardware position Open Arthroscopically-assisted

Mean screw-glenoid angle 20.4� (range 6� to 45�)

8.3%< 10o
2.5� (range 2� to 12�)

75.9%< 10�

Average articular step-off 1.6 mm (range 0 mm to 8 mm)

50%< 1 mm

1.6 mm (range 0 mm to 7 mm)

64.7%< 1 mm

Mean screw head-articular

surface distance

2.3 mm (range 1.6 mm to 3.5 mm) 2.5 mm (range 0 mm to 5 mm)

Figure 9. Arthroscopically-assisted Latarjet: screw perpen-

dicular to glenoid neck.
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technique with respect to sagittal plane graft position-
ing. A positive effect of using a glenoid guide on cor-
acoid positioning has also been reported by Klatte
et al.22 in a cadaveric study.

With the arthroscopically-assisted procedure, we
also had an improved outcome regarding coracoid inte-
gration (81.8% versus 62.5%) and less graft resorption
(18.2% versus 37.5%). Better coracoid integration
results could be related to a more favourable screw
positioning, leading to an improved graft-glenoid com-
pression and reduced mechanical stress on the screws
and the graft. However, a longer follow-up is necessary
to confirm these results.

No complications or reintervention were docu-
mented in the arthroscopically-assisted group, whereas,
in the open group, 18.8% (three cases) required reinter-
vention (arthroscopy and/or hardware removal).

It was beyond the aim of the present study to draw a
correlation between the radiological and clinical out-
comes, although we are continously collecting our
data to investigate this.

There are of course some limitations to the present
study; first of all, there is the short follow-up time,
especially in the arthroscopically-assisted group (aver-
age of 12 months, range 9 months to 24 months). A
longer follow-up is necessary to confirm these results. A
small sample size is a further important limiting factor
and we are continuing to collect our cases aiming to
corroborate our findings.

Conclusions

The use the Glenoid GuideTM for an arthroscopically-
assisted Latarjet procedure permits an accurate and
reproducible positioning of the coracoid graft and
reduces complications associated with hardware
malpositioning.
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Figure 11. Arthroscopically-assisted Latarjet: graft integration

without resorption.

Figure 10. (a) Open Latarjet: screws not parallel to each other. (b) Arthroscopically-assisted Latarjet: screws parallel to each other.
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