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Comparison of Coracoid Graft Position
and Fixation in the Open Versus
Arthroscopic Latarjet Techniques

A Cadaveric Study

Alvaro Minuesa-Asensio,* MD, PhD, Francisco Garcı́a-Esteo,yz MD, PhD,
José Ramón Mérida-Velasco,§ MD, PhD, Carmen Barrio-Asensio,§ PhD,
Pedro López-Fernández,||{ MD, PhD, Mikel Aramberri-Gutiérrez,§# MD, PhD,
and Jorge Murillo-González,§** MD, PhD
Investigation performed at Department of Anatomy and Embryology, Faculty of Medicine,
Complutense University of Madrid, Madrid, Spain

Background: Since the description of the arthroscopic Latarjet technique, discussion about the superiority of the open or arthro-
scopic procedure has arisen. The appropriate placement of the coracoid graft (CG) on the anterior glenoid neck was reported to
be the most important step of the Latarjet procedure.

Purpose: To verify if there are differences in the parameters that may affect the final position and fixation of CG obtained from the
open and arthroscopic Latarjet techniques.

Study Design: Controlled laboratory study.

Methods: Twenty fresh-frozen human paired cadaveric shoulder specimens were randomly distributed in 2 surgery groups (open
group [OG] and arthroscopic group [AG]) with 10 specimens in each. Two surgeons, each with experience performing open and
arthroscopic Latarjet techniques, executed these procedures in each of the respective groups[AQ: 2]. After surgery, a computer-
ized tomography scan was performed. The surgical time, the position of each CG, a series of variables that might affect the CG
fixation, and the level of the subscapularis split were evaluated.

Results: The mean surgical time was significantly higher in the AG (mean, 26 minutes for OG and 57 minutes for AG). Three intra-
operative complications (30%) were identified in the AG, consisting of graft fractures. The CG was determined to be in an optimal
cranial-caudal position in 90% of specimens of the OG and 44% of the AG [AQ: 3](Fisher, P = .057). In both groups, the CG was
placed in an optimal medial-lateral position in all specimens. In the OG, the degree of parallelism between the major axes of the
glenoid surface and CG was significantly greater than in the AG (mean, 3.88 for OG and 15.18 for AG). No significant differences
were observed in superior and inferior screw orientation between the groups. In the longitudinal and transversal directions, sig-
nificant differences were found in the centering of the superior screw, being closer to the ideal point in the OG than in the AG[AQ:
4]. The location where the longitudinal subscapularis split was performed was significantly higher in the AG.

Conclusion: The open Latarjet technique requires less surgical time; presents a lower number of intraoperative complications;
and allows more adequate placement of the CG, better centering of the screws, and a subscapularis split closer to the ideal
position.

Clinical Relevance: The reported benefits of the arthroscopic Latarjet technique seem less clear if we take into account the
added surgery time and complications.

Keywords: shoulder instability; open Latarjet technique; arthroscopic Latarjet technique; graft positioning; graft fixation; cadav-
eric study

The Latarjet coracoid bone block stabilization28 is one of
the main procedures used for the treatment of recurrent
anterior shoulder instability, particularly with significant
bone loss.38 The results of this technique are excellent,
with a low recurrence rate of instability in most series
(\5%) and with optimal functional results.4 Nevertheless,
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since the description of arthroscopic technique in 2007,5,27

the number of arthroscopic Latarjet stabilizations has been
increasing, and the discussion about superiority of one pro-
cedure over the other has arisen.

The appropriate placement of the coracoid graft (CG) on
the anterior glenoid neck was consistently reported to be
the most important step of the Latarjet procedure to
achieve glenohumeral stability and to avoid any short- or
long-term complications.4,33 However, the effectiveness of
the Latarjet technique does not depend only on the position
of the CG. Screw placement is also believed to be critical
and could influence the outcome.37 Proper CG fixation is
necessary to accommodate the axial and shear forces pres-
ent in the glenohumeral joint and avoid fixation failure,
which can lead to graft nonunion, migration, or recurrent
instability.9 However, no clear information exists about
the efficacy of open and arthroscopic Latarjet procedures
in terms of correct CG placement. To our knowledge, no
reports have been published that relate the position of
screws in the longitudinal and transverse axes of the CG
with incidence of complications.

The goal of this study is to establish if there are differ-
ences in the parameters that may affect the position and
fixation of the CG. We hypothesize that the open Latarjet
technique, as compared with the arthroscopic Latarjet
technique, allows a more adequate placement of the CG
in relation to the glenoid cavity and a tendon tenorrhaphy
of the subscapularis muscle closest to the ideal position.
We also hypothesize that there are no significant differen-
ces between the techniques in terms of the orientation and
centering of the screws.

METHODS

The study was performed in accordance with the Declara-
tion of Helsinki. Twenty fresh-frozen human paired cadav-
eric shoulder specimens were used for this study (4 male
and 6 female; aged between 69 and 85 years). The speci-
mens belonged to the Department of Anatomy and Embry-
ology of our institution and were obtained following the
legal procedures governing the donation of bodies. None
of the donors had a clinical history of medical or surgical
pathology of the shoulder joint. The 20 shoulders were ran-
domly divided into 2 surgical groups: (1) the open group
(OG), labeled 1 to 10 (4 female and 6 male), underwent

the open surgical technique; (2) the arthroscopic group
(AG), labeled 11 to 20 (4 female and 6 male), underwent
arthroscopic surgical technique (Table 1). All shoulders
were placed in the simulated beach-chair position. To guar-
antee that the open and arthroscopic procedures were car-
ried out in accordance with the standard technique, 1
surgeon (surgeon 1) performed all open procedures, and
a different surgeon (surgeon 2)[AQ: 5] performed all
arthroscopic procedures, each with proven experience in
the technique performed. Surgeon 1, with 25 years of prac-
tical experience as an orthopaedic surgeon and with .250
open Latarjet procedures done before the study, performs
.75 shoulder stabilizations per year and 25 to 30 open
Latarjet procedures per year. Surgeon 2, with 17 years of
practical experience as an orthopaedic surgeon and with
.60 arthroscopic Latarjet procedures done before the
study, performs .50 shoulder stabilizations per year and
15 to 20 arthroscopic Latarjet procedures per year. In
both groups, two 3.75-mm fully threaded titanium cannu-
lated screws[AQ: 6] were used.

Open Latarjet Technique

The open Latarjet technique was performed on the OG by
the same surgeon, [AQ: 7]with modifications to the classi-
cal technique described by Patte et al.34 We used the basic
surgical instruments in addition to specific ones designed
by Dr Stephen Burkhart and distributed by Arthrex.

**Address correspondence to Jorge Murillo-González, MD, PhD, Department of Anatomy and Embryology, Faculty of Medicine, Complutense University
of Madrid, 28040 Madrid, Spain[AQ: 1] (email: jmurillo@ucm.es).
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TABLE 1
Epidemiology of the Specimens
and Their Group Distribution

Open Latarjet Arthroscopic Latarjet

Specimen Sex Side Specimen Sex Side

1 Female Right 11 Male Right
2 Female Left 12 Female Right
3 Female Right 13 Male Right
4 Male Left 14 Male Right
5 Male Left 15 Male Right
6 Female Left 16 Female Right
7 Male Left 17 Male Left
8 Male Right 18 Female Left
9 Male Left 19 Male Left
10 Male Right 20 Female Left
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Arthroscopic Latarjet Technique

The arthroscopic Latarjet technique was performed on the
AG by the same surgeon,[AQ: 8] with modifications to the
classical technique described by Lafosse and Boyle.25 In
addition to the equipment that was necessary to perform
the arthroscopic approach, specific instruments designed
by Dr Laurent Lafosse [AQ: 9]and distributed by DePuy
Mitek were used for the arthroscopic Latarjet.

Surgical Time

The surgical time used to complete the procedure was mea-
sured from the first incision until the procedure was com-
pleted just before closing.

Radiological Analysis

During the first 24 hours after the intervention, a scan was
performed with computed tomography (CT) with 64 detec-
tors (TSX-101A; Toshiba Aquilion). A volumetric configu-
ration was made in the axial plane with the bone and
soft tissue reconstructions at a thickness of 0.5 mm (stan-
dardized diagnostic for this equipment). Subsequently, in
postprocessing steps, orthogonal reconstructions were
made in the coronal and sagittal planes, in addition to
3-dimensional reconstructions with a volume-rendering
technique. Vitrea (v 4.1.14.0; Toshiba), Advantage Win-
dows (v AW 4.3_05; General Electric Healthcare), and
OsiriXTM (32-bit, v 7.0; OsiriX) were used to analyze the
images.

The metric analysis of the radiological parameters was
carried out by a radiologist outside the study, who did
not know the type of technique applied to each specimen.

Position Measurements

Cranial-Caudal Position of the CG. This position was
evaluated in a sagittal CT view of the glenoid (en face
view) that was obtained coinciding with the greater length
of the CG. The clock position system was used according to
the technique described by Kraus et al21 (Figure 1). The
CG height position was determined to be optimal between
2 and 5 o’clock, with a right shoulder assumed. When the
CG’s upper end is above the 2-o’clock point, it is considered
to be a superior position. Conversely, it is considered an
inferior position when the lower end of the CG is below
the 5-o’clock point.

Medial-Lateral Position of the CG. This position was
evaluated according to the technique described by Kraus
et al.20 Initially, a sagittal CT view of the glenoid was
obtained. Kraus et al defined the glenoid heights of 25%,
50%, and 75% starting from the most superior aspect of
the glenoid. In our case, to be more precise, we divided
the glenoid height into 10 equal parts. Measurements
were then taken in the corresponding axial CT view. The
most prominent point was used as the reference for the
measurement. 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, flush, or medial (Figure 2). The value, in milli-
meters, was negative if the CG was medialized with
respect to the glenoid and positive if lateralized. We consid-
ered that accurate positioning of the bone block was
reached when values of medialization and lateralization
were within –5 mm and 1 3 mm, respectively, as previ-
ously determined[AQ: 10] and discussed later.

Angle Between the Major Axes of the Glenoid and CG.
This measurement indicates the degree of parallelism
between the CG and the glenoid surface. In the sagittal
plane, 2 images were superimposed: one taken at the level
of the major axis of the glenoid and another taken at the
level of the major axis of the CG. The superposition of these
2 images allowed us to measure this angle (Figure 3).

Fixation Measurements

All measurements of parameters that might affect the CG
fixation were performed in a sagittal CT view, except the
angle measurement of the superior and inferior screws
with respect to the glenoid surface obtained in the axial
view.

� Measurement of the angles of the superior (a1) and infe-
rior (a2) screws with respect to the glenoid surface. The
surface of the glenoid subchondral bone was taken as ref-
erence by drawing a line tangent to this surface that
passed through the anterior and posterior rims of the gle-
noid. The angle of the superior and inferior screws was
determined as the angle between the anterior line and
the screw axis (Figure 4).

Figure 1. Measurement of the cranial-caudal position of the
coracoid graft (CG). The CG presents a satisfactory height
position between the 10- and 7-o’clock position on a left
shoulder. The circle is around the glenoid. A, upper end of
the CG; B, lower end of the CG; C, center; I, infraglenoid
tubercle; S, supraglenoid tubercle.
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� Distances from the superior screw to the lateral and
medial borders of the CG (Figure 5, A1 and A2)

� Width of the CG at the level of the superior screw (Fig-
ure 5, A)

� Distance from the inferior screw to the lateral and
medial borders of the CG (Figure 5, B1 and B2)

� Width of the CG at the level of the inferior screw (Figure
5, B)

� Distance from the superior screw to the osteotomy line
(Figure 5, L1)

� Distance from the inferior screw to the CG tip (Figure 5,
L2)

Level of the Subscapularis Split

The level of the subscapularis split was calculated by divid-
ing the distance between the upper border of the subscapu-
laris and the opening point by the total width of the
tendon. This location, defined as optimal, corresponded to
the junction of the middle and inferior thirds (60%).39

Statistical Analysis

The normality of the qualitative data distribution was
studied with the Fisher exact test. The normality of the
quantitative data distribution and the homogeneity of var-
iances were studied first with the Shapiro-Wilk and Lev-
ene tests, respectively. After confirmation that both
conditions were met, the comparison of means was statisti-
cally analyzed with the Student t test. For the statistical
analysis of the data, SPSS Statistics Base (v 25.0; IBM)
was used with statistical significance set at 95% (P � .05).

RESULTS

In the OG, 10 specimens were used, while in the AG, only
9. One of the AG specimens had a longitudinal fracture in
the coracoid process when the osteotomy was performed,
rendering it unusable for grafting (Figure 6A).

Surgical Time

The surgical time used to complete the procedure in the
OG (mean, 26 minutes; range, 29-34.3) was significantly

Figure 2. Measurement of the medial-lateral position of the
coracoid graft.

Figure 3. Superimposition of 2 sagittal computed tomogra-
phy images to measure the angle between the major axes
of the glenoid and the coracoid graft.

Figure 4. Measurement of the angle of the superior screw
with respect to the surface of the glenoid subchondral bone.
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lower (P = .001) than in the AG (mean, 57 minutes; range,
56-69).

Complications

There were no significant differences in the intraoperative
complications (P = .211), which was 0 for the OG and 3 for
the AG. The 3 intraoperative complications (30%) identi-
fied in the AG consisted of graft fractures.

Specimen 13: At the time of the coracoid osteotomy, a longi-
tudinal fracture passed through the screws and reached
the apex of the same. The procedure could not be completed
(Figure 6A).
Specimen 18: A displaced fracture affecting the upper
edge of the glenoid was seen in the CT scan and extended
distally to the upper edge of the anchor area of the CG
(Figure 6B).
Specimen 19: A longitudinal fracture was identified
between the graft fixation screws (Figure 6C).

Fractures of specimens 18 and 19 were not identified dur-
ing the arthroscopic procedure and were visualized during
radiological analysis.

Cranial-Caudal Position of the CG

We observed differences between the groups that did not
reach statistical significance (Fisher, P = .057). In the
OG, 9 were in the optimal position and 1 was placed infe-
riorly. In the AG, 4 were optimal, 1 was superior, and 4
were inferior.

Medial-Lateral Position of the CG

In the medial-lateral position of the CG, no significant dif-
ferences were found between the groups (P = .243). The CG
was placed in a position flush with the glenoid rim in all
operated specimens. However, there was a tendency to
place the CG slightly lateral in the OG (mean, 1.1 mm;
range, –0.07 to 1.6) versus the AG, in which it was placed
discretely medial (mean, –1.67 mm; range, –2.8 to 2.24).

Angle Between the Major Axes
of the Glenoid and the CG

There were significant differences between the groups (P =
.001). The CGs placed in the AG presented a significantly
greater degree of inclination with respect to the surface
of the glenoid than those placed in the OG. In the OG it
was 3.88 on average (range, 1-8), whereas in the AG it
was 15.18 on average (range, 9.58-21.58).

Measurement of the Orientation and Distances
of the Screws to the Limits of the CG

No significant difference was found in superior (P = .466)
and inferior (P = .156) screw orientation between groups
(Table 2). The mean angle of inclination of the superior
screw in relation to the glenoid was 6.3� for the OG (range,
3.0�-11.3�) and 6.7� for the AG (range, 4.9�-14.3�). In the
case of the inferior screw, the mean angle of inclination
was 5.8� for the OG (range, 3.3�-9.9�) and 10� for the AG
(range, 6.1�-16.4�).

Figure 5. Measurement of the distances of the screws to the limits of the coracoid graft (CG). Width of the CG at the level of the
superior (A) and inferior screws (B). Distances from the proximal screw to the lateral (A1) and medial (A2) borders of the CG. Dis-
tances from the distal screw to the lateral (B1) and medial (B2) borders of the CG. Distance from the proximal screw to the osteot-
omy line (L1). Distance from the distal screw to the vertex of the CG (L2).
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In the transverse direction, significant differences were
found in the centering of the superior screw; in the AG,
a significant tendency was observed to place the superior
screw closer to the medial border of the CG (P = .022).
No significant differences were found in the centering of
the inferior screw with respect to the medial (P = .156)
and lateral (P = .156) borders of the CG.

In the longitudinal direction, significant differences were
found in the centering of the superior screw (P = .003), being
closer to the ideal point in the OG than in the AG[AQ: 13].
In the AG, a significant tendency was observed to place the
superior screw farther from the osteotomy line. No signifi-
cant differences were found in the centering of the inferior
screw, being closer to the ideal point.

Level of the Subscapularis Split

There were significant differences in the location where
the longitudinal subscapularis split was performed (P =

.001). In the OG, the subscapularis split was located in
the optimal position in all specimens, with 60% being the
average (range, 60%-66%). In the case of the AG, it was
close to the midpoint of the tendon, with 53% being the
average (range, 50%-55%).

DISCUSSION

Our results confirm our hypothesis that the open Latarjet
technique allows a more adequate placement of the CG and
a tendon tenorrhaphy of the subscapularis muscle closest
to the ideal position. They also confirm that there are no
significant differences between techniques in terms of the
orientation of the screws. However, the open Latarjet tech-
nique allows a better centering of the screws with respect
to the longitudinal and transverse directions.

Our results show that the mean surgical time used to
complete the procedure in the OG (26 minutes) was

Figure 6. (A) Fracture of the coracoid process at the time of the osteotomy. (B) Fracture of the upper edge of the glenoid. (C)
Longitudinal fracture of the coracoid graft between the fixation screws.[AQ: 11]

TABLE 2
Results of the Statistical Analysis of Quantitative Fixation Data Studieda

Median (Interquartile Range)

Open Surgery Arthroscopic Surgery P Value

Angle of screw with respect to glenoid surface
a1: superior screw 6.3 (3-11.3) 6.7 (4.9-14.3) .466
a2: inferior screw 5.8 (3.3-9.9) 10 (6.1-16.4) .156

Distance from superior screw to border of CG, mm
A1: lateral border 0.5 (0.44-0.52) 0.58 (0.56-0.63) .002
A2: medial border 0.5 (0.49-0.57) 0.42 (0.4-0.51) .022

Distance from inferior screw to border of CG, mm
B1: lateral border 0.5 (0.49-0.52) 0.53 (0.47-0.59) .156
B2 : medial border 0.5 (0.48-0.51) 0.47 (0.41-0.53) .156

Distance, mm
L1: superior screw to osteotomy line 5.9 (4.63-6.5) 8.4 (7.15-11.8) .003
L2: inferior screw to vertex of the CG 6 (5.8-7) 6 (4-9) .672

aCG, coracoid graft. Bold indicates P � .05.[AQ: 12]

6 Minuesa-Asensio et al The American Journal of Sports Medicine



significantly lower than in the AG (57 minutes). Gracitelli
et al,14 in a cadaveric study on the arthroscopic Latarjet
technique, reported a mean surgical time of 137 minutes,
more than twice the time used in our study. This difference
may be partly due to the fact that 4 orthopaedic shoulder
surgeons carried out the procedures, with experience in
performing arthroscopies and in the open Latarjet surgery
but without experience with the performance of the arthro-
scopic Latarjet procedure. In our study, surgeon 2, with
proven experience in the arthroscopic Latarjet technique,
performed all arthroscopic procedures.

In recent comparative studies between open and arthro-
scopic Latarjet techniques performed in patients,13,40 the
surgical time used in both procedures is greater than in
our study in cadavers, although the time applied in the
open Latarjet technique is still significantly lower. This
greater surgical time used may be explained by the fact
that there are fewer technical difficulties in using cadav-
ers, such as bleeding or medical concerns owing to the
spread of extravasated fluid to the neck and the
hemithorax.

According to a systematic review of the literature,29 sev-
eral authors stressed that the long-term clinical and radio-
logic outcome of the Latarjet procedure largely depends on
the accurate positioning of the CG in relation to the glenoid
margin in the axial and sagittal planes.4 Precise CG place-
ment remains a challenging task.

In general, it is believed that in the sagittal plane, the
optimal cranial-caudal position of the CG should be
between 2 and 5 o’clock.18,19,27 Too high or too low a CG
positioning may lead to relapse, as dislocation may occur
below or above the CG.2

With respect to the cranial-caudal position, of the 10
specimens from the OG in our study, the CG was consid-
ered misplaced in only 1, inferiorly (10%). This incidence
corresponds to that of other published series in which
a CT scan has been used to evaluate the position of the
CG.7,12 However, of the 9 specimens from the AG, 5 were
considered misplaced in the cranial-caudal direction
(55.6%), 4 inferiorly and 1 superiorly. This percentage is
very high when compared with the 8.2% to 20% obtained
in other series.18,27,33,35,40 These discrepancies could be
explained by several factors, such as sample size, protocol
used for CT scan analysis, or difference in execution of sur-
gical technique. Our results corroborate the fact that the
cranial-caudal positioning of the CG with respect to the
glenoid is more difficult by arthroscopic surgery.

The greatest difficulty in arthroscopic surgery is condi-
tioned by the level of the subscapularis split and by the use
of an anterior and medial portal vision. With an open
approach, direct visualization of the subscapularis muscle
fibers allows a precise horizontal split, typically performed
at the inferior third of the muscle.39 However, with an arthro-
scopic approach, visualization of the entire subscapularis is
more challenging because of the arm position, the inability
to see the subscapularis muscle belly intra-articularly, and
the fact that the side view obtained with the 308 or 708 arthro-
scope may lead to distortion.22

In our study, there were significant differences in the
location where the longitudinal subscapularis split was

performed. In the OG, the subscapularis split was located
in the optimal position in all operated specimens, 60% on
average, whereas in the case of the AG, it was close to
the midpoint of the tendon, 53% on average. A high split
location makes the procedure more difficult.1,15 Therefore,
the level at which the subscapularis split is performed can
condition the proper placement of the CG, justifying the
differences found by us between the OG and AG.

In the axial plane, it is believed that the accurate
medial-lateral position of the CG should be within –4 or
–5 mm medially and 1 2 or 1 3 mm laterally.7,10,13,29,32,40

Placing the CG too medially could result in an increased
rate of recurrence.17,30 Conversely, too lateral CG place-
ment is considered to be associated with a higher incidence
of degenerative changes.16,17,24

The results found in the literature about the medial-
lateral position of the CG as evaluated by CT scan are
diverse.11,18,19,31,32,40 In our study, the lateral-medial posi-
tion of the CG in all specimens was within the margins
considered acceptable by most authors. No significant dif-
ferences were found between the OG and AG. However,
there was a tendency to place the CG slightly lateral in
the OG (mean, 1.1 mm) as compared with the AG, in which
it was placed discretely medial (mean, –1.67 mm).

A parameter that has not been taken into account in
published works thus far is the degree of parallelism of
the CG with respect to the surface of the glenoid (Figure
7). We have not found any reference in the literature on
how to measure this parameter. In our study, we verified
that the degree of parallelism of the CG with respect to
the glenoid is significantly greater in the OG (P \ .001
[AQ: 15]). Given that the optimum degree of parallelism
is 08, in the OG it was 3.88 on average, whereas in the
AG it averaged 15.18. The greater angulation of the distal

Figure 7. Specimen of the arthroscopy surgery group in
which the coracoid graft presents an inclination of 138 with
respect to the surface of the glenoid.[AQ: 14]
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end of the CG in the AG may be due to the higher position
and smaller amplitude of the subscapularis split, to which
the retropulsion of the scapula is added. The medialized
position of the distal end of the CG could decrease the
dynamic reinforcement of the conjoined tendon of the ante-
roinferior part of the capsule (musculotendinous block),
since the conjoined tendon would also see its position
medialized with respect to the apex of the CG. In addition,
the lack of flush at the anteroinferior level would decrease
the effective surface area of the glenoid (bone block).

The effectiveness of the Latarjet technique does not
depend only on the position of the CG. Screw placement
is also believed to be critical and could influence the out-
come.37 The goal is to place the screws parallel to the gle-
noid articular surface to obtain the best compression and
stability. Excessive screw obliquity may cause impinge-
ment with the humeral head, leading to rapid onset of oste-
oarthritis of the glenohumeral joint.8 In an anatomic
study, Lädermann et al23 demonstrated that a safe zone
for placement of screws to avoid iatrogenic injury was
within 108 relative to the face of the glenoid. More recently,
the position of the screw was defined as overangulated
when the a angle was .25�.6,11

Here we show that there is no significant difference in
superior and inferior screw orientation between the
groups. The mean angle of the superior screw in relation
to the glenoid was 6.3� for the OG and 6.7� for the AG.
In the case of the inferior screw, the mean angle was 5.8�
for the OG and 10� for the AG. These results are within
the recommendation of Lädermann et al23 of a \108 angle.

The angles that we obtained in this work were slightly
more parallel than the angles reported in recent studies on
the open technique, arthroscopic technique, and comparative
studies.yy All these results remained within the recommen-
dations of Lädermann et al23 (108) and Boileau et al6 (258).

To our knowledge, no reports have been published that
relate the position of screws in the longitudinal and trans-
verse axes of the CG with incidence of complications. In our
results, the open Latarjet technique allowed for a better
centering of the screws with respect to the longitudinal
and transverse directions. In the OG, the centering was
closer to the ideal point than in the AG[AQ: 16].

In the longitudinal direction, a significant tendency to
place the superior screw farther from the osteotomy line
was observed in the AG. This placement could be justified
since the holes in the AG were made when the coracoid was
still attached to the rest of the scapula. This increase of dis-
tance was to avoid[AQ: 17] the risk of fracture-releasing
stress between the osteotomy and the proximal screw.
When there is a fixed distance between screws, trying to
move the superior screw away from the osteotomy line
causes a more distal position of the inferior screw. This
position can influence the fixation of the CG. If the inferior
screw is located too close to the vertex of the coracoid, it
may not make enough compression, or in extreme cases,
it may not obtain adequate fixation at the lower segment
of the glenoid (Figure 8).

In the transverse plane, a significant tendency to place the
superior screw closer to the medial border of the CG was
observed in the AG. It seems that the tendency for medial
placement of the screws, in our case the proximal screw,
was a deliberate act on the part of the surgeon. Lafosse
et al27 recommend placing the guide discretely medial to
avoid (1) protrusion of the head of the screw in its final place-
ment in the neck of the scapula and (2) problems in mobility
and rotation of the humeral head. This medial position of the
screws increases the risk of a fracture when using a narrower
band of the CG and transferring a rotating movement to the
CG as the screws are tightened. In fact, Lafosse et al [AQ:
19]recommend not being very energetic when tightening
the screws, because of the risk of fracture. In young patients
with a wider coracoid process, a reasonable variation of posi-
tion in the longitudinal and/or transversal axis does not
likely suppose too many complications. However, there are
objective data indicating that bone mineral density of the cor-
acoid decreases with age.3 In these cases, the correct center-
ing of the screws seems much more important to avoid the
possibility of fracturing CG or the absence of consolidation,
as the screws cannot be tightened enough owing to the risk
of fracture. In our study, the significant tendency to place
the superior screw more medial, in addition to the age of
the specimens used, may be related to the appearance of frac-
tures in the AG (30%).

The main limitation of the present study, as it usually
happens in anatomic studies on cadavers, lies in the small
number of specimens used. In addition, each operation
was performed by a different surgeon. This may have
introduced performance bias. Finally, generalizability is

Figure 8. Three-dimensional reconstruction of the lower
position of the coracoid graft in the specimen 17. Note that
the inferior screw is barely fixed in the lower segment of
the glenoid.[AQ: 18]

yyReferences 11, 13, 18, 19, 26, 32, 35, 36, 40.
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uncertain, as the findings may be specific for the 2 sur-
geons performing the study.

In conclusion, the open Latarjet technique requires less
surgical time; presents a lower number of intraoperative
complications; and allows more adequate placement of the
CG, better centering of the screws, and a subscapularis split
closer to the ideal position. The reported benefits of the
arthroscopic Latarjet technique seem less clear if we take
into account the added surgery time and complications.

ACKNOWLEDGMENT

The authors thank all the people who have anonymously,
altruistically, and in solidarity donated their bodies to sci-
ence. Without this valuable gesture, it would not have been
possible to carry out this work. We also thank the Elsevier
Language Editing Services for the English editing of this
manuscript.

REFERENCES

1. Barth J, Boileau P, Brzoska R, et al. Latarjet Procedure: Arthroscopy

Versus Open. Congrès Annuel de la Société Francophone d’Arthro-
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