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Can a Drill Guide Improve the Coracoid Graft
Placement During the Latarjet Procedure?
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With the Freehand Technique
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Background: One of the factors that can affect the success of the Latarjet procedure is accurate coracoid graft (CG) placement.

Hypothesis: The use of a guide can improve placement of the CG and screw positioning in the sagittal and axial planes as
compared with the classic open (“freehand”) technique.

Study Design: Cohort study; Level of evidence, 2.

Methods: A total of 49 patients who underwent a Latarjet procedure for the treatment of recurrent anterior shoulder instability were
prospectively included; the procedure was performed with the freehand technique in 22 patients (group 1) and with use of a parallel
drill guide during screw placement in 27 patients (group 2). All patients underwent a postoperative computed tomography scan
with the same established protocol. The scans were used to evaluate and compare the position of the CG in the sagittal and axial
planes, the direction of the screws (a angle), and overall contact of the graft with the anterior surface of the glenoid after the 2
surgical techniques.

Results: The CG was placed >60% below the native glenoid equator in 23 patients (85.2%) in group 2, compared with 14
patients (63.6%) in group 1 (P ¼ .004). In the axial plane, the position of the CG in group 2 patients was more accurate (85.2%
and 88.9% flush) at the inferior and middle quartiles of the glenoid surface (P ¼ .012 and .009), respectively. Moreover, with the
freehand technique (group 1), the graft was in a more lateral position in the inferior and middle quartiles (P ¼ .012 and .009,
respectively). No differences were found between groups 1 and 2 regarding the mean a angle of the superior (9� ± 4.14� vs 11� ±
6.3�, P ¼ .232) and inferior (9.5� ± 6� vs 10� ± 7.5�, P ¼ .629) screws. However, the mean contact angle (angle between the
posterior coracoid and the anterior glenoid surface) with the freehand technique (3.8� ± 6.8�) was better than that of the guide
(8.55� ± 8�) (P ¼ .05).

Conclusion: Compared with the classic freehand operative technique, the parallel drill guide can ensure more accurate placement
of the CG in the axial and sagittal planes, although with inferior bone contact.
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In 1954,Latarjet21 proposed thecoracoidprocess transfer and
its fixation to the anteroinferior portion of the glenoid rim in
cases of recurrent anterior shoulder instability. Evaluating
the classic open (“freehand”) technique with the subscap-
ularis muscle split, Patte and Debeyre25 initially supported
its triple-blocking stabilizing mechanism. Newer studies
focused mainly on the importance of the dynamic interaction
between the conjoined tendon and the inferior part of the
capsule and the subscapularis muscle, producing an efficient
sling effect at the mid- and end range of shoulder motion.30

However, one of the important factors that can also
affect the success of this procedure is accurate coracoid
bone block placement.24 The initially described 1% recur-
rence rate29 could be increased up to 83% if the coracoid
is positioned >10 mm medially to the glenoid rim,15 while
its lateral placement predisposes patients to the develop-
ment of postoperative osteoarthritis.27 Furthermore, the
direction and position of the screws anteriorly can lead
to impingement and gradual wear of the humeral head
while damaging the suprascapular nerve posteriorly.20,22

With older studies and newer publications showing good
mid- and long-term clinical outcomes of the Latarjet proce-
dure,3,4,6,10 the overall interest in establishing its indica-
tions and developing the originally described technique
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has subsequently increased. However, in contrast with the
French paradox where 72% of the surgeons prefer the
Latarjet procedure as the first treatment option, the inter-
national tendency toward arthroscopic Bankart repair
remains high (90% of cases).28 This statement could be
explained by the necessity of accuracy and the technical
difficulties of the initially proposed freehand technique.26

Therefore, guide-assisted operations simplifying the surgi-
cal steps have been proposed.17,22

Given the importance of the appropriate coracoid posi-
tion, the purpose of this prospective study was to assess
graft placement after the Latarjet procedure, comparing
the classic freehand technique with the guide-assisted
method. The hypothesis was that the guide application
allows for more accurate graft placement and better contact
with the anterior glenoid surface, providing improved
reproducibility of the technique.

METHODS

Between March 2013 and April 2014, patients who were
scheduled to undergo a Latarjet procedure for the treat-
ment of recurrent anterior shoulder instability were
informed for the purpose and the method of our study. Two
trained surgeons (G.W., J.B.) from 2 orthopaedic centers
performed the operations. One surgeon used only the clas-
sic freehand operative technique (group 1), while the sec-
ond used a cannulated parallel drill guide for graft and
screw placement (group 2). From the original 79 patients
who underwent the procedure, 49 (22 freehand open and 27
guide assisted) gave their consent to undergo a postopera-
tive computed tomography (CT) scan to evaluate the posi-
tion of the transferred coracoid graft (CG) and screws. This
study was approved by an institutional review board
(CERC-VS-2016-02-1).

Operative Techniques

Freehand Technique. The surgical steps of the classic
open (freehand) technique have already been extensively
described.13,26 However, it is important to highlight some
steps that differ between the compared techniques.
Through a limited deltopectoral approach and after preser-
vation of 1.5 cm of the coracoacromial ligament, the osteot-
omy of the coracoid was performed, aiming to harvest a
graft of 2.5 to 3 cm in length. The soft tissue from the cor-
acoid undersurface was carefully removed and then de-
corticated with a straight saw, providing a broad, flat
cancellous bed. Without any guide assistance, two 3.2-mm
approximately centered drill holes were made.

The subscapularis muscle’s split was made at the junc-
tion of the superior two-thirds and the inferior one-third.
After meticulous exposure, the capsule was identified and
incised vertically at the level of the joint line. The labral-
periosteal flap (Bankart lesion) was elevated and the ante-
rior glenoid surface also decorticated, creating a bleeding
flat surface to facilitate coracoid placement.

With a 3.2-mm drill bit placed approximately 7 mm
medial to the glenoid surface (depending on the coracoid
size), the first glenoid hole was created at the level of 5 o’clock
(right shoulder) and directed parallel to the joint line.

The coracoid was then placed at the anterior glenoid
margin and fixed with a 4.5-mm partially threaded malleo-
lar screw passed through the inferior drill hole into the
glenoid hole. A 35-mm-long screw was used unless the
patient was very small (30 mm) or large (40 mm). Ensuring
the “flush” position of the graft, the second glenoid drill was
created through the superior coracoid hole with, again, a
3.2-mm drill bit. With a depth gauge, the appropriate
length of the second malleolar screw was determined. In
cases with >5-mm difference between the 2 screws, the
inferior one was replaced; however, in our study popula-
tion, no change was made. A “2-finger” technique was used
to tighten both screws, and the final position of the coracoid
was checked. During every step of the coracoid fixation, its
position or rotation could be confirmed and changed by
removing 1 screw, loosening the other, or drilling in a slight
different direction. Finally, the capsule was sutured to the
coracoacromial ligament stump with an absorbable suture,
with the arm in full adduction and external rotation.

Mini-Open Guide-Assisted Technique. The guide-
assisted technique was performed with a Latarjet guide
system (Arthrex Inc). The surgical exposure was exactly
the same. The coracoid preparation was performed with a
special grasper-coracoid drill guide, which allows the sur-
geon to drill 2 parallel 4-mm holes through the graft. Care
was taken to ensure that, before drilling, the guide was
positioned perpendicular and at the center of the prepared
coracoid surface.

Additionally, during the final placement and fixation of
the CG, a parallel drill guide (Arthrex Inc) was used with-
out the locating offset finger (Figure 1A). The pegs of this
guide fit to the predrilled holes on the CG, allowing easy
control of the coracoid–conjoint tendon complex. The CG
was guided under direct visual control and placed on the
anterior glenoid surface to obtain a flush position. There-
after, two 1.6-mm nonthreaded guide wires were used to
provisionally stabilize the graft (Figure 1B). By using a
2.75-mm cannulated drill through the already placed wires,
the glenoid was drilled (beginning with the inferior hole),
and two 4-mm titanium low-profile partially threaded
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screws of appropriate length were inserted to secure the
coracoid. During drilling, screw placement, and final screw
tightening, it is very important to firmly hold the coracoid,
with a small periosteal elevator, against the glenoid to
obtain direct compression of the CG during screw place-
ment and to avoid graft breakage. The screw length was
determined in the same way as in the freehand technique,
and the final capsular reconstruction was performed in the
same manner as the freehand technique.

CT Scan Evaluation

All the patients who consented to participate in the study
underwent a CT scan 1 to 6 weeks postoperatively, based on
the same protocol (64-slice CT scanner, slice thickness set
at 0.5 mm, bone filter; Toshiba).

All the acquired DICOM format images were exported
and further processed with the Macintosh-based Osirix
software (Pixmeo). The image analysis protocol used was
developed during a multicenter study regarding the posi-
tion of the CG after the Latarjet procedure2 and was
established according to previously published studies.18,19

All measurements were made by 2 highly experienced
orthopaedic surgeons (J.B., L.N.) who had participated in
the development of the imaging-processing protocol.

Images in all 3 planes (coronal, sagittal, axial) were simul-
taneously displayed in the same screen window. The follow-
ing 4 measurements were then made for each patient: (1) the
position of the CG in the sagittal plane, (2) the position of the
CG in the axial plane, (3) the direction of the screws used (a
angle), and (4) the contact angle2 (Figures 2 and 3).

The position of the CG in the sagittal plane was defined as
the percentage of the CG sitting below the equator of the
glenoid. We divided the results into 4 groups: A (80%-100%
below the equator), B (60%-79%), C (40%-59%), and D
(<40%). In the axial plane, the CG was considered flush
when the lateral edge of the graft was �1 mm lateral to
�4 mm medial to the joint line; “medially placed” when it
was >4 mm medial to the joint line; and “prominent” when it

was >1 mm lateral to the joint line. The a angle was defined
as the angle between the shaft of the screw and the glenoid
subchondral bone. Finally, the contact angle was the angle
between the posterior surface of the CG (measured between
the 2 screws) and the anterior neck of the glenoid. Contact
was considered complete if the angle was �4� and incom-
plete when >4�. If the space between the CG and the glenoid
was >1 mm, we assumed that no contact existed.2

Statistical Analysis

The sample size of the study was calculated as follows with
the GPower software (v 3.1; Heinrich-Heine-Universität).
According to previous radiologic studies, after several
methods of the Latarjet procedure, the angle of the screws

Figure 1. (A) Coracoid graft placement with the parallel drill guide (Arthrex Inc). (B) Provisional stabilization of the graft with two
1.6-mm guide wires.

Figure 2. Evaluation of the coracoid graft in (A) the sagittal
plane in relation to the equator of the native glenoid and (B)
the axial plane (mediolateral position). In (A), the black arrow
indicates the whole length of the coracoid graft (CG) while the
red arrow shows the part of the graft sitting below the glenoid
equator. In (B), the black line is tangent to the subchondral
bone of the glenoid while the red line indicates the distance
between the black line and the most lateral aspect of the CG.
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can vary from 21� to 6� and the mediolateral position of the
CG from –8 to 10 mm.7,11,16 To find the differences between
the 2 independent groups (freehand vs guide-assisted tech-
nique) and obtain a power of 0.95 and an alpha value of
0.05, a minimum of 26 patients (13 patients in each group)
was necessary.

Based on the most reliable Shapiro-Wilk test, major
deviations from normality were revealed. Thereafter, con-
tinuous variables were compared with the nonparametric
Spearman correlation or the Mann-Whitney U test, and
categorical variables were compared with the chi-square
test. Finally, despite the limit of 49 patients, a binary mul-
tivariate analysis was performed to find possible predispos-
ing factors leading to better graft contact. Statistical
significance was set at P < .05, and the analysis was per-
formed with SPSS (v 22.0; IBM Corp).

RESULTS

Regarding the position of the CG in the sagittal plane, the
CT scan analysis revealed that use of the parallel drill
guide resulted in better and more reproducible placement
of the graft below the native equator (Figure 4). In 23 cases
(85.2%) operated with the guide-assisted technique, >60%
of the CG was placed below the equator, while only 14
grafts (63.6%) were similarly fixed in the sagittal plane by
the freehand technique (P ¼ .004).

In the axial plane, the use of the parallel drill guide
ensured a more accurate CG position in relation to the
glenoid articular surface. Specifically, at the inferior quar-
tile of the glenoid, the CGs were positioned flush in 85.2%
(23 cases) in group 2, compared with 72.7% (16 cases) in
group 1 (P ¼ .012). Similarly, at the middle of the glenoid,
88.9% (24 cases) were ideally positioned in group 2 versus
68.2% (15 cases) in group 1 (P ¼ .009). Moreover, the free-
hand technique (group 1) predisposed to a lateralized

position of the graft at the inferior quartile of the glenoid
in 27.3% (6 patients) versus 3.7% (1 patient) in group 2 (P¼
.012) and at the middle quartile of the glenoid in 31.8% (7
patients) versus 3.7% (1 patient) (P ¼ .009).

No statistical differences were found between groups 1
and 2 regarding the mean a angle for the superior (9� ±
4.14� vs 11� ± 6.3�, P ¼ .232) and inferior (9.5� ± 6� vs 10�

± 7.5�, P ¼ .629) screws (Figure 5). Additionally, overangu-
lated (a angle >25�) screws occurred in only 2 cases (n ¼ 1
for each technique).5 However, further statistical analysis

Figure 3. (A) Calculation of screw direction (a angle). The red dot indicates the a angle formed from the shaft of the screw and the
glenoid subchondral bone (green lines). (B) Evaluation of the coracoid graft contact with the anterior glenoid surface. The contact
angle is defined from the posterior surface of the coracoid graft (green line between the red and blue dots) and the anterior neck of
the glenoid (green line between the 2 blue dots).

Figure 4. The parallel drill guide resulted in better and more
reproducible placement of the graft below the native equator.
A¼ 100%-80% below the equator, B¼ 79%-60%, C¼ 59%-
40%, D <40%.
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revealed a very strong positive correlation in the a angle
between inferior and superior screws when a guide was
used (rs ¼ 0.936, P < .001). The same was not found in the
freehand approach (rs ¼ 0.532, P ¼ .01).

Finally, despite the higher and more lateral position of
the CG in the sagittal and axial planes, respectively, the
contact with the freehand technique was better. With the
freehand technique, the mean contact angle was 3.8� ± 6.8�,
compared with the 8.55� ± 8� with the guide (P ¼ .05). In 15
cases of group 1 (68.2%), the contact was perfect (<4�) and
in 7 cases (31.8%) it was partial (>4�). In 11 cases (40.7%) of
group 2, the contact was characterized perfect and it was
partial in the rest (n ¼ 16, 59.3%). The differences were
statistically significant (P ¼ .05). Further binary multivar-
iate analysis showed that apart from the surgical tech-
nique, no other factor (position of the CG in the sagittal
or axial plane, direction of the screws) predisposed to a
better or worse contact of the graft (P ¼ .9). Finally, there
were no cases of noncontact between the CG and the glen-
oid in either group (Figure 6).

DISCUSSION

One main finding of our study was that the use of the par-
allel drill guide during the Latarjet procedure ensured a
statistically significant better CG placement in the sagittal
and axial planes compared with the freehand technique.
The guide with its pegs fits into the predrilled holes of the
coracoid and allows better control of the coracoid–conjoint
tendon complex during its final placement. Regardless of
the length, width, and shape of the coracoid, the surgeon
can always verify and modify the superoinferior and med-
iolateral positions of the CG before any pin placement,
ensuring an ideal position. No such modifications can be
easily made with the freehand technique, where the correct
placement of the first inferior drill hole on the anterior

surface of the glenoid is more demanding and depends
mainly on the surgeon’s experience. Therefore, in approxi-
mately 85% of the study patients who underwent the guide-
assisted procedure, >60% of the CG was placed below the
native equator of the glenoid, and a flush position was
achieved in 85% to 89% of cases, minimizing the risk of a
prominent osseous graft. However, an important finding
was that the use of the guide did not result in better contact
angle values when compared with the freehand technique
(8.55� ± 8� vs 3.8� ± 6.8�, P¼ .05). The contact was perfect in
68.2% of the cases operated without any guide and in 40.7%
with the aid of it (P ¼ .05)

Figure 5. No statistical differences were found regarding the mean a angle in the (A) superior or (B) inferior screws. The box
indicates the interquartile range; the error bars indicate the 95% CI; and the circle indicates an outlier.

Figure 6. The freehand technique resulted in statistically sig-
nificantly better contact of the coracoid graft with the glenoid
(P ¼ .05).
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The importance of our findings has been well understood
since the early 1980s, when Hovelius et al14 reported
approximately 63% malpositioned CGs in a series of 111
patients and Allain et al1 later confirmed a similar percent-
age of 53% associated with high rates (60%) of central gle-
nohumeral arthritis with the freehand procedure. In
accordance with our results regarding the freehand tech-
nique, Mizuno et al23 also recently observed inaccurate
graft position in 20.6% of the cases (13.2% lateralized and
7.5% medially placed).

Despite the clinical importance of these results, the find-
ings of the aforementioned studies were based on plain
radiographs, which, according to more recent studies, can-
not provide an accurate analysis of the CG position or the
bone-to-bone contact.9 In the effort to accurately evaluate
the position of the transferred coracoid and the direction of
the hardware used, Doursounian et al12 showed the supe-
riority and accuracy of postoperative CT scans compared
with plain radiographs. Therefore, several CT scan–based
clinical or cadaveric studies attempted to evaluate CG posi-
tion after Latarjet procedure.7,8,17-19,22 The use of a parallel
drill guide (customized or not) has been shown to provide
good graft placement in the axial and sagittal planes of the
glenoid.7,18,19 However, no clear comparison with the clas-
sic open technique had ever been performed.

Furthermore, despite the diversity of the CT imaging-
processing protocols used, careful interpretation of the
already published data shows that a guide can probably
lead to higher values of the a angle and, possibly, to worse
contact of the bone block.7,18,19 Also in our study, even with
the guide, the radiologic results were not always excellent.
It is obvious that whether an ancillary drill guide is used or
not, the direct visual control of the glenoid surface and the
particular exposure of the area remain the most difficult
and important surgical steps. Furthermore, according to
our results, it is important to notice that with a drill guide,
both screws of the CGs always had the same “good or bad”
direction, with their a angles showing a strong positive cor-
relation (rs¼ 0.936, P < .001). This finding can be explained
by the fact that with the guide, the surgeon is always
obliged to follow the direction of the first screw. This
enhances the importance of the appropriate first pin-
screw placement to avoid complications, such as suprascap-
ular nerve damage or impingement with the humeral

head.20,22 The same does not happen with the freehand
technique, where the surgeon can change the angle direc-
tion of each screw (especially the second), possibly resulting
in better compression and contact of the graft with the
anterior glenoid surface (Figure 7). Theoretically, another
factor that can affect the final pin-screw direction and, con-
sequently, the contact of the CG is the direction of the ini-
tial 4- or 3.2-mm holes made to the graft with the aid of the
grasper guide or by the freehand technique, respectively.
With both methods, the surgeon should attempt to create
these pilot holes perpendicularly to the bone.

The parallel drill guide used in our study is available
with an additional locating offset finger of 6 or 8 mm. The-
oretically, this could ensure a flush position of the CG in
relation to the glenoid articular surface. However, we did
not use this offset because it was designed for the modified
Latarjet procedure, where the CG is rotated 90� and its
inferior surface lines up with the glenoid surface.6 With the
coracoid rotated in this “sitting” position, its mediolateral
width is smaller, and the locating offset of 6 or 8 mm could
be more easily adapted. The same does not happen when
the graft is fixed in the “lying” position, as described in the
original Latarjet technique that we used.21,26 Therefore,
the locating finger cannot always fit to the shape and width
of the coracoid. Furthermore, because of its relative bulky
size, we found it difficult to obtain direct visualization of the
glenoid surface through the already limited exposure.

Our study is the first prospective comparison between
the classic open and guide-assisted techniques with a
detailed imaging-processing protocol. Its main strengths
are the prospective design, the number of participating
patients (power of the study), the comparison of the techni-
ques between 2 centers, each dedicated to a single method,
and the evaluation of the CG’s position in the axial and
sagittal planes. We also attempted to measure the a angle
of the screws placed and, sequentially, the contact of the
coracoid with the anterior glenoid. However, we should
mention that we performed only immediate postoperative
CT evaluation; as such, we cannot comment on whether
there are differences in rates of bony union, graft osteolysis,
recurrent instability, or development of arthritis between
the techniques. Another limitation of our study was that,
although it was based on 2 surgeons, each technique was
performed exclusively by 1 surgeon. Therefore, the

Figure 7. (A-C) With the drill guide, the applied pins and, consequently, the screws are always parallel, following the same “bad or
good” direction. (D) The same does not happen with the freehand technique, where the surgeon can always change the direction,
and the screws could be divergent.
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difference that we saw may be a result of differences
between the surgeons and not the technique, despite both
surgeons being highly experienced with shoulder surgery.
Also, the interpretation of the CT images was not blinded to
the technique, owing to the different types of screws used.
Finally, no comparison was made with the newer tech-
niques that utilize suture buttons for graft fixation.

CONCLUSION

The use of a parallel drill guide during the Latarjet proce-
dure can lead to more accurate placement of the CG in the
axial and sagittal planes as compared with the freehand
technique. However, the guide technique had a negative
effect on the CG-to-glenoid contact. This can be explained
by the fact that the surgeon is unable to change the angle
direction of the screws (especially the second), thus enhanc-
ing the importance of good surgical exposure and appropri-
ate first pin-screw placement.
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