
Our reference: OTSR 1699 P-authorquery-v13

AUTHOR QUERY FORM

Journal: OTSR Please e-mail your responses and any corrections to:

Article Number: 1699 E-mail: corrections.esme@elsevier.thomsondigital.com

Dear Author,

Please check your proof carefully and mark all corrections at the appropriate place in the proof (e.g., by using on-screen
annotation in the PDF file) or compile them in a separate list. Note: if you opt to annotate the file with software other than
Adobe Reader then please also highlight the appropriate place in the PDF file. To ensure fast publication of your paper please
return your corrections within 48 hours.

For correction or revision of any artwork, please consult http://www.elsevier.com/artworkinstructions.

Any queries or remarks that have arisen during the processing of your manuscript are listed below and highlighted by flags in
the proof. Click on the ‘Q’ link to go to the location in the proof.

Location in Query / Remark: click on the Q link to go
article Please insert your reply or correction at the corresponding line in the proof

Q1 The author names have been tagged as given names and surnames (surnames are highlighted in teal
color). Please confirm if they have been identified correctly.

Q2 Please provide a conflict of interest statement. If there is no conflict of interest, please state that.

Please check this box or indicate your approval if
you have no corrections to make to the PDF file

Thank you for your assistance.

mailto:corrections.esme@elsevier.thomsondigital.com
http://www.elsevier.com/artworkinstructions


Please cite this article in press as: Kany J, et al. Arthroscopic congruent-arc shoulder bone-block for severe glenoid bone defect:
Preliminary report. Orthop Traumatol Surg Res (2017), http://dx.doi.org/10.1016/j.otsr.2016.11.023

ARTICLE IN PRESSG Model
OTSR 1699 1–6

Orthopaedics & Traumatology: Surgery & Research xxx (2017) xxx–xxx

Available online at

ScienceDirect
www.sciencedirect.com

Original article

Arthroscopic congruent-arc shoulder bone-block for severe glenoid
bone defect: Preliminary report

J. Kanya,∗, B. Codandab, P. Croutzeta, R. GuinandaQ1

a Clinique de l’Union, Shoulder, Boulevard de Ratalens, 31240 Saint-Jean, France
b Sakra World Hospital, Bangalore, India

a r t i c l e i n f o

Article history:
Received 30 April 2016
Accepted 8 November 2016

Keywords:
Latarjet
Arthroscopy
Congruent-arc
Inverted-pear glenoid
Shoulder instability

a b s t r a c t

Introduction: Glenoid bone defect remains a surgical challenge in managing anterior shoulder instability.
The technique first described by Latarjet has become the gold standard, but may fail to restore fully
normal anatomy in case of severe “inverted-pear” glenoid bone defect. Likewise, the naturally “banana-
shaped” coracoid process fails to match this flat shoulder. The congruent-arc modified Latarjet technique,
which consists in pivoting the coracoid process through 90◦, optimizes the contact surface, adapting to
the glenoid curvature radius and increasing the articular surface of the graft.
Hypothesis: The present study hypothesis was that the congruent-arc bone-block technique could be
performed entirely under arthroscopy. The main study objective was to assess the postoperative increase
in glenoid surface area. The secondary objective was to assess whether the technique provided anatomic
glenoid reconstruction.
Materials and methods: Five patients with inverted-pear glenoid were recruited in a preliminary prospec-
tive study. Immediate postoperative coracoid process length, width and thickness were measured on 2D
CT scan and bone-block flushness was assessed using a straight-line and a circle. Glenoid surface area
and coracoid graft area were also measured.
Results: Mean coracoid process length was 2.62 cm (range, 2.17–3.05 cm), width 1.52 cm (range,
1.28–1.75 cm) and thickness 1.16 cm (range, 0.9–1.3 cm). Mean preoperative glenoid area was 5.62 cm2

(range, 4.76–6.31 cm2) and the articular area of the coracoid process was 2.78 cm2 (range, 2.43–3.27 cm2).
The coracoid graft thus increased glenoid area by a mean 49.2% (range, 41–53%). Axial CT slices system-
atically showed good bone-block positioning.
Discussion and conclusion: The congruent-arc technique can be performed entirely under arthroscopy,
and provides anatomic glenoid reconstruction. It offers an option in case of severe inverted-pear glenoid
bone defect.
Type of study: Prospective.
Level of evidence: III, case-control.

© 2017 Elsevier Masson SAS. All rights reserved.

1. Introduction

Antero-inferior glenoid bone defect is frequently associated
with recurrent anterior shoulder joint instability and is one of
the main causes of failure of reconstruction surgery and capsule-
ligament retensioning [1,2]. It is therefore essential for it to be
diagnosed and treated by an appropriate bone reconstruction tech-
nique.

Among the various bone-block techniques published [3–7], the
Latarjet technique [5] has become the gold-standard treatment for

∗ Corresponding author.
E-mail address: jean.kany@clinique-union.fr (J. Kany).

anterior shoulder instability associated with bone defect or HAGL
lesion (Humeral Avulsion of the Gleno-humeral Ligament), or when
the Bankart procedure fails. Its efficacy lies in a triple blocking effect
[8]:

• coracoid transfer, increasing articular arc and thus preventing
Hill-Sachs posterior humeral lesion;

• lowered inferior third of the subscapularis crossed by the conjoint
tendon, creating a hammock effect, especially in external rotation
in abduction (ER2);

• reattachment of the capsule to the coracoacromial ligament.

Lafosse showed the Latarjet procedure to be feasible under
arthroscopy [9,10], without reinserting the coracoacromial
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ligament onto the capsule, thereby modifying the “triple locking”
described by Patte [8].

In the classic Latarjet procedure, the inferior surface of the cora-
coid process is decorticated [5,6]. In case of massive glenoid bone
defect, a large amount of bone has to be removed from the naturally
banana-shaped coracoid process for it to match the flat anterior
glenoid surface. This reduces coracoid size and may leave a graft
that is insufficient to fill the glenoid defect.

Certain modifications have been described, and notably
Burkhart’s “congruent-arc” technique [11]. The inferior surface of
the coracoid process adapts particularly well to the radius of the
glenoid curvature. CT analysis showed that the radius of curvature
of the inferior surface of the coracoid process matches the radius
of curvature of the intact anterior glenoid joint edge [12,13]. Open
congruent-arc procedures have shown reproducibly good results
[14].

The present study hypothesis was that the congruent-arc bone-
block technique is feasible entirely under arthroscopy. The main
objective was to assess the postoperative increase in glenoid area,
and the secondary objective was to assess whether the technique
provided anatomic glenoid reconstruction, especially in case of
severe glenoid defect, where the classic Latarjet procedure meets
its limits.

2. Materials and methods

The inclusion criterion consisted in traumatic anterior shoulder
instability with “inverted-pear” glenoid. Bone defect was assessed
on preoperative multiplanar 2D CT shoulder reconstruction and
Gerber index. The sole exclusion criterion was non-traumatic insta-
bility.

Patients were selected over a 2-month period from January to
February 2016. Eighteen patients were recruited: 5 operated on by
the arthroscopic congruent-arc technique in a prospective study
performed by a single shoulder surgeon (J.K.), and 13 with Gerber
index < 80% receiving a classic arthroscopic Latarjet procedure. For
4 patients, this was their first surgery; the 5th had undergone failed
bipolar locking for recurrent instability [15]. Mean ISIS score was 8
(SD, 1.22; range, 7–10).

The steps of this all-arthroscopic procedure were initially tried
out on cadaver parts to assess the feasibility of the technique and
instrumentation (DePuy Mitek, Raynham, MA, USA). After signing
their informed consent, the patients were scheduled for surgery.

3. Surgical technique

The patient was placed in the beach-chair position, with shoul-
der and arm draped free. Surgery was performed under general
anesthesia and interscalene block, with systolic blood pressure kept
to a maximum 100 mmHg. A modified Lafosse technique [9,10] was
used, comprising 3 steps.

3.1. Step 1: coracoid exposure and subscapularis split

Standard soft-point posterior and anterolateral portals were
used to confirm glenoid bone loss and screen for other lesions
such as HAGL, Hill-Sachs, SLAP or rotator-cuff tear. A shaver (DePuy
Mitek, Raynham, MA, USA) was introduced in the anterolateral por-
tal to open and debride the rotator interval down to the inferior
surface of the coracoid, conjoint tendon and coracoacromial liga-
ment. The coracoacromial ligament was released from the lateral
aspect of the coracoid. The conjoint tendon was spared. The sub-
scapularis joint surface capsule was also gently debrided, to prevent
soft-tissue interposition during coracoid transfer, which could lead
to non-union of the bone-block.

The flat antero-inferior glenoid aspect was freshened, using a
long shaver burr (4.5 mm, Smith & Nephew Inc., Memphis, TN, USA),
to achieve a perfectly flat surface. Any “bony-Bankart” lesion was
excised. A horizontal split was made in the subscapularis next to
the bone lesion, 1 cm below the superior edge of the subscapularis
tendon. A new outside-in anterior portal was then performed under
arthroscopic control, lateral to the conjoint tendon.

The arthroscope was then withdrawn via the posterior portal,
and introduced in the anterolateral portal. A long blunt trocar was
introduced via the posterior portal through the subscapularis split,
parallel to the glenoid surface.

3.2. Step 2: coracoid osteotomy and instrumentation

The anterolateral portal was then used as viewing portal and the
antero-inferior portal as working portal. The fatty landmark was
identified, to distinguish the conjoint tendon from the pectoralis
minor, which was released from the medial aspect of the coracoid
process.

A complementary superior portal was created halfway between
the coracoid tip and knee, plus a medial “east” portal [16]. Coracoid
debridement was completed using the superior portal. Circumfer-
ential decortication was performed at the coracoid knee, using a
4.5 mm burr (Smith & Nephew Inc., Memphis, TN, USA), to prepare
the osteotomy. The coracoid drill guide (DePuy Mitek, Raynham,
MA, USA) was passed through the anterolateral portal to the lat-
eral surface of the coracoid process. Two K-wires were passed
outside-in through the guide (Fig. 1a). A 3.2 mm bit was used to
drill 2 holes above the 2 guide-wires, at an interval of 8 mm. The
brachial plexus was protected throughout this step by a smooth
interposition device passed through the east portal (Fig. 1b).
“Top Hat” washers (DePuy Mitek, Raynham, MA, USA) were
not used.

Coracoid osteotomy was then performed at the junction
between the horizontal and vertical limbs of the coracoid, using
a curved osteotome.

3.3. Step 3: graft positioning and stabilization

A dedicated “Arthro-Latarjet” cannulated guide (DePuy Mitek,
Raynham, MA, USA) was passed through the east portal and locked
into the tunnels, enabling the coracoid process to be moved with
precision. The coracoid graft was rotated through 90◦ to bring
the medial surface, which was carefully decorticated, facing the
glenoid. The trocar which had been passed through the sub-
scapularis split was used to retract the inferior part downward,
and a second trocar, brought forward through the antero-inferior
portal was used to raise the superior fibers, thereby creating
enough space for the coracoid graft to be introduced via the
subscapularis split. At this point in the procedure, it was essen-
tial to locate the axillary nerve, to avoid any impingement or
lesion.

The bone graft was then positioned on the anterior aspect of the
glenoid in such a way that the guide-wire and posterior trocar were
parallel. The medial surface of the graft was thus facing the anterior
surface of the glenoid. Precise visual control was needed to ensure
that graft positioning was neither too medial nor too lateral. Two
guide-wires were then introduced through the cannulated guide, to
cross the posterior aspect of the glenoid and the skin. After drilling
with a cannulated 3.2 mm bit, two 3.5 mm cannulated screws sta-
bilized the coracoid graft on the glenoid by compression. Graft
positioning was checked via the posterior viewing portal (Fig. 1c).
Shoulder stability in passive external rotation (ER1 and ER2) was
checked intraoperatively.
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Fig. 1. Arthroscopic view: a: lateral view of coracoid process with k-wires penetrating the lateral aspect; b: medial coracoid aspect. Device protecting brachial plexus (right,
behind tool) from K-wire tips; c: congruent-arc bone-block in position.

4. Postoperative rehabilitation

Patients wore a sling-and-swathe immobilizer for 4 weeks, and
were encouraged to begin active and passive mobilization. Return
to non-manual work was allowed on resolution of pain. Non-
traumatic sports could be resumed after 3 months and contact or
overhead sports after 6 months.

5. Postoperative X-ray and CT

Immediate postoperative plain AP X-ray and CT scan with mul-
tiplanar 2D reconstruction were taken. Osirix software (Pixmeo,
Geneva, Switzerland) was used for measurement of coracoid
length, width and thickness (Fig. 2a and b). Glenoid bone defect was
assessed on Gerber index [17] (Fig. 2b). Bone-block position was
checked by straight-line and circle assessment on oblique axial and
sagittal slices [18] (Fig. 2c). The angle between a line through the
anterior and posterior edges of the glenoid and the axis of the supe-
rior screw was measured. Area 1 was measured as native glenoid
area (without bone defect) and area 2 as defect area; and area 3
(real glenoid area with defect) was calculated as A3 = A1 – A2. Cora-
coid graft area was also measured (A4) (Fig. 2d and e) and the A4:A3
ratio, representing the percentage increase in glenoid area by the
congruent-arc graft, and A3:A1 ratio, representing the percentage
preoperative loss of substance, were calculated and compared, to
determine whether the congruent-arc bone-block adequately filled
the initial defect.

CT images were also used to screen for intra-articular screw
penetration or extra-osseous protrusion.

6. Statistics

Means, ranges and standard deviations were calculated. Statis
5.6.5 software was used to determine standard deviations. For this
preliminary study of 5 patients, no correlations were analyzed.

7. Results

Results are shown in Table 1.

7.1. CT results

Mean Gerber index was 83.2% (SD, 2.59; range, 80–87%) and
mean bone defect 26.8% (SD, 1.3; range, 25–28%), confirming
the inverse-pear glenoid shape. On axial slices, the mean angle
between the superior screw and glenoid surface was 4.6◦ (SD, 7.06◦;
range, 0–16◦). Mean coracoid length was 2.62 cm (SD, 0.37; range,
2.17–3.05 cm); width, 1.52 cm (SD, 0.19; range, 1.28–1.75 cm); and
thickness 1.16 cm (SD, 0.16; range, 0.9–1.3 cm). A1 (native glenoid
area) was 7.68 cm2 (SD, 0.8; range, 6.66-8.66 cm2); A2 (glenoid

bone defect), 2.06 cm2 (SD, 0.24; range, 1.76–2.35 cm2); A3 (real
glenoid area with defect), 5.62 cm2 (SD, 0.59; range, 4.76–6.31);
and A4 (congruent-arc coracoid graft area), 2.78 cm2 (SD, 0.38;
range, 2.43–3.27 cm2). The congruent-arc coracoid graft increased
glenoid area by a mean 49.2% (SD, 4.97; range, 41–53%). Axial
slices showed bone-block protrusion of 0.16 cm (SD, 0.1; range,
0–0,24 cm) on straight-line assessment and 0.07 cm (SD, 0.11;
range 0–0.25 cm) on circle assessment: i.e., all bone-blocks were
flush. Finally, oblique sagittal slices showed correct bone-block
positioning at the glenoid defect in all cases.

7.2. Immediate complications

There were no vascular lesions or neurologic complications.
There were no coracoid fractures and no cross-overs to open
surgery. There were no cases of intra-articular screw penetration
or posterior protrusion exceeding 5 mm.

8. Discussion

“Inverted-pear” glenoid, in which superior diameter is greater
than inferior diameter, results from a bone defect exceeding 25% of
joint surface area [19,20].

We considered the possibility that the bone graft, as described
by Latarjet [5], might sometimes be too small to restore natu-
ral glenoid anatomy when the bone defect is very large. There is
indeed a considerable morphological difference in curvature radius
between the inferior aspect of the coracoid process and the anterior
edge of the pathological glenoid. This is why the inferior surface of
the coracoid needs not only to be decorticated but also adapted
and remodeled, using a long bur, to ensure congruency with the
anterior aspect of the glenoid, enabling bone fusion [5,6,14,21].
In such cases, a large amount of substance has to be removed
from the coracoid, which is naturally banana-shaped, to fit the
flat anterior glenoid. Coracoid bone stock is consequently dimin-
ished, which may leave a graft too small to repair the actual glenoid
defect. Moreover, with this smaller and therefore more fragile
graft, the risk of fracture and/or proximal osteolysis is increased.
In the congruent-arc technique, it is not necessary to resect a large
amount of coracoid bone, as the graft naturally adapts to the flat
“inverted-pear” glenoid. Only the anatomically flat medial sur-
face of the coracoid process is decorticated to ensure fusion. The
technique thus conserves graft bone stock, and this is one of its
main advantages. Ghodadra [22] reported better restoration of the
glenoid defect with the coracoid process oriented according to the
congruent-arc concept, in which width is greater than thickness;
the congruent-arc modification also improved head/glenoid con-
tact pressure. Rajan showed that coracoid width was significantly
greater (mean, 13.77 mm; range, 9.60–18.04 mm) than thickness
(7.83 mm; range, 5.61–10.79 mm) [23], in agreement with the

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

dx.doi.org/10.1016/j.otsr.2016.11.023


Please cite this article in press as: Kany J, et al. Arthroscopic congruent-arc shoulder bone-block for severe glenoid bone defect:
Preliminary report. Orthop Traumatol Surg Res (2017), http://dx.doi.org/10.1016/j.otsr.2016.11.023

ARTICLE IN PRESSG Model
OTSR 1699 1–6

4 J. Kany et al. / Orthopaedics & Traumatology: Surgery & Research xxx (2017) xxx–xxx

Fig. 2. CT assessment: a: graft thickness and width; b: Gerber index (W/X) and graft length; c: line and circle assessment of graft positioning on glenoid; d: glenoid area 1
(without defect), and area 4 (graft area); e: area 1 and defect area (area 2); area 3: glenoid area before graft: A3 = A1 – A2.

Table 1
Data.

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Average

ISIS score 7 8 10 7 8 8
W (cm) 1.65 2.20 2.10 2.35 2.23 2.11 ± 0.27
X (cm) 2.01 2.65 2.65 2.7 2.65 2.53 ± 0.29
Gerber index W/X (%) 82 83 80 87 84% 83.2 ± 2.59
Screw length (cm) 3.2 3.6 4.0 3.8 3.8 3.68 ± 3.03
Overstuffing axial line (cm) 0.22 +0.2 +0.24 +0.15 0 0.16 ± 0.1
Overstuffing with circle line (cm) 0 –0.2 0 0 +0.1 –0.1
Screw/glenoid surface angle (◦) 0 0 0 7 16 4.6 ± 7.06
Coracoid length (cm) 2.60 2.37 2.17 3.05 2.92 2.62 ± 0.37
Coracoid breadth (cm) 1.28 1.68 1.48 1.75 1.43 1.52 ± 0.19
Coracoid thickness (cm) 0.90 1.17 1.27 1.3 1.15 1.16 ± 0.16
A1 (cm2) 6.66 8.11 7.86 8.66 7.11 7.68 ± 0.8
A2 (cm2) 1.9 2.25 2.05 2.35 1.76 2.06 ± 0.24
A3 = A1 – A2 (cm2) 4.76 5.86 5.81 6.31 5.35 5.62 ± 0.59
A4 (cm2) 2.50 2.43 3.08 3.27 2.6 2.78 ± 0.38
A4/A3 (%) 52 41 53 52 48 49.2 ± 4.97
A3/A1 (%) 72 72 74 73 75 73.2 ± 1.3
Glenoid bone loss (%) 28 28 26 27 25 26.8 ± 1.3

W: length of the glenoid defect; X: diameter of the glenoid; A1: native glenoid surface area without bony defect; A2: glenoid bone defect surface area; A3: glenoid surface
area with the bony defect; A3 = A2 – A1; A4: bone graft (congruent-arc coracoid) surface area that increases the glenoid surface A2; A4/A3 represents the glenoid surface area
augmented by the congruent-arc coracoid; A3/A1 represents the residual glenoid bone stock.

present findings. Other authors [12,22–25] reached the same con-
clusions. This particular coracoid process anatomy thus enabled the
congruent-arc graft to increase glenoid surface area by 49.2% in
the present series; the technique could thus become the option of
choice in inverted-pear glenoid.

Another advantage of the congruent-arc is that the curvature
radius of inferior surface of the coracoid process is close to that
of the anterior part of an intact glenoid [12]; this indeed was
Burkhart’s initial finding [11]. An in vitro study by Boons [13]
showed that both the classic Latarjet procedure and the congruent-
arc modification restored shoulder stability and ranges of motion,
but that the congruent-arc provided greater forward translation
of the humeral head, without greater risk of recurrent instability.
De Beer, using the congruent-arc technique, was able to optimize
contact force and graft curvature radius [14].

The present all-arthroscopic congruent-arc technique enabled
precise bone-block positioning (Fig. 3a–c) and restored an anatomic
joint surface.

It may be objected that the risk of musculocutaneous nerve
lesion is increased by rotating the coracoid process through
90◦. However, neurologic lesions (axillary, musculocutaneous and
suprascapularis nerves) were reported in 10% of open Bristow-
Latarjet procedures [26–29], which involved no coracoid rotation,
whereas the present series showed none.

A second drawback could be a risk of impingement in external
rotation between the subscapularis tendon and the bone-block, the
latter being larger than in the classical Latarjet procedure. However
no such impingement has been reported for the Bristow technique,
in which the bone-block is positioned upright for at least 1 cm
[6,16].
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Fig. 3. a–c: postoperative 3D CT reconstruction. Anatomic glenoid restored by congruent-arc bone-block, even if the block is slightly too high.

A final drawback could be the thin coracoid process, with non-
negligible risk of fracture during tunnel drilling. This, however, did
not arise in the present 5 cases: the graft was fixed with two screws
(DePuy Mitek, Raynham, MA, USA) without Top Hats which would
have required 4.2 mm tunnels, with consequently greater fracture
risk than with the present 3.2 mm tunnels [23].

Finally, Giacomo [30,31] reported greater coracoid bone-block
osteolysis in cases without glenoid bone defect. Thus the correct
indication for the congruent-arc technique would seem to be sig-
nificant glenoid bone defect with Gerber index > 80%, in cases at
low risk of subscapularis impingement and in which the classical
Latarjet procedure would fail to restore the missing glenoid area.
Conversely, as shown by Young, the classical Latarjet procedure
may be indicated in cases of less severe glenoid defect, where the
coracoid process is banana-shaped and long enough to match the
convex anterior glenoid aspect [25].

The limitations of the present study lay in the small sample
and lack of clinical follow-up. The objective was to demonstrate an
alternative to the arthroscopic Eden-Hybbinette procedure [3,4],
which allows a larger bone graft than the classical Latarjet tech-
nique in case of severe defect, but without hammock effect and
with two drawbacks:

• need for a second harvesting site;
• elevated risk of osteolysis, as the graft is non-vascularized.

The present study is a preliminary report: consolidation was
not assessed, which represents a further limitation. Although the
congruent-arc technique optimizes contact force and bone-block
curvature radius with respect to the glenoid, the contact area is still
smaller than in the classical Latarjet procedure, which may lead to
non-union.

More patients and longer follow-up will be required to assess
results on this particularly anatomic technique and to screen for
impingement between the subscapularis muscle and the screws.

9. Conclusion

Congruent-arc bone-block may be performed on an all-
arthroscopic procedure, and significantly increases glenoid area.
It constitutes an option in case of severe anterior glenoid defect,
where the classical Latarjet technique runs up against limitations.
The coracoid bone-block can be positioned with precision and sta-
bilized on the antero-inferior side of the glenoid under arthroscopic
control. Good knowledge of anatomy, adapted instrumentation and
preliminary cadaver trials are prerequisites. This is a preliminary
report, and follow-up will be needed to assess results over the long
term.

Disclosure of interest

Jean Kany is a Mitek company consultant.
Régis Guinand and Pierre Croutzet declare that they have no

competing interest.
B. Codanda has not supplied his declaration of competing inter- Q2

est.

References

[1] Burkhart SS, De Beer JF. Traumatic glenohumeral boned effects and their
relationship to failure of arthroscopic Bankart repair: significance of the
inverted pear glenoid and the humeral engaging Hill-Sachs lesion. Arthroscopy
2000;16:677–94, http://dx.doi.org/10.1053/jars.2000.17715.

[2] Boileau P, Villalba M, Henry JY, Balg F, Ahrens P, Neyton L. Risk factors for
recurrence of shoulder instability after arthroscopic Bankart repair. J Bone Joint
Surg Am 2006;88:1755–63, http://dx.doi.org/10.2106/JBJS.E.00817.

[3] Eden R. Zur operation der habituellen Schulterluxation, unter Mit-
teilungeinesneuen Verfahrensbei Abrissaminneren Phannenrande. Dtsch Z
Chir 1918;144:269–80.

[4] Hybbinette S. De la transplantation d’un fragment osseux pour remédier aux
luxations récidivantes de l’épaule : constatations et résultats opératoires. Acta
Chir Scand 1932;71:411–45.

[5] Latarjet M. A propos du traitement des luxations récidivantes de l’épaule. Lyon
Chir 1954;49:994–1003.

[6] Helfet AJ. Coracoid transplantation for recurring dislocation of the shoulder. J
Bone Joint Surg Br 1958;40:198–202.

[7] Trillat A, Dejour H, Roullet J. Luxation récidivante de l’épaule et syndrome du
bourrelet glénoïdien. Rev Chir Orthop 1965;51:525–44.

[8] Patte D, Debeyre J. Luxations récidivantes de l’épaule. In: EMC Technique
Chirurgicale. Orthopédie. Paris: Elsevier Masson SAS; 1980 [44265: 4.4–02].

[9] Lafosse L, Lejeune E, Bouchard A, Kakuda C, Gobezie R, Kocchar T. The
arthroscopic Latarjet procedure for the treatment of anterior shoulder insta-
bility. Arthroscopy 2007;23, http://dx.doi.org/10.1016/j.arthro.2007.06.008,
1242el–5.

[10] Lafosse L, Boyle S. Arthroscopic Latarjet procedure. J Shoulder Elbow Surg
2010;19:2–12, http://dx.doi.org/10.1016/j.jse.2009.12.010.

[11] Burkhart SS, De Beer JF, Johannes RH, Barth H, Criswell T, Roberts C,
et al. Results of modified Latarjet reconstruction in patients with anteroin-
ferior instability and significant bone loss. Arthroscopy 2007;23:1033–41,
http://dx.doi.org/10.1016/j.arthro.2007.08.009.

[12] Armitage MS, Elkinson I, Giles JW, Athwal GS. An anatomic computed
tomographic assessment of the coracoid process with special reference
to the congruent-arc Latarjet procedure. Arthroscopy 2011;27:1485–9,
http://dx.doi.org/10.1016/j.arthro.2011.06.020.

[13] Boons HW, Giles JW, Elkinson I, Johnson JA, Athwal GS. Classic ver-
sus congruent coracoid positioning during the Latarjet procedure:
an in vitro biomechanical comparison. Arthroscopy 2013;29:309–16,
http://dx.doi.org/10.1016/j.arthro.2012.09.007.

[14] De Beer JF, Roberts C, Burkhart SS. Open Latarjet with con-
gruent arc modification. Othop Clin North Am 2010;41:407–15,
http://dx.doi.org/10.1016/j.ocl.2010.02.008.

[15] Kany J, Pankappilly B, Guinand R, Kumar HA, Amaravati RS, Valenti P. “Bipo-
lar fixation”: a novel concept in the treatment of recurrent anterior shoulder
instability. A prospective study of 26 cases with minimum 2-year follow-up.
Tech Shoulder Elbow Surg 2013;21:1–7.

[16] Boileau P, Mercier M, Old J. Arthroscopic Bankart-Bristow-
Latarjet procedure: the development and early results of a
safe and reproducible technique. Arthroscopy 2010;26:1434–50,
http://dx.doi.org/10.1016/j.arthro.2010.07.011.

[17] Gerber C, Nyfeller NW. Classification of glenohumeral joint instability. Clin
Orthop Relat Res 2002;400:65–76.

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

dx.doi.org/10.1016/j.otsr.2016.11.023
dx.doi.org/10.1053/jars.2000.17715
dx.doi.org/10.2106/JBJS.E.00817
dx.doi.org/10.1016/j.arthro.2007.06.008
dx.doi.org/10.1016/j.jse.2009.12.010
dx.doi.org/10.1016/j.arthro.2007.08.009
dx.doi.org/10.1016/j.arthro.2011.06.020
dx.doi.org/10.1016/j.arthro.2012.09.007
dx.doi.org/10.1016/j.ocl.2010.02.008
dx.doi.org/10.1016/j.arthro.2010.07.011
jeankany
Sticky Note
B.Codanda declare that he has no competing interest.



Please cite this article in press as: Kany J, et al. Arthroscopic congruent-arc shoulder bone-block for severe glenoid bone defect:
Preliminary report. Orthop Traumatol Surg Res (2017), http://dx.doi.org/10.1016/j.otsr.2016.11.023

ARTICLE IN PRESSG Model
OTSR 1699 1–6

6 J. Kany et al. / Orthopaedics & Traumatology: Surgery & Research xxx (2017) xxx–xxx

[18] Kany J, Flamand O, Grimberg J, Guinand R, Croutzet, Amaravathi R, et al. Arthro-
scopic Latarjet procedure: is optimal positioning of the bone block and screws
possible? A prospective computed tomography scan analysis. J Shoulder Elbow
Surg 2015:1–5, http://dx.doi.org/10.1016/j.jse.2015.06.010.

[19] Bigliani LU, Newton PM, Steinmann SP, Connor PM, McIlveen SJ. Glenoid rim
lesions associated with recurrent anterior dislocation of the shoulder. Am J
Sports 1998;26:41–5.

[20] Sugaya H, Moriishi J, Dohi M, Kon Y, Tsuchiya A. Glenoid rimmorphol-
ogy in recurrent anterior glenohumeral instability. J Bone Joint Surg Am
2003;85:878–84.

[21] Mizuno N, Patrick J, Denard PJ, Raiss P, Melis B, Walch G. Long term results of
the Latarjet procedure for anterior instability of the shoulder. J Shoulder Elbow
Surg 2014;23:1691–9, http://dx.doi.org/10.1016/j.jse.2014.02.015.

[22] Ghodadra N, Gupta A, Romeo AA, et al. Normalization of the glenohumeral
articular contact pressures after Latarjet or iliac crest bone grafting. J Bone
Joint Surg Am 2010;92:1478–89, http://dx.doi.org/10.2106/JBJS.I.00220.

[23] Rajan S, Ritika S, K. JS, Kumar SR, Tripta S. Role of coracoid morphometry in
subcoracoid impingement syndrome. Internet J Orthop Surg 2014;22:1–7.

[24] Bhatia DN, De Beer JF, Du Toit DF. Coracoid process anatomy: impli-
cations in radiographic imaging and surgery. Clin Anat 2007;20:774–84,
http://dx.doi.org/10.1002/ca.20525.

[25] Young AA, Baba M, NeytonL, Godeneche A, Walch G. Coracoid graft dimen-
sions after harvesting for the open Latarjet procedure. J Shoulder Elbow Surg
2013;22:485–8, http://dx.doi.org/10.1016/j.jse.2012.05.036.

[26] Burge P, Rushworth G, Watson N. Patterns of injury to the terminal branches
of the brachial plexus. The place for early exploration. J Bone Joint Surg Br
1985;65:630–4.

[27] Ho E, Cofield RH, Balm MR, Hattrup SJ, Rowland CM. Neurologic compli-
cations of surgery for anterior shoulder instability. J Shoulder Elbow Surg
1999;8:266–70.

[28] Shah AA, Butler B, Romanowski J, Goel D, Karadagli D, Warner JP. Short-
term complications of the Latarjet procedure. J Bone Joint Surg Am
2012;94:495–501, http://dx.doi.org/10.2106/JBJS.J.01830.

[29] Butt U, Charalambous CP. Complications associated with open coracoid transfer
procedures for shoulder instability. J Shoulder Elbow Surg 2012;21:1110–9,
http://dx.doi.org/10.1016/j.jse.2012.02.008.

[30] Di Giacomo G, Costantini A, de Gasperis N, De Vita A, Lin BK, Fran-
cone M, et al. Coracoid graft osteolysis after the Latarjet procedure
for anteroinferior shoulder instability: a computed tomography scan
study of twenty-six patients. J Shoulder Elbow Surg 2011;20:989–95,
http://dx.doi.org/10.1016/j.jse.2010.11.016.

[31] Di Giacomo G, de Gasperis N, Costantini A, De Vita A, Beccaglia MA, Pouliart
N. Does the presence of glenoid bone loss influence coracoid bone graft oste-
olysis after the Latarjet procedure? A computed tomography scan study in 2
groups of patients with and without glenoid bone loss. J Shoulder Elbow Surg
2014;23(4):514–8, http://dx.doi.org/10.1016/j.jse.2013.10.005.

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

dx.doi.org/10.1016/j.otsr.2016.11.023
dx.doi.org/10.1016/j.jse.2015.06.010
dx.doi.org/10.1016/j.jse.2014.02.015
dx.doi.org/10.2106/JBJS.I.00220
dx.doi.org/10.1002/ca.20525
dx.doi.org/10.1016/j.jse.2012.05.036
dx.doi.org/10.2106/JBJS.J.01830
dx.doi.org/10.1016/j.jse.2012.02.008
dx.doi.org/10.1016/j.jse.2010.11.016
dx.doi.org/10.1016/j.jse.2013.10.005

	Arthroscopic congruent-arc shoulder bone-block for severe glenoid bone defect: Preliminary report
	1 Introduction
	2 Materials and methods
	3 Surgical technique
	3.1 Step 1: coracoid exposure and subscapularis split
	3.2 Step 2: coracoid osteotomy and instrumentation
	3.3 Step 3: graft positioning and stabilization

	4 Postoperative rehabilitation
	5 Postoperative X-ray and CT
	6 Statistics
	7 Results
	7.1 CT results
	7.2 Immediate complications

	8 Discussion
	9 Conclusion
	Disclosure of interest
	References




