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Comparison of coracoid graft position and fixation in the open 1 

versus arthroscopic Latarjet techniques: A cadaver study. 2 

 3 

ABSTRACT 4 

Background: Since the description of the arthroscopic Latarjet technique, the 5 

discussion about superiority of open or arthroscopic procedure has arisen. The 6 

appropriate placement of the coracoid graft (CG) on the anterior glenoid neck 7 

was reported to be the most important step of the Latarjet procedure. 8 

Purpose: To verify if there are differences in the parameters that may affect the 9 

final position and fixation of CG obtained from open and arthroscopic Latarjet 10 

techniques. 11 

Study Design: Descriptive laboratory study. 12 

Methods: Twenty fresh-frozen human paired cadaveric shoulders specimens 13 

had been randomly distributed in two surgery groups (open group, OG; 14 

arthroscopic group, AG) with 10 specimens in each. Two surgeons, each with 15 

experience performing open and arthroscopic Latarjet techniques, executed 16 

these procedures in each of the respective groups. After surgery, a 17 

computerized tomography scan was performed. The surgical time, the position 18 

of each CG, a series of variables that might affect the CG fixation and the level 19 

of the subscapularis split, were evaluated.  20 

Results: The mean surgical time was significantly higher in the AG (mean, 26 21 

min for OG and 57 min for AG). Three intraoperative complications (30%) were 22 

identified in the AG consisting of graft fractures. The CG was determined to be 23 
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in an optimal cranial-caudal position in 90% of specimens of OG and in 44% of 24 

AG (Fisher p = 0.057). In both groups, the CG was placed in an optimal medial-25 

lateral position in all specimens. In the OG, the degree of parallelism between 26 

the major axes of the glenoid surface and CG was significantly greater than in 27 

AG (mean, 3.8º for OG and 15.1º for AG). No significant differences were 28 

observed in superior and inferior screws orientation between both groups. In the 29 

longitudinal and transversal directions, significant differences were found in the 30 

centering of the superior screw, being in the OG closest to the ideal point that in 31 

the AG. The location where the longitudinal subscapularis split were performed 32 

was significantly higher in the AG.  33 

Conclusions: The open Latarjet technique requires less surgical time to 34 

complete the procedure, presents a lower number of intraoperative 35 

complications, and allows a more adequate placement of the CG, a better 36 

centering of the screws and a subscapularis split closest to the ideal position. 37 

Clinical relevance: The reported benefits of the arthroscopic Latarjet technique 38 

seem less clear if we take into account the added surgery time and 39 

complications. 40 

 41 
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What is known about the subject: The appropriate placement of the coracoid 47 

graft (CG) on the anterior glenoid neck was consistently reported to be the most 48 

important step of the Latarjet procedure in order to achieve glenohumeral 49 

stability and to avoid any short- or long-term complications. Screw placement is 50 

also believed to be critical and could influence the outcome. 51 

 52 

What this study adds to existing knowledge: No clear information exists 53 

about the efficacy of open and arthroscopic Latarjet procedures in terms of 54 

correct CG placement. To our knowledge, no reports have been published that 55 

relate the position of screws in the longitudinal and transverse axes of the CG 56 

with incidence of complications.  57 

 58 
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INTRODUCTION 72 

The Latarjet coracoid bone block stabilization28 is one of the main  procedures 73 

used for the treatment of recurrent anterior shoulder instability, particularly with 74 

significant bone loss.38 The results of this technique are excellent, with a low 75 

recurrence rate of instability in most series (lower than 5%) and with optimal 76 

functional results.4 Nevertheless, since the description of arthroscopic technique 77 

in 2007,5,27 the number of arthroscopic Latarjet stabilizations has been 78 

increasing and the discussion about superiority of one procedure over the other 79 

has arisen. 80 

The appropriate placement of the coracoid graft (CG) on the anterior 81 

glenoid neck was consistently reported to be the most important step of the 82 

Latarjet procedure in order to achieve glenohumeral stability and to avoid any 83 

short- or long-term complications.4,33 However, the effectiveness of the Latarjet 84 

technique does not depend only on the position of the CG. Screw placement is 85 

also believed to be critical and could influence the outcome.37 Proper CG 86 

fixation is necessary to accommodate the axial and shear forces present in the 87 

glenohumeral joint and avoid fixation failure, which can lead to graft nonunion, 88 

migration, or recurrent instability.9 However, no clear information exists about 89 

the efficacy of open and arthroscopic Latarjet procedures in terms of correct CG 90 

placement. To our knowledge, no reports have been published that relate the 91 

position of screws in the longitudinal and transverse axes of the CG with 92 

incidence of complications.  93 

The goal of this study is to establish if there are differences in the 94 

parameters that may affect the position and the fixation of the CG. We 95 
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hypothesize that the open compared to the arthroscopic Latarjet technique 96 

allows a more adequate placement of the CG in relation to the glenoid cavity 97 

and a tendon tenorrhaphy of the subscapularis muscle closest to the ideal 98 

position.  We also hypothesize that there are no significant differences between 99 

both techniques in terms of the orientation and centering of the screws. 100 

 101 

METHODS 102 

The study was performed in accordance with the Declaration of Helsinki. 103 

Twenty fresh-frozen human paired cadaveric shoulders specimens were used 104 

for this study (4 male and 6 female; age between 69 to 85 years). The 105 

specimens belonged to the Department of Anatomy and Embryology of our 106 

Institution and were obtained following the legal procedures governing the 107 

donation of bodies. None of the donors had a clinical history of medical or 108 

surgical pathology of the shoulder joint. The 20 shoulders were randomly 109 

divided into two groups: 1) the open surgical group (OG), labelled 1 to 10 (4 110 

females and 6 males), underwent the open surgical technique; 2) the 111 

arthroscopic surgical group (AG), labelled 11 to 20 (4 females and 6 males), 112 

underwent arthroscopic surgical technique (Table 1). All of the shoulders were 113 

placed in the "simulated beach chair position”. To guarantee that the open and 114 

arthroscopic procedures were carried out in accordance with the standard 115 

technique, one surgeon (surgeon 1) performed all of the open procedures and a 116 

different surgeon (surgeon 2) performed all of the arthroscopic procedures, 117 

each one with proven experience in the technique performed. Surgeon 1, with 118 

25 years of practical experience as an orthopedic surgeon and with more than 119 

250 open Latarjet procedures done before the study, performs more than 75 120 
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shoulder stabilizations / year and 25 to 30 open Latarjet procedures / year. 121 

Surgeon 2, with 17 years of practical experience as an orthopedic surgeon and 122 

with more than 60 arthroscopic Latarjet procedures done before the study, 123 

performs more than 50 shoulder stabilizations / year and 15 to 20 arthroscopic 124 

Latarjet procedures / year”. In both groups, two 3.75 mm full threaded titanium 125 

cannulated screws were used. 126 

TABLE 1 127 

Epidemiology of the specimens selected for the study and their distribution in 128 

groups. 129 

Group 1 Specimen Sex Side Group 2 Specimen Sex Side 

Open 
Latarjet  

1 Female Right 

Arthroscopic 
Latarjet 

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 

 130 

Open Latarjet technique 131 

This technique was performed on the OG by the same surgeon with 132 

modifications to the classical technique that was described by Patte et al.34 We 133 

used both the basic surgical instruments in addition to specific ones that were 134 

designed by Dr. Stephen Burkhart and are distributed by Arthrex (Arthrex Inc., 135 

Naples, FL). 136 

 137 

Arthroscopic Latarjet technique 138 
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This technique was performed on the AG by the same surgeon with 139 

modifications to the classical technique that was described by Lafosse & 140 

Boyle.25 In addition to the equipment that were necessary to perform the 141 

arthroscopic approach, specific instruments that were designed by Dr. Lafosse 142 

and distributed by De Puy Mitek company (De Puy Mitek, Wokingham, UK) 143 

were also used for the arthroscopic Latarjet. 144 

 145 

Surgical time 146 

The surgical time used to complete the procedure was measured from the first 147 

incision until the procedure was completed just prior to closing. 148 

 149 

Radiological analysis 150 

During the first 24 hours after the interventions, a CT scan was performed 151 

(Toshiba Aquilion multi-detector CT with 64 detectors -TSX-101A-). A 152 

volumetric configuration was made in the axial plane with the bone and soft 153 

tissue reconstructions at a thickness of 0.5 mm (standardized diagnostic for this 154 

equipment). Subsequently, in postprocessing steps, orthogonal reconstructions 155 

were made in the coronal and sagittal planes, in addition to 3D reconstructions 156 

using a volume rendering technique. Toshiba's Vitrea software (version 157 

4.1.14.0), Advantage Windows (General Electric healthcare, Milwaukee, WI, 158 

version AW 4.3_05) and OsiriXTM (OsiriX Switzerland, image processing 159 

software, version 7.0 32-bit) were used to analyze the images. 160 
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The metric analysis of the radiological parameters was carried out by a 161 

radiologist outside the study, who did not know the type of technique applied to 162 

each specimen. 163 

Position measurements 164 

1) Cranial-caudal position of the CG.  165 

This position was evaluated in a sagittal CT view of the glenoid (en-face view) 166 

that was obtained coinciding with the greater length of the CG. The clock 167 

position system was used according to the technique described by Kraus et al.21 168 

(Fig. 1). The CG height position was determined to be optimal between 2 and 5 169 

o’clock a right shoulder assumed. When the CG’s upper end is above the 2 170 

o’clock point, it is considered to be a superior position. Conversely, it is 171 

considered an inferior position when the lower end of the CG is below the 5 172 

o’clock point.  173 

 174 
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Figure 1. Measurement of the cranial-caudal position of the CG. The coracoid 175 

graft presents a satisfactory height position between 10 and 7 o’clock position 176 

on a left shoulder. Circle around glenoid; A, upper end of the CG; B, lower end 177 

of the CG; C, centre; I, infraglenoid tubercle; S, supraglenoid tubercle. 178 

 179 

2) Medial-lateral position of the CG.  180 

This position was evaluated according to the technique described by Kraus et 181 

al.20 Initially, a sagittal CT view of the glenoid was obtained. Kraus et al. defined 182 

the glenoid heights of 25%, 50%, and 75% starting from the most superior 183 

aspect of the glenoid.20 In our case, to be more precise, we divided the glenoid 184 

height into 10 equal parts. Measurements were then taken in the corresponding 185 

axial CT view. The most prominent point was used as the reference for the 186 

measurement. A line was drawn alongside the glenoid. The anterior and 187 

posterior subchondral rims of the glenoid were used as reference points. In 188 

relation to the line drawn between the reference points, the graft was judged to 189 

be lateral, flush, or medial (Fig. 2). The value, in millimeters, was negative if the 190 

CG was medialized with respect to the glenoid and positive if lateralized. We 191 

considered that accurate positioning of the bone block was reached when 192 

values of medialization and lateralization were within -5 mm and +3 mm, 193 

respectively, as previously determined and discussed later. 194 
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 195 

Figure 2. Measurement of the medial-lateral position of the CG. 196 

 197 

3) Angle between the major axes of the glenoid and CG.  198 

This measurement indicates the degree of parallelism between the CG and the 199 

glenoid surface. In the sagittal plane, two images are superimposed: one taken 200 

at the level of the major axis of the glenoid and another taken at the level of the 201 

major axis of the CG. The superposition of these two images allows us to 202 

measure this angle (Fig. 3). 203 

 204 
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 205 

Figure 3. Superimposition of two sagittal CT images to measure the angle 206 

between the major axes of the glenoid and the coracoid graft. 207 

 208 

Fixation measurements 209 

All measurements of parameters that might affect the coracoid graft fixation 210 

have been performed in a sagittal CT view, except the angles measurement of 211 

the superior and inferior screws with respect to the glenoid surface obtained in 212 

the axial view. 213 

1) Measurement of the angles of the superior (α1) and inferior (α2) screws with 214 

respect to the glenoid surface. The surface of the glenoid subchondral bone 215 

is taken as reference, drawing a line tangent to this surface that passes 216 

through the anterior and posterior rims of the glenoid. The angle of the 217 

superior and inferior screws was determined as the angle between the 218 

anterior line and the screw axis (Fig. 4). 219 
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 220 

Figure 4. Measurement of the angle of the superior screw with respect to the 221 

surface of the glenoid subchondral bone. 222 

 223 

2) Distances from the superior screw to the lateral (A1) and medial (A2) 224 

borders of the CG (Fig. 5). 225 

3) Width of the CG at the level of the superior screw (A) (Fig. 5A).  226 

4) Distance from the inferior screw to the lateral (B1) and medial (B2) borders 227 

of the CG (Fig. 5). 228 

5) Width of the CG at the level of the inferior screw (B) (Fig. 5A). 229 

6) Distance from the superior screw to the osteotomy line (L1) (Fig 5). 230 

7) Distance from the inferior screw to the CG tip (L2) (Fig. 5). 231 
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 232 

Figure 5. Measurement of the distances of the screws to the limits of the 233 

coracoid graft (CG). Width of the CG at the level of the superior (A) and inferior 234 

(B) screws. Distances from the proximal screw to the lateral (A1) and medial 235 

(A2) borders of the CG. Distances from the distal screw to the lateral (B1) and 236 

medial (B2) borders of the CG. Distance from the proximal screw to the 237 

osteotomy line (L1). Distance from the distal screw to the vertex of the CG (L2). 238 

  239 

Level of the subscapularis split 240 

The level of the subscapularis split has been calculated by dividing the distance 241 

between the upper border of the subscapularis and the opening point by the 242 

total width of the tendon. This location, defined as optimal, corresponds to the 243 

junction of the middle and inferior thirds (60%).39 244 

 245 

Statistical analysis 246 
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The normality of the qualitative data distribution was studied with the Fisher’s 247 

exact test. The normality of the quantitative data distribution and the 248 

homogeneity of variances were studied first with the Shapiro-Wilk and Levene 249 

tests, respectively. After checking that both conditions were met, the 250 

comparison of means was statistically analyzed with the Student’s t-test. For the 251 

statistical analysis of the data, the IBM SPSS Statistics Base 25.0 program was 252 

used, with statistical significance set at 95% (p ≤ 0.05). 253 

 254 

RESULTS 255 

In the OG, 10 specimens were used, while in the AG, only 9. One of the AG 256 

specimen suffered a longitudinal fracture in the coracoid process when the 257 

osteotomy was performed, rendering it unusable for grafting (Fig. 6A).  258 

 259 

Surgical time 260 

The surgical time used to complete the procedure in the OG (mean, 26 minutes; 261 

range, 29-34.3) was significantly lower (p = 0.001) than in the AG (mean, 57 262 

minutes; range, 56-69).  263 

 264 

Complications 265 

There were no significant differences in the intraoperative complications (p = 266 

0.211), which was 0 for the OG and 3 for the AG. The 3 intraoperative 267 

complications (30%) identified in the AG consisting of graft fractures. 1) 268 
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Specimen 13: at the time of the coracoid osteotomy, a longitudinal fracture 269 

passed through the screws and reached the apex of the same. The procedure 270 

could not be completed (Fig. 6A). 2) Specimen 18: a displaced fracture affecting 271 

the upper edge of the glenoid was seen in the CT scan and extended distally to 272 

the upper edge of the anchor area of the CG (Fig. 6B). 3) Specimen 19: a 273 

longitudinal fracture was identified between the graft fixation screws (Fig. 6C). 274 

Fractures of specimens 18 and 19 were not identified during the arthroscopic 275 

procedure and were visualized during radiological analysis. 276 

 277 

 278 

Figure 6. (A) Fracture of the coracoid process at the time of the osteotomy. (B) 279 

Fracture of the upper edge of the glenoid. (C) Longitudinal fracture of the CG 280 

between the fixation screws. 281 

 282 

Cranial-caudal position of the CG 283 

We have observed differences between the two groups that did not reach 284 

statistical significance (Fisher p = 0.057). In the OG, 9 were in the optimal 285 

position and 1 was placed inferiorly. In the AG, 4 were optimal, 1 was superior 286 

and 4 were inferior. 287 
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 288 

Medial-lateral position of the CG 289 

In the medial-lateral position of the CG, no significant differences were found 290 

between the two groups (p = 0.243). The CG was placed in a position flush with 291 

the glenoid rim in all operated specimens. However, there was a tendency to 292 

place the CG slightly lateral in the OG (mean, 1.1 mm; range, -0.07 to 1.6) 293 

versus the AG, in which it was placed discretely medially (mean, -1.67 mm; 294 

range, -2.8 to 2.24). 295 

 296 

Angle between the major axes of the glenoid and the CG 297 

There were significant differences between the two groups (p = 0.001). 298 

The CG placed in the AG presented a significantly greater degree of inclination 299 

with respect to the surface of the glenoid than those placed in the OG. In the 300 

OG it was 3.8º on average (range, 1-8), whereas in the AG it was 15.1º on 301 

average (range, 9.5-21.5). 302 

 303 

Measurement of the orientation and distances of the screws to 304 

the limits of the coracoid graft (Table 2) 305 

No significant difference was found in superior (p = 0.466) and inferior (p 306 

= 0.156) screws orientation between both groups. The mean angle of inclination 307 

of the superior screw in relation to the glenoid was 6.3° for OG (range, 3.0 - 308 

11.3) and 6.7° for AG (range, 4.9 - 14.3). In the case of the inferior screw, the 309 

mean angle of inclination was 5.8° for OG (range, 3.3 -9.9) and 10° for AG 310 

(range, 6.1 - 16.4). 311 
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In the transverse direction, significant differences were found in the 312 

centering of the superior screw; in the AG a significant tendency was observed 313 

to place the superior screw closer to the medial border of the CG (p = 0.022). 314 

No significant differences were found in the centering of the inferior screw with 315 

respect to the medial (p = 0.156) and lateral (p = 0.156) borders of the CG. 316 

In the longitudinal direction, significant differences were found in the 317 

centering of the superior screw (p = 0.003), being in the OG closest to the ideal 318 

point that in the AG. In the AG, a significant tendency was observed to place the 319 

superior screw farther from the osteotomy line. No significant differences were 320 

found in the centering of the inferior screw, being closest to the ideal point. 321 

 322 

TABLE 2 323 

Results of the statistical analysis of quantitative fixation data studied. 324 

 OG 

median (interquartile range) 

AG 

median (interquartile range) 

p-value 

α1, º  6.3 (3-11.3) 6.7 (4.9-14.3) 0.466 

α2, º 5.8 (3.3-9.9) 10 (6.1-16.4) 0.156 

A1, mm 0.5 (0.44-0.52) 0.58 (0.56-0.63) 0.002 

A2, mm 0.5 (0.49-0.57) 0.42 (0.4-0.51) 0.022 

B1, mm 0.5 (0.49-0.52) 0.53 (0.47-0.59) 0.156 

B2, mm 0.5 (0.48-0.51) 0.47 (0.41-0.53) 0.156 

L1, mm 5.9 (4.63-6.5) 8.4 (7.15-11.8) 0.003 

L2, mm 6 (5.8-7) 6 (4-9) 0.672 

 325 

AG, arthroscopic surgery group; OG, open surgery group; α1, angle of the superior screw with 326 
respect to the glenoid surface; α1, angle of the inferior screw with respect to the glenoid 327 
surface; A1, distance from the superior screw to the lateral border of the CG; A2, distance from 328 
the superior screw to the medial borders of the CG;  B1, distance from the inferior screw to the 329 
lateral border of the CG; B2, distance from the inferior screw to the medial borders of the CG;  330 
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L1, distance from the superior screw to the osteotomy line; L2, distance from the inferior screw 331 
to the vertex of the CG. 332 

 333 

Level of the subscapularis split 334 

There were significant differences in the location where the longitudinal 335 

subscapularis split was performed (p = 0.001). In the OG, the subscapularis 336 

split was located in the optimal position in all specimens, with 60% being the 337 

average (range, 60%-66%). In the case of AG, it was close to the midpoint of 338 

the tendon, with 53% being the average (range, 50%-55%).  339 

 340 

DISCUSSION 341 

Our results confirm our hypothesis that the open Latarjet technique allows a 342 

more adequate placement of the CG and a tendon tenorrhaphy of the 343 

subscapularis muscle closest to the ideal position. They also confirm that there 344 

are no significant differences between both techniques in terms of the 345 

orientation of the screws. However, open Latarjet technique allows a better 346 

centering of the screws with respect to the longitudinal and transverse 347 

directions. 348 

Our results show that the mean surgical time used to complete the 349 

procedure in the OG (26 minutes) was significantly lower than in the AG (57 350 

minutes).  351 

Gracitelli et al, in a cadaveric study on the arthroscopic Latarjet 352 

technique, reported a mean surgical time of 137 minutes, more than twice the 353 

time used in our study. This difference may be partly due to the fact that four 354 
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orthopedic shoulder surgeons carried out the procedures, with experience in 355 

performing arthroscopies and in the open Latarjet surgery, but without previous 356 

experience with the performance of the arthroscopic Latarjet procedure.14 In our 357 

study, the surgeon 2, with proven experience in the arthroscopic Latarjet 358 

technique, performed all arthroscopic procedures.  359 

In recent comparative studies between open and arthroscopic Latarjet 360 

technique performed in patient,13,40 the surgical time used in both procedures is 361 

greater than in our study in cadaver, although the time applied in the open 362 

Latarjet technique is still significantly lower. This greater surgical time used, 363 

maybe explained by the fact that there are less technical difficulties in the 364 

cadaver such as bleeding or medical concern due to the spread of extravasated 365 

fluid to the neck and the hemithorax.  366 

According to a systematic review of the literature,29 several authors 367 

stressed that the long-term clinical and radiologic outcome of the Latarjet 368 

procedure largely depends on the accurate positioning of the CG in relation to 369 

the glenoid margin, in both the axial and sagittal planes.4 Precise CG placement 370 

remains a challenging task.  371 

In general, it is believed that in the sagittal plane the optimal cranial-372 

caudal position of the CG should be between 2 and 5 o’clock.18,19,27 Too high or 373 

too low, a CG positioning may lead to relapse, as dislocation may occur below 374 

or above the CG.2 375 

In our study, with respect to the cranial-caudal position, of the 10 376 

specimens from the OG, only in 1 was the CG was considered misplaced, 377 

inferiorly (10%). This incidence corresponds to that of other published series in 378 

which CT scan has been used to evaluate the position of the CG.7,12 However, 379 
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of the 9 specimens from the AG, 5 were considered misplaced in the cranial-380 

caudal direction (55.6%), 4 inferiorly and 1 superiorly. This percentage is very 381 

high when compared with the 8.2%-20% obtained in other series.18,27,33,35,40 382 

These discrepancies could be explained by several factors such as sample 383 

size, protocol used for CT scan analysis, or difference in execution of surgical 384 

technique. Our results corroborate the fact that the cranial-caudal positioning of 385 

the CG with respect to the glenoid is more difficult by arthroscopic surgery.  386 

The greatest difficulty in arthroscopic surgery is conditioned by the level 387 

of the subscapularis split and by the use of an anterior and medial portal vision. 388 

With an open approach, direct visualization of the subscapularis muscle fibers 389 

allows a precise horizontal split, typically performed at the inferior third of the 390 

muscle.39 However, with an arthroscopic approach, visualization of the entire 391 

subscapularis is more challenging due to the arm position, the inability to see 392 

the subscapularis muscle belly intra-articularly, and the fact that the side view 393 

obtained with the 30º or 70º arthroscope may lead to distortion.22 394 

In our study, there were significant differences in the location where the 395 

longitudinal subscapularis split was performed. In the OG, the subscapularis 396 

split was located in the optimal position in all operated specimens, being 60% 397 

on average, whereas in the case of AG it was close to the midpoint of the 398 

tendon, being 53% on average. A high split location makes the procedure more 399 

difficult.1,15 Therefore, the level at which the subscapularis split is performed can 400 

condition the proper placement of the CG, justifying the differences found by us 401 

between OG and AG. 402 

In the axial plane, it is believed that accurate medial-lateral position of the 403 

CG should be within -4 or -5 mm medially and +2 or +3 mm laterally.7,10,13,29,32,40 404 
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Placing the CG too medially could result in an increased rate of recurrence.17,30 405 

Conversely, too lateral CG placement is considered to be associated with a 406 

higher incidence of degenerative changes.16,17,24 407 

The results found in the literature about the medial-lateral position of the 408 

CG evaluated by CT scan are diverse.11,18,19,31,32,40 In our study, the lateral-409 

medial position of the CG in all specimens was within the margins considered 410 

acceptable by most authors. No significant differences have been found 411 

between OG and AG. However, there was a tendency to place the CG slightly 412 

lateral in the OG (mean, 1.1 mm) compared with the AG, in which it was placed 413 

discretely medially (mean, -1.67 mm).  414 

A parameter that has not been taken into account in published works 415 

thus far is the degree of parallelism of the CG with respect to the surface of the 416 

glenoid (Fig. 7). We have not found any reference in the literature on how to 417 

measure this parameter. In our study, we have verified that the degree of 418 

parallelism of the CG with respect to the glenoid is significantly greater in the 419 

OG (p = 0.000). Considering that the optimum degree of parallelism is 0º, in the 420 

OG it was 3.8º on average, whereas in the AG it averaged 15.1º. The greater 421 

angulation of the distal end of the CG in AG may be due to the higher position 422 

and smaller amplitude of the subscapularis split, to which the retropulsion of the 423 

scapula is added. The medialized position of the distal end of the CG could 424 

decrease the dynamic reinforcement of the conjoined tendon of the 425 

anteroinferior part of the capsule (musculotendinous block), since the conjoined 426 

tendon would also see its position medialized with respect to the apex of the 427 

CG. In addition, the lack of flush at the anteroinferior level would decrease the 428 

effective surface area of the glenoid (bone block). 429 
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 430 

Figure 7. Specimen of the arthroscopy surgery group in which the coracoid 431 

graft presents an inclination of 13º with respect to the surface of the glenoid. 432 

 433 

The effectiveness of the Latarjet technique does not depend only on the 434 

position of the CG. Screw placement is also believed to be critical and could 435 

influence the outcome.37 The goal is to place the screws parallel to the glenoid 436 

articular surface to obtain the best compression and stability. Excessive screw 437 

obliquity may cause impingement with the humeral head, leading to rapid onset 438 

of osteoarthritis of the glenohumeral joint.8 In an anatomic study, Lädermann et 439 

al demonstrated that a safe zone for placement of screws to avoid iatrogenic 440 

injury was within 10º relative to the face of the glenoid.23 More recently, the 441 

position of the screw was defined as overangulated when α angle was >25°.6,11 442 

Here we show that there is no significant difference in superior and 443 

inferior screws orientation between both groups. The mean angle of the 444 

superior screw in relation to the glenoid was 6.3° for OG and 6.7° for AG. In the 445 

case of the inferior screw, the mean angle was 5.8° for OG and 10° for AG. 446 
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These results are within the recommendation of Lädermann et al of less than a 447 

10º angle.23 448 

The angles we obtain in this work were slightly more parallel than the 449 

angles reported in recent studies on the open technique, arthroscopic technique 450 

and comparative studies.11,13,18,19,26,32,35,36,40 All these results remained within 451 

the recommendations of Lädermann et al of 10º and of Boileau et al. of 25º.6,23 452 

To our knowledge, no reports have been published that relate the 453 

position of screws in the longitudinal and transverse axes of the CG with 454 

incidence of complications. 455 

In our results, open Latarjet technique allows for a better centering of the 456 

screws with respect to the longitudinal and transverse directions. In the OG the 457 

centering was closest to the ideal point that in the AG. 458 

In the longitudinal direction, a significant tendency to place the superior 459 

screw farther from the osteotomy line was observed in the AG. This placement 460 

could be justified since the holes in the AG are made when the coracoid is still 461 

attached to the rest of the scapula. This increase of distance is due to avoid the 462 

risk of fracture releasing stress between the osteotomy and the proximal screw. 463 

When there is a fixed distance between both screws, trying to move the 464 

superior screw away from the osteotomy line causes a more distal position of 465 

the inferior screw.This position can influence the fixation of the CG. If the 466 

inferior screw is located too close to the vertex of the coracoid it may not make 467 

enough compression or, in extreme cases, it may not obtain adequate fixation 468 

at the lower segment of the glenoid (Fig. 8). 469 
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 470 

Figure 8. 3D reconstruction of the lower position of the CG in the specimen 17. 471 

Note that the inferior screw is barely fixed in the lower segment of the glenoid. 472 

 473 

In the transverse plane, a significant tendency to place the superior 474 

screw closer to the medial border of the coracoid graft was observed in the AG. 475 

It seems that the tendency to medial placement of the screws, in our case the 476 

proximal screw, is a deliberate act on the part of the surgeon. Lafosse et al. 477 

recommend placing the guide discretely medial to avoid protrusion of the head 478 

of the screw in its final placement in the neck of the scapula and avoid problems 479 

in mobility and rotations of the humeral head.27 This medial position of the 480 

screws increase the risk of a fracture when using a narrower band of the CG 481 

and transferring a rotating movement to the CG as the screws are tightened. In 482 

fact, Lafosse et al. recommend not being very energetic when tightening the 483 

screws because of the risk of fracture.27 Probably, in young patients with a 484 
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wider coracoid process, a reasonable variation of position in the longitudinal 485 

and / or transversal axis does not suppose too many complications. However, 486 

there is objective data indicating that bone mineral density of the coracoid 487 

decreases with age.3 In these cases, the correct centering of the screws seems 488 

much more important to avoid the possibility of fracture of the CG or the 489 

absence of consolidation, as the screws cannot be tightened enough due to the 490 

risk of fracture. In our study, the significant tendency to place the superior screw 491 

more medial in addition to the age of the specimens used may be related to the 492 

appearance of fractures in the AG (30%).  493 

The main limitation of the present study, as it usually happens in 494 

anatomical studies on cadavers, lies in the small number of specimens that 495 

were used. In addition, each operation was performed by a different surgeon. 496 

This may have introduced performance bias. Finally, generalizability is 497 

uncertain as the findings may be specific for the 2 surgeons performing the 498 

study. 499 

In conclusion, the open Latarjet technique requires less surgical time to 500 

complete the procedure, presents a lower number of intraoperative 501 

complications, and allows a more adequate placement of the CG, a better 502 

centering of the screws and a subscapularis split closest to the ideal position. 503 

The reported benefits of the arthroscopic Latarjet technique seem less clear if 504 

we take into account the added surgery time and complications. 505 

 506 

 507 

 508 

 509 
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