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Abstract 1 

Background  2 

Latarjet procedure and Bankart repair are common techniques used for surgical treatment 3 

of anterior shoulder dislocation. The purpose of this study is to investigate and compare 4 

the possible changes in internal rotation (IR) and external rotation (ER) of shoulder 5 

isokinetic strength after Bankart and Latarjet procedures. 6 

Methods 7 

We included 14 patients submitted to shoulder surgery (9 Bankart and 5 Latarjet). Data 8 

about gender, age, elapsed time from surgery, sports and professional activity was 9 

collected. Rowe score was obtained. The isokinetic parameters evaluated were peak 10 

torque to body weight (PTBW), average peak torque (APT), agonist to antagonist ratio 11 

(AGON/ANTG) and range of motion (ROM). 12 

Results 13 

The APT in ER of the shoulders submitted to Bankart and the PTBW of the shoulders 14 

submitted to Latarjet were significantly lower than the values in the uninvolved shoulder. 15 

The fatigue test at 240º/s in IR showed a significantly lower APT in the shoulders 16 

submitted to Latarjet comparing with the uninvolved shoulder. The AGON/ANTG was 17 

85.2 at 240º/s in the Latarjet group. 18 

Conclusion 19 

This study showed a deficit in ER for both surgeries, particularly in APT in the Bankart 20 

group. Muscle fatigue in IR is an important factor to consider in patients submitted to the 21 

Latarjet procedure. Activities where an APT is important might benefit from the use of 22 
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the Latarjet procedure, whereas activities where the peak toque is more relevant might 23 

benefit from the Bankart repair. 24 

Level of evidence 25 

Level III; Retrospective comparative study; Treatment Study. 26 

Keywords 27 

Bankart repair; Latarjet procedure; isokinetic test; shoulder instability; subscapularis; 28 

rotator cuff.  29 
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Introduction 30 

Shoulder dislocations are classified according to the position of the humeral head in 31 

relation to the glenoid cavity with anterior dislocation accounting for over 90% of all 32 

shoulder dislocations.14,32 The treatment of anterior dislocations may be conservative or 33 

surgical but the high rate of recurrences of conservative treatment, particularly among 34 

men aged <30 years, people who participate in contact sports and in patients with 35 

hyperlaxity or bony defects makes the surgical treatment necessary.1,8,13,29 36 

The 2 most used surgical approaches include the Bankart repair to reattach the avulsed 37 

labrum to the glenoid rim and Latarjet procedure which consists of the transfer of the 38 

coracoid process and conjoined tendon to the anterior edge of the glenoid.7-9,13,17,25,34 39 

There are some studies comparing the outcomes of these surgeries but there is a lack of 40 

studies in literature directly comparing the isokinetic strength of patients submitted to the 41 

Latarjet procedure with patients submitted to the Bankart repair.1,4,5,7,23,43 Bessière et al., 42 

reported less recurrence of instability and better Rowe scores in patients who had open 43 

Latarjet, over a mean 6 years follow up.7 Abdul-Rassoul et al., demonstrated a higher 44 

return to preinjury level in patients who had arthroscopic Bankart surgery comparing to 45 

patients who had open Latarjet.1  46 

The glenohumeral joint strength is maintained by the synergy of static and dynamic 47 

stabilizers, with the dynamic stabilization provided by the rotator cuff muscles playing an 48 

important role in the assessment of postoperative rehabilitation.8,13 The strength of rotator 49 

cuff muscles is intimately related with shoulder function and can be used as an indicator 50 

of shoulder instability after surgical treatment.2,17 Isokinetic evaluations are reliable for 51 

the evaluation of rotator cuff muscles and may be used to detect impairments in these 52 

muscles.11,18,30  53 
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The purpose of this study is to investigate and compare the possible changes in internal 54 

and external rotation of shoulder isokinetic strength after Bankart and Latarjet procedures.  55 
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Methods 56 

Subjects 57 

Clinical records from patients with anterior glenohumeral instability submitted to 58 

shoulder surgery with either Bankart repair or Latarjet procedure by Hospital de São 59 

João’s surgeons between 2014 and 2018 were retrospectively analysed. 60 

The inclusion criteria were: Patients that underwent anterior instability correction surgery 61 

(Bankart or Latarjet) with a minimum follow up of 6 months and maximum 4 years. 62 

The exclusion criteria were: Contralateral shoulder surgery; reinterventions. 63 

A total of 51 patients were submitted to surgery during the inclusion period. Seventeen 64 

patients were unable to be contacted for evaluation and 16 were unwilling to participate. 65 

Four patients were excluded from the study after exclusion criteria were applied. Finally, 66 

14 patients were included for analysis, 9 submitted to Bankart and 5 to Latarjet. The 67 

contralateral healthy shoulder was considered as control.  68 

The study was approved by the Ethics Committee from our institution and all the patients 69 

gave their written informed consent. 70 

Clinical evaluation 71 

A shoulder functional evaluation was performed in all patients using the Rowe score 72 

which consists of 3 individual measures for motion (20 points), function (30 points) and 73 

stability (50 points). A questionnaire was used to record gender, age, elapsed time from 74 

surgery, sports and professional activity. Information on weight, height and dominant side 75 

was obtained before each test. 76 

Isokinetic strength testing  77 



7 
 

Isokinetic evaluation was performed with the Biodex dynamometer Multi-Joint System-78 

Pro 4. This assessment was performed by the same investigator and involved both 79 

shoulders, beginning with the non-operated shoulder. Subjects were seated upright, with 80 

1 strap across the pelvis and 2 straps across the chest. The shoulders were in a neutral 81 

position at 45º of abduction, with elbows at 90º of flexion and forearms in neutral prono-82 

supination position. The dynamometer was internally rotated to 20º and tilted to 50º. The 83 

arc of motion was fixed at 60º (30º external rotation and 30º of internal rotation). An 84 

explanation of the testing procedure was given before the test began. A correction for 85 

gravity was used and the equipment was calibrated according to the manufacturer’s guide.  86 

Strength was measured sequentially in the following order in a concentric mode: 5 87 

maximal repetitions at 60º/s, 5 maximal repetitions at 180º/s and 20 maximal repetitions 88 

at 240º/s. The participants were verbally encouraged to reach their maximal capacity.  A 89 

rest period of three minutes between trials was given. The isokinetic parameters evaluated 90 

were peak torque to body weight (PTBW), average peak torque (APT), agonist to 91 

antagonist ratio (AGON/ANTAG) and range of motion (ROM). 92 

Statistical methods  93 

Independent-samples T test or Mann-Whitey as an alternative were used to compare 94 

surgeries (Bankart vs Latarjet). Paired-Samples T test or Wilcoxon as an alternative were 95 

used to compare shoulders (involved vs uninvolved). The Shapiro-Wilk test was 96 

performed to study normal sample distribution.  97 

Software SPSS (Statistical Package for the Social Sciences) v25.0 was used to perform 98 

statistical analysis. A p-value of less than 0.05 was considered significant.  99 
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Results 100 

The mean age of all individuals in the study was 26.1 ± 8.4 years. Of the 9 patients 101 

submitted to Bankart repair, 6 were male (66.7%) and 3 were female (33.3%). All the 5 102 

patients submitted to Latarjet procedure were male (100%). Mean time from surgery to 103 

evaluation of all individuals in the study was 23,4 ± 13,1 months. The remaining 104 

population characteristics are summarized in Table I. 105 

No significant differences between surgeries were found for concentric rotator cuff 106 

muscles PTBW (peak torque divided by body mass [Nm/Kg]) and average peak torque 107 

(peak torque, measured as APT [Nm]), during internal or external rotation, at either 60º/s, 108 

180º/s or 240º/s. We found no significant differences in AGON/ANTAG and ROM 109 

between surgeries. No significant difference was found in the Rowe score between 110 

surgeries. We found a mean value of 85.2 for AGON/ANTAG in the Latarjet group 111 

(Table II).  112 

All the isokinetic parameters measured were higher in the uninvolved shoulder group, 113 

although not always with significant difference. Significant differences were found 114 

between the involved and uninvolved shoulders for PTBW during ER with lower mean 115 

values for the involved shoulder at 60º/s (p=0.002), 180º/s (p=0.013) and 240º/s 116 

(p=0.015). A significant lower PTBW was also found in the involved shoulder group at 117 

60º/s during IR (p=0.034) but no significant differences were found at either 180º/s and 118 

240º/s during IR for this parameter between the involved shoulder group and the 119 

uninvolved shoulder group. The APT was significantly lower during ER at 60º/s 120 

(p=0.010), 180º/s (p=0.015) and 240º/s in the involved shoulder (p=0.015). No significant 121 

differences were found between the involved shoulder and the uninvolved shoulder 122 

during IR at 60º/s and 180º/s. The APT of the involved shoulder was significantly lower 123 
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at 240º/s (p=0.043) when compared to the uninvolved shoulder. No significant differences 124 

were found in ROM and AGON/ANTAG between the involved and uninvolved shoulders 125 

(Table III). 126 

When comparing individually the shoulder submitted to Bankart surgery to the 127 

uninvolved shoulder at the parameters where a significant difference was found between 128 

the involved and the uninvolved shoulders, we found a significantly lower PTBW in ER 129 

at 60º/s (p=0.021) in the shoulder submitted to Bankart surgery, comparing to the 130 

uninvolved shoulder and no significant differences were found at 180º/s and 240º/s in ER 131 

and at 60º/s in IR. We found a significantly lower APT in the shoulder submitted to 132 

Bankart surgery at 60º/s (p=0.021), 180º/s (p=0.018) and 240º/s (p=0.011) when 133 

comparing to the uninvolved shoulder in ER and no significant difference was found in 134 

IR at 240º/s (Table IV). 135 

We found a significantly lower PTBW at 180º/s (p=0.043) and 240º/s in ER (p=0.043) 136 

and at 60º/s in IR (p=0.043) in the shoulder submitted to Latarjet procedure comparing to 137 

the uninvolved shoulder. No significant difference for PTBW was found at 60º/s in ER. 138 

No significant differences were found in the APT between the shoulder submitted to 139 

Latarjet procedure and the uninvolved shoulder in ER at either 60º/s, 180º/s and 240º/s. 140 

A significant lower APT was found in the shoulder submitted to Latarjet procedure at 141 

240º/s (p=0.043) in internal rotation (Table V).  142 
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Discussion 143 

Average peak torque and peak torque to body weight 144 

The APT in ER was significantly lower in patients who had Bankart surgery and PTBW 145 

was significantly lower in ER at a slower angular velocity of 60º/s. The lower APT in ER 146 

agrees with the results of the study of Szuba et al., although, in this study, the APT was 147 

significantly lower in both ER and IR and a lower PTBW was found in ER and IR39 A 148 

recent study by Amako et al. showed that the PTBW on the shoulder submitted to 149 

arthroscopic Bankart repair was only significantly lower until 6 months after surgery for 150 

ER and 4,5 months follow-up for IR.2 These results agree partially with ours since our 151 

patients have all been operated for more than 6 months and the only deficit in PTBW we 152 

found was in ER at 60º/s. However, Amako et al. demonstrated that at 60º/s in ER the 153 

values were significantly lower than those at 180º/s at 1,5 months and 3 months after 154 

surgery when compared with the uninvolved shoulder.2 In our study, the deficit in ER at 155 

60º/s seems to have been extended. One possible explanation for the significant difference 156 

found in PTBW at 60º/s in ER but not at higher velocities could be the only fair 157 

reproducibility for velocities greater than 180º/s.15 Also, functional tasks can be better 158 

represented at slower speeds.41 159 

The Latarjet procedure provokes a disruption of the subscapularis which can lead to 160 

muscle atrophy and imbalance of the strength of the shoulder’s muscles.3,12 The 161 

manipulation of the subscapularis could lead particularly to weakness of IR.38 In our 162 

study, we found mainly deficits in PTBW at the higher angular velocities of 180º/s and 163 

240º/s in ER in patients submitted to Latarjet procedure when comparing the involved 164 

and uninvolved shoulders. In IR, the only deficit we found in PTBW was at 60º/s. Caubère 165 

et al. found a deficit in Peak Torque of both the IR and ER at both 60º/s and 180º/s.10  166 
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We used 20 repetitions at 240º/s as a fatigue test. We found a deficit in IR at the angular 167 

velocity of 240º/s in APT. Edouard et al. showed that after Latarjet procedure, there was 168 

a significant higher IR fatigability in the involved shoulder, followed by recovery at 6 169 

months and a long-time maintenance at 21 months.16 In another recent study, a very 170 

significant higher fatigability of the IR was found after Latarjet procedure, when 171 

compared to the uninvolved shoulder.10 These studies are not directly comparable to ours 172 

because they used a fatigue index, different angular velocities and a different number of 173 

repetitions to find the fatigability. Our study shows that the patients submitted to Latarjet 174 

procedure still maintain some degree of fatigability of IR due to the result we found in 175 

APT at 240º/s. However, at low repetitions, the IR does not seem to be compromised 176 

since there are no significant deficit when comparing to the uninvolved shoulder. The 177 

PTBW in IR is altered too but only at 60º/s, which might represent an incomplete recovery 178 

of subscapularis muscle. 179 

Internal and external rotation 180 

In our study, we found no significant difference in total ROM when comparing patients 181 

submitted to Bankart repair and Latarjet procedure. However, we measure the total ROM 182 

and did not discriminate the external or internal ROM. In the present study, the total ROM 183 

was higher in patients operated with Latarjet procedure, although, the difference was not 184 

statistically significant. There are several studies where arthroscopic Bankart repair seems 185 

to lead to more limitation of ER than the Latarjet procedure. An et al. reported in their 186 

systematic review comparing the Bankart repair and Latarjet procedure, a loss of 11.5º in 187 

external rotation ROM for the Latarjet procedure and a loss of 20.9º following Bankart 188 

repair.4 Hovelius et al., showed a loss in outward rotation of 11º in patients submitted to 189 

Latarjet surgery compared to a loss of 19º in patients submitted to Bankart repair. All the 190 

significant differences we found in isokinetic parameters when comparing the shoulders 191 



12 
 

submitted to Bankart repair with the uninvolved shoulder were in ER, which might be 192 

due to the tension that is created by pulling the retracted anterior capsule and labrum to 193 

their original position at the glenoid margin.28 We also found some deficits in isokinetic 194 

parameters for ER strength in shoulders submitted to Latarjet. We consider that some ER 195 

strength deficit might be happening due to the period after surgery where our patients get 196 

the operated shoulder immobilized in internal rotation which is leading to a loss of ER 197 

strength. Therefore, directed rehabilitation protocols should be utilized to correct this 198 

deficit in strength instead of focusing mainly in the restoration of the ROM. 199 

Agonist to antagonist ratio 200 

Following anterior shoulder instability, one of the main goals is to restore the dynamic 201 

stability of the glenohumeral joint. The rehabilitation program should assess the involved 202 

AGON/ANTG strength and the goal for rehabilitation should be a ratio between 66% and 203 

75% ER to IR strength, which has been found to be normal.19,27 There are also specific 204 

values for different type of sports.6,31,33 In our study, we found no significant differences 205 

in AGON/ANTG between patients submitted to Bankart repair and patients submitted to 206 

Latarjet procedure. Furthermore, the values for AGON/ANTG were between the normal 207 

range value of 66% and 75% stated above, with the exception at 240º/s for patients 208 

submitted to Latarjet procedure that had a mean value of 85.2%. This reflects that, for 209 

both surgeries, the balance of the muscles is maintained. The higher ratio found after the 210 

fatigue repetitions at 240º/s in patients submitted to Latarjet procedure might be due to a 211 

decrease in IR strength and, therefore, represents a greater external rotation eccentric 212 

force compared to the internal rotation concentric force. These results are important since 213 

different studies showed that ER/IR muscle imbalance may be a contributing factor to 214 

shoulder injuries.36,37,42  215 
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Rowe score 216 

The Rowe score is a clinical international scoring system often used for the postoperative 217 

assessment of anterior shoulder surgery. In the present study, we found no significant 218 

difference in the Rowe scores between shoulders submitted to Bankart repair or Latarjet 219 

procedure. The Rowe score range from 0 to 100 points and include the possible ratings 220 

of excellent, good, fair and poor. The patients included in this study submitted to either 221 

Bankart repair or Latarjet procedure achieved a rating considered good with a mean value 222 

of 86.7±11,9 and 87±12 respectively. Hurley et al., reported in their systematic review of 223 

long-term outcomes of the Latarjet procedure, a Rowe score with a mean average of 224 

88.5.26 In another systematic review, the long-term outcomes of the Bankart and Latarjet 225 

repairs were studied, where they found four studies that reported the results of 226 

arthroscopic Bankart repair with reported Rowe scores with an average of 85.5 and seven 227 

studies about open Latarjet procedure with reported Rowe scores with an average score 228 

of 87.9.35 Although the Rowe score is frequently used, the relationship between shoulder 229 

function and the level of strength recovery has not been well characterized.3,20 The Rowe 230 

score is not useful as an index of when it is the best time to start activities that require a 231 

higher performance because it is calculated after the patients started practicing sports or 232 

other activities. We think that the isokinetic strength measure of the rotator cuff muscles 233 

could give an indication about the better time to resume activities. Therefore, no surgery 234 

could be recommended solely by its reported Rowe scores. 235 

Implications 236 

Our results suggest an impairment of the external rotators for the APT in patients 237 

submitted to Bankart surgery and an overall impairment of the rotator cuff muscles for 238 

PTBW in patients submitted to Latarjet procedure. These results might have implications 239 
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in the type of activity that either group should be able to perform. The peak torque is a 240 

commonly studied parameter when performing isokinetic measurements but might 241 

represent an exceptional situation which not reflects a normal function. The APT provides 242 

information about the average production of force and gives an idea to what extent the 243 

maximum torque is close to the mean. The impaired capacity to maintain the APT in 244 

shoulders operated with Bankart repair could have implications when recommending 245 

between the Latarjet procedure and the Bankart repair through the type of activity the 246 

patient would want to perform. Sports where a more constant use of the force is needed, 247 

such as rowing or swimming, might benefit from the use of Latarjet procedure since, in 248 

the present study, the APT seems to be better preserved in the shoulders submitted to this 249 

surgery. However, in the present study, muscle fatigue in IR seems to be an important 250 

factor to consider in patients submitted to the Latarjet procedure and the difference in 251 

fatigability between the agonist and antagonist muscles could be a potential factor of 252 

shoulder instability during sports practice, in case of insufficient passive stabilizers.21,40 253 

On the other hand, patients that would want to practice some throwing sports where the 254 

maximal peak torque seems to play a more important role, especially those where higher 255 

angular velocities are achieved, like baseball, might benefit from the Bankart repair. 256 

Limitations 257 

The findings of this study did not demonstrate a significant deficit in isokinetic strength 258 

when directly comparing the shoulders submitted to Bankart repair versus Latarjet 259 

procedure. To the best of our knowledge, there are no previous studies comparing directly 260 

the isokinetic strength of the shoulders submitted to one of these two surgical techniques. 261 

The reduced number of evaluated patients contributed as a limitation to the statistical 262 

analysis as well as to find any significant association between the 2 surgeries. The low 263 

participation of patients in our study could be explained by difficulties with dislocation 264 
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to the location where the measurements took place as well as the lack of any financial 265 

support or justification for absence from work. Several parameters might have affected 266 

the isokinetic evaluation, e.g. age, gender, sports and activity level.22,24 However, we 267 

believe a fair comparison between surgeries can be made as we compared the isokinetic 268 

measurements of the involved shoulder with the uninvolved contralateral shoulder to 269 

exclude individual differences.  270 



16 
 

Conclusion 271 

This study showed a deficit in ER for both surgeries, particularly in APT in the Bankart 272 

group. Direct rehabilitation protocols should be performed to assess this loss of strength. 273 

The IR strength was not completely recovered in tasks involving fatigability of the 274 

subscapularis in the Latarjet group and the difference in fatigability between the agonist 275 

and antagonist muscles could be a potential factor of shoulder instability during sports 276 

practice. 277 

The Latarjet procedure seems to be a better option to recommend for patients that want 278 

to practice activities where a more constant use of force is needed and the Bankart repair 279 

might be better for patients wanting to practice activities that require an optimal peak 280 

torque such as those involving throwing at high velocities.  281 
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Table I 

 
Total (N=14) Bankart (N=9) Latarjet (N=5) 

Sex (N;%)       

    Male  11 78.6 6 66.7 5 100.0 

    Female  3 21.4 3 33.3 0 0.0 

Age, years (M;SD) 26.1 8.4 27.6 8.6 23.4 8.2 

Height, cm (M;SD) 174.3 6.8 173.8 7.8 175.2 5.7 

Weight, Kg (M;SD) 70.1 10.8 68.4 12.1 73.0 8.5 

BMI, Kg/m2 (M;SD) 22.9 2.7 22.6 3.1 23.7 2.0 

Elapsed time from surgery, months 23.4 13.1 22.7 14.4 24.6 12.0 

Sports and activity level (N;%)       

   Recreational 9 64.3 8 88.9 1 20.0 

   Federate 3 21.4 1 11.1 2 40.0 

   Competitive 2 14.3 0 0.0 2 40.0 

Dominant side (N;%)       

   right 12 85.7 7 77.8 5 100.0 

   left 2 14.3 2 22.2 0 0.0 

Involved shoulder (N;%)       

   right 6 42.9 4 44.4 2 40.0 

   left 8 57.1 5 55.6 3 60.0 

M, mean; SD, standard deviation 

  



 

Table II 

   

 Bankart  Latarjet  

 M SD  M SD p 

Agonist to antagonist ratio [%]       

60º/s 72.9 20.8 
 

70.1 15.6 .801 

180º/s 73.5 16.1 
 

75.9 23.1 .825 

240º/s 70.4 13.4  85.2 13.2 .070 

Range of motion [Deg]       

60º/s 55.9 6.2  58.7 1.9 .356 

180º/s 56.9 3.1  58.2 0.8 .361 

240º/s 57.3 1.6  58.3 0.6 .239 

Peak torque to body weight [Nm/Kg]       

External Rotation       

60º/s 32.1 8.7  37.1 8.5 .321 

180º/s 33.1 10.4  35.4 9.1 .687 

240º/s 36.0 11.8  44.1 9.0 .213 

Internal Rotation       

60º/s 46.7 20.0  48.4 11.6 .869 

180º/s 46.9 16.1  47.3 5.1 .951 

240º/s 52.0 16.4  49.0 12.5 .732 

Average peak torque [Nm]       

External Rotation       

60º/s 20.2 7.6  24.9 7.3 .291 

180º/s 19.9 6.7  23.7 6.3 .323 

240º/s 20.5 7.5  25.9 5.8 .186 

Internal Rotation       

60º/s 30.1 15.6  34.5 4.6 .553 

180º/s 29.7 14.0  31.0 3.6 .839 

240º/s 31.1 12.0  30.5 7.5 .923 

       

Rowe score 86.7 11.9  87.0 12.0 .961 

 Deg, degrees; M, mean; SD, standard deviation 

  



 

Table III 

   

 Involved  Uninvolved  

 M SD  M SD p 

Agonist to antagonist ratio [%]       

60º/s 71.88 18.51  74.71 9.86 .363 

180º/s 74.39 18.04  79.31 7.38 .240 

240º/s 75.69 14.75  78.50 12.04 .423 

Range of motion [Deg]       

60º/s 56.90 5.15  58.86 56.90 .109 

180º/s 57.36 2.56  58.33 57.36 .058 

240º/s 57.67 1.35  57.98 57.67 .509 

Peak torque to body weight [Nm/Kg]       

External Rotation       

60º/s 33.89 8.62  41.89 9.11 .002** 

180º/s 33.91 9.62  42.20 11.83 .013* 

240º/s 38.92 11.28  45.24 13.29 .015* 

Internal Rotation       

60º/s 47.33 16.99  54.22 16.95 .034* 

180º/s 47.04 12.95  53.31 14.71 .079 

240º/s 50.91 14.70  55.88 14.07 .099 

Average peak torque [Nm]       

External Rotation       

60º/s 21.89 7.57  27.60 9.25 .010** 

180º/s 21.29 6.55  27.19 9.55 .015* 

240º/s 22.42 7.22  27.51 10.49 .015* 

Internal Rotation       

60º/s 31.66 12.68  37.19 13.90 .052 

180º/s 30.14 11.15  34.11 13.59 .169 

240º/s 30.84 10.34  34.71 11.47 .043* 

Deg, degrees; M, mean; SD, standard deviation 

* p < 0.05    ** p < 0.01  *** p < 0.001 

  



 

Table IV 

   

 Involved  Uninvolved  

 M SD  M SD p 

Peak torque to body weight [Nm/Kg]       

External Rotation       

60º/s 32.12 8.66  38.27 8.08 .021* 

180º/s 33.09 10.35  36.79 9.60 .093 

240º/s 36.04 11.84  38.94 10.55 .066 

Internal Rotation       

60º/s 46.73 20.03  49.17 14.58 .374 

Average peak torque [Nm]       

External Rotation       

60º/s 20.23 7.60  24.16 7.64 .021* 

180º/s 19.94 6.66  23.31 7.28 .018* 

240º/s 20.48 7.47  23.43 7.75 .011* 

Internal Rotation       

240º/s 31.06 12.05  31.48 9.85 .953 

M, mean; SD, standard deviation 

* p < 0.05 

  



 

Table V 

   
 Involved  Uninvolved  

 M SD  M SD p 

Peak torque to body weight [Nm/Kg]       

External Rotation       

60º/s 37.08 37.08  48.40 7.54 .080 

180º/s 35.38 35.38  51.94 9.26 .043* 

240º/s 44.10 44.10  56.56 10.10 .043* 

Internal Rotation       

60º/s 48.40 11.56  63.32 18.65 .043* 

Average peak torque [Nm]       

External Rotation       

60º/s 24.86 7.32  33.80 9.31 .078 

180º/s 23.70 6.27  34.18 9.77 .080 

240º/s 25.92 5.83  34.86 11.52 .080 

Internal Rotation       

240º/s 30.46 7.54  40.54 12.95 .043* 

M, mean; SD, standard deviation 

* p < 0.05 
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