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Comparison of Rotational Strength in Shoulderswith Anterior Instability and
Normal Shoulders Using Isokinetic Testing

Dong-Ki Lee, M.D., Tae-Kwon Kim, M.D., Jin-Hyuck Lee, M.D., Dae-Hee L ee, M.D., Woong-Kyo Jung, M .D.

Department of Orthopedic Surgery, Sports Medicine Center, Korea
University College of Medicine, Anam Hospital, Seoul, Korea

Objective: It has been expected that patient with posttraumatic recurrent anterior shoulder dislocation
might have limited daily life activity because of pain and apprehension of dislocation. But there have
been only a small number of investigations regarding the rotator strength in this patient. The aim of this
study is to find the characteristics about rotator strength of patient with posttraumatic recurrent anterior
shoulder dislocation using an isokinetic testing.

Method: We enrolled thirteen patients with posttraumatic recurrent anterior shoulder dislocation and fif-
teen sex, age-matched healthy nonathletic subjectsin this controlled study. All participants were male and
there were no significant differences between the two groupsin age, height, weight, BMI. Isokinetic inter-
nal rotator and external rotator strength was evaluated with a Biodex 1sokinetic Testing machine (Biodex
Medical Systems, Shirley, NY, USA), tests were performed at 60 deg/sec and 180 deg/sec for both sides.
Peak torque normalized to body weight, external rotator to internal rotator ratio, total work and fatigue
were calculated for each angular velocity. The association between internal rotator and external rotator
strength and shoulder instability was analyzed by comparisons with a control group.

Results: Any notable differences could not be found between the two groups given all data from no
symptomatic left shoulder. There were no significant differences between the two groups statistically in
internal rotation strength of right shoulder. However, there has been a tendency that at all angular veloci-
ties, external rotator peak torque to body weight, total work and external rotator to internal rotator ratio
were significantly lower in the anterior instability group than the control group at all angular velocities.
There was no substantial difference between those groups with respect to the fatigue of external rotator
and internal rotator in our study.

Conclusion: The prominent characteristics of posttraumatic recurrent anterior shoulder dislocation are
external rotator weakness and loss of balance with externa rotator and internal rotator. Therefore selec-
tive training using this information rotator might be helpful in conservative treatment and rehabilitation.
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Sulcus grade

No
No
SLAP
No
No
No
SLAP
No
No
No
No
No
No

A21=3.9,

1-6
2~5
12-6
2~6
2~6
1-6
11-6
2~6
2~6
3~7
2~6
2~6
2~6

{

10
20
30
15
20
10

Number of dislocation Lesion of labral tear  Combined abnormality
20

108
72
36
36
36
24
24
24
24

21
21
29
38
20
23
19
19
22
21
41
22

10
11
12

Case Age Sex Duration (Month)
13

Table 1. Patients' demographic data
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(Biodex Medical Systems, Shirley, NY, USA)
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Fig. 1. Subject positioned for shoulder rotation with shoulder
abducted 80°, elbow flexed 90°, forearm neutralized.
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Fig. 2. The graph shows external rotator peak torque to body
weight and external rotator to internal rotator ratios were lower
in the anterior instability group than the control group at every
angular velocities (IR = internal rotators, ER = external rota
tors, PTBW = peak torque relationship to body weight, PT ratio
= peak torque ratio external rotator to internal rotator ratio).
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Table 2. Internal rotator and external rotator peak torque to body weight and external rotator to internal rotator ratios

Dominant* Nondominant*
Control Group Instability Group P-value Control Group Instability Group  P-value
60 deg/sec
External rotators 39.1+7.8 29.8+5.0 0.001 348+75 30.8+7.6 0.102
Internal rotators 59.0+8.6 54.4+135 0.167 54.0+10.2 51.0+123 0.596
ER/IR ratio 66.6+10.8 52.8+7.8 0.001 65.1+12 59.1+10.9 0.174
180 deg/sec
External rotators 36.0+7.3 29.8+10.4 0.040 324+6.7 325+114 0.945
Internal rotators 55.3+8.1 52.9+11.0 0.222 52.0+6.7 529+144 0.908
ER/IR ratio 65.3+10.6 53.6+11.3 0.006 62.3+8.7 57.9+11.8 0.322
*The values are given as the mean and the standard deviation.
IR = internal rotators, ER = external rotators.
Table 3. Internal rotator and external rotator total work
Dominant* Nondominant*
Control Group Instability Group p-value Control Group Instability Group ~ p-value
60 deg./sec
External rotators 168.5+59.7 120.0+36.6 0.023 151.7+56.5 1345+41.2 0.565
Internal rotators 269.3+67.2 2525+73.1 0.836 257.4+71.0 255.9+71.7 0.025
180 deg/sec
External rotators 329.7+115.2 193.8+76.9 0.002 308.2+126.0 253.1+133.9 0.222
Internal rotators 672.7+169.4 521.2+2375 0.084 670.3+166.5 591.8+221.8 0.174

*The values are given as the mean and the standard deviation.
IR = internal rotators, ER = external rotators, TW = total work.

Table 4. Internal rotator and external rotator fatigue

Dominant* Nondominant*
Control Group Instability Group p-value Control Group Instability Group ~ p-value

External rotators 30.7+£129 31.8+16.0 0.945 284+16.2 234+20.0 0.695

Internal rotators 20.1+7.2 20.1+9.6 0.872 17.7+9.9 9.0+20.3 0.447
*The values are given as the mean and the standard deviation.
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