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Abstract

Introduction Shoulder stability is secured by dynamic and static stabilizers. Rotator cuff is responsible for dynamic stabi-
lization. In cases of shoulder instability their activity is disturbed. Capsulolabral repair restores mainly static stabilization.
This surgery treatment technique of shoulder instability was first described by Bankart in 1923. His idea, with further modi-
fications, is commonly used up to this day. Evaluation of muscle shoulder recovery after stabilization should be one of the
important criteria to allow patient to return to sport and work. However, not much isokinetic assessment after capsulolabral
repair was described. The aim of this study were the following: the comparative assessment of the shoulder rotatory strength
in patients following arthroscopic capsulolabral repair of unilateral anterior traumatic instability and clinical assessment
with comparison of pre and post-operative results.

Material and methods Forty-five patients, 14 women and 31 men, with an average follow-up of 4.4 years were tested bilater-
ally for internal and external rotation strength at four angular velocities. ASES and UCLA tests were collected before and
after surgery.

Results The values of peak moment and muscle power parameters were slightly lower for an operated shoulder in compari-
son to a healthy shoulder for the external rotation. Total work parameter in external rotation was significantly lower for the
operated shoulder in comparison to the non-operated side. The internal/external muscle group balance was lower for the
operated shoulder in comparison to reference values in the women group. Furthermore, both ASES and UCLA scores were
significantly higher after operation.

Conclusions After arthroscopic capsulolabral shoulder stabilization, slight differences in isokinetic evaluation, especially
in external shoulder rotation, occur. It affects rotators muscle balance. In functional evaluation significant improvement in
shoulder function occurs.

Keywords Shoulder instability - Isokinetic evaluation - Capsulolabral repair - Shoulder biomechanics

Introduction

Shoulder stability is secured by dynamic and static stabi-
lizers with the rotator muscles being responsible for the
dynamic component. However, in cases of shoulder insta-
bility their work is disturbed [1, 2]. Capsulolabral repair
restores mainly static stabilization, but the main purpose
of postoperative rehabilitation was to rebuild dynamic stabi-
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the return of muscle strength after treatment of instability
with open Bankart method [6, 7]. They suggested that return
of full muscle strength was possible after 9-12 months.
Amako et al. assessed results of arthroscopic stabilization
as well indicating faster recovery of internal rotation (IR)
compared to external rotation (ER) [2]. Tatha et al. described
persistent loss of ER strength 12 months after arthroscopic
stabilization [8]. Two other studies by Forthomme et al. and
Felicetti et al. showed that there were no statistically signifi-
cant differences between the operated and uninvolved RC
muscles after 1 and 6 months following the Latarjet method
[9, 10]. Rhee compared isometric muscle strength after
open and arthroscopic shoulder stabilization reporting faster
muscle recovery in arthroscopic group during first phase
following surgery; 12 months later both groups displayed
comparable results [11].

We have been using functional and proprioception testing
routinely for evaluation of patients with shoulder instability
[12, 13]. Based on our clinical observation of rehabilitation
progress—usually our patients return to sport after 9 months.
After literature review [2—11] we have hypothesized that the
muscle parameters after 6 months after surgery should reach
physiologic values. Therefore, the aim of this study was to
perform isokinetic evaluation of the RC following arthro-
scopic capsulolabral repair of unilateral anterior traumatic
instability. An additional goal was a clinical evaluation of
shoulder function using subjective and objective assessment.

Methods
Patients

The study group comprised 45 patients, 14 women (average
age: 37 y.o.; average weight: 71.4 kg; height: 170 cm; BMI:
24.6) and 31 men (average age: 30 y.o.; average weight:
82.5 kg height: 180 cm; BMI: 25.4) who had undergone
arthroscopic labral repair in the Dept. of Orthopaedics, Trau-
matology and Hand Surgery, at Poznan University of Medi-
cal Sciences. In all patients metallic anchors were used. In
those patients X ray evaluation did not show any signs of
anchor pullout or loosening. After surgery patients were
immobilized in Dessault-type shoulder brace for 4 weeks.
After immobilization period patients begin rehabilitation. In
the first phase they exercised with support to increase range
of motion with slow gradual increase in external rotation. In
the next phases patients performed strengthening exercises
and proprioception training.

In our group there were six patients who were treated for
recurrent instability. However, in all of them the evaluation
according to chosen protocol was performed after reopera-
tion. None of our patients has developed full instability after
surgery—dislocations that have to be treated with reduction.
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Patients were qualified based on the following inclusion
criteria:

e unilateral traumatic anterior shoulder instability
(TUBS)—type B2, according to Gerber’s classifica-
tion (one direction instability without articular laxity,
caused by trauma) [14],

e arthroscopic labral repair using suture anchors,

¢ no anchors loosening confirmed by radiological examina-
tion,

e minimal follow-up: 1 year, and

¢ 1o history of current or past contralateral shoulder prob-
lem.

Sixty consecutive patients that fulfilled the inclusion cri-
teria were invited for the evaluation, out of whom 45 patients
agreed to participate in study. The follow-up was 4.4 years
(ranged from 1 to 12). Most of our patients were evaluated
in the first 5 years after surgery (Table 1). We decided to
analyze all patients together. We compared the results of
patients in the most numerous groups and we have not found
significant differences. None of our patient was attending
any sports at professional or extensive level. All their activi-
ties were daily ones and leisure sport. We assumed this kind
of intensity of activity would not increase the strength much
when compared to longer and shorter period after surgery.
All procedures performed were in accordance with the ethi-
cal standards of the institutional research committee (Ethical
Committee at the Poznan University of Medical Sciences,
resolution number 894/11) and with the 1964 Helsinki dec-
laration and its later amendments or comparable ethical
standards. All participants had signed written consent forms.

Evaluation protocol

Evaluation protocol consisted of the following:

e (Clinical evaluation according to ASES and UCLA scores.
Results from pre and postoperative examinations were
compared.

e Postoperative radiological evaluation (it was requirement
for isokinetic test).

Table 1 The percentage distribution of years after surgery

Years after surgery Number () %

0<x<2 years 13 28.9
2<x<4 years 17 37.8
4 <x<6 years 4 8.9
6 <x<8 years 5 11.1
8 <x <10 years 3 6.7
10<x<12 years 3 6.7
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e [sokinetic examination at post-operative evaluation.
Healthy and treated shoulders were compared.

Isokinetic shoulder testing was performed with a Biodex
System 4 Pro® dynamometer. A bilateral protocol of IR and
ER strength was based on testing at 180°s (3 repetitions),
90°/s (3 repetitions), 360°/s (3 repetitions) and 270°%s (15
repetitions). Between each set there was a 15-s break for
patient subjective recovery.

The patient was stabilized in the chair to eliminate any
additional muscle compensation. The limb was stabilized
in dynamometer forearm and arm supporter (Fig. 1). The
shoulder was positioned in a safe position of 30°-45° abduc-
tion and testing was done in the scapular plane [15-17].
Patients’ warm up was provided by professional physiothera-
pists for each participant. There was verbal encouragement
given by the examiner during the test.

We have focused on the highest value of peak moment
(PM), the average value of peak moment/body weight (PM/
BW), average power (AP), total work (TW) and the ER/
IR ratio.

For clinical evaluation we used the ASES (American
Shoulder and Elbow Surgeons) score, created by the Society
of the American Shoulder and Elbow Surgeons. The ASES
score contains a physician-rated and patient-rated section.
Pain, instability and daily living activities’ assessment are
included in the patient section. The physician-rated section
contains range of motion, strength and instability evalua-
tion as well as other clinical tests. The maximum number
of points is 100 [18]. UCLA (University of California Los
Angeles) score contains pain, strength, range of motion,
function assessment as well as patient satisfaction. Points
range from 2 to 35 in this scale [19].

Fig. 1 Patient position during examination

Statistical analysis

The statistical analysis was performed using Statistica®13
software (StatSoft). Power analysis and sample size were
sufficient to provide valid results and comparisons. Nor-
mality tests were performed using Shapiro—Wilk test. Data
with standard normal distribution were calculated with
parametric #-Student test to assess the level of significance.
For data with non normal distribution Wilcoxon signed
rank test was used. To assess association between func-
tional scales results and biomechanical parameters, the
Spearman rank correlation with a conventional approach
for interpreting correlation efficiency was applied. Mod-
erate correlation was set 0.4 <r<0.69 and values of
0.7 <r<0.89 were set as strong correlation [20]. The level
of significance was set at p <0.05.

Results
PM, PM/BW, AP and TW

PM values in ER were slightly lower in the operated side
when compared to the non-operated side in both man and
woman group, in two velocities (270°/s in women group
and 180°/ in men group); these differences were significant
with p=0.04 (Tables 2, 3).

PM/BW and AP values were slightly lower in ER in
operated shoulder compared to non-operated (Tables 2, 3).

The TW parameter proved to be significantly lower with
p ranging from 0.04 to 0.0003 in ER for both women and
men, in the operated shoulder compared to the uninvolved
side, except velocity 180°/s in both groups (Tables 2, 3).

The ER/IR ratio

Davies et al., Dvir et al., and Perrin et al. have determined
in their work that the reference values of ER/IR ratio
parameter should be in between 0.64 and 0.71 [21-23].
The external/internal rotation strength ratio values in
operated shoulder in men group were 64% in 90°/s and
360°/s and 68% in 270°/s. These results corresponded with
reference values. In women group, in operated shoulder
the ratio was lower than reference values in all veloci-
ties except 180°/s. In both groups in 180°/s velocity ER/
IR ratio was 73%, higher than reference values. In non-
operated shoulder in both groups the ratio was almost
always higher than reference results. Agonist/antagonist
ratio results are summarized in Table 4.
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Table 4 ER/IR ratio values with comparison between operated and non-operated side

Muscle ratio
Legend:
Non-operated side Operated side p (test)
Women
90°/s 0.65v 0.63¢ 0.5*
180°/s i 0.731 0.02**
270°%/s 0.71v 0.561, 0.01*
Reference values of muscle ratio: 0.64-0.71
360°%/s 0.71v 0.611 0.04* ‘M Value higher than reference values
{ Value lower than reference values
V Proper value
Men
90°/s 0.741 0.64v 0.06**
180%/s 0.941 0.731 0.0003**
270%/s 0.76 ™ 0.68V 0.04*
360°/s 0.851 0.64Vv 0.04*

“t-Student test
**Wilcoxon test

ASES and UCLA scores

There was significant difference between ASES score
before and after surgery with p =0.000.001 (Fig. 2). Sig-
nificant difference was also observed in UCLA scores
before and after surgery with p <0.000.001 (Fig. 2).

Correlational analysis
This analysis revealed significant correlation between SSI
score before surgery and some of measured biomechani-

cal parameters in women and men group during involved
limb external rotation (Table 5). There was no significant

@ Springer

correlation between questionnaire scores and biomechanical
parameters in internal rotation examination. In all examined
groups there was a significant correlation between pain and
UCLA score before and after surgery (Table 6).

Discussion

The appropriate strength balance of shoulder muscles is
extremely important for a shoulder’s proper function and is
one of the most important factors in prevention of further
injuries or recurrence of shoulder instability [24]. Thus,
recovery of muscle strength and its related parameters
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Fig.2 Results of clinical assess- Functional assessment
ment mesured with ASES and 120
UCLA scores before and after
surgery
100 T
T Minimal and
80 maximal values:
ASES
60 min: 0
max: 100
40 7 UCLA
min: 2
20 max: 35
O T T T
ASES before  ASES after UCLA before UCLA after
surgery surgery surgery surgery
p=0,000001 p=0,000000

Table 5 Correlation between ASES score before surgery and biome-
chanical parameters: peak moment (PM), peak moment/body weight
(PM/BW) and average peak moment (AVG PM) in external rotation

External rotation 180°/s 90°/s 360°/s 270°/s
Women
PM/BW
r 0.33 0.62 0.65 0.53
p NS 0.04 0.03 NS
MEN
PM
-0.39 -0.05 -0.15 -0.15
p 0.046 NS NS NS
PM
-0.39 -0.11 —-0.09 -0.13
p 0.05 NS NS NS

seems to be crucial to regain optimal shoulder function
after instability period which was followed by the labral
repair. Isokinetic evaluation allows to assess a shoulder
strenght. The changes can be correlated to the shoulder
function. Although the PM is the classical strength out-
come parameter [21, 22, 25, 26], for the evaluation of mus-
cle endurance, total work may be equally or even more
suitable [22, 25]. To obtain the most reliable result, the
test should be measured at a speed of 90-450°/s with no
more than 50 repetitions [22, 26—28]. According to litera-
ture review the values should be measured at a speed of
90-450°/s with no more than 50 repetitions. It seems to
give the most reliable result [22, 26-28]. For maximum
objectivity our protocol was performed with wide velocity
spectrum (90°/s — 360°/s). The 90°/s speed with 3 rep-
etitions was chosen to assess maximum strenght. While

Table 6 Correlation between UCLA and pain before and after sur-
gery in women and man group

UCLA before UCLA after
Women
Pain before
r —-0.92 —-0.16
p 0.00001 NS
Pain after
r —0.41 —0.69
p NS 0.02
Men
Pain before
r —0.44 —0.61
p 0.02 0.001
Pain after
r —-0.08 —-0.72
P NS 0.00001

270°/s speed with 15 repetionswas used to evaluate the
endurance.

We found that peak moment was always lower in external
rotation in operated shoulder in comparison to non-operated
limb; in two velocities (270°/s in women group and 180°/
in men group) these differences were significant. In internal
rotation the relation was opposite. The most comparable to
our results were results reported by Amako et al.; however,
they were assessing shoulder muscle biomechanical param-
eters after open Bankart—Bristow method. With a similar
test methodology, 12 months after surgery, they achieved
results of 23 Nm for external rotation in the operated limb
and 24 in the sound limb and for internal rotation: 41 and 46
Nm, respectively [6]. The same authors have also examined
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patients, male only, over a 5-year period and obtained a
result of 24 Nm for ER and 38 Nm for IR [2]. The slightly
higher results in comparison to ours may be explained by the
higher speed used in the present study. In a group of patients
24 months after arthroscopic labral repair, the PMs were
41.8 and 12.2 Nm in ER and IR, respectively [8].

Amako el al. analyzed patients after arthroscopic shoulder
stabilization and found lower TW values in ER after surgery
in treated shoulder in comparison to contralateral side. How-
ever, they were not significant [2]. Our results considering
postoperative TW in ER are similar with Amako et al. [2].

The ER/IR ratio is a parameter which shows the muscle
equilibrium during shoulder rotation movements and is very
important in terms of the risk of re-injury of the shoulder.
Based on studies by Davies, Dvir and Perrin, norms of the
shoulder muscle balance of the internal and external rota-
tors group range from 64 to 71% (0.64-0.71) [21-23]. Their
calculations were based on peak moment and present ER to
IR strength dependency. Brown states that 90°/s and 270°/s
velocities seems to be most appropriate for muscle balance
examination [29]. In set with the lowest velocity (90°/s)
the noticeable resistant is the highest. The trail with 270°/s
velocity is the one with the biggest number of repetitions. In
women group the ratio parameter was lower than reference
values in operated shoulder (Table 4). In men group the ratio
parameter was corresponding with reference values. The rea-
son for it is not obvious. Literature states that that women are
more muscle fatigue resistant than men [30, 31]; however,
this assumption requires further research. Comparable rela-
tion was stated by Amako et al. In their research agon/anta-
gon ratio was lower than reference values as well [2]. Tahta
et al. found opposite relationship—internal rotation strength
was lower than external rotation strength which results in a
several hundred percent values of ratio [8]. It could be an
argument for taking under consideration the importance of
proper muscle balance during rehabilitation program.

For clinical evaluation we used ASES and UCLA scores.
Differences between pre and post-surgery results were sta-
tistically significant. ASES score results before surgery
correlated with PM parameters. In women group patients
with better function in clinical assessment before surgery
achieved higher values of PM parameters after operation. In
men group this dependence was inverse; however, only in
women group correlation was moderate. UCLA score cor-
related with pain before and after surgery in both groups
significantly. Patients with less pain achieved better func-
tional results.

Study limitations
We are aware that the prospective type of this study with bio-

mechanical examination would provide more accurate data.
In our study, functional evaluation is prospective but due
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to high risk of shoulder dislocation the isokinetic examina-
tion was performed only after surgery when proper shoulder
stability was regained.

Conclusions

Clinical results measured with ASES and UCLA scores
show significant improvement of limb function and reduc-
tion of pain and instability.

The values of peak moment and muscle power parameters
were slightly lower in external rotation in operated shoulder
in comparison to non-operated shoulder. Total work parame-
ter in operated shoulder was significantly lower after surgery
in comparison to healthy side. It is related to compromised
balance of rotator muscles group and, in our opinion, should
serve as a recommendation to focus more attention on mus-
cle balance during rehabilitation program.

Declarations

Conflict of interest All authors declare that they have no conflict of
interest.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Wilk K, Macrina L, Reinold M (2006) Non-Operative rehabilita-
tion for traumatic and atraumatic glenohumeral instability. N Am
J Sports Phys Ther. 1(1):16-31

2. Amako M, Arino H, Tsuda Y, Tsuchihara T, Nemoto K (2017)
Recovery of shoulder rotational muscle strength after arthroscopic
Bankart repair. Orthop J Sports Med 5(9):2325967117728684.
https://doi.org/10.1177/2325967117728684

3. Bessiere C, Trojani C, Pélégri C, Carles M, Boileau P (2013)
Coracoid bone block versus arthroscopic Bankart repair: A com-
parative paired study with 5-year follow-up Orthop. Traumatol
Surg Res 99(2):123-130. https://doi.org/10.1016/j.0tsr.2012.12.
010

4. Ateschrang K, Fiedler S, Schroter S, Stockle U, Freude T (2014)
Duration of inability for work and return to physical work
after arthroscopic and open labrum refixation. Z Orthop Unfall
152(3):252-259

5. Voos JE, Livermore RW, Feeley BT, Altchek DW, Williams
RJ, Warren RF, Cordasco FA (2010) Prospective evaluation of


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/2325967117728684
https://doi.org/10.1016/j.otsr.2012.12.010
https://doi.org/10.1016/j.otsr.2012.12.010

Archives of Orthopaedic and Trauma Surgery (2022) 142:3927-3935

3935

10.

11.

12.

13.

14.

15.

16.

17.

18.

arthroscopic bankart repairs for anterior instability Am. J Sports
Med 38(2):302-307. https://doi.org/10.1177/0363546509348049
Amako M, Imai T, Okamura K (2008) Recovery of shoulder rota-
tional muscle strength after a combined Bankart and modified
Bristow procedure. J Shoulder Elb Surg 17:738-743. https://doi.
org/10.1016/j.jse.2008.01.145

Pavlik A, Csepai D, Hidas P (1996) Sports ability after Bankart
procedure in professional athletee. Knee Surg Sport Traumatol
Arthrosc 4:116-120

Tahta M, Akmese R, Ozberk ZN, Coskun OO, Isik C, Korkusuz F,
Bozkurt M (2013) Muscle strength and function of shoulders with
Bankart lesion after successful arthroscopic treatment: interlimb
comparison 24 months after surgery. Arch Orthop Trauma Surg
133(12):1711-1718. https://doi.org/10.1007/s00402-013-1859-6
Forthomme B, Willems S, Hurlet S, Berger J, Houben G (2005)
Shoulder Isokinetic Profile After Latarjet’s Technique Isokinet.
Exerc Sci 13:71-76

Felicetti G, Scarabelli AD, Gastaldi C, Rovati D (2000) Isokinetic
assessment and mid- term work reincorporation of patients sur-
gically treated with the shoulder Latarjet technique. G Ital Med
Ergon. 22(4):324-327

Rhee Y, Lim C, Cho N (2007) Muscle strength after anterior
shoulder stabilization: arthroscopic versus open Bankart repair.
Am J Sports Med 35(11):1859-1864

Lubiatowski P, Ogrodowicz P, Wojtaszek M, Romanowski L
(2019) Bilateral shoulder proprioception deficit in unilateral
anterior shoulder instability. J Shoulder Elb Surg 28(3):561-569.
https://doi.org/10.1016/j.jse.2018.08.034

Olczak I (2014) The impact of Kinesiology Taping aplication on
joint position sense in shoulder instability, Dissertation, Poznan
University of Medical Sciences

Gerber C, Nyffeler R (2002) Classification of glenohumeral joint
instability Clin. Orthop Relat Res 400:65-76

Hartsell H (1999) The effects of body position and stabilization on
isokinetic moment ratios for the shoulder rotators Isokinet. Exerc
Sci 7:161-170

Lubiatowski P, Kaczmarek P, Dzianach M, Ogrodowicz P,
Bre¢borowicz M, Dlugosz J, Lisiewicz E, Romanowski L (2013)
Clinical and biomechanical performance of patients with failed
rotator cuff repair. Int Orthop 37(12):2395-2401. https://doi.org/
10.1007/500264-013-2024-0

Lubiatowski P (2011) Impact of selected factors on final outcome
of rotator cuff repair—clinical and experimental study, Disserta-
tion, Poznan University of Medical Sciences

Richards RR, An KN, Bigliani LU, Friedman RJ, Gartsman GM,
Gristina AG, Iannotti JP, Mow VC, Sidles JA, Zuckerman JD

20.

21.

22.

23

24.

25.

26.

217.

28

29

30.

31.

(1994) A standardized method for the assessment of shoulder
function. J Shoulder Elbow Surg 3(6):347-352. https://doi.org/
10.1016/S1058-2746(09)80019-0

. Kay SP, Amstutz HC (1988) Shoulder hemiarthroplasty at UCLA.

Clin Orthop Relat Res 228:42-48

Bali J, Kant A (2017) Basics of biostatistics. The Health Science
Publisher, New Delhi, pp 191-204 (Jaypee Medical Inc.)
Davies G (1992) A compendium of isokinetics in clinical usage,
4th edn. S&S Publishers, Onalaska

Dvir Z (1995) Isokinetics: muscle testing, interpretation, and clini-
cal applications. Churchill Livingstone, Edinburgh

Perrin D (1993) Isokinetic exercise and assessment. Human Kinet-
ics, Champaign

Poppen N, Walker P (1976) Normal and abnormal motion of the
shoulder. J Bone Jt Surg Am 58:195-201

Guido J Providing right resistance Biodex Multi-Joint System:
Isokinetic Source Book, 4: 21-23

Manca A, Dvir Z, Deriu F (2018) Strength and work parameters
in people with multiple sclerosis and in healthy individuals: a
responsiveness study of the ankle dorsiflexors. Isokinet Exerc Sci
26:53-61

Zanca G, Oliveira A, Saccol M, Mattiello-Rosa S (2011) Isoki-
netic dynamometry applied to shoulder rotators—velocity limi-
tations in eccentric evaluations. J Sci Med Sport 14(6):541-546.
https://doi.org/10.1016/j.jsams.2011.05.002

Jee Y-S (2015) Usefilness of measuring isokinetic torque and bal-
ance ability for exercise rehabilitation. J Exerc Rehabil 11(2):65—
66. https://doi.org/10.12965/jer.150197

Brown L (2000) Isokinetics in human performance. Human Kinet-
ics, Florida

Avin K, Naughton M, Ford B, Moore H, Monitto-Webber M, Stark
A, Gentile A, Law L (2010) Sex differences in fatigue resistance
are muscle group dependent. Med Sci Sports Exerc 42(10):1943—
1950. https://doi.org/10.1249/MSS.0b013e3181d8f8fa

Hunter S (2016) Sex differences in fatigability of dynamic con-
tractions. Exp Physiol 101(2):250-255. https://doi.org/10.1113/
EP085370

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1177/0363546509348049
https://doi.org/10.1016/j.jse.2008.01.145
https://doi.org/10.1016/j.jse.2008.01.145
https://doi.org/10.1007/s00402-013-1859-6
https://doi.org/10.1016/j.jse.2018.08.034
https://doi.org/10.1007/s00264-013-2024-0
https://doi.org/10.1007/s00264-013-2024-0
https://doi.org/10.1016/S1058-2746(09)80019-0
https://doi.org/10.1016/S1058-2746(09)80019-0
https://doi.org/10.1016/j.jsams.2011.05.002
https://doi.org/10.12965/jer.150197
https://doi.org/10.1249/MSS.0b013e3181d8f8fa
https://doi.org/10.1113/EP085370
https://doi.org/10.1113/EP085370

	Isokinetic and functional shoulder outcomes after arthroscopic capsulolabral stabilization
	Abstract
	Introduction 
	Material and methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Patients
	Evaluation protocol
	Statistical analysis

	Results
	PM, PMBW, AP and TW
	The ERIR ratio
	ASES and UCLA scores
	Correlational analysis

	Discussion
	Study limitations

	Conclusions
	References


