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Abstract

In this paper, we investigated the effects of stability exercise of the upper extremities after
shoulder dislocation patients on pain and function. The control group (n=15) performed
traditional physical therapy, and the experimental group (n=15) performed shoulder
stabilization exercises for 30 minutes, and the subjects were evaluated using Visual Analog
Scale (VAS), Constant-Murley Scale (CMS), and Simple Shoulder Test (SST). In the
experimental group, the power items of CMS, SST and Active Abduction were statistically
significant compared to the control group. Shoulder stabilization exercises can help pain and
functional recovery in shoulder dislocation patients.
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1. Introduction

The shoulder joint is one of a few joints connected to muscles and tendons in a human body.
Although muscles and tendons enable the movement of arms in a wide range, only one-third
of the humeral head is in contact with the glenoid fossa in the scapula, which means that the
shoulder joint is a joint that is very weak in terms of stability. Because of this, the shoulder
joint is the most commonly dislocated joint in the human body, and dislocation may also
incur hand injuries [1].

Primarily, the connective tissues, such as the joint capsule, ligament, and glenoid labrum,
align and protect the joints for bones. Secondarily, muscle tone and contraction protect the
joints, thereby preventing dislocation or subluxation.

Many shoulder joint dislocations are anterior shoulder dislocations. Anterior shoulder
dislocations occur due to direct external injuries or during falls on an outstretched hand. The
injury type is divided into a Bankart lesion and a Hill-Sachs lesion. A Bankart lesion is a
detachment of the glenoid labrum or the articular capsules from the anterior glenoid cavity,
which can be seen by arthroscopy or magnetic resonance imaging. A Hill-Sachs lesion is an
injury in the articular cartilage or an osteochondral injury, which can occur due to the
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collision of the posterolateral side of the humeral head with the glenoid fossa. A Hill-Sachs
lesion is a bone injury that can be seen by general imaging methods. To treat patients with
anterior shoulder dislocation, surgical, non-surgical, and conservative treatments can be
applied. Among them, patients who chose surgical treatments had a lower recurrence rate
than patients who chose other treatments [2][3].

The soft tissue around the shoulder, such as ligaments, capsules, and the glenoid labrum,
can add stability to the shoulder, and the rotator cuff is the typical muscle to play that role.
Generally, shoulder dislocation tears or damages the glenoid labrum, surrounding soft tissues,
or the long head of the biceps brachii muscle [4]. Thus, surgery must be conducted to fix the
soft tissues. As surgical methods, Bankart repair, joint capsule repair, and thermal
capsulorrhaphy can be conducted. It is important to recover the limited joint range of motion
to a normal range and obtain muscle strength and stability after surgery. At the early days
after surgery, it is generally desirable to apply muscle strength exercises after using
hyperthermia, cryotherapy, and electrotherapy to control the pain and relax the soft tissues [5].

The stabilization exercise for shoulder joints is an exercise without too much pressure on
shoulder joints, which can be relatively safely applied to patients immediately after shoulder
joint surgery. The stabilization exercise of shoulder joints is used to correct functional
impediments, such as the abnormal location of the scapula and abnormal movements, to
provide the overall stability throughout the shoulder girdle [6].

The Swiss Ball is a widely used tool in core stability exercises. Marshall et al. (2005)
reported that the stabilization exercise using the Swiss Ball had a significant impact on the
activation of the rectus abdominis [7]. They also proved that the activation of the trapezius
was higher when the wall-press exercise using the Swiss Ball was conducted [8]. It has also
been reported that closed chain exercises are functionally more advantageous for
proprioception stimulation than open chain exercises. The stability of the scapulothoracic
joint is more important than the glenohumeral joint in the shoulder joints. The scapulothoracic
joint is not a true joint, but it plays an essential role in the mobility and stability of the
shoulder joint [9].

Thus, the stability in the scapulothoracic joint was attempted first by applying the shoulder
joint stabilization exercise for patients with the dislocation of the shoulder joint [10]. The
muscular atrophy and shortness in surrounding the shoulder joints, such as the teres minor,
teres major, subscapularis, rhomboids, serratus anterior muscle, and lower trapezius, can be
prevented and muscle strength can be strengthened through the stabilization exercise [11].
Previous studies have been conducted on the comparison of recurrence rates between non-
surgical and surgical treatments [4]. However, few studies have been conducted on pain
control, joint range of motion, and functional assessment of the shoulder joint after the
surgery of patients with shoulder dislocation. This study aims to determine the effects of the
shoulder joint stabilization exercise on the pain and functions of patients with shoulder
dislocation after surgery.

2. Subjects and methods

2.1. Subjects

This study selected 30 shoulder dislocation patients who were no more than three months
after their shoulder dislocation. The subjects were recruited by people living in C city, with
19 women, and 11 men. The age range of the subjects was set from 55 to 64 years of age.
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2.2. Research design

The shoulder is a joint that has a high risk of damage such as dislocation or a dislocation,
instead of having high mobility. People with limited shoulder movements have many
restrictions on their daily lives, especially those with dislocation patients with weakened
surrounding tissues that protect their shoulders. Therefore, it improves the quality of activities
of daily life of dislocated patients by stabilizing their shoulders.

This study examined the effects of conventional physical therapy and shoulder stabilization
exercise on shoulder pain and range of motion and functional activity in dislocated patients.
The subjects matched the ratio of men and women, but randomly assigned groups, and all
experiences were the same except for intervention for experimentation with blind test. The
application of treatment to the subjects was made by physical therapists with more than three
years of clinical experience.

2.3. Intervention for each group

The subjects had physiotherapy for 40 min, and the control group (n = 15) had traditional
physiotherapy for 30 min. while the experimental group (n = 15) had shoulder joint
stabilization exercises for 30 min. three times a week for six weeks. The researchers evaluated
the pain, functions, and the joint range of motion of the subjects. The treatment was
conducted by two experienced physiotherapists with more than 10 years of clinical experience.

More specifically, both the experimental and control groups had hyperthermia for 20 min.
followed by transcutaneous electrical nerve stimulation for 10 min. and laser treatment for 10
min. Then, each group had their group intervention for 30 min. For the intervention in each
group, the experimental and control groups conducted shoulder joint stabilization and general
exercises, respectively.

2.4. Pain and function assessment

To assess the pain level of the subjects before and after the treatment, a 100 mm Visual
Analog Scale (VAS) was used in which patients expressed their pain level in the shoulder
joint by seeing the VAS. To assess the functions of the shoulder joint, the Constant-Murley
Scale (CMS), which is known as a standardized clinical measurement method, was employed.
The assessment items were pain level, joint range of motion, activities of daily living, and
muscle strength of the shoulder joint. The total score was 100 points, which were divided into
35 points of subjective elements and 65 points of objective elements. The subjective elements
were pain level (15 points), activities of daily living (20 points), and the objective elements
were a range of motion (flexion, abduction, external rotation, and internal rotation, whose
possible total score was 40 points), and shoulder joint muscle strength (25 points). The higher
the item or total score was, the better the shoulder functions were. To measure a range of
motion, a goniometer was used to measure the active flexion and extension in the shoulder
joint.

2.5. Intervention procedure

For 15 subjects of the control group, 20 min. of hyperthermia, 15 min. of transcutaneous
electrical nerve stimulation, and 10 min. of laser were applied as general physiotherapy
treatments to control the pain, and then 20 min. of interferential current therapy, and five min.
of ultrasound were applied. For 15 subjects of the experimental group, the same general
physiotherapy treatments were applied, followed by a stabilization exercise. The shoulder
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joint stabilization exercise was conducted on a patient who lied flat on their back on the
treatment table, and the patient’s shoulder joint was located with the Swiss Ball while flexing
the knee joints at 90< Both feet were contacted at the bottom of the treatment table. The
Swiss Ball was fixed through adduction and retraction of the shoulder joint by the patients.
Patients with low back pain wore abdominal support to relieve the pressure on their waist.

In addition, the patients had their elbow joints flexed at 90=while standing and fixed the
Swiss Ball against the wall in the treatment room using the wrist of their lower arms and
leaning forward. Here, the therapist instructed the patients to push their arm outward to
maintain the position. All exercises had patients maintain their posture for 10 seconds
followed by five seconds of rest; this was done 10 times to complete one set. For the scapula
stabilization exercise and the shoulder joint stabilization exercise, three sets were conducted,
and three min. of rest were given between sets. For the stabilization of the scapula and
shoulder joint, the therapist let the patients apply resistance against various directions. The
treatments were conducted three times a week for six weeks, for a total of 18 exercises.

2.6. Statistical analysis

For the data processing in this study, descriptive statistics were conducted to determine the
general characteristics of the subjects. A paired sample t-test was conducted to determine the
difference in functional improvement before and after the treatment of the experimental and
control groups. An independent t-test was conducted to determine the treatment effect
between the groups.

The data were analyzed using SPSS version 20.0 for Windows, and the significance level a
was set to 0.05.

3. Results

There were 30 subjects participating in this study; eight males and 22 females, and the
mean age, mean weight, and mean height in the experimental group were 59.73 + 6.09 years,
58.27 + 6.46 kg, and 158.33 + 7.98 cm, and those of the control groups were 61.20 + 4.81
years, 57.87 + 5.84 kg, and 160.40 + 5.67 cm. There was no statistically significant
difference between them in the homogeneity test (p > .05) [Table 1].

Table 1. General characters of subjects

Experimental group (n=15) Control group (n=15) p
Age 59.73 +£6.09 61.20 +4.81 470
Body weight 58.27 +6.46 57.87 +5.84 .860
Body height 158.33 +7.98 160.40 £5.67 420
Sex (female / male) (9/6) (10/5)
Pain position (left / right) (5/10) (3/12)

The results of the experimental group before and after the treatment exhibited that the joint
range of motion in active flexion, active abduction, and the VAS results were statistically and
significantly different, and all items in the CMS were statistically and significantly different
(p < .05) [Table 2].
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Pre-test(n=15) Post-test(n=15) t p
Active Flexion 77.33 £11.47 86.67 +13.18 -2.068 .048*
Active Abduction 73.33 £5.56 83.00 +£7.51 -4.005 .000*
Visual Analog Scale 57.33 £12.80 45.33 £13.56 2.493 .019*
Simple Shoulder Test 10.80 +1.52 9.53 +£2.00 1.955 .061
PAIN 6.33 £2.97 8.67 £2.97 -2.153 .040*
ADL 11.73 £1.83 14,53 £2.56 -3.446 .002*
CMS ROM 17.60 +£5.19 22.27 £5.44 -2.402 .023*
POWER 13.47 £2.80 17.73 £3.03 -4.002 .000*
Total 49.47 +9.46 64.27 +£9.18 -4.348 .000*

*0<0.05, VAS =Visual Analogue Scale, SST =Simple Shoulder Test, ADL =Activities of Daily Living,

CMS = Constant-Murley scale The results of the control group before and after the
treatment exhibited that the joint range of motion in active abduction and the VAS results
were statistically and significantly different, and only the total score in the CMS was

statistically and significantly different (p < .05) [Table 3].

Table 3. Control groups analysis

Pre-test(n=15) Post-test(n=15) t p
Active Flexion 77.33 £14.38 85.33 +£15.41 -1.470 153
Active Abduction 77.67 £9.04 94.33 +9.98 -4.795 .000*
Visual Analog Scale 61.33 +11.87 50.67 +£14.13 2.239 .033*
Simple Shoulder Test 10.07 +1.53 10.13 +1.25 -131 .897
PAIN 7.67 £3.20 9.00 £2.07 -1.355 .186
ADL 11.73 £2.12 13.33 £2.35 -1.958 .060
CMS ROM 19.47 £5.37 21.87 £5.21 -1.243 224
POWER 14.80 +£3.26 16.40 £3.09 -1.381 178
Total 52.67 £10.05 61.67 £9.97 -2.462 .020*

*0<0.05, VAS =Visual Analogue Scale, SST =Simple Shoulder Test, ADL =Activities of Daily Living,

CMS = Constant-Murley scale The difference before and after treatment between the
experimental and control groups was statistically significant in the joint range of motion in
active abduction and simple shoulder test, and only the power item in the CMS was
statistically and significantly different (p < .05) [Table 4].

Table 4. Pre-post difference analysis in each group

Experimental group (n=15)| Control group (n=15) t p
Active Flexion 9.33 +4.95 8.00 £3.16 879 .387
Active Abduction 9.67 +£3.99 16.67 +4.88 -4.299 .000*
Visual Analog Scale -12.00 £4.14 -10.67 £4.58 -.837 410
Simple Shoulder Test -1.27 *1.16 0.07 £1.44 -2.793 .009*
PAIN 2.33 +2.58 1.33 %351 .887 .382
CMS ADL 2.80 +2.48 1.60 +2.29 1.375 .180
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ROM 4.67 £4.19 2.40 +1.88 1.913 .066
POWER 4.27 £3.90 1.60 £2.47 2.237 .033*
Total 14.80 +12.58 9.00 +11.00 1.344 190

*p<0.05, VAS =Visual Analogue Scale, SST =Simple Shoulder Test, ADL =Activities of Daily Living,
CMS = Constant-Murley scale

4. Discussions

The shoulder is a joint that is highly mobile but low in stability, which is used most
frequently in a human body. Around 95% of the patients who experienced dislocation for the
first time were due to external forces, such as external injuries or a fall. The dislocation is
likely to occur again if it is not properly treated early in the dislocation. The recurrence occurs
more often in their twenties, with a probability of up to 95%. The functional impediment or
pain in the shoulder has a significant impact on daily activities and causes a serious problem
that degrades one’s quality of life.

Bottoni et al. studied a recurrence rate of patients with shoulder dislocation [2]. They found
that nine out of 12 patients who had non-surgical treatment (75%) and one out of nine patients
who had arthroscopy surgery (11.1%) showed recurrence. However, patients who had
surgical treatment had difficulties in daily activities due to the limitation in their joint range of
motion after surgery. Thus, their physiotherapy should focus on the recovery of the joint
range of motion without pain and prevention or recurrence of shoulder instability by
strengthening muscle strength. As found in the report by Bottoni et al., the recurrence rate of
patients after surgery was not 0%. Thus, postoperative-management is important [2].

The treatment approach for the shoulder does not separate each of the joints one by one.
The movement of the shoulder is complete by the movements of the scapulothoracic joint,
glenohumeral joint, acromioclavicular joint, and sternoclavicular joint [12]. Since the
shoulder joint is extremely mobile and unstable in the human body, its stability can be raised
through muscles. This stabilization is the ability to finely control the joint consciously or
unconsciously, and the stabilization of the scapula affects normal movements of the shoulder
joint. The scapula is a bone where many muscles are attached to increase the stability of the
shoulder joint. Thus, the stabilization of the scapulothoracic joint should be established first,
then the glenohumeral joint should stabilize the shoulder joint, although this is not a true joint
[13]. The stabilization of the scapula primarily provides stability throughout the shoulder
girdle and is also used to correct abnormal movements. The treatment of external rotation of
the glenohumeral joint should also be taken in parallel. Since both the abduction and flexion
movements of the shoulder require external rotation, pain will occur easily without the correct
execution of external rotation movements [14]. Thus, after obtaining the stability of the
shoulder girdle, an approach should be taken in the following order: external rotation, flexion,
abduction, adduction, extension, and internal rotation in the glenohumeral joint.

Oliveira et al. (2008) reported that the activity of the trapezius increased when shoulder
and arm exercises were conducted using the Swiss Ball [8]. Furthermore, Marshall et al.
(2005) showed a considerable increase in activity in the rectus abdominis during the core
stabilization exercise using the Swiss Ball [4]. They also reported that a long-term
stabilization exercise had a significant effect on the functional improvement and reduction in
lower back pain [15].

The CMS results in this study were similar to those in the studies by Seo et al. and Jang
[16]. However, the Simple Shoulder Test (SST) results in the present study were not
statistically significant in the experimental group, which was in contrast with those of Seo et
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al. (2012) [16]. This result was due to the difference in patient groups. The VAS results in the
experimental and control groups in this study were similar to the groups in the studies
conducted by Seo and Jang [17]. Although the VAS scores did not have statistical
significance between groups, the pre-post comparisons within the same groups showed
statistical significance in both groups. The experimental group in this study had statistically
significant results in active flexion, active abduction, and VAS, and each item and total score
of the CMS. The control group in this study had a statistically significant difference in active
abduction, SST, and power item in the CMS before and after the treatment. The stabilization
exercise had a positive impact on power, functional recovery, and pain control. Active flexion
was not statistically significant between groups in the shoulder stabilization movement, but
active abduction was statistically significant between groups. Consistency of the shoulder
joint is important when the shoulder is abduction, and it can be seen as a benefit to the
movement by securing stability.

When comparing the difference before and after the treatment in the experimental and
control groups, the joint range of motion, activities of daily living, and total score of the CMS
did not show significant values, but the exercise using the Swiss Ball had an effect to some
extent, considering the change. This study had limitations in that its experiment period was
short and only the pure stabilization exercise was applied and compared within patients who
had their shoulder joint capsule repaired.

5. Conclusions

This study applied the shoulder stabilization exercise to patients with shoulder dislocation,
and evaluated patient pain and shoulder joint functions using the VAS, SST, and CMS. The
experimental group had statistically significant results in SST, active abduction, and power
item in the CMS. For future studies, the stabilization exercises will be conducted for patients
with stroke who had joint capsule repair. The future study will also see which muscles are
activated during the exercise using electromyography.
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