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Male, 66-year-old  Male, 65-year-old

Frozen shoulder

Limited range of motion of shoulder ¢ pain radiating into the neck and elbows ¢ shoulder pain
Injection of prolotherapy ¢ physical therapy

Rehabilitation

Unknown etiology

Frozen shoulder (FS) is a common conditions that causes significant morbidity. It is characterized by restriction
of both active and passive shoulder motion (ROM) of the glenohumeral joint. The etiology, pathology, and most
efficacious treatments are unclear. The purpose of FS treatment is complete elimination of pain and recovery
of shoulder joint function. Prolotherapy injects certain compounds into articular spaces, ligaments, and/or ten-
dons to relieve pain and disability around joint spaces and to stimulate a proliferation cascade to enhance tis-
sue repair and strength. This case report aims to describe functional outcome changes in 2 patients with FS,
comparing prolotherapy combined with physical therapy vs physical therapy only.

We report the cases of 2 patients with confirmed FS. Patient A was 66-year-old man with chief concern of right
shoulder pain and limited ROM in the past 3 months, which disrupted daily life, with a visual analog scale (VAS)
of 6 out of 10. Patient B was 65-year-old man with chief concern of right shoulder pain and limited ROM in the
past 2 months. The symptoms affected his general quality of life, with a VAS of 5 out of 10. Patient A under-
went prolotherapy combined with physical therapy and had significantly improved ROM after 2 weeks, with
relieved pain and improved shoulder function. Patient B underwent physical therapy only and showed similar
ROM and no significant pain improvement.

Initial treatment with prolotherapy combined with physical therapy for patients with frozen shoulder achieved
fast improvement of active and passive ROM, significantly decreased pain, and improved quality of life com-
pared to physical therapy intervention only.

Bursitis ¢ Prolotherapy ¢ Physical Therapy Modalities ¢ Functional Status
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Background

Frozen shoulder (FS) is a common conditions that causes sig-
nificant morbidity and is characterized by restriction of ac-
tive and passive motion of the glenohumeral joint. The etiol-
ogy, pathology, and most efficacious treatments are unclear.
The lifetime prevalence of frozen shoulder is estimated to be
2-5% of the general population and it occurs more common-
ly in women [1,2].

The purpose of treatment of FS is complete recovery of joint
function and elimination of pain [3]. FS has been regarded as
self-limiting, but in a prospective study, 50% of patients were
still experiencing pain or stiffness of the shoulder at a mean
of 7 years from onset of the condition [4].

Due to the increasing prevalence and morbidity, current man-
agement of FS includes non-operative and operative interven-
tions. Conservative treatment of FS is successful in up to 90% of
patients [5]. Prolotherapy is an injection-based complementary
therapy that uses 15% dextrose in a 10-ml disposable syringe
filled with 3.75 ml 40%, 1 ml lidocaine, and 5.25 ml aquadest,
which affects the articular spaces, ligaments, and/or tendons,
and treats the causes of pain and disability around joint spac-
es [6,7]. Injection of solutions that include dextrose can cause
local inflammation that stimulates a proliferation cascade in
which various cells, including fibroblasts, endothelial cells, and
myofibroblasts, enhance tissue repair and strength. The final
phase of healing is tissue remodeling, which decreases pain,
improves joint stability, biomechanics, and function, and also
increased active and passive shoulder motion [7-10].

Here, we report 2 cases with the different interventions of
patients with FS diagnosed. This case report aims to describe
the functional outcomes of 2 patients — 1 treated with prolo-
therapy combined with physical therapy and the other only
receiving physical therapy — using the Disability of the Arm,
Shoulder, and Hand (DASH) score, to maintain and improve
the quality of life (return with no limited range of motion) and
to reduce morbidity.

Case Reports

Patient A

A 66-year-old man came to the rehabilitation clinic with a chief
concern of right shoulder pain and limited range of active and
passive motion starting 3 months ago. He reported not being
able to move his right arm and having a hard time doing ac-
tivities of daily life such as dressing and washing. The pain in
the shoulder was felt radiating into the neck and elbows. He
was awakened at night due to pain. His pain was measured
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based on the Visual Analog Scale (VAS), which was 6 out of
10 in daily activities. He had is no comorbidities.

On examination, his right glenohumeral joint active ranges
of motion (ROM) were: flexion 130 degrees, extension 25 de-
grees, abduction 135 degrees, adduction 30 degrees, exter-
nal rotation 30 degrees, and internal rotation 30 degrees. The
resisted right glenohumeral joint with each range of motion
was graded 3/5. Anterior, posterior, and posteroinferior joint
play of the right glenohumeral joint was restricted and pain-
ful. His right rotator cuff muscle (supraspinatus, infraspinatus,
teres minor, and subscapularis) were tender upon palpation.

The diagnosis of the frozen shoulder was determined follow-
ing anamnesis, physical therapy examination, and evaluation.

Treatment for the patient consisted of injection of prolother-
apy, which contained dextrose 15% with disposable syringe
10 ml with 3.75 ml 40%, 1 ml lidocaine, and 5.25% ml sterile
water. The injection points on the rotator cuff included the su-
praspinatus, infraspinatus, teres minor, subscapularis, and in-
traarticular glenohumeral joint, subacromial bursa, long head
tendon of the biceps, and acromioclavicular joint [19]. Injections
are administered 4 times with an interval of 2 weeks between
each injection. The treatment combined with intervention
therapy consisted of shoulder-strengthening exercise, gentle
stretching, and ultrasound diathermy of the shoulder region.
Interventions included a home exercise program, instruction in
shoulder compress heat/ice use, ROM, and muscle stretching.

The patient was scheduled for therapy 3 times a week, in
these patients during the first to sixth weeks had complete
and regular therapy. At weeks 7 and 12, he missed 1 thera-
py session each.

At the 12- week visit, the active ROM right glenohumeral were:
flexion 170 degrees, extension 60 degrees, abduction 170 de-
grees, adduction 60 degrees, external rotation 60 degrees, and
internal rotation 75 degrees, showing more improvements in
ROM. After 12 weeks of injection prolotherapy combined with
physical therapy, he had further relief of pain and improved
function based on the improved DASH score.

Patient B

The patient was a 65-year-old man came to the rehabilitation
clinic with a chief concern of right shoulder pain and limited
range of active and passive motion starting 2 months ago.
These problems started gradually but over time the symptoms
began to affect his general quality of life. His pain got worse
at night and disrupted his sleep. The patient reported diffi-
culty working and dressing. Pain measured based on the VAS
was 5 out of 10 in daily activities. He had no comorbidities.
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During examination, his right glenohumeral joint active ranges
of motion (ROM) were: flexion 110 degrees, extension 25 de-
grees, abduction 120 degrees, adduction 35 degrees, external
rotation 25 degrees, and internal rotation 30 degrees. The re-
sisted right glenohumeral joint with each range of motion were
graded 3/5. His right rotator cuff muscles (supraspinatus, infra-
spinatus, teres minor and subscapularis) were tender upon pal-
pation. The diagnosis of frozen shoulder was determined follow-
ing anamnesis, physical therapy examination, and evaluation.

Initial treatment with physical therapy intervention consisted
of shoulder-strengthening exercise, gentle stretching, and ul-
trasound diathermy of shoulder region. Interventions included
a home exercise program, and instruction on shoulder com-
press heat/ice use, ROM, and muscle stretching.

The patient was scheduled for therapy 3 times a week during
weeks 1-12 for complete and regularly therapy.

At the 12-week visit, the active ROM right glenohumeral were:
flexion 135 degrees, extension 45 degrees, abduction 130 de-
grees, adduction 60 degrees, external rotation 45 degrees,
and internal rotation 35 degrees, showing improvements of
ROM. After 12 weeks of physical therapy, he had decreased
pain and improved function based on the improved DASH
score (Tables 1-4).

Discussion

As shown in Table 1, both of these patients had a frozen shoul-
der diagnosis. Reeves [11] identified 3 phases in the natural

Table 1. Comparison data of the patients.

history of the frozen shoulder: (1) an early painful phase last-
ing 10-36 weeks; (2) an intermediate, stiff or frozen phase
characterized mainly by a limited range of motion lasting
4-12 months; and (3) a recovery or thawing phase lasting 5-24
months or more. Both of these patients were in the first phase
when they initially visited the clinic.

Hai le et al [5] found that clinical FS patients usually first pres-
ent with shoulder pain followed by gradual loss of active and
passive range of motion (ROM) due to fibrosis of the glenohu-
meral joint capsule. Boyle-Walker et al [12] observed that the
majority of patients (90.6%) reported developing shoulder pain
before loss of motion. These previous case reports are similar to
our clinical findings from our patients. They also emphasize the
problem of shoulder pain with limited active and passive ROM.

By presenting a chronic course, pain, and unwieldy treatment,
this condition affects shoulder function for daily living activ-
ities, compromising the quality of life (QoL) of patients, such
as writing, washing their back, wearing clothes, and also diffi-
culty sleeping due to pain. The Disability of the Arm, Shoulder,
and Hand Questionnaire (DASH) is a self-administered regional
questionnaire consisting of 30 specific questions used to eval-
uate functional capacity of the affected arm. It has a score that
ranges from zero to 100, and the higher the score, the great-
er the functional disability. DASH has been recommended for
use in evaluation of patients with shoulder disabilities [13].
Although Patient A had a higher DASH score than Patient B,
both patients were classified as having a severe quality of life
disruption. Outcomes from Patient A were much better than
Patient B, which might be the result of combined prolothera-
py and physical therapy intervention.

Patient A Patient B

Age 66 years
s Male
b Retied
Comotbidty  Nome

Right shoulder pain with limited range of
active and passive motion

Duration of symptoms 3 months
VAS 6
DASH score 60%

Prolotherapy injection with physical therapy

intervention

65 years

Right shoulder pain with limited range of
active and passive motion

Weeks 1-6: Three times each week

Therapy adherence

Weeks 7-12: Two times each week
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Table 2. Range of Motion before Intervention.

Range of motion Patient A Patient B
Flexion (0-180°) 120° 110°
CExtension 0909 s x5
 Abduction 0-180) 1% o
* Adduction G075 e E
External rotation (0600 0 s
Internal rotation 0-90° e 0
Table 3. Range of motion “Patient A” after intervention.
Range of motion Weeks 2 Weeks 6 Weeks 12
Flexion (0-180°) 130° 140° 170°
CExtension 0909 s s 60°
 Abduction (0-180) ns o1 o100
* Adduction G075 soe o 60°
Extemnal rotation (0-45°  so° s 60°
Internal rotation 0-90° so° o 75
Table 4. Range of motion “Patient B” after intervention.
Range of motion Weeks 2 Weeks 6 Weeks 12
Flexion (0-180°) 115° 120v 135°
CExtension 0909 N v s
 Abduction (0-180) ns om0
* Adduction G075 o3 O 60°
Extemnal rotation (0-45°) s e 4
Internal rotation 090 s 0 3

Prolotherapy has been used in clinical practice to treat various
chronic musculoskeletal conditions, such as ligamentous laxity,
arthritic conditions, osteoarthritis, and tendinosis. Prolotherapy
is prepared with hypertonic dextrose in distinct concentrations
that introduce small amounts of an irritant solution to the site
of pain and cause the osmotic rupture of local cells. Increased
glucose in the extracellular matrix stimulates local tissue irri-
tation, which produces acute inflammatory response and im-
proves fibroblast proliferation and subsequent collagen syn-
thesis, which are key factors for healing and tissue renewal.
Dextrose prolotherapy can reduce pain and improve shoul-
der function and patient satisfaction, which improves patient
quality of life [14]. The aim of this case report was to present
the results of prolotherapy for treatment of frozen shoulder.
Seven et al used prolotherapy in treatment of chronic rotator
cuff lesions in 101 patients (44 controls and 57 in the prolo-
therapy group); the prolotherapy group achieved a significant
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improvement in VAS, quality of life, and shoulder range of mo-
tion at 3 weeks of treatment when compared to pre-injection
values and this significant improvement continued after the
repeated injections (P<0.001). Both of the groups achieved
these significant improvements, but 92.9% of patients in the
prolotherapy group achieved good outcomes, while the con-
trol group only reached 56.8% [14]. Page et al [15] stated that
using therapy with strengthening, stretching, and ultrasound
increased function and range of motion in patients with fro-
zen shoulder. The aims of interventions are to relieve pain,
promote healing, reduce muscle spasms, increase joint range,
strengthen weakened muscles, and improve biomechanics and
function [16,17]. In this case report, we combined prolother-
apy with physical therapy intervention based on the mecha-
nism pathway to treat frozen shoulder, showing that healing
time is faster than with physical therapy only, with relieved
pain, increased ROM, and improved quality of life.
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Conclusions

Initial treatment with prolotherapy combined with physical ther-
apy in a patient with frozen shoulder showed benefits, includ-
ing fast improvement of active and passive ROM, significantly
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