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Abstract

Background and objective: This study aimed to compare the efficacy
of two treatment protocols for supraspinatus tendinitis in female patients:
(1) hot pack combined with therapeutic ultrasound and exercise, and (2)
therapeutic TECAR combined with myofascial release and exercise. The
primary outcomes measured were pain reduction, improvement in range|
of motion (ROM), and functional recovery.

Methods: A randomized controlled trial was conducted with 60 female
participants diagnosed with supraspinatus tendinitis, equally divided into
two treatment groups. Group A received hot pack, therapeutic ultrasound,
and exercise, while Group B received therapeutic TECAR, myofascial
release, and exercise. Pain intensity was assessed using the Visual Analog
Scale (VAS), ROM was measured for shoulder flexion, abduction, and
external rotation, and functional recovery was evaluated using the
Shoulder Pain and Disability Index (SPADI). Assessments were made af]
baseline, mid-point (three weeks), and post-treatment (six weeks).
Results: Both groups showed significant improvements in all measured
outcomes. However, Group B demonstrated superior results across all
parameters. At the mid-point and post-treatment assessments, Group B
had significantly lower VAS scores compared to Group A, indicating]
greater pain reduction (p < 0.05). ROM improvements were also more
pronounced in Group B, with significant differences in shoulder flexion,
abduction, and external rotation (p < 0.05). Functional recovery, as
measured by SPADI scores, was significantly better in Group B at both
the mid-point and post-treatment evaluations (p < 0.05).
Conclusion: The combination of therapeutic TECAR and myofascial
release with exercise proved to be more effective than hot pack and
therapeutic ultrasound with exercise for managing supraspinatus
tendinitis in female patients.
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INTRODUCTION

Supraspinatus tendinitis is a prevalent condition characterized by inflammation and degeneration of the
supraspinatus tendon, part of the rotator cuff complex in the shoulder. This condition commonly arises from
repetitive overhead activities, trauma, or degenerative changes and leads to shoulder pain and impaired
function, significantly affecting the quality of life of those affected, particularly females [1]. The increasing
incidence of shoulder pathologies necessitates the exploration of effective treatment modalities to manage and
alleviate symptoms associated with supraspinatus tendinitis. Supraspinatus tendinitis is typically caused by
repetitive microtrauma to the supraspinatus tendon, leading to inflammation, fibrosis, and eventual
degeneration [2]. The supraspinatus muscle, one of the four rotator cuff muscles, plays a crucial role in shoulder
abduction and stabilization. Chronic overuse or acute injury can result in tendon impingement against the
acromion or coracoacromial ligament, exacerbating the inflammatory process and leading to tendinitis [3,4]
Patients with supraspinatus tendinitis typically present with shoulder pain, particularly during overhead
activities, and may experience weakness and limited range of motion. The pain is often localized to the
anterolateral aspect of the shoulder and can radiate down the arm. Clinical examination reveals tenderness over
the greater tuberosity and pain with resisted shoulder abduction and external rotation [5]. Diagnostic imaging,
including ultrasound and magnetic resonance imaging (MRI), is often employed to confirm the diagnosis and
assess the extent of tendon involvement [6]. Conservative management of supraspinatus tendinitis traditionally
involves a combination of rest, nonsteroidal anti-inflammatory drugs (NSAIDs), and physical therapy. Physical
therapy modalities, including thermal therapy, therapeutic ultrasound, and exercise, are commonly used to
alleviate pain, reduce inflammation, and restore function [7].

Hot pack therapy is widely used to manage musculoskeletal conditions, including tendinitis. The application
of heat increases blood flow to the affected area, promoting tissue relaxation and pain relief [8]. Heat therapy
is believed to enhance the extensibility of collagen tissues, reduce muscle spasm, and facilitate the removal of
metabolic waste products [9]. However, the effects of heat therapy are often transient, and its efficacy in the
long-term management of tendinitis remains debated [10]. Therapeutic ultrasound is a deep heating modality
that utilizes high-frequency sound waves to promote tissue healing and reduce inflammation. The mechanical
vibrations generated by ultrasound waves produce thermal and non-thermal effects, including increased cellular
metabolism, enhanced blood flow, and reduced pain perception [11,12,13] Among these, therapeutic TECAR
(Transfer of Energy Capacitive and Resistive) therapy and myofascial release have gained attention for their
potential benefits.

Therapeutic TECAR therapy involves the application of high-frequency electromagnetic energy to the affected
tissues. This modality operates on two modes: capacitive, which targets superficial tissues, and resistive, which
penetrates deeper structures [14]. TECAR therapy is believed to promote tissue healing by increasing local
blood flow, enhancing cellular metabolism, and reducing inflammation [15,16,17]

Myofascial release is a manual therapy technique that targets fascial restrictions to improve tissue mobility and
reduce pain [18]. Myofascial release involves applying sustained pressure to the fascial tissues, promoting the
release of adhesions and improving tissue elasticity [19]. This technique has been shown to enhance range of
motion, reduce pain, and improve functional outcomes in various musculoskeletal conditions [20,21,22].
Despite the availability of various treatment options, the optimal approach for managing supraspinatus
tendinitis remains unclear. While traditional modalities like hot pack therapy and therapeutic ultrasound are
widely used, emerging therapies such as TECAR therapy and myofascial release offer potential advantages.
However, there is limited research directly comparing these treatment modalities, particularly in the context of
supraspinatus tendinitis in females.

Females may experience unique biomechanical and hormonal factors that influence the prevalence and
progression of tendinitis [23]. Therefore, it is crucial to evaluate the efficacy of these treatment modalities in
this specific population to guide clinical decision-making and improve patient outcomes. The primary aim of
this study is to conduct a comparative analysis of two physiotherapeutic interventions for the management of
supraspinatus tendinitis in females. The study aims to evaluate the effectiveness of a traditional approach
involving hot pack, therapeutic ultrasound, and exercise in comparison to a modern intervention incorporating
therapeutic Tecar, myofascial release, and exercise.
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METHODOLOGY

3.1 Study Design

This study used a randomized controlled trial to evaluate the effectiveness of two treatment protocols for
supraspinatus tendinitis in female patients. Participants were randomly assigned to either Group A, receiving
hot pack, therapeutic ultrasound, and exercise, or Group B, receiving therapeutic TECAR, myofascial release,
and exercise.

3.2 Study Setting

The study was conducted in the Department of Physiotherapy at a Yashoda super speciality hospital kaushambi
Ghaziabad or OPD Physiotherapy Department IAMR collage Ghaziabad equipped with the necessary facilities
and equipment for the interventions.

3.3 Study Duration

The study spanned one year, from January to December, encompassing participant recruitment, intervention
administration, and follow-up assessments. Each participant underwent a six-week treatment period with
evaluations at baseline, mid-point (three weeks), and post-treatment (six weeks). The six-month period was
chosen to allow sufficient time for intervention effects to manifest and to provide a thorough evaluation of
short-term outcomes, including data analysis and interpretation.

3.4 Study Participants

Inclusion criteria for participants were female patients aged 20 to 50 with a clinical diagnosis of supraspinatus
tendinitis, persistent shoulder pain for at least three months, the ability to follow the study protocol, and
willingness to provide written informed consent. Exclusion criteria included a history of shoulder instability,
recent shoulder surgery, systemic inflammatory conditions, contraindications to therapeutic ultrasound or
TECAR, pregnancy, other medical conditions affecting shoulder function, and participation in another clinical
trial or physical therapy program during the study period.

3.5 Study Sampling
Participants were recruited using a convenience sampling method from female patients visiting the Department
of Physiotherapy with a diagnosis of supraspinatus tendinitis.

3.6 Study Sample Size

A power analysis determined that 60 participants were necessary to detect significant differences between the
two treatment groups with 80% power and a 0.05 significance level. Therefore, 30 participants were randomly
assigned to each intervention group. This sample size was selected to ensure robust statistical analysis and
reliable results, accounting for potential dropouts.

3.7 Study Procedure

Participants were randomly assigned to either Group A or Group B upon enrollment. Group A received hot
pack treatment, therapeutic ultrasound, and a structured exercise program, while Group B received therapeutic
TECAR, myofascial release, and a similar exercise program. Both groups attended three weekly sessions for
six weeks, conducted by licensed physiotherapists. Group A's interventions focused on heat therapy and
ultrasound, whereas Group B's interventions included TECAR and myofascial release, with both groups
following structured exercise regimens.

3.8 Study Data Collection

Data were collected at baseline, mid-point (three weeks), and post-treatment (six weeks) using the Visual
Analog Scale (VAS) for pain intensity, goniometer for range of motion (ROM), and the Shoulder Pain and
Disability Index (SPADI) for functional status. VAS ratings ranged from 0 (no pain) to 10 (worst pain
imaginable), ROM was measured in degrees for shoulder flexion, abduction, and external rotation, and SPADI
scores assessed the functional impact of shoulder pain.

3.9 Study Data Analysis
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Data analysis was performed using SPSS version 25.0. Descriptive statistics summarized participant
demographics and baseline characteristics. Independent t-tests compared mean differences between groups at
each time point, while paired t-tests assessed changes within groups. Repeated measures ANOVA evaluated
changes over time within and between groups for each outcome measure, considering the interaction effects of
time and treatment group. A significance level of p < 0.05 was considered statistically significant.

3.10 Ethical Considerations

The study adhered to ethical principles outlined in the Declaration of Helsinki and received ethical approval
from the Institutional Review Board (IRB). Informed consent was obtained from all participants, who were
assured of their right to withdraw at any time without consequences. Confidentiality and anonymity were
maintained, with data securely stored and accessible only to the research team. The study ensured no undue
risk or harm to participants.

RESULT AND ANALYSIS

4.1 Participant Demographics

Demographic Characteristics of Participants

Table 1 presents the detailed demographic characteristics of the participants in both Group A and Group B,
including p-values for statistical comparison.

Table 1: Demographic Characteristics of Participants

Characteristic ?S}()l‘)oup A= ?S}()l‘)oup B (n= B;Iue

|Age (years) 135.6 36.2 0.762 |
‘Duration of Symptoms (months) H5.4 H5.8 HO.541 ‘
[Body Mass Index (BMI) [24.3 24.7 0.683 |
[Gender (%) | | |
|- Female 1100% 1100% INA |
‘Employment Status (%) H H H ‘
|- Employed 160% 155% 0.795 |
‘- Unemployed H40% H45% H ‘
‘Dominant Hand (%) H H H ‘
- Right 190% 185% 0.719 |
- Left [10% 115% | |
Elg/usrlsczi el Activity Level 25 3 0.654

|Comorbidities (%) | | | |
|- Hypertension 115% 118% 0.756 |
- Diabetes 10% [[12% l0.782 |
‘Education Level (%) H H H ‘
- High School 140% 135% 0.796 |
‘— College Degree H45% HSO% HO.814 ‘
‘- Postgraduate HIS% HIS% HI.OOO ‘
Previous Shoulder Injury (%) ][20% [18% |0.835 |
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Figure 1: Demographic Characteristics of Participants
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4.2 Pain Reduction
Table 2 shows the changes in pain intensity measured by the Visual Analog Scale (VAS) at different time points.

Duration of Symptoms (months)

30)

Table 2: Visual Analog Scale (VAS) Scores

B Group B (n=30)

Group A (mean

Group B (mean

p-value (between

Time Point + SD) + SD) groups)
Bascline 72+1.1 74%1.0 0.578
Mid-point 3 45412 3.8+1.1 0.034*
weeks)

Post-treatment (6 28+1.1 19+1.0 0.009%**
weeks)

p-value  (within|| 00 <0.001**

group)

Figure 2: Visual Analog Scale (VAS) Scores
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4.3 Range of Motion (ROM)
Range of Motion (ROM) - Shoulder Flexion (Degrees)
As shown in Table 3, the shoulder flexion ROM improved significantly in both groups.

Table 3: Range of Motion (ROM) - Shoulder Flexion (Degrees)
Group A (mean||Group B (mean|p-value (between

Time Point + SD) + SD) groups)

Baseline 1203102  J1195=11.0 [0.731 |
Mid-point Q|40 41098  [1452+87  [0.045*

weeks)

Post-treatment (6

160.1 + 8.5 168.3+7.9 0.003**
weeks)

p-value  (within|

<0.001** <(0.001**
group)

Figure 3: Range of Motion (ROM) - Shoulder Flexion (Degrees)
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Range of Motion (ROM) - Shoulder Abduction (Degrees)
Table 4 highlights the shoulder abduction ROM improvements.

Table 4: Range of Motion (ROM) - Shoulder Abduction (Degrees)

. . Group A (mean|Group B (mean|p-value (between
Time Point + SD) + SD) groups)

Baseline [110.4+9.7  [111.0+105  [0.818 |
Mid-point (303,56 1354283  ||0.022

weeks)

Post-treatment (6 1505+ 7.9 157.9+72 0.006%**

weeks)

p-value  (within|| o 5, <0.001**

group) ' '
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Figure 4: Range of Motion (ROM) - Shoulder Abduction (Degrees)
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Post-treatment (6 weeks)

Improvements in shoulder external rotation ROM are detailed in Table 5.

Table 5: Range of Motion (ROM) - Shoulder External Rotation (Degrees)

. . Group A (mean|Group B (mean|p-value (between

Time Point + SD) + SD) roups)
group

[Baseline [456+63 46.1+67 |0.754 |
Mid-point Gleo.2+ 5.8 63.4+6.1 0.041*
weeks)
Post-treatment (6 703+ 5.4 75.6+5.7 0.004**
weeks)
p-value  (within <0.001** <0.001%**
group) ' '

Figure 5: Range of Motion (ROM) -
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4.4 Functional Recovery

Shoulder Pain and Disability Index (SPADI) Scores

Table 6 presents the SPADI scores, reflecting the functional status of the participants.
Table 6: Shoulder Pain and Disability Index (SPADI) Scores

Group A (mean||Group B (mean|p-value (between

Time Point

+ SD) + SD) groups)
[Baseline [65.4+8.9 l66.1+9.2 0.755 |
Mid-point  (|l;s 5, 7¢ 403+7.4 0.029*
weeks)
Post-treatment (6 306+7.1 255468 0.011%*
weeks) ] ' . ' '
p-value  (within <0.001** <0.001%*

group)

Figure 6: Shoulder Pain and Disability Index (SPADI) Scores
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DISCUSSION

The study's findings provide significant insights into the treatment of supraspinatus tendinitis, highlighting the
comparative efficacy of two distinct therapeutic protocols. Both groups demonstrated marked improvements
in pain reduction, range of motion (ROM), and functional recovery, yet the combination of therapeutic TECAR,
myofascial release, and exercise (Group B) yielded superior outcomes across all primary measures compared
to the combination of hot pack, therapeutic ultrasound, and exercise (Group A).

Participant Demographics and Baseline Characteristics

The demographic characteristics of the participants were well-balanced between the two groups, ensuring an
unbiased comparison of treatment outcomes. The average age of participants in both groups was similar, as
were the duration of symptoms and Body Mass Index (BMI). Employment status, dominant hand usage,
physical activity levels, comorbidities, education levels, and previous shoulder injuries were also comparable,
reinforcing the homogeneity of the study sample. This uniformity in baseline characteristics is crucial for the
validity of the study as it minimizes the potential confounding factors that could influence the treatment
outcomes.

Pain Reduction

Pain intensity, measured by the Visual Analog Scale (VAS), showed significant reductions in both groups over
time. At baseline, the mean VAS scores were high and similar between groups, indicating severe pain levels.
However, by the mid-point (three weeks), Group B demonstrated a significantly greater reduction in pain
intensity compared to Group A. This trend continued post-treatment (six weeks), with Group B reporting
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substantially lower pain levels. The within-group analysis confirmed that both groups experienced significant
pain relief, but the extent of pain reduction was more pronounced in Group B. The superior performance of
Group B could be attributed to the synergistic effects of TECAR therapy and myofascial release in reducing
inflammation and promoting tissue healing, which are essential for alleviating pain in tendinitis.

Range of Motion (ROM)

Improvements in shoulder ROM were assessed in terms of shoulder flexion, abduction, and external rotation.
Both groups showed significant enhancements from baseline to post-treatment, yet Group B consistently
outperformed Group A at all measurement points. For shoulder flexion, Group B exhibited greater
improvements at both the mid-point and post-treatment stages. Similarly, shoulder abduction and external
rotation also showed significant superiority in Group B. These findings suggest that TECAR therapy and
myofascial release might offer more effective mechanical benefits, enhancing the elasticity and mobility of the
shoulder tissues. The structured exercise program, common to both groups, undoubtedly contributed to these
gains, but the additional modalities in Group B seemed to amplify the effects.

Functional Recovery

Functional recovery, evaluated using the Shoulder Pain and Disability Index (SPADI), highlighted the overall
impact of the treatments on participants' daily lives. At baseline, both groups had high SPADI scores, reflecting
substantial functional impairment. By the mid-point, Group B exhibited a significantly lower SPADI score
compared to Group A, indicating better functional improvement. This trend was even more evident post-
treatment, with Group B showing a markedly lower SPADI score. The significant within-group improvements
underscore the efficacy of both treatment protocols in enhancing shoulder function, but the added benefit of
TECAR therapy and myofascial release in Group B suggests a more comprehensive recovery. This could be
due to the enhanced pain relief and ROM improvements translating into better functional outcomes.

Mechanisms Underlying the Treatment Efficacy

The distinct mechanisms of the interventions provide insights into their varying efficacies. TECAR therapy
involves capacitive and resistive energy transfer, which enhances microcirculation, reduces inflammation, and
promotes tissue regeneration. This could explain the superior pain reduction and ROM improvements observed
in Group B. Myofascial release, a manual therapy technique, targets the fascia and muscle tissues, relieving
tension and improving mobility, further contributing to the enhanced outcomes. In contrast, therapeutic
ultrasound in Group A primarily provides deep heat, which aids in pain relief and muscle relaxation but may
not offer the same regenerative benefits as TECAR therapy. The hot pack, while effective for superficial heat
therapy, lacks the deeper tissue penetration and specific therapeutic effects of TECAR.

Clinical Implications

The study's results have significant clinical implications for the treatment of supraspinatus tendinitis. The
superior outcomes associated with TECAR therapy and myofascial release suggest that these modalities should
be considered for inclusion in treatment protocols for this condition. Physiotherapists and clinicians can
leverage these findings to optimize treatment plans, potentially leading to faster and more comprehensive
recoveries for patients. Additionally, the structured exercise program's role in both groups highlights the
importance of active rehabilitation in managing tendinitis, emphasizing the need for personalized exercise
regimens tailored to individual patient needs.

Limitations and Future Research

Despite the promising findings, the study has several limitations. The sample size, although sufficient for
detecting significant differences, was relatively small, potentially limiting the generalizability of the results.
The study's duration was six months, providing a comprehensive short-term evaluation but not addressing long-
term outcomes. Future research should include larger sample sizes and extended follow-up periods to confirm
these findings and explore the long-term efficacy of the treatments. Additionally, while the study focused on
female patients, further research is needed to determine if these results are applicable to male patients and other
demographic groups.

CONCLUSION
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The study concluded that therapeutic TECAR combined with myofascial release and exercise is more effective
in reducing pain, improving range of motion, and enhancing functional recovery in female patients with
supraspinatus tendinitis compared to the combination of hot pack, therapeutic ultrasound, and exercise. These
results highlight the potential benefits of incorporating TECAR and myofascial release into treatment protocols
for this condition.
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