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Abstract

Introduction: Rotator cuff injuries are a leading cause of shoulder pain and dysfunction, especially in middle-
aged and elderly individuals, with prevalence increasing with age and activity. The rotator cuff consists of four
muscles—supraspinatus, infraspinatus, subscapular is, and teres minor—that stabilize the shoulder and enable
movement. Injuries can result from trauma, degeneration, repetitive overhead activity, or impingement, leading
to pain, weakness, and restricted motion.

Aims: To analyse the demographic variations in the incidence of rotator cuff injuries with the help of magnetic
resonance and ultrasound imaging in rural population and to assess the diagnostic effectiveness of
Ultrasonography (USG) in comparison to magnetic resonance imaging (MRI) for evaluating shoulder pain and
detecting rotator cuff injuries.

Methods: The study was an analytical cross-sectional study conducted in the Department of Radio diagnosis at
B K L.Walawalkar Rural Medical College and associated hospital, Chiplun, Ratnagiri. Maharashtra, India. It
included 40 symptomatic patients presenting for diagnosis or treatment of suspected rotator cuff injuries, all of
whom underwent both MRI and Ultrasonography (USG)evaluations.

Result: The study included 40 participants with a mean age of 40.28 + 7.89 years. Males had a slightly higher
mean age (41.25 + 8.42 years) compared to females (38.81 £+ 6.77 years). Handedness distribution was nearly
equal, with no significant difference. However, occupation showed a significant variation, with most participants
being workers (37.5%), followed by education staff and housewives (22.5% each), owners (15%), and chemists
(2.5%).

Conclusion: The analysis showed no significant association with age or handedness, but occupation was
significantly linked to the condition, with physically active jobs being more common, indicating a possible
occupational influence.

Keywords: Rotator Cuff Injuries, Ultrasound (USG), Magnetic Resonance Imaging (MRI), Shoulder Joint,
Diagnostic Accuracy, Tendon Tears.
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Introduction

Rotator cuff injuries are among the most common
causes of shoulder pain and dysfunction, particularly
in middle-aged and elderly populations, with a
reported prevalence ranging from 5% to over 30%
depending on age and activity level [1]. The rotator
cuff comprises four muscles and their tedious
insertions—the supraspinatus, infraspinatus,
subscapular is, and teres minor—that stabilize the
glen humeral joint and facilitate a wide range of
shoulder movements [2]. Repeated overhead
activity, trauma, degeneration, and impingement can
all contribute to partial or full-thickness tears of the
rotator cuff tendons, which may manifest as pain,
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limited range of motion, weakness, and disability
[3]. Prompt and accurate diagnosis of these injuries
is crucial for determining appropriate treatment
strategies, which may range from conservative
physiotherapy to surgical intervention.

Magnetic resonance imaging (MRI) has long been
considered the gold standard for evaluating soft
tissue injuries, including those of the rotator cuff,
due to its excellent soft tissue contrast and multilane
imaging capabilities [4]. MRI can provide detailed
visualization of tendon integrity, muscle atrophy,
fatty infiltration, joint effusions, and associated
pathologies such as labral tears or bursitis [5].
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However, despite its diagnostic value, MRI is not
without limitations. It 1is expensive, time-
consuming, and may be contraindicated in certain
patients with claustrophobia, metal implants, or
pacemakers. Additionally, in resource-limited
settings or developing countries, access to MRI may
be restricted due to cost and availability [6].

Ultrasonography (USG), on the other hand, offers a
dynamic, cost-effective, and readily accessible
alternative for the evaluation of rotator cuff injuries.
High-resolution ultrasound, particularly when
performed by experienced radiologists or
musculoskeletal specialists, has demonstrated high
sensitivity and specificity in detecting both partial
and full-thickness tendon tears [7].

USG also provides real-time imaging, allowing
dynamic assessment of tendon movement,
impingement, and fluid collections, as well as the
benefit of immediate side-to-side comparison with
the contralateral shoulder [8]. Furthermore, USG is
non-invasive, well-tolerated by patients, and free of
ionizing radiation, making it particularly suitable for
repeated follow-ups or for patients who cannot
undergo MRI.

Several comparative studies have sought to assess
the diagnostic accuracy and clinical utility of USG
relative to MRI in the evaluation of rotator cuff
pathology. Some studies report that USG, when
conducted by experienced operators, can achieve
diagnostic accuracy comparable to that of MRI,
particularly for full-thickness tears [9]. However,
there may be reduced sensitivity in detecting small
or partial-thickness tears, and image interpretation
can be operator-dependent [10]. Hence, a correlation
between the findings of USG and MRI is essential
for validating the role of ultrasonography as a
primary diagnostic tool, especially in settings where
MRI is less accessible.

Given these considerations, the present study aims
to analyze the demographic variations in the
incidence of rotator cuff injuries with the help of
magnetic resonance and ultrasound imaging in rural
population.

Materials and Methods

Place of the Study: The study has been conducted
in Department of Radiodiagnosis, B.K.L.
Walawalkar Rural medical college and associated
hospital, Chiplun, Ratnagiri, Maharashtra, India.
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Type of Study: The study is Analytical cross —
sectional study design.

Study Population: Symptomatic cases coming to
the Hospital for diagnosis and/or treatment were
selected.

Study Duration: The study was conducted over a
period of one year.

Sample Size: A total of 40 cases of rotator cuff
injuries were included and they underwent MRI and
USG scan.

Inclusion Criteria

e Patients with shoulder pain.

e Patients with shoulder pain with normal
radiographs.

e Patients who are clinically examined and highly
suspected to have a rotator cuff pathology, both
acute and chronic.

e Patients in whom USG and MRI revealed
rotator cuff lesions.

Exclusion Criteria

e Patients with cardiac pacemakers, metallic
implants and cochlear implants.

Post treatment patients.

Post-surgery patients.

Patients with claustrophobia.

Patients who were unwilling to undergo
imaging.

e Patients unwilling to give consent for the study.

Statistical Analysis: For statistical analysis, data
were initially entered into a Microsoft Excel
spreadsheet and then analyzed using SPSS (version
27.0; SPSS Inc., Chicago, IL, USA) and GraphPad
Prism (version 5). Numerical variables were
summarized using means and standard deviations,
while Data were entered into Excel and analyzed
using SPSS and GraphPad Prism. Numerical
variables were summarized using means and
standard deviations, while categorical variables
were described with counts and percentages. Two-
sample t-tests were used to compare independent
groups, while paired t-tests accounted for
correlations in paired data. Chi-square tests
(including Fisher’s exact test for small sample sizes)
were used for categorical data comparisons. P-
values < 0.05 were considered statistically
significant.

Result
Table: 1. Age Distribution of Study Participants
Age Mean Age (years) Standard Deviation (% years)
All Subjects 40.28 7.89
Male Subjects 41.25 8.42
Female Subjects 38.81 6.77
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Table 2: Demographic and Clinical Characteristics of Study Participants
Demographic and Clinical Characteristics Number of Subjects (n) | Percentage (%) | P-value
Handedness Left-Handed 21 52.50%
Right-Handed 19 47.50% 0.65272
Total 40 100%
Occupation Owner 6 15.00%
Education staff 22.50% 0.0001
Worker 15 37.50%
Housewife 22.50%
Chemist 1 2.50%
Total 40 100%
Hypertension Status Positive Hypertension 11 27.50% 0.0226
Normal 21 52.50%
Total Respondents 40 100%
Diabetes Status Diabetes Patient 16 40.00%
Non-Diabetes 24 60.00% 0.07346
Total Subjects 40 100%
Smoking Status Smoker 9 22.50%
Non-Smoker 31 77.50% <0.00001
Total Subjects 40 100%
Trauma History Status | Suffering from Trauma | 11 27.50%
Normal 29 72.50% <0.00001
Total Subjects 40 100%
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Figure 1: Demographic and Clinical Characteristics of Study Participants

The study population comprised 40 individuals with
a mean age of 40.28 + 7.89 years. The mean age
among male participants was 41.25 + 8.42 years,
while that of females was slightly lower at 38.81 +
6.77 years. Handedness distribution showed that
52.5% of participants were left-handed and 47.5%
right-handed, with no statistically significant
difference (p = 0.65272). Occupation showed a
statistically significant variation (p = 0.0001), with
the majority being workers (37.5%), followed by
education staff and housewives (22.5% each),
owners (15%), and a small proportion of chemists
(2.5%). Hypertension was present in 27.5% of the
participants, showing a statistically significant
association (p = 0.0226), while 40% were diabetic,
which was not statistically significant (p = 0.07346).
Smoking status was highly significant (p <0.00001),
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with only 22.5% being smokers and the majority
(77.5%) non-smokers. A history of trauma was
reported by 27.5% of the subjects, which was also
statistically significant (p < 0.00001), whereas
72.5% had no trauma history.

Discussion

In the present study involving 40 participants, the
mean age was 40.28 + 7.89 years, with males
slightly older (41.25 + 8.42 years) than females
(38.81 = 6.77 years). This age distribution is
comparable to findings by Singh et al. [11], who
reported a mean age of 42.1 £ 9.3 years in a similar
cohort studying musculoskeletal pathologies. No
significant difference in handedness was observed (p
= 0.65272), in agreement with Sharma et al. [12],
who also found no substantial correlation between
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handedness and clinical outcomes in orthopedic
cases.

Occupational status revealed a statistically
significant distribution (p = 0.0001), with the
majority being workers (37.5%), suggesting a
possible link between manual labor and
musculoskeletal complaints. Similar trends were
noted by Patil et al. [13], who reported higher
musculoskeletal morbidity among individuals
engaged in physically demanding jobs.

Hypertension was significantly present in 27.5% of
the subjects (p = 0.0226), aligning with the findings
of Mehta et al. [14], who reported hypertension
prevalence at 30.8% in a middle-aged urban
population. Diabetes was found in 40% of the
subjects, though not statistically significant (p =
0.07346); comparable prevalence was reported by
Kumar et al. [15] in their study of chronic disease
comorbidities. Interestingly, smoking status was
significantly associated (p < 0.00001), with 22.5%
smokers, reflecting the findings of Bose et al. [16],
who emphasized smoking as a key risk factor in
systemic inflammatory processes. Trauma history
was also statistically significant (p < 0.00001), with
27.5% having reported prior trauma. This supports
observations by Jain et al. [17], who noted trauma
history in 25-30% of patients presenting with
persistent joint complaints. The relatively high
prevalence of trauma and hypertension suggests
their potential contributory role in clinical symptoms
or diagnostic imaging findings. Our study
corroborates prior findings by Tripathi et al. [18],
who highlighted the compounded effects of trauma
and chronic comorbidities in musculoskeletal
disorders. Additionally, the demographic trends in
this study echo findings by Das et al. [19], who
explored lifestyle influences on joint pathologies
and found significant associations with smoking and
hypertension. The role of occupation, lifestyle
factors, and comorbidities like diabetes and
hypertension in disease expression is further
underscored by the work of Iyer and colleagues [20],
who found similar patterns in a large urban cohort.

Conclusion

The demographic and clinical analysis of the study
population reveals several notable trends. While age
and handedness did not show statistically significant
differences, occupational roles were significantly
associated, with a predominance of physically active
professions, suggesting a potential occupational
influence on the condition studied. Clinically,
hypertension, smoking history, and trauma history
were found to have significant associations,
highlighting their possible contributory role in
disease development or progression. Although
diabetes was prevalent in 40% of subjects, its
association was not statistically significant in this
sample.
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Overall, the findings underscore the importance of
evaluating occupational exposure, cardiovascular
risk factors, and prior trauma in understanding
disease patterns. These results may guide future
preventive strategies, risk stratification, and targeted
interventions in similar patient populations.
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