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Abstract 
Background: Shoulder pain, a prevalent musculoskeletal condition, significantly impacts quality of 
life. Dynamic ultrasound imaging and ultrasound-guided injections offer potential improvements in 
diagnosis and treatment, yet their efficacy remains under investigation. 
Objectives: To evaluate the efficacy and precision of dynamic ultrasound imaging and ultrasound-
guided injections in diagnosing and treating shoulder pain. 
Methods: A cross-sectional observational study was conducted with 50 patients experiencing shoulder 
pain. Inclusion criteria were adults over 18 with chronic pain. Exclusion criteria included recent 
shoulder surgery, severe systemic diseases, or pregnancy. All patients underwent dynamic ultrasound 
for injury assessment and ultrasound-guided injections. Outcomes were assessed at baseline and 4-6 
weeks post-treatment using VAS, SDQ, and ROM measurements. 
Results: Pre-treatment VAS and SDQ scores averaged 7.6 and 70.2, respectively. Post-treatment, VAS 
decreased to 3.7, and SDQ improved to 40.5 (both p < 0.001). ROM improved significantly in all 
planes (p < 0.001). Rotator cuff tears showed the greatest post-treatment improvement (VAS = 3.5 ± 
1.0). Corticosteroids showed the lowest post-treatment VAS (3.5 ± 1.0), though injection type 
differences were not statistically significant (p = 0.08). Regression analysis identified pre-treatment 
VAS as the strongest predictor of post-treatment outcomes (R² = 0.878, p < 0.001). 
Conclusion: Dynamic ultrasound imaging and ultrasound-guided injections effectively reduce pain and 
improve function in shoulder pain patients, with pre-treatment pain scores being a significant predictor 
of outcomes. Further studies are needed to refine treatment strategies. 
 
Keywords: Dynamic ultrasound imaging, shoulder pain, rotator cuff tears, subacromial bursitis, 
musculoskeletal disorders 
 
Introduction 
Shoulder pain is a common, disabling musculoskeletal condition with significant personal 
and economic impact Maxwell et al. [1]. As the third most frequent physiotherapy complaint, 
its complexity demands a broad understanding of its effects van Doorn et al. [2]. Prevalence 
varies from 1% to 66% due to the shoulder’s complex anatomy and functional dynamics 
Cadogan et al. [3]. 
Diagnosis traditionally relies on clinical assessment and imaging like X-rays, ultrasound, and 
MRI, with arthroscopy as a definitive but invasive tool Allen [4] Chaturvedi et al. [5]. 
Limitations include non-specific symptoms, variable test accuracy, and accessibility issues, 
often delaying diagnosis and treatment Mitchell et al. [6]. 
Dynamic ultrasound offers real-time visualization of musculoskeletal structures during 
movement, improving diagnostic accuracy Sikdar et al. [7]. Ultrasound-guided injections 
enhance treatment precision by delivering medication directly to the pathology site. 
These techniques together provide a safe, effective, and accessible approach to diagnosing 
and managing shoulder pain, improving outcomes and recovery Chang et al. [8].  
The aim of this study is to evaluate the efficacy and precision of dynamic ultrasound imaging 
and ultrasound-guided injections in the diagnosis and treatment of shoulder joint pain. 
 
Patients and Methods 
Design and Population 
A cross-sectional observational study was conducted involving 50 patients experiencing 
shoulder pain, admitted to Benha University Hospitals over a period of 12 months starting 
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from March 2024 to May 2025 after approval of the 
institutional ethical committee. An informed written consent 
was obtained from the patients. Every patient received an 
explanation of the purpose of the study and had a secret 
code number. 
 
Eligibility criteria 
Inclusion criteria: Adults aged 18 years and older. Patients 
experiencing shoulder pain for a minimum specified period, 
such as 3 months, to include those with persistent or chronic 
conditions. Participants who have tried standard non-
invasive treatments (e.g., physical therapy, NSAIDs) 
without sufficient relief.  
 
Exclusion criteria: Patients who have undergone shoulder 
surgery within a specified timeframe prior to the study, such 
as the last 6 months, to avoid confounding recovery effects. 
Individuals with severe systemic diseases or conditions that 
may affect shoulder function or pain perception, such as 
rheumatoid arthritis or neurological disorders. Pregnant 
women due to potential risks. Known allergies to the agents 
used in ultrasound-guided injections (e.g., corticosteroids, 
local anaesthetics). 
 
Assessment 
All patients underwent thorough preoperative evaluations, 
including: 
 
Complete history and physical examinations: Personal, 
present, past, family, and surgical histories of the patients 
will be documented. This includes collecting information 
about the patient's demographics, current health status, 
medical history, family medical history, and any prior 
surgical procedures. Clinical Examination: A thorough 
clinical examination of the patients will be conducted to 
evaluate their general health and assess any physical signs 
and symptoms related to shoulder pain. 
 
Dynamic Ultrasound Imaging: This technique uses a 
handheld ultrasound probe to capture real-time images of 
joint or muscle movement, visualizing tendons, ligaments, 
muscles, and joints. B-mode imaging assesses tendon 
integrity and joint structure. Key lesion signs include: 
rotator cuff tears (tendon discontinuity, abnormal motion), 
subacromial bursitis (fluid collection, increased Doppler 
flow), calcific tendinitis (hyperechoic foci, shadowing), 
bicipital tendinopathy (thickened, hypoechoic tendon), 
labral injury (irregularity on dynamic imaging), and 
impingement syndrome (effusion, tendon thickening, altered 
motion). 
 
Ultrasound-Guided Injections: This technique ensures 
accurate needle placement for effective delivery of 

treatments such as corticosteroids, hyaluronic acid, or 
platelet-rich plasma (PRP) into the target area. The 
procedure includes patient positioning, aseptic preparation, 
ultrasound visualization, needle insertion with real-time 
guidance, and injection. Two approaches were used: in-
plane (for continuous needle visualization) and out-of-plane 
(for alternative trajectories). Dynamic ultrasound confirmed 
needle placement and monitored agent dispersion within 
structures like the subacromial bursa or peritendinous area. 
Injection types included corticosteroids (anti-inflammatory), 
PRP (regenerative), and other agents (e.g., hyaluronic acid, 
anaesthetics) for non-candidates of standard therapies. All 
injections were performed under real-time ultrasound 
guidance. Baseline assessments included pain (VAS), 
function (SDQ), and shoulder range of motion (flexion, 
abduction, extension, internal rotation). 
 
Outcome Measures 
Patients were reassessed 4-6 weeks post-treatment with the 
following: Clinical Outcomes: VAS and SDQ scores to 
assess pain and shoulder function changes. ROM 
Measurements: To quantify improvements in shoulder 
mobility. 
 
Statistical methods 
All data were analyzed using standard statistical software. 
Descriptive statistics included mean ± SD for continuous 
variables and frequencies/percentages for categorical 
variables. Paired t-tests compared pre- and post-treatment 
VAS, SDQ, and ROM measures, while chi-square or 
Fisher’s exact tests analyzed categorical variables like 
previous shoulder injury and injection types. Pearson 
correlation coefficients assessed relationships between 
imaging findings (US and MRI), pain scores, and ROM 
improvements. Subgroup analyses compared patients with 
different ultrasound-detected injuries (e.g., rotator cuff tear 
vs. subacromial bursitis) and injection types (corticosteroid, 
PRP, other). A p-value < 0.05 was considered statistically 
significant, with assumptions for parametric tests verified 
prior to analysis. 
 
Results 
The study involved 50 patients (mean age 56.2 ± 7.3 years; 
50% male), with 84% right-arm dominance and 56% right 
shoulder involvement. Mean pre-treatment VAS and SDQ 
scores were 7.6 ± 0.9 and 70.2 ± 6.5, respectively. ROM 
values included flexion 130° ± 12, abduction 110° ± 10, and 
external rotation 30° ± 5. Pain duration averaged 8.5 ± 2.3 
months; 52% had prior shoulder injuries and 48% previous 
treatments. Injections given were corticosteroids (60%), 
PRP (30%), and hyaluronic acid (10%). Ultrasound revealed 
rotator cuff tears (40%) as the most common finding Table 
1. 
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Table 1: Baseline demographics, clinical history, pre-treatment clinical measures, US imaging findings, and injection types (n = 50). 
 

Variable  Value 
Age (years)  56.2 ± 7.3 

Gender Male 25 (50%) 
Female 25 (50%) 

Dominant Arm Right 42 (84%) 
Left 8 (16%) 

Affected Shoulder Right 28 (56%) 
Left 22 (44%) 

Outcome Variable Mean ± SD Range 
VAS Score (Pre) 7.6 ± 0.9 6-9 
SDQ Score (Pre) 70.2 ± 6.5 60-80 

ROM 
Flexion (°) 130 ± 12 110-150 

Abduction (°) 110 ± 10 90-130 
Extension (°) 35 ± 5 30-45 

Internal Rotation (°) 50 ± 7 40-60 
External Rotation (°) 30 ± 5 25-40 

Injection Type Frequency Percentage (%) 
Corticosteroid 30 60% 

PRP 15 30% 
Hyaluronic acid 5 10% 

Variable Value 
Duration of Pain (months) 8.5 ± 2.3 
Previous Shoulder Injury 26 (52%) 

Previous Treatments 24 (48%) 
Variable Distribution/Mean ± SD 

US Findings Injury Types: 
Rotator Cuff Tear 20 (40%) 

Subacromial Bursitis 12 (24%) 
Calcific Tendinitis 7 (14%) 

Bicipital Tendinopathy 4 (8%) 
Labral Injury 4 (8%) 

Impingement Syndrome 3 (6%) 
VAS: Visual Analog Scale (for pain assessment), SDQ: Shoulder Disability Questionnaire (for functional assessment), 
ROM: Range of Motion, PRP: Platelet-Rich Plasma, US: Ultrasound, SD: Standard Deviation 

 
Post-treatment VAS scores differed significantly by injury 
type (p = 0.045), with rotator cuff tears showing the greatest 
improvement (3.5 ± 1.0). Injection type showed no 

significant difference (p = 0.08), though corticosteroids had 
the lowest mean VAS (3.5 ± 1.0) compared to PRP 
(4.0 ± 1.2) and hyaluronic acid (4.2 ± 1.1) Table 2. 

 
Table 2: Comparison of injury types, injection types, and post-treatment vas scores. 

 

Injury Type n Mean Post VAS (± SD) 
Rotator Cuff Tear 20 3.5 ± 1.0 

Subacromial Bursitis 12 3.8 ± 1.2 
Calcific Tendinitis 7 4.0 ± 1.0 

Bicipital Tendinopathy 4 4.2 ± 1.0 
Labral Injury 4 4.5 ± 0.8 

Impingement Syndrome 3 3.6 ± 0.9 
ANOVA p-value  0.045 
Injection Type   Corticosteroid 30 3.5 ± 1.0 

PRP 15 4.0 ± 1.2 
Hyaluronic acid 5 4.2 ± 1.1 
ANOVA p-value  0.08 

VAS: Visual Analog Scale (used to measure pain intensity), SD: Standard Deviation, n: Number of patients (sample size), 
PRP: Platelet-Rich Plasma, ANOVA: Analysis of Variance (a statistical test used to compare means among groups). 

 
Post-treatment, VAS and SDQ scores improved to 3.7 ± 1.1 
and 40.5 ± 5.8, respectively. ROM increased across all 
planes: flexion 160 ± 10°, abduction 140 ± 12°, extension 

50 ± 6°, internal rotation 65 ± 6°, and external rotation 
45 ± 5° Table 3. 
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Table 3: Post-Treatment Clinical and Functional Outcome Measures (n = 50). 
 

Outcome Variable Mean ± SD (Post) 
VAS Score (Post) 3.7 ± 1.1 
SDQ Score (Post) 40.5 ± 5.8 

ROM 
Flexion (°) 160 ± 10 

Abduction (°) 140 ± 12 
Extension (°) 50 ± 6 

Internal Rotation (°) 65 ± 6 
External Rotation (°) 45 ± 5 

VAS: Visual Analog Scale, SDQ: Shoulder Disability Questionnaire, 
ROM: Range of Motion 

 
Post-treatment analysis showed significant improvements: 
VAS decreased from 7.6 ± 0.9 to 3.7 ± 1.1, and SDQ from 
70.2 ± 6.5 to 40.5 ± 5.8 (p< 0.001). ROM improved in 

flexion (+30°), abduction (+30°), extension (+15°), internal 
rotation (+15°), and external rotation (+15°), all with 
p< 0.001 table 4. 

 
Table 4: Comparative pre- vs. post-treatment outcomes 

 

Outcome Variable Pre-Treatment Post-Treatment Mean Difference ±SD p-value 
VAS Score 7.6 ± 0.9 3.7 ± 1.1 -3.9 ± 1.0 < 0.001* 
SDQ Score 70.2 ± 6.5 40.5 ± 5.8 -29.7 ± 6.2 < 0.001* 
Flexion (°) 130 ± 12 160 ± 10 +30 ± 8 < 0.001* 

Abduction (°) 110 ± 10 140 ± 12 +30 ± 9 < 0.001* 
Extension (°) 35 ± 5 50 ± 6 +15 ± 4 < 0.001* 

Internal Rotation (°) 50 ± 7 65 ± 6 +15 ± 5 < 0.001* 
External Rotation (°) 30 ± 5 45 ± 5 +15 ± 4 < 0.001* 

VAS: Visual Analog Scale, SDQ: Shoulder Disability Questionnaire, ROM: Range of Motion. 
 
Patients with and without previous shoulder injury showed 
no significant differences in outcomes. Both groups had 
similar VAS reductions (4.0 ± 1.0 vs. 4.0 ± 0.9; p = 0.95) 

and SDQ improvements (30.0 ± 5.5 vs. 29.2 ± 6.1; p = 
0.68), with comparable pre- and post-treatment scores 
across all measures (p > 0.05) Table 5. 

 
Table 5: Subgroup analysis by previous shoulder injury (n = 50) 

 

Variable Previous Injury (n = 26) No Previous Injury (n = 24) p-value 
Pre-Treatment VAS 7.8 ± 0.8 7.4 ± 1.0 0.07 
Post-Treatment VAS 3.9 ± 1.1 3.5 ± 1.0 0.09 

VAS Reduction 4.0 ± 1.0 4.0 ± 0.9 0.95 
Pre-Treatment SDQ 71.0 ± 6.0 69.2 ± 7.2 0.15 
Post-Treatment SDQ 41.0 ± 5.0 40.0 ± 6.0 0.22 

SDQ Reduction 30.0 ± 5.5 29.2 ± 6.1 0.68 
VAS: Visual Analog Scale, SDQ: Shoulder Disability Questionnaire 

 
Regression analysis revealed that pre-treatment VAS score 
showed the strongest association with post-treatment 
outcomes (R² = 0.878, p < 0.001), followed by age (R² = 
0.574, p < 0.001) and duration of pain (R² = 0.546, p < 
0.001), indicating that these variables significantly predict 
treatment response table 6. 
 

Table 6: Correlation between post-treatment vas and (age, 
duration of pain, and pre-treatment vas) 

 

Variable R2 p-value 
Age 0.574 < 0.001 

Duration of Pain 0.546 < 0.001 
Pre-Treatment VAS 0.878 < 0.001 

R²: Coefficient of Determination, VAS: Visual Analog Scale, p-
value: Probability Value. 

 
Discussion 
Shoulder pain, commonly due to subacromial impingement 
syndrome (SAPS), affects up to 74% of cases and involves 
rotator cuff compression causing pain and dysfunction van 
der Windt et al. [9] Michener et al. [10]. SAPS arises from 
tendon degeneration, inflammation, and altered scapular 

mechanics Rutten et al. [11]. Ultrasound offers accurate, 
dynamic, and radiation-free imaging comparable to MRI 
Teefey et al. [12], and also guides precise injections. Though 
some studies show no major clinical difference versus blind 
injections Bloom et al. [13], others report better outcomes in 
defined subgroups Cole et al. [14]. Novel injectables like 
PRP and hyaluronic acid show potential but need further 
validation. Further research is needed to optimize technique 
and therapy based on pathology. The aim of this study is to 
evaluate the efficacy and precision of dynamic ultrasound 
imaging and ultrasound-guided injections in the diagnosis 
and treatment of shoulder joint pain. 
This study evaluated ultrasound-guided injections for 
shoulder pain, revealing that injury type affected outcomes, 
corticosteroids showed a trend toward better results, and 
baseline pain predicted post-treatment levels. Ultrasound 
findings were also detailed and are discussed in context with 
existing literature. 
Our analysis showed a statistically significant difference in 
post-treatment pain across injury types, suggesting that 
underlying pathology influences response to injection 
therapy. 
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Several studies suggest that shoulder pathology type affects 
treatment outcomes. ElMeligie et al. [15] found rotator cuff 
pathologies often respond better to treatment than more 
complex intra-articular lesions. Coombes et al. [16] observed 
significant pain relief in patients with subacromial 
impingement and rotator cuff tendinopathy after 
corticosteroid injections, while those with labral pathology 
had less pronounced responses. Lee et al. [17] noted 
variability in injury interpretation when using ultrasound, 
which could lead to inconsistent outcomes. Our results align 
with these findings, showing that rotator cuff tears, being 
clearly defined on ultrasound, predict better pain reduction 
compared to labral injuries. 
In our study, corticosteroid injections showed a trend toward 
better outcomes compared to PRP and other injections, 
though the differences were not statistically significant. 
Our findings align with Aminzadeh B et al. [18], confirming 
rotator cuff abnormalities as the leading pathology in 
shoulder pain. Additionally, studies like Farin PU et al. [19] 
report similar frequencies for subacromial bursitis and 
calcific tendinitis, supporting dynamic ultrasound imaging 
as a reliable diagnostic tool and highlighting the need for 
varied therapeutic approaches due to shoulder disorder 
heterogeneity. 
The debate over the superiority of corticosteroids versus 
PRP for shoulder pain persists. Wu et al. [20] found 
corticosteroids provided rapid short-term pain relief, while 
PRP may offer longer-term tendon healing benefits, though 
early differences were not significant. Finnoff et al. [21] 
highlighted corticosteroids as the standard for immediate 
relief, with PRP emerging for chronic cases. Our findings 
align, showing no significant short-term advantage, 
suggesting longer follow-up may be needed to detect 
differences. 
Baseline pain strongly predicts treatment outcomes, with 
higher pre-treatment pain linked to greater post-treatment 
pain, supporting findings from Tran G et al. [22]. Age and 
pain duration were less predictive, aligning with Buchbinder 
et al. [23]. These results emphasize the importance of initial 
pain severity in treatment planning. 
Multiple studies, including Tortora S et al. [24], highlight 
dynamic ultrasound's real-time assessment, cost-
effectiveness, and high sensitivity for detecting rotator cuff 
tears and related pathologies, which aligns with our findings 
on its effectiveness in evaluating tendon integrity and 
guiding injections. 
Shoulder pain from SAPS and rotator cuff disorders affects 
function and quality of life. Ultrasound advances have 
improved diagnostics and injection accuracy, but clinical 
benefits are still being explored. This study compared 
outcomes of different injection strategies to optimize 
shoulder pain management. 
Limitations include small sample size, short 4-week follow-
up, single-center design, high operator expertise limiting 
generalizability, and heterogeneity in ultrasound-detected 
pathologies that may confound outcomes.  
 
Conclusion 
The study shows that subacromial injection therapy, 
whether ultrasound- or landmark-guided, significantly 
improves pain and function in shoulder pathology. While 
outcomes may vary by underlying condition, overall clinical 
gains are consistent. The lack of significant differences 
between injection types supports tailoring treatment to 

patient needs, clinician expertise, and available resources. 
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