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PART B – TECHNICAL DETAILS 

1 Title of the dissertation CORRELATION OF CLINICAL 

AND ULTRASONOGRAPHIC 

FINDINGS IN THE PAINFUL 

SHOULDER CONDITIONS. 

2 Introduction  

A. Problem statement Both anatomically and physically, the 

shoulder joint is a complex one. It relies 

on different systems for its stability and 

concurrent multidirectional mobility. 

One of the key structures important for 

dynamic and static stability, as well as 

joint mobility, is the rotator cuff.[1]  

After neck and low back pain, shoulder 

pain is the most common 

musculoskeletal complaint and may be 

associated with impairments and 

marked disabilities.[2] The prevalence of 

shoulder problems is high and increases 

with age.[3]  There are multiple causes 

for painful shoulder, but periarticular 

soft tissue lesions involving tendons and 

bursae are most common and are often 

associated with impingement of the 

rotator cuff on the antero-lateral margin 

of the acromion process.[4] 

While a large number of clinical tests 

are considered effective in evaluating 

the position of periarticular lesions used 

for the diagnosis of painful shoulder, it 

may be difficult to identify these entities 

by physical examination alone.[5] High 

resolution ultrasound is non-invasive, 

cost effective and a non-ionizing 

modality with good sensitivity in 

detecting both rotator cuff and non-

rotator cuff disorders.[4] 

The purpose of the study is to correlate 

clinical examination and 

ultrasonography as the diagnostic tools 

for the management of shoulder joint 

pathologies. 

B. Rationale Real time high resolution ultrasound is 

non-invasive, cost effective and a non-

ionizing modality with good sensitivity 

and specificity in detecting various 

shoulder pathologies. 

C. Novelty Highlighting the usefulness of 

ultrasonography in shoulder 

pathologies. 

D. Expected outcome and application Ultrasonography is non-invasive 

procedure that confirms the clinical 



diagnosis and helps to locate all possible 

pathologies of the shoulder. 

3 Research question(s) To prove ultrasonography is a useful 

tool in confirming clinical findings and 

diagnosing the pathological conditions 

around the shoulder. 

4 Research hypothesis (es), if any  

5 Objectives of the Study: 

A. Primary objective(s) 

B. Secondary objective(s) 

1. To correlate the clinical examination 

findings with the ultrasonographic 

findings in the painful shoulder 

conditions. 

2. To study the role of ultrasound in the 

diagnosis of various painful shoulder 

conditions. 

3. To study the pattern of various 

pathological conditions in shoulder. 

 

6 1. Review of literature A common cause of shoulder pain and 

dysfunction is damage to the rotator 

cuff. Cuff strain, impingement 

syndrome, rotator cuff tears make up a 

group of lesions that cause shoulder 

pain. It is clinically difficult to 

differentiate between these diagnoses 

and distinguish cuff problems from 

other conditions such as glenohumeral 

instability. Ultrasound is a diagnostic 

procedure with outstanding outcomes 

for the assessment of musculoskeletal 

disorders. It is cost effective, and 

universally accessible allows 

comparison with the opposite normal 

side, uses no ionizing radiation and can 

be performed at bedside or in the 

operating room easily if the need arises. 

Although physical examinations can 

detect a good number of individual 

lesions, they still have a lower efficacy 

in distinguishing and detecting 

pathology among different causes of 

painful shoulder.[6] 

Kamath S U et al concluded that clinical 

examination has low sensitivity and 

specificity for detection of rotator cuff 

tears and hence less reliable method of 

diagnosing rotator cuff tears and clinical 

examination needs to be supplemented 

by imaging modality to plan treatment. 

Ultrasound is a non-invasive procedure 

that confirms the clinical diagnosis and 

helps to locate all possible clinical 

images of this injury. Static and 



dynamic analysis of shoulder joint can 

be performed with ultrasonography. It is 

important to observe that tears of partial 

thickness are better obtained by 

ultrasound.[1]  

Madurwar A U et al concluded that as 

ultrasonography testing is inexpensive, 

real-time and cheap, it can be used as 

the first line of investigating a case of 

shoulder pain. Enables comparison with 

the opposite hand. As a confirmatory 

method or in questionable situations, 

magnetic resonance imaging may be 

used.[4] 

Biswas S et al concluded that 

ultrasonography and magnetic 

resonance imaging are also sensitive 

methods for diagnosing the pathology of 

the rotator cuff. In contrast to magnetic 

resonance imaging, ultrasonography has 

high precision in diagnosing partial 

thickness tears. In site and tear extent 

calculation, magnetic resonance 

imaging proved to be superior. 

Considering shoulder arthroscopy as the 

gold standard, it can be reserved for 

patients with suspected ultrasonography 

/ magnetic resonance imaging findings 

or those who may require surgical 

intervention concurrently.[7] 

Micherolli R et al concluded that 

knowledge of sensitivity and specificity 

of various clinical tests is critical for the 

analysis of clinical examination test 

results. In most instances, high 

resolution ultrasonography is needed to 

create a clear diagnosis.[3] 

Park H B et al concluded that the 

severity of the impingement syndrome 

determines the diagnostic principles of 

the clinical tests widely used. When 

assessing patients with rotator cuff 

disease symptoms, the variable quality 

of these tests should be taken into 

account.[10] 

Non-invasiveness, simple accessibility 

and cost effectiveness justify the role of 

high-frequency ultrasound in painful 

shoulder assessment. This study is more 

sensitive to diagnose and confirm 

painful shoulder conditions than clinical 

evaluation.[2] 



The sensitivity and specificity of 

ultrasonography for diagnosing full 

thickness tear was 100% each and for 

magnetic resonance imaging was 88% 

and 100% respectively. Full thickness 

tears are accurately diagnosed on both 

magnetic resonance imaging and 

ultrasonography. Partial thickness tears 

are misdiagnosed more in magnetic 

resonance imaging as compared to 

ultrasonography, as ultrasonography can 

provide real time imaging. Chronic 

partial thickness tears can be missed on 

both ultrasonography and magnetic 

resonance imaging.[7]  

Based on the results by Singh A et al 

study, ultrasonography has been 

concluded to be an important imaging 

technique that has a beneficial effect on 

the treatment of many patients with 

shoulder pain and/or impairment. In 

diagnosing tears of the rotator cuff and 

in differentiating partial from full-

thickness tears, shoulder ultrasound has 

high precision. There was a good 

agreement (kappa value=0.79) between 

ultrasonography and magnetic 

resonance imaging in diagnosing rotator 

cuff pathologies. Broad accessibility, 

cost effectiveness and better tolerability 

to ultrasonography make it a first-choice 

modality for rotator cuff tear 

assessment. For patients with abnormal 

findings from ultrasonography, 

magnetic resonance imaging may be 

reserved.[11] 

7 2. Methodology  

A. Study design PROSPECTIVE STUDY 

B. Study participants (human, animals or both) HUMANS 

i. Inclusion criteria 

ii. Exclusion criteria 

iii. Withdrawal criteria, if any (trial-related 

therapy, follow-up and documentation are 

terminated prematurely as it is indicated to 

ensure safety of the participants)   

iv. Rescue criteria, if applicable (starting 

symptomatic therapy either to control 

symptoms of disease or to overcome lack of 

adequate efficacy of the study drug or 

placebo)                                                                    

v. Number of groups to be studied, identify 

groups with definition 

INCLUSION CRITERIA 

1. Age >18 years. 

2. History of pain in the shoulder joint. 

3. History of trauma (trivial) to the 

shoulder joint. 

4. Clinically suspected cases of a rotator 

cuff injury (full thickness or partial 

thickness tears), biceps tendon injury, 

calcific tendinitis, impingement 

syndrome, adhesive capsulitis or sub-

acromial bursitis. 

EXCLUSION CRITERIA 

1. Age <18 years. 



2. Patients with fracture around the 

shoulder or dislocation of shoulder or 

shoulder instability. 

3. Patients with history of previous 

shoulder or upper limb surgery. 

4. Patients with infection/malignant 

conditions around the shoulder. 

5. Known cases of inflammatory joint 

diseases like rheumatoid arthritis. 

C. Sampling  

a. Sampling population 

b. Sample size calculation 

c. Sampling technique 

A. All patients with shoulder pain 

visiting the Orthopaedics OPD of SDM 

College of Medical Sciences and 

Hospital, Dharwad and who satisfy 

inclusion criteria. 

B. Based on the previous three years' 

statistics, the number of shoulder pain 

cases visiting the Orthopaedics OPD of 

SDMCMSH is on an average 165 

patients per year. Hence the sample size 

will be 100 cases. 

C. Universal sampling 

D. Randomization details (for interventional 

studies)- Intervention details with 

standardization techniques (drugs / devices / 

invasive procedures / noninvasive procedures / 

others) 

 

E. Ethical Clearance from the Institution’s Ethics 

Committee Obtained? (Copy to be Attached) 

Obtained 

G. Data collection methods including settings and 

periodicity 

No follow up required. 

F. Study procedure All patients with painful shoulder 

conditions who satisfy the inclusion 

criteria will be explained about the 

study.  A pre-informed written consent 

will be taken from the patient, which 

will be attached to a questionnaire 

which will include the patient’s history, 

general physical examination and 

detailed shoulder joint examination. 

Patients with history of trauma(trivial) 

will be subjected to get X rays done to 

rule out fractures of the proximal 

humerus. All eligible patients will then 

undergo ultrasound scans of the affected 

shoulder joint with probes of frequency 

10-15mHz. The findings of the 

ultrasound will be entered.  

Using Chi squared test, sensitivity, 

specificity, positive predictive value and 

negative predictive value, the data for 

each shoulder pathology will be 

analyzed.  



H. List of statistical tests to be used for data 

analysis 

Statistical Analysis: The data collected 

in this study will be analyzed 

statistically using SPSS version 20, Chi 

squared test, sensitivity, specificity, 

positive predictive value and negative 

predictive value. Correlation coefficient 

and descriptive data will be analyzed 

with mean, standard deviation and 

percentages. 

I. If it’s a Clinical Trial: Clinical Trials Registry of 

India or equivalent registration number to be 

mentioned 
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Cost effective method of diagnosing 
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PROFORMA 

 

CASE NUMBER:       DATE OF EXAMINATION 

CONSENT FROM: YES/NO 

NAME: 

IP/OP NUMBER: 

AGE/SEX: 

ADDRESS: 

EDUCATION STATUS: 

PROFESSION: 

CHIEF COMPLAINTS: 

 

HISTORY OF PRESENTING ILLNESS: 

 

 

PAST HISTORY: 

 

MEDICAL/SURGICAL HISTORY: 

PERSONAL HISTORY: 

FAMILY HISTORY: 

GENERAL PHYSICAL EXAMINATION: 

CLINICAL EXAMINATION OF SHOULDER JOINT: 

INSPECTION: 

 

PALPATION: 

 

MOVEMENTS: 

 



SPECIAL TESTS FOR SHOULDER JOINT:  

TESTS FOR ROTATOR CUFF/IMPINGMENT:  

1. NEER IMPINGMENT TEST                                                       

2. HAWKINS KENNEDY TEST       

3. EMPTY CAN TEST        

4. DROP ARM TEST        

5. LIFT OFF TEST  

6. INFRASPINATUS TEST  

7. SPRING BACK TEST  

8. TERES MINOR TEST 

9. TERES MAJOR TEST 

10. APLEY SCRATCH TEST      

 

TESTS FOR ACROMIOCLAVICULAR JOINT: 

1. PAINFUL ARC  

2. FORCED ADDUCTION TEST  

3. FORCED ADDUCTION TEST IN HANGING ARM  

4. DUGA’S TEST 

 

TESTS FOR BICEP TENDON: 

1. SPEED TEST 

2. YERGASON TEST  

3. BICEP TENDON WITH TRANSVERSE HUMERAL LIGAMENT TEST 

 

TESTS FOR INSTABILITY  

1. ANTERIOR APPREHENSION TEST  

2. POSTERIOR APPREHENSION TEST  

3. ANTERIOR POSTERIOR DRAWER TEST  



4. INFERIOR INSTABILITY TEST  

5. SULCUS TEST 

 

BLOOD INVESTIGATIONS: 

 

RADIOLOGICAL EVALUATION: 

1. X RAY: 

1. CYSTIC CHANGES OF THE TUBEROSITIES 

2. EROSIONS OF BOTH TUBEROSITIES 

3. ACROMIO-CLAVICULAR LESIONS 

4. DEGENERATIVE CHANGES OF GLENOID 

5. DEGENERATIVE CHANGES OF THE HUMERAL HEAD 

6. CALCIFICATION OF ROTATOR CUFF 

 

2.  ULTRASOUND: 

FINDINGS             PT FT TEN IST N FLUID 

1. ROTATOR CUFF: 

a. SUPRASPINATUS 

b. INFRASPINATUS 

c. TERES MINOR 

d. SUBSCAPULARIS 

2. BICEPS TENDON 

3. SUBACROMIAL BURSA 

4. SUBCORACOID BURSA 

5. ACROMIO-CLAVICULAR JOINT 

 

 

 

 

 

 

 

 

 

 

 



INFORMED CONSENT FORM(ENGLISH):  

 

Principal investigator                                               Guide 

 

DR. DANIEL ERNEST                                           DR. SHRIHARI L K 

Post Graduate Student                                      Associate Professor,   

Dept of Orthopaedics                                        Dept of Orthopaedics 

SDMCMS&H, Dharwad                                      SDMCMS&H, Dharwad 

 

1. The study undertaken is for academic purpose and the treatment of the patient. No 

additional work up will be done. The work up done will only be in view of treatment of the patient. 

2. I agree to visit the hospital for my follow up on the dates prescribed if necessary and have 

been informed about clinical examination of the shoulder joint and questions regarding my 

improvement. 

3. This study has been explained to me and I understand what the study involves and 

therefore I agree to take part in the study. 

4. I understand that I can refuse to permit carrying on with the any of the procedure said 

above. 

5. The study involves clinical examination and radiological investigation. The above said 

examinations are for the study purpose and help my treatment. 

6. I have been explained about the use of my hospital records for study and treatment 

purpose and I agree to disclose my hospital records for the same and have been promised not to 

disclose information to any third parties. 

 

 



Signature of the Patient……………………………………………… 

 

Full name………………………………………………………….. 

 

Date…………………….. 

 

Full address…………………………………………………………. 

I HAVE BEEN PRESENT WHILE THE PROCEDURE HAS BEEN EXPLAINED TO THE PATIENT AND I HAVE 

WITNESSED HIS/HER CONSENT FOR THE PROCEDURE 

 

 Signature of the witness……………………………………………. 

(The witness should not be a person connected with the study) 

 

Full name…………………………………………………………… 

Date…………………. 

Full address……………………………………………………………………………. 

 

 

 

 

 

 



ತಿಳುವಳಿಕೆಯ ಸಮ್ಮ ತಿ ರೂಪ (ಕನ್ನ ಡ): 

1. ಕ್ೈಗ್ ೊಂಡ ಅಧ್ಯಯನವು ಶ್ೈಕ್ಷಣಿಕ ಉದ್ದೇಶ ಮತ್ತು ರ್ ೇಗಿಯ ಚಿಕಿತ್್ೆಗಾಗಿ. ಯಾವುದ್ೇ ಹ್ಚ್ತುವರಿ ಕ್ಲಸಗಳನತು 

ಮಾಡಲಾಗತವುದಿಲಲ. ಮಾಡಿದ ಕ್ಲಸವು ರ್ ೇಗಿಯ ಚಿಕಿತ್್ೆಯ ದೃಷ್ಟಿಯೊಂದ ಮಾತ್ರ ಇರತತ್ುದ್. 

2. ಅಗತ್ಯವಿದದರ್ ನಿಗದಿಪಡಿಸಿದ ದಿನಾೊಂಕಗಳಲ್ಲಲ ನನು ಅನತಸರಣ್ಗ್ ಆಸಪತ್್ರಗ್ ಭ್ೇಟಿ ನಿೇಡಲತ ನಾನತ ಒಪುಪತ್್ುೇನ್ ಮತ್ತು 

ಭತಜದ ಜೊಂಟಿ ಕಿಲನಿಕಲ್ ಪರಿೇಕ್ಷ್ ಮತ್ತು ನನು ಸತಧಾರಣ್ಗ್ ಸೊಂಬೊಂಧಿಸಿದ ಪರಶ್ುಗಳ ಬಗ್ ೆತಿಳಿಸಲಾಗಿದ್. 

3. ಈ ಅಧ್ಯಯನವನತು ನನಗ್ ವಿವರಿಸಲಾಗಿದ್ ಮತ್ತು ಅಧ್ಯಯನವು ಏನನತು ಒಳಗ್ ೊಂಡಿರತತ್ುದ್ ಎೊಂಬತದನತು ನಾನತ 

ಅರ್ಥಮಾಡಿಕ್ ೊಂಡಿದ್ದೇನ್ ಮತ್ತು ಆದದರಿೊಂದ ಅಧ್ಯಯನದಲ್ಲಲ ಭಾಗವಹಿಸಲತ ನಾನತ ಒಪುಪತ್್ುೇನ್. 

4. ಮೇಲ್ ಹ್ೇಳಿದ ಯಾವುದ್ೇ ಕಾಯಥವಿಧಾನವನತು ಮತೊಂದತವರಿಸಲತ ಅನತಮತಿ ನಿೇಡಲತ ನಾನತ ನಿರಾಕರಿಸಬಹತದತ 

ಎೊಂದತ ನಾನತ ಅರ್ಥಮಾಡಿಕ್ ೊಂಡಿದ್ದೇನ್. 

5. ಅಧ್ಯಯನವು ಕಿಲನಿಕಲ್ ಪರಿೇಕ್ಷ್ ಮತ್ತು ಕ್ಷ ಕಿರಣ ಹಾಗು ಶ್ರವಣಾತೀತ ಧ್ವನಿ ತ್ನಿಖ್ಯನತು ಒಳಗ್ ೊಂಡಿರತತ್ುದ್. ಮೇಲ್ 

ಹ್ೇಳಿದ ಪರಿೇಕ್ಷ್ಗಳು ಅಧ್ಯಯನದ ಉದ್ದೇಶಕಾಾಗಿ ಮತ್ತು ನನು ಚಿಕಿತ್್ೆಗ್ ಸಹಾಯ ಮಾಡತತ್ುವ್. 

6. ನನು ಆಸಪತ್್ರಯ ದಾಖಲ್ಗಳನತು ಅಧ್ಯಯನ ಮತ್ತು ಚಿಕಿತ್್ೆಯ ಉದ್ದೇಶಕಾಾಗಿ ಬಳಸತವುದರ ಬಗ್ೆ ನನಗ್ 

ವಿವರಿಸಲಾಗಿದ್ ಮತ್ತು ಇದಕಾಾಗಿ ನನು ಆಸಪತ್್ರಯ ದಾಖಲ್ಗಳನತು ಬಹಿರೊಂಗಪಡಿಸಲತ ನಾನತ ಒಪುಪತ್್ುೇನ್ ಮತ್ತು 

ಯಾವುದ್ೇ ಮ ರನ್ೇ ವಯಕಿುಗಳಿಗ್ ಮಾಹಿತಿಯನತು ಬಹಿರೊಂಗಪಡಿಸತವುದಿಲಲ ಎೊಂದತ ಭರವಸ್ ನಿೇಡಲಾಗಿದ್. 

 

 

ರ್ ೇಗಿಯ ಸಹಿ ………………………………………… 

 

ಪೂಣಥ ಹ್ಸರತ………………………………………………………….. 

 

ದಿನಾೊಂಕ …………………… .. 

 

ಪೂತಿಥ ವಿಳಾಸ…………………………………………………………. 

ಕಾಯಥವಿಧಾನವನತು ರ್ ೇಗಿಗ್ ವಿವರಿಸಿದಾಗ ನಾನತ ಪರಸತುತ್ವಾಗಿದ್ದೇನ್ ಮತ್ತು ಕಾಯಥವಿಧಾನಕಾಾಗಿ ಅವನ / ಅವಳ 

ಕನ್ೆೊಂಟ್ ಅನತು ನಾನತ ತಿಳಿದಿದ್ದೇನ್ 

 

 ಸಾಕ್ಷಿಯ ಸಹಿ ………………………………………. 

(ಸಾಕ್ಷಿ ಅಧ್ಯಯನದ್ ೊಂದಿಗ್ ಸೊಂಪಕಥ ಹ್ ೊಂದಿದ ವಯಕಿುಯಾಗಿರಬಾರದತ) 

 



ಪೂಣಥ ಹ್ಸರತ…………………………………………………………… 

ದಿನಾೊಂಕ …………………. 

ಪೂತಿಥ ವಿಳಾಸ……………………………………………………………………………. 
 



To 

The HOD 

Department of Radio-diagnosis, 
SDM College of Medical Sciences and Hospital 

Dharwad- 580009 

(Through HOD, Orthopaedics) 

Subject- Request to assign Co- Guide. 

Respected Sir, 

I Daniel Ernest, pursuing MS Orthopaedics in SDM College of Medical 

Sciences and Hospital. I have taken a study on the following topic for my dissertation 

with title "Correlation of Clinical and Ultrasonographic Findings in the Painful 

Shoulder Conditions" under the guidance of Dr. Shrihari L K, Associate Professor, 

department of orthopaedics. 

I am submitting my synopsis for ethical committee in next week. Hence, I request you 

to kindself to appoint me a co-guide from your department. 

Kindly do the needful, 

Thanking you, 

Yours sincerely, 

juuelfut 
Dr. Daniel Ernest 
Junior Resident 
Department of Orthopaedics 

Dr. C.M. Shettar Guide-Dr. Shrihari L. K. 
Professor & HOD Associate Professor 
Depgbpesstk&Hapedics 

Depertment of Orthopaedics 

SDM ColMege of Medicol Siencs&Hospitol 
oniushree Nogar. Sathur, Dharwad-580 009 
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To 
The HOD 

Department of Radio-diagnosis, 
SDM College of Medical Sciences and Hospital 

Dharwad- 580009 

(Through HOD, Orthopaedics) 

Subject- Request for permission to conduct an inter-department study for thesis. 

Respected Sir, 

I Daniel Ernest, pursuing MS Orthopaedics in SDM College of Medical 

Sciences and Hospital. I have taken a study on the following topic for my dissertation 

with title "Correlation of Clinical and Ultrasonographic Findings in the Painful 

Shoulder Conditions" under the guidance of Dr. Shrihari L K, Associate Professor, 

department of orthopaedics. 

Kindly grant me permission to conduct the aforementioned study with your 

department and have access to the data and statistics that will be relevant for the sanme 

Thanking you, 

Yours sincerely, 

Cuilkwwe 
Dr. Daniel Ernest 

Junior Resident 
Departmept of Orthopaedics 

Dr.CM. Shettar Guide-Dr. Shrihari L. K. 
Professor & HOD Associate Professor 
Deppgpes9URUHpiedics 

Depertment of Orthopaedics 

SDM Collage of Medial Soenas & Hospito 
Mosushre Mogar, Sathur, Dhanvad 580 009 

Department of Orthopaedics 
DEPARTMENT OF ORTHOPAEDICS 

SDM College of Medica! Sclences 
& Hospltal, Sattur, Dharwad-s80008s 

Approved/Not Approved 
(HOD, Department of Radio-diagnosis) 



SHRI 

SDM DHARMASTHALA 

MANJUNATHESHWARA 
College of Medical Sciences & Hospital 

UNIVERSITY 
RUTHLATES 

Manjushre Nagar, Satur, Dharwad - 580009, Karnataka, INDIA. 

A Constituent Unit of Shri Dharmasthala Manjunatheshwara University 

Recognised by Medical Council of India, New Delhi 

Date 19-02-2021 

Ref: SDMCMS&H/ IEC 76:2021 

SUB:-Institutional Ethics Committee permission. 

Permission is granted to the following postgraduate student to carry out the dissertation study 

Name of Postgraduate student: DANIEL ERNEST 

Title of the dissertation study: CORRELATION OF CLINICAL AND ULTRASONOGRAPHIC 

FINDINGS IN THE PAINFUL SHOULDER CONDITIONS. 

SS. 

Dr.Deepak Kanabur 
Member Secretary-SDMIEC 

Dr.Sujata Giriyan 
Chairperson-SDMIEC 

Dr. Sujata S. Giriyan 
Chairman 

Insttutional Ethkcs Committee 

SDMCMSAH, DHARWAD-580 009 



SHRI Ga Floor, Manjushree Building, 
SDM Medical Campus, Sattur, Dharwad -580009 

DHARMASTHALA 
Tel No. 0836 247 1511 /0836 232 1115/0836 232 1117 

MANJUNATHESHWARA 

UNIVERSITY 
Fax: +91836 246 3400 

TRUTH LUBERATES Email: registrarßsdmuniversity.edu.in 
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