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ABSTRACT 
Background: Anterior shoulder instability is caused by defect in soft tissue and bony structure around   
shoulder joint. Thorough   history   and physical examinations are mandatory for clinical diagnosis. 
For confirmation of   instability by direct visualization of   structural defect   Magnetic resonance 
imaging (MRI) and Magnetic resonance Arthrogram (MRA) have emerged. Studies  on  diagnostic  
evaluation of  essential clinical diagnosis for  shoulder  instability specially in terms of MRI and MRA 
are  lacking .Although it is paramount  for deciding  course  of management. 
Aims  And  Objectives :   Correlating  and  comparing  clinical  diagnosis  of  anterior  shoulder 
instability  with  MRI and MRA diagnosis of the same  . 
Methodology : 49 patients  clinically  examined  to diagnose  anterior  shoulder  instability  by  history 
and  physical  examination , then 49  underwent MRI  and  38 out of  49  underwent  MRA  to  detect  
structural  defect  causing  shoulder   instability . Results were correlated. 
Results : Young  (< 30 years ) ,male  with  recurrent  dislocation  resulting from  fall commonly   have  
shoulder  instability  with  structural defect . Sensitivity, positive predictive values, accuracy of 
clinical diagnosis is highest when compared   MRI and MRA together as a single modality. Specificity   
and agreement   is highest when compared   to MRI (K=0.573) 
Conclusion: Clinical diagnosis   can be relied for shoulder instability. Clinically positive patients   have 
high chances of truly having instability (for satisfactory PPV values). Because of  slight  to moderate  
agreement , MRI  and MRA confirmation  of  clinical diagnosis is  advisable before  planning for  
management. 
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INTRODUCTON 

 Shoulder   joint   is inherently unstable and 
accounts for more than 50% of all joint 

dislocations with anterior instability being 

commonest (95%). Structures  like   glenoid 
labrum, glenohumeral ligaments (specially 

inferior ligaments ),   and  humeral head  act  
as static  and   rotator cuffs  with other muscles  

acts  as  dynamic  stabilizers  of shoulder   

joint.[1],[2],[3].Compromise of these 
stabilizers by  trauma, overuse,  collision   

sports ,overhead activities ,impaired  muscular 
function ,bony  changes can result instability . 

Presentations  are  intermittent pain with 

activities  due to  micro instability , subjective 
instability , popping or giving away  sensation  , 

range of motion and functional deficit  to single 
or recurrent  frank  dislocation ,  ‘dead arm’ , 

varying degree of  pain  often  in  the   

background  of   trauma , contact sports , fall, 

overhead  activities[ 2 ]. For  diagnosis detailed 
history, and thorough physical examination  

specially  provocative  tests  like Anterior  
apprehension with  Relocation  and  Surprise 

test are widely used to clinically  establish 

anterior  shoulder instability .Anterior drawer  
test though reveals  laxity  ,but  higher  laxity  

increases  chance  of  instability . These are 
easy to perform, yet informative while 

examining unstable shoulder .But it may be 

inaccurate. Hence  advanced imaging like MRI 
,MRA   have emerged which is   able to   detect   

Bankart  (glenoid labral  tear) , Hillsach ( 
compression of  postero  lateral  humeral  head 

)  ,and there variants , SLAP (superior  labrum  
anterior posterior ) ,ALPSA( Anterior  

labroligamentous  periostesl  sleeve  avulsion ) 

,HAGL (humeral  avulsion  of   glenohumeral  
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ligament )  etc.  With high accuracy in 

comparison to the gold standard arthroscopy. 
But it is invasive, technically demanding and not 

appropriate for every instability. MRA is  
regarded as gold standard for determining  

instasbility and preoperative  evaluation of 

shoulder injuries .Though arthroscopy is the 
gold standard for diagnosing shoulder 

instability .[1][,2,][3],[4],[6],[7] 
In PMR , conservative , non-operative 

treatments are provided  to appropriate  
patients with  shoulder instability  as  

supporting  evidences  are available  that  non 

operative management  can benefit  many  
patients  with  low  recurrence  across  

population  .  So correct   diagnosis of instability 
from beginning is paramount   for planning 

course of management. As most researches  

aim at evaluating  radiological  diagnosis  and 
interventions  for shoulder instability ,this study 

tends to correlate the  primary mode of 
diagnosis which is  clinical diagnosis on the 

basis of history and  physical examination  with 
MRI and MRA.[8],[9],[10] 

 
Aims and Objectives:  

1. 1. Calculating  Sensitivity , specificity , 

Positive predictive value ( PPV), Negetive  

Predictive Value  and  positive  and  
negative likelihood  ratios   of   Clinical  

diagnosis   of  anterior  shoulder  instability  
considering   MRI and MRA  as  gold 

standard 

2. To determine  Agreement  between Clinical 
Diagnosis  and Radiological diagnosis (  

using  MRI ,MRA  ) of anterior shoulder 
instability  of by calculating  Cohen’s kappa  

 
MATERIALS AND METHODS: 

Study Design: Institution based, Prospective 

study for diagnostic evaluation of shoulder joint  
 

Study subjects:   Joshi et. al [10] conducted a 

study to correlate clinical and MRI  diagnosis  of  
anterior and posterior shoulder instability  with 

arthroscopy  taking  30 patients of shoulder 

instability .Present study included initially 56 
patients  from 16 to 54 years of age ,comprising 

of  42 males and 14 females ,screened from 
patients  with  shoulder complains . Study 

included  single or recurrent episodes of  frank 
dislocations or subjective instability like 

popping or giving away  sensation  , click or 

catch with  restricted shoulder movement ,  
pain with functional compromise in the 

background  of fall  , trauma in direct as well as  
abducted and externally rotated position , 

overhead activities and contact or collision  

sports. Hawking‘s grade 2 (translation of 
humeral head 1 to 2 cm. over glenoid rim, 

reducing spontaneously) and grade 3 (humeral 
head remained dislocated after translating over 

the glenoid rims (>2 cm.)  Laxity revealed by 

Anterior Drawer Test [19]. Patients having X-
ray of dislocated shoulder or of concentric 

reduction. 
 Unreduced dislocation , acute pain, guarding  ( 

where physical examination not possible ), 
posterior  ,inferior or multidirectional  

instabilities  ,recent fracture around shoulder 

girdle ( identified by X-ray done routinely for 
each patients ) , conditions  like  adhesive 

capsulitis , impingement , acromioclavicular  
joint involvement  were excluded 

.[7],[8],[17],[18] 
 
Study Technique: 

Study was   done in PMR Department of a 

tertiary care Medical college in Kolkata, West 
Bengal, with 56 patients over 18 months. After 

obtaining Institutional Ethical Committee 

clearance and informed consent, thorough 
history of demographic, causative and 

symptomatic details were taken. Then general 
survey and relevant examinations of  both  the  

shoulders  were  done  (to compare the affected 
with the normal side ) to  exclude  posterior  

,inferior and  multidirectional instabilities and 

other musculoskeletal condition. Anterior 
Drawer Test was performed as per description 

of  Gerber and Granz  and grading of  humeral 
head translation was done  by  Hawkin;s and 

Bokor classification to include  Grade 2 and 

Grade 3 laxity[11],.[12],[14]. 
 It is followed by provocative tests for anterior 

instability of shoulder - Anterior apprehension 
with Job’s Relocation and Surprise test. Anterior 

apprehension test was done following   

description of Rowe and zarin’s. Reproducing 
apprehension was criterion for positive test [8], 

[11]. It was immediately followed by Relocation 
test, done as described by Jobe et al.  Shoulder 

remained placed in 90 degree abduction and 
elbow in 90 degree flexion  then external 

rotation done  until patient reports  

apprehension with or without pain , posteriorly 
directed force is applied on the anterior aspect  

of shoulder  If patient confirmed relief of 
apprehension , Relocation test was considered 

positive .[6],[8].[11].[19],[20] 

At the maximally abducted and externally 
rotated position of Relocation test, sudden 

release of posteriorly directed stabilizing force 
was done to look if   apprehension was 
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reproduced. If any of these 3 tests came  

positive , shoulder instability  was considered  
positive  clinically .Apprehension was taken as 

the criterion for the test being positive 
.[8],[20],[24]. 

 Then all 56 patients  were sent to radiology  for 

MR investigation .Patients selections from 56 
patients  and reporting  of  findings  was  done  

by Department of  Radiology  themselves 
.Considering  contraindications like allergy , 

implant ,  severe kidney disease , technical 
feasibility , patients refusal ,  49 patients  

eventually  underwent  1.5 Tesla MRI  of  

affected shoulder   and out of  those 49 patients  
, 38  underwent MRA by following departmental 

protocols and ethics  .An  experienced  
radiologist blinded of   the  result  of  clinical  

diagnosis , reported presence of  pathology  in   

glenoid labram  ( e.g. Bankart, SLAP ),  
glenohumeral  ligaments (tear or laxity ) , 

rotator cuff   and rotator interval tear  and  
humeral head  (e.g Hill sach”s, Bony Bankart )  

; contributory to anterior shoulder instability . 
Shoulder with gleno humeral –ligamentous 

,musculocutaneous  defects known identified  

by MRI or  MRA or both  were considered  
radiologically  positive .Then clinically and  

radiologically  positive cases were compared 
and correlated  .[6],[7],[13],[17] 
 
Statistical Calculation: 

49 patients undergoing  clinical and both or 
either  of  MRI and MRA  were taken for  final 

calculations  .Epidemiologic  datas  were  
expressed as mean ,standard deviation , 

percentages etc . Diagnostic  

 
Parameters Are Calculated As Following: 

1. Sensitivity= True positive (TP)/ [true 

positive (TP) +False negative (FN)] ×100  
2. Specificity= True Negetive (TN)/ [True 

negative (TN) + False positive (FP)] ×100  
3. Positive predictive value (PPV)= True 

Positive (TP) / [(True positive (TP) +False 
Positive (FP)] ×100 

4. Negetive predictive  value (NPV)=  True 

negative(TN) / [( True negative(TN)+ False 
negative(FN ) ]×100 Positive likelihood 

ratio= sensitivity / (1-specificity) Negetive 
likelihood ratio= (1-sensitivity) / specificity 

5. Accuracy= True Positive(TP) + True 

negative(TN) /[(True positive(TP)+ False 
positive(FP) + False negative (FN) + True 

negative(TN) ]×100 Agreement  between  
clinical modality and MRI and MRA were  

determined  separately by calculating  

cohen’s kappa  for each .(considering >.8 

=almost perfect , >.6=substantial , 

>.4=moderate , >.2=fair, 0-.2=slight , 
<0= poor) 

 

RESULTS :    Majority of patients  diagnosed 

with  shoulder  instability by  either  of 
modalities  were young  [ mean age : 

Clinically(+) : 26.5 years  (s.d= 6.8) ;  MRI (+) 
:27.01years ( s.d=7.1) ; MRA: 25.4years (s.d= 

5.2) ]years , with male  dominance  ,most 

commonly  presented with recurrent  
dislocation  ( 42.85% in clinically positive , 

62.5% MRI positive ,58.06 %  in MRA positive  
). Commonest mode of injury was fall.  

Maximum  number  of  instability  can  be  
detected  when  MRI  and MRA were used 

together  ( 86.74%) where ,  structural lesion 

detected by both or  any of  two  was 
considered positive. Anterior Drawer  Test done  

for evaluating laxity of shoulder , have 45% to 
56 %   sensitivity  , 42 %  to 82% specificity  

with  slight  to fair  agreement  with  MRI and 

MRA  in diagnosis  of  shoulder  instability . 
Diagnostic evaluation of clinical  modality when  

compared  with MRI , MRA  as well as MRI and 
MRA together ( defect detected by any of it  is 

considered  positive ) revealed  as  Sensitivity -

78.12% vs 77.42% vs. 81.82 % ,specificity -
82.35% vs  42.86 % vs. 80.00 % Positive 

predictive value -92.85% vs 85.71 %  vs.  
94.43% ; Negetive predictive value -82.35%vs 

30.00 %  vs.40.00 %, Accuracy -79.59% vs 
71.05 % vs. 81.58 %  ( expressed as   MRI vs. 

MRA vs MRI and  MRA ) . Clinical  diagnosis  had 

moderate agreement  with MRI (Cohen’s kappa 
0.573) and  MRI  combined with MRA  (k=0.434 

)  and only slight  agreement (k=0.174 ) with 
MRA .Values are tabulated below. 
 

DISCUSSION:  Shoulder dislocation accounts   

for 50% of all dislocations.  Anterior 
dislocations account for 95% whereas posterior 

and inferior instability account for 2 to 4 % and 

.5% respectively. [ 21],[29].[30], [31]So 
anterior shoulder  instability was considered for 

this study .MOON’S Shoulder [21]instability  
cohort  comprised of 82%  males  and 18% 

female with mean age  of  about 24 years ( 12 
to 63 years ) - comparable with this study  

having 39 (79.59%) male and 10(20.4%)  with 

mean age of  28.5 (S.D : +/-  4.9)  . Puri et.al   
study had a different gender distribution of 

70% male, 30% female but average age of 
28.13 years is aligned. Young  , active ,atheletic  

population  are highly   succeptible  for  

shoulder  instability  with incidence of  recurrent 
instability [23] (  Moya  et al. ,2021)  is also 
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similar with present study , Fall on outstretched  

hand  is the commonest mode of  injury 
.[23],[25],[28][30], 

More et.al [20] concluded detailed interview 
and clinical examination as mandatory to 

identify instability. Hence clinical diagnosis was 

done by history and provocative tests of 
shoulder instability. Srinivas et.al [16] found 

clinical diagnosis of unstable shoulder   had 
82% sensitivity, 71% specificity, 67% PPV, 

83% NPV and 75% accuracy. Present study 
showed comparable sensitivity (78% - 81.82 

%)   , negative predictive value (82.35% 

against MRI) and accuracy (71% - 81.58 %).  
Utkarsha et .al[10]  found  sensitivity ,specificity 

,diagnostic accuracy of clinical  diagnosis  in 
comparison to arthroscopy as  85% ,100% and 

86% respectively and  Gupta et. al[15] found  

clinical diagnosis  having  86.20%  sensitivity , 
96. 44% specificity, 86.26% PPV, 96.64% NPV, 

94.42 % accuracy compared to arthroscopy. 
Present  study  had alignment  in sensitivity , ( 

78.12%  - 81.82% ) specificity ( 80% to 82% 
), accuracy  (71.05%  to  81.58% ) . Puri et.al 

found 85.71 % sensitivity, 100% specificity, 

100% PPV, 33.33% NPV   taking arthroscopy 
as gold standard. Present study   showed  

81.82%  sensitivity , up to 82% specificity , 
around  85 % to  94% PPV  ; 30% to 40 % NPV 

while taking   MRA   and  MRI with MRA 

respectively  as  gold standard  .[8],[13],[23] 
 Agreement of clinical diagnosis  with 

radiological  was found to be slight  to moderate  
(k=0.174  with  MRA ,  0.434  when both MRI 

and  MRA reports are taken;  0.573  with MRI) 

corroborating  with available studies. It 
indicates clinical examination should be 

confirmed by MR investigation. [33] 
Anterior Drawer test  tends to explore degree  

of laxity  with sensitivity and specificity  of 53% 
and 85%  for instability .(Faber et.al) 

[11].Present  study revealed   56.25%  

sensitivity and 82.35%  specificity  to detect 
instability when grade 2 and 3 are considered  

though it is not a provocative test . Anterior 
apprehension test , provoking  humeral head to 

go over anterior edge of  glenoid labram  has a 

sensitivity and specificity of  41.7% - 72%) and 
95.7% -100% respectively ( Hedgedus EJ et al, 

) [8] and   Relocation  test has a  sensitivity and 
specificity  of  81%  and 92%  respectively ( 

Faber et al and Jobe et. al )[11],[19]. Sensitivity 
and specificity  of  Surprise Test  is 63.89% and 

98.91%  respectively ( Ian K et.al ) [24] .These  

3 provocative  tests were considered to identify 
anterior  instability .  

Though present study cannot  be directly 

compared with available studies  because it  
compared  clinical diagnosis with MRI and MRA  

not with  arthroscopy .Most of the studies focus 
on comparing clinical diagnosis , MRI , MRA 

detection of  structural pathology causing  

instability  , with arthroscopic findings  .MRI in 
particular  is a valuable diagnostic tool   with  

86%  -91% sensitivity  for  detecting  capsular 
, ligamentous  pathology  ( Seeger et .al)[18] . 

Gupta et.al [15] revealed 91.30% sensitivity 
and 85.71 % specificity, 90.0% accuracy of MRI 

for anterior instability. MRA  is considered  

superior  with  86 % to 91% sensitivity and 
89% to 93% specificity  for labral and capsular  

, ligamentous  lesion  compared to  
conventional MRI .[17],[22]. Awasthi et.al [7] 

ascertained MRA as gold standard for doing 

preoperative evaluation of shoulder 
instabilities. So MRI and MRA have been chosen 

as the gold standard for comparison instead of 
arthroscopy which is more invasive. [3], [7], 

[17], [18], [22]. 
Arthroscopy has its own limitations and 

complications. Each shoulder instability  does 

not  need  arthroscopy  or surgical intervention 
.Single episode  without any risk factors 

,microinstability, subluxation  can be managed 
by rehabilitation  (Jaggi A et al)[26],[27]  

Though young patient , initial dislocation  , 

professional athelete , contact sports ,humeral 
and  glenoid critical  bone defect, ligamentous  

laxity  often end up with arthroscopic 
intervention .[29]   

History, physical examination can be 

immediately done in non-acute instability.  MRI 
and MRA are well available to diagnose 

instability with high sensitivity and specificity. 
So detecting instability, structural pathology,   

prognosis and management prediction can be 
done by clinically and radiologically   without   

essentially undergoing arthroscopy. 

While comparing  Categorical  data ( as positive  
or negative )  of two modalities  was the  aim 

of the study , it  reveals  which  structural 
pathology  are actually  responsible for shoulder 

instability . It helps to decide if rehabilitation is 

the mode of treatment or arthroscopy is 
eventually needed. 

 
CONCLUSION: Clinical diagnosis of  anterior 

shoulder instability  by history and  physical 

examination specially the provocative tests  has 

comparable diagnostic  parameters  in terms of  
MRI and MRA  with  available  datas  with some 

deviations  .Hence  they can be used  for initial 
diagnosis ,But  MRI or MRA visualization  of  
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causative defect  of instability  are advisable for  

confirmation  and planning the  appropriate 
management  of  glenohumeral  instability. 

 
Limitation: Patients number was limited, 

clinical tests were not done under anesthesia, 

Radiological investigations are prone to 

technical errors. Comparison was done against 
MRI and MRA not against Arthroscopy, the gold 

standard. 
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Tables:  (Original Data Gathered From This Particular Study) 
 

1. Number and   Gender Distributions of Patients Distributions (M=Male, F=Female) 

Modality Total Number Positive Negetive 

Clinical 49 [M=39(79%),F=10, (21%)] 
28 (57.14%) 

[M=24(85.715%),F=4(14.28%)] 

Mean Age= 26.5 Years 

21 

Mri 49[M=39(79%),F=10, (11%)] 
32(65.3%) 

[ M= 30(93.75%),F=2 
17 
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(6.25)] Mean Age= 27.01 Years 

Mra 38[M=32(84.21%),F=6(15.78%) 

31(81.57%)[M= 27 

(87.09%),F=4(12.90%)] , Mean 
Age= 25.49  Years 
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2. Causative Events (Etiology) of Shoulder Dislocations 

Etiology 

(For Instability 

Positive Patients) 

Clinically Positive 
(N=28) 

Mri Positive (N=32) Mrapositive (N=31) 

Fall  (Outstretched  

Hand And Directly On 

Shoulder ) 

11(39.28%) 13(40.62%) 11(40.74%) 

Direct  Trauma 8 10 10 

Trauma In Abduction 

And External Rotation 
4 3 4 

Over Head Activities 2 3 3 

Atheletic  Activities 

(Not Specified) 
3 3 3 

 
3. Pattern of Clinical Presentations 

Chief Complains 
Clinically  Positive 

= 28 
Mri Positive=32 Mra Positive=31 

Recurrent  Dislocation 12( 42.85%) 20(62.5%) 18(58.06%) 

Single Dislocation 9(32.14%) 9(28.1%) 10(32.22%) 

Episodes  Of  
Subjective  Instability 

5 (17.85%) 3 (9.37%) 1(3.2%) 

Pain(Vas >6) &  

Disrupted  Shoulder 
Rom 

2 ( 7.14%) 1( 3.12%) 2(6.45%) 

 
4. Results of Laxity (Grade 2, Grade 3) and Provocative Tests 

 
TOTAL (N=49) 

 
CLINICALLY 

(+)=28 

 
MRI(+) :(N=32) 

 
MRA(+):(N=31) 

ANTERIOR DRAWER 

TEST 
21 21 18 

ANTERIOR  
APPREHENSION  TEST 

28 25 24 

JOB’S  RELOCATION 26 24 23 

SURPRISE /RELEASE  
TEST 

26 24 24 

 
5. Correlation of Anterior Drawer Test Revealing Grade 2 and Grade 3 Laxity (Ligamentous Laxity 

Accounting Shoulder Instability) with Mri Diagnosis 

Test (Anterior 

Drawer)(Grade 

2,Grade-3) 

Mri(+) Mri(-) Total 

+ 18(Tp) 3(Fp) 21 

- 14(Fp) 14(Tn) 28 

 32 17 49(N) 

 
SENSITIVITY =  56.25 %, SPECIFICITY= 82.35% ,PPV=85.71%, NPV=50%, LR (+) =3.19,L.R(-)=.53 

ACCURACY= 65.31%[ 95% CI] ; Cohens kappa =.335 (fair  agreement ) ,S. E of  Kappa=0.119, 95%  
C.I=  0.102 to 0.568( C.I= Confidence interval ) 
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6. Correlation of Anterior Drawer Test (Revealing Grade 2 and Grade 3 Laxity) with MRA Diagnosis 

Anterior Drawer 

Test(Grade 2,Grade 

3) 

Mra+ Mra- Total 

+ 14 4 18 

- 17 3 20 

 31 7 38 

 
SENSITIVITY= 45.16%, SPECIFICITY=42.86%,+LR=.79,-LR=1.28,PPV=77.78%, 

NPV=15.00%,ACCURACY=44.74%, [ 95% CI] Cohen’s kappa= 0.070,(SE of kappa =0.122,95% 
C.I=0.309-0.170) 

 
7. Correlation between Clinical Diagnosis and Mri of 49 Patients [Prevalance =65.31%] 

Test Mri(+) Mri (-) Total (N) 

Clinical (+) 25 (Tp) 3( Fp) 28 

Clinical(-) 7 ( Fn) 14 (Tn) 21 

 32(65.3%) 17 49 

 
8. Correlation of between Clinical Diagnosis and Mra of 38 Patients [Prevalance =81.58%] 

Test Mra (+) Mra(-) Total 

Clinical(+) 24 (T.P) 4(F.P) 28 

Clinical(-) 7(F.N) 3(T.N) 10 

 31 (81.57%) 7 38 

 
9. Correlation Between  Mri and Mra   As  Single Radiological Modality (Structural Defect Detected  by Any 

of Mri Or Mra Is Considered  Radiologically  Positive )  with Clinical  Diagnosis, [Prevalance=86.84%] 

Test (Mra+Mri) Positive (Mra+Mri)Negetive Total 

Clinical(+) 27(T.P) 1 (F.P) 28 

Clinical(-) 6(F.N) 4(T.N) 10 

 33(86.74%) 5 38 

 
10. Correlation of Clinical Diagnosis in Respect to Mri and Mra To Detect Shoulder Instability 

 
SENSITIVIT

Y 
SPECIFICIT

Y 
PPV NPV 

+L
R 

-LR 
ACCURAC

Y 
COHEN’S 
KAPPA 

MRI 78.125% 82.35% 
89.29

% 

66.67

% 
4.43 

0.2

7 

79.59% 

 

K=0.573(S
E Of Kappa 

0.118 

95% 
CI=0.341 

To 0.804 

MRA 
77.42% 

 

42.86 % 

 

85.71

% 

30.00

% 
1.35 

0.5

3 

71.05 % 

 

K=0.174 
(SE Of 

Kappa 
0.174) 

(95% 
CI=0.166 

To 0.434) 

 

MRI 

+MR
A 

81.82% 80.00% 
96.43

% 

40.00

% 
4.09 

0.2

3 
81.58% 

K=0.434 

(S.E=0.16

9, 95% 
CI=0.102 

To 0.766) 
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[ABBEVIATIONS :  TP =True positive,  TN =True negative, FP=False positive , FN =False negative , 

PPV=Positive predictive value , NPV= Negative predictive  value , LR = Likelihood ratio ,SE= Standard 
error , CI= Confidence interval ]  

 
 


