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ABSTRACT 
Background: Rotator cuff tears may be partial or full thickness. Partial -thickness tears are depicted as focal defects 
that are either intratendinous or limited to one surface without disrupting the entire thickness of the tendon. The 
present study was conducted to describe the MRI Characteristics Of Rotator Cuff Pathologies. 

Material & Methods: The present retrospective descriptive study was performed at the Dept of Radio diagnosis, 
Pacific Medical College and Hospital, Bhilo ka Bedla. Udaipur to describe magnetic resonance imaging features of 
rotator cuff pathologies.  50 Patients having rotator cuff pathologies in the MRI examination were studied. All the 
MRI scans in this study were performed using T MRI scanner (Siemens magnetom essenza 1.5T). The data was 
compiled and analysed. 
Results: The most frequently affected tendon being supraspinatus and the least affected being teres minor. Partial  tear  
and tendinopathy were the most commonly encountered abnormalities in the Supraspinatus tendons in this study 
population accounting for 40% and 30% respectively. There were 15 patients with partial tear of Supraspinatus, of  

these the common type was articular surface tear in 10(66.6%), followed by bursal surface tear 4(26.6%) and the least 
common was the  intrasubstance tear in 1 (6.6%). Tendinosis or tendinopathy is the frequently encountered pathology 
in the subscapularis tendons. Associated abnormalities in bicipital  tendons were noted in 19(44.1%) patients. The 
common abnormal finding seen in relation to the biceps tendon in a rotator cuff disease was tenosynovitis followed by 
fluid around the tendon. Of the 50 patients examined in this study, type I Acromion was seen in 11(22%) while type II 
Acromion was seen in 25(50%) and type III in 14(28%) patients. In our study joint effusion was found in 
18(36%) and bursal fluid noted in 19(38%). Acromio- clavicular joint degeneration/ hypertrophy has been noted in 27 
(54%) patients. In our study only 2(4%) showed normal supraspinatus tendon in patients with less than 10mm AHD.  

Twenty eight patients (56%) had coracohumeral distance more than 10mm. 
Conclusion: The study concluded that the most frequently affected tendon being supraspinatus and the least 
affected being teres minor. Partial tear and tendinopathy were the most commonly encountered abnormalities. 
Tendinosis or tendinopathy is the frequently encountered pathology in the subscapularis tendons. The common 
abnormal finding seen in relation to the biceps tendon in a rotator cuff disease was tenosynovitis Acromio- clavicular 
joint degeneration/ hypertrophy has been noted in 54% patients. Only 4% showed normal supraspinatus tendon in 
patients with less than 10mmAHD and 56% had coracohumeral distance more than 10mm. 
Keywords: Supraspinatus, tendinopathy, Acromio- clavicular joint, MRI 
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑ Non 

Commercial‑ Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑ 
commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.  

 

INTRODUCTION 

Disorders of the rotator cuff are the most common 

causes of a painful shoulder. These disorders  
include  impingement, partial and full-thickness  

rotator  cuff  tears,  calcific tendinitis, and coracoid 

impingement.  The pathomorphological changes of 

the rotator cuff are probably multifactorial, 

including intrinsic and extrinsic factors. Important 
etiologic considerations include age-related 

degeneration, acute trauma, repetitive microtrauma, 
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anatomic impingement, and secondary 

impingement associated with either glenohumeral 

instability or capsular contracture. Other pathologic 

entities that may represent additional sources of 

pain in association with rotator cuff pathology 
include acromioclavicular arthropathy, biceps 

tendinitis, and frank rupture of the long head of the 

biceps tendon.1 Julius Neviaser in 1954 proposed 

that ruptures of one or more components of the 

rotator cuffusually occur in one of three ways: 

There may be   a   rupture   following   a   history   

of   injury   without   a dislocation or a fracture, a 

rupture may occur following a dislocation of the 

shoulder and rupture of  the  cuff  may follow a 

dislocation of the shoulder with a fracture of the 

greater tuberosity of the humerus.”2 Of these, the 

rotator cuff forms the dynamic stabilizer and the 
rest are called static stabilizers. The rotator cuff 

muscles  include  the supraspinatus, infraspinatus, 

subscapularis and teres minor. The common 

disorders involving the rotator cuff tendons include 

impingement, tendinopathies and tears. MRI has 

good spatial resolution for assessment of soft 

tissue, identifying tendon edema and tears in the 

rotator cuff. It also has additional advantage of 

providing good  multiplanar delineation even 

without contrast and  lacks  radiation hazards.3 The 

present study was conducted to describe the MRI 
Characteristics Of Rotator Cuff Pathologies. 

 

MATERIAL & METHODS 

The present descriptive study was performed at 

the Dept of Radio diagnosis, Pacific Medical 

College and Hospital, Bhilo ka Bedla. Udaipur for 

period of two years to describe magnetic resonance 

imaging features of rotator cuff pathologies. 

Patients who were found to have rotator cuff 

pathologies in the MRI examination were studied. 

This consists of 50 patients with Rotator cuff 

lesions detected on magnetic resonance imaging of 

the shoulder joint. The MRI was done on the advice 

of the referring doctor and no patient was made to 

undergo MRI for the sole purpose of this study. 
This dissertation evaluates the magnetic resonance 

imaging characteristics of the Rotator cuff lesions 

that were detected in these patients. Patients who 

were suspected clinically with possible shoulder 

pathology, referred for MRI evaluation and shown 

to have rotator cuff tendon  abnormalities  were 

included in the study. Post operative patients, 

known case of rotator cuff lesions on treatment, all 

patients with clinical evidence of rotator cuff 

lesions in  whom  a MRI examination is 

contraindicated were excluded. e.g. Patients with 

any electrically, magnetically or mechanically 
activated implants (including cardiac pacemakers, 

biostimulators, neurostimulators, cochlear 

implants, and hearing aids) were excluded from 

the study. After clinical evaluation, once a patient 

satisfied the inclusion and exclusion criteria for this 

study, he or she would undergo the MRI evaluation 

after giving consent. All the MRI scans in this 

study  were performed using 1.5 T MRI scanner 

(Siemens magnetom essenza 1.5T) 

MRI Protocol MRI protocol consisted of the 

following Patient is positioned in supine position 
with external rotation of the arm. Adequate 

supportfor head and the limb is provided. 

Dedicated surface coil (Helmholtz pair) for 

shoulder is used. 

Technique for MRI of shoulder: After obtaining 

localizer in all three orthogonal planes, following 

sequences are obtained: 

1. Axial STIR & PD FATSAT 

2. Coronal T1, GRE and T2 FATSAT 

3. Sagittal T2 FATSAT. 

 

 T1W T2- FATSAT GRE STIR PD FATSAT 

TR 400 3400 350 4900 280 

TE 10 63 13 20 40 

Matrix 256 x 160 256 x 224 384 x 192 320 x 192 256 x 224 

No of excitations 2 3 2 2 3 

Thicknessmm 4 4 4 3 3 

Section 0.0 0.0 0.0 1.5 1.5 

spacing mm      

FOV 18 16 18 17 17 

Imaging time min 2min14 sec 2min40sec 2mins12s ec 4min20sec 3mins15sec 

Table: Following parameters were used during acquisition of images The data was compiled and analyzed 
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RESULTS 

Figure 1: Spectrum of muscle involved 

 

The most frequently affected tendon being 

supraspinatus and the least affected being teres 
minor. In the decreasing order of frequency the 

other tendons  involved  are  subscapularis, biceps 

and the infraspinatus. Of the pathologies of the 

supraspinatus tendon, tendinosis was seen in 20 

patients (40%) partial tear in 15 (30%) and 

complete tear in 10 (20%). Thus partial tear and 

tendinopathy are the most commonly encountered 

abnormalities in the Supraspinatus tendons in this 
study population accounting for 40% and 30% 

respectively. There were 15 patients with partial 

tear of Supraspinatus, of these the common type 

was articular surface tear in 10(66.6%), followed 

by bursal surface tear 4(26.6%) and the least 

common was the intrasubstance tear in 1 (6.6% 

 

Table 1: Various pathologies of supraspinatus involved 

Supraspinatus pathology No. of patients Percentage 

Normal 5 10 

Tendinosis 20 40 

Partial tear 15 30 

Full thickness tear 10 20 

Total 50 100 

 

Table 2: Types of Partial tear of Supraspinatus 

Type of partial tear No of patients Percentage 

Articular surface 10 66.67 

Bursal 4 26.6 

Intratendinous 1 6.67 

Total 15 100 

 

Table 3: Subscapularis tendon pathology 

Subscapularis pathology No of patients Percentage % 

Tendinosis 5 10 

Partial tear 2 4 

Full thickness tear 1 2 

Normal 42 84 

Total 50 100 

 

Table 4: Involvement of biceps tendon pathology 

Biceps tendon pathology No of patients Percentage 

Normal 31 62 

Tendinosis 11 22 
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Fluid around the joint 7 14 

Tear (partial/ full thickness) 1 2 

Total 50 100 

 

Table 5: Types of acromion in study group 

Types of acromion No of patients Percentage 

Type I 11 22 

Type II 25 50 

Type III 14 28 

Type IV 0 0 

Total 50 100 

Among the abnormalities of subscapularis, 

tendinosis with no evidence of tear was noted in 5 

(10%), tear noted in 3 (6%), partial in 2 (4%) and 

complete in 1 (2%).Normal subscapularis tendon 

noted in 84 %.Tendinosis or tendinopathy is the 
frequently encountered pathology in the 

subscapularis tendons. No isolated involvement of 

Subscapularis was seen. Associated  abnormalities  

in bicipital tendons were noted in 19(44.1%) 

patients. The abnormalities seen in the tendon 

included tendinosis in 11 (57.89%), fluid around 

the tendon with  no  signal abnormality in the 

tendon in 7 (36.8%) and tear  of  the tendon in 1 

(5.2%). Thus the common  abnormal  finding seen 

in relation to the biceps tendon in a rotator cuff 

disease in our study group was tenosynovitis 
followed by fluid around the tendon. Of the 50 

patients examined in this study, type  I  Acromion  

was  seen  in  11(22%)  while  type  II Acromion 

was seen in 25(50%) and type III in 14(28%) 

patients. Type IV was not seen in any of shoulder 

examined.In our study joint effusion was found in 

18(36%) and bursal fluid noted in 19(38%). Of the 
18 patients with effusion 11(61.1%) had tears and 7 

(38.9%) had tendinosis. Of the 19 patients with 

bursal fluid, 11(57.9%) showed tear in the cuff 

tendon and 8 (42.1%) showed tendinosis in the cuff 

tendon.Acromio- clavicular joint degeneration/ 

hypertrophy has been noted in 27 (54%) patients. 

25 (50%) patients had degenerative changes and 

subacromial spurs.while 2(4%)  patients had 

fibrous outgrowth/hypertrophy  of  the  capsule.  Of  

these 27patients in our study with 

acromioclavicular arthropathy, 10(37.3%) had  
tear, 15  (55.5%) had  tendinosis and 2 

(7.4%) had normal tendon. 

 

Figure 2: Joint Effusion, Bursal fluid and Rotator cuff Disease: 
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Table 6: Changes in acromioclavicular joint 

Acromio clavicular joint changes No of patients Percentage 

Normal 23 46 

Degenerative changes/spurs/osteophytes 25 50 

Hypertrophic changes 2 4 

Total 50 100 

 

Table 7: Relationship of acromiohumeral distance with supraspinatus tendon 

Acromio humeral distance/ 

supraspinatus pathology 

Normal Tendinosis Partial thickness tear Full thickness 

tear 

Total 

≤ 7 mm 0 7 6 7 20 

8- 10 mm 2 8 8 3 21 

>10 mm 3 5 1 0 9 

Total 5 20 15 10 50 

 

Table 8: Relationship of coracohumeral distance and subscapularis tendon 

Coracohumeral distance/ 

subscapularis 

Normal Partial tear Complete tear Tendinosis Total 

< 6mm 0 1 1 3 5 

6-8 mm 4 1 0 1 6 

8-10mm 10 0 0 1 11 

>10mm 28 0 0 0 28 

Total 42 2 1 5 50 

 

In our study only 2(4%) showed normal 

supraspinatus tendon in patients with less than 

10mm  AHD.  In patients with AHD less than 

7mm, abnormal Supraspinatus were seen 20/50  

(40%)  patients  with tears in 13(65%) and 

tendinosis in 7 patients (35%). In patients with 

AHD between 8-10mm, 21 (42%) patients had 
abnormal tendon of which 11 (56.2%) had tear. 

Twenty eight patients (56%) had coracohumeral 

distance more than 10mm. Five (10%) had 

coracohumeral distance  less  than  6  mm,  of  

these all  (100%)  had  abnormal   Subscapularis  

tendon. Six (12%) had coracohumeral distance 

between  6 and 8 mm, of these 4(8%) had normal 

tendons and 2(4 %) has abnormal tendons. In the 

coracohumeral distance between 8 10 mm group 

there were 11 (22%) patients and out of them 

1(2%) had abnormal tendon 
 

DISCUSSION 

MRI can demonstrate the rotator cuff excellently 

including the subacromial portion, which is hidden 
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from view on ultrasonography. In this study, 50 

patients with rotator cuff disorders were included. 

All the imaging was done using a Siemens 

magnetom essenza 1.5T Tesla machine in the 

department of Radio-diagnosis, Pacific Medical 
College and Hospital, Bhilo ka Bedla. Udaipur for 

period of two years to describe magnetic resonance. 

Spectrum of rotator cuff disorders like 

impingement, tendinosis and partial and full 

thickness tears, along with types of Acromion, 

acromial orientation, Acromio- Clavicular joint 

arthropathy were analysed in the study. Depalma4 

found even higher incidence of partial tears. In his 

study of 96 specimens aged 18 to 74,  37%  were 

found to have partial tears. Cadaver studies have 

consistently shown that partial thickness tears are 

more common than full-thickness tears.5 Full 
thickness  tears are more commonly seen in 

supraspinatus. In this study supraspinatus tendon 

was the most commonly involved among rotator 

cuff in 45 out of 50  patients  (90%). Among these 

tears were seen in 25 patients (15 partial tears and 

10 full thickness tears.). Tendinosis/Tendinopathy 

was seen in 25 patients. This was well correlated 

with the previous studies and literature available. 

Walz DM et al 20066 stated that the most 

commonly affected tendon was Supraspinatus 

followed by Subscapularis and Infraspinatus. 
Partial thickness tears were seen in 19/50 patients 

in which supraspinatus were involved in 15 

patients. (30%). Articular surface of tendon was 

most commonly involved in 10/15 patients (66.6%), 

next was bursal side partial thickness tears with 

26% involvement. (4/15 patients). Least commonly 

injured were intratendinous type tears. (7%). 

Among the three subtypes of partial tear, articular 

tears are two to three times more common than 

Bursal tears. This is supported by various studies. 

Itoi E7studied incomplete tears in 36 patients in 

which deep /articular surface tears were most 
commonly involved (23), next were 

superficial/bursal (12) followed by, intratendinous 

(three).  In our study tendinosis/tendinopathy was 

seen in 36 patients (72%) out of which 

supraspinatus most commonly affected tendon 

(40%) was  followed  by biceps and subscapularis. 

Various intrinsic and extrinsic causes have been 

attributed to tendinopathy and impingement 

syndrome. Li and co-workers 8 studied the MR 

appearance of tears of the subscapularis tendon and 

assessed the association of subscapularis tears with 
other rotator cuff tears and injuries of the biceps 

tendon. In their study 2% of rotator cuff tears 

involved the subscapularis, 27% were partial and 

73% were complete tears. Tears were best seen in 

the sagittal oblique plane. Almost all subscapularis 

tears in this study were an extension of typical 

rotator cuff tears:  supraspinatus 79%, extending 

into infraspinatus tears in 56% and into teres minor 

tears in 4% (two patients). Bicipital dislocations 

were seen in 49%, and three complete tears of the 

biceps(7%) were noted as well. In our study only 1 

case of partial tear was seen which was related with 

massive supraspinatus and subscapularis tendon 

tear. No involvement of teres minor was seen. 
Associated abnormalities in bicipital tendons were 

noted in 19(38%) patients. The abnormalities seen 

in the tendon included tendinosis in  11  (22%),  

fluid  around  the  tendon with no signal 

abnormality in the tendon in 7 (14%) and tear of 

the tendon in 1 (2%). Thus the common abnormal 

finding seen in relation to the biceps tendon in a 

rotator cuff disease in our study group was  

tenosynovitis followed by fluid around the tendon. 

(Erickson SJ et al 1992).9 Of the 50 patients 

examined in our study , type I Acromion was seen 

in 11(22%) while type II Acromion was seen in 
25(50%) and type III in 14(28%) patients. Type IV 

was not seen in any of shoulder examined. In this 

study the common type of acromion is the type II 

or curved Acromion. In this study it was found 

78% of patients (39 out of 50) had either type II 

or III acromion or spurs/osteophytes in the 

acromion. Of these patients 24(61.5%) had tears 

(partial and complete), 12(30.7%) had tendinosis 

and 3 (7.6%) had normal supraspinatus tendon. 

Thus in this study abnormal tendons were common 

with type II /III acromion. 10 out of 14 (71.4%) 
type 3acromion were associated with tears. This 

was consistent with the literature available. Bigliani 

LU et  al et al found the incidence of Acromion 

types as Type 1 acromion occur in 25%; type 2 in 

61%; and type  3  in 14% of patients. Type 4 

acromions occur in 7% of the general 

population.10,11 Acromio- clavicular joint 

degeneration/ hypertrophy has been noted in 27 

(54%) patients. 25 (50%) patients had degenerative 

changes and subacromial spurs.while2 (4%) 

patients had fibrous outgrowth/hypertrophy of the 

capsule. Of these 27 patients in our study with 
acromioclavicular arthropathy, 10(37.3%) had tear, 

15 (55.5%) had tendinosis and 2 (7.4%) had normal 

tendon. Thus abnormal tendon was common in 

patient with AC joint arthropathy and tear being 

more frequent. Hijioka et al found degenerative 

changes in subacromial surface in 96 specimens 

out of 160 shoulders examined.(60%) and found  

significant level of  correlation  between  severity  

of  rotator  cuff and subacromial surface. 12 In our 

study joint effusion was found in 18(36%) and 

bursal  fluid  noted  in 19(38%). Of the 18 patients 
with effusion 11(61.1%) had tears and 7 (38.9%) 

had tendinosis.  Of the 19 patients with bursal fluid, 

11(57.9%) showed tear in the cuff tendon and 8 

(42.1%) showed tendinosis in the cuff tendon. Thus 

presence of joint effusion or bursal effusion is a 

marker of abnormal cuff tendon especially tears. 

Various studies have concluded that bursal and  

joint fluids have low sensitivity and high specificity 

in detecting rotator cuff tears.13,14 In our study only 
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2(4%) showed normal supraspinatus tendon in 

patients with less than 10mm AHD. In patients with 

AHD less than 7mm, abnormal Supraspinatus were 

seen 20/50 (40%) patients with tears in 13(65%) 

and tendinosis in 7 patients (35%). No normal 
Supraspinatus was seen. In  patients  with AHD 

between 8-10mm, 21 (42%) patients had abnormal 

tendon of which 11 (52.4%) had tear. The findings 

were similar to that of previous studies. Saupe et al 

2006 in a study 15 showed that reduced 

acromiohumeral distance was associated with 

rotator cuff tears and rotator cuff muscle 

degeneration. In that study 63 patients were divided 

in to three groups according to the acromiohumeral 

distance with age and gender matched controls – 

group me less than 7 mm, group II 8-10mm and 

group III more than 10mm. They found that 
reduced acromiohumeral distance is a reliable sign 

of rotator cuff tear. More than 90%  of  patients  

with  an acromiohumeral  distance  ≤  7  mm  had  

a   full- thickness tear of the supraspinatus tendon, 

and 67% had a full-thickness tear of the 

Infraspinatus tendon. 58% of patient had tear with 

acromio humeral distance between 8- 10mm. In 

our study patients were classified  into groups 

according to coracohumeral distance as less than 

6mm,6- 8mm,8-10mm and more than 10 mm. 

Twenty eight patients (56%) had coracohumeral 
distance more than 10mm. Five (10%) had 

coracohumeral distance less than 6 mm, of these all 

(100%) had abnormal Subscapularis tendon. Six 

(12%) had coracohumeral distance between 6 and 8 

mm, of these 4(8%) had normal tendons and 2(4 %) 

has abnormal tendons. In the coracohumeral 

distance between 8 -10 mm group there were 11 

(22%) patients and out of them 1(2%) had 

abnormal tendon. In study by Nove-Josserand et al 

1999, in 206 patients found a strong correlation 

between a narrowed coracohumeral distance and 

subcoracoid space and large rotator cuff tears. 16 

 

CONCLUSION 

The study concluded that the most frequently 

affected tendon being supraspinatus and the least 

affected being teres minor. Partial tear and 

tendinopathy were the most commonly encountered 

abnormalities. Tendinosis or tendinopathy is the 

frequently encountered pathology in the 

subscapularis tendons. The common abnormal 

finding seen in relation to the biceps tendon in a 

rotator cuff disease was tenosynovitis Acromio- 
clavicular joint degeneration/ hypertrophy has been 

noted in  54% patients. Only 4% showed  normal 

supraspinatus  tendon in patients with less than 

10mm AHD and 56% had coracohumeral distance 

more than 10mm. 

 

REFERENCES 
1. Uhthoff HK, Sarker K. An algorithm for shoulder 

pain caused by soft tissue disorders. Clin Orthol 
1990; 254:121-127 

2. Neviaser JS: Ruptures of the rotator cuff. Clin 
Orthop 1954; 3:92-8. 

3. Yoav Morag, Jon A. Jacobson, Bruce Miller, Michel 
De Maeseneer. MR Imaging of  Rotator Cuff Injury: 
What the Clinician Needs to Know: RadioGraphics, 

July-August 2006; 26(4): 1046- 1047. 
4. Depalma AF. Surgery of the  shoulder. Philadelphia: 

JP Lippincott, 1983;47-64 
5. Fukuda H. The management of partial-thickness 

tears of the rotator cuff : J Bone Joint Surg [Br] 
2003;85-B:3-11. 

6. Walz DM, Miller TT, Chen S, Hofman J. MR 
imaging of delamination tears of the rotator cuff 

tendons. Skeletal Radiol. 2007; 36:411-416 
7. Itoi E, Tabata S. Incomplete rotator cuff tears. 

Results  of  operative  treatment:  Clin  Orthop Relat 
Res. 1992 Nov;(284):128-35. 

8. Li XX, Schweitzer ME, Bifano JA, Lerman J, 
Manton GL, El-Noueam KI. MR evaluation of 
subscapularis tears. J Comput Assist Tomogr 
1999;23:713-717. 

9. Erickson SJ, Fitzgerald SW, Quinn S, et al. Long 
bicipital tendon of the shoulder: normal anatomy 
and pathologic findings on MR imaging.  AJR 1992; 
158:1091-1096 

10. Bigliani LU, Morrison DS, April EW. The 
morphology of the  acromion  and  its relationship to 
rotator cuff tears. Orthop Trans. 1986;10:228- 234 

11. Epstein RE, Schweitzer ME, Frieman BG, et al: 

Hooked acromion: Prevalence on MR images of 
painful shoulders.  Radiology  1993; 187:479-481. 

12. Hijioka A, Suzuki K, Nakamura T, Hojo T: 
Degenerative change and rotator cuff tears: an 
anatomical study in  160  shoulders  of  80 cadavers. 
Arch Orthop Trauma Surg 1993; 112:61-64 

13. Arslan G, Apaydin A, Kabaalioglu A, Sindel T, 
Lüleci E. Sonographically detected 
subacromial/subdeltoid bursal effusion and biceps 

tendon sheath fluid: reliable signs of rotator cuff 
tear? J Clin Ultrasound. 1999 Jul-Aug;27(6):335- 
9. 

14. Grainger AJ, Tirman PF, Elliott JM, Kingzett- 
Taylor A, Steinbach LS, Genant HK. MR anatomy 
of the subcoracoid bursa and the association of 
subcoracoid effusion with tears of the anterior 
rotator cuff and the rotator interval .AJR Am J 

Roentgenol. 2000 May;174(5):1377-80. 
15. Saupe N, Pfirrmann CW, Schmid MR, Jost B, 

Werner CM, Zaneti M : Association between rotator 
cuff abnormalities and reduced acromiohumeral 
distance. AJR Am J Roentgenol, 2006, 187: 376–
382 

16. Nove-Josserand L, Boulahia ALevigne C, Noel E, 
Walch G .Coracohumeral space and rotator cuff 

tears [in French]. Rev Chir Orthop Reparatrice 
Appar Mot.1999 Nov;85(7):677– 683. 


	1Dr. Kapil Aggarwal, 2Dr. Neha Dubey, 3Dr. Garima Bansal, 4Dr. Shekhar Karnawat
	Corresponding Author
	Dr. Neha Dubey
	Received: 25 June, 2023 Accepted: 19 August, 2023
	This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑ Non Commercial‑ Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑ commercially, as long as appro...
	INTRODUCTION
	MATERIAL & METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES

