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Abstract: Introduction: MRI can depict the endurance between rotator cuff degeneration or tendinopathy &full or partial thickness 

rotator cuff injuries. So careful observation to the bursal, intrasubstance, and articular surface morphology of the tendon is required. 

Aim &Objective: The aim of the study is to analyse and describe spectrum of MRI findings in a suspected cases of labral and rotator 

cuff injuries with arthroscopic correlation. Materials and methods: An analytical study conducted in the department of radio diagnosis 

MIMS, Nellimarla, Vizainagaram between January 2017 to march 2018. Our study included a total of 34 patients who have been 

referred for shoulder MRI following injury to shoulder. We used Philips Ingenia1.5 Tesla MR Imaging unit. Patients underwent 

arthroscopy in case of failure of nonsurgical techniques, and the affected shoulder joint was inspected and MRI findings were 

correlated. Followed by calculation of specificity, sensitivity, negative predictive and positive predictive values. Results: Rotator cuff 

injuries affected the supraspinatus muscle in 46% followed by the infraspinatus 37%, subscapularis in 16% and 1% injuries has been 

reported to teres minor in our study. Most rotator cuff injuries were strains (48%), followed by partial thickness tears (29%) full 

thickness tears (22%) and labral tears in (1%) subjects. Conclusion: Supraspinatus muscle is the most involved muscle with sprains & 

PTT being the most frequently encountered injuries in rotator cuff. Thus MRI has an ultimate precision for the characterization of 

rotator cuff injuries, with relatively high sensitivity and specificity rates. 
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1. Introduction 
 

The gleno-humeral joint is relatively shallow, with the 

humeral head being large when compared to the glenoid 

fossa. This configuration allows mobility at the expense of 

stability. The labrum is a fibrocartilaginous structure which 

increases the depth of glenoid, providing more contact area 

and stability to the joint.MRI can depict the endurance 

between rotator cuff degeneration or tendinopathy & full or 

partial thickness rotator cuff injuries. MRI findings in 

tendon degeneration and mild partial tears can overlap, 

consituted by the fact that the conditions tend to coexist. 

Reported sensitivities for imaging full-thickness rotator cuff 

tears ranged from 80% to 100%, and specificities from 94% 

to 100%
 [1,2,3,4 ]

.MR arthrography has a sensitivity, 

specificity, and accuracy of 96%,99%, and 98%, 

respectively, for full-thickness tears.
 [5]

For partial thickness 

tears, it has a sensitivity, specificity, and accuracy of 

80%,97%, and 95%, respectively.
 [6,7]

Because non 

arthrographic MRI of the shoulder already has a high degree 

of accuracy, particularly for full thickness tears, any 

substantial gain in accuracy with MR arthrographyis in the 

diagnosis of partial tears.
 [8]

Thus MRI is been considered as 

one of the major investigation of choice in the diagnosis of 

shoulder joint injuries. 

 

2. Materials and Methods 
 

An analytical study conducted in the department of radio 

diagnosis MIMS, Nellimarla, Vizainagaram between 

January 2017 to march 2018. Our study included a total of 

34 patients who have been referred for shoulder MRI 

following injury to shoulder. We used Philips Ingenia 1.5 

Tesla MR Imaging unit. Patients underwent arthroscopy in 

case of failure of nonsurgical techniques, and the affected 

shoulder joint was inspected and MRI findings were 

correlated. Followed by calculation of specificity, 

sensitivity, negative predictive and positive predictive 

values.  

 

Inclusion Criteria 

1) Patients who have been referred for shoulder MRI 

following fall on outstretched hand or after any rapid 

accelerating injury to the shoulder joint. 

2) Patients with failure of nonsurgical techniques & who 

underwent arthroscopy of the affected shoulder joint. 

 

Exclusion Criteria 

1) Patients who could not undergo arthroscopy. 

2) Age less than 18 years. 

 

MRI shoulder evaluation doneusing surface coil. Patients 

were placed in dorsal decubitus position, with an arm in 

supine and the shoulder rotated slightly external. 

 

In MRI shoulder protocol we included oblique coronal, 

sagittal and axial T1WI; T2 FS and PD FS weighted images. 

T2 FS and PD FS sequences were used for labrum 

characterization. In case of failure of nonsurgical techniques, 

patients underwent arthroscopy of the affected shoulder 

joint& the joint was inspected and MRI findings were 

correlated. Microsoft excel software was used for data 
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analysis. Followed by calculation of sensitivity, specificity, 

positive predictive and negative predictive values.  

 

3. Results 
 

The final study group incorporated 34 subjects. Majority of 

them were men with a mean age 48 years. The right shoulder 

was affected in 70%, while the left shoulder in 30% subjects. 

Supraspinatus muscle affected in 46% followed by the 

infraspinatus in 37%, subscapularis in 16% and 1% injuries 

been reported to the teres minor. Most rotator cuff injuries 

were strains (48%), followed by partial thickness tears 

(29%) full thickness tears (22%) and labral tears (1%).A 

total of three partial thickness tears were over diagnosed on 

MR imaging which were not appreciated on arthroscopic 

imaging. We got that MRI is 100% sensitive and 97.5% 

specific for the detection ofPTT and is 100% sensitive and 

100% specific for FTT and glenoid labral tears. Thus there 

was a considerable gain in precision with MRI in the 

detection of labral tearsandrotator cuff injuries. 

 

4. Discussion 
 

Rotator cuff injuries most commonly involve the 

supraspinatus tendon in the form of full thickness or partial 

thickness tears
 [9]

. The MRI plays a major role to produce 

reliable, simple and management orientated conclusions
 

[10]
.Rotator cuff injuries usually graded as strains (grade 1), 

partial thickness tears (grade 2), and full thickness tears 

(grade 3) [
11,12]

.Focal areas of deficiencies are noted in case 

of tendon tears
 [13]

. Careful scrutiny on sagittal, coronal 

oblique planes is required for the identification of small rim 

rent tears
 [14]

. Articular-sided tears are much commoner 

when compare to bursal side
 [15]

.Thus MRI is helpful to 

precisely delineaterotator cuff injuries, which are noted in 

the form of altered SI & muscle fiber discontinuity centered 

around the rotator cuff
 [16,17]

mostly affecting the tendon 

attachment site [
18,19]

.  

 

Imaging of rotator cuff injuries are mostly done with the arm 

in abduction & with slight external rotation (ABER imaging) 

to assess the tendons, ligaments & shoulder joint congruity
 

[20]
.Superior labral tears result due to abnormal traction on 

biceps anchor that usually extend posteriorly.They are 

frequentlydenoted to as superior labral tears anterior to 

posterior (SLAP tears)
 [21]

 

 

Pitfalls 

One of the major reasons for the false positives on MRI are 

attributed to the ―magic-angle effect‖. On T1-weighted 

coronal oblique images, the supraspinatus tendon can 

present with an area of apparently increased signal intensity 

approximately 1 cm proximal to the insertion site of the 

tendon. It may represent subclinical degenerative change in 

the tendon
 [22,23,24]

.Erickson and co-worker’s noted this 

increased signal intensity on T1WI are due to the ―magic-

angle effect,‖ in which an artifactual focus of increased 

signal intensity occur on short-TE images of a tendon 

oriented 55 degrees to the constant magnetic field.
 [25] 

 

 

 

5. Conclusion 
 

Supraspinatus muscle is the most involved muscle with 

sprains & PTT being the most frequently encountered 

injuries in rotator cuff. Thus MRI has an ultimate precision 

for the characterization of rotator cuff injuries, with 

relatively high sensitivity and specificity rates. 

 

 

 

Comparison of performance of MRI in diagnosis of rotator 

cuff tears 

Study 

Number 

of 

patients 

Full Thickness 

Tear  

Sensitivity/ 

specificity/ 

accuracy (%) 

Partial 

Thickness  

Tear 

 Sensitivity/ 

specificity/ 

accuracy (%) 

Evancho et al.,198826 31 80/94/89 --- 

Raii et al., 199027 80 97/94/95 89/84/85 

Palmer et al.,199328 42 100/100/100 100/100/100 

Quinn et al., 199529 100  85/99/96  82/99/97 

Burk et al.,198930 38 92/100/94 --- 

Robertson et al.,199531 82 81-100/89-98/—  19-57/85-93/— 

Sonin et al.,199632 26 89/94/92  — 

Magee and Williams, 

200633 
150 98/96/—  92/100/— 

Sahin-Akyar etal.,199834 39 83-100/— /— 

Traughber et al.,199235 28 100/100/100  

5 of 9 partial 

 tears 

diagnosed  

with MRI 

 

 

MRI 

(n) 

Arthroscopy 

(n) 
Sensitivity Specificity PPV NPV 

partial 

thickness 

tears 

21 18 100 97.5 85.7 100 

Full 

thickness 

tears 

11 11 100 100 100 100 

Labral 

 tears 
3 3 100 100 100 100 
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Figure 1: Coronal PD FS shows a patient with FTT of the 

supraspinatustendon with retraction of its muscle fibers. 

 

 
Figure 2: Coronal PD FS image showing PTT of 

supraspinatus tendon 

 

 
Figure 3: Axial PD FS MR shows a PTT of SSC and 

infraspinatus with antero-inferior labral tear 
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Figure 4: SAG PD FS showing extensive tears involvement 

of almost all the tendons of rotator cuff. 

 

 
Figure 5: Coronal PD FS showing PTT of supraspinatus and 

SLAP tear 

 

References 
 

[1] Erlemann R, Reiser MF, Peters PE, et al: 

Musculoskeletal neoplasms:Static and dynamic Gd-

DTPA-enhanced MR imaging. Radiology171 (3):767–

773, 1989. 

[2] Kneeland JB, Carrera GF, Middleton WD, et al: Rotator 

cuff tears:Preliminary application of high-resolution 

MR imaging with counter rotating current loop-gap 

resonators. Radiology 160 (3):695–699,1986. 

[3] Kneeland JB, Middleton WD, Carrera GF, et al: MR 

imaging of the shoulder: Diagnosis of rotator cuff tears. 

AJR Am J Roentgenol149 (2):333–337, 1987. 

[4] Zlatkin MB, Iannotti JP, Roberts MC, et al: Rotator cuff 

tears:Diagnostic performance of MR imaging. 

Radiology 172 (1):223–229,1989. 

[5] Robertson PL, Schweitzer ME, Mitchell DG, et al: 

Rotator cuff disorders: Interobserver and intraobserver 

variation in diagnosis with MR imaging. Radiology 

194:831–835, 1995. 

[6] Iannotti JP, Zlatkin MB, Esterhai JL, et al: Magnetic 

resonance imaging of the shoulder. Sensitivity, 

speciicity, and predictive value. J Bone JointSurg Am 

73 (1):17–29, 1991. 

[7] Waldt S, Bruegel M, Mueller D, et al: Rotator cuff 

tears: Assessment with MR arthrography in 275 patients 

with arthroscopic correlation. Eur Radiol 17 (2):491–

498, 2007. 

[8] Hodler J, Kursunoglu-Brahme S, Snyder SJ, et al: 

Rotator cuff disease: Assessment with MR arthrography 

versus standard MR Imaging in 36 patients with 

arthroscopic conirmation. Radiology 182:431–436, 

1992. 

[9] Ehab A, Abd-ElGawad, Mohammed A. Ibraheem, Ezzat 

H. Fouly. Evaluation of supraspinatus muscle tears by 

ultrasonography and magnetic resonance imaging in 

comparison with surgical findings. Egyptian Journal of 

Radiology and Nuclear Medicine. 2013;12. 

[10] Spencer EE, Jr., Dunn WR, Wright RW, et al. 

Interobserver agreement in the classification of rotator 

cuff tears using magnetic resonance imaging. Am J 

Sports Med. 2008;36:99-103. 

[11] Vinson EN, Helms CA, Higgins LD. Rim-rent tear of 

the rotator cuff: A common and easily overlooked 

partial tear. AJR Am J Roentgenol. 2007;189:943-6. 

[12] Lohr JF, Uhthoff HK. The microvascular pattern of the 

supraspinatus tendon. Clin Orthop Relat Res. 1990;35-

8. 

[13] Hayter CL, Adler RS. Injuries of the elbow and the 

current treatmentbof tendon disease. Am J Roentgenol 

2012;199 (3):546–57. 

[14] Palmer WE, Kuong SJ, Elmadbouh HM. MR imaging 

of myotendinous strain. AJR 1999; 173:703–709 3.  

[15] 15.Lädermann A, Christophe FK, Denard PJ, Walch G. 

Supraspinatus rupture at the musculotendinous junction: 

an uncommonly recognized phenomenon.J Shoulder 

Elbow Surg 2012; 21:72–76 

[16] Bredella MA, Tirman PF, Fritz RC, Wischer TK, Stork 

A, Genant HK. Denervation syndromes of the shoulder 

girdle: MR imaging with electrophysiologic correlation. 

Skeletal Radiol 1999; 28:567–572 

[17] Kamath S, Venkatanarasimha N, Walsh MA, Hughes 

PM. MRI appearance of muscle denervation.Skeletal 

Radiol 2008; 37:397–404 

[18] Seibold CJ, Mallisee TA, Erickson SJ, Boynton MD, 

Raasch WG, Timins ME. Rotator cuff: evaluation with 

US and MR imaging. RadioGraphics 1999; 19:685–705                       

[19] Morag Y, Jacobson JA, Miller B, De Maeseneer M, 

Girish G, Jamadar D. MR imaging of rotator cuff injury: 

what the clinician needs to know. RadioGraphics 2006; 

26:1045–1065 

[20] Macmahon PJ, Palmer WE. Magnetic resonance 

imaging in glenohumeral instability. Magn Reson 

Imaging Clin N Am 2012;20 (2):295–312, xi. 

[21] Modarresi S, Motamedi D, Jude CM. Superior labral 

anteroposterior lesions of the shoulder: part 1, anatomy 

and anatomic variants.Am J Roentgenol 2011;197 

(3):596 603. 

Paper ID: ART2019729 DOI: 10.21275/ART2019729 1158 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296 

Volume 7 Issue 8, August 2018 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[22] Mirowitz SA: Normal rotator cuff: MR imaging with 

conventional and fat-suppression techniques. Radiology 

180 (3):735–740, 1991. 

[23] Raii M, Firooznia H, Sherman O, et al: Rotator cuff 

lesions: Signal patterns at MR imaging. Radiology 177 

(3):817–823, 1990. 

[24] Zlatkin MB, Reicher MA, Kellerhouse LE, et al: The 

painful shoulder: MR imaging of the glenohumeral 

joint. J Comput Assist Tomogr 12 (6):995–1001, 1988. 

[25] Erickson SJ, Fitzgerald SW, Quinn SF, et al: Long 

bicipital tendon of the shoulder: Normal anatomy and 

pathologic indings on MR imaging. AJR Am J 

Roentgenol 158 (5):1091–1096, 1992. 

[26] Evancho AM, Stiles RG, Fajman WA, et al: MR 

imaging diagnosis of rotator cuff tears. AJR Am J 

Roentgenol 151 (4):751–754, 1988. 

[27] Raii M, Firooznia H, Sherman O, et al: Rotator cuff 

lesions: Signal patterns at MR imaging. Radiology 177 

(3):817–823, 1990. 

[28] Palmer WE, Brown JH, Rosenthal DI: Rotator cuff: 

Evaluation with fat-suppressed MR arthrography. 

Radiology 188:683–687, 1993. 

[29] Quinn SF, Sheley RC, Demlow TA, et al: Rotator cuff 

tendon tears:Evaluation with fat-suppressed MR 

imaging with arthroscopic correlation in 100 patients. 

Radiology 195:497–501, 1995. 

[30] Burk DL, Jr, Karasick D, Kurtz AB, et al: Rotator cuff 

tears: Prospective comparison of MR imaging with 

arthrography, sonography, and surgery. AJR Am J 

Roentgenol 153:87–92, 1989. 

[31] Robertson PL, Schweitzer ME, Mitchell DG, et al: 

Rotator cuff disorders: Interobserver and intraobserver 

variation in diagnosis with MR imaging. Radiology 

194:831–835, 1995. 

[32] Sonin AH, Peduto AJ, Fitzgerald SW, et al: MR 

imaging of the rotator cuff mechanism: Comparison of 

spin-echo and turbo spin-echo sequences. AJR Am J 

Roentgenol 167:333–338, 1996. 

[33] Magee T, Williams D: 3.0-T MRI of the supraspinatus 

tendon. AJR AmJ Roentgenol 187 (4):881–886, 2006. 

[34] Sahin-Akyar G, Miller TT, Staron RB, et al: Gradient-

echo versus fat-suppressed fast spin-echo MR imaging 

of rotator cuff tears. AJR AmJ Roentgenol 171 (1):223–

227, 1998. 

[35] Traughber PD, Goodwin TE, Shoulder MRI: 

Arthroscopic correlation with emphasis on partial tears. 

J Comput Assist Tomogr 16 (1):129–133,1992. 

 

 

 

 

Paper ID: ART2019729 DOI: 10.21275/ART2019729 1159 




