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Introduction 

Among the causes of shoulder pain and dysfunction the 

ganglion cysts are rare (1). Ganglion cysts are cystic 

formations on the joint and tendon sheaths, which are 

formed by the herniation of their synovia (2-4). Rarely, 

they can also arise from tendon  fibrils (3, 4). Ganglion 

cysts, occurs between 30-50 years of age and mostly among 

the women. It is not always associated with trauma (3). 

Although it is most commonly appear in hands and wrists, 

it may be seen less frequently in the proximal tibiofibular 

joint, in the posterior of the knee as baker cyst, in the 

ankles (2). Ganglion cysts in the shoulder are rarely 

encountered.  

 

 

 

 

 

Understanding ganglion cysts may be useful in the surgical 

plan of the cases. In the literature, there are a few case 

reports about spinoglenoid notch, paralabral and supra 

acromioclavicular joint ganglion cysts (1, 5-11).  

However, to the best of our knowledge, there has been no 

work in the previous literature that has investigated the 

pathologies accompanied with ganglion cysts. 

In this study, it was aimed to investigate labral lesions and 

shoulder tendon pathologies associated with ganglion cysts 

detected in spinoglenoid notch, paralabral and supra 

acromioclavicular joints in magnetic resonance imaging 

(MRI). 

 

 

 

Abstract 

Objective:  The aim of this study was to investigate shoulder tendon pathologies and labral lesions that accompanied 

with ganglion cysts on the shoulder via magnetic resonance imaging (MRI). 

Material and Methods: The 893 shoulder MRIs registered in our computer automation system were reviewed 

retrospectively between January 2014 and December 2018. Thirty-two patients who ganglion cysts observed in three 

different localizations in MRI were included to our study. Three group were defined as spinoglenoid notch (1st group), 

paralabral (2nd group), supra acromioclavicular joint (3rd group). The cases age, gender, clinical findings, localization, 

size and accompanying pathologies were classified. Rotator cuff tendons, the long head of the biceps tendon pathologies 

and labral lesions were examined.  

Results: A total of 32 patients were 16 males (mean age 49±15 years) and 16 females (mean age 54.7±14 years). Groups 

were consisted 15 cases in 1st group, 12 cases in 2nd group and 5 cases in 3rd group. In all groups with ganglion cysts, 

rotator cuff pathologies were frequently accompanied. There was no a significant difference between the groups in terms 

of rotator cuff pathologies (p>0.05). Entrapment neuropathy in group 1, the long head of the biceps tendon and labral 

lesions in group 2 were frequently associated. This association was statistically significant among the groups. Large-

sized cysts were observed in group 3. There was a positive correlation between cyst size and the number of 

accompanying pathologies in the 1st and 2nd groups (r:0.582, p:0.001). 

Conclusion: In symptomatic shoulder ganglion cysts, understanding ganglion cysts, knowing the pathologies 

accompanied with ganglion cysts may be useful for surgical plan of cases. 
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Material and Methods 

Study population and exclusion criteria 

The 893 shoulder MRIs registered in our computer 

automation system were reviewed retrospectively between 

January 2014 and December 2018. Thirty-two patients 

older than 18 years who had ganglion cysts in three 

different localizations in MRI were included into the study. 

Patients were divided into three group as spinoglenoid 

notch (1st group) (Figure 1), paralabral (2nd group) (Figure 

2) and supra acromioclavicular joint (3rd group) (Figure 3). 

Patients with ganglion cysts who complained of shoulder 

pain and dysfunction, clinically evaluated tendon pathology 

and/or shoulder swelling were included in the study. The 

cases were classified as age, gender, clinical findings, 

localization, size and accompanying pathologies. 

In the shoulder joint; patients with recurrent dislocation, 

operation, trauma, osteoarthritis and mass were excluded 

from the study. Patients with known malignancy and 

metastatic suspicions were also excluded from the study. 

The study was conducted in compliance with the Helsinki 

Declaration and was approved by the hospital Ethics 

Committee. 

MRI examination and interpretation 

Magnetic Resonance Image (MRI) of patients were 

collected with 1.5 Tesla MRI device (Philips MRI Systems, 

Achieva Release 3.2 Level 2013-10-21, Philips Medical 

Systems Nederland B.V) using the surface shoulder coil. In 

the examination, T1 weighted; T1-TSE (Turbo Spin-Echo) 

axial, T1-TSE oblique coronal (780/15; FOV 14 cm; cross-

sectional thickness 3.5 mm; intersection gaps 0.4 mm; 

matrix 320 × 256), T2 weighted; T2-FFE (Fast-Field Echo) 

axial, T2-TSE oblique sagittal, T2 weighted fat-suppressed, 

T2-SPAIR (spectral attenuated inversion recovery) axial 

and oblique coronal (3400/50; FOV, 14 cm; cross-sectional 

thickness 3.5 cm; intersection gaps 0.4 mm; matrix, 256 × 

256) images were obtained.  

Ganglion cysts were defined as round or oval with low 

signal intensity on T1-weighted images and high signal 

intensity on T2-weighted images. The cysts were classified 

and evaluated in a single center in two different pulse 

sequences and two different image planes. The size of 

ganglion cysts was measured from the most prominent 

cross section to the largest diameter. Rotator cuff tendons, 

the long head of the biceps tendon pathologies and labral 

lesions were examined. Tendon pathologies were evaluated 

due to full-thickness, partial tear and tendinitis-tendinosis. 

Labral lesions were also evaluated. The number of 

accompanying pathologies was recorded in cases with 

ganglion cysts. All MRIs were examined by an 

musculoskeletal system experienced radiologist.  

Statistical analysis 

Statistical analyses were performed using SPSS version 20 

software (SPSS, Chicago, IL, U.S.A). Data are expressed as 

mean±standard deviation (SD) or median (range). 

Categorical variables were compared between groups with 

the chi-square test. The groups showed normal distribution 

and the variances were homogeneous. One-way ANOVA 

was used to assess differences of cystic groups. For binary 

comparisons, Tukey post hoc analysis was done. Pearson 

correlation analysis was performed to statistical comparison 

of age and the number of accompanying pathologies, cyst 

size and the number of accompanying pathologies.  P<0.05 

was considered statistically significant. 

Results 

The 16 male (mean age 49±15 years, range 21-70) and 16 

female patients were subjected to study (mean age 54.7±14 

years, range 32-76). Group 1 consisted of 15 cases (Figure 

1), group 2, 12 cases (Figure 2) and group 3, 5 cases 

(Figure 3). Table 1 shows demographic characteristics and 

accompanied pathologies of ganglion cyst groups. 

In group 1, 13 of 15 cases had rotator cuff tendon 

pathology; 2 case of rotator cuff tendons was normal. 

Rotator cuff tendon pathologies; In 4 cases, supraspinatus 

tendon was full-thickness tear, in 6 cases partial tear and in 

3 cases tendinitis-tendinosis was detected. There were also 

partial tears in the subscapularis tendon in 3 cases and in 

the infraspinatus tendon in 1 case. 

In group 2, 11 of 12 cases had rotator cuff tendon 

pathology; 1 case of rotator cuff tendons was normal. 

Rotator cuff tendon pathologies; in 4 cases, supraspinatus 

tendon was full-thickness tear, 5 cases were partial tear and 

2 cases were tendinitis-tendinosis. There were also partial 

tears in the subscapularis tendon in 2 cases and 

infraspinatus tendon in 1 case. 

In group 3, rotator cuff tendon pathology is present in 5 of 

5 cases. In 3 cases, full-thickness tear of the supraspinatus 

tendon and partial tear of 2 cases were detected. There were 

also partial tears in the subscapularis tendon in 1 case. 

In group 2, the long head of the biceps tendon pathology in 

9 cases and labral lesion in 10 cases were present. Two case 

had superior labrum anterior-posterior (SLAP) lesions and 

8 had posterior labral lesions, among the 10 labral lesion 

patients. This relationship was a significant among the 

groups (p<0.05). Entrapment neuropathy was observed in 6 

cases in group 1. This relationship was also a significant 

difference among the groups (p<0.05).  

There was a statistically significant difference due to 

ganglion cyst size in group 3 (p:0.001). Large-sized cysts 

were seen in group 3. There was no significant difference in 

cyst size between 1st group and 2nd group (p:0.933). There 

was a positive correlation between cyst size and the number 

of accompanying pathologies in the 1st and 2nd groups 

(r:0.582, p:0.001).  There was also a positive correlation 

between age and the number of accompanying pathologies 

(r:0.465, p:0.007). Spinoglenoid notch and paralabral 

ganglion cysts were most commonly accompanied by 

symptoms of shoulder pain and dysfunction. Spinogleniod 

notch ganglion cysts had paralysis symptoms associated 

with trap neuropathy in 5 cases (suprascapular nerve 

entrapment neuropathy causing isolated infraspinatus 

paralysis and concomitant external rotation limitation). 

Supra acromio-clavicular joint ganglion cysts all had 

complaints of shoulder swelling. Table 2 shows a 

comparison of symptoms which associated with ganglion 

cyst groups. 
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Table 1. Comparison of demographic characteristics and accompanied pathologies of ganglion cyst groups (1st group; 

Spinoglenoid notch, 2nd group; paralabral, 3rd group; supra acromioclavicular joint patients). 

 

 1st group 

(n=15) 

2nd group 

(n=12) 

3rd group 

(n=5) 

P values 

Gender  

(M:Meales, F:Females) 

8M:7F 6M:6F 2M:3F X2 =0.267 

*P = 0.875 

Age Mean ±SD (range) 46.9±13 years (21-68) 53.8±15 years (21-70) 64±311 years (48-76) **P= 0.073 

Sizes Mean ±SD (range)  14.4±7 mm (7-31) 15.3±7 mm (7-28) 28.8±4 mm (24-35) **P=0.001 

Rotator cuff pathologies n (%) 13 (86.7) 11 (91.7) 5 (100) X2 =0.809 

*P=0.667 

LHBT pathologies n (%) 3 (20) 9 (75) 2 (40) X2 =8.229 

*P=0.01 

Labral lesions n (%) 2 (13.3) 10 (83.3) 0 X2 =17.49 

*P <0.01 

Entrapment neuropathy n (%) 6 (40) 0 0 X2 =8.369 

*P =0.01 

The results are expressed as mean±standard deviation (SD), (range); LHBT – long head of the biceps tendon; *P value shows the results of chi-square 

test; **P value shows the results of post hoc Tukey test. 

 

 

Table 2.  A comparison of the symptoms associated with ganglion cyst groups. 

 Pain 

n (%) 

Dysfunction  

n (%) 

Swelling in the shoulder 

n (%) 

Paralysis symptoms  

n (%) 

1
st
 group (n=15) 15 (100) 12 (80) 1 (6.6) 6 (40) 

2
nd

 group (n=12) 12 (100) 12 (100) 1 (8.3) 0 

3
rd

 group (n=5) 4 (80) 2 (40) 5 (100) 0 

 

 

  

Figure 1. A 45-year-old male, T2-weighted coronal (A) sagittal (B) images, arrows indicate to spinoglenoid notch 

ganglion cyst. 
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Figure 2. 65-year-old male, T2-weighted axial image, paralabral ganglion cyst (arrow, asterisk:glenoid). 

 

 
Figure 3. 71 years-old female, T2-weighted coronal image, supra acromioclavicular joint ganglion cyst (arrows, 

asterisk: acromioclavicular joint). 
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Discussion 

In our groups with ganglion cyst, we reveal that the rotator 

cuff tendon pathologies were accompanied with ganglion 

cyst. There was no a significant difference between the 

groups in terms of rotator cuff tendon pathologies (p>0.05). 

However, entrapment neuropathy in group 1, the long head 

of the biceps tendon and labral lesions in group 2 had 

associations. This association was statistically significant 

among the groups (p<0.05). 

The most commonly reported ganglion cysts in the 

literature are spinoglenoid notch, paralabral ganglion, and 

acromioclavicular joint cysts. For this reason, we included 

cysts in this localization in our study. 

The differential diagnosis of ganglion cysts should include 

tuberculosis, rheumatoid tenosynovitis, lipoma, fibroma, 

osteoma, sarcoma and aneurysm. The definitive diagnosis 

is diagnosed by aspiration of bright, yellowish, dark, 

gelatinous material in needle aspiration. The diagnosis of 

ganglion cyst that is not complicated by MRI imaging 

method is easily diagnosed. In T2-weighted images, 

collections characterized by lobular, multiseptal, high 

signal increase are specific for ganglion cysts (2). In our 

study, diagnosis of ganglion cyst was made according to 

MRI findings. 

Ganglion cysts on the shoulder are secondary clinical 

findings of compression effect, trapping and degeneration 

according to their localizations (3, 7-9, 12). In our study, 

there was a positive correlation between cyst size and the 

number of accompanying pathologies in the 1st and 2nd 

groups (r:0.582, p:0.001). Presumably, in our cases, 

compression effect and degeneration developed as 

secondary tendon pathologies.  

In some studies on supra-acromioclavicular joint ganglions 

associated with a rotator cuff tear have been reported (13-

15). Supra acromioclavicular ganglion cysts had rotator 

cuff tendon pathologies in all cases. Spinoglenoid notch 

ganglion cysts have been reported to be associated with 

suprascapular nerve compression and with SLAP lesions 

(16-18). In our cases, 6 (40%) cases of trapping neuropathy 

and 2 (13.3%) of SLAP lesions were detected in the 

ganglion cysts in the spinglenoid notch. The findings about 

paralabral ganglion cysts accompany with labral 

pathologies has also been reported previously (6, 11, 16, 

19, 20). In our study, labral lesions were detected in 10 

(83.3%) of the cases with paralabral ganglion cysts. It has 

been reported that ganglion cysts in the spinoglenoid notch 

compresses the suprascapular nerve and it’s associated with 

SLAP lesions. 

Treatment methods of ganglion cysts include surgical and 

non-surgical methods. In symptomatic cases, definitive 

treatment is surgical (2, 12, 21, 22). Surgical methods 

include; needle aspiration, arthroscopic and/or open 

surgical procedures (9, 12, 22). The choice of surgical 

methods should be based on the localization of the cyst and 

the accompanying pathologies (12, 22). In our study, 

shoulder tendon pathologies and labral lesions which 

frequently accompanied shoulder ganglion cysts were 

investigated. 

Limitations of the study are as follow. First, the lack of 

pathologic diagnosis and surgical results of ganglion cysts. 

Second, the number of cases is small. Third, the lack of 

studies on ganglion cysts in the shoulder according to 

previous literature. Fourth, retrospective evaluation of MRI 

images is the absence of different imaging techniques. It is 

necessary to study the comprehensive of radiological, 

surgical and pathological results together. Nevertheless, we 

believe that our study gives a different perspective to 

symptomatic ganglion cysts on the shoulder.  

Conclusion 

Rotator cuff tendon pathologies are commonly associated 

with all groups of shoulder ganglion cysts. In spinoglenoid 

notch ganglion cysts; trap neuropathy, in paralabral cysts; 

biceps tendon pathology and labral lesions show a 

significant association. In symptomatic cases with ganglion 

cyst in the shoulder in MRI, understanding ganglion cysts, 

knowing the pathologies accompanied with ganglion cysts 

may be useful in surgical planned cases. 
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