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Abstract 

Background: Shoulder arthrography is an accurate method that can help in diagnosing several 
diseases. When shoulder arthrography is done combined with magnetic resonance imaging 
(MRI), a more comprehensive assessment of the cartilaginous structures of the glenohumeral 
joint is performed. Objective: This study aims to compare the anterior with the posterior ultra-
sound-guided arthrography injection approaches in achieving optimal needle placement, ensur-
ing the accuracy of shoulder arthrography injections. Subjects and Methods: A total of 38 individ-
uals (suffering from shoulder dislocation) were enrolled, in the study. The efficacy of the tech-
nique was evaluated relative to the success or failure of contrast medium administration into the 
glenohumeral joint, and the number of attempts required to achieve that success. Results: The 
success rate among the anterior approach group was 84.2% versus 89.5% in the posterior ap-
proach group. The mean number of trials for the anterior and posterior approaches showed no 
statistically significant difference while the mean injected volume with the anterior approach 
was significantly lower than that of the posterior approach group (P-Value: 0.006). Conclusion: 
The posterior approach has a slight advantage over the anterior approach regarding the injected 
volume of the contrast medium. However, there were better results yet non-statistically signifi-
cant regarding the anterior and posterior approaches accuracy, pain tolerance, and the number 
of trials. 
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Introduction 

Magnetic resonance (MR) arthrography is 
believed to be the gold standard diagnos-
tic technique for evaluation of the gleno-
humeral joint internal derangement(1). This 
technique requires the intra-articular injec-
tion of contrast material at a certain pres-
sure and volume that are sufficient to sep-
arate the anatomical structures of the joint 
which may cause trauma and harmful 

effects on the normal anatomical structure 
of the joint. Meanwhile, this may lead to 
some difficulties while interpreting the re-
sult in addition to serious pain that is expe-
rienced by the patient following the proce-
dure. Moreover, radiation is used for fluor-
oscopic guidance despite the uncertain 
clinical significance given the quantity of 
radiation typically utilized(2,3). The real-time 
ultrasound (US) guided anterior gleno-
humeral joint injection technique has many 
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advantages over the anterior fluoroscopic 
technique. The anterior fluoroscopic ap-
proach is usually applied to infuse either a 
corticosteroid for frozen shoulder treat-
ment or a contrast agent for computed to-
mography (CT) or magnetic resonance im-
aging (MRI) shoulder arthrography(4). 
Shoulder arthrography is an accurate 
method that can help in diagnosing several 
diseases(5). When shoulder arthrography is 
done combined with magnetic resonance 
imaging (MRI), a more comprehensive as-
sessment of the cartilaginous structures of 
the glenohumeral joint is performed(6). 
Fluoroscopically guided arthrography is 
less invasive, however, it includes expo-
sure to ionizing radiation in addition to 
needle malposition risk(5). MRI arthrogra-
phy following fluoroscopically-guided in-
jection is considered impracticable and 
time-consuming especially if the MRI ma-
chine is far from the fluoroscopy area(7). 
Meanwhile, the high-resolution US-guided 
approach for needle placement during 
shoulder arthrography using the posterior 
method has been demonstrated by Cicak 
et al. and is generally applied by orthopedic 
physicians(8). The practicability of shoulder 
MR arthrography under ultrasound guid-
ance was assessed using an anterior ap-
proach, which is considered to be the con-
ventional radiological method(5). This study 
aims to compare the anterior with the pos-
terior ultrasound-guided arthrographic in-
jection approach in achieving optimal nee-
dle placement, ensuring the accuracy of 
shoulder arthrography injections. 

Patients and Methods 

The study is a comparative cross-sectional 
analysis. We examined patients with shoul-
der disorders who have been requested to 
perform MR-Arthrography and referred to 
MR-Unit of the radiology department-Suez 
Canal University Hospital. MR-Arthrogra-
phy was performed for 19 patients via US 

guidance by a posterior approach and a 
similar number of cases was performed 
with an anterior approach. The efficacy of 
the technique was evaluated relative to 
the success or failure of contrast medium 
administration into the glenohumeral joint, 
and the number of attempts required to 
achieve that success. 

Ultrasonography guided injection 
In the anterior approach, the patients were 
lying supine with the shoulder slightly ex-
ternally rotated. The US. machine, set to 
muscle-skeleton, was used to visualize the 
needle. After skin and transducer prepara-
tion with alcohol 70%, the patient’s shoul-
der was draped in a sterile fashion. The 
needle was inserted at the level of the cor-
acoid, from lateral to medial, aimed at the 
medial border of the humeral head. The 
contrast medium can be seen flowing in 
the direction of the subscapular recess and 
joint space. The posterior approach was 
performed using US. machine set to mus-
cle-skeleton, was used to visualize the nee-
dle. The patient was either lying obliquely 
prone on the contralateral shoulder or sit-
ting upright with the back to the radiolo-
gist and the ipsilateral hand on the contra-
lateral shoulder. After skin and transducer 
preparation with alcohol 70%, the patient’s 
shoulder was draped in a sterile fashion. 
The needle was inserted, from lateral to 
medial, parallel to the long axis of the 
transducer, and advanced under US con-
trol in the joint between the humeral head 
and the posterior glenoid labrum. 

Statistical analysis 
Because the variables were non-normally 
nonparametric distributed. Statistical sig-
nificance was accepted if the P-value was 
less than 0.05. The comparisons between 
the techniques were not adjusted for the 
patients’ sex, age, or right or left shoulder. 
The distribution of all categorical variables 
was presented in frequencies. Differences 
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in these distributions were tested for sta-
tistical significance using chi-square tests. 
All statistical analyses were performed us-
ing SPSS, version 14.0.2 for Windows. 

Results 

There was male predilection among our 
study population as male patients 

represented about 74% of the study popu-
lation compared to female patients (26%) 
(figure 1). The mean age of our study pop-
ulation was 32.5 years. Regarding the ex-
amined site, there were much more right 
Sided patients rather than left-sided 
(21/17), and more male patients than fe-
males (28/10) as detailed in a table (1).  

 
 

 

Figure 1: Gender Distribution among the Study Population. 

 

 

Table 1: Number of Patients, Gender, Age, and Puncture Side per Group  
according to Approach of Injection. 

Approach of 
injection 

Number of 
patients 

Gender Age Sidedness 

Male Female Mean (years) Right Left 

Anterior  19 18 1 31.9 11 8 

Posterior  19 10 9 33.1 10 9 

Total  38 28 10 32.5 21 17 

 
Among anterior approach group, we had 
16 successful injections out of 19 with an 
84.2% success rate, the other failed three 
patients were switched to the posterior 
approach and the procedure was success-
ful, so their results were registered with 
the posterior approach group. Among pos-
terior approach group, we had 17 success-
ful injections out of 19 with 89.5%% success 
rate, the other two were switched to the 
anterior approach and the procedure was 
successful, so their results were registered 
with the anterior approach group. The 

mean number of trials for the anterior and 
posterior approaches was (1.263 and 1.105) 
respectively showing no statistically signif-
icant difference. The mean injected volume 
with the anterior approach group was 
(14.89 ml), however, the mean injected vol-
ume with the posterior approach group 
was higher (17.58ml) showing a statistically 
significant difference (P-Value: 0.006). The 
pain tolerability was assessed by verbal ex-
pression of the patients either the pain dur-
ing the injection and intra-articular con-
trast delivery was tolerable or intolerable, 

Female
26%

Male
74%

Gender

Female

Male
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78% of the anterior approach group gave 
the comment tolerable, meanwhile, 89 % of 
the posterior approach group expressed 
that the pain was tolerable as detailed in 
table (2). 

Discussion 

In relation to the conventional method, ar-
thrographic MRI of the shoulder is believed 
to increase the diagnostic precision. MRI 
arthrography is considered to be the most 
sensitive diagnostic tool used for the de-
tection of shoulder joint disorders(9). By us - 

ing real-time US, time has been saved more 
which represents a significant advantage 
over the fluoroscopy guided arthrography. 
In addition, no risk for ionizing radiation ex-
posure or radio opaque contrast material 
infusion is engaged(7). The posterior and/or 
anterior method for needle position has 
been demonstrated by many researchers, 
some were utilizing fluoroscopy while oth-
ers were applying ultrasound guidance. 
The posterior approach is applied more fre-
quently by orthopedic specialists, while 
the anterior approach is considered to be 
the more conventional approach(5,10).  

 

 

Table 2: Accuracy, Number of Attempts to Gain Access to the Glenohumeral Joint, 
Mean Injected Volume, Mean Number of Trials and Pain Tolerance per Group according 

to Approach of Injection. 
 Anterior Posterior Total P-value 

Number of patients 19 19 38 - 

Successful 16 17 33 0.631 

Failed 3 2 5 0.630 

Success rate (%) 84.2% 89.5% 86.8% 0.523 

Mean injected volume (ml)  14.89 17.58 16.24 0.006* 

Mean number of trials  1.263 1.105 1.184 0.293 

Tolerance to pain 
Tolerable 15 17 32 

0.330 
Non- tolerable 4 2 6 

*=p-value < 0.05 is significant. 

 
The arthroscopy technique generally fol-
lows the posterior route. The path is lo-
cated between the infraspinatus muscle 
and the teres minor muscle, with the point 
of entry being 2 cm inferior and 1 cm medial 
to the posterior angle of the acromion. 
One probable threat is the injury of the su-
prascapular nerve or the circumflex scapu-
lar vessels. Moreover, if the needle is en-
tered inferior to the teres minor muscle 
(through the quadrangular space), other 
possible risks could be involved such as in-
jury of the axillary nerve or the posterior 
humeral circumflex artery(5,10). In addition, 
anterior shoulder injections may lead to 
penetration of the anterior stabilizing 
structures of the glenohumeral joint(11). 

The anterior approach targets the rotator 
cuff interval and avoids the subscapularis 
muscle and tendon, inferior glenohumeral 
ligament, and the antero-inferior labrum of 
the shoulder. This approach enables the 
needle insertion into the shoulder until it 
contacts the medial upper third of the hu-
meral head, just lateral to the joint space, 
hence also evading the anterosuperior la-
brum(12). This approach, additionally, 
avoids the risk of contrast material extrav-
asation, unless the quantity of the injected 
contrast is exceeding the shoulder joint ca-
pacity. If the rupture of the shoulder joint 
capsule occurs, then, this may lead to ex-
travasation in the subscapularis recess or 
the biceps tendon sheath but not into the 
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subacromial-subdeltoid bursa(13). The 
standard anterior approach has been 
showing poor results in successful needle 
positioning which may therefore leads to 
preferring the posterior approach in many 
settings. It was suggested that these ap-
proaches should be compared in further 
studies and that the posterior approach is 
more favorable(14). In our experience, the 
posterior approach has slight advantage 
over the anterior approach, as there was 
significant statistical difference in the 
mean injected volume as the mean injected 
volume with the posterior approach. How-
ever, there were better results yet non-sta-
tistical significance regarding the anterior 
and posterior approaches accuracy, pain 
tolerance and the number of trials. 
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