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ABSTRACT
Introduction: When the head of the humerus is out of the shoulder joint, it is termed as shoulder joint dislocation. This type 
of dislocation can be easily diagnosed through taking precise medical history and accurate physical examination. In the case 
of dislocation with fracture, clinical diagnosis and confirmation of this pathologic condition are done by using radiography. 
After joint reduction, radiography of shoulder is requested which includes the confirmation of reduction and evaluation 
about any new fracture during the shoulder reduction. According to the common use of ultrasonography in the emergency, 
and the lack of studies about its precision in diagnosis of shoulder dislocation and its reduction,   we designed this study with 
the aim of evaluating the accuracy of ultrasonography in these fields.

Methodology: In this case-control study, patients who visited the Emergency Department of Besat Hospital with a clinical 
diagnosis of shoulder dislocation were examined by ultrasonography in terms of diagnostic criteria of the shoulder joint 
dislocation and fracture before radiography. In addition, patients’ status was also evaluated through clinical examination and 
then they were sent for radiography.

Results: In this study, 100 patients diagnosed with shoulder dislocation were examined. The mean age of patients was 39.15. 
In terms of gender, 85% of patients were male, and 71% of them were complaining of a shoulder dislocation for the first time. 
All patients were examined by both ultrasonography and radiography. None of the patients were afflicted with a shoulder 
dislocation. Positive and negative predictive value, sensitivity, feature, and accuracy of ultrasonography were equal to 100%.

Conclusion: Based on the study results, ultrasonography has an appropriate accuracy in diagnosing the shoulder dislocation 
and confirming the reduction. Therefore, it can be considered as a beneficial  alternative to radiography in the diagnosis of 
shoulder dislocation and confirmation of its reduction. However, considering the shortage of patients with a shoulder dislo-
cation, it recommended that more studies be conducted on patients with a possible shoulder dislocation and complications 
of dislocation to assess the diagnostic power of ultrasonography.
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INTRODUCTION 

The shoulder dislocation is one of the most common types of 
dislocation among large joints of the body [1] which accounts 
for 50% of large joints dislocation [2]. The incidence rate of 

it was established about 23.9 in 100,000 persons annually in 
United States which has two main and independent risk fac-
tors of age and gender [3]. 
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 This dislocation is occurred when the head of humerus mov-
ing out of shoulder joint [3]. Because of its anatomical and 
biomechanical conditions, the shoulder is more vulnerable to 
be dislocated than any large joint of the body. Shoulder joint 
dislocation is divided into two types of acute and chronic [3]. 
The acute shoulder dislocation is divided into anterior and 
posterior forms [4]. About 95-97% of cases of acute shoulder 
dislocation are of anterior type and others are of posterior 
and lower form [5, 6].

The major clinical signs of shoulder dislocation include severe 
pain and limitation of the range of joint motions [7]. The pa-
tient’s hand is located on one side and far from the body and 
the forearm turns outward. Sometimes, the head of arm bone 
is touched in the anterior part [8]. In some cases, this disloca-
tion is accompanied with fractures such as anterior glenoid 
fracture and tuberosity of the arm bone [1]. This type of dislo-
cation can be easily diagnosed through physical examination 
and medical history [8]. This pathologic condition is diagnosed 
clinically and confirmed by radiography findings [7]. This type 
of dislocation is reduced by orthopedists or emergency spe-
cialists in hospitals. Regularly, both of them request for the 
shoulder radiography before and after the reduction. This ra-
diography is to confirm the dislocation before beginning the 
treatment and the reduction after treatment and also to en-
sure that no new fracture will occur during the shoulder re-
duction [9]. 

Retrospective and prospective studies on this subject have 
shown that the diagnostic accuracy of physicians is very high 
in the confirmation of dislocation and reduction. However, if 
the physician is not sure about complete reduction, radiog-
raphy is recommended for further control [1]. On the other 
hand, if the physician is sure of complete reduction, there 
would be no need for the control radiography.

One of the methods which was used in the studies for the 
examination of shoulder dislocation and reduction, is ultraso-
nography. However, ultrasonography is more commonly used 
in the local block for the reaction and studies which evalu-
ated about the confirmation of dislocation and reduction, are 
mainly of case report type. [10, 11]

Hence, there is not much information about the level of ul-
trasonography accuracy in the diagnosis of dislocation. Since 
pre- and post-reduction radiography takes time, exposes the 
patient to harmful radiation, and imposes considerable costs 
on the patient, the present study aims to determine whether 
clinical ultrasonography is accurate enough in the diagnosis of 
dislocation to replace the pre-reduction radiography. If posi-
tive results are achieved, some modifications can be made to 
the diagnosis and treatment of these patients and the eco-

nomic burden of radiography will be decreased due to the us-
age of ultrasonography.

METHODOLOGY

In this case-control study, all patients who visited the Emer-
gency Department of Besat Hospital of Sanandaj with a clini-
cal diagnosis of the shoulder dislocation, were selected as the 
sample based on the convenience sampling method. There-
fore, there was not any determined sample size before begin-
ning the study. After co-ordination with the research deputy 
of the hospital, the research proposal was approved by the 
ethics committee of Kordestan university of medical sciences.

At first, patients were taken medical history and examined 
by an emergency specialist using ultrasonography in terms of 
diagnostic criteria of the shoulder joint dislocation and frac-
ture. In addition, patients’ status was also evaluated through 
clinical examination. The patients with the clinical diagno-
sis of the shoulder dislocation with complete consciousness 
were included to our study. The aims of the research were 
explained for the patients and the written consent was taken 
from the patients who desired to participate in the study by 
the researcher. The data was collected by the researcher with 
the structured checklist.

After clinical confirmation, the patients were evaluated by ra-
diography which was performed by a skilled determined radi-
ologist. 

After the confirmation of dislocation due to radiography find-
ings, the shoulder joint of patients was reduced under anes-
thesia. Finally, after the clinical confirmation of the reduction, 
radiography was done for patients with a graph as the golden 
standard. After reduction and assessment of shoulder motion, 
ultrasonography was performed to confirm the reduction ac-
curacy. Therefore, the completeness of reduction in all pa-
tients was assessed using ultrasonography and the accuracy 
of ultrasonography and radiography were assessed due to the 
related signs. The patients with a good general condition and 
acceptable final evaluation of the shoulder reduction were 
discharged from hospital after 6 hours’ follow-up. 

Data analysis

A certain statistical test was used to determine the relation-
ship between independent variables in each hypothesis. Ac-
cordingly, given the ordinal nature of both response variables, 
Spearman correlation coefficient was used for relative or or-
dinal independent variable and chi-square test and Choproff 
correlation coefficient was used for the qualitative indepen-
dent variable. 
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Findings

In this study, 100 patients (85 men and 15 women), with a 
mean age of 39.15, diagnosed with shoulder dislocation were 
examined. Among the patients, 71% of patients had a shoul-
der dislocation for the first time and 79% of them had right 
shoulder dislocation. 

Table 1: The frequency of dislocation times.

Dislocation times Frequency Percent

First time 71 71

Recurrent 29 29

Total 100 100

Table 2: The frequency of the dislocation side.

Dislocation Number Percent

Right 79 79

Left 21 21

Total 100 100

The radiography results confirmed shoulder dislocation in all 
patients. In addition, pre-radiography ultrasonography indi-
cated that all patients had a shoulder dislocation. The results 
of radiography also confirmed the accuracy of reduction.

Based on the study results, positive and negative predictive 
value, sensitivity, feature, and accuracy of ultrasonography 
were equal to 100%. 

DISCUSSION

Nowadays, the use of state-of-the-art technologies at the pa-
tient bedside has increased the accuracy of medical diagnoses 
and reduced the need for some methods such as radiography 
that emit ionizing radiation. Hence, the significance of deter-
mining the diagnostic accuracy and value of these new meth-
ods to replace traditional ones necessitates such studies [12, 
13]. In the present study, the diagnostic value of the clinical 
use of ultrasonography for the diagnosis of joint dislocation 
and confirmation of its reduction was evaluated. According to 
the results, the ultrasonography performed by a trained resi-
dent confirmed all cases of dislocation diagnosis and reduc-
tion confirmation by radiography. Until 2009, shoulder reduc-
tion used to be confirmed by radiography. The most important 
drawback of this method was the need for the elimination of 
the effects of anesthetics. In case of failure in the reduction, 
there was a need for re-anesthesia. Therefore, there was a 
need for an alternative clinical method for the confirmation 
of reduction. Halberg et al. (2009) proposed the possibility of 
using ultrasonography for the confirmation of reduction [14]. 
In a posterior dislocation, AP radiograph is not helpful in 50% 
of cases. In case of doubt about dislocation and final confirma-

tion, it is necessary to perform CT Scan. In terms of cost-ben-
efit and exposure to radiation, no remarkable result has been 
reported in previous studies. Clinical ultrasonography in the 
emergency department is the alternative and available mo-
dality. In a case report, David et al. used ultrasonography for 
the diagnosis of dislocation but their results cannot be gener-
alized to other populations due to lack of imaging studies and 
the small number of patients [15]. Today, ultrasonography is 
increasingly being used in the examination of shoulder pains 
[16]. 

In a report published by Blakeley et al., all the 5 patients were 
successfully examined using ultrasonography and it was con-
cluded that ultrasonography is an appropriate alternative mo-
dality for the confirmation of joint reduction [17].

Davies (2004) successfully used ultrasonography in the diag-
nosis of the shoulder anterior dislocation. Referring to the fact 
that ultrasonography is commonly used in the diagnosis of 
articular lesions, such as effusion, and musculoskeletal disor-
ders, such as rotator cuff injuries, he proposes the use of this 
modality for the diagnosis of anterior dislocation as a quick 
and accessible way [18]. 

Abbasi et al. (2013) reported that the sensitivity of ultraso-
nography in the diagnosis of shoulder dislocation and confir-
mation of its reduction is equal to 100% [19]. This is consistent 
with the findings of the present study. 

Flinders et al. (2016) stated that ultrasonography is helpful in 
the diagnosis of shoulder dislocation and confirmation of its 
reduction. They also claimed that, along with the examination 
of hematoma and soft tissues injuries, this method makes it 
possible for the emergency physicians to easily diagnose the 
shoulder joint dislocation in patients, especially those with 
decreased consciousness, in the fast track section of the 
emergency department [20].

Lahham et al. reported the sensitivity and specificity of ul-
trasonography in the diagnosis of shoulder dislocation to be 
93.3% and 98.5%, respectively. Therefore, it is an appropriate 
alternative for the diagnosis of dislocation [21].

In another study, Lahham et al. reported that the sensitiv-
ity, specificity, and the positive and negative predictive value 
of ultrasonography (from the back view) are equal to 100%. 
Compared to the study of Abbasi et al., they used only one 
back view, instead of two back and lateral views, but the sen-
sitivity and specificity of the test did not decrease [22].

In a review study, Ahmadi et al. evaluated the replacement of 
radiography with ultrasonography. Based on this report, ultra-
sonography is an appropriate alternative for the diagnosis of 
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dislocation. In addition, the use of ultrasonography along with 
clinical examination and asking the patient some questions in-
creases the certainty of diagnosis and eliminates the need for 
radiography [23].

In this study, none of the patients had fractures or traumatic 
lesions following the shoulder dislocation. Hence, it was not 
possible to evaluate the diagnostic power of ultrasonography 
in relation to complications of shoulder dislocation. In ad-
dition, since all of the patients had the anterior dislocation 
shoulder, the power of ultrasonography in the diagnosis of 
posterior and lower dislocations. 

CONCLUSION

The results of this cross-sectional study showed that ultraso-
nography is an appropriate alternative to radiography for the 
diagnosis of anterior dislocations, and trained physicians can 
definitely diagnose by getting the patient’s status, clinical ex-
amination, and ultrasonography. In addition, after the reduc-
tion and removal of anesthesia effects, ultrasonography can 
be used to confirm the accuracy of reduction and the need 
for re-sedation can be eliminated in the case of failure. Finally, 
given the above-mentioned limitations, it is necessary to con-
duct more studies on larger samples and different types of 
dislocation.

LIMITATIONS

In this study, none of the patients had fractures or traumatic 
lesions following the shoulder dislocation. Hence, it was not 
possible to evaluate the diagnostic power of ultrasonography 
in relation to complications of shoulder dislocation. In ad-
dition, since all of the patients had the anterior dislocation 
shoulder, the power of ultrasonography in the diagnosis of 
posterior and lower dislocations. Therefore, we recommend 
that a prospective study with a wider types of the shoulder 
dislocation will be constructed to examine the precision of 
the ultrasonography in diagnosis the several types of shoulder 
dislocations. Also, due to the importance of determining the 
accuracy of ultrasonography in detecting the comorbid frac-
tures, it is essential to design a study about the patients with 
both dislocation and fractures in the shoulder joint.
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