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The glenohumeral joint is a ball-socket joint that 
comprises of the glenoid fossa of the scapula and the 
articular surface of the humeral head. Dislocation 
of the glenohumeral joint, a common joint injury 
requiring immediate treatment, accounts for over 
50% of all major joint dislocations.[1-3] The incidence 
of glenohumeral dislocation (GHD) ranges from 
21.9 to 51.2 per 100,000 population.[1-3] The most 
common type of GHD is anterior dislocation with a 
rate of 95 to 97%.[4,5]

Reduction must be performed quickly, as the 
risk of neurovascular complication increases over 
time.[6] Many reduction techniques can be used in the 
treatment of anterior GHD. The most used reduction 

Objectives: This study aims to compare three glenohumeral 
dislocation (GHD) reduction techniques in terms of pain and 
reduction time and to offer clinicians an idea of the selection 
of the most appropriate technique.
Patients and methods: This multi-center, prospective, 
randomized clinical study included a total of 90 patients 
(55 males, 35 females; median age: 29 years; range, 22 to 41 
years) who had isolated anterior GHD without complication 
between December 2019 and December 2021. The patients 
were divided into three equal groups (traction-countertraction 
[TCT], external rotation [ExR], and Cunningham) using the 
block randomization method, and reductions were performed. 
Pre-reduction, intra-reduction, and post-reduction Visual 
Analog Scale (VAS) scores, reduction times, success rates, 
and complication rates were analyzed.
Results: There was no statistically significant difference 
among the groups in terms of age (p=0.414), sex (p=0.954), 
pre-reduction VAS (p=0.175), and post-reduction VAS 
(p=0.204). The median intra-reduction VAS values in 
the TCT, the external rotation, and the Cunningham 
groups were 8 (range, 7 to 9), 5 (range, 4 to 7), and 4 
(range, 2.75 to 5), respectively (p<0.001). The median 
reduction time and IQR were 105 (range, 82.5 to 120) sec for 
TCT, 270 (range, 232.5 to 300) sec for ExR, and 630 (range, 
540 to 780) sec for Cunningham (p=0.001).
Conclusion: The fastest, but most painful technique is 
TCT, while the longest and the least painful technique is 
Cunningham. An inverse relationship is found between time 
and pain. Based on these findings, it seems to be reasonable 
to leave the choice of the ideal reduction technique to the 
clinician. The clinician should choose the technique to be 
used according to the conditions in the emergency department.
Keywords: Cunningham, external rotation, glenohumeral dislocation, 
reduction, shoulder, traction counter traction.
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techniques in our practice are traction countertraction 
(TCT), external rotation (ExR), and Cunningham.

Traction countertraction: With the patient in 
supine position, the dislocated shoulder is in 900 of 
abduction, and a sheet is placed around the patient's 
chest. The clinician grasps the patient’s wrist and 
applies longitudinal traction. While counter traction 
is applied with the sheet, traction is applied gradually 
with gentle internal and ExR (Figure 1).[7]

External rotation: With the patient in the supine 
position, the clinician holds the affected arm in full 
adduction. The elbow is flexed at 90º, the shoulder 
is placed in 20º of forward flexion, and the arm is 
adducted against the side of the chest. The clinician 
grasps the wrist with one hand and holds the elbow 
by other hand. The clinician performs intermittent 
ExR for reduction. Slow movements allow release of 
the spasm and pain. The clinician achieves reduction 
before reaching the coronal plane (Figure 2).[7]

Cunningham: The clinician is seated opposite the 
patient. The patient's arm is adducted, the elbow on 
the affected side, and the patient places his or her 
hand on the clinician's shoulder. The hand on the 
clinician's shoulder helps to get that 20º forward 
flexion that helps with joint capsule relaxation. 
The clinician gently rests one arm on the patient's 
antecubital fossa, while the other hand gently 
massages the patient's biceps, deltoid, and trapezius 
muscles to relax them. The patient is instructed 

to bring the scapulae closer together and keep the 
back straight while being asked to relax. With this 
maneuver, the scapula is displaced medially, and 
reduction is achieved (Figure 3).[8]

In recent years, many reduction techniques have 
been used in the treatment of anterior GHD. The 
simplicity of reduction, patient comfort, pain level, 
complication rate, success rate, and reduction time 
should be considered while selecting a reduction 
technique. In the present study, we aimed to compare 
three GHD reduction techniques in terms of pain and 
reduction time and to offer clinicians an idea of the 
selection of the most appropriate technique among 
three of them.

PATIENTS AND METHODS

This multi-center, prospective, randomized 
clinical study was conducted at Emergency 
Departments of three tertiary centers between 
December 2019 and December 2021. A total of 
90 patients (55 males, 35 females; median age: 
29 years; range, 22 to 41 years) who had isolated 
anterior GHD without complication were included 
in the study. Anteroposterior radiograph of the 
shoulder and a Y-view radiograph of the scapula 
were performed. All patients were evaluated 
for anterior GHD and its complications such as 
fracture or neurovascular damage. The patients 
were divided into three groups according to the 
block randomization method, which was used 

FIGURE 1. Traction countertraction technique.
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to eliminate selection bias and keep the number 
of subjects in the groups equal. One of the three 
techniques (TCT, ExR, Cunningham) previously 
determined by randomization was performed. 
When the patient agreed to take part in the study, 
clinicians learned the assigned technique to that 
patient from the other investigator who would not 
be involved in reduction procedure. In this way, 
allocation concealment was ensured.

Three clinicians took part in the study. All 
clinicians had at least five years of experience. They 
applied each technique at least 10 times during their 
previous experience. All clinicians were informed 
about the reduction techniques in the preliminary 
meetings.

Ninety patients, 30 in each group, were enrolled 
in this study. Pre-reduction, intra-reduction, and 
post-reduction Visual Analog Scale (VAS) scores, 
reduction time, and success rates were analyzed. 
Factors that could alter pain perception, such as 
pain threshold and personal characteristics, were 
minimized by repeated VAS assessments.

Exclusion criteria were a contraindication to 
fentanyl use, prior surgery for shoulder dislocation, 
alcohol or drugs usage that impair the perception of 
pain, and the presence of a concomitant bone fracture 
or neurovascular damage findings.

Interventions

The patients were medicated with 1 µg/kg of 
fentanyl for analgesia before reduction. The technique 
was started 2 min after medication for the onset of 
analgesic effect. Any additional medication was not 
provided during reduction. Sedation was not applied 
to any of the patients. As one of the parameters to be 
analyzed was intra-reduction VAS.

Measurements

The VAS is a measurement tool that attempts to 
measure a characteristic or attitude that is thought 
to span a continuum of values and cannot be readily 
measured directly. This scale was used to quantify 
pain complaints. It includes a scoring system ranging 
from 0 to 10 and delimited between "none" and 
“extremely severe pain”.[9]

The VAS scores were obtained by a healthcare 
professional except the clinicians who reduced 
the shoulder. The intra-reduction VAS was scored 
at the end of the technique. Sedation was not 
performed for any of the patients to enable 
assessment of intra-reduction VAS. The time from 
the beginning of technique to the time of reduction 
was recorded. Time was not reset in multiple 
attempts. No time limit was set for failure, if the 
patient was consented. Multiple attempts of a 
technique were not considered failure. Crossover 
between techniques was not permitted. The 
success of reduction was investigated with physical 
examination and radiography after reduction. The 
patient's unwillingness to continue the reduction, 
and the presence of a fracture or a locking in which 
the reduction was not sustainable were considered 
as unsuccessful reduction.

FIGURE 2. External rotation technique.

FIGURE 3. Cunningham technique.
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Outcomes

The primary outcome of our study was 
intra-reduction VAS. The secondary outcomes were 
pre-reduction VAS, post-reduction VAS, and reduction 
time. 

Statistical analysis

Statistical analysis was performed using the 
IBM SPSS for Windows version 23.0 software 
(IBM Corp., Armonk, NY, USA). Descriptive data 
were expressed in mean ± standard deviation 
(SD) or median (interquartile range [IQR]) for 
continuous variables and in number and frequency 
for categorical variables. The distribution of 
continuous variables was analyzed using the 
Shapiro-Wilk tests. The distributions did not 
conform to the pattern of normal distribution. 
For multiple group comparisons, the continuous 
variables were analyzed using the Kruskal-Wallis, 
and the categorical variables were analyzed 
using Pearson chi-square test and Fisher exact 
test. When significant differences were found in 
multiple group comparisons, post-hoc analyses 
of continuous variables were performed with the 
Mann-Whitney U test. A p value of <0.05 was 
considered statistically significant.

RESULTS

A total of 90 patients were included in the study. All 
reductions were successful in each group.

The study was conducted by three clinicians. 
The number of patients treated by each clinician 
was 23, 41, and 26, respectively. The reduction time, 
intra-reduction VAS, and post-reduction VAS among 
the clinicians were analyzed, and no statistically 

significant difference was found (p=0.946, p=0.487, 
and p=0.285, respectively). The techniques used by 
each clinician were analyzed, and no statistically 
significant difference was found (p=0.879) (Table I).

Patients included in the study were divided into 
three groups. There was no statistically significant 
difference among the groups in terms of age and 
sex distribution (p=0.414 and p=0.954, respectively). 
The median intra-reduction VAS values in the TCT, 
the ExR, and the Cunningham were 8 (range, 7 to 9), 
5 (range, 4 to 7), and 4 (range, 2.75 to 5), respectively 
(Figure 4). The pre-reduction VAS values for these three 
groups were 4 (range, 3 to 4.25), 5 (range, 3 to 6.25), and 
4 (range, 3 to 5), while the post-reduction VAS values 
were 2 (range, 2 to 3), 2 (range, 1.75 to 3), and 2 (range, 1 
to 3), respectively. There was no statistically significant 
difference among the groups in terms of pre-reduction 
VAS and post-reduction VAS (p=0.175 and p=0.204, 
respectively). However, a statistically significant 
difference was found in the intra-reduction VAS 
(p<0.001) (Table II). In the post-hoc analyses of intra-
reduction VAS, TCT-ExR (p<0.001), TCT-Cunningham 
(p<0.001), and ExR-Cunningham (p=0.001) groups had 
a statistically significant difference. The partial η2 for 
intra-reduction VAS was 0.733 and power was 100%.

Delta values between pre-reduction and 
intra-reduction VAS were -4 (range, -5 to -3) in the 
TCT, -1 (range, -1 to 0) in the ExR, and 0 (range, 0 to 1) 
in the Cunningham group. In the post-hoc analyses 
of delta VAS, all groups had statistically significant 
differences. Delta values between intra-reduction and 
post-reduction VAS were 5 (range, 4 to 7) in the TCT, 
3 (range, 2 to 4) in the ExR, and 2 (range, 0 to 1) in the 
Cunningham. In the post-hoc analyses, all groups 
showed statistically significant differences (Table II).

TAbLE I
Characteristics of patients in groups formed among clinicians

Practitioner

A B C

n % Median Q1-Q3 n % Median Q1-Q3 n % Median Q1-Q3 p

Patient 23 25.5 41 45.6 26 28.9

Time (sec) 210 210-480 270 120-540 285 90-615 0.946*

Intra-reduction VAS 6 4-9 5 4-7 6.5 4-7 0.487*

Post-reduction VAS 2 1-2 2 1-3 3 2-3 0.285*

Reduction technique

TCT

External rotation

Cunningham

Total

9

8

6

23

39.1

34.8

26.1

100

14

13

14

41

34.1

31.8

34.1

100

7

9

10

26

26.9

34.6

38.5

100

0.879†

VAS: Visual Analog Scale; TCT: Traction-counter traction; Q: Quartile; * Kruskal-Wallis; † Pearson chi-square.
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The reduction times were analyzed for each 
technique. The median reduction time were 105 
(range, 82.5 to 120) sec for TCT, 270 (range, 232.5 to 
300) sec for ExR, and 630 (range, 540 to 780) sec for 
Cunningham (Figure 5). A statistically significant 
difference was found among the groups in terms of 
the reduction time (p<0.001) (Table II). A statistically 
significant difference was found among all groups 
in the post-hoc analysis of the reduction time. The 
partial η2 for reduction time was 0.542 and power 
was 100%.

DISCUSSION

In recent years, numerous reduction techniques have 
been used in the treatment of anterior GHD. The 
simplicity of reduction, patient comfort, pain level, 
complication rate, success rate, and reduction time 
should be considered in the selection of the shoulder 
reduction technique. In addition, the proficiency and 
training level of the clinician is also important in 
choosing a reduction technique. There are few studies 
in the literature comparing techniques with respect to 
these characteristics.[10]

TAbLE II
The characteristics of patients among reduction groups

Practitioner

A B C

n % Median Q1-Q3 n % Median Q1-Q3 n % Median Q1-Q3 p*

Age (year) 28 21.75-38 28 22-42 32.5 22.5-45 0.414

Sex

Female

Male

12

18

40

60

12

18

4

60

11

19

36.7

63.3

0.954

Pre-reduction VAS 4 3/4.25 5 3/6.25 4 3/5 0.175

Intra-reduction VAS 8 7/9 5 4/7 4 2.75/5 <0.001

Post-reduction VAS 2 2/3 2 1.75/3 2 1/3 0.204

Delta VAS pre-reduction-

intra-reduction

-4 -5/-3 -1 -1/0 0 0/1 <0.001

Delta VAS intra-reduction-

post-reduction

5 4/7 3 2/4 2 0/1 <0.001

Time (sec) 105 82.5/120 270 232.5/300 630 540/780 <0.001

TCT: Traction countertraction; VAS: Visual Analog Scale; * Kruskal-Wallis.
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FIGURE 4. The box plot graphic of intra-reduction VAS.
VAS: Visual Analog Scale.
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required directives.
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The sex distribution of patients in our study is 
consistent with the literature. The frequent occurrence 
of anterior GHD at the age 20 to 30 explains the 
right-sided skewness in the age distribution.[2,11]

Three clinicians attended to our study. There 
was no significant difference among the clinicians 
in terms of reduction time, intra-reduction VAS, and 
post-reduction VAS. Also, there was no significant 
difference between clinicians in terms of distribution 
of reduction techniques. As a result, the biases, such 
as learning-curve bias, were able to be prevented. 
Amar et al.[12] evaluated two different techniques 
in terms of success, reduction time, and VAS. They 
reported that the clinicians involved in this study 
were experienced and performed the techniques 
adequately. Sayegh et al.[13] used three different 
techniques by multiple clinicians in a prospective, 
randomized study of 173 patients. It was not clear 
whether it achieved a similar distribution in terms of 
the techniques used by the clinicians in both studies. 
In addition, the use of experienced technique by 
clinicians and differences in their skill levels are 
limitations to these studies. Ghane et al.[14] compared 
two different techniques (TCT vs. modified scapular 
manipulation) used by a single clinician. In this 
study, reductions performed by a single clinician 
caused various limitations and biases.

The block randomization method was used in 
this study. Therefore, the number of patients was 
equal in all groups. There was no significant 
difference in age and sex distributions among the 
groups. Thus, the possibility of bias and confounding 
in terms of age and sex was eliminated.

The TCT, ExR, and Cunningham techniques 
were compared in our study. These are commonly 
used techniques in Türkiye. To the best of our 
knowledge, there is no study comparing these 
techniques in the literature. In the current study, 
the median pre-reduction and post-reduction VAS 
were similar among the three groups. However, 
the median reduction VAS was the highest in TCT 
and least in Cunningham. Among the techniques, 
the most painful technique was TCT, followed 
by ExR. The technique that was the least painful 
was Cunningham. In our study, we also compared 
reduction times. The median reduction time of TCT 
was the shortest. The Cunningham technique had 
the longest reduction time. The results obtained were 
predictable. This is because, in the Cunningham, 
muscle relaxation should be provided in the 
appropriate position and the reduction should be 
completed. In addition, patients cannot handle pain 
while sitting and cannot stay in the appropriate 

position. It takes a long time to complete this 
procedure under the reduction conditions.[7,15] 
Therefore, this technique is expected to take a long 
time compared to a technique that uses a high 
amount of power, such as TCT. The TCT requires 
more force in contraction and usually requires 
sedation.[16-18] The higher power for reduction may 
cause reduction to be more painful. There are 
too many reduction techniques currently used 
worldwide. Sayegh et al.[13] compared the techniques 
of FARES, Hippocratic, and Kocher. They found that 
shoulder reductions could be performed in less time 
with the FARES technique compared to the Kocher 
and Hippocratic techniques (p<0.001). The mean VAS 
in the FARES technique was lower than in the other 
two techniques (p<0.001). The FARES technique was 
also less painful than the other two techniques. 
Puha et al.[19] compared the techniques of Kocher, 
Mothes, TCT, and Cunningham in their study. The 
mean reduction time of the Hippocratic was shorter 
than the other three techniques (69.91±15.8 sec). The 
mean reduction time for the Cunningham technique 
was 287.9±126.4 sec, and it had the longest reduction 
time. There was no significant difference among the 
four groups in terms of pain levels.

In our study, the success rate for each technique 
was 100%. All clinicians had at least five years of 
experience. They all applied each technique numerous 
times. Increased experience may explain the success 
rate of reductions. Gottlieb[7] published a review 
recently that evaluated the success rates of techniques 
used in the treatment of GHD. Success rates for the 
TCT ranged from 91.5 to 100%.[13,20,21] In case series 
evaluating the Cunningham, the success rate was 
100%.[8,14] Similarly, the success rate for the ExR ranged 
from 78 to 100%.[22,23]

Nonetheless, this study has some limitations. First, 
the patients with habitual GHD were included in the 
study. We could have obtained more reliable results 
from a study group that had a GHD for the first 
time. Second, short- and long-term follow-up after 
reduction was unable to be performed. Therefore, 
possible complication rates could not be evaluated. 
Third, patient comfort should also be considered 
while choosing the most appropriate technique. 
However, no evaluation was made to score patient 
comfort in the study. Finally, certain variables such as 
patient weight and body mass index that may affect 
the shoulder reduction process were unable to be 
evaluated.

In conclusion, it is difficult to choose the ideal 
technique for GHD. In the light of this study, we 
believe that it is appropriate to leave the choice of the 
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ideal reduction technique to the clinician. In high-
volume emergencies, clinicians may prefer techniques 
that can be performed in less time. However, in 
low-volume emergencies with adequate time for 
examination and treatment per patient, techniques 
that are less painful but can be performed in a longer 
time can be preferred. Based on these findings, an 
inverse relationship between time and pain is evident. 
The clinician must balance the clinical status of the 
emergency department with the goal of minimizing 
the pain experienced by the patient in the process of 
reducing an anterior GHD.
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