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FARES and Spaso method for
anterior shoulder dislocation: a
prospective randomized control
study demonstrating the benefit of
a combined approach

Kun-Han Lee?, Shu-Hao Chang?3 & Li-Wei Hung'3**

Anterior shoulder dislocation is a common orthopedic emergency. While many reduction methods
require sedation, the FARES (FAst, REliable, and Safe) and Spaso methods allow reduction without
anesthesia. We conducted a single-center, prospective, randomized controlled trial comparing the
FARES and Spaso methods for anterior shoulder dislocation reduction. Patients aged 20 to 90 years
were enrolled. The assigned closed reduction procedures were performed without patient sedation by
trained orthopedic residents. If two attempts with the assigned method failed, the alternative method
was used. The primary outcome was the first-attempt success rate, while secondary outcomes included
overall success rate with both methods, reduction time, and pain scores. During November 2013 and
December 2015, a total of 32 patients were randomized to the FARES (n=17) or Spaso (n=15) method.
The first-attempt success rates were 71.6% for the FARES group and 80.0% for the Spaso group
(p=0.691). Among patients with failed closed reduction using the first technique, all patients in the
Spaso-following-FARES group achieved successful reduction, whereas none in the FARES-following-
Spaso group achieved successful reduction (p=0.092). Pain scores during reduction were comparable
between the FARES (4.29 +1.69) and Spaso (3.80 + 2.65) techniques, with no statistically significant
difference (p=0.542). Follow-up data were available for 28/32 patients (87.5%; mean 5.3 +2.2 years).
Four patients were lost (3 FARES, 1 Spaso; p=0.726). Recurrent dislocation occurred in 3 patients
(10.7%; 1 FARES, 2 Spaso; p=0.947), and 2 patients (1 per group; p=0.876) underwent surgery
(arthroscopic stabilization and rotator cuff repair). Both the FARES and Spaso methods were effective
for reducing anterior shoulder dislocations. Combining these methods may improve overall reduction
rates. Clinical trial registration: This trial was registered at ClinicalTrials.gov (Registration number:
NCT01979237) on 08/11/2013.

Keywords Anterior shoulder dislocation, Closed reduction, FARES method, Spaso method, Non-sedation
reduction

Anterior shoulder dislocation is a common occurrence in orthopedic emergencies, accounting for up to 60%
of all major joint dislocations!. A study in the United States reported an incidence of 23.9 per 100,000 person-
years®. The most frequent type is anteroinferior dislocation. In Taiwan, the annual incidence between 2000 and
2005 was 15.3 per 100,000 population, with a mean treatment cost of US$612 per case>.

Several reduction methods have been described*® and sedation is typically required in these procedures®”.
However, sedation related complications, such as respiratory depression and anaphylaxis, necessitate close
monitoring during and after the procedure®. Alternatively, the reduction techniques can be performed without
anesthesia are relatively feasible and safe®~1!.

The FARES (FAst, REliable, and Safe) method, introduced by Sayegh et al. in 2009'2, and the Spaso method,
first described by Spaso Miljesic in 19981, are notable for achieving successful reduction without sedation!*15.
Unlike traditional methods that often require forceful manipulation or sedation, both techniques aim to achieve
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reduction through gradual, controlled maneuvers, minimizing pain and complications. Both techniques have
been reported as effective, safe, and more comfortable than traditional methods!>!6-18,

Despite their clinical utility, direct comparative data between these two methods remain limited. Previous
studies have primarily evaluated each technique individually, without determining which method offers superior
success rates, faster reduction times, or lower pain levels. Furthermore, the effectiveness of a sequential approach
remains unexplored. To address these gaps, this study aims to compare the efficacy, safety, and pain levels of
the FARES and Spaso methods in a prospective randomized trial. We hypothesize that the FARES method will
demonstrate a higher success rate in the reduction of anterior shoulder dislocations compared to the Spaso
method. Additionally, we propose that a sequential approach may improve the overall reduction success rate,
reducing the need for sedation or alternative reduction methods.

Methods

Study cohort

The inclusion criteria comprised patients aged 20 to 90 years who presented with anterior shoulder dislocation,
with or without an associated greater tuberosity fracture. Only fully conscious and sober patients who sought
medical attention within 24 h of dislocation and had no prior use of sedatives or muscle relaxants before
orthopedic consultation were included. Patients were excluded if they were younger than 20 or older than
90 years, arrived at the emergency department more than 24 h after the injury, had received sedatives or muscle
relaxants prior to orthopedic consultation, were unconscious or intoxicated, had polytrauma, experienced
hemodynamic instability, or had Neer classification three- or four-part fractures.

Reduction procedures

All reductions were performed by second- and third-year orthopedic residents under the supervision of an
attending physician. To ensure procedural consistency, all participating residents underwent standardized
training before performing reductions in the study. This training program included didactic instruction, video-
based training, and supervised hands-on simulation practice to ensure uniform technique application.

The FARES method is performed with the patient in a supine position'?. The physician holds the wrist with
both hands, keeping the elbow fully extended and the forearm in a neutral position. Gentle longitudinal traction
is applied without counter-traction, accompanied by small vertical oscillations of approximately 5 cm at a
frequency of 2-3 Hz to facilitate muscle relaxation. The arm is then gradually abducted beyond 90°, maintaining
oscillation and traction. At 90° of abduction, gentle external rotation is applied to further relax the capsule and
promote reduction. A distinct “clunk” or sudden release of resistance confirms successful reduction.

The Spaso method involves placing the patient in a supine position. The physician grasps the wrist or distal
forearm while keeping the elbow extended and the forearm in a neutral position. Gentle vertical traction is
applied to lift the arm toward the ceiling, promoting muscle relaxation and facilitating reduction. Traction is
maintained even if the patient lifts their shoulder off the bed due to pain. A slight external rotation is then applied
to align the humeral head with the glenoid. A “clunk” or sudden release confirms reduction. If unsuccessful after
1-2 min, gentle pressure on the humeral head may aid in completing the reduction.

Randomization was conducted using opaque, pre-sealed envelopes to ensure allocation concealment. These
envelopes were prepared blindly by an independent research assistant not involved in patient treatment or
outcome assessment. Each envelope contained a randomized allocation to either the FARES or Spaso method
and was sequentially numbered. The envelopes were opened only after patient eligibility was confirmed. Upon
enrollment, an orthopedic resident retrieved the next sequential envelope, ensuring that the allocation process
remained unbiased and unpredictable. For patients whose eligibility was uncertain, the treating orthopedic
resident consulted with the attending physician before randomization.

In this study, "first-attempt success rate" refers to the overall success rate after two attempts within the initially
assigned method, before switching to the alternative method. If the first two reduction attempts with the assigned
method failed, the alternative method was used for two additional attempts. If neither method successfully
reduced the dislocation, a rescue protocol involving midazolam or propofol anesthesia was implemented, and
the reduction method was determined by the treating physician. The primary outcome was the first-attempt
success rate within two attempts of the assigned method. The secondary outcome was the overall success rate,
including cases requiring the alternative method. Additionally, reduction time and Visual Analog Scale (VAS)
scores were recorded before reduction, during reduction, and before discharge. Patients were followed up for
an average of 5.3 £2.2 years. Recorded follow-up events included recurrent dislocation and subsequent surgical
interventions.

Statistical analysis

The sample size was initially determined based on a power analysis assuming a difference in first-attempt success
rates between the FARES and Spaso methods. Based on prior literature, an expected success rate of 85% for
FARES and 70% for Spaso was assumed. To detect a 15% difference in success rates with a power of 80% (f=0.2)
and a significance level of 0.05 (a=0.05), a total of 100 participants (50 per group) was originally planned.
Analysis was performed using parametric and non-parametric tests, as appropriate for the data distribution.
Independent-sample Student’s t-tests were used to compare reduction time and pain scores at different time
points, while Fisher’s exact test was used for success rate comparisons. All analyses were conducted using SAS
statistical software (SAS Institute, Inc., Cary, North Carolina). A p-value<0.05 was considered statistically
significant.
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Allocation

Allocated to intervention by Spaso (n = 15)

*Combined with FARES (n = 3)

Fig. 1. Flowchart of patient enrollment and allocation. A total of 41 patients met the inclusion criteria during
the study period. Nine patients were excluded, including 6 who did not meet inclusion criteria and 3 who
declined to participate. The remaining 32 patients were randomized, with 17 allocated to the FARES method
and 15 to the Spaso method.

Characteristic FARES (n=17) | Spaso (n=15) | p-value
Age 49.12 (25.89) 49.13 (21.73) 0.999
Sex 0.997
Male 10 (58.8%) 8 (53.3%)

Female 7 (41.2%) 7 (46.7%)

Mechanism 0.117
Traffic accident 1(5.9%) 5(33.3%)

Fall 12 (70.6%) 6 (40.0%)

Others 4(23.5%) 4(26.7%)

First-ever dislocation | 10 (58.8%) 10 (66.7%) 0.726

Table 1. Baseline characteristics of patients managed with the FARES and Spaso methods. Variables include
age, sex distribution, mechanism of injury (traffic accident, fall, or others), and the incidence of first-time
dislocation. No statistically significant differences were observed between the two groups for any baseline
characteristic (p-values shown).

Results

During the study period, a total of 41 patients met inclusion criteria. Six of them were excluded and 3 declined
to participate. Ultimately, 32 patients were included, with 17 randomly assigned to the FARES method and 15
to the Spaso method (Fig. 1).

The baseline characteristics of the study population are summarized in Table 1. There was no between-group
difference among age, gender and injury mechanism. The mean age was 49.12 +25.89 years in the FARES group
and 49.13 £21.73 years in the Spaso group (p=0.999). Male patients accounted for 58.8% (10/17) in the FARES
group and 53.3% (8/15) in the Spaso group (p=0.997). Regarding the mechanism of injury, in the FARES group,
1 case (5.9%) resulted from a traffic accident, 12 cases (70.6%) were due to falls, and 4 cases (23.5%) were
attributed to other causes, including cases from excessive motion of the affected shoulder and 1 case due to a
traction injury. In the Spaso group, 5 cases (33.3%) resulted from traffic accidents, 6 cases (40%) were due to falls,
and 4 cases (27%) were classified as other causes, including 3 from low-energy trauma such as simple traction
and 1 from a contusion. First-ever dislocation was observed in 10 patients (58.8%) in the FARES group and 10
patients (66.7%) in the Spaso group (p=0.762).

The mean reduction time was 6.15+9.79 min in the FARES group and 4.52 +4.64 min in the Spaso group
(Table 2). No significant difference was observed between the two groups (p=0.550). The original FARES
technique was used without modifications. The first-attempt success rates were 71.6% for the FARES method
and 80.0% for the Spaso method (p=0.691). In the FARES group, 5 patients had failed reduction on the first two
attempts and all of them were successfully reduced using the Spaso method. In contrast, in the Spaso group, 3
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FARES (N=17) | Spaso (N=15) | p-value

Reduction time 6.15(9.79) 4.52 (4.64) 0.550
First-attempt success rate 12 (71.6%) 12 (80.0%) 0.691
Success rate(combined method) | 17 (100.0%) 12 (80.0%) 0.092
Pain score (VAS)

Before reduction 6.29 (1.65) 7.73 (2.71) 0.088
During reduction 4.29 (1.69) 3.80 (2.65) 0.542
Before discharge 1.41 (0.71) 1.79 (1.05) 0.269

Table 2. Reduction time, success rates, and Visual Analog Scale (VAS) pain scores for the FARES and Spaso
methods. The mean reduction time was 6.15+9.79 min for FARES and 4.52 +4.64 min for Spaso (p=0.550).
First-attempt success rates were 71.6% for FARES and 80.0% for Spaso (p=0.691). Five patients in the FARES
group required Spaso for successful reduction, while none of the 3 Spaso group failures were reduced with
subsequent FARES. Pain scores were higher in the Spaso group before reduction (p=0.088) but decreased
during and after reduction in both groups, with no statistically significant differences at any time point.

VAS at different peri-reduction time points
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Fig. 2. Visual analog scale (VAS) pain scores at different peri-reduction time points for the FARES and Spaso
methods. The graph presents mean VAS scores for patients treated with the FARES and Spaso methods. Pain
scores decreased during and after reduction in both groups.

patients experienced initial failure and none of them were reduced with subsequent FARES method applied after
two failed attempts with the Spaso method, No additional successful reductions were achieved.

Pain scores were recorded using the Visual Analog Scale (VAS) at multiple time points: before reduction,
during reduction, and before discharge (Table 2, Fig. 2). In both the FARES and Spaso groups, pain scores
during reduction were lower than those before reduction. Before reduction, patients in the Spaso group reported
a higher level of pain, with a mean VAS score of 7.73+2.71, compared to 6.29+1.65 in the FARES group
(p=0.088). During the reduction procedure, the mean VAS during reduction was slightly lower in the Spaso
group (3.80+2.65) than in the FARES group (4.29+1.69, p=0.542). By the time of discharge, pain levels had
further decreased in both groups, with the FARES group reporting a slightly lower mean VAS score (1.41+0.71)
compared to the Spaso group (1.79+1.05, p=0.269).

Concomitant greater tuberosity fractures were identified in 3 patients. Two cases were randomized to the
FARES group, and reduction was unsuccessful on the first attempt. However, when the Spaso method was
subsequently applied, both cases were successfully reduced. The third case, randomized to the Spaso group, was
successfully reduced on the first attempt using the Spaso method.

Follow-up data were available for 28 of 32 patients (87.5%) over an average of 5.3 + 2.2 years. Of the 4 patients
lost to follow-up, 3 were in the FARES group and 1 in the Spaso group, with no significant difference between
groups (p =0.726). Recurrent dislocation occurred in 3 patients (10.7%), with 1 in the FARES group and 2 in the

Scientific Reports |

(2025) 15:18974 | https://doi.org/10.1038/s41598-025-04311-x nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Spaso group (p=0.947). Additionally, 2 patients (1 per group) underwent surgical intervention (arthroscopic
stabilization in FARES and rotator cuff repair in Spaso; p=0.876).

Discussion

This study demonstrates that both the FARES and Spaso methods effectively reduce anterior shoulder dislocations
without anesthesia. The Spaso method achieved a higher initial success rate (80%) compared to FARES (71%).
Notably, when Spaso was applied after a failed FARES attempt, the overall success rate increased to 100%,
suggesting that a sequential approach may enhance success rates before resorting to anesthesia. However, using
FARES after a failed Spaso attempt did not lead to additional successful reductions. To the best of our knowledge,
this is the first study to directly compare the FARES and Spaso methods for anterior shoulder dislocation.
Furthermore, this is also the first study that explores the sequential approach after the close reduction technique.

Previous studies have reported success rates ranging from 67.6% to 95% for these methods, depending on
patient characteristics and operator experience!>'41%17. The FARES method has been shown to achieve success
rates of up to 95%, while Spaso has demonstrated 67.6% to 87.5%, improving with experience. Our findings align
with this range, though our study reported slightly lower success rates. This may be attributed to the inclusion
of patients with greater tuberosity fractures, which may have negatively impacted reduction success, particularly
in the FARES group. Additionally, all reductions were performed by second- or third-year orthopedic residents,
whereas some prior studies included more experienced specialists, potentially influencing outcomes.

Our study suggests that the Spaso method may be a more effective reduction technique, particularly in cases
with associated greater tuberosity fractures, while FARES remains a viable alternative. Both methods were well-
tolerated, reinforcing their role as non-sedation options for emergency reduction.

Pain levels during reduction were comparable to prior studies, though the mean VAS before reduction was
slightly higher in our cohort. This may be due to patient anxiety, muscle spasms, or differences in pain assessment
timing. Additionally, as our study did not use sedation or muscle relaxants, the reported pain levels may have
been higher than those in studies where premedication was administered.

Both the FARES and Spaso methods rely on gentle traction rather than forceful manipulation, thereby
minimizing pain. Our study demonstrated that pain scores during reduction were lower than before reduction,
supporting the concept of ligamentotaxis, which redistributes soft tissue tension and reduces abnormal bony
contact, thereby alleviating pain. Although the mean VAS before reduction and before discharge appeared
higher in the Spaso group and lower during reduction, there was no significant difference in pain scores between
the two groups.

The mean reduction time in our study was 6.15 min for the FARES group, which is longer than the 2-min
average reduction time in previous studies'>!”. However, no modifications were made to the original FARES
technique. The longer reduction time observed in our study may be attributed to operator experience, patient-
specific factors (e.g., muscle tension and anxiety), or differences in positioning. Further research is warranted to
determine whether standardized training protocols or patient relaxation techniques could enhance efficiency.

Greater tuberosity fractures are commonly associated with anterior shoulder dislocations, particularly in
elderly and osteoporotic patients. Including these cases in our study may introduce confounding factors related
to potential rotator cuff instability. However, given their clinical relevance, we included only non-displaced or
minimally displaced fractures, which are typically managed conservatively, while excluding fractures requiring
surgical fixation to enhance the study’s real-world applicability.

In our cohort, the Spaso method appeared more effective for shoulder dislocations with associated greater
tuberosity fractures. Among the 3 patients with greater tuberosity fractures in our study, 2 were randomized to
the FARES group, and neither was successfully reduced on the first attempt. However, when the Spaso method
was subsequently applied, both cases were successfully reduced. The third patient, randomized to the Spaso
group, was successfully reduced on the first attempt using the Spaso method. The FARES method involves
vertical oscillation, which may cause fracture site motion, leading to pain and muscle spasm. In contrast, the
Spaso method employs more static and gradual motions, which may minimize fracture site movement and
reduce discomfort. Based on these observations, we recommend favoring the Spaso method over the FARES
method for shoulder dislocations associated with greater tuberosity fractures. However, given the small sample
size, further studies are needed to validate this observation before making definitive clinical recommendations.

Complications associated with shoulder dislocation reduction, including iatrogenic fractures, side effect
associated with sedation such as cardiovascular, respiratory depression, vascular compromise, and neurological
deficits'-?!. The Hippocratic method has been reported to carry risks of brachial plexus and vascular injuries®,
while the Kocher method is associated with an increased risk of spiral humeral fractures and axillary nerve
injuries?>?%. Notably, no procedure-related complications have been reported with FARES and Spaso methods.
Consistently, in our study, no complications were observed during or after the use of either method. Both
techniques rely on gentle and controlled maneuvers, which inherently minimize the risk of iatrogenic injury.

This study has several limitations. First, the sample size was relatively small (32 cases: 17 in the FARES
group and 15 in the Spaso group), which may limit the statistical power and generalizability of our findings.
Future studies with larger cohorts are needed to validate our results. Second, the procedures were performed
by 12 different orthopedic residents, introducing potential variability in technique. While all residents were
second- or third-year trainees, minor differences in skill and experience could have influenced the outcomes.
Future studies should consider standardizing procedural training or involving a more homogeneous group
of practitioners. Third, while we followed up with patients for an average of 5.3 years, further studies should
include more detailed assessments of long-term recurrence rates and imaging evaluations (e.g., MRI for Bankart
lesions or Hill-Sachs defects). This would help determine whether the choice of reduction method influences
the likelihood of recurrent dislocation or structural damage over time. Fourth, while we included patients with
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greater tuberosity fractures, only non-displaced or minimally displaced fractures were studied. The impact of
these fractures on reduction techniques warrants further investigation in larger studies.

Conclusion

Both the FARES and Spaso methods effectively reduce anterior shoulder dislocations, and combining these
techniques may enhance success rates. Our findings also indicate that the Spaso method might be particularly
effective for dislocations with associated greater tuberosity fractures. However, larger scale studies are required
to confirm their efficacy and clinical relevance.

Data availability
The datasets generated and/or analyzed during the current study are not publicly available due to patient confi-
dentiality but are available from the corresponding author on reasonable request.
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