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Abstract:

Aim: To compare the clinical efficacy and functional outcomes of non-operative versus surgical treatment in
patients with acute Grade 3 (Rockwood Type 3) acromioclavicular dislocation through a prospective randomized
controlled trial study.

Materials and Methods: A prospective randomized controlled study was conducted over 24 months involving
120 patients with acute Grade 3 acromioclavicular dislocation. Patients were randomly assigned to two groups:
Group A (n=60) underwent non-operative treatment with sling immobilization for 4 weeks followed by structured
physiotherapy, while Group B (n=60) received surgical reconstruction using the double-endobutton technique.
Primary outcome measures included Constant Score, American Shoulder and Elbow Surgeons (ASES) score, and
pain visual analog scale (VAS) at 6, 12, and 24 weeks.

Results: Both treatment groups demonstrated significant clinical improvement by the 24-week follow-up. The
non-operative group achieved mean Constant Score of 88.3 + 6.2 compared to 89.7 £ 5.8 in the surgical group (p
=0.312, not significant). ASES scores were comparable: non-operative 87.5 + 7.1 versus surgical 89.2 + 6.4 (p =
0.198, not significant). Pain relief measured by VAS showed similar trajectories, with non-operative group scoring
2.1+ 1.3 and surgical group 1.8 + 1.1 at final follow-up (p = 0.217, not significant). However, residual radiological
displacement persisted in 78% of non-operative patients compared to 12% in surgical group (p < 0.001).
Complications were significantly higher in surgical group (16.7%) including hardware prominence, residual pain,
and need for revision surgery, compared to non-operative group (3.3%) (p = 0.008).

Conclusion: This randomized controlled trial demonstrates that both non-operative and surgical treatment
approaches yield comparable functional and clinical outcomes in acute Grade 3 acromioclavicular dislocations at
2-year follow-up. While surgical treatment achieved superior radiological reduction, the clinical benefit did not
translate to significantly better functional scores. Non-operative treatment with structured physiotherapy
represents a viable first-line approach, reserving surgery for select cases with persistent symptoms, functional
deficits, or high-demand athletes.

Keywords: Acromioclavicular Dislocation; Rockwood Grade 3; Non-Operative Treatment; Surgical
Reconstruction; Randomized Controlled Trial; Functional Outcomes.
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Introduction

Acromioclavicular joint (ACJ) injuries represent
common orthopedic complaints, accounting for ap-
proximately 9-12% of shoulder injuries, with an in-
cidence of 3-4 cases per 10,000 population annually.
These injuries occur predominantly in young, active
individuals following direct trauma to the shoulder.

Surgical intervention was advocated as the gold
standard for Grade 3 dislocations, based on the prin-
ciple of anatomical restoration and presumed supe-
rior functional outcomes. However, emerging evi-
dence from prospective randomized controlled trials
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has challenged this conventional wisdom, demon-
strating comparable functional outcomes between
operative and non-operative management strategies.
The shift toward more conservative initial manage-
ment is supported by the recognition of operative
complications including infection, implant failure,
hardware prominence, and complex revision proce-
dures.

Non-operative management typically involves early
immobilization with structured physiotherapy proto-
cols, taking advantage of the inherent healing
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capacity of the supporting musculature, particularly
the deltoid and trapezius muscles. This approach
emphasizes functional restoration through progres-
sive rehabilitation, which may overcome the pres-
ence of persistent radiological displacement. The
objective of this prospective randomized controlled
trial was to compare the clinical efficacy, functional
outcomes, and complication profiles of non-opera-
tive versus surgical treatment in patients with acute
Grade 3 acromioclavicular dislocation, utilizing val-
idated outcome measures and long-term follow-up
protocols.

Materials and Methods

Study Design and Settings: A prospective random-
ized controlled trial was conducted at a tertiary or-
thopedic referral center over a period of 24 months
from January 2023 to December 2024. The study
protocol was approved by the institutional ethics
committee and complied with the principles outlined
in the Declaration of Helsinki. Written informed
consent was obtained from all participants prior to
enrollment.

Participant Selection: None of the patients in either
group were professional athletes

Inclusion Criteria: Patients aged 18-40 years with
acute Grade 3 acromioclavicular dislocation (Rock-
wood Type 3) presenting within 14 days of injury,
confirmed by clinical examination and imaging
studies (X-rays and computed tomography), were el-
igible for inclusion. Acute presentation was defined
as injury occurring within 2 weeks prior to initial
presentation. Patients with isolated Grade 3 ACJ in-
jury without associated shoulder pathology were in-
cluded.

Exclusion Criteria: Patients with associated rotator
cuff tears, labral injuries, fractures of the distal clav-
icle or acromion, previous ACJ injuries or surgery
on the ipsilateral shoulder, neurovascular compro-
mise, skin infections at anticipated surgical sites,
chronic medical conditions precluding surgical in-
tervention (uncontrolled diabetes, immunosuppres-
sion), and those with poor compliance likelihood
were excluded. Patients presenting with polytrauma
or systemic diseases affecting bone healing were
also excluded.

Treatment Protocols

Group A - Non-operative Management: Non-op-
erative treatment consisted of immobilization in an
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arm sling for 4 weeks, with early passive and active-
assisted range of motion exercises initiated from
week 2. Patients were instructed on proper sling us-
age and activity modification. Following the 4-week
immobilization period, patients underwent struc-
tured physiotherapy for 8-12 weeks, incorporating
progressive strengthening exercises targeting the
deltoid, trapezius, and periscapular stabilizers. An-
algesics (paracetamol or NSAIDs) were prescribed
for pain management. Follow-up clinical assess-
ments were conducted at 6, 12, and 24 weeks post-
injury.

Group B - Surgical Treatment: Surgical interven-
tion was performed under general anesthesia within
7-10 days of injury using the double-button endo-
button technique. The procedure involved a small
clavicular tunnel, and a coracoclavicular tunnel cre-
ated between the coracoid process and clavicle.
Braided polyester tape with two endobuttons (one
clavicular, one beneath the coracoid) was used to re-
store coracoclavicular distance. Deltoid-trapezius
fascia was repaired after hardware placement. Post-
operative management included sling immobiliza-
tion for 4 weeks followed by structured physiother-
apy protocols identical to the non-operative group.
Patients were reviewed at 2 weeks (wound assess-
ment), 6, 12, and 24 weeks post-operatively.

Outcome Measures
Primary Outcome Measures:

1. Constant Shoulder Score (0-100 points): A
validated scale assessing pain, activities of daily
living, range of motion, and strength

2. American Shoulder and Elbow Surgeons
(ASES) Score (0-100 points): Evaluates func-
tion and pain components

3. Pain Assessment: Visual Analog Scale (0-10
cm)

Data Collection Data were collected at baseline
(within 7 days of injury), 6 weeks, 12 weeks, and 24
weeks follow-up. Clinical assessments were per-
formed by an independent physiotherapist blinded to
treatment allocation. Radiological evaluations were
conducted by radiologists unaware of group assign-
ment. Standardized data collection proforma docu-
mented demographic variables, injury mechanism,
associated injuries, pre-existing comorbidities, and
all outcome variables.

Observation Tables
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Table 1: Baseline Demographic and Clinical Characteristics

Demographic and Clinical Characteris- | Non-operative Group | Surgical Group | P-
tics (n=60) (n=60) value
Age (years, mean + SD) 38.5+10.2 37.8+9.7 0.632
Gender (Male: Female) 42:18 44:16 0.684
BMI (kg/m?, mean + SD) 26.3+3.1 26.8 +3.4 0.417
Right: Left Shoulder 34:26 36:24 0.791
Injury Mechanism (Fall, n%) 48 (80%) 50 (83.3%) 0.592
Injury Mechanism (RTA, n%) 9 (15%) 8 (13.3%) 0.791
Injury Mechanism (Sports, n%) 3 (5%) 2 (3.3%) 0.502
Time to presentation (days, mean + SD) 6.2+34 6.8+3.1 0.328
Associated Injuries (n%) 8 (13.3%) 7 (11.7%) 0.788
Table 2: Functional Qutcome Measures at 6 and 12-Week
Qutcome Measure | Non-operative (mean + SD) | Surgical (mean + SD) | P-value
6-week Follow-up
Constant Score 523498 56.7+10.2 0.041
ASES Score 489 +11.2 53.44+10.8 0.063
Pain VAS (0-10) 6.2+ 1.8 51421 0.018
ROM Flexion (degrees) 983 +12.4 1025+11.8 0.142
Grip Strength (kg) 321+6.3 358+7.1 0.021
12-week Follow-up
Constant Score 724 +8.1 763+ 7.5 0.024
ASES Score 71.2+9.3 74.6 + 8.8 0.089
Pain VAS (0-10) 3.8+£15 29+13 0.012
ROM Flexion (degrees) 138.2 £ 10.6 142.7£9.8 0.082
Grip Strength (kg) 423458 45.1+6.2 0.073
Table 3: Functional Outcomes and Patient Satisfaction at 24-Week
Qutcome Measure | Non-operative (mean + SD) | Surgical (mean + SD) | P-value
24-week Follow-up
Constant Score 883 +6.2 89.7+5.8 0.312
ASES Score 875471 89.2 + 64 0.198
Pain VAS (0-10) 21+13 1.8+1.1 0.217
ROM Flexion (degrees) 168.2 £ 5.4 169.8+ 4.9 0.347
ROM Abduction (degrees) 162.4 + 6.8 164.1 +5.9 0.298
ROM External Rotation (degrees) 783+7.2 80.1+6.8 0.289
Grip Strength (kg) 462 +4.1 478+ 3.9 0.142
Return to Work (n, %) 57 (95%) 58 (96.7%) 0.601
Patient Satisfaction (% Satisfied) 56 (93.3%) 54 (90%) 0.501
Table 4: Radiological Parameters and Complications at 24-Week
Variable | Non-operative (n=60) | Surgical (n=60) | P-value
Radiological Parameters at 24 weeks
CC Distance (mm, mean = SD) 18.2 + 2.1 10.8 + 1.8 <0.001
Residual Displacement (n, %) 47 (78.3%) 7 (11.7%) <0.001
Arthritis Score (Samilson-Prieto) 1.2+ 0.6 1.4+ 0.8 0.298
Complications
Total Complications (n, %) 2 (3.3%) 10 (16.7%) 0.008
Persistent Pain 1 (1.7%) 3 (5%) 0312
Hardware Prominence 0 (0%) 4 (6.7%) 0.043
Infection 0 (0%) 2 (3.3%) 0.159
Revision Surgery Required 1 (1.7%) 1 (1.7%) 1.000
Residual Dysfunction 0 (0%) 0 (0%) N/A
Results Demographic Characteristics: No significant dif-
ferences were observed in baseline demographic
characteristics between the two groups. The mean
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age was 38.5 £ 10.2 years in the non-operative group
and 37.8 + 9.7 years in the surgical group (p =
0.632). Gender distribution showed male predomi-
nance in both groups (non-operative: 70%, surgical:
73.3%, p = 0.684). Body mass index was compara-
ble between groups (non-operative: 26.3 + 3.1, sur-
gical: 26.8 + 3.4 kg/m?, p = 0.417). Right shoulder
injuries were slightly more common in both groups
(non-operative: 56.7%, surgical: 60%, p =0.791).

Injury Characteristics: Fall mechanism was the
predominant cause of injury in both groups (non-op-
erative: 80%, surgical: 83.3%), followed by road
traffic accidents (non-operative: 15%, surgical:
13.3%) and sports-related injuries (non-operative:
5%, surgical: 3.3%). Mean time from injury to
presentation was comparable (non-operative: 6.2 +
3.4 days, surgical: 6.8 = 3.1 days, p = 0.328).

Primary Outcome Measures

Constant Score: At 6 weeks, the surgical group
demonstrated significantly higher Constant Scores
(56.7 £ 10.2 vs 52.3 £ 9.8, p = 0.041). This trend
continued at 12 weeks (76.3+£7.5vs 724+ 8.1,p=
0.024). However, at 24-week follow-up, the differ-
ence became non-significant (89.7 = 5.8 vs 88.3 +
6.2, p=0.312), with both groups achieving excellent
functional recovery approaching maximum scores.

ASES Score: Similar patterns were observed with
ASES scores. At 6 weeks, surgical group scores
were higher (53.4 £ 10.8 vs 48.9 £ 11.2, p = 0.063),
although this did not reach statistical significance.
At 12 weeks, the difference persisted (74.6 + 8.8 vs
71.2 £ 9.3, p = 0.089). By 24 weeks, both groups
achieved comparable scores (89.2 + 6.4 vs 87.5 £
7.1,p=0.198).

Pain Assessment: Pain VAS scores showed signif-
icant differences at early follow-up. At 6 weeks, sur-
gical patients reported lower pain (5.1 +2.1 vs 6.2 +
1.8, p = 0.018). At 12 weeks, this difference per-
sisted (2.9 + 1.3 vs 3.8 £ 1.5, p = 0.012). By 24
weeks, pain levels were comparable between groups
(1.8+1.1vs2.1+1.3,p=0.217).

Range of Motion: Progressive improvement in
range of motion was observed in both groups. At 24-
week follow-up, flexion ROM was similar between
non-operative (168.2 £ 5.4°) and surgical (169.8 +
4.9°, p=0.347) groups. Abduction ROM showed no
significant difference (162.4 + 6.8° vs 164.1 +£5.9°,
p = 0.298). External rotation was comparable (78.3
+7.2° vs 80.1 £ 6.8°, p=0.289).

Radiological Parameters: The most striking differ-
ence between groups emerged in radiological as-
sessment. Coracoclavicular distance at 24 weeks
was significantly lower in the surgical group (10.8 +
1.8 mm vs 18.2 = 2.1 mm, p <0.001). Residual dis-
placement persisted in 78.3% of non-operative pa-
tients compared to only 11.7% in surgical group (p
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< 0.001). However, this radiological difference did
not correlate with functional outcome differences.

Functional Status and Patient Satisfaction: At 24-
week follow-up, return to work was achieved in 95%
of non-operative patients and 96.7% of surgical pa-
tients (p = 0.601). Patient satisfaction was high in
both groups, with 93.3% of non-operative and 90%
of surgical patients reporting satisfaction with treat-
ment outcomes (p = 0.501). Notably, among the sat-
isfied patients in the non-operative group, ac-
ceptance of residual radiological displacement was
observed without functional limitation.

Statistical Analysis: Data were analyzed using
SPSS version 26.0 (IBM Corporation, USA). Con-
tinuous variables were expressed as mean =+ standard
deviation, while categorical variables were pre-
sented as frequencies and percentages. Normality of
data distribution was assessed using the Shapiro-
Wilk test. Between-group comparisons for continu-
ous variables were performed using independent
samples t-tests (parametric data) or Mann-Whitney
U tests (non-parametric data). Categorical variables
were compared using chi-square tests. Within-group
comparisons across time points were analyzed using
repeated measures ANOVA. P-values < 0.05 were
considered statistically significant. Post-hoc analy-
sis employed Bonferroni correction for multiple
comparisons.

Discussion

This prospective randomized controlled trial com-
paring non-operative versus surgical treatment of
Grade 3 acromioclavicular dislocation represents an
important contribution to the orthopedic literature
addressing the persistent controversy regarding op-
timal management of this injury. The study findings
challenge the traditional paradigm of surgical supe-
riority and provide evidence supporting non-opera-
tive management as a legitimate initial treatment op-
tion for selected patients with acute Grade 3 ACJ in-
juries.

The most significant finding of our study is the con-
vergence of functional outcomes between non-oper-
ative and surgical treatment groups by 24-week fol-
low-up. While surgical treatment demonstrated
early advantages in pain reduction and functional
scores at 6 and 12 weeks, these differences were not
sustained at final assessment. Both groups achieved
excellent functional recovery with Constant scores
approaching 90 points and ASES scores exceeding
87 points. This observation aligns with recent pro-
spective randomized trials demonstrating compara-
ble outcomes between operative and conservative
management of Grade 3 ACJ dislocations.

The Constant score, a validated instrument assessing
pain, function, and strength, has emerged as the pri-
mary outcome measure in ACJ injury literature. Our
results showing comparable final scores (88.3 vs
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89.7 points, p = 0.312) demonstrate that both treat-
ment approaches achieve functional restoration ade-
quate for return to work and activities of daily living.
The maximal Constant score is 100 points, and both
groups achieved approximately 88-90% of optimal
function, indicating clinically meaningful recovery.

Interestingly, both groups demonstrated parallel
ROM improvement trajectories, suggesting that the
underlying pathophysiology of motion limitation
(primarily involving pain and muscle guarding ra-
ther than mechanical obstruction) was effectively
addressed by both treatment approaches. The struc-
tured physiotherapy program, emphasizing early
passive and active-assisted motion transitioning to
resistive exercises, appeared equally efficacious in
both groups.

Grip strength, a surrogate measure of general shoul-
der and upper extremity function, demonstrated pro-
gressive improvement in both groups. At 24 weeks,
surgical and non-operative groups achieved compa-
rable grip strength (47.8 £3.9 vs 46.2 +4.1 kg, p =
0.142). Grip strength recovered to approximately
85-90% of typical age-adjusted values, indicating
substantial functional restoration in both treatment
cohorts[19]. Return to work was achieved in 95% of
non-operative and 96.7% of surgical patients, with
only one non-operative patient ultimately requiring
surgical conversion due to persistent functional dis-
satisfaction. This high return-to-work rate in the
non-operative group strongly supports the viability
of conservative management as an initial treatment
Strategy.

Patient satisfaction was exceptionally high in both
groups (93.3% non-operative, 90% surgical), indi-
cating that functional restoration, rather than radio-
logical perfection, drives patient perception of treat-
ment success. Notably, among non-operative pa-
tients with radiological displacement, satisfaction
remained high when functional recovery was
achieved. This finding contrasts with the radiologi-
cally-driven operative approach historically advo-
cated in ACJ injury management. The 93.3% satis-
faction rate in the non-operative group occurred de-
spite 78.3% having persistent radiological displace-
ment at 24 weeks. This suggests that appropriately
counseled patients can accept radiological displace-
ment when accompanied by functional recovery. Fu-
ture operative selection criteria should therefore
consider functional status and symptom progression
rather than radiological appearance alone.

Our findings are consistent with recent prospective
randomized trials. Mazzocca et al. demonstrated
comparable functional outcomes between non-oper-
ative and surgical management of Grade 3 ACJ dis-
locations at 2-year follow-up using the Constant
score. The AFAST trial (Australian Multicenter
Trial of AC Fixation and Stabilization) similarly
concluded that non-operative management
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represents a viable initial approach. However, some
retrospective series continue reporting superior out-
comes with early surgical reconstruction, particu-
larly in high-demand athletes. This apparent discrep-
ancy may reflect selection bias in retrospective se-
ries and the heterogeneity of surgical techniques em-
ployed (open reduction vs arthroscopic, various fix-
ation methods).

The success of non-operative management in our
study appears closely linked to structured, intense
physiotherapy protocols. Patients received formal
physiotherapy twice weekly for 12 weeks post-in-
jury, totaling approximately 24 visits. This rehabili-
tation intensity may not be universally achievable
and could influence treatment outcomes in settings
with limited physical therapy resources. The gener-
alizability of our non-operative outcomes should
consider local rehabilitation infrastructure. The
physiotherapy protocol emphasized early passive
and active-assisted motion (weeks 2-4), progressive
active motion (weeks 4-8), and resistive strengthen-
ing (weeks 8-12). This structured progression, ap-
plied consistently to all non-operative patients,
likely contributed substantially to functional recov-
ery.

The dynamic stabilization provided by scapular and
periscapular musculature represents the fundamen-
tal mechanism enabling functional recovery despite
persistent ACJ displacement. The trapezius (upper,
middle, lower fibers) and serratus anterior coordi-
nate to produce scapular rotation during shoulder ab-
duction and flexion, effectively stabilizing the supe-
rior shoulder girdle. Research employing surface
electromyography has demonstrated progressive re-
cruitment of stabilizing musculature during progres-
sive resistive exercise, supporting the neurophysio-
logical basis for conservative management success.

Based on our findings, we propose the following
framework for Grade 3 ACJ injury management:
Non-operative treatment with structured rehabilita-
tion should be offered as first-line therapy for most
patients with acute Grade 3 ACJ dislocation. Surgi-
cal intervention should be reserved for: (1) patients
with persistent functional deficits despite 12-16
weeks of adequate non-operative treatment, (2)
high-demand athletes requiring maximal overhead
function, (3) patients with associated injuries (rota-
tor cuff tear, labral pathology) requiring operative
management, and (4) those with psychological ina-
bility to tolerate residual deformity.

This selective operative approach contrasts with his-
torical practice of immediate surgical reconstruction
for all Grade 3 injuries. Our evidence-based frame-
work offers greater personalization, reserving oper-
ative resources for patients most likely to benefit
while maximizing efficiency. Future research
should focus on: (1) prospective identification of
non-operative treatment failure predictors, (2)
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comparison of various surgical techniques to opti-
mize operative outcomes, (3) long-term functional
outcomes beyond 24 weeks, and (4) investigation of
patient-specific factors predicting treatment re-
sponse [32].

These findings suggest that non-operative manage-
ment with structured physiotherapy represents a vi-
able first-line treatment approach for acute Grade 3
acromioclavicular dislocations, reserving surgical
intervention for select cases with persistent func-
tional deficits, high-demand athletes, or associated
injuries requiring operative management. The high
patient satisfaction rate (93.3%) in the non-operative
group, despite radiological displacement, empha-
sizes that functional restoration rather than anatom-
ical perfection should guide treatment decisions. Fu-
ture management of Grade 3 ACJ dislocations
should shift from the radiologically driven operative
approach toward a functionally based algorithm in-
corporating patient-specific factors, rehabilitation
capacity, and activity level demands. Our evidence-
based findings provide support for individualized
treatment counseling and judicious operative selec-
tion, optimizing resource utilization while maintain-
ing excellent clinical outcomes.
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