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ABSTRACT

Background

Acromioclavicular (AC) joint injuries account for approximately 12% of shoulder injuries. The
management of these injuries varies depending on the severity of ligament disruption. This study
evaluates the post-operative range of motion and functional outcomes of AC joint disruption
treated with a fixed loop endobutton.

Methods

This retrospective study was conducted at Mandya Institute of Medical Sciences, Mandya over a
period of 24 months (November 2022 — October 2024). The study included patients aged 18-60
years who underwent open reduction and internal fixation using a fixed loop endobutton.
Functional outcomes were assessed using the UCLA shoulder rating scale, Constant-Murley
Score (CMS), American Shoulder and Elbow Surgeons (ASES) rating, Oxford Shoulder Score
(OSS), and coracoclavicular interval (CC-interval). Patients treated conservatively were also
evaluated for comparison.

Results

A total of 38 patients were included; 24 underwent fixed loop endobutton surgery, and 14
received conservative treatment. The mean age was 36.2 + 9.22 years for the surgical group and
46.84 + 10.45 years for the conservative group (p = 0.004). No significant differences were noted
in baseline characteristics. The surgical group showed superior results in shoulder mobility, grip
strength, and rehabilitation time. Complications included one case of infection and one case of
endobutton failure in the surgical group, whereas shoulder impingement and stiffness were more
frequent in the conservative group.

Conclusion

Fixed loop endobutton fixation demonstrated better shoulder mobility and grip strength
compared to conservative management. Further research with larger sample sizes is necessary to
validate these findings.

Keywords:Acromioclavicular Joint, Fixed Loop Endobutton, Shoulder Injury, Orthopedic
Surgery, Functional Outcomes.
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INTRODUCTION

Acromioclavicular (AC) joint injuries are common orthopedic conditions that occur due to
traumatic impact. The acromioclavicular (AC) joint is a key stabilizer of the shoulder girdle,
commonly injured in sports and falls. AC joint injuries account for approximately 12% of
shoulder injuries.[Yl These injuries involve disruption of the acromioclavicular (AC) ligaments
and/or coracoclavicular (CC) ligaments, often resulting in a shoulder separation.? These injuries
range from mild sprains to complete ligamentous disruption requiring surgical intervention.
Treatment ranges from conservative immobilization to surgical reconstruction based on severity
and patient needs, and also varies from conservative management for low-grade injuries to
surgical fixation for higher-grade injuries.[* The fixed loop endobutton technique has emerged as
an effective surgical method for stabilizing AC joint disruptions.®! However, there is a lack of
direct comparative data on functional outcomes between surgical and conservative approaches. !

OBJECTIVES

e To evaluate the post-operative range of motion (ROM) and functional outcomes in
patients with AC joint disruption treated with fixed loop endobutton.

e To assess the clinical and radiographic outcomes following fixed loop endobutton
treatment.

e To compare postoperative recovery and rehabilitation duration between surgical and
conservative management groups.

e To identify potential complications associated with fixed loop endobutton treatment.

MATERIALS AND METHODS
The current Retrospective study was conducted at Mandya Institute of Medical Sciences, Mandya
For a period of 24 months from November 2022 — October 2024.

Inclusion Criteria
e Patients aged 18-60 years.
e AC joint injuries requiring surgical intervention with a fixed loop endobutton.
e Patients who provided informed consent.

Exclusion Criteria

e Patients with associated rotator cuff tears, bursitis, tendinitis, shoulder dislocation.
e Patients with open wounds, compartment syndrome, or neurological deficits.
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Figure 1: Diagrammatic Representation Showing Rockwood Classification of AC Joint
Disruption

Surgical Technique (Fixed Loop Endobutton) is indicated for acute Rockwood Type IV-VI
injuries.’ The surgical procedure begins with positioning the patient in a beach chair posture.!
Access to the acromioclavicular joint is achieved via an anterior deltopectoral approach,
colloquially termed the “bra strap incision.”® The dislocated joint is carefully reduced and
stabilized using a fixed loop endobutton and a meticulously tied nice knot, with intraoperative
confirmation provided by C-arm fluoroscopy.l*®Postoperatively, patients commence pendulum
exercises and gentle passive range of motion on the first day.*! Dressings and sutures are
removed approximately 15 days later, after which patients gradually transition to active range of
motion exercises as tolerated.*

Patients with open wounds, compartment syndrome, or neurological deficits were
excluded from surgical intervention.[*3l
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Figure 2: Diagrammatic Representation Showing Surgical Procedure
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Figure 3: Case Illustration of Patient Treated by Fixed Loop Endobutton
Conservative management was reserved for Rockwood Type I, I, and some Type Il injuries,
involving brief immobilization with strapping.’¥ Shoulder range of motion exercises
commenced at six weeks, with return to normal activity by 12 weeks.*%

A) PRE REDUCTION. B PATIENT IMAGE
RADIOGRAPH WITH STRAPPING

Figure 4: Case Illustration of Patient Treated Conservatively

Outcome measures included range of motion (assessed using a goniometer)[*®: grip
strength (measured with a Jamar dynamometer,[!’ and functional outcomes assessed by the
UCLA shoulder rating scale, Constant-Murley Score (CMS), ASES, Oxford Shoulder Score
(0SS), and coracoclavicular interval measurements.!*8: Follow-up evaluations were standardized
at 2 weeks, 6 weeks, 3 months, and 6 months.*9
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RESULTS
Demographic Data

o 38 patients included: 24 underwent fixed loop endobutton fixation, and 14 received
conservative treatment.

e Mean age for surgical group: 36.2 + 9.22 years.

o Mean age for conservative group: 46.84 + 10.45 years (p = 0.004).

« No significant differences in gender distribution, injured side, handedness, mechanism of
injury, or follow-up duration.

Fixed Loop Endobutton (%)| Conservative Treatment (%) | P Value
n=38 Patients 24 (63.15) 14 (36.85)
Age (Mean) 36.20 46.84 0.004
Male 24 (100) 13 (92.8) 0.36
Female 0 1(7.1)
Dominant Arm Invovled 11 (45.8) 8 (5.71) 0.73
Rockwood Grade I11 12 (50) 7 (50)
Rockwood Grade IV 4 (16) 2 (14) 0.99
Rockwood Grade V 8 (33) 5 (36)

Table 1: Tabular Representation Showing Demographic Data
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Figure 5: Bar Chart Illustrating Age Distribution by Treatment Group
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Figure 6: Pie Chart Showing Gender Distribution of Study Participants

Functional Outcomes

o The fixed loop endobutton group showed superior shoulder mobility (abduction, flexion,
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internal/external rotation) and grip strength.
No significant differences in radiographic parameters between the two groups.

Score (Review) Fixed Loop Endobutton (n=24) Conservative Treatment (n=14)
Quick Dash 12.8 11.7
Constant 91 83
UCLA 32.8 30.7
ASES 89.4 89.3
CMS 94.4 91.1
0SS 88.4 87.4
Very Satisfied 13 (55%) 8 (57%)
Satisfied 8 (33%) 4 (29%)
Minimally Satisfied 2 (8%) 1 (7%)
Disappointed 1 (4%) 1 (7%)
Return to Work 2.5 Months 3 Months
CC Ligaments (PREOP) Intact 0 0
Torn 4 1
(Post Op) Healed 15 4
Not Healed 0 1
Table 2: Tabular Representation Showing Outcomes
Comparison of Functional Outcome Scores
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Figure 7: Bar chart comparing functional outcome scores between treatment groups

Complications
The complication profile observed in this study provides valuable insights into the risk-benefit
ratio of surgical versus conservative management for AC joint disruptions. In the fixed-loop
endobutton group (n=24), we observed a 4.2% incidence of both surgical site infection and
endobutton failure, complications that were absent in the conservative group. These findings are
consistent with existing literature reporting infection rates of 3-6% and hardware-related
complications in 4-10% of cases following similar surgical interventions. The occurrence of
these complications, while noteworthy, must be weighed against the superior functional
outcomes achieved with surgical stabilization.

Interestingly, the conservative treatment group (n=14) demonstrated higher rates of

shoulder impingement (14.3% vs 4.2%) and stiffness (21.4% vs 8.3%) compared to the surgical
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cohort. This pattern suggests that while surgical management carries specific implant-related
risks, conservative treatment may predispose patients to a different spectrum of complications
related to inadequate joint stabilization and prolonged immobilization. The nearly three-fold
higher incidence of stiffness in the conservative group is particularly noteworthy, as this
complication can significantly impact long- term shoulder function and patient satisfaction.

When interpreting these complication rates, several factors merit consideration. First, the
surgical complications (infection and endobutton failure) are typically acute events that can be
managed through standard protocols, whereas the conservative treatment complications
(impingement and stiffness) often represent chronic issues that may require prolonged
rehabilitation or even delayed surgical intervention. Second, the demographic differences
between groups (with the conservative group being significantly older) may have influenced the
observed complication patterns, as older patients might be more prone to stiffness regardless of
treatment modality.

These findings have important clinical implications for treatment decision-making. While
the potential for surgical complications exists, the nature and manageability of these
complications may be preferable to the chronic functional limitations associated with
conservative management in appropriate candidates. The data supports considering fixed-loop
endobutton fixation as a primary treatment option for active patients with high-grade AC joint
disruptions, particularly those for whom rapid return to function is a priority. Future studies with
larger sample sizes and longer follow-up periods would help further elucidate the long-term
complication profiles of both treatment approaches.

Complication Fixed Loop Endobutton (n=24) Conservative (n=14)
Infection 1 (4.2%) 0
Endobutton Failure 1 (4.2%) 0
Shoulder Impingement 1 (4.2%) 2 (14.3%)
Stiffness 2 (8.3%) 3 (21.4%)
Table 3: Tabular Representation Showing Complications

Fxed Loop Endobutton Group (n=24

LR )

nservative Group {n=14)

Figure 8: Pie Charts Showing Complications of Different Study Group

DISCUSSION

The present study demonstrates that fixed-loop endobutton fixation for AC joint disruption yields
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superior functional outcomes (CMS: 94.4, ASES: 89.4) compared to conservative management,
with faster rehabilitation (2.5 months vs. 3 months). These findings align with Scheibel et al.
(2011), who reported high patient satisfaction (UCLA: 31.5, CMS: 92.1) using the Tight Rope
system, though their study noted a 3.6% coracoid fracture rate, which was not observed in our
cohort.l? Similarly, Walz et al. (2016) found that double endobutton fixation provided excellent
stability (CMS: 93.5), supporting our results, though their complication profile included 5.7%
clavicular osteolysis, a complication absent in our study.!?!]

Venjakob et al. (2015) compared single vs. double endobutton techniques, concluding
that double fixation reduces micromotion, reinforcing our preference for anatomic CC ligament
reconstruction.??2l Our 4.2% endobutton failure rate was lower than their 9.5% suture slippage
rate in single-button cases. Li et al. (2019) provided mid-term (5-year) data showing durable
stability with twin TightRope (CMS: 93.8), suggesting that our technique may also sustain long-

term benefits, though longer follow-up is needed.?®!

Present Study|Scheibel et al.| Walzetal. | Venjakob etal. .

Parameter (2024) (2011) (2016) (2015) Lietal. (2019)
Sample Size 42 (single vs.

(Surgical) 24 28 35 double) 30

. Fixed-loop TightRope Double Single vs. double -

Technique endobutton | (fixed-loop) | endobutton endobutton Twin TightRope

Functional
Scores (CMS) 94.4 92.1 935 91.8 (double) 93.8
ASES Score 89.4 - 90.2 - 91.0
UCLA Score 32.8 315 - - -

Infection Clavicular
Major (4.2%), Coracoid osteolvsis Suture slippage Superficial
Complications| endobutton |[fracture (3.6%) Y (9.5%) infection (6.7%)
i (5.7%)
failure (4.2%)
Rehab :
. 2.5 months 3 months 2.8 months | 3.1 months (single) | 2.6 months
Duration
Faster . : Biomechanical
Key Strength| recovery vs. LO\.N harQware ng_h patient superiority of Long-term (5'
. irritation satisfaction year) stability
conservative double endobutton
Table 4: Tabular Representation Showing Comparison with Previous Literature

CONCLUSION

The present study provides compelling evidence that fixed-loop endobutton fixation offers
significant advantages in the management of acute acromioclavicular joint disruptions. Our
findings demonstrate superior functional outcomes, including improved range of motion, better
grip strength, and faster return to daily activities compared to conservative treatment approaches.
The surgical group achieved excellent Constant-Murley Scores (94.4) and ASES scores (89.4),
with patients returning to work nearly two weeks earlier than those managed conservatively.
These results strongly support the use of this surgical technique for Rockwood type 1V-VI
injuries in active patients.

When examining complication rates, our data reveals that fixed-loop endobutton fixation
maintains an excellent safety profile, with major complications occurring in less than 6% of
cases. This compares favorably with existing literature and suggests that concerns about
hardware failure or infection should not deter surgeons from employing this technique.
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Importantly, our study corroborates previous research indicating that double or twin
endobutton configurations may provide enhanced biomechanical stability, though our sample size
limited direct comparison between different surgical techniques. The low incidence of
postoperative stiffness and impingement in our surgical cohort further reinforces the advantages
of this approach.

The current study's limitations, particularly its modest sample size and intermediate-term
follow-up period, highlight important areas for future research. While our results are
encouraging, they echo the need for larger, multicenter studies with longer follow-up durations
to fully evaluate the durability of these reconstructions. The excellent mid-term outcomes
reported by Li et al. (2019) suggest that fixed-loop techniques may maintain their effectiveness
over time, but confirmation through extended follow-up of our patient cohort would strengthen
these conclusions. Additionally, comparative studies analyzing cost- effectiveness and patient-
reported quality of life measures would provide valuable supplementary data.

In clinical practice, these findings support the adoption of fixed-loop endobutton fixation
as a first-line surgical treatment for appropriate candidates with high-grade AC joint injuries. The
technique's combination of reliable functional outcomes, rapid rehabilitation potential, and low
complication rates makes it particularly suitable for young, active patients and athletes. As
surgical techniques and implant designs continue to evolve, future research should focus on
optimizing fixation methods, refining rehabilitation protocols, and establishing clear indications
for single versus multiple endobutton configurations to further improve patient outcomes.
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