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Outcome Analysis of Loop Endobutton Repair for Acromioclavicular
Joint Dislocation

Akhil Bansal', Vishal Singh Champawat', Abhishek Chauhan', Vaibhav Jain', Manish S Rajpoot,
Utkarsh Mittal'

Learning Point of the Article:
Loop Endobutton fixation provides stable anatomical reduction with excellent functional recovery, significant pain relief, and minimal
complications, making it an effective surgical option for acute Rockwood type III-VI acromioclavicular joint dislocations.

Introduction: Introduction: Acromioclavicular (AC) joint dislocations represent a frequent injury among young- and middle-aged adults,
often resulting from high-energy trauma such as road traffic accidents and falls. While surgical intervention is standard for high-grade
(Rockwood III-VI) injuries, the optimal technique remains debated. This study evaluates the clinical and functional outcomes of the
Endobuttonloop system in the management of acute AC joint dislocations.

Materials and Methods: This prospective observational study was conducted at the Department of Orthopaedics, Gandhi Medical College,
Bhopal, over 18 months. A cohort of 25 skeletally mature patients presenting with acute Rockwood Grade III to VI AC joint dislocations
underwent surgical reconstruction using a closed-loop Endobutton device. Patients were monitored at 2 weeks, 6 weeks, 3 months, and 6
months postoperatively. Outcomes were assessed using the Constant-Murley Shoulder Score (CMS) and Visual Analog Scale (VAS) for pain.
Results: The mean age of participants was 41.16 + 12.25 years, with a marked male predominance (84%). Rockwood Type III was the most
frequent presentation (52%). Functional recovery demonstrated a statistically significant progressive improvement, with the mean CMS
increasing from 54.68 £2.65 at 2 weeks to 90.64 + 3.59 at 6 months. Simultaneously, mean VAS scores showed a significant reduction from 8.12 =
0.92t0 1.52 £0.50 over the same period. The overall complication rate waslow (8%), with no hardware-related failures requiring revision in 92%
of cases.

Conclusion: The Endobutton loop system is a safe, reliable, and effective surgical method for managing acute AC joint dislocations. It provides
stable anatomical reduction, leads to excellent functional recovery, and is associated with minimal post-operative complications across all
Rockwood grades.

Keywords: Acromioclavicular Joint dislocation, Endobutton fixation, coracoclavicular reconstruction, rockwood classification, shoulder
injury, Functional outcome, constant murley score, visual analogue

Introduction heavily on the surrounding soft tissues. The AC ligaments

The acromioclavicular (AC) joint acts as a crucial diarthrodial primarily restrict horizontal translation, whereas the robust
connection within the shoulder girdle [1]. Its stability relies coracoclavicular (CC) ligaments, specifically the conoid and
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trapezoid, provide vital vertical stability [2]. AC joint
dislocations are a frequent clinical encounter in orthopedic
practice, accounting for 9-12% of all shoulder injuries, and
disproportionately affecting young, active males [1,3]. These
injuries typically result from high-velocity trauma, such as road
trafficaccidents or direct-impact sports. The classic mechanism
of injury involves a direct blow to the lateral aspect of the
shoulder with the arm held in adduction [2]. This downward
force sequentially disrupts the AC and CCligaments. Clinicians
routinely rely on the Rockwood classification to guide decision-
making [3].Itis standard practice to manage Rockwood TypesI
and II non-operatively, while Types IV, V, and VI invariably
require surgical stabilization [4]. However, the ideal
management strategy for Rockwood Type III injuries remains
highly debated and challenging [ S]. Historically, a wide array of
surgical techniques has been used, including Kirschner wire
transfixation and clavicular hook plates [6,7]. While they
achieve reduction, these rigid traditional constructs often fail to
respect the native biomechanics of the joint. In clinical settings,
they are notoriously tied to hardware-related complications
such as implant migration, subacromial impingement, chronic
shoulder pain, and the added morbidity of a mandatory
secondary surgery for implant removal [6]. To address these
specific limitations, modern surgical trends have shifted toward
dynamic, suspensory fixation [8,9]. The loop endobutton
system has emerged as a highly reliable technique because it
biologically mimics the function of the native CC ligament
complex [10,11]. This knotless approach offers robust
intraoperative stability, allows for aggressive early
rehabilitation, and completely bypasses the need for routine

hardware removal [10]. Despite the clear biomechanical
advantages and growing popularity of suspensory devices,
comprehensive regional evidence detailing the long-term
functional recovery and complication rates remains limited
[12]. Therefore, this study aims to evaluate the clinical efficacy
ofloop endobutton repair in acute AC joint dislocations, with a
specific focus on functional shoulder recovery, radiological
maintenance of joint alignment, and the incidence of post-
operative complications [13,14].

Materials and Methods
StudyDesign

This was a prospective observational study conducted at the
Department of Orthopaedics, Gandhi Medical College and
associated Hamidia Hospital, Bhopal, over a period of 18
months.

Samplesize and selection

The required sample size was statistically calculated to be
approximately 30 patients, assuming a 3% injury prevalence
witha 7% margin of errorand a 95% confidence interval. During
the study, a total of 25 consecutive patients who met the criteria
were enrolled and evaluated.

Inclusion and exclusion criteria

Weincluded skeletally mature individuals presenting with acute
AC joint dislocations that were radiologically classified as
Rockwood Grades III, IV, V, or VI. Patients were strictly

excluded if they had chronic AC dislocations,

pre-existing degenerative shoulder disease,
concomitant upper limb fractures, rotator cuff
tears, or associated neurovascular and brachial
plexusinjuries.

Ethical consideration

The study adhered to institutional ethical
guidelines. Thorough informed consent was
obtained from all participants before their
enrollment and subsequent surgical
intervention.

Clinical and functional assessment

Patient outcomes were objectively quantified
utilizing the Constant-Murley Shoulder Score

Figure 1: (a) Drapingand bonylandmarks forincision, (b) Drillingand passing guide wire through ( CMS ) to evaluate functional shoulder

clavicle to coracoid, (c) C-arm image of passage of guide wire, (d) Double loop endobutton
(implant), (e) Tightening ofendobutton, (f) Final picture after placement of endobutton.

mechanics. Subjective pain intensity was
concurrently measured using the Visual Analog
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Figure 2: Case showing acromiclavicularjoint treated with endobutton. (a) Pre-op radiograph showing acromioclavicularjoint disruption left. (b) Immediate
post-operative radiograph. (c) Radiograph at 1 month of follow. (d) Radiograph at 6 months of follow-up.

Scale (VAS).

Operative procedure

The patient is placed under general anesthesia in the beach-
chair position. A saber incision is made from the distal clavicle
extending towards the region inferior to the coracoid process.
The supraclavicular nerves are identified and protected. The
trapeziodeltoid fascia is incised, and the deltoid muscle is
elevated subperiosteally from the anterosuperior clavicle to
expose the AC joint and coracoid process. The AC joint is
reduced and temporarily maintained with manual pressure or a
clamp. A 3.65-mm drill bit is used to create a tunnel from the
superior surface of the clavicle through the coracoid process,
ensuring the drill passes through the center of the coracoid. A
guide wire with the endobutton system is then passed through
the tunnel. The inferior oval button is advanced through the

Figure 3: Clinical pictures at 6 months of follow up.

coracoid and flipped against its undersurface, while the superior
button rests on the clavicle. The sutures are tightened
alternately to approximate the clavicle to the coracoid and
restore the CC distance. Reduction and implant position are
confirmed under fluoroscopy. The key operative steps are
illustrated in Fig. 1.

Finally, the sutures are secured, and the CC ligaments, AC
ligament, and trapeziodeltoid fascia are repaired before wound
closure.

Post-operative rehabilitation

The operated shoulder was protected in a standard arm sling for
6 weeks. Sutures were removed after 2 weeks. The rehabilitation
protocol was graduated: Gentle pendulum exercises were
initiated between 3 and 6 weeks. From 6 to 10 weeks, patients
progressed to active range-of-motion exercises, including

i
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Table 1 : Patient demographics and injury
characteristics
Variable  Category ::sl::rsn:)::;;) Percentage
Age (years) [ 18-30 5 20
31-45 13 52
46-60 7 28
Gender Male 21 84
Female 4 16
e R 2
Type IV 7 28
Type V 4 16
Type VI 1 4

forward flexion, abduction, and internal/external rotation.
Patients were cleared to resume full, unrestricted functional
activities at 6 months. Representative radiographic outcomes
followingloop endobutton fixation are shown in Fig. 2.

Follow-up and assessment

Patients were prospectively followed for a minimum of 6
months. Standardized clinical evaluations were conducted at
specific intervals: 2 weeks, 6 weeks, 3 months, and 6 months
postoperatively. At each interval, functional recovery (CMS),
pain levels (VAS), and any post-operative complications were
actively documented. Clinical outcome at final follow-up is
demonstrated in Fig. 3.

Results

A total of 25 patients completed the minimum 6-month follow-
up protocol. The cohort demonstrated a strong male
predilection, comprising 21 males (84.0%) and 4 females
(16.0%). The mean age at the time of surgical intervention was
41.16 + 12.25 years, with the majority of the patient population
(52.0%) falling into the 31-4S-year age. The demographic and

patients (28.0%), Type V in 4 patients (16.0%), and a single
documented Type VI injury (4.0%). Regarding the timing of
surgical intervention, 40.0% of the cohort underwent the
procedure within the first 7 days following their initial trauma.

Table 2 summarizes the progression of functional recovery as
assessed by the CMS at different follow-up intervals.
Progression of functional recovery as assessed by the CMS at
different follow-up intervals. At 2 weeks, the majority of
patients (76.0%) had poor scores, while 24.0% had fair scores,
and none had good or very good scores. By 4 weeks, most
patients (92.0%) had fair scores, and 8.0% had good scores. At 6
weeks, 44.0% had good scores, and 56.0% had fair scores. At 3
months, 88.0% of patients had good scores, and 12.0% had very
good scores. At 6 months, the majority of patients (92.0%)
achieved very good scores, and 8.0% had good scores. The mean
CMS improved progressively from 54.68 + 2.65 at 2 weeks to
90.64 + 3.59 at 6 months, with a statistically significant
improvement over time (P < 0.0001), indicating excellent
functional recovery followingloop endobutton repair.

Table 3 shows the progression of post-operative pain as assessed
by the VAS at different follow-up intervals. At 2 weeks, the
majority of patients (84.0%) experienced severe pain, and
16.0% had moderate pain. At 4 weeks, 56.0% of patients had
severe pain, 44.0% had moderate pain, and none had mild orno
pain. By 6 weeks, all patients (100.0%) experienced moderate
pain. At 3 months, 52.0% had moderate pain and 48.0% had
mild pain. At 6 months, all patients (100.0%) reported mild
pain. The mean VAS score decreased progressively from 8.12 +
0.92 at2 weeks to 1.52 +0.50 at 6 months, showing a statistically
significant reduction in pain over time (P < 0.0001) following
loop endobutton repair.

Table 4 shows the post-operative complications observed in the
study population. One patient (4.00%) experienced
intraoperative breakage of the endobutton suture, and another
patient (4.00%) had migration of the endobutton along with
surgical site infection. No complications were observed in the
remaining 23 patients (92.00%). This indicated that loop
endobutton repair was associated with minimal complications
inthe presentstudy.

injury characteristics are
summarizedin Table 1.

Table 2: Functional outcome assessed by Constant-Murley score at different follow-up intervals

On radiographic evaluation, injuries CMSscore 2 weeks (%) 4 weeks (%) 6 weeks (%) 3 months (%) 6 months (%) P-value
‘gzcrljwzzzeflzz;zﬁeciti‘;:zgstt:;e Very Good (86-100)|  0(0.0) | 0(0.0) 0(0.0) 3(120) | 23(920) | <0.0001
Type I1I dislocations were thz o | Good(7185) | 000) | 280) | 1140 | 280 | 280 | <0.0001
prevalent clinical entity, accounting Fair (56-70) 6(24.0) 23(92.0) 14 (56.0) 0(0.0) 0(0.0) <0.0001
for 13 cases (52.0%). This was Poor (<56) 19(760) | 0(00) 0(0.0) 0(0.0) 0(0.0) | <0.0001
followed by Type IV injuries in 7 Mean£SD 54.68£2.65 | 64.36+3.89 | 70.84+3.02 | 81.04+£3.89 | 90.64+3.59 | <0.0001
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accurately represents the typical

Table 3: Post-operative pain assessment using VAS at different follow-up intervals clinical presentation of thisinjury.
No pain (0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) .| Rockwood Type III dislocations
Mild pain (1-3) | 0(0.0) 0(0.0) 0(0.0) | 12(48.0) | 25(100.0) | <0.0001 | were the most frequently
Moderate pain (4-7)| 4 (16.0) 11(44.0) | 25(100.0) 13 (52.0) 0(0.0) <0.0001 | encountered in our series,
Severe pain (8-10) | 21 (84.0) | 14(56.0) | 0(0.0) 0(0.0) 0(0.0) | <0.0001 | representing 52.0% of cases. This
Mean+SD 8.1240.92 | 7.64+0.63 | 6.12+£1.01 | 3.28+0.93 1.52+0.50 | <0.000 | distribution reflects a common
VAS: Visual analogue scale institutional pattern where
moderate-grade, borderline injuries
are increasingly managed surgically to optimize functional

Discussion

The optimal surgical management of displaced AC joint
injuries, specifically Rockwood Types III to VI, remains an area
of active debate within orthopedic literature. The primary goal
of any intervention is to achieve a stable, anatomical reduction
that restores native shoulder biomechanics and allows for early
functional rehabilitation. Our prospective evaluation of the
loop endobutton technique demonstrates that it is a highly
effective, minimally invasive solution, yielding excellent
functional recovery and reliable pain relief with a minimal
complication profile.

Demographicandinjury profile

Our study population exhibited a marked male predominance
(84.0%) and a mean age of 41.16 + 12.25 years, with the
majority of patients falling into the 31-45-year age bracket. This
strong male preponderance closely mirrors the broader
demographic trends associated with high-energy trauma, such
as road traffic accidents and contact sports. Our findings align
with Bansal et al. [14], who similarly reported that AC joint
dislocations predominantly affect young- to middle-aged males.
Teodoro et al. [15] noted an even higher male incidence at
91.3% in a slightly younger cohort (mean age 31.04 years).
Shukla etal. [16] and Ahmad et al. [17] also documented male-
dominated cohorts, reinforcing that our patient profile

Table 4: Post-operative complications
following loop endobutton repair
Complications No. of cases Percentage
Intraoperative
breakage of 1 4
endobutton suture
Migration of | 4
endobutton and SSI
None 23 92
Total 25 100

outcomes. In contrast, Ahmad et al. [17] evaluated a cohort
consisting entirely of Rockwood Type V injuries, while Bansal
etal. [14] reported a broader distribution skewed toward more
severe disruptions (18 Type V cases vs. 10 Type III cases).
These variations likely stem from differences in regional referral
patterns and institutional indications for operative

management.

Functional and pain outcomes

The most critical metric of surgical success in AC joint
reconstruction is the restoration of shoulder function. We
observed a progressive, statistically significant improvement in
the CMS, escalating from a mean of 54.68 +2.65 at 2 weeks to an
excellent 90.64 * 3.59 at 6 months. This functional recovery
trajectory is strongly supported by existing literature. For
instance, Shukla et al. [16] noted that while only 10% of their
patients achieved excellent CMS scores at 6 weeks, 56.67%
reached the 86-100 range by 9 months, reflecting a similarly
delayed but substantial clinicalimprovement.

Our final 6-month functional outcomes are highly comparable
to several significant studies. Ahmad etal. [17] reported a nearly
identical mean CMS of 90.62 * 5.36 specifically for AC joint
dislocations. Furthermore, Zhang et al. [S] and Lu et al. [12]
reported mean scores of 92.33 and 93.5, respectively, utilizing
similar double-endobutton techniques. Importantly, while
Sautet et al. [18] reported a commendable mean CMS of 91%,
their cohort experienced a 28% rate of clavicular button
irritation, with some requiring subsequent implant removal. In
our series, we bypassed this issue entirely, observing zero cases
ofimplant-related soft-tissue irritation.

Parallel to functional return, post-operative pain dropped
precipitously. The mean VAS score in our cohort decreased
from 8.12 + 0.92 to a minimal 1.52 + 0.50 over 6 months. This
profound reduction in pain confirms the biomechanical
stability of the knotless suspensory construct, which avoids the
subacromial impingement and chronic discomfort historically
associated withrigidhook plates.
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Complication profile

The safety profile of the loop endobutton repair in our study
was excellent, with an overall complication rate of just 8.0%
(one intraoperative suture breakage and one post-operative
button migration with a superficial infection). The remaining
92.0% of our patients experienced an entirely uneventful
recovery. This low incidence of adverse events reinforces the
reliability of the technique. Our findings parallel those of Bansal
et al. [14], who reported a 15% rate of minor complications
(such as stitch granulomas and transient stiffness) and an 85%
completely complication-free rate. Similarly, Yadav et al. [19]
emphasized that endobutton fixation consistently yields
minimal complications due to its less invasive nature compared
to traditional open rigid fixation.

Limitations of the study

While our results are encouraging, certain limitations inherent
to this study must be acknowledged. First, the sample size (n =
25) is relatively modest; however, it remains statistically robust
for a prospective single-center clinical assessment. Second, the
follow-up period of 6 months, while sufficient for assessing
acute functional recovery and early hardware complications,
does not capture the long-term potential for late-onset
osteoarthritis or potential late-stage reduction loss. Finally, as a
prospective observational study, we did not employ a
randomized control group (such as a cohort managed with
hook plates or conservative protocols), which limits our ability
to make direct comparative superiority claims. Future multi-
center randomized controlled trials with extended follow-up
durations are recommended to solidify these findings and
evaluatelong-term joint health.

Conclusion

Our prospective study demonstrates that the loop endobutton
technique is a highly effective, safe, and reliable surgical option
for managing acute AC joint dislocations (Rockwood Types
I11-VI). By successfully replicating the natural biomechanics of
the CC ligament complex, this knotless suspensory construct
provides robust immediate stability that allows for early
functional rehabilitation without the morbidity often
associated with rigid traditional implants. Our findings indicate
that patients achieve excellent functional outcomes and
significant pain resolution by the six-month mark with a notably
low complication rate. Given its efficacy and the avoidance of
routine hardware removal, we believe the loop endobutton
technique represents an optimal choice for treating acute AC
joint disruptionsin young, active patient populations.

Clinical Message

The loop endobutton system offers a compelling “clinical pearl” for
orthopedic surgeons: It effectively bridges the gap between
biological anatomical reconstruction and the requirement for stable,
early post-operative mobilization. Surgeons should consider this
technique as a first-line operative approach for high-grade AC joint
dislocations, as it provides a predictable pathway to functional
recovery while minimizing hardware-related patient distress. In our
experience, adherence to the described technical steps, specifically,
precise tunnel placement and secure button flipping, is the
cornerstone of achieving these excellent clinical and radiological
results.
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