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ABSTRACT
Objective: To determine the functional outcome of acromioclavicular joint reconstruction using the single Endobutton tech-
nique in patients with Rockwood type III-VI AC joint dislocations.

Materials & Methods: The study was a quasi-experimental study carried out at MTI, Khyber Teaching Hospital, Peshawar, from 
April 2025 to March 2026. The nonprobability consecutive sampling was used and 117 patients were included. The mean 
age of the patients was 20-60 years, and the Rockwood types of the AC joints were III to VI. Open reduction and coracocla-
vicular reconstruction with a single Endobutton and TightRope fixation were performed in all patients. The Constant-Murley 
score was used to evaluate functional outcomes preoperatively and at 6 and 12 weeks postoperatively. Data were analyzed 
using SPSS version 26 and a repeated measure analysis was used to compare the outcomes over time.

Results: The mean Constant-Murley score improved significantly from 38.4 ± 6.7 preoperatively to 64.7 ± 7.2 at 6 weeks 
and 87.3 ± 5.5 at 12 weeks (p < 0.001). The improvements were uniform in all subgroups, with slightly better results in the 
younger and lower Rockwood grade subgroups. The radiographic results demonstrated a sustained reduction in 93% of 
patients, with few complications and no hardware failures or neurovascular injury.

Conclusion: Single Endobutton fixation provides significant early functional improvement, with a high rate of maintained re-
duction and a low complication rate. It is cost-effective and less complex and reliable than other methods in the management 
of Rockwood type III-VI AC joint dislocation. Further long-term comparative studies are recommended.

Keywords: Acromioclavicular joint, Coracoclavicular ligament, Endobutton, Rockwood classification, Shoulder reconstruc-
tion

This article may be cited as: Ullah U, Ali A, Ullah R, Rehman IU, Ahmad A, Shah SDA. Functional Outcome Of Acro-
mio-clavicular Joint Reconstruction Using Single Endobutton. J Med Sci 2026 April - June;34(2):98-103

INTRODUCTION
Acromioclavicular (AC) joint injury is the most fre-

quent shoulder injury and can occur as a direct blow to 
the lateral shoulder or after high impact trauma like a fall 
or road traffic accident, especially in young, active peo-
ple. The available data suggest that AC joint dislocations 
represent about 9-12% of all shoulder injuries, most of 
the time in males, and mostly in people who play contact 
sports or work by manual work.1 

The AC joint is stabilized by two ligaments: the 
acromioclavicular (AC) and coracoclavicular (CC). The 
lateral conoid and trapezoid ligaments and the capsular 
ligament that extends horizontally are part of the AC joint 

that are torn in high grade injuries.

In high-grade (Rockwood types IV-VI) dislocations, sur-
gery is most commonly recommended due to increased insta-
bility and functional loss associated with complete ligamentous 
rupture, while type III injuries remain contro-versial regarding 
surgical management.2

The surgical techniques used to reconstruct the AC joint 
have improved significantly in the past decade to restore both 
vertical and horizontal stability with minimal morbidity. Anatom-
ical reconstruction of the CC ligament complex is supported 
by biomechanical and clinical studies, and has outperformed 
non-anatomical fixation methods with modern devices like cor-
tical button systems and suture-button constructs which provide 
strong fixation and early functional recovery.2 

The Endobutton technique, among these, has gained 
popularity as a reliable approach that approximates native lig-
ament biomechanics with minimally invasive, tensioned fixation 
between the clavicle and the coracoid process. 3 Recent clinical 
studies show that Endobutton-based reconstructions, whether 
single- or double-button designs, result in significant improve-
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ments in validated shoulder scores, including Constant and 
DASH metrics, and that the procedures maintain reduction well 
with early return of motion. 4

Despite promising functional results with suspen-sory fix-
ation systems like the Endobutton, challenges re-main in achiev-
ing good long-term outcomes and reduc-ing complications. 
Postoperative loss of reduction and hardware-related complica-
tions remain concerns. Recent large cohort studies suggest that 
about 25% of AC joint reconstructions with button-based fixation 
systems expe-rience loss of reduction, and this loss correlates with 
inferi-or clinical outcomes, including lower Constant scores and 
greater pain at follow-up, especially when technical issues such as 
tunnel malposition or premature weight-bearing occur. 5 

Other research shows that while the short-term compli-
cation rate after AC joint surgery is generally low, patient comor-
bidities and procedural factors can signifi-cantly impact adverse 
events. 6 Additionally, complica-tions such as tunnel widening, 
ongoing loss of reduction, distal clavicular osteolysis, and per-
sistent pain have been observed after combined CC-AC stabili-
zation procedures, illustrating that even methods meant to tackle 
both vertical and horizontal instability can still lead to negative 
radio-graphic and clinical outcomes. 7 

While studies continue to compare isolated coracocla-
vicular reconstruction to com-bined CC and AC ligament repair, 
the results are mixed regarding whether adding AC ligament re-
pair reliably en-hances outcomes beyond CC fixation alone. 

In this con-text, it is crucial that a careful assessment be 
conducted of the functional outcomes of specific reconstructive 
tech-niques, such as the single Endobutton construct, using 
standardized measures at specified follow-up intervals to deter-
mine their efficacy. This will ultimately help to under-stand which 
methods should be used and improved for AC joint reconstruc-
tion. This study aims to assess func-tional outcomes in patients 
undergoing AC joint recon-struction using the single Endobut-
ton technique. Results will provide valuable information on the 
technique’s effec-tiveness based on local experience.

MATERIALS AND METHODS
After obtaining ethical approval, this quasi-experi-

mental study was carried out in Orthopedic Department of 
Khyber Teaching Hospital in Peshawar, Pakistan from April 
2025 to March 2026. Consecutive patients with acute AC joint 
dislocations of Rockwood types III through VI were included us-
ing nonprobability sampling. 

The sample size of 117 patients was calculated a priori us-
ing the WHO sample size calculator. The calculation was based 
on an expected proportion of 12.5% for an adequate functional 
outcome, a 7% margin of error, and a 95% confidence in-terval. This 
ensured sufficient power to detect significant differences in func-

tional scores between follow-up inter-vals. 

Patients aged 20 to 60 years who presented with-in two 
weeks of injury were included. Patients with open wounds, 
poor local skin conditions, polytrauma or any other co-
morbidities were excluded to minimize confounding fac-
tors that may influence postoperative recovery and func-
tional assessment. 

Patients eligible for the study provided written in-
formed consent. Baseline demographics and clinical details, 
including age, gender, BMI, injury laterality, Rock-wood classi-
fication, and the time from injury to surgery, were obtained. To 
confirm the diagnosis and measure CC distance, bilateral antero-
posterior and Zanca view radio-graphs were obtained preoper-
atively.

All patients were positioned in a beach-chair under gen-
eral anesthesia and underwent open reduction of the AC joint, 
followed by anatomical reconstruction of the CC ligaments using 
a single Endobutton construct with Tight-Rope suture fixation. A 
standardized surgical technique was used, involving drilling a 
clavicular tunnel to match the natural locations of the conoid and 
trapezoid ligament insertions. A TightRope was passed around 
the coracoid process and through the clavicular tunnels, fol-
lowed by reduction to restore normal alignment, and then se-
cured with a single Endobutton.

Reduction and proper placement of the implant 
were confirmed using intraoperative imaging. All patients 
received a standard postoperative rehabilitation pro-gram, 
which consisted of four weeks of sling immobilization fol-
lowed by gradual physiotherapy emphasizing range of 
motion and strengthening exercises. This method was 
similar to that used in recent recon-struction studies 
in which functional outcome was evaluated at 6 and 12 
weeks. 

Constant-Murley Score was used as a validated 
functional outcome tool performed preoperatively and at 
6 and 12 weeks postoperatively. Pain, activities of daily liv-ing, 
range of motion, and strength were documented. This follow-up 
schedule was based on prior studies showing significant im-
provements in functional scores and radio-graphic stability within 
similar early time frames. It estab-lished a reliable period for evaluat-
ing short-term recovery and reducing follow-up loss.

To assess maintenance of reduction and hardware integrity, 
we obtained a radiograph at each visit. All out-come assessments 
were performed by independent clini-cians blinded to preopera-
tive data. Statistical analysis was performed using SPSS version 
26. Continuous variables were expressed as mean ± standard 
deviation or as me-dian with interquartile range, depending on 
distribution. 
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The most common cause of injury was road traffic 
accident (59%), followed by sports-related trauma (27%) 
and falls (14%). There was a significant functional limita-
tion before surgery with a mean Constant Murley Score 
of 38.4 ± 6.7. 

At 12 weeks, 12% noted further improvement with 
a mean Constant score of 87.3±5.5. The difference be-
tween the Constant scores at the three points was statis-
tically significant as verified by re-peated-measures anal-
ysis of variance (p < 0.001). Please see Figures 1 and 2.

Improvements were found to be consistent across 
subgroups with stratified analysis. The mean Constant 
scores in the age group 40 years or less were higher than 
those for 40 years or more at each post-operative visit, but 
both groups had statistically significant improvement (p 
< 0.001).

At six weeks postoperatively, there was a no-
tice-able improvement in shoulder function, with a mean 

Distribution was assessed with the Shapiro-Wilk test. 
Cat-egorical variables were presented as frequencies and per-cent-
ages. Stratified analysis was conducted by age, gen-der, body 
mass index, Rockwood grade, and duration of injury. We used 
the chi-square test or Fisher’s exact test, as appropriate. A p-value 
≤ 0.05 was considered statis-tically significant. 

This methodology enabled a thorough evaluation of 
functional recovery after a single Endobut-ton reconstruction. It 
also provided a comparison with the current literature on AC joint 
stabilization techniques and contributed to evidence-based rec-
ommendations for clinical practice.

RESULTS
All 117 patients were followed up after surgery at 

six weeks and twelve weeks. The group included 83 males 
(71%) and 34 females (29%), with a mean age of 35.6 ± 
9.2 years. 

Fig 1: Boxplot illustrating the distribution and vari-
ability of Constant-Murley scores at pre-operative, 

6-week, and 12-week time points
Fig 2: Scatter plot showing the relationship between 
preoperative and 12-week Constant-Murley scores

Table No 1: Constant–Murley Score Stratified by Patient Subgroups

Subgroup Subgroup Preop Mean ± SD 6 wk Mean ± SD 12 wk Mean ± SD

Age ≤ 40 years 36.8 ± 6.3 66.1 ± 6.9 89.1 ± 4.8

> 40 years 41.2 ± 7.0 61.9 ± 7.1 85.7 ± 5.8

Gender Male 38.2 ± 6.5 64.3 ± 7.0 87.1 ± 5.2

Female 38.9 ± 7.1 65.7 ± 7.7 87.9 ± 6.3

Rockwood Grade III 37.1 ± 6.8 65.5 ± 7.1 89.1 ± 4.8

IV – VI 40.5 ± 6.4 63.9 ± 7.3 85.7 ± 5.8
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reduction rates of up to 25% have been reported in some studies, 
underscoring the im-portance of surgical accuracy and rehab 
protocols. 5, 14

In comparison, the low complication rate in this study 
further highlights the effectiveness of the single Endobutton 
technique when performed with appropri-ate methods and pa-
tient selection. The findings of this

study underscore the clinical significance of the single 
Endobutton technique as a reliable approach to high-grade 
acromioclavicular joint dislocations. The significant improvement 
in functional results, along with a high rate of maintained reduc-
tion and few complications, makes a strong case for its use as a 
practical alternative to more complex methods.

The single Endobutton technique offers advantag-es such 
as reduced operative time, lower costs, and lower surgical morbid-
ity compared with double Endobutton or graft-based techniques, 
which are especially important in resource-limited settings. Recent 
studies have also shown that suspensory fixation systems provide 
stable anatomi-cal reconstruction, excellent functional recovery, and 
sup-port early rehabilitation. 10

Furthermore, evidence suggests that surgical tech-
nique and proper patient selection are more critical for outcomes 
than the complexity of the constructs, sup-porting the effective-
ness of simpler fixation methods such as the single Endobutton 
technique. 5

The debate over whether to use a single or double En-
dobutton continues. Double Endobutton techniques offer 
greater biomechanical stability and restore the lig-ament’s natural 
anatomy, with studies reporting excellent radiologic and functional 
results. 3, 15

Other studies, however, show that this extra complex-
ity does not always benefit clinical results and may even raise 
technical requirements and the risk of implant-related complica-
tions.16 In contrast, single Endobutton fixation provides compara-
ble functional results, with reduced surgical complexity, shorter 
operating time and lower costs.17

These findings suggest that a single, well-placed sus-
pensory construct is often sufficient to restore function-al stability. 
This is also reflected in the outcomes of the current study.

Complications after Endobutton fixation are still a con-
cern. Loss of reduction is the most frequently report-ed issue, 
occurring in about 12-28% of cases in recent studies. 5 This 
complication is mainly because of technical factors like tunnel mal-
position and early loading postoper-atively, rather than patient-re-
lated factors.

Other complications may include infection, fail-ure of 
implant, and fracture of the clavicle and coracoid, although these 
occur less frequently. 16 Nonetheless, the present study reports a 
low incidence of complication rate and a high proportion of main-
tained reduction. This em-phasizes the necessity of standardized 
surgical technique and post-op rehabilitation for successful re-

Con-stant score of 64.7 ± 7.2.

Similarly, no notable differences in score improve-ment 
were observed between genders. Rockwood grade III injuries 
had slightly higher scores at 12 weeks than grades IV-VI (mean 
89.1 ± 4.8 vs. 85.7 ± 5.8, p = 0.03), but both groups demon-
strated significant functional re-covery (Table 1). Radiographic 
assessment revealed that 93% of patients maintained joint reduc-
tion at 12 weeks. 7% showed minor, asymptomatic widening of the 
coraco-clavicular interval without functional problems. No instanc-es 
of hardware migration or serious neurovascular compli-cations 
were noted.

DISCUSSION
The current study demonstrates significant, pro-gressive 

improvements in functional outcomes after acro-mioclavicular joint 
reconstruction with the single Endobut-ton technique. The mean 
Constant-Murley score improved signifi-cantly from the preoperative 
period to 6 weeks and further to 12 weeks postoperatively, indicating 
marked early func-tional recovery. These results suggest that this 
technique effectively restores shoulder function within a relatively 
short follow-up period.

Improvements remain consistent across demo-graphic 
and injury-related groups. Younger patients and those with low-
grade injuries showed relatively greater im-provement. The reliabili-
ty and safety of this approach for high-grade AC joint dislocations 
are further supported by the high rate of maintained reduction 
and low complica-tion rates.

The findings of this study are consistent with sever-al recent 
studies on suspensory fixation for AC joint recon-struction. Gad et al. 
(2024) reported a significant improve-ment in the Constant score, 
from 45.3 preoperatively to 92.3 at the final follow-up. 9

The current study shows similar results. Other studies 
have likewise shown that Endobutton constructs provide better 
functional outcomes, stable anatomical re-duction, and signifi-
cantly improved Constant scores. 3, 10

A retrospective study from 2025 confirmed that 
Endobutton-based reconstruction is reliable for restoring 
shoulder function and achieving high patient satisfaction.11 

Collectively, these studies indicate that the suspensory fixation 
system is highly effective in achieving early and midterm func-
tional results, which align with the observa-tions of the current 
study.

Moreover, the improvement in Constant-Murley Scores 
observed in this study aligns with the literature on AC joint re-
construction techniques. Both graft-based and button-based re-
construction studies report significant gains in functional scores, 
often reaching excellent levels during follow-up. 12

The biomechanical benefits of the Endobutton con-
struct, including stable coracoclavicular fixation and restoration 
of vertical stability, are key contributors to these outcomes. 13 

However, despite positive functional results, loss of reduction 
and tunnel-related problems re-main major concerns. Loss of 
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sults.

The strength of this study lies in its larger sam-ple size, 
standardized surgical technique, and regular-ly scheduled, pre-
determined follow-up intervals, which together provide a more 
reliable evaluation of functional outcomes. Nonetheless, several 
shortcomings must be considered. Assessment of long-term 
stability and late complications, which have received increasing 
attention in recent literature, cannot be performed due to the short 
follow-up period. 18

Additionally, the study’s single-center design and lack of 
a control group make the findings less generaliz-able. The ab-
sence of detailed radiological correlation pre-cludes a thorough 
assessment of anatomical outcomes. Even with these limitations, 
the study provides significant clinical evidence supporting the effec-
tiveness of the single Endobutton technique.

CONCLUSION
To summarize, acromioclavicular joint reconstruc-tion us-

ing the single Endobutton technique demonstrat-ed significant 
improvements in functional outcomes, in-cluding higher Con-
stant-Murley scores and a high rate of maintained reduction.

The results of the current study are consistent with 
the available literature, which indicates that Endobut-ton-based re-
construction provides adequate restoration of joint stability and 
improved shoulder function. This technique offers biomechan-
ical effectiveness and surgical simplicity, making it a cost-effective 
choice for high-grade AC joint dislocations. Further comparative 
studies with ex-tended follow-up are recommended to validate these 
find-ings and establish definitive treatment guidelines.
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