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Abstract
Background: The clinical outcomes of artificial ligament grafts for the treatment of chronic acromioclavicular joint (ACJ) dislocations 
have been controversial. We aimed to determine the clinical outcomes of ACJ reconstruction with a modified “Surgilig technique’ 
(Surgilig, LockDown, UK) for the treatment of patients suffering from chronic ACJ dislocations graded as Rockwood’s type III or 
higher. 

Materials and methods: Between January 2015 and May 2017, 13 patients with chronic ACJ dislocations were reconstructed with 
the use of a new modification of the ‘Surgilig technique’ including the additional use of six sutures (Ethibond No5). 

Results: At the final documented follow-up, no patient was re-operated, while the vast majority has returned to the same level of 
activities (76.9%) as before injury. In addition, 84.6% of the patients were very satisfied with their procedure, whereas an equal 
percentage (84.6%) would be willing to repeat the same operation again. The mean final postoperative American Shoulder and 
Elbow Surgeons (ASES) score was 97 (SD: 1.7, range: 89-100), while 92.3% of the patients were found free or almost free of pain 
(mean visual analogue scale: 0.25, range: 0-20/100).

Conclusions: Late reconstruction of chronic Rockwood type ≥ III ACJ dislocations with the ‘Surgilig technique’ illustrated excellent 
clinical outcomes. 
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Introduction

Acromioclavicular (AC) joint injuries are common in athletic 
populations and account for 40% to 50% of shoulder injuries in 
many contact sports, including lacrosse, hockey, rugby and football 
[1]. Treatment of Rockwood’s grade I and II injuries involve non-
operative management and progressive return to activities, while 
most orthopedists agree that treatment of grade IV, V, and VI 
injuries generally require surgical intervention, either in the acute 
setting or after continued pain and dysfunction after attempted 

nonoperative management [2,3]. The type III injury is more 
controversial and current trends are towards initial nonoperative 
management [4].

Regarding the operative treatment, AC joint fixation methods 
involve the use of wires, screws, and hook plates, although these 
techniques have significant limitations including unsatisfactory 
maintenance of AC joint reduction, osteolysis, and fracture as well 
as hardware-related complications [5]. Another therapeutic option 
is the modified Weaver-Dunn procedure which has been reported 
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as the most widely used coracoclavicular (CC) reconstruction 
method [6]. After resecting the distal clavicle, it involves transfer 
of the coracoacromial (CA) ligament (which was detached from 
the undersurface of the acromion) together with a small piece of 
bone to the distal clavicle using cerclage wires. However, there 
are several postsurgical complications including persistent pain, 
weakness, and clavicular osteolysis [7].

Anatomic CC ligament reconstruction provides good outcomes 
for Rockwood type III-VI acromioclavicular joint (ACJ) dislocations 
[8]. Various tendon autografts have been used, but complications 
from graft harvesting are not uncommon [8]. Choi., et al. illustrated 
that CC ligament reconstruction using autogenous tendon graft 
resulted in loss of ACJ reduction rate of 47% and a complication 
rate of 20% [9].

Another option for CC anatomic reconstruction was a braided 
polyester synthetic ligament called “Surgilig”, which has been 
developed by the Nottingham Shoulder Unit. It was first introduced 
in November 2001 as a method of addressing failed ACJ surgery, but 
it has gained popularity as well as a primary method of stabilizing 
the disrupted ACJ. “Surgilig” is a braided polyester material that 
has been modified into a purpose-built ligament to provide strong 
biocompatible fixation that develops good tissue ingrowth [10]. 
Biological testing has proven that the ligament can endure enough 
mechanical strain to permit early postoperative mobilization [11]. 
This artificial ligament has been reported to provide a strong, 
flexible and permanent solution to ACJ dislocations. However, some 
concerns regarding the clinical outcome of artificial ligament grafts 
have been reported, one of which was mechanical failure due to 
repetitive loading over time [12] or bone osteolysis [13].

Our purpose was to investigate the clinical outcome of 
acromioclavicular joint (ACJ) reconstruction with the “Surgilig 
technique’ (Surgilig, LockDown, UK) for the treatment of patients 
suffering from chronic ACJ dislocations graded as Rockwood’s 
type III or higher. Secondarily, we aimed to describe and assess 
a modification of the usual “Surgilig technique”, which contained 
further augmentation of the coracoclavicular fixation.

Cohort Study

Materials and Methods

A retrospective therapeutic cohort study of level IV, based on 
prospectively collected data, was conducted. Between January 

2015 and May 2017, patients with chronic Rockwood type ≥ III 
ACJ dislocations who were reconstructed with the use of a double-
braided polyester artificial ligament (‘Nottingham Surgilig’) by a 
single surgeon (EA) in our department, were considered eligible 
for our study. Furthermore, these patients should have completed a 
minimum of 12 months follow-up to be included in our study.

We excluded from our study all patients who were suffering 
by acute ACJ dislocations, those who had a Rockwood type < III 
ACJ disruption, all individuals who were treated nonoperatively 
regardless of the Rockwood type of injury, patients who were 
treated with operative means other than the “Surgilig” and all 
those with a follow-up less than 12 months.

All patients had preoperatively been informed in an oral and 
written manner regarding their options of treatment and they had 
received clear explanations about the proposed treatment with 
the “Surgilig” synthetic ligament. For confirmation, they had all 
signed full written consent. This study was conducted according 
to the guidelines of the World Medical Association regarding 
studies involving human participants as they were outlined in the 
Declaration of Helsinki. 

Surgical procedure

The patient was positioned in a beach chair position, and 
routine surgical skin preparation was performed. An incision was 
made from just posterior to the acromioclavicular joint to the 
coracoid process. The lateral end of the clavicle and the base of the 
coracoid were exposed and identified. The lateral 10 mm of the 
distal end of the clavicle were usually excised to avoid any post-
operative impingement. Then, a rounded guide was passed around 
the coracoid lying in contact with the bone from medial to lateral. A 
length measuring gauge was passed through this guide and looped 
around the base of the coracoid. Consecutively, it was passed under 
the lateral clavicle, from anterior to posterior and around the shaft, 
reducing the alignment of the clavicle.

 The position of the screw was defined, and the size needed 
was measured. Using the length gauge as a guide, the appropriate 
size of the braided polyester ligament was identified. As next step, 
the “Surgilig” was introduced around the base of the coracoids, 
whereas the body of the device was advanced through the soft 
loop which was located at the one end of the device. Any slack 
was removed using a tensioner. The artificial ligament was passed 
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under the clavicle from anterior to posterior and looped around 
it. When the final alignment had been succeeded, the synthetic 
ligament was secured with a cortical screw and a washer threaded 
in the anterior aspect of the clavicle.

We used additional six sutures (Ethibond No5) as modification 
of the originally described technique. These sutures were passed 
in the same fashion as the synthetic ligament to augment the 
final fixation. The additional sutures were forwarded through the 
clavicle from a hole drilled at the upper part of the clavicle. The 
sutures were advanced from bottom to top, and they were tightened 
anterior to the clavicle (three of them) and posterior of the clavicle 
(the other three). The soft tissues over the clavicle and the AC joint 
were reconstructed and the wound was closed in layers. Successful 
surgical reconstruction of the AC joint was confirmed by direct 
post- operative X-rays (Figure 1).

Figure 1: Post- operative anteroposterior radiograph of the 
right shoulder.

Postoperative rehabilitation

All patients received the same postoperative rehabilitation 
protocol. The arm was supported in a usual sling for two weeks and 
the overhead use of arm was not permitted for six weeks. After six 
weeks assisted and active pain- dependent exercised were started. 
The patient was advised to avoid heavy lifting for the first three 
months after surgery. Weight- bearing and strengthening exercises 
were allowed twelve weeks postoperatively with gradual return to 
full activity and sports.

Statistical analysis

Data analysis was performed with IBM SPSS software (Version 
22.0, Armonk, NY: IBM Corp). Continuous variables were presented 
as means and Standard Deviations (SD). Categorical variables were 
expressed as absolute and relative frequencies (%).

The prospectively collected data were reviewed by two 
independent -to the surgeon- researchers. Three separate 
primary criteria were used for the patients who were categorized 
as succeeded-treated: a. reported same postoperative level of 
activities with the pre-injury level, b. documented excellent or very 
good satisfaction with the treatment (in a 1-4 Likert satisfactions’ 
scale) and c. declared willingness to repeat the same procedure 
if the surgeon would find it necessary. Other outcome variables 
assessed were the reoperations’ rate, the American Shoulder and 
Elbow Surgeons (ASES) Shoulder Score and the visual analogue 
scale (VAS) 0-100/100 for pain.

Results

Thirteen patients were found eligible for our analysis. All 
patients were males (100%), with a mean age of 44.2 years (SD: 
9.9, range: 29-60 years) and a mean follow-up of 36 months (SD: 
25.7, range 14-79 months) (Table 1).

Age at 
surgery
(years)

Follow-up 
(months)

Sex (M: male, 
F: female)

Patient 1 58 14 M
Patient 2 44 15 M
Patient 3 34 16 M
Patient 4 29 16 M
Patient 5 33 17 M
Patient 6 46 18 M
Patient 7 48 23 M
Patient 8 49 30 M
Patient 9 35 37 M
Patient 10 48 50 M
Patient 11 60 76 M
Patient 12 51 77 M
Patient 13 39 79 M
Mean 44,2 36
Standard 
Deviation

9,9 25,7

Minimum 29 14
Maximum 60 79

Table 1: Age, sex and follow-up per patient of this study.

Two patients (15.4%) were previously elsewhere treated with a 
different reconstructive technique that failed (one with tight rope 
and one with ligament augmentation and reconstruction system: 
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LARS), whereas 11 patients (84.6%) had a chronic ACJ dislocation 
that was initially treated with conservative means. Almost half 
of the patients (46.1%) were treated with the modified ‘Surgilig 
technique’, while the rest of them (53.9%) underwent the typical 
procedure. Apart from the ACJ dislocation, one patient was also 
suffering from ipsilateral recurrent anterior shoulder instability 
(engaging Hill-Sachs lesion) which had occurred far before the 
time of the ACJ injury. This patient was simultaneously treated for 
both injuries with the combination of an arthroscopic Remplissage 
and Bankart Repair plus an open “Surgilig” procedure. Another 
patient was treated with an additional biceps tenodesis due to 
the inflammation of the long head of the biceps. No patient (0%) 
underwent distal clavicle excision.

 At the final follow-up, no one from the 13 patients who were 
included in this study was re-operated. In addition, no major 
complications, like postoperative infections, hematomas, wound 
healing problems, persistent pain or loss of the clavicle reduction, 
were observed (Figure 2). The outcomes were assessed based 
on clinical examination at the final follow up. No radiographic 
evaluation was conducted.

Figure 2: Post- operative picture of a patient showing clavicle 
reduction.

Regarding our first primary success rate criterion, the vast 
majority of the patients (10 out of 13 patients; 76.9%) returned 
to the same level of activities as this that they had before the ACJ 
injury. As for the second primary success rate criterion, all except 
for two patients (84.6%) stated that they were fully or almost 
fully satisfied with their method of treatment according to Likert 
Satisfactions’ Scale. Finally, concerning our third primary success 
rate criterion, an equal percentage (11 out of 13 patients; 84.6%) 
to the patients who declared satisfied would be willing to repeat 
the same operation again (Table 2).

The median final postoperative ASES was 97 (mean: 97, 
SD: 1.7), while the individual’s ASES ranged in very high levels, 
between 89 and 100. Last but not least, 92.3% of the patients who 
were assessed (12 out of 13 patients) were found free or almost 
free of pain at their last follow-up. The mean VAS of our sample 
was 0.25/100 and the individual’s VAS ranged from 0 to 20/100 
(Table 2).

ASES Satisfaction Willingness 
to repeat

Return to 
preinjury 

level
Patient 1 89 almost full yes same
Patient 2 96 almost full yes same
Patient 3

97 almost full yes
good level, not 

exactly the 
same

Patient 4 95 moderate probably yes but not the 
same

Patient 5 99 full yes same
Patient 6 100 full yes same
Patient 7 94 moderate no not in the 

same
Patient 8 100 full yes same
Patient 9 96 full yes same
Patient 10 98 almost full yes same
Patient 11 100 full yes same
Patient 12 100 full yes same
Patient 13 97 almost full yes same
Mean 97
Standard 
Deviation 1,7
Minimum 89
Maximum 100

 Table 2: ASES score, patients’ satisfaction, willingness to repeat 
the operation if needed, and return to the pre-injury level of 

activities.

Discussion

The most important finding of our study was that the use of a 
braided polyester synthetic ligament for the treatment of chronic, 
Rockwood type ≥ 3 ACJ dissociations led to excellent clinical and 
functional outcomes. No patient was re-operated in our clinical 
series, while the rate of patients who declared satisfied with their 
treatment, returned to the same level of activities and were willing 
to repeat the procedure was very high.

The acromioclavicular joint represents the link between 
the clavicle and the scapula, which is responsible for 
the synchronized movement of the shoulder girdle [14]. The 
joint is stabilized by a combination of dynamic musculature 
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(the deltoid and trapezius muscles) and static ligamentous 
structures: the latter comprise the joint’s fibrous capsule, the 
acromioclavicular ligaments (thickenings in the fibrous capsule) 
and the coracoclavicular ligaments, which connect the coracoid 
process (another projection from the scapula) to the clavicle [15]. 
It has been shown that most patients with a history of unstable 
ACJ injuries managed conservatively develop changes in the 
anatomical orientation of the scapula, which provokes alterations 
in the dynamics of the rotator cuff, which can eventually predispose 
chronic pain [16].

Previous biomechanical studies have shown that four 
components of the acromioclavicular (AC) capsular ligaments and 
two components of the coracoclavicular (CC) ligaments contribute 
to AC joint stability depending upon the direction and magnitude 
of the force applied [17]. Despite the different contribution 
of each ligament on the stability of the AC joint, most current 
surgical techniques for complete AC joint dislocation focus on CC 
interval fixation to restore the CC ligaments, either with the use 
of ligamentous and tendon autografts or with synthetic ligaments 
[17].

The concept of “Surgilig” is to replace the torn CC ligaments. 
Having a loop at each end, this artificial ligament is looped around 
the coracoid process, threaded through itself, then passed around 
the posterior aspect of the clavicle and anchored in the anterior 
aspect of the clavicle with a cortical screw and washer. As it was 
shown by the excellent clinical and functional outcomes of the 
present study, additional sutures (or tapes) can be used to enhance 
and secure the alignment of the clavicle. However, further clinical 
evidence from controlled and randomized clinical trials comparing 
the modified with the original “Surgilig” technique is required to 
assess the therapeutic value of the additional augmentation that 
we described.

A restricted number of non-randomized clinical trials, including 
small series of patients each, have reported promising results 
with the use of “Surgilig” [18-22], although a systematic analysis 
graded them as low-quality studies [23]. Jeon., et al. investigated 
the mid-term outcome of the “Surgilig” technique in patients with 
chronic ACJ disruptions [20]. Three out of the 11 patients who 
were included in their study experienced major complications 
(one coracoid fracture after heavy lifting, two re-operations due 
to poor outcome) [20]. Our study did not illustrate any significant 
complication or re-operation at last follow up.

Wright., et al. reported satisfactory outcomes with the use 
of “Surgilig” and additional clavicle excision in 21 patients [18]. 
Although we did not perform radiographic evaluation at last follow 
up, this fact did not seem to affect our clinical outcomes. The study 
of Bhattacharya., et al. documented only one case of rupture (out of 
11 patients) through the central portion of the “Surgilig” ligament, 
while the vast majority of their patients showed high satisfaction 
and postoperative, clinical/functional, subjective scores [21]. 
Bhattacharya., et al. additionally used distal clavicle excision and 
their results were similar to ours [21].

On the other hand, in a small comparative study Younis., et al. 
supported that the nonoperative treatment of Rockwood type 
III ACJ injuries was not inferior to the “Surgilig” treatment [19]. 
Despite that, they supported the use of “Surgilig” for both acute and 
chronic cases [19]. As well as all the other clinical studies [18,20-
22] apart the last one [19] which assessed the outcome of the 
“Surgilig” technique, our study included only patients with chronic 
ACJ disruptions. The use of “Surgilig” for the treatment of acute ACJ 
injuries remains controversial.

Kumar., et al. depicted that the “Surgilig” technique led to 
superior clinical and functional results, when compared with the 
modified Weaver-Dunn procedure [24]. The big advantage of the 
“Surgilig” technique in comparison with the modified Weaver-
Dunn procedure is that it provides much earlier mobilization 
and return to sports, since it does not require any healing period 
postoperatively as it is an artificial ligament. In a prospective case 
series, Wood., et al. illustrated good clinical and radiographic short-
term outcomes with the use of a combined, one-stage, modified 
Weaver-Dunn and “Surgilig” procedure in 11 patients [22]. Our 
study depicted similarly high clinical outcomes with the use of the 
“Surgilig” technique alone. So, there is no evidence indicating that 
these two operative techniques should be combined.

This study was not without limitations. The number of patients 
was small, and no controlled group was used. Although the design 
of the study was retrospective, we used prospectively collected 
data. In addition, all patients were operated by a single surgeon, 
whereas the researchers were independent to this surgeon. In 
contrast to some previous studies, we did not utilize postoperative 
radiographic control on clearly defined points of the follow-up, 
so that we did not include the limited radiographic outcomes in 
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our results. We also did not measure any preoperative subjective 
clinical scores. However, this was the case in almost all the studies 
which dealt with the “Surgilig” technique [18-22,25].

Overall, the actual value of artificial ligaments for the treatment 
of chronic ACJ dislocations has to be evaluated in comparison 
with other methods of treatment in well-designed, long-term, 
randomized controlled trials involving bigger number of patients 
than the studies that are already existed in the literature.

Conclusions

Late reconstruction of chronic Rockwood type ≥ III ACJ 
dislocations with the ‘Surgilig technique’ illustrated excellent 
clinical outcomes.
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