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Background: Dislocation of the acromioclavicular joint is a common injury with a number of surgical in-
terventions being described for its treatment. Among the different techniques developed, the LockDown 
synthetic implant (previously called the Nottingham Surgilig) is a synthetic ligament which has been in-
creasingly used in the ACJ reconstruction with encouraging results.
Aim: To assess the post-operative results in patients who underwent acromioclavicular joint reconstruction 
using the LockDown system as well as measuring the radiographic appearance in the post-operative radio-
graph. Patients with a minimum 2year follow up were included in the study.
Materials and Methods: A retrospective case series evaluating 30 patients undergoing ACJ reconstruction 
with the LockDown system with at least two years of follow up. The clinical assessment was conducted 
before and after the operation using the Oxford shoulder score and the visual analogue pain score.Types of 
complications (infection rate, implant failure, bone osteolysis) as well as the radiographic appearance were 
also noted.
Results: The patients who underwent a Lockdown synthetic implant reconstruction for an acromioclavicu-
lar joint dislocation, improved from 
24.67±2.35 to 46.8±2.35, p<0.001 in the 2year follow up appointment. According to the Visual Analogue 
Scale, the pain was reduced significantly from 6.87±0.33 to 1.11±0.22, p<0.001.Complications occurred in 
6.6% of the patients, with 2 cases of superficial wound infections.
Conclusion: Patients who underwent a LockDown synthetic implant reconstruction had a significant im-
provement in their quality of life. From our case series, its widely use is totally justified, making the Lock-
down system a valuable tool in the management of acromioclavicular joint dislocations. 

KEY WORDS: Acromioclavicular dislocation, acromioclavicular reconstruction, LockDown system, 
Quality of life, joint reconstruction

abstract

corresponding 
author, 
guarantor



244 acta OrthOpaedica et traumatOlOgica hellenica

VOLUME 72  |  ISSUE 3  |  JULY - SEPTEMBER 2021

Saraglis G, et al. Post-operative results in acromioclavicular joint dislocation using the LockDown  
synthetic implant: A retrospective case series

Introduction
Acromioclavicular(AC) joint dislocation is respon-
sible for roughly 9% of shoulder girdle injuries.[1].
One of the most common classification used the 
Rockwood classification, dividing these injuries into 
type I-VI on the basis of the radiographic findings.
[2].The majority of the type I and II injuries can be 
treated non operatively in most of the patients.[3].
While type IV-VI injuries are treated operatively 
due to the severity of the injury[4], the definite treat-
ment for type III injury still remains controversial.
[5].

The LockDown system(previously known as Not-
tingham Surgilig), was first introduced in 2001 as 
technique of addressing failed acromioclavicular 
joint surgery.[6].The system includes a braided syn-
thetic polyester ligament with loops on both ends 
to reconstruct the damaged coracoclavicular liga-
ments.The technique involves looping the ligament 
around the coracoid and securing to the distal clavi-
cle with a screw, providing strong fixation.Although 
originally intended for failed ACJ reconstructions, it 
is increasingly used the last few years as a prima-
ry method of ACJ reconstruction.[7,8].Several pro-
cedures have been introduced in the management 
of the ACJ dislocations, with the modified Weav-
er-Dunn among the most widely used.[9].Other 
type of procedures include single or double bundle 
technique as well as techniques using allograft or 
synthetic materials with satisfying outcome for the 
patient.[10-12].In our case series, the aim is to assess 
the clinical and radiographic results in patients who 
underwent an acromioclavicular joint reconstruc-
tion with the LockDown system, and to assess the 
impact of this technique on the quality of life of the 
patients.

Patients and Methods: This was a retrospective 
case series. Patients who underwent an ACJ recon-
struction with the LockDown system were included 
with a minimum of two years follow up, starting 
from December 2016.The study includes operations 
until January 2018.Patients who underwent hook 
plate fixation, double end-button technique or pa-
tients with a follow up appointment less than two 
years were excluded from the study. Indications 
for ACJ reconstruction using the LockDown system 

were Rockwood type 3 or higher grade of ACJ dis-
location and patients not improving with conserva-
tive treatment. All procedures were performed by 
the same upper limb specialist of our department 
and the following data were analyzed, diagnosis, 
including the grade of the ACJ dislocation accord-
ing to the Rockwood classification, demographic 
data(age, gender, date of operation, date of inju-
ry, data of evaluation prior to operation and after 
the operation), type of operation( all patients un-
derwent ACJ reconstruction using the LockDown 
system),Oxford shoulder score, including pre-op-
erative and post-operative assessement, Visual An-
alogue scale(VAS) for pre and post-operative pain, 
complications including infection rate, implant 
failure and evidence of bone osteolysis as well as 
the postoperative radiographic appearance in the 
post-operative radiograph.

Procedures were performed under general anas-
thesia and inter scalene block. After induction of 
general anesthesia, patient is transferred to a beach 
chair position to optimize shoulder mobility during 
the operation. Knees are placed in slight flexion us-
ing a foam pad and the head is checked to confirm 
proper position and secured.Safety straps are then 
applied to fasten the patient to the operating table. 
By the time the pre-operative set up is complete, 
a physical examination of the shoulder follows. 
During the examination, the range of movements 
of both shoulders is noted, the act is palpated and 
the ease of reducibility of the acj is assessed during 
superioinferior pressure on the distal clavicle. After 
the clinical examination, the arm is sterilely prepped 
and draped and the arm is placed adducted next to 
the body. With a surgical pen, the acromion, clavicle 
and coracoid process are outlined as guide mark-
ings to avoid unnecessary exposure. After typical 
skin preparation with betadine and alcohol solu-
tion and typical preparation, the incision includes 
an anterior vertical longitudinal exposure between 
the AC joint and coracoid in order to achieve a good 
overall exposure of the AC joint and coraclavicular 
joint space. After this, subcutaneous tissue is dis-
sected, deltotrapezoid fascia exposed and opened 
and and the anterior and superior aspects of the 
clavicle exposed. Distal clavicle is then mobilized by 
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removing scarred tissue and osteotomised from the 
articular surface using oscillating saw. Subdeltoid 
bursa is removed, and coracoid easily visualized. 
A LockDown length gauge loop is passed around 
the coracoid with a loop passer and the length of 
the LockDown is measured. Then, the implant is 
passed around the coracoid and clavicle and is se-
cured with a screw and washer inserted from the 
anterior surface of the distal clavicle. Post operative-
ly patients used a sling for 6weeks, were advised for 
active hand, wrist and elbow exercises with no re-
sistance as soon as possible, while during the week 
2 physiotherapy sessions with passive movements 
in the scapular plane were initiated. Gradually, the 
range of motion is increased from passive to active 
exercises and at week 6 the use of the sling was dis-
continued.

Statistical analysis
During the statistical analysis, we compared the 
pre-operative Oxford shoulder score and VAS score 
with the post-operative data at the 9-month and 
2-year follow up appointment.
The comparison between the pre and post-operative 

data, regarding the different variables, was made 
using the t-paired test. Continues variables with 
parametric distribution were presented as means 
and standard deviations whereas, non-parametric 
distributions as medians and percentiles.

Results

Clinical outcomes: Thirty patients who underwent an 
ACJ reconstruction with a LockDown system and 
the data of the 9month follow up appointment were 
assessed. For all the patients included in this study, 
a 2year follow up appointment was noted with the 
2year follow up assessment data recorded. Demo-
graphic data and the type of Acromioclavicular 
dislocation (Rockwood classification) at the time of 
operation is shown in table 1.

Comparing the pre-operative and 9-month 
post-operative Oxford shoulder score, the Oxford 
shoulder score increased from a mean of 24.67 with 
a standard deviation of 2.354 to 45.96 std 2.48, a sta-
tistical significant difference (p<0.001).Similarly, in 
the VAS score scale, the post-operative level of pain 
decreased significantly from a mean of 6.87±0.33 

table 1. 
LockDown series demographics

Sex Rockwood 
Classification Age(years)

Male 80% Rockwood Type 3 
injuries. 43.3%

Mean age 40.57 
years(25-74years)

Female 20% Rockwood type 4 
injuries. 36.6%
Rockwood type 5 
injuries. 20.1%

table 3. 
Post-op assessment scores

Number of cases:30 Post-operative 
assessment (9 months)

Post-operative 
assessment (2years) P value

Oxford Shoulder Score 45.96±2.48 46.8±2.35 p=0.005

VAS score 1.55±0.21 1.11±0.22 p<0.001

table 2. 
Pre- and Post- op assesment

Number of 
Cases:30

Pre-Operative 
assessment

Post-operative 
assessment  
(9 months)

Oxford Shoulder 
Score 24.67±2.354 45.96±2.48, 

p<0.001

VAS score 6.87±0.33 1.55±0.21, 
p<0.001

CC distance in 
mm

10.97±4.62 
(5-19mm)
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to 1.55±0.21, a statistically significant difference 
(p<0.001). (Table 2)

 All the above patients were also assessed in a 
2year follow up appointment, and the post-oper-
ative assessment scores were compared with the 
9month follow up appointment. Regarding the Ox-
ford Shoulder Score, there was a statistically signif-
icant increase between the 9month and 2 year fol-
low up appointment from 45.96 std 2.48 to 46.8 std 
2.35, p=0.005.Similarly, in the Visual Analogue Pain 
Scale a statistically significant improvement was 
noted from 1.55 std 0.21(9 month appointment) to 
1.11 std 0.22(2year appointment), p<0.001. (Table 3)

Radiographic appearance:
Radiographic assessment of the coracoclavicular 
distance in the post-operative radiograph was per-
formed in all patients of the above study during the 
9 month follow up appointment. (Table 2)

 The radiographic appearance of the CC distance 
was measured in all patients on anterioposterior ra-
diographs of both clavicles, according to the same 
practice indicated by previous authors.[8,9,16].In 
our study the mean value of the CC distance in the 
9month follow up appointment was 10.97mm with 
a standard deviation of 4.62, with a minimal and 
maximum value of 5mm and 19mm, respectively.

 As indicated by several authors[18], the normal 
coracoclavicular (CC) distance on the anteroposte-
rior radiograph of the clavicle is between 11-13mm 
and there should be no greater than 5mm difference 
between the left and right sides.In our case series, 
in 23.3% of the patients( 4 cases of Rockwood type 4 
and 3 cases Rockwood type 5) the post operative ra-
diograph at the 9 month follow up appointment re-
vealed a CC distance higher than 13mm.In all these 
cases though, patients experienced a significantly 
improved Oxford Shoulder and Vas score with no 
limitations in their daily activities.

 Further radiographic assessment of the post oper-
ative radiographs, did not reveal any sign of ectopic 
ossification, calcific tendonitis or subacromial oste-
olysis as indicated in other similar studies.[17].

Complications:
Clinical complications were observed in 2 patients 

(6.6%), both cases including superficial skin infec-
tions, treated conservatively with a course of oral 
antibiotics for seven days. No case of Deep Venous 
Thrombosis, post-operative respiratory infection 
or implant failure was noted. Complications men-
tioned in other studies [13,14] such as coracoid frac-
ture, post-operative subacromial impingement or 
clavicle fracture were not noted in this case series.

Discussion
The acromioclavicular joint is a diarthrosis, sur-
rounded by several ligamentous structures that 
maintain its stability, including the coracoclavicular 
ligaments and the AC joint and capsule. Whilst nu-
merous operative techniques to restore AC joint sta-
bility following acute injury, have been described, 
the results of different techniques appear mixed and 
there is no clear consensus on which technique is 
superior.

Surgical techniques include hook plate fixation, 
AC ligament reconstruction (LockDown technique, 
modified Weaver-Dunn, double endobutton tech-
nique, K wire fixation and Fiber tape use) and AC 
and CC reconstruction using autograft or allograft 
as well as arthroscopic reconstruction.

 The double looped polyester device (LockDown) 
is a braided polyester augmentation device used 
for the treatment of acromioclavicular joint disloca-
tions. It is a synthetic device which is used for the 
acromioclavicular reconstruction in order to bring 
the clavicle down towards the coracoid, allowing 
the soft tissues to heal in the reduced position. It 
is probably the most common implant used in the 
United Kingdom for the Rockwood type 

III acute ACJ injuries and is made of polyethylene 
terephthalate mesh manufactured using a weaving 
technique (BESS Survey, 2013) [15].

 The results of the above study illustrate a signif-
icant clinical improvement in all patients. Consid-
ering the Oxford Shoulder score, a significant im-
provement from 24.67±2.35 to 46.8±2.35, p<0.001 in 
the 2year follow up appointment was noted. Simi-
larly, the Vas score of the patients was significantly 
improved from 6.87±0.33 to 1.11±0.22, p<0.001.

 Similar improvement of the Oxford Shoulder and 
Vas score of the patients with the LockDown tech-
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nique is noted by other studies[13].In the study of 
Kumar et al, authors compared the results between 
the modified Weaver Dunn procedure and the Sur-
gilig technique. At the 40month follow up assess-
ment a similar improvement in the Oxford Shoul-
der score of the patients was noted, from 26±9 pre 
operatively to 45±7 post operatively. In this study 
the radiographic appearance of the CC distance was 
not noted.

Regarding the radiographic appearance of the 
CC distance on the anterioposterior radiographs of 
both clavicles, 23.3% of the patients that underwent 
a Lockdown reconstruction for Acromioclavicular 
dislocation presented at the 9month follow up ra-
diographic assessment with a CC distance greater 
than 13mm or with a difference higher than 5mm 
between the two sides. Interestingly, in our case 
series no correlation was noted between the ra-
diographic appearance of the CC distance and the 
functional outcome of the patients. Similarly, in the 
study of Vascellari et al [19], from the comparison of 
the clinical and radiological results after coracocla-
vicular ligament reconstruction for Rockwood type 
3 AC injuries, the authors highlighted that there was 
no statistically significant correlation between the 
clinical scores and the CC distances/differences on 
the anterioposterior radiographs.

Limitations
The main limitations of the present study are the 
retrospective design and the small sample size. 
Considering the radiographic appearance of the CC 
distance, another limitation can be considered the 
radiographic assessment of the CC distance only 
at the 9month follow up appointment. Further, ra-
diographic assessment of the above patients at the 
2 year follow up appointment was not conducted as 
it was considered out of the purposes of the present 
study which was mainly focusing on the post-op-
erative clinical assessment of the above patients. 
Moreover, as mentioned above no statistically sig-
nificant correlation has been noted between the ra-

diographic appearance and the clinical scores of the 
patients, something that is confirmed in our pres-
ent study from the comparison of the 9month fol-
low up assessment scores. By including patients of 
several social groups and several ages (25-74 years) 
and from the comparison of our results with similar 
studies [13,14], we strongly believe that our study is 
reliable with representative results. In addition, its 
reliability is enhanced from the fact that all patients 
had a 2year follow up appointment and all patients 
were operated by the same surgeon, decreasing the 
percentage of bias.

Conclusion
Patients who underwent a LockDown synthetic 
implant reconstruction for acromioclavicular joint 
dislocation had a significant improvement in their 
quality of life, as seen from the post-operative 
comparison of the Oxford shoulder and Vas score 
in the 9-month and 2-year follow up assessment, 
respectively. Complication rate was 6.6% and all 
patients presented with no limitations in their dai-
ly activities. In the radiographic assessment of the 
CC distance at the 9month follow up appointment, 
23.3% of the patients presented with a CC distance 
greater of 13mm or with a distance higher than 
5mm in comparison to the healthy side but no clin-
ically significant correlation was noted regarding 
their clinical outcomes. As a result, the LockDown 
synthetic implant is valuable tool in managing the 
AC joint dislocations with it’s widely use during 
the recent years being totally justified in our case 
series. a

Footnotes

Abbreviations
OSS: Oxford shoulder score
ACJ: acromioclavicular joint
CC: coracoclavicular
VAS: visual analogue scale
STD: standard deviation 

Saraglis G, et al. Post-operative results in acromioclavicular joint dislocation using the LockDown  
synthetic implant: A retrospective case series



248 acta OrthOpaedica et traumatOlOgica hellenica

VOLUME 72  |  ISSUE 3  |  JULY - SEPTEMBER 2021

1. Bishop JY, Kaeding C.Treatment of the acute 
traumatic acromioclavicular separation.Sports 
Med Arthrosc 2006; 14:237-245.

2. Rieser GR,Edwards K,Gould GC, et al.Distal 
third clavicle fracture fixation: a biomechanical 
evaluation of fixation.J Shoulder Elbow Surg 
2013; 22:848-855.

3. Mouhsine E, Garofalo R, Crevoiser X, et al.Grade 
I and II acromioclavicular dislocations:results of 
conservative treatment.J Shoulder Elbow Surg 
2003; 12:599-602.

4. Garcia ESJ, Owens BD.Anatomic approach to 
reconstruction of the unstable acromioclavicu-
lar joint.Curr Orthop Pract Jan/Feb 2010; 21:43-
48.

5. Smith TO, Chester R, Pearse EO, et al.Operative 
versus non-operative management following 
Rockwood grade III acromioclavicular sepa-
ration:a meta-analysis of the current evidence 
base.J Orthop Traumatol 2011; 12:19-27.

6. Jeon IH. et al. Chronic acromioclavicular sep-
aration: the medium term results of coracocla-
vicular ligament reconstruction using braided 
polyester prosthetic ligament. Injury 2007; 38: 
1247–53.

7. Carlos AJ, Richards AM, Corbett SA. Stabiliza-
tion of acromioclavicular joint dislocation using 
the ‘Surgilig’ technique. Shoulder Elbow 2011; 
3: 166–70.

8. Bhattacharya R, Goodchild L, Rangan A. Ac-
romioclavicular joint reconstruction using the 
Nottingham Surgilig: a preliminary report. Acta 
Orthop Belg 2008; 74: 167–72. 

9. Weaver JK,Dunn HK.Treatment of acromiocla-
vicular injuries, especially complete acromio-
clavicular separation.J Bone Joint Surg Am1972; 
54:1187-1194.

10. Vrgoc G, Japjec M, Jurina P, Gulan G, Jankovic 
S, Sebecic B, Staresinic M.Operative treatment 
of acute acromioclavicular dislocations Rock-

wood III and V- Comparative study between 
K-wires combined with FiberTape vs. Tight-
Rope system.2015 Nov; 46 Suppl 6:S107-12

11. Rajarshi Bhattacharya, Lorna Goodchild, Amar 
Rangan.Acromioclavicular joint reconstruction 
using the Nottingham Surgilig: A preliminary 
report.Acta Orthop.Belg., 2008, 74, 167-172

12. Guheng Wang, Renguo Xie, Tian Mao, Shuguo 
Xing. Treatment of AC dislocation by recon-
structing CC and AC ligaments with allogenic 
tendons compared with hook plates.J Orthop 
Surg Res.2018; 13:175.

13. Vinod Kumar, Sunil Garg, Isabel Elzein, Tom 
Lawrence, Paul Manning,W Angus Wallace. 
Modified Weaver-Dunn Procedure Versus the 
Use of a Synthetic Ligament for Acromioclav-
icular Joint Reconstruction.J Orthop Surg.2014 
Aug;22(2): 199-203

14. Barth J, Duparc F, Andrieu K, Duport M, Tous-
saint B, Bertiaux S, Clavert P, Gastaud O, Bras-
sart N, Beaudouin E, De Mourgues P, Berne D, 
Bahurel J, Najihi N, Boyer P, Faivre B, Meyer A, 
Nourissat G, Poulain S, Bruchou F, Menard JF.Is 
coracoclavicular stabilisation alone sufficient 
for the endoscopic treatment of severe acromi-
oclavicular joint dislocation(Rockwood type 
III,IV and V)?2015 Dec; 101(8 Suppl):S297-303.

15. Domos P, Wijeratna M, White A. BESS survey 
2013: current concepts in the management of 
grade III acromioclavicular injuries. 24th Annu-
al Scientific Meeting British Elbow and Shoulder 
Society Leicester. 5th vol, Wiley 2013:276- 294

16. Nam Hong Choi, Seok Min Lim, Sang Young 
Lee, Tae Kang Lim.Loss of Reduction and Com-
plications of Coracoclavicular Ligament Recon-
struction With Autogenous Tendon Graft in 
Acute Acromioclavicular Dislocations.J Shoul-
der Elbow Surg. 2017 Apr;26(4):692-698

17. S.Metzlaff, S. Rosslenbroich, P.H.Forkel, B. 
Scliemann, H. Arshad, M. Rachke, W. Petersen.

references

Saraglis G, et al. Post-operative results in acromioclavicular joint dislocation using the LockDown  
synthetic implant: A retrospective case series



249acta OrthOpaedica et traumatOlOgica hellenica

VOLUME 72  |  ISSUE 3  |  JULY - SEPTEMBER 2021

Surgical treatment of acute acromioclavicular 
joint dislocations: hook plate versus minimal-
ly invasive reconstruction. Knee surgery Sports 
Traumatology, Arthroscopy, 24, 1972-1978.

18. Keats TE, Sistrom C. Atlas of Radiologic Meas-
urement. Mosby. (2001) ISBN:0323001610.

19. Alberto Vascellari, Stefano Schiavetti, Giuseppe 

Battistella, Enrico Rebuzzi, Nicolo Coletti.Clini-
cal and radiological results after coracoclavicular 
ligament reconstruction for type III acromioclav-
icular joint dislocation using three different tech-
niques. A retrospective study.Joints. 2015 Apri 
- Jun;3(2): 54-61.

Saraglis G, Mamarelis G, Karadaglis D. Post-operative results in acromioclavicular 
joint dislocation using the LockDown synthetic implant: A retrospective case series. 
Acta Orthop Trauma Hell 2021; 72(3): 243-249.

ready - Made
citation

Saraglis G, et al. Post-operative results in acromioclavicular joint dislocation using the LockDown  
synthetic implant: A retrospective case series


