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This prospective study reports the results of early 
failure of coracoclavicular (CC) ligament reconstruc-
tion using TightRope. 
Nine consecutive patients who had CC ligament re-
construction using TightRope or GraftRope were as-
sessed for radiological and functional outcomes using 
DASH and Oxford Shoulder scores. With an average 
age of 38.4 (21-70) years, four patients had type III 
injuries, two type IV and two type V injuries. The 
mean follow-up was 22.8 (12-42) months. In 7 out of 
9  patients, secondary progressive loss of reduction 
was observed at an average of 3.1 (1-7) months. Three 
patients underwent revision. The mean DASH score 
at latest follow-up was 27.45 (19.6-35) & Oxford 
shoulder score was 30.5 (20-43). 
Coraco-clavicular reconstruction with TightRope or 
GraftRope appears to result in failure with progres-
sive AC joint subluxation perhaps due to ‘windscreen 
wiper’ micromotion. Surgeons should be wary of this 
potential problem whilst choosing this method of 
reconstruction for CC ligament reconstructions. 

Keywords : AC Joint ; CC ligament ; TightRope ; fail-
ure.

INTRODUCTION

Acromio-clavicular joint dislocations are not un-
common, accounting for about 4% of disloca-
tions (19). Though most of them can be treated non-
operatively, some particularly type IV-VI require 

operative management. Various techniques have 
been described in the literature each with its own 
advantages and limitations (2,7,11,13,15-17). The ide-
al reconstruction should be minimally invasive, 
with predictable outcomes and minimal complica-
tions. We report a prospective series of coracocla-
vicular (CC) ligament reconstruction using Tight-
Rope, with early high failure rate. 

PATIENTS AND METHODS

A prospective review was performed of 9 consecutive 
CC ligament reconstruction using TightRope or 
GraftRope (Arthrex, Naples, FL, USA) systems over a 
2 year period. The TightRope consists of two buttons : 
one round clavicle button and one oblong coracoid but-
ton. The buttons are joined by number 5 Fiberwire®.

The procedure was done in beach chair position under 
general anaesthesia and regional block. Strap incision 
over the AC joint was used for all patients. Deltoid was 
split to gain access to coracoid. Both TightRope and 
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GraftRope fixation was done with drill holes in the cora-
coid and clavicle using manufacturer’s jig and instruc-
tions. The drill hole in the coracoid was independent of 
the hole in clavicle. Allograft or autograft augmentation 
was used in patients who had GraftRope system using 
tenodesis screw. Per-operative images were taken to en-
sure satisfactory reduction of the AC joint. Lateral clavi-
cle resection was performed in two cases. Post-operative-
ly sling was used for 4 weeks, followed by active range 
of motion. Patients were advised to avoid lifting weights 
for 3 months. 

Patients were followed-up at 6 weeks, 3 months and 
6-monthly thereafter. They were evaluated clinically and 
radiologically for loss of reduction, as well as functional 
outcome using DASH and Oxford Shoulder Scores. Pa-
tients who had loss of reduction and had clinical symp-
toms were offered revision procedure. Loss of reduction 
was measured as vertical height from superior surface of 
acromion to superior surface of clavicle.

RESULTS

There were nine patients in the study group with 
an average age of 38.4 (21-70) years. All but one 
patient were males. Seven patients had injury to the 
left shoulder. Four patients had type III injuries, two 
type IV, two type V and one patient had fracture 
lateral end of clavicle. All were closed injuries 
(Table I). The mean duration between injury and 
surgery was 250 (9-1095) days. Three patients had 
TightRope and six had GraftRope system (Figs. 1 & 
2). Patients who had CC ligament with GraftRope 
had supplemental grafts : cadaveric allografts were 

used in four and palmaris longus autograft was used 
in two patients. 

With a mean follow-up of 22.8 (12-42) months, 
patients were reviewed to assess functional and ra-
diological outcomes. In 7 out of 9 patients, second-
ary progressive loss of reduction was observed both 
clinically and radiologically at an average of 3.1 (1-
7) months (Fig. 3). The mean loss of reduction was 
14.7 mm (0-26.6). Most of the radiographs showed 
widening of clavicular tunnel suggestive of ‘wind-
screen wiper effect’. The immediate post-op width 
of clavicular tunnel measured on AP radiograph 
was 3.92 mm (3.9-4.1). This increased to a mean 
8.29 mm (3.9 to 12.72) at follow up. In one patient, 
there was widening of the clavicular tunnel but no 
loss of reduction of AC joint (Fig. 4). Three patients 
underwent revision, which suggest that mode of 
failure was due to failure of the holding suture 
(Fig. 5). One patient awaits further revision. Subjec-
tively 1 reported excellent, 4 good, 3 fair and 1 poor 
results. The mean DASH score at latest follow-up 
was 27.45 (19.6-35) and Oxford shoulder score was 
30.5 (20-43) (Table II). There were no intra-opera-
tive complications. We no longer use TightRope/
GraftRope for CC ligament reconstruction.

DISCUSSION

Acromio-Clavicular joint injuries pose a thera-
peutic challenge. Type I and II injuries are pre
dominantly treated non-operatively. Though the 

Table I. — Demographics and injury pattern of patients who underwent AC joint reconstruction with TightRope or GraftRope
S.No Age Sex Side MOI ASA Classification Closed/Open Delay

(days)

1 36 M R Fall of heavy pallets at work I III Closed 20
2 23 M L Football I Fracture lateral end of clavicle Closed 9
3 25 M L Fall from bike I IV Closed 118
4 21 F L RTC I V Closed 230
5 45 M L Fall I III Closed 115
6 37 M R RTC I III Closed 20
7 53 M L Fall from bike I III Closed 144
8 36 M L Fall I V Closed 1095
9 70 M L Fall from Stairs I IV Closed 499

[Abbn : M-Males, F-Females, R-Right, L-Left, MOI-Mode of Injury, ASA-American Society of Anesthesiologists grading].
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treatment of type III remains controversial, a review 
of 2000 patients by Phillips et al (14), suggests no 
significant difference between surgical and non-
surgical methods for type III injuries. Surgery re-
mains the mainstay of treatment of Type IV-VI 
injuries. The techniques vary from open, to all 

arthroscopic methods with variable results (2,7,11-
13,15-17). 

Newer techniques have emerged to overcome 
some of the problems with earlier techniques like 
prominent metal work, screw pull out, fracture of 
coracoid process, injury to brachial plexus and need 
for removal of metalwork (8,13,18). Minimally inva-
sive or all arthroscopic techniques use grafts to re-
construct the CC ligament with reports of lower 
complications and avoiding the need for metalwork 
removal (8). Ligament reconstruction using auto, al-
lograft and synthetic grafts appears to be gaining 
popularity now (7,11,15-17). However secondary loss 
of reduction remains a concern (3).

We have used TightRope and GraftRope in this 
series to reconstruct CC ligament. TightRope was 
used for acute injuries less than 3 weeks and 
GraftRope for chronic injuries. All patients in the 
TightRope group had loss of reduction, but two pa-
tients in the GraftRope group did not have any loss 
of reduction. Also, clavicular tunnel widening was 
not noted in one patient in the GraftRope group. We 
accept that because of the small numbers in each 
group, it is not possible to assess any significant dif-
ference between the two groups. Many series have 

Fig. 3. — Follow-up shoulder radiographs demonstrating loss 
of reduction of AC joint and widening of clavicular tunnel.

Fig. 2. — Post-operative shoulder radiograph demonstrating 
good fixation with TightRope.

Fig. 1. — Pre-operative shoulder radiograph showing Type V 
AC joint dislocation.
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failures with the use of TightRope in a series of 
10 patients. Fracture of coracoid was also reported 
by Gerhardt et al (9). 

In our series of 9 patients, there was evidence of 
early subluxation at an average 3.1 months. Three 
patients underwent revision : intra-operative find-
ings suggest that the mode of failure was due to fail-
ure of the holding suture. Most of the radiographs 
showed widening of clavicular tunnel suggestive of 
micro motion. Anatomical features and biomechan-
ical forces acting on the AC joint during shoulder 
joint movement may explain this ‘windscreen wiper 
effect’ micromotion, but in-vivo studies may be 
needed to support this theory. TightRope was origi-
nally designed for tibio-fibular syndesmotic injuries 

reported good outcomes with the use of these 
grafts (6-8,10). However, these grafts are not without 
problems. Ball et al (1) report a case of fracture clav-
icle with TightRope and Cook (4) et al report early 

Fig. 5. — Intra-operative photograph showing failure of Tight-
Rope.

Fig. 4. — Radiographs of shoulder demonstrating widening of 
the clavicular tunnel in a patient with no secondary loss of re-
duction.

Table II. — Surgical procedure, complications and outcome of all patients who underwent TightRope/GraftRope fixation
S.No Procedure Graft Problems Additional procedure DASH 

scores
Oxford 
scores

1 Tight Rope None Secondary loss of reduction Excision of lateral end + 
exostosis

19.6 37

2 Tight Rope None Secondary loss of reduction ORIF offered – patient 
refused

30.8 26

3 Graft Rope Allograft Secondary loss of reduction Removal and reconstruction 
with other technique

23.3 26

4 Graft Rope Allograft Secondary loss of reduction Awaiting surgery 19.6 20
5 Graft Rope Allograft No loss of reduction – widening 

of clavicular tunnel
34.2 30

6 Tight Rope None Secondary loss of reduction 30.8 30
7 Graft Rope Palmaris 

Longus
Secondary loss of reduction 19.6 43

8 Graft Rope Palmaris 
Longus

None 34.2 43

9 Graft Rope Allograft Secondary loss of reduction 20 20
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of the ankle (5). Its use was extended to AC joint 
injuries of the shoulders and currently is being used 
in other joints as well. We think that the forces 
across the AC and CC joints are significantly high-
er, and it is possible that this is contributing to fail-
ure. 

Also position of the coracoid button could be 
crucial. Inferior placement is ideal, though the 
curved shape of the coracoid makes it difficult with 
a tendency for the button to displace medially. 

Caution must be exercised whilst using these 
synthetic grafts for AC joint reconstruction because 
of the potential problem of failure, with secondary 
and progressive AC joint subluxation and widening 
of clavicular tunnel. 

CONCLUSION

Coraco-clavicular reconstruction with TightRope 

or GraftRope appears to result in failure with pro-
gressive AC joint subluxation. Surgeons should be 
wary of this potential problem whilst choosing this 
method of reconstruction for CC ligament recon-
structions. 
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