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Abstract

Purpose: the purpose of  this retrospective study was
to present the outcomes of  three different techniques
for the treatment of  type III acromioclavicular joint
dislocations: arthroscopic TightRope (TR), arthrosco-
pic GraftRope (GR), and open reconstruction of  the
coracoclavicular (CC) ligament using the Ligament
Augmentation and Reconstruction System (LARS).
Methods: eighteen patients underwent clinical and
radiological evaluations after a mean follow-up time of
43 months. The following clinical outcome measures
were considered: the Disability of  the Arm, Shoulder
and Hand outcome measure (DASH), the Nottingham
Clavicle Score (NCS), and the Constant score (CS).
On X-rays, the CC distance was measured. Results:
the median DASH score at follow-up was 12.5 in the
TR group, 5 in the GR group, and 4.2 in the LARS
group. The median NCS value was 88 in the TR
group, 88 in the GR group, and 91 in the LARS group.
The median CS was 100 in the TR group, 95 in the GR
group, and 94.5 in the LARS group. The mean CC dis-
tance was 10.3 mm in the TR group, 13.8 in the GR
group, and 16.6 in the LARS group. Conclusions: all
three techniques proved to be reliable in providing
good clinical outcomes, although none of  the studied
techniques demonstrated reliability in maintaining
anatomical reduction after surgery. Level of  eviden-
ce: Level III, retrospective comparative study.

Key Words: acromioclavicular dislocation, coracocla-
vicular reconstruction, GraftRope, LARS, artificial
ligament, TightRope.

Introduction

Despite their frequent occurrence, there is still much
debate over the management of  acromioclavicular joint
(ACJ) dislocations. Rockwood type III injuries are the
most controversial questions having been raised about
whether these should be treated surgically or not (1).
Although advocates of  non-surgical treatment suggest
that patients often demonstrate excellent clinical results
and regain painless shoulder function, many Authors
advocate a surgical approach, especially in young, active
individuals and manual workers, due to the potential
risks, otherwise, of  shoulder deformity and poor func-
tion due to chronic instability and pain (2, 3). 
Studies comparing the results of  surgical and conserva-
tive treatment of  type III ACJ separations show that
surgical intervention provides no substantial benefit,
but criticism of  these studies’ conclusions focused on
the fact that the ACJ fixation was performed without
coracoclavicular (CC) ligament reconstruction (2, 3).
Given that the CC ligaments are considered the primary
suspensory restraint of  the ACJ against superior and
posterior translation of  the distal clavicle with respect
to the scapula (4, 5), current techniques focus on anato-
mical restoration of  the CC ligament complex (6, 7).
The LARS (Ligament Augmentation and Reconstruc -
tion System) (Corin, Cirencester, UK) has proven to
provide highly resistant, separate reconstruction of
the conoid and trapezoid ligaments; this is achieved
through the use of  biomimetic artificial ligament
made of  polyester fibers (8-10).
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The arthroscopically-assisted TightRope (TR) (Arth -
rex, Naples, FL, USA) technique is a minimally invasi-
ve method used to stabilize the ACJ and augment the
CC complex with a high-strength suture (11-13). The
GraftRope (GR) (Arthrex), an evolution of  the TR
technique, combines fixation and stability of  the ACJ
with the use of  a soft-tissue graft to promote biologi-
cal healing in chronic lesions (14). 
The aim of  this study was to retrospectively evaluate
the mid-term follow-up results of  type III ACJ disloca-
tions treated using these three different techniques:
arthroscopic TightRope, arthroscopic GraftRope and
open CC ligament reconstruction using LARS. The
hypothesis of  the study was that the difference in out-
come between the three techniques was non-significant.

Methods

From 2005 to 2008, the standard treatment for type III
ACJ dislocations at our institution was open LARS CC
ligament reconstruction. In 2008 the arthroscopically-
assisted TR technique was introduced in order to mini-
mize surgical trauma and improve the postsurgical
cosmetic appearance. The GR, an evolution of  the TR
technique, was subsequently introduced to combine
high-strength-suture temporary fixation and a biologi-
cal graft within the construct for long-term ligament
incorporation, and was also proposed for acute injuries.
The use of  these three techniques resulted in the three
patient populations analyzed in this retrospective study.

Study population
All patient charts relating to isolated type III ACJ dis-
location operations carried out at our institution bet-
ween February 2005 and December 2011 were retro-
spectively reviewed. All the patients underwent preo-
perative anteroposterior and axillary shoulder radio-
graphs, and were classified as Rockwood III by the
surgeon. An ACJ injury that was older than one
month was defined chronic. Candidates for surgery
included younger patients who regularly performed
heavy manual work, highly active patients and athletes,
patients with unacceptable cosmetic deformities or in
unacceptable pain, as well as patients with functional
disabilities following conservative treatment. 
Exclusion criteria were: immature bone, open disloca-
tion, neurovascular injury, clinical, radiological or arth-

roscopic diagnosis of  associated injuries of  the rotator
cuff, glenoid labrum or articular cartilage of  the gle-
nohumeral joint, or biceps tendon pathologies, and
patients who had previously undergone shoulder sur-
gery, on their injured or uninjured shoulder.
Of  the 22 patients selected, 6 were operated on using
the arthroscopic TR technique, 6 with arthroscopic
GR technique, and 10 with open LARS CC ligament
reconstruction. The patients were divided into three
groups accordingly: TR group, GR group and LARS
group. These 22 patients were asked to participate in
the study, which involved new clinical as well as radio-
logical examinations. Four patients (1 treated with the
TR technique, 1 with the GR technique, and 2 with
open LARS CC ligament reconstruction) were not
contactable or declined to return for evaluation. Thus,
18 patients were re-evaluated: 5 from the TR group, 5
from the GR group, and 8 from the LARS group.
Three patients declined new radiological follow-up
evaluations, even though they had undergone the cli-
nical follow-up examination; 2 of  these patients pro-
vided recent standard radiographs. The patient data
are shown in Table 1. 
The study protocol was approved by the local ethics
committee, and the study was performed in accordan-
ce with the ethical standards of  the 1964 Declaration
of  Helsinki as revised in 2000. It also complied with
recently published ethical standards in clinical and
field science research (15). All the subjects were infor-
med of  the purpose and procedure of  the study, and
of  any known risks, and all gave their informed con-
sent to participate in it.

Interventions
The arthroscopic technique was performed through
three standard arthroscopic portals (posterior, anterior
and anterolateral). The coracoid undersurface was cir-
cumferentially prepared using a mechanical shaver and
a radiofrequency device. A drill guide was inserted
through the anterior portal and positioned under the
base of  the coracoid as close to the scapula as possible.
A 1.5 cm incision was made perpendicular to the clavi-
cle, approximately 2.5 cm medial to the lateral border of
the clavicle, and a guide pin was inserted and advanced
through the clavicle and coracoid. The tip of  the guide
pin could be seen under the base of  the coracoid, thus
making it possible to check the position of  the pin in
relation to the anterior and posterior cortices of  the



coracoid. A 4 mm cannulated drill was advanced over
the pin and through the clavicle and coracoid, and left
in situ in order to advance a Nitinol passing wire that
was then pulled out of  the anterior portal using an arth-
roscopic grasper. The traction sutures of  the TR were
retrieved from the anterior portal using the suture pas-
sing wire. The oblong button of  the TR was then,
under observation, advanced through the clavicle and
the coracoid until it exited the coracoid; it was then flip-
ped onto the underside of  the coracoid base. Once the
oblong button was securely in place, the clavicle was
manually reduced, the round button of  the TR was
moved down to the surface of  the clavicle, and the
sutures were tied over the top of  the TR. 
The GR evolution of  the TR technique is designed to
accept autograft or allograft tissue, such as semitendi-
nosus, gracilis or tibialis anterior tendon soft-tissue
grafts tied over the oblong button of  the GR before
surgery. Similarly to the TR technique, a 6 mm bone
tunnel was drilled over a guide pin through the clavicle
and coracoid, and then the GR was advanced through
the clavicle and the coracoid while pulling a traction
suture. The round button was advanced down to the
surface of  the clavicle and the sutures were tied over
the top of  the GR, while the clavicle was manually

reduced. A 5.5 mm screw was then placed as an inter-
ference screw between the tensioned graft limbs for
final construct fixation.  
In the LARS technique, a 3- to 5 cm incision was made
in the sagittal plane, extending up from the coracoid
over the clavicle. After identification and exposure of
the coracoid process, two transosseous tunnels were
made in the lateral clavicle, one on each side of  the
coracoid. Great care was taken to make these tunnels
oblique, so as not to weaken the clavicle by damaging
the anterior and posterior cortices: the lateral tunnel
runs forward at an oblique angle and the medial runs
backward at an oblique angle. A hook-like guide instru-
ment provided by the LARS company, with a loaded
wire loop, was passed medially under the coracoid from
medial to lateral and was passed around the coracoid.
The ligament was then loaded in the loop and passed
under the coracoid. Wire loops were passed through
the clavicular tunnels, and the ligament ends were fixed
to the bone tunnels with titanium interference screws. 
During the study period, the patients were treated by
four different senior orthopedic surgeons.
The patients in all groups kept their treated arm in a
sling for two weeks, and allowed a limited range of
motion; they were then allowed to use their arm for
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Table 1. Patient data.

Patient No.    Gender         Age (y)       Follow-up           Injury                                Side                     Surgery                Time I-R
                                                                (mo)                    mechanism                                                                              (days)
                       
1                      M                  48                88                        Fall                                     R                         LARS                   143
2                      M                  48                86                        Biking accident                   R                         LARS                   13
3                      M                  58                64                        Fall                                     R                         LARS                   4
4                      M                  51                62                        Fall                                     R                         LARS                   360
5                      F                   37                53                        Car accident                       R                         TR                        17
6                      M                  31                51                        Motorcycling accident        R                         TR                        6
7                      M                  31                51                        Skiing accident                   L                          TR                        12
8                      M                  62                48                        Car accident                       L                          TR                        300
9                      M                  46                40                        Motorcycling accident        R                         GR                       270
10                    M                  42                38                        Biking accident                   R                         GR                       15
11                    M                  41                36                        Biking accident                   R                         GR                       10
12                    M                  64                35                        Fall                                     L                          LARS                   11
13                    M                  47                31                        Fall                                     R                         GR                       10
14                    M                  29                30                        Motorcycling accident        L                          GR                       9
15                    F                   52                23                        Car accident                       L                          LARS                   420
16                    M                  67                20                        Biking accident                   L                          TR                        10
17                    M                  29                15                        Skiing accident                   R                         LARS                   10
18                    M                  57                12                        Biking accident                   R                         LARS                   296

Abbreviations: Time I-R, time between injury and reconstruction surgery; TR, TightRope; GR, GraftRope; LARS, Ligament
Augmentation and Reconstruction System.
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daily activities and below-shoulder-level movements
for up to four weeks post-operation, after which they
were allowed to move freely.

Outcome measurements
A blind observer reviewed all 18 patients, both clini-
cally and radiographically. The subjective Disability of
the Arm, Shoulder and Hand outcome measure
(DASH) (16), the Nottingham Clavicle Score (NCS)
(17), and the Constant Score (CS) (18) were used to
clinically evaluate the ACJ.
The new bilateral radiographs taken at the time of  the
re-examination consisted of  anteroposterior ACJ and
axillary shoulder radiographs, as well as stress radio-
graphs performed using 5 kg weights suspended by
wrist straps from each arm. The degree of  displace-
ment of  the ACJ was evaluated by measuring the CC
distance on the anteroposterior view (for vertical dis-
placement) and on the axillary view (for horizontal
displacement). According to Bearden et al. (19), the
finding of  a CC distance 25 to 50% greater than that
of  the normal side indicates complete CC ligament
disruption; accordingly a CC distance on the affected
side found to be more than 25% greater than that of
the normal side was considered a radiological failure.
Osteoarthritis (OA), ossifications between the clavicle
and the coracoid, and clavicular osteolysis were eva-
luated on anteroposterior stress views taken at the
time of  the re-examination, or on standard anteropo-
sterior views in patients who had refused new radio-
graphic follow-up evaluations but provided recent
standard radiographs. Shoulders were considered nor-
mal when there were no signs of  OA. Cases with mild
OA showed a narrowing of  the joint space and sub-
chondral sclerosis; those with moderate OA showed
subchondral sclerosis and osteophytes, while cases
with severe OA had severe joint deformation.
Ossification of  the CC ligaments was categorized into
three degrees: mild in the presence of  thin calcifica-
tions around the CC ligaments, moderate if  there were
large amounts of  radiopaque material around the CC
ligaments, and severe in cases of  complete calcifica-
tion of  the CC ligaments. Three degrees of  clavicular
osteolysis were also identified. Osteolysis was conside-
red mild if  the clavicular end was poorly defined or
showed scattered areas of  demineralization, moderate
if  there was evident demineralization, yet extending to
less than half  of  the clavicular extremity, and severe in

the presence of  clearly visible demineralization affec-
ting more than half  of  the clavicular extremity. 
Implant migration was also evaluated in the arthrosco-
pic groups. Migration either on the clavicular or on
the coracoid side was classified as: i) none, ii) migra-
tion to the level of  the superior cortex (only the clavi-
cular side), iii) migration into the clavicle or coracoid,
or iv) complete dislocation. 

Data analysis
Statistical analysis was performed using SPSS softwa-
re, version 13.0; (SPSS Inc, Chicago, IL) and WinPepi
(version 11.9). Statistical significance was set at
p<0.05. The DASH results, NCS results and radiolo-
gical outcomes were correlated using the Pearson cor-
relation coefficient. The same parameters were corre-
lated with the presence of  ossification, OA, osteolysis
and implant migration using the Kendall’s tau b rank
correlation coefficient. The results are described using
mean values and standard deviation (SD) for parame-
tric values and median values (interquartile range,
range) for nonparametric ones.

Results

The male:female ratio was 16:2. At the time of  surgery,
the patients’ mean age was 45.6 years (SD 17.5 years) in
the TR group, 41 years (SD 7.2 years) in the GR group,
and 50.9 years (SD 10.4 years) in the LARS group. The
acute:chronic disease ratio was 4:1 in the TR group, 4:1
in the GR group, and 4:4 in the LARS group. The mean
follow-up time was 46 months in the TR group, 41
months in the GR group, and 48 months in the LARS
group. All the outcomes are reported in Table 2. 
The median DASH score at follow-up was 12.5 (1st-
3rd quartile 4.2-8.35, range 2.5-17.5) in the TR group,
5 (1st-3rd quartile 2.5-7.9, range 1.7-13.3) in the GR
group, and 4.2 (1st-3rd quartile 1.5-12.7, range 0-45) in
the LARS group. 
The median NCS score was 88 (1st-3rd quartile 80-93,
range 76-96) in the TR group, 88 (1st-3rd quartile 84-
91, range 80-94) in the GR group, and 91 (1st-3rd
quartile 81.5-95.5, range 52-100) in the LARS group. 
The median CS was 100 (1st-3rd quartile 100-100,
range 93-100) in the TR group, 95 (1st-3rd quartile 89-
100, range 88-100) in the GR group, and 94.5 (1st-3rd
quartile 92.25-97, range 78-100) in the LARS group.
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The DASH score was strongly inversely correlated
with the NCS score (p<0.001, r=-.964). The ACJ was
tender to palpation in one patient belonging to the
LARS group, and in none of  TR or GR group
patients. Three patients in the GR group reported
mild tenderness over the superior buttons and suture
material, and one of  them required button and suture
knot removal. Patients who experienced tenderness to
palpation over the superior buttons and sutures did
not score worse when evaluated using the subjective
and functional scoring systems. 
In the TR group, the mean CC distance with 5 kg-
weight stress loading was 10.3 mm (SD 3.4 mm) on
the injured side compared with 9.3 mm (SD 1.8 mm)
on the non-injured side. No anteroposterior transla-
tion was seen on the axial view. In the GR group, the
mean CC distance with 5 kg-weight stress loading was
13.8 mm (SD 3.0 mm), compared with 9.5 mm (SD
2.8 mm) on the non-injured side. There was no ante-
roposterior translation on the axial view. In the LARS
group, the mean CC distance was 16.6 mm (SD 4.4
mm), compared with 9.6 mm (SD 2.4 mm) on the
unaffected side. Again, there was no anteroposterior
translation on the axial view.

The mean CC difference, which represents the abso-
lute difference in displacement between the injured
and non-injured sides, was 2.78 mm (SD 0.54 mm) in
the TR group, 4.31 mm (SD 1.91 mm) in the GR
group, and 6.96 mm (SD 4.78) mm in the LARS
group. The CC distance on the affected side was
found to be more than 25% greater than that of  the
normal side in six TR+GR group patients and six
LARS group patients; thus, the pass:fail ratio, measu-
red in accordance with Bearden et al. (19), was 1:2 in
the TR group, 1:4 in the GR group, and 1:6 in the
LARS group.
No statistically significant correlation was observed
between the clinical scores and the CC distances and
CC differences (Tab. 3). The clinical scores, CC dis-
tances and CC differences were not correlated with
patient age at the time of  surgery. The time elapsing
between injury and the index procedure was correla-
ted with both CC distance (Pearson correla-
tion=0.678, p=0.010) and CC difference (Pearson cor-
relation=-0.763, p=0.004). 
Five patients showed ossifications between the clavicle
and the coracoids (3 in the LARS group, 1 in the TR
group, and 1 in the GR group). Six patients showed
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Table 2. Clinical and radiological results.
              
Patient  Surgery     DASH     Pain   NCS     CS        CC Dist    CC Dist       Arthritis    Ossification Lysis     Button        Button
No.                                         ACJ                              (Stress)     (Stress)Ctrl                                                        migration   type

1            LARS        4.2           N        90         93                                                                                                                         
2            LARS        1.7           N        100       90         14.1           10.6              moderate    moderate       none                          
3            LARS        35.8         N        56         96         13.6           11.4              mild            moderate       mild                           
4            LARS        4.2           N        90         94         12.8           4.9                none           none              severe                        
5            TR             17.5         N        80         100       7.3             9.8                none           none              none      into              old
6            TR             16.7         N        76         93         14              10.8              none           none              none      into              old
7            TR             2.5           N        96         100                                             none           mild               none      into              old
8            TR             4.2           N        88         100                                             mild            none              none      none            old
9            GR            2.5           N        94         88         18.1           11.1              none           none              none      none            new
10          GR            13.3         N        80         95         11.1           5.5                none           none              none      none            new
11          GR            1.7           N        94         100       16              13                 none           none              none      none            new
12          LARS        0.9           N        94         95         17.1           8                   mild            moderate       none                          
13           GR            10.8         N        88         89         12              8.4                moderate    none              none      none            old
14           GR            5              N        84         100       12.2           9.7                moderate    severe            none      none            new
15          LARS        5              N        92         100       25.6           9.5                none           none              severe                        
16           TR             12.5         N        90         100       9.7             7.3                none           none              none      none            new
17          LARS        0              N        100       100       14.6           11.2              none           none              none                          
18           LARS        45            S          52         78         18              11.5              none           none              none                          

Abbreviations: DASH, Disability of  the Arm, Shoulder and Hand outcome measure; CS, Constant score; Pain ACJ, acromioclavicular
joint pain; NCS, Nottingham Clavicle Score; CC Dist, coracoclavicular distance (in mm); Stress, stress view; Ctrl, contralateral; LARS,
Ligament Augmentation and Reconstruction System; TR, TightRope; GR, GraftRope.



signs of  OA (3 belonging to the LARS group, 1 to the
TR group, and 2 to the GR group). Three patients
showed clavicular osteolysis (all 3 belonging to the
LARS group). 
Three TR group patients showed implant migration
into the clavicle. No correlation was found between
ossification, OA, osteolysis and implant migration and
CC distance or difference. 
No patients with ossification, OA, osteolysis and
implant migration recorded inferior scoring system
scores.

Discussion

The most important finding of  the present study was
that all the methods used resulted in high levels of  cli-
nical functional outcome and patient satisfaction, in
accordance with the literature, in which several diffe-
rent methods of  treating ACJ dislocations have been
reported to restore shoulder function (11, 20).
Another important finding was the high rate of  radio-
logical failure registered in this series. Maintenance of
anatomical reduction did not seem to be a prerequisite
for regaining adequate shoulder function. Boström
Windhamre (21) reported a trend whereby patients
with recurrent dislocation of  25-100% of  the clavicle
width had a better clinical outcome than patients with
less than 25% or more than 100% recurrent disloca-
tion. Other authors reported that partial loss of  reduc-
tion did not appear to influence the overall result (20).
Boström Windhamre suggested that even an elonga-
ted reconstructed ligament improves the stability of

the clavicle sufficiently to relieve symptoms and
improve shoulder function (21). Therefore, more ana-
tomical healing may be important only to the cosmetic
outcome. On the other hand, overcorrection, advoca-
ted in some cases in order to anticipate future loss of
reduction, can be responsible for brachial plexus com-
pression and should not be an objective of  the proce-
dure (22). There was one case in this series in which
overcorrection of  the CC distance was carried out at
the final follow-up stage, and this was associated with
an unsatisfactory clinical and functional outcome.
The correlation between injury-surgery interval and
radiological outcome recorded in this series suggests
that early surgical intervention may be beneficial.
Even though, due to a lack of  research, an optimal
point in time for surgical intervention in ACJ disloca-
tions has yet to be established (23), early treatment of
acute ACJ dislocation has proven to provide good cli-
nical results independently of  the surgical method (2,
13); in fact, acute reduction of  the ACJ is easier when
surgery is performed within 2-3 weeks of  the injury
occurring (13). 
It is recommended that the TR procedure (a technique
in which a prosthetic device is essentially used to
maintain ACJ reduction) be performed within one
month of  the injury (11), when the soft tissues sur-
rounding the clavicle and the coracoid still have suffi-
cient healing potential. In one chronic case in the pre-
sent series (patient no. 8), the TR procedure was per-
formed and, interestingly, resulted in satisfactory clini-
cal and radiological outcomes. One of  the questions
that might arise is whether the TR system is capable of
providing long-term stability. Walz et al. (24) reported

Coracoclavicular ligament reconstruction

59

ointsJ

JOINTS 2015;3(2):54-61

Table 3. Statistical correlation between clinical scores, CC distance and CC difference.

                                                                                                                                      DASH                                             NCS
CC Dist                                                    Pearson correlation                                        -0.095                                              0.083
                                                                Sig. (2-tailed)                                                  0.735                                                0.768
                                                                N                                                                   15                                                    15
CC Dist CTRL                                         Pearson correlation                                        0.193                                                -0.169
                                                                Sig. (2-tailed)                                                  0.490                                                0.547
                                                                N                                                                   15                                                    15
DD                                                           Pearson correlation                                        -0.164                                              0.154
                                                                Sig. (2-tailed)                                                  0.575                                                0.599
                                                                N                                                                   14                                                    14

Abbreviations: DASH, Disability of  the Arm, Shoulder and Hand outcome measure; NCS, Nottingham Clavicle Score; CC Dist, coraco-
clavicular distance (in mm); CTRL, contralateral; DD, absolute difference in coracoclavicular distance (in mm) between the injured and
non-injured sides.



two cases with biological reaction in which there were
tissue complexes surrounding the TR devices on
second-look arthroscopy. Moreover, calcifications
along the TR, as observed on postoperative radio-
graphs, might improve scarring of  the remaining
stumps together with soft-tissue complexes. 
The arthroscopically-assisted TR and GR techniques
represent minimally invasive methods for augmenting,
or non-anatomically reconstructing, a single CC liga-
ment, respectively (11-14). Conversely, LARS anato-
mical reconstruction provides separate reconstruction
of  the conoid and trapezoid ligaments. Tauber et al.
(20) and Fraschini et al. (8) demonstrated the clinical
superiority of  anatomical CC reconstruction for ACJ
dislocation when compared with non-anatomical
approaches. Recent literature suggests that true anato-
mical reconstruction, attempting to recreate the
conoid and trapezoid ligaments, may be advantageous
in preventing both recurrent subluxation and anterior-
posterior instability (8, 20, 23, 25). That said, for the
less experienced arthroscopist, open CC reconstruc-
tion is a reliable technique for obtaining highly resi-
stant, separate reconstruction of  the conoid and tra-
pezoid ligaments.
The surgical techniques presented have some shortco-
mings of  their own. They require bicortical holes in
the clavicle and in the coracoid, which may predispose
these structures to fracture. From a biomechanical
standpoint, since stabilization in the arthroscopic
group is obtained through a single clavicular tunnel,
the clavicle is overloaded in a single point, thus increa-
sing the risk of  bone erosion and subsequent fracture
or migration of  implants into the clavicle, as reported
by Scheibel et al. (26) and Walz et al. (24); indeed, this
is a potential disadvantage of  the arthroscopic techni-
ques. Conversely, with LARS, the device is passed
through two drill holes in the clavicle and fixed with
two interference screws, distributing the load over two
points. Therefore, transection of  the clavicle due to
bone erosion is unlikely to occur. 
Patients belonging to the arthroscopic groups who
experienced tenderness to palpation over the superior
button and sutures did not show worse clinical scores.
However, if  ongoing problems with the superior
implants were reported, for example, if  patients were
unable to carry a bag with a shoulder strap, we advised
them to have the button and suture knots removed
after an interval of  at least 4 to 6 months from the

operation. This proved necessary in only one patient
included in this study.
Three patients treated arthroscopically, who showed no
history of  postoperative trauma presented migration of
the superior flip button into the clavicle secondary to
penetration of  the superior cortex that never progres-
sed beyond the upper third of  the collarbone.
Clavicular implant migration did not lead to inferior cli-
nical results. Nevertheless, implant migration was regar-
ded as a potential problem because of  weakening of
the bone and the possibility of  stress fractures or frac-
tures occurring after a secondary trauma. It is for this
reason that, in 2009, we switched to the second-genera-
tion TR system with its larger, round clavicular button.
This larger superior button, allowing better load distri-
bution on the superior cortex of  the clavicle, prevented
migration of  the implant in the patients treated with the
second-generation TR system (26). Finally, the strong
correlation found between the newly developed NCS
(17) and the DASH score supports the validity of  the
NCS for the assessment of  ACJ injuries.
This study has a number of  important limitations that
need to be considered. Its main weakness is that the
value of  the statistical analysis may be limited by small
number of  patients involved in the study, which is due
to the fact that we considered only highly active
patients, manual workers or patients who required sur-
gery for cosmetic reasons. Furthermore, given that
this was a retrospective study, the choice of  implant
was at the surgeons’ and patients’ discretion. While
each patient was allowed to choose a particular techni-
que, it is possible that the surgeons’ preferences or the
patients’ desire for less invasive procedures could have
been a factor in the discussion and decision-making
process. Thus, aside from the similar injury types and
injury mechanisms, the three groups were not per-
fectly matched; also, there was no pre-selection for
treatment. We are also aware of  the differences in
mean age between the groups of  patients studied,
albeit these differences were not statistically signifi-
cant. Lastly, four different surgeons operated on the
patients treated for ACJ dislocation.
In conclusion, anatomical CC ligament reconstruction
with artificial ligaments, arthroscopic stabilization and
arthroscopic non-anatomical CC ligament reconstruc-
tion were found to reliably provide good clinical out-
comes for type III ACJ injuries, although none of  the
studied techniques demonstrated reliability in maintai-
ning anatomical ACJ reduction after surgery. 

a. Vascellari et al.ointsJ
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