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ARTICLE INFO Background: The arthroscopic approach to acromioclavicular (AC) dislocation with methods such as AC
TightRope fixation has reported radiographic failure rates between 18% and 50% with functional results
graded as good or excellent. Our objective was to review the outcomes after arthroscopic fixation for
acute AC joint dislocation using the TightRope device.

Methods: We reviewed the records of 52 patients, with a mean age of 31 years, who underwent
arthroscopic fixation with the TightRope device for acute AC joint dislocation. Outcomes were evaluated
using the Constant and University of California, Los Angeles scores. The coracoclavicular (CC) distance
before and after surgery was compared by radiography.

Results: The mean follow-up period was 36.7 months (range, 6-65 months). Postoperatively, the mean
Constant score was 97.13 and the mean University of California, Los Angeles score was 33.2. The CC
distance was maintained in 73% of the patients, whereas partial loss of reduction occurred in 19.2% and
failure of reduction occurred in 7.7%.

Conclusion: Arthroscopic fixation using the TightRope device for acute AC joint dislocation achieves
satisfactory clinical outcomes. However, CC reconstruction appears to result in subluxation in cases with
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AC dislocation for a period of more than 10 days.
© 2019 Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Approximately 12% of shoulder injuries involve damage to the
acromioclavicular (AC) joint, with many of these injuries being
underdiagnosed.® Forty-three percent occur in adults who practice
high-impact sports such as football, rugby, or hockey.*!"%19
More than 60 procedures have been described for the surgical
management of AC dislocations; however, none is considered the
gold standard."'® There is controversy in the management of this
lesion, especially with a type III dislocation; some schools prefer
conservative treatment over surgical treatment.®!”8

Multiple novel procedures have been developed with the
objective of reconstructing the joint in an anatomic form, repro-
ducing the coracoclavicular (CC) ligaments with allograft and
autograft.”'%?? Studies have reported improvement in biome-
chanical strength with these techniques; however, there are no
studies showing improvement in clinical outcomes.> Some
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arthroscopic techniques involve reconstruction using devices such
as the TightRope device (Arthrex, Naples, FL, USA), designed to
stabilize the AC joint with a nonrigid fixation. These techniques are
used in acute cases with the aim to repair the ligaments, perios-
teum, and AC capsule and maintain clavicle reduction.’>**?°
Arthroscopic management of these dislocations stabilized with
the TightRope device in acute cases allows one to perform a
minimally invasive, nonrigid procedure that re-creates the CC lig-
aments to maintain the reduction temporally and permit the repair
of the AC joint ligaments.>> According to a biomechanical study by
Walz et al,>” the vertical force required for this system to fail is 982
N whereas the force required for native ligaments to fail is 598 N.
There is little literature showing the clinical and radiologic results
of these techniques in the short, medium, and long term, and the
published studies are case series with very small study populations.
The aim of this study was to review the outcomes after arthroscopic
fixation for acute AC joint dislocation using the TightRope device.

Materials and methods

A retrospective, descriptive, transverse study of patients with
acute AC dislocation of grade III, IV, or V (according to the
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Rockwood classification measured with a radiographic viewer by a
single observer using the true anterior-posterior projection) oper-
ated on with an arthroscopic technique and stabilized with the AC
TightRope device (Arthrex) was performed at the National Reha-
bilitation Institute of Mexico between January 2013 and March
2018. We selected 52 patients with the following indications for
surgery (104 patients underwent the surgical procedure during this
period but not all met the requirements or underwent follow-up for
the required period for selection): acute (<2 weeks) AC dislocation
(Rockwood grade III, IV or V), with no fractures, treated with
arthroscopic reduction and stabilization with the AC TightRope
device with a minimum follow-up period of 6 months.

A clinical evaluation was carried out with the Constant and
University of California, Los Angeles (UCLA) scores before and after
surgery. To evaluate maintenance of reduction, the CC distance was
measured and compared between the immediate postoperative
radiograph and the last control by the same radiographic viewer
system and observer. The radiographic measurements were clas-
sified as follows: “without changes” when the CC distance was
maintained, “lost reduction” when displacement of less than 50% of
the distance was noted between the preoperative and post-
operative radiographs, and “failed reduction” when displacement
of at least 50% of the distance was noted between the preoperative
and postoperative radiographs.

Figure 1 (A-F) Step-by-step arthroscopic surgical technique.
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Table I
Loss of reduction according to grade of displacement by Rockwood classification
(evaluated by radiographic imaging)

Cases Frequency, Reduction
% Maintained Loss Failure

Grade

I 21 40.4 16 4 1

v 4 7.7 3 1 0

\Y 27 51.9 19 5 3
Total 52 100 38 10 4
% 73 19 8
Reduction 11.7 27.8 (loss and

time, d failure

combined)

SPSS software (version 21; IBM, Armonk, NY, USA) was used to
analyze the data. Outcomes were evaluated using the Constant
score. The CC distance before vs. after surgery was compared
using the Student t test. P < .05 was considered statistically
significant.

Surgical technique

In all cases, surgery was performed with the patient in the
beach-chair position. The arthroscope was introduced through the
posterior portal to inspect the shoulder joint. An anterior-superior
portal was created with an outside-in technique using a spinal
needle for positioning. Then, a 7-mm partially threaded cannula
was inserted into this portal. Near the tip of the coracoid, an
anterior-inferior portal was established with an outside-in tech-
nique using the spinal needle to ensure that the base of the coracoid
could be reached; an 8.25-mm Twist-In Cannula (Arthrex) was
inserted through this portal, and débridement of the rotator in-
terval was started until the coracoid base could be visualized. Once
the interval was cleared, exposure of the coracoid base was per-
formed with a mechanical shaver and radiofrequency device
(Fig. 1, A and B). Through the anterior-inferior portal, the AC
TightRope Constant Guide (Arthrex) was inserted, and its tip was
positioned under the coracoid base (Fig. 1, C). The Guide Pin Sleeve
(Arthrex) was placed over the clavicle at its midline approximately
35 mm from the distal clavicle through a 1.5-cm incision made
in the Langer lines by splitting the deltotrapezial fascia. By use of
a power drill, the 2.4-mm Drill Tip Guide (Arthrex) was
inserted (Fig. 1, D).

A pin was introduced into the guide pin sleeve and advanced
through the clavicle and coracoid. The tip of the guide pin was
captured by the drill stop at the coracoid base under direct visu-
alization. The Constant Guide was removed, and the guide pin was

left in situ. By use of a power drill, a 4-mm cannulated drill was
slowly advanced over the pin and through the clavicle and coracoid.
The reamer was left in position while the inner guide pin was
removed. A nitinol suture-passing wire was advanced downward
through the cannulated drill, and the tip was grasped with an
arthroscopic grasper. The drill was removed prior to delivering
the wire tip out of the anterior-inferior portal, leaving the wire
loop superiorly. The 2 white traction sutures from the oblong
button were inserted through the wire loop of the nitinol suture-
passing wire. The suture-passing wire was pulled to retrieve the
2 white traction sutures out of the anterior-inferior cannula;
then, 1 of the 2 white traction sutures was pulled to flip the
oblong button into a vertical position suitable for advancement
through the bone tunnels (Fig. 1, E). Once the security of the
oblong button was confirmed, the arthroscope was placed into
the subacromial bursa through the posterior portal, and the
clavicle was reduced until the position was considered satisfac-
tory under direct visualization (Fig. 1, F). Both of the blue
TightRope suture tails were pulled to advance the round button
down to the surface of the clavicle. The sutures were tied on top
of the TightRope, making a surgeon's knot and 4 additional
half-hitches.

Postoperative care

The patients used a shoulder immobilizer for 4 weeks. They
were only allowed to remove the shoulder immobilizer for washing
and elbow flexion-extension exercises. Motion below shoulder
height was permitted after 4 weeks. Heavy-resistance work was
avoided until 3 months postoperatively.

Results
Demographic characteristics

The study included 52 patients, comprising 1 female and 51
male patients, with a mean age of 31.2 years (range, 14-57
years). There were 26 right shoulders (50%, 21 dominant arms)
and 26 left shoulders (50%, 7 dominant arms). The mean post-
operative follow-up period was 36.7 months, ranging from 6 to
65 months.

Dislocation mechanisms

The most frequent cause of AC dislocation was trauma by high-
energy sports, occurring in 21 cases (40.3%), followed by falls while
standing, in 20 (38.6%), and traffic accidents, in 11 (21.1%).

Figure 2 (A-C) Radiographic projections in right shoulder of patient classified as “without changes.”
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Figure 3 (A-C) Radiographic projections in right shoulder of patient classified as “lost reduction.”

Degree of injury by rockwood classification

In all patients, the degree of injury was graded by the Rock-
wood classification. We found a higher prevalence of grade V,
occurring in 27 cases (51.9%), followed by grade III, with 21 cases
(40.4%); grade IV showed the lowest frequency, with only 4 cases
(7.7%) (Table I).

CC distance correction

The CC distance decreased from 19.3 + 5.2 mm to 9.21 + 3.5 mm
on immediate postoperative radiographs (P =.0001) and was 10.83
+ 3.2 mm at the average final endpoint (P = .05 for immediate
postoperative vs. average final endpoint). No overcorrection
occurred.

Clavicular displacement after surgery

Reduction of the CC joint was maintained in 38 cases (73%)
(Fig. 2). At follow-up, 14 patients (27%) had postoperative
displacement; 10 patients (19%) showed loss of reduction (Fig. 3),
whereas 4 (8%) had reduction failure (Fig. 4). Of the 10 cases with
loss of reduction, 5 (50%) were classified as Rockwood grade V;
4 (40%), Rockwood grade III; and 1 (10%), Rockwood grade IV. Of
the cases with reduction failure, 3 (75%) had an initial Rockwood
grade of V whereas 1 (25%) was classified as Rockwood grade III;
failure did not occur in any Rockwood grade IV cases (Table I). The
groups more associated with loss of reduction or with failure were
Rockwood grade III cases (23%) and Rockwood grade V cases
(29.6%), with no statistically significant difference between them
(P =.8646).

Time from injury to surgery

The mean time from injury to surgery was 12.8 days (range, 3-30
days). Patients in whom the reduction was preserved were oper-
ated on after a shorter period, comprising 11.7 days, whereas
patients with a loss of reduction or with reduction failure had a
longer time from injury to surgery, comprising 27.8 days (Table I).
Comparison of the average number of days between injury and
surgery comparing successes vs. failures (11.7 days vs. 27.8 days),
assuming equal variance for both groups, yielded a t statistic of 14.6,
with P =.0001.

Clinical results

On clinical evaluation, 31 cases (59.6%) showed excellent results
whereas 21 (40.4%) showed good results on the UCLA scale, with a
mean score of 33.2 points. The total UCLA score was 33.6 points in
patients in whom the reduction was maintained; this result
decreased to 32.1 points in patients with loss of reduction or with
failure. However, no significant difference was found in function
and symptoms between patients in whom the reduction was
maintained and those with loss of reduction or with failure
(P = .095). Among patients in whom the reduction was main-
tained, the UCLA score was excellent in 24 (64.9%) and good in 13
(35.1%); in contrast, among patients with loss of reduction or
with failure, the percentage of excellent results was lower (33.3%)
and the percentage of good results was higher (66.7%). The
relative risk of adequate outcomes on the UCLA scale for partial
reduction or for failure was 1.7 (95% confidence interval, 0.8-3.7;
P = .07) (Table II). The mean Constant score was 97.2 points in
patients in whom the reduction was maintained compared with

Figure 4 (A-C) Radiographic projections in left shoulder of patient classified as “failed reduction.”
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Table II
Clinical results evaluated with shoulder scores
Scale Mean Excellent, Good, Reduction P
% % Maintained Loss value
or
failure
UCLA score 332 59.6 404 336 321 .095
points points points
Excellent, 64.9 333
%
Good, % 35.1 66.7
Constant 97.13 100 — 97.2 96.9 75
score points points points
Excellent, 100 100

%

UCLA, University of California, Los Angeles.
P < .05 is defined as statistically significant.

96.9 points in patients with loss of reduction or with failure,
without a significant functional difference between them
(P = .7553) (Table 11).

Associated lesions

Of the cases with AC joint dislocation, 9 (17.3%) were associated
with concomitant intra-articular pathologies: superior labrum
anterior-posterior lesion in 6 (11.54%), rotator cuff rupture in 2
(3.8%), and rupture of the coracohumeral ligament in 1 (1.9%).

Complications

Some degree of complication was noted in 8 cases (15.6%):
subclavicular calcification in 3 (5.8%), clavicle pain over the Tight-
Rope device in 2 (3.8%), arthrofibrosis in 1 (2%), coracoid fracture in
1 (2%), and superficial abscess in 1 (2%).

Discussion

There are multiple publications on the management of AC
lesions; however, most are works with few patients and short
follow-up periods. Our study includes 52 patients, comprising one
of the largest reported caseloads, comparable to the study by Kany
et al 1'° The average age of the patients in our study was 31.2 years,
and this does not differ from what is found in the literature in which
it is mentioned that this injury is frequent between the first and
third decades of life.* The majority of our cases were caused by
sports trauma, with most being related to cycling. The latter factor
differs from previous reports in the literature, in which football was
the more prevalent cause.'?

In terms of radiologic outcomes, a satisfactory result was ach-
ieved in 73.1% of cases in which the initial reduction was main-
tained compared with 26.9% in which some grade of postoperative
displacement was shown. The latter result is lower than the find-
ings reported by Lim et al,"® with a failure rate of up to 50%; Scheibel
et al, 22! with 42%; and Salzmann et al, 2°° with 34%. In the cases in
which the joint dislocation was stabilized with 2 implants, radio-
logic displacement also was observed in 16% to 18%. In our study,
the CC distance was 19.3 mm preoperatively and was reduced to
9.21 mm when evaluated in the immediate postoperative period. At
the last radiologic follow-up, the mean CC distance was 10.83 mm,
showing a statistically significant increase (P < .05).>*> Many hy-
potheses could explain these results: Thiel et al*> mentioned that
many studies report high failure rates because of the use of a single
device, and they recommended the use of 2 devices to decrease the
failure rate. However, the anatomy of the Latin American popula-
tion is different from that of the European and Anglo-Saxon

population; we often operate on small patients in whom it is
difficult to place 2 devices because of the small size of the coracoid
process. In addition, Scheibel et al 2! and Salzman et al 2% re-
ported failure rates very similar to our finding using 2 devices. Our
results are similar to those described by Cohen et al,> who showed
lower rates of failure using 1 device compared with double-device
fixation.

We consider that the reported index of failures is more related to
the time between AC dislocation and surgical treatment. We found
that patients in whom reduction was maintained were operated on
in a shorter time (11.7 days) than those who had some grade of
displacement after surgery (27.8 days), with a difference of 16 days
between these groups. We consider that the TightRope device,
either single or double, should be used only for acute injuries with a
period of less than 10 days to secure the repair of the native liga-
ments; for those AC dislocations with a period of more than 10
days, an anatomic reconstruction with graft or TightRope plus graft
could probably show better results.>”

In terms of functional results, we found that all patients had
excellent or good results according to both the UCLA and Constant
scores. However, when we compared these outcomes between
patients with some degree of postoperative displacement and
those with maintained reduction, no statistically significant dif-
ferences were found in both the UCLA and Constant scores. These
findings are similar to those reported by different authors showing
that the functional results are good to excellent without differences
between patients with failure and those in whom reduction in
maintained.?>?"?>> However, in our study, we found that almost 18%
of the cases with AC dislocation had concomitant intra-articular
lesions; this has been reported in 14%-15% of patients by some
authors in the literature.>**

Conclusion

Arthroscopic fixation using the TightRope device for acute AC
joint dislocation achieves satisfactory clinical outcomes. However,
CC reconstruction appears to result in subluxation in cases with AC
dislocation for a period of more than 10 days.

Disclaimer
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