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ARTICLE INTFO ABSTRACT

Article history: Objective: To assess the repair results of acromioclavicular dislocations (ACJD) grades IIl and

Received 7 November 2015 V, with anchors without eyelet, when compared with other techniques, and to evaluate

Accepted 23 February 2016 factors that can affect the final result.

Available online 30 August 2016 Methods: A retrospective study of 36 patients with ACJD grades III and V in the Rockwood
classification, 12 treated with anchors without eyelet, 11 with one tightrope, six with two

Keywords: tightropes, and six with subcoracoid cerclage, operated from September 2012 to February

Acromioclavicular joint 2015. Patients were assessed radiographically and through DASH, UCLA, the visual analog

Suture anchors scale of pain (VAS) and the Short-Form 36 (SF-36). Surgical time and the possible influence

Treatment outcome of some factors in the outcome were also assessed.

Results: The mean DASH score was 6.7; UCLA, 32.9; VAS, 1.2; and SF-36, 79.47. Radiographi-
cally, the final mean measurement was 9.93 mm, with no statistical difference between the
groups. The mean surgical time for Group I was 31 min; Group II, 19 min; Group III, 29 min;
and Group IV, 59 min. There was a significant difference between Groups Il and IV when com-
pared with the study group. The initial and immediate post-operative ACJD measurements
ACJD were correlated with the final measure.
Conclusion: The repair of acute ACJD with anchors without eyelet is as effective as the other
methods, with significantly shorter operative time when compared with the subcoracoid
cerclage technique. The final radiological result is influenced by the coracoclavicular initial
distance and the immediate postoperative measurement.
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Avaliacdo funcional e radiolégica da luxagdo acromioclavicular aguda
reparada com dncoras sem eyelet: comparagdo com outras técnicas

RESUMO

Palavras-chave:

Articulacao acromioclavicular
Ancoras de sutura

Resultado do tratamento

Objetivo: Avaliar os resultados do reparo das luxag¢des acromioclaviculares (LAC) graus III e
V, com ancoras sem eyelet, e comparar com outras técnicas, bem como fatores que possam
interferir no resultado final.

Meétodos: Estudo retrospectivo de 35 pacientes com LAC grau III e V, pela classificagao de
Rockwood, 12 tratados com ancoras sem eyelet, 11 com um Tightrope, seis com dois Tightropes
e seis com amarrilho subcoracoide, operados de setembro de 2012 a fevereiro de 2015. Os
pacientes foram avaliados radiograficamente e pelos escores de DASH, UCLA, pela escala
visual analégica de dor (EVA) e pelo Short-Form 36 (SF36). O tempo cirdrgico e a possivel
interferéncia de alguns fatores no resultado final também foram avaliados.

Resultados: A média dos escores foi de 6,7 no DASH; 32,9 no UCLA; 1,2 na EVA e 79,47 no SF-
36. Radiograficamente, a medida final média entre o coracoide e a clavicula foi de 9,93 mm,
sem diferenca estatistica entre os grupos. Quanto ao tempo cirdrgico, a média do grupo I foi
de 31 minutos; do grupo II, 19 minutos; do grupo III, 29 minutos e do grupo IV, 59 minutos,
houve diferenca significativa entre os grupos II e IV, quando comparados com o grupo em
estudo. A medida inicial da LAC e a medida pds-operatéria imediata (POI) tiveram correlacio
com a medida final.

Conclusdo: O reparo da LAC aguda com ancoras sem eyelet é tdo eficaz quanto outros méto-
dos e com tempo cirurgico significativamente menor quando comparado com a técnica de
amarrilho subcoracoide. O resultado radiolégico final é influenciado pela disténcia coraco-

clavicular inicial e do POI.
© 2016 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier

Editora Ltda. Este é um artigo Open Access sob uma licenca CC BY-NC-ND (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

The true incidence of acromioclavicular joint dislocations
(ACJD) is not known, since many affected individuals do not
seek treatment. Approximately 12% of all dislocations involv-
ing the shoulder affect the acromioclavicular joint.

Athletes who participate in contact sports (e.g., football,
rugby, martial arts) are at higher risk. ACJD is the most
common reason why athletes seek medical care following a
traumatic event in the shoulder; glenohumeral dislocation is
the second most frequent cause.’?

Men are more commonly affected, with an approximate
ratio of 5:1,% and younger subjects (<35 years) present this con-
dition more often, mainly due to their greater participation in
high-risk activities. Males in the second to fourth decades of
life have the highest frequency of ACJD and present, in most
cases, partial injuries of the ligaments.>

Depending on the severity of the trauma, an individual may
injure one or all of the ligaments, leading to different degrees
of ACJD.! The most commonly used classification is that of
Rockwood,* which stratifies this condition into six types.

The main function of the acromioclavicular joint and its
ligaments is to sustain the scapula and connect the upper limb
to the axial skeleton. In ACJD, this connection is lost; due to
gravity, the arm becomes lower relative to the clavicle, which
can lead to greater contact of the acromion on the tendon of
the supraspinatus muscle and thus cause symptoms of impact
and tendon injury, neurological symptoms due to traction of
the brachial plexus, and dyskinesia of the scapula.”>®

One of the first methods of ACJD treatment was fixation
with Kirschner wires after closed reduction. This technique
gives good results, but it has not been routinely used due to
rare but potentially fatal complications that can occur due to
breakage and migration of material.”

There are several surgical techniques for treating acute
ACJD; coracoclavicular fixation with subcoracoid ligation is
one of the most commonly used. The literature presents stud-
ies that compare the biomechanical differences of several
techniques, but few compare clinical and radiological differ-
ences in the results of the various methods.®

One option for the surgical treatment of ACJD is the cora-
coclavicular stabilization using suture anchors fixed in the
coracoid process, tying the knots in the clavicle through bone
tunnels.*'°

Results with this technique are divergent in the literature
due to a possible role of the anchor eyelet (Fig. 1), which pre-
cipitates the breakage of the wire, thus causing procedure
failure.'?

The use anchors without eyelet (Fig. 1), in which the high-
strength wire exits directly from the anchor itself, may be a
solution to this problem; the anchor is made of a material sim-
ilar to that of the wire, avoiding the contact of the latter with
a more rigid material that could break it.

Material and methods

Medical records of 36 patients who underwent surgical treat-
ment of acute ACJD grades III and V, operated by a single
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Fig. 1 - Difference between anchors with eyelet (arrow) and without eyelet.

surgeon at a single center between September 2012 and Febru-
ary 2015, were retrospectively reviewed. Age, gender, side, and
ACJD classification distribution is shown in Table 1. The study
included patients with shoulder trauma who had ACJD grades
Il or V, and who were operated in up to 30 days from the
time of injury. In addition to conventional radiographs (AP,
scapula profile, and axillary profile), all radiographs for diag-
nosis were made in the orthostatic position, with a weight of
2.5kg on each limb, featuring both acromioclavicular joints in
same image (Fig. 2). The minimum follow-up time was set as
six months. The exclusion criteria in the selection of patients
comprised cases of ACJD grade IV, cases associated with frac-
tures at other sites of the shoulder girdle, and cases that were
operated 30 days after injury date.

Surgical technique

Surgery was performed with patient under general anesthe-
sia and brachial plexus block, in a beach chair position. An
incision of approximately 2-3cm (Fig. 3) was made directly
on the distal end of the clavicle, which was osteotomized in
its distal 0.5cm and removed together with the meniscus,
as described by some authors in specific cases.’? Anteriorly
to the clavicle, the coracoid was digitally identified by pal-
pation, i.e., without direct visualization, the authors would
position the anchor insertion guide directly on its superior
face. Two double-loaded 2.9-mm anchors (Juggerknot-Biomet)
were used in all cases. Four bone tunnels were created in the
clavicle using a 2-mm drill, 2 cm from the end of the clavicle;
tunnels were square-shaped, with 1cm between them. Two

i A

Fig. 2 - Standard stress radiography presenting the
acromioclavicular joints in the same image, demonstrating
an ACJD V to the left.

wires were passed through each of them to repair the dislo-
cation. With these same wires, the deltoid and trapezius were
reinserted; these are often affected, mainly in ACJD grade V
lesions.

Postoperative period

Patients remained in continuous immobilization with a sling
for six weeks, after which rehabilitation was initiated. Phys-
ical therapy was initially indicated only for range of motion
gain; after this was completed, muscle-strengthening phase
was initiated, lasting about three months.

Statistical analysis

The results of the scores of different groups were analyzed in
SPSS (IBM) using the Kruskal-Wallis test, which is similar in
methodology to the Mann-Whitney, but allows for the assess-
ment of more than two groups simultaneously. Surgical time
and radiographic measurements, which were discrete vari-
ables with normal distribution, were analyzed by Student’s
t-test, compared in pairs, using Excel. For all tests, a confi-
dence interval of 95% was calculated and p-values <0.05 were

Fig. 3 - Postoperative aspect.
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Table 1 - Demographic data.

Patient Age Sex Side ACJD Classification
Group I
1 40 Male Left 5
42 Female Left 5
3 43 Male Left 3
4 48 Male Left 3
5 19 Male Left 3
6 24 Male Left 5
7 21 Male Right 5
8 58 Male Left 5
9 65 Male Left 5
10 20 Male Right 5
11 23 Male Left 5
12 22 Male Right 5
Group II
1 34 Male Left 5
60 Male Left 5
3 22 Male Left 5
4 32 Male Left 3
5 19 Male Right 3
6 36 Male Left 5
7 28 Male Left 3
8 32 Male Right 5
9 28 Male Left 5
10 22 Male Right 5
11 43 Male Right 3
Group III
1 50 Male Left 5
2 29 Male Left 5
3 37 Male Right 3
4 23 Male Right 5
5 35 Male Right 3
6 29 Male Right 3
7 27 Male Right 5
Group IV
1 27 Male Left 3
2 20 Male Right 3
3 36 Male Left 5
4 69 Male Right 3
5 50 Male Right 5
6 59 Female Left 5

considered to be significant. The possible variables that could
affect the final result were assessed in Excel using Pearson’s
coefficient. Values between 0 and 0.3 were considered to have
a weak correlation; between 0.3 and 0.6, moderate correla-
tion; and greater than 0.6, strong correlation. When inverse
relationship occurs, values are negative and were considered
using the same principle.

Results

The medical records of 36 patients operated in this service by a
single surgeon from September 2012 to February 2015 were ret-
rospectively reviewed. Patients were divided into four groups
according to the surgical technique used: minimally invasive
surgery using anchors without eyelet (Group I); arthroscopy
with use of a tightrope (Group II); arthroscopy with use of
two tightropes (Group III); and, open repair with subcoracoid
ligation using four high-resistance wires (Group IV) (Fig. 4).

The mean age of the patients was 33.4 years, with no signifi-
cant difference between the groups (p =0.696). Mean follow-up
was 20.2 months (6-38.03). Regarding the causes of ACJD, 24
(67%) occurred due to sporting accidents, nine (25%) due to
car accidents, and three (8%) due to household accidents. As
for the side, 15 (42%) occurred on the right and 21 (58%) of the
left; the dominant side was affected in 16 (44%) cases. Mean
preoperative distance between the coracoid and clavicle was
19.34mm (10.86-29.38); regarding the classification, 23 cases
of ACJD V and 13 ACJD III, there was no significant difference
between groups (Table 2). Mean time between the injury and
surgery was 7.57 days (1-30).

Mean time of surgical procedure was 31min in Group I,
19min in Group I, 29 min in Group III, and 59 min in Group
IV, with a statistically significant difference for Group I in
relationship to Groups II and IV. Patients were clinically and
radiologically assessed at one, two, four, and six weeks, three
and six months, and one and two years postoperatively. The
percentage of loss of reduction, measured by the ratio of the
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Fig. 4 - Immediate postoperative image.?
aGroups I, I, 111, and 1V, from left to right, respectively.

Table 2 - Measurements of the distance between the coracoid and clavicle, and quantitative analysis of the ACJD

classification.

Mean ACJD measurement, in mm ACJD III ACJID V
Group I 19.1 3 9
Group II 19.1 4 7
Group IIT 20.2 3 4
Group IV 178 3 3
p-Value between I and II 0.86 == =
p-Value between I and III 0.97 - -
p-Value between I and IV 0.96 = =

2 As this is a score presenting non-normal distribution, it was not possible to use the t-test to calculate the p-value.

Table 3 - Surgical time and pre- and postoperative measurements of the coracoclavicular space with long-term losses of

the reduction achieved in the immediate postoperative period.?

Surgical time Pre-op Immediate post-op Final Immediate Period in which the
in minutes measurement measurement measurement post-op reduction  loss of reduction
(mm) (mm) (mm) percentage loss occurred, in weeks
Group I 31 19.1 4.89 8.23 68% 14.5
Group II 19 19.1 5.45 11.25 106% 12.7
Group III 29 20 4.96 8.17 65% 18.8
Group IV 59 18 4.27 8.86 107% 20.2
p-Value (betweenIandIl)  <0.000000001 0.85 0.68 0.6 0.3 0.3
p-Value (betweenIand IIl) 0.12 0.97 0.95 0.47 0.4 0.42
p-Value (between I and IV)  0.000002 0.96 0.93 0.24 0.2 0.09

@ Values are presented as means. The percentage of loss of reduction was calculated by comparing the outcome of the measurement between
the coracoid and clavicle, with the measurement observed in the immediate postoperative period.

loss in millimeters on the measure achieved in the immediate
post-operative period, was significantly different for Group I
in relationship to Groups II and IV (Table 3). The moment of
loss of reduction was, on average, at the 13th week, with no
difference between groups.

In the clinical evaluation at six months, one year, and two
years after surgery, the DASH, UCLA, VAS, and SF-36 scores
were used. Mean DASH score was 6.7 points; mean UCLA was
32.9, with 17 (48%) excellent results, 18 (50%) good, and one
regular (2%); mean VAS was 1.2 points, with 32 (91%) cases of

minor pain and three (9%) cases of moderate pain; and mean
SF-36 score was 79.47, with no significant difference between
groups (Tables 4 and 5).

Some factors that could be correlated with the final clinical
and radiological outcome were assessed. A strong correlation
was observed between the reduction achieved in the imme-
diate postoperative period and at final follow-up, as well as a
moderate relationship between the measurement at the time
of the injury and final measurement (Table 6). Fig. 5 shows
the scatter plot for the measurement of the reduction in

Table 4 - Results of clinical scores (UCLA, DASH, and VAS).?

UCLA DASH VAS
Group 32.442.5 (26-35) 7.7 +7.1 (0.83-25) 1.24+1.3 (0-4)
Group II 33.442.3 (27-35) 5.949.8 (0-34) 1.242.0 (0-7)
Group I1I 32.042.0 (29-35) 5.849.0 (0.83-25.83) 1.841.2 (0-4)
Group IV 29.4+1.9 (30-35) 6.5+19.1 (0-47.5) 0.9+1.2 (0-3)
Kruskal-Wallis test (p-value) 0.33 0.31 0.16

@ Values are expressed as mean and standard deviation; the range is presented in parentheses.




Table 5 - SF-36 score, stratified by its areas.?

Vitality

Social aspects

Limitations due to
emotional aspects

Mental health

Functional Limitation due to Pain General health
capacity physical aspects
Group I 93+6.7 (84-100) 76 +32.3 (25-100) 88+ 18.5 (62-100) 74 +18.5 (55-100)
Group II 92 +12.5 (60-100) 75 +38.2 (0-100) 73 +28.4 (0-100) 72 +19 (45-100)
Group 11 95 +9 (75-100) 88 419 (50-100) 73421 (41-95) 70+ 16 (55-100)
Group IV 87 + 24 (40-100) 75+ 38 (0-100) 814100 75 +25 (35-100)
Kruskal-Wallis test 0.9 0.91 0.23 0.78

75 415.9 (40-90)
82 415 (50-100)
82 412 (80-100)
92 4 8 (80-100)
0.13

85+ 15.3 (45-100)
92+ 19 (37.5-100)
84+ 12 (75-100)
90+ 17 (62.5-100)
0.33

75 4 34.2 (0-100)
88 421.3 (33.3-100)
88 4 25 (33.3-100)
74 439 (0-100)

0.8

90 4 8.6 (80-100)
78 4 24 (33-100)
75 418 (52-100)
89 415 (64-100)
0.23

@ Values are expressed as mean and standard deviation; the range is presented in parentheses.

99S

895-195:(S)TS'9T07 "d0L¥O SVYE ATY



REV BRAS ORTOP.2016;51(5):561-568 567

Table 6 - Correlation of variables with the outcome (Pearson’s coefficient).

Final measurement VAS DASH UCLA SF36
Immediate post-op measurement 0.67 0.24 0.2 -0.1 -0.5
Initial measurement 0.37 0.14 0.5 -0.18 —0.12
Time to surgery 0.1 0.16 0.5 0.21 -0.8
Time to loss of reduction -0.1 0.12 0.2 -0.7 -0.12
Age 0.8 0.6 0.2 0.3 0

Association between immediate postoperative
period measurement and final measurement

2 25
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Immediate postoperative period measurement

Fig. 5 - Scatter plot.

the immediate postoperative period and final measurement,
showing a strong correlation between these measures.

There was a symptomatic loss of reduction in one (2%)
case from Group II, which occurred at 14 weeks postopera-
tively, requiring surgical approach and treated as a chronic
ACJD using a semitendinosus graft. All patients who practiced
sports with use of the upper limb (16 patients) were able to
return to the same level of activity prior to injury, except for
one patient from Group II, who was a swimmer. There were
no significant complications in any of the groups.

Discussion

The high rate of complications associated with the vari-
ety of methods described in literature for the treatment of
ACJD reflects the inefficiency in restoring the anatomy of the
acromioclavicular region. Provisional fixation with pins or cer-
clage is not recommended, due to the increased incidence
of degenerative changes of the acromioclavicular joint, bone
erosion, and pin breakage or migration.'® The concept of trans-
fer of the coracoacromial ligament (Weaver-Dunn procedure),
with its various modifications, is that such a transfer would
withstand tensile forces as the native ligament does. How-
ever, it has been proven that the coracoacromial ligament is
biomechanically inferior in comparison with the reconstruc-
tion with semitendinosus tendon graft, leading to chronic
subluxation or dislocation of the acromioclavicular joint in
30% of cases.'*

Treatment principle for ACJD cases is reduction of the
injured joint and maintenance of this reduction until the
soft tissue heals and the distal clavicle stabilizes. Su et al.*®
used an anchor in place of a screw, as a modification of
the Bosworth technique, and obtained satisfactory results
in 11 patients operated due to ACJD. They concluded that
this procedure is simple, and anatomically reproduces the
coracoclavicular ligaments to provide vertical and horizontal
stability in cases of ACJD. The advantages of using anchors

instead of subcoracoid ligation include shorter surgical time,
which was also demonstrated in the present study, and less
risk of nerve and vascular injuries, as it is not necessary to
address the medial aspect of the coracoid.’'® Furthermore,
the new generation of anchors without eyelet has the poten-
tial advantage of not having implant material, which can
cause breakage of the high-strength wire upon their contact.'?

Breslow et al,' in a cadaveric study, compared the
mechanical stability achieved after coracoclavicular stabiliza-
tion with the technique of subcoracoid ligature with the suture
anchors technique. Although the group with anchors has
shown slightly better results, both methods were proven to
be statistically similar. The suggested hypothesis was that the
ligature has some accommodation of movement in the sub-
coracoid region, and that it would generate lower stability.
Another study, which compared the biomechanical strength
of Endobuttons, anchors, and hook plates, demonstrated that
the first two have better stability and resistance.’®

The loss of initial reduction has been described in the liter-
ature; the inaccurate insertion site of the anchors has been the
reason pointed out by some authors.®'? The present authors
believe that the observed loss is more closely related to the
quality of scar tissue, occurring when there is a rupture of the
wires due to fatigue and this tissue has to assume the role of
joint stabilizer; it is important to note that this is a hypothesis,
and to date there are no studies that corroborate it. However,
this was observed in the new surgical approach to the sin-
gle case that required another surgery due to symptomatic
loss of reduction. In the present study, we observed that in
all cases from the four groups, there was a loss of reduction
compared to what was achieved in the immediate postopera-
tive period; this loss of reduction occurred around the 13th
week. The authors also hypothesized that the quality of scar
tissue is directly determined by the stability achieved by the
fixation method, which was verified in the present study, as
the smallest losses, in a statistically significant manner, were
observed precisely in the methods that presented greater sta-
bility in biomechanical studies.” '8 As some loss of reduction
is expected to occur, to a greater or lesser degree, the authors
sought to perform a hyper-reduction in all cases in the present
study. A strong correlation between the immediate post-
operative measurement and the final measure was observed.
The greater the hyper-reduction, the smaller the final radio-
graphic measurement of the coracoclavicular region. Thus,
the final result was esthetically and radiologically satisfac-
tory, without impacting the functional result. Studies in the
literature show that the loss of reduction does not affect the
clinical outcome of the treatment.'®?! This was also observed
in the present study. Only one patient had symptomatic loss
of reduction and required a new surgical procedure.
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Conclusion

Surgical treatment with anchors without eyelet showed excel-
lent clinical and radiological results, with loss of reduction
comparable to the arthroscopic method with two tightropes,
and significantly lower than methods of subcoracoid liga-
ture with four high-strength wires and arthroscopy with one
tightrope. Surgical time for this method was significantly
lower than the subcoracoid ligature, with the possibility of
a small surgical incision of approximately 2cm. Regardless
of the technique used, a hyper-reduction of the joint should
always be attempted, aiming for more favorable radiographic
and esthetic results.
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