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Objective To evaluate the clinical, radiological and functional results of the surgical
treatment of acute acromioclavicular dislocation using a coracoclavicular ﬁxation
technique (syndesmopexy) with two metallic anchors, temporary clavicle and scapula
ﬁxation, and transfer of the coracoacromial ligament.
Methods Longitudinal observational study of 30 patients with diagnoses of acute
acromioclavicular dislocation, who were submitted to surgical treatment with a
minimum follow-up of six months, and who were evaluated clinically, radiologically,
and by the University of California at Los Angeles (UCLA), the Disabilities of the Arm,
Shoulder and Hand (DASH) and the Constant-Murley functional scores.
Results The mean values of the scores were: UCLA ¼ 32; DASH ¼ 11.21; and ConstantMurley ¼ 86.93, with satisfactory results higher than 80%. The unsatisfactory results were
associated with acromioclavicular pain on palpation, positive subacromial impingement
tests, and older age group, presenting statistical signiﬁcance (p < 0.05). Radiologically,
higher values on account of the coracoclavicular distance ratio from the operated shoulder
compared to the normal shoulder were related to worse outcomes, but with no statistically
signiﬁcant difference. No associations were found between the results of the functional
scores and the variables degree of the injury, coracoacromial ligament transfer, clinical
impression of loss of reduction and scapulothoracic dyskinesis.
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Conclusion The technique used provides an efﬁcient ﬁxation, with a high level of
satisfaction according to the UCLA, Constant-Murley and DASH scores; moreover, it has
a low complication rate, despite the high rate of residual radiological acromioclavicular
subluxation.

Resumo

Palavras-chave

► articulação
acromioclavicular
► resultado do
tratamento
► âncoras de sutura

Objetivo Avaliar os resultados clínicos, radiológicos, e funcionais do tratamento
cirúrgico da luxação acromioclavicular aguda, utilizando a técnica de sindesmopexia
coracoclavicular com duas âncoras metálicas, ﬁxação temporária clavículo-escapular, e
transferência do ligamento coracoacromial.
Métodos Estudo observacional longitudinal com trinta pacientes com diagnóstico de
luxação acromioclavicular aguda submetidos à cirurgia, com seguimento mínimo de
seis meses, avaliados clínica, radiograﬁcamente, e pelos escores de University of
California at Los Angeles (UCLA), Disabilities of the Arm, Shoulder and Hand (DASH) e
Constant-Murley.
Resultados Os valores médios dos escores foram: UCLA ¼ 32; DASH ¼ 11,21; e
Constant-Murley ¼ 86,93, com resultados satisfatórios acima de 80%. Os resultados
insatisfatórios foram relacionados à dor acromioclavicular, a testes de impacto
subacromial positivos, e aos pacientes de faixa etária mais elevada (p < 0,05).
Radiologicamente, valores maiores em razão da distância coracoclavicular do ombro
operado, comparado com o ombro normal, foram relacionados a piores resultados,
embora sem signiﬁcância estatística. Não foi observada associação entre os resultados
dos escores funcionais e as variáveis grau da lesão, transferência do ligamento
coracoacromial, impressão clínica de perda de redução, e discinesia escapulo-torácica.
Conclusão A técnica utilizada propicia uma ﬁxação eﬁciente, com alto índice de
satisfação segundo os escores de UCLA, Constant-Murley e DASH. Observou-se baixo
índice de complicações apesar da frequência elevada de subluxação acromioclavicular
radiológica residual.

Introduction
Acromioclavicular dislocation (ACD) is a frequent lesion,
which usually occurs after a fall to the ground, with direct
trauma to the shoulder, and the arm in adduction.1 It
accounts for 9 to 12% of shoulder girdle injuries, and is
more frequent in young adults, athletes, and ﬁve times
more common in men than in women.1,2 Most lesions of
the acromioclavicular (AC) complex are incomplete, mainly
affecting the AC ligaments.1 In cases of trauma of greater
intensity of this complex, injuries also occur in the coracoclavicular (CC) ligaments and deltotrapezoidal fascia, which
are stabilizers of the AC joint (ACJ).2
Acromioclavicular lesions were originally described by
Tossy et al2 as grades I, II and III, and were subsequently
modiﬁed by Rockwood and Williams,3 who described grades
IV, V and VI. This classiﬁcation presents good reproducibility
among orthopedists,3 and it is also used to guide the indication
of clinical or surgical treatment. According to Rockwood and
Williams,3 surgical treatment is recommended for grades IV, V
and VI, and for some cases of grade III. The conservative
treatment is indicated for cases of grades I and II. There is
controversy about the optimal treatment of ACD, especially
regarding cases of grade III.4 Surgical treatment options
include ﬁxation of the ACJ with wires or a plate, whether or
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not associated with coracoacromial (CA) ligament transfer, CA
ﬁxation with a CC screw or CC anchors, temporary ﬁxation
with Kirschner wires, and ligament reconstruction.3–5
There is no consensus regarding the treatment of this lesion.5
The techniques that bring the clavicle closer to the coracoid
process (syndesmopexy) have shifted from the use of subcoracoid screws or ties to the use of anchors and materials such as
Endobutton (Smith & Nephew, London, United Kingdom),
which can be made by open, minimally-invasive or arthroscopic
methods. The technique of the surgical treatment of acute ACD
with CC stabilization using two anchors has the advantage of
mimicking the anatomical origin of the CC ligaments and their
insertions in the clavicle;6 another advantage is the use of an
implant that is accessible to Brazilian orthopedists.
The aim of the present study is to evaluate the clinical,
radiological and functional results of the surgical treatment of
acute ACD using the technique of CC syndesmopexy with two
metallic anchors and temporary clavicle and scapula ﬁxation.

Materials and Methods
The present study, was approved by the Ethics in Research
Committee of our institution (CAAE 58252216.0.0000.5133),
and all selected individuals agreed to participate by signing the
informed consent form. This is an observational longitudinal
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study of patients with acute ACD surgically treated by three
surgeons participating in the study, using the technique of CC
syndesmopexy with two metallic anchors and temporary
clavicle and scapula ﬁxation in tertiary hospitals in the period
from January 2011 to March 2016. The sample studied was
comprised of 41 individuals submitted to surgery for the
treatment of acute ACD of grades III, IV and V according to
the classiﬁcation by Rockwood and Williams.3 The inclusion
criteria were: age > 18 years, surgery performed 6 months or
more before the date of the assessment, and surgical treatment
of acute ACD by the aforementioned technique considering, for
temporal effect, the period of up to 3 weeks as acute ACD.7 The
exclusion criteria were: history of previous ACD in the same
limb, previous surgery on the same shoulder, and inability to
answer the functional assessment questionnaires or to attend
the outpatient reevaluation. Out of the 41 patients, 1 was in a
coma due to complications unrelated to the surgical procedure; 4 refused to participate in the study; 2 did not ﬁt the
criteria for the treatment of acute ACD; and 4 were not found
for evaluation. The ﬁnal sample consisted of 30 participants
whose medical records were analyzed, and the patients were
submitted to functional and radiological evaluations.
The primary outcome of the study was the UCLA functional score,8 followed by the DASH9 and Constant-Murley10
scores, and the results found were classiﬁed as satisfactory or
unsatisfactory.8,11 The secondary outcomes evaluated were:
CA ligament transfer in the procedure; complications arising
from surgery; mean age of the patients; clinical examination
data (clinical impression of loss of ACD reduction, scapulothoracic dyskinesis [STD], AC pain on palpation, subacromial
and AC impingement maneuvers, such as the Neer, Hawkings-Kenedy, Yokun and cross body adduction tests);12 and
radiological evaluation (loss of reduction, AC degeneration).
The diagnosis of ACD, as well as the classiﬁcation by
Rockwood and Williams,3 was radiographically performed
in the anteroposterior (AP) and Zanca incidences for the
clavicle and shoulder axillary proﬁle.13 The radiological
evaluation also used a ratio as a comparative measure of
the CC distance (CCd) of the operated and normal sides
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(CCd_O/N), in the radiograph of the clavicle in the AP and
Zanca incidences, dividing the value of the CCd of the
operated side (CCd_O) by the one of the normal side
(CCd_N), as demonstrated in ►Figure 1. We also adopted
the radiological criteria according to Rush et al14 for the
assessment of the postoperative AC reduction, considering
loss of postoperative reduction an increase in CCd_O/N  2,
and residual subluxation as CCd_O/N between 1 and 2.
The procedure was performed with the patient in the
beach chair position, under brachial plexus block and general
anesthesia. A saber-type incision was made in the AP direction, starting 1 cm medial to the acromioclavicular joint,
from the posterior edge of the clavicle up to 1 cm superior
to the upper edge of the coracoid process. When intact, the
deltotrapezoidal fascia was incised parallel to its ﬁbers. In
some patients, at the surgeon’s discretion, the CA ligament
was identiﬁed, which was dissected until its acromial origin,
and then sectioned and repaired for transfer to the lateral
third of the clavicle in transosseous ﬁxation. Through dissection, the base of the coracoid process was exposed, enabling
the insertion of two 4-mm metallic anchors, each with 1 or 2
non-absorbable suture threads, adapted according to the
technique of Dal Molin et al.6 The sutures were inserted
into 2 holes made in the clavicle with a 2.0-mm drill to
reproduce the anatomical insertion of the coracoclavicular
ligaments: a posteromedial oriﬁce for the conoid ligament
and, 1 cm laterally, an anterolateral oriﬁce of the same size,
for the trapezoid, at a distance of 1 cm from the ACJ. Prior to
the CC approach with the anchor sutures, the ACJ was
anatomically reduced: while the assistant performed the
retracting scapula stabilization maneuver and the clavicle
reduction, the surgeon performed clavicle-spinal ﬁxation by
directing a 2.5-mm Kirschner wire from the anterior superior edge of the lateral third of the clavicle to the base of the
scapular spine, according to the technique described by
Carrera et al15 (►Figure 2). The anchor sutures previously
inserted into the holes in the collarbone were tied, and the CA
ligament, when transferred, was tensioned. The deltotrapezial fascia was carefully sutured, the Kirschner wire was

Fig. 1 Calculation of the coracoclavicular distance of the operated and normal sides (CCd_O/N: 12.31/11.40 ¼ 1.07). Patient with 7% of residual
subluxation
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Fig. 2 Postoperative anteroposterior (AP) radiograph of the shoulder and proﬁle of the scapula in the postoperative period, showing the
anchors in the coracoid process and the temporary ﬁxation Kirschner wire between the clavicle and the scapular spine.

buried under the fascia, and the ﬁnal closure by layers was
performed.
Postoperatively, the limb was immobilized in an abduction
sling for 6 weeks. The patient was instructed to immediately
begin elbow ﬂexion/extension exercises and gentle medial and
lateral shoulder rotation. Shoulder elevation > 45 degrees was
discouraged to prevent the clavicular and scapular Kirschner
wire from breaking, migrating or having its insertion loosened.
After six weeks, the Kirschner wire was removed in the
operating room under local anesthesia and sedation, and the
patient was allowed to perform all shoulder movements and
begin physical therapy rehabilitation. Return to contact sports
was allowed after three months of surgery.
The statistical analysis, with quantitative variables, was
described by mean and standard deviation, and the qualitative
variables, by absolute frequency and percentages. To test for
differences between the groups with respect to the quantitative variables, the Mann-Whitney U test was used. The effect
size was evaluated by Cohen d16, using the weighted standard
deviation and adopting the following classiﬁcation for
interpretation: small ¼ 0.20–0.49; moderate ¼ 0.50–0.79;
high  0.80.16 To test for differences between proportions,
the Fisher exact test was used. In this case, the effect
size was evaluated by Cramér V, adopting the following classiﬁcation for interpretation: small ¼ 0.10–0.29;
moderate ¼ 0.30–0.49; high  0.50.16 All analyses were performed using the International Businness Machines Statistical
Package for the Social Sciences (IBM SPSS, IBM Corp., Armonk,
NY, US) software, version 24.0. The level of statistical signiﬁcance was established as p < 0.05. To calculate the sample size,
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when necessary, we used the GPower 3.1 (Universität Düsseldorf, Düsseldorf, North Rhine-Westphalia, Germany)
software.17

Results
Thirty individuals met the inclusion criteria, most of them male
(n ¼ 28; 93.3%). The median follow-up was of 18 months (7 to 40
months), the average age of the patients was 40 years (12.7; 20
to 71 years), and 28 of them were right-handed (93.3%). The
dominant limb was affected in 15 patients (50%). The average
time to surgery was of 6 days (6.4). The most common causes
were fall to the ground (n ¼ 9), fall from a bicycle (n ¼ 9) and fall
from a motorcycle (n ¼ 8). According to the classiﬁcation of
Rockwood and Williams,3 the patients were classiﬁed as grade
III (n ¼ 16), grade IV (n ¼ 3) and grade V (n ¼ 11). The CA
ligament transfer was performed in 17 patients (56.7%). A total
of 5 cases (16.6%) developed acute postoperative complications:
1 case of prominent Kirschner wire, which caused discomfort in
the posterior shoulder region; 1 case of Kirschner wire exteriorization in the sixth postoperative week, both resolved by wire
removal in the sixth week after surgery; 2 cases of surgical
wound infection treated with oral antibiotics for 10 days; and 1
case of deep infection requiring surgical lavage and debridement, followed by intravenous antibiotics for 2 weeks.
In the clinical evaluation, 6 patients (20.0%) presented AC
pain on palpation, and 10 patients (30.0%) presented STD.
Positive subacromial impingement tests were observed in 6
patients (20%), and the clinical impression of loss of reduction
after surgery, assessed by the observer, was perceived in
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9 patients (30%). The spontaneous satisfaction rate with the
treatment was of 96.87%.
In the functional evaluation, the ﬁnal mean values
(standard deviation) of the functional scores were: UCLA
¼ 32 (6.33); DASH ¼ 11.21 (20.18); and Constant-Murley
¼ 86.93 (20.34). In the classiﬁcation of the score results as
satisfactory or not, we found that 86.7% of the sample had
satisfactory UCLA (> 27) scores; 83.3% had satisfactory DASH
(<20) scores; and 80.0% had satisfactory Constant-Murley
(> 79) scores.
At the radiological evaluation, AC degeneration was observed in 4 patients (13.3%). According to criteria of Rush
et al,14 2 cases (6.6%) showed loss of reduction in the AP
incidence, and 4 cases (13.3%), in the Zanca incidence. Residual
subluxations were observed in 24 patients (80%) in the AP
incidence, and in 20 patients (67%) in the Zanca incidence.
Only 4 patients (13%) in the AP incidence and 6 patients (20%)
in the Zanca incidence kept the reduction on the opposite side.
The comparison of the clinical characteristics and the
UCLA, DASH and Constant-Murley scores is presented in
►Table 1. The patients with unsatisfactory functional results
were found to have AC pain on palpation, positive subacromial impingement tests, and higher mean age when compared to the patients with satisfactory functional results.
Patients aged > 50 years presented worse functional results.
For these variables, the relationships and differences observed were of high magnitude (d > 0.80; V > 0.50).
The degree of AC dislocation and STD are not associated
with the functional results evaluated by the UCLA, DASH e
Constant-Murley scores (p > 0,05).
Radiologically, we observed that AC degeneration was more
frequent in patients with unsatisfactory results evaluated by
the UCLA, although this result was within the signiﬁcance
threshold (p ¼ 0.07). Considering the 15% prevalence of unsatisfactory UCLA results, a sample size of 45 patients is estimated
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in order to be able to ﬁnd a statistically signiﬁcant association
between the AC degeneration observed on radiography and
the functional outcome assessed by the UCLA.17
The measure of the CCd_O/N in the AP and Zanca radiological incidences was correlated with the clinical data and
functional scores. We found that patients with unsatisfactory
results in the functional scores presented higher values of the
CCd_O/N, but this was not statistically signiﬁcant (p > 0.05);
however, the effect size observed in the DASH and ConstantMurley scores for the association of the CCd_O/N in the Zanca
incidence was of moderate magnitude (d ¼ 0.66 e d ¼ 0.56
respectively). As a sample calculation, considering the proportion of 17% of patients with unsatisfactory functional
results, 204 patients would be needed (30 patients with
unsatisfactory results) in order to be able to observe a
statistical signiﬁcance between the increase in the CCd_O/N
and worse results in the functional questionnaires.17
No statistically signiﬁcant difference was observed in the
dCC_O/N in the AP and Zanca incidences in relation to
the degree of the lesion (p > 0.05), to the CA ligament transfer
(p > 0.05), and to the clinical impression of loss of reduction
(p > 0.05). To evaluate the relationship between the amount
of radiological subluxation and the clinical/functional
aspects, we adopted the cut-off point of 1.5 in the dCC_O/N.
There was no statistically signiﬁcant association with the
functional scores. (►Table 2; p > 0.05).
Finally, CA ligament transfer during surgery showed no
difference in the functional scores, and was not related to the
clinical impression of loss of reduction or to the dCC_O/N in
the AP and Zanca incidences.

Discussion
The goal of acute ACD treatment is to achieve a reduction that
enables soft tissue healing and recovery of previous joint

Table 1 Association between the clinical evaluation and the UCLA, DASH and Constant-Murley functional scores
UCLA
Variables/
Categories

DASH

Constant-Murley

S
(n ¼ 26)

U
(n ¼ 4)

p-value

S
(n ¼ 25)

U
(n ¼ 5)

p-value

S
(n ¼ 24)

U
(n ¼ 6)

p-value

III (n ¼ 16)

87.50%

12.50%

1

81.30%

18.80%

1

81.20%

18.80%

1

IV and V (n ¼ 14)

85.70%

14.30%

85.70%

14.30%

78.60%

21.40%

No (n ¼ 24)

100.00%

0.00%

95.80%

4.20%

91.70%

8.30%

Yes (n ¼ 6)

33.30%

66.70%

33.30%

66.70%

33.30%

66.70%

No (n ¼ 24)

100.00%

0.00%

100.00%

0.00%

95.80%

4.20%

Yes (n ¼ 6)

33.30%

66.70%

16.70%

83.30%

16.70%

83.30%

37.4 
11.7

53.8 
6.0

ACD grade

AC pain
0.001

0.003

0.007

Impingement tests

Age (years; mean 
standard deviation)

38.2 
11.7

56.7 
3.2

0.001
0.005



38.0 
11.9

54.0 
6.7

< 0.001
0.006



< 0.001
0.002

Abbreviations: AC, acromioclavicular; ACD, acromioclavicular dislocation; DASH, Disabilities of the Arm, Shoulder and Hand; S, satisfactory; U:
unsatisfactory; UCLA, University of California at Los Angeles .
Notes: Percentages: relative to the lines; p-value: Fisher exact test and Mann-Whitney U test; signiﬁcant difference, p < 0.05; #signiﬁcance threshold.
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Table 2 Relationship of the mean values of the functional scores and CCd_O/N on the AP and Zanca radiographs
Variable

n

DASH

< 1.5

23

11.9  21.1a

87.8  19.7a

32.0  6.1a

 1.5

7

8.9  18.0a

84.0  23.7a

31.8  7.4a

< 1.5

18

9.3  19.9a

89.7  18.5a

32.7  4.8a

 1.5

12

14.1  21.1a

82.8  23.0a

30.9  8.2a

CCd_O/N AP

p-value

Constant-Murley

0.92

CCd_O/N Zanca

p-value

UCLA

0.41

0.22

p-value
0.84

0.19

0.61

Abbreviations: AP, anteroposterior; DASH, Disabilities of the Arm, Shoulder and Hand; CCd_O/N, coracoclavicular distance of the operated and
normal sides; UCLA, University of California at Los Angeles.
Notes: aMean  standard deviation; p-value calculated by the Mann-Whitney test.

function; however, the numerous procedures described in
the literature show the lack of consensus regarding the ideal
method.18 The mean values of the functional scores were:
UCLA ¼ 32 (6.33); DASH ¼ 11.21 (20.18); and ConstantMurley ¼ 86.93 (20.34), with overall satisfaction of 96.87%
(all but 1 patient in the sample). Algarín et al19 evaluated 42
patients treated with a minimally-invasive technique, and
obtained 86% of satisfactory results according to the UCLA
score.
There are several surgical options for the treatment of
ACD, and they are didactically divided as ﬂexible CC ﬁxation
techniques (such as CC ties or anchor ﬁxation) or rigid CC
ﬁxation techniques (such as CC screws or hook plates). The
so-called ﬂexible options are considered more biological
because they provide the movement of the clavicle in relation to the acromion, and do not require the removal of the
implants. The CC ﬁxation with screw generates excessive
stiffness in the ACJ, which may lead to implant breakage,
acromial or clavicular osteolysis, loss of reduction, and need
for a new procedure for removal.5 The use of the hook plate
has a high rate of complications, including acromial osteolysis or fracture, subacromial bursitis, and osteoarthritis.20,21
According to Koukakis et al,20 the removal of the implant
transfers the responsibility for maintaining the reduction
only to scar tissue, favoring recurrence.
Even the so-called ﬂexible options are not risk-free. According to Baker et al,22 high-strength wire subcoracoid cerclage
can cause local bone erosion and maintain the anterior clavicle
subluxation, which has been shown to cause pain, arthritis and
decreased strength. Fixation of the clavicle to the coracoid
process with suture anchors and the use of a temporary metal
pin between the clavicle and the scapular spine presents an
alternative to avoid complications and simplify temporary
ﬁxation.15 In the patients of the present study, CC anchors
were used as the main procedure, and temporary clavicle and
scapula ﬁxation, as an auxiliary method. According to Tamaoki
et al,23 in a cross-sectional study with Brazilian orthopedic
surgeons regarding the treatment of ACD, in surgical cases of
grade III, 63% of the respondents use CC ﬁxation in their
patients, while 51% prefer the AC transarticular ﬁxation
technique.
Clavicle ﬁxation in the scapular spine was performed
sparing the ACJ from further aggression and aiming to
Rev Bras Ortop
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avoid complications such as residual pain in the AC. Eskola
et al,24 in a randomized trial about the surgical treatment
of ACD comparing CC ﬁxation with screw and AC transarticular metallic wire, showed better results with the use
of transarticular metallic wire. However, the technique is
associated with a high rate of complications, including
infection, loss of reduction, development of AC osteoarthritis, and breakage and migration of the metallic wire. This
study shows beneﬁts of the temporary ﬁxation between
the clavicle and scapular spine, as it prevents the loosening
of the anchor sutures in the ﬁrst weeks after surgery,
enabling a better soft tissue healing and aiding in maintaining dislocation reduction after the removal of the
Kirschner wire.
The best treatment method for grade-III injuries is uncertain.25 Some authors describe similar results regarding the
surgical and non-surgical treatments in cases of grade III,18
while others found unsatisfactory results with the nonsurgical treatment, such as residual pain and decreased
shoulder muscular strength in up to 50% of cases, favoring
the surgical management as a choice in these cases.26
According to Rasmont et al,27 conservative treatment is the
ﬁrst choice for these lesions. In the sample studied, the
percentage of satisfaction of grade-III patients was of 100%,
and in the functional evaluation, the satisfactory results were
of 87.5% in the UCLA; of 81.3% in the DASH, and of 81.2% in
the Constant-Murley score, considering patients with gradeIII ACD. These results demonstrate that this method is a good
option for this group of patients, with high satisfaction rates
at the end of the follow-up.
Although the literature shows good functional results
with the use of metallic anchors in the coracoid as a method
of treatment of acute ACD,15,18,19 different results were
found according to the age of the patients. In the sample of
the present study, there was a statistically signiﬁcant difference, with worse functional results in the UCLA (p ¼ 0.005),
DASH (p ¼ 0.006) and Constant-Murley (p ¼ 0.002) scores in
patients with mean ages of 56.7 (3.2), 54.0 (6.7), 53.8
(6.0) years respectively, suggesting that the treatment of
acute ACD by this method in patients of this age group should
be reviewed. Additional studies are needed to elucidate the
relationship among the unsatisfactory functional outcomes
in older patients.
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An auxiliary procedure, CA ligament transfer, works, in
principle, as an organic reinforcement for AC stabilization.
According to Johansen et al,5 the use of the CA ligament has
biomechanical limitations if employed alone in the treatment of AC instability, and it must be used simultaneously
with CC ligament reconstructions. However, no statistically
signiﬁcant differences were found regarding the functional
results between the groups that performed or not the adjuvant CA ligament transfer.
The observer’s description of loss of reduction after
surgery or residual subluxations on the radiological examination is frequent. According to the literature, the evidence of
recurrent deformity ranges from 8 to 18%.28–30 In the technique of anchor reconstruction, according to Breslow et al,31
one of the reasons for the loss of reduction is the inaccurate
insertion of the anchors in the coracoid. In the present study,
recurrence was observed in 2 patients (6.6%) on the AP
radiograph. Carrera et al15 described 3 cases of relapse in
21 patients evaluated. Some studies show that loss of reduction, with consequent residual subluxation of the ACJ, does
not affect the ﬁnal clinical outcome of the treatment.4,32,33
Cavinatto et al4 reported a high rate of loss of initial reduction after arthroscopic CC ﬁxation with anchors, with a
satisfactory outcome. Lädermann et al,34 in a clinical, radiological and isokinetic study with 37 patients undergoing CC
cerclage and AC stabilization with non-absorbable sutures
for the treatment of ACDs, found loss of reduction in 7 (18.9%)
patients, and that was related to the less satisfactory results.
In the present sample, we observed that 30% of the patients
had the clinical impression of loss of reduction, and 80% of
residual subluxations were observed on the AP radiograph,
but most patients had satisfactory functional scores.
The standardization of radiographic evaluation criteria for
postoperative outcomes is necessary. Figueiredo et al35
described the loss of AC reduction of 19% on panoramic
shoulder radiographs. In the present study, we used the relative
measurement of the CCd_O/N in order to measure in a
more reliable manner the loss of reduction and to evaluate
the possible relationships between the residual measurement
and the unsatisfactory functional results. Although patients
with unsatisfactory results in the functional scores presented
higher values in the CCd_O/N, there was no statistical signiﬁcance (p > 0.05). As both incidences (AP and Zanca) presented
some correlation with the subluxation results in the value of the
dCC_O/N, the authors recommend any of the incidences for
postoperative radiological follow-up.
A positive aspect of the study is the use of 3 scores
(UCLA, DASH and Constant-Murley) in the evaluation of
functional results, all with satisfactory results in more than
80% of the sample. Another positive aspect is the standardization of the CCd_O/N as a proposal for postoperative
follow-up. Finally, the similarity of the results (clinical,
radiological and functional) of the groups (with or without
CA ligament transfer), casts doubt over the need for this
adjuvant transfer. The main weakness was the sample size,
which was too small in order for us to observe a statistical
signiﬁcance between the increase in the CCd_O/N and
worse results in the functional scores.
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Conclusion
The technique of surgical treatment of acute ACD for Rockwood and Williams3 grades III, IV and V with CC syndesmopexy using two metallic anchors and temporary clavicle
andscapula ﬁxation provides efﬁcient ﬁxation with excellent
results, according to the UCLA, DASH and Constant-Murley
scores, despite the high residual radiological subluxation
index found. No statistically signiﬁcant differences were
found between the groups that did and did not undergo
adjunct CA ligament transfer during surgery. The unsatisfactory results were associated with individuals older than
50 years of age.
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