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ABSTRACT

Aim: Acromioclavicular joint (ACJ) injuries are common among the young and middle-aged population. The management
of Grade 3 to 6 ACJ injuries is still controversial. The purpose of the present study was to compare the clinical results
and complication rates of trans-articular Kirschner (K) wire fixation and the TightRope System for surgically treated AC]

injuries.

Material and Method: Patients with Grade 3 to 6 ACJ injuries surgically treated for acute ACJ injuries were included in this
retrospective study. The patients were grouped according to the fixation method; the patients treated with the TightRope
System were called Group 1 (n=17). The patients treated with trans-articular K-wire fixation were called Group 2 (n=21). The
American Shoulder and Elbow Surgeons (ASES), Constant-Murley (CS), Visual Analog Scale (VAS) scores, and shoulder
range of motion (ROM) values were evaluated, and the complications were recorded and compared between the two groups.

Results: Thirty-eight patients (7 females, 31 males) were included in the study with a mean age of 33+£9.04. There was no
significant difference between the two groups in terms of demographic and preoperative variables. ASES (P=0.400), CS
(P=0.172), VAS (P=0.234), and ROM values were similar between the two groups. The rate of complications was significantly

higher in Group 2 (P=0.025).

Conclusion: Trans-articular K-wire fixation and the TightRope System have similar clinical scores and ROM values; on the
other hand, trans-articular K-wire fixation has significantly higher complication rates.
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INTRODUCTION

The acromioclavicular joint (ACJ) is a synovial joint
that connects the clavicle to the shoulder blade; its
injury accounts for approximately 9% of shoulder girdle
injuries and is about five times more common in men
than in women (1). Acromioclavicular joint dislocation
(ACJD) occurs mainly during sports activities, while
direct trauma to the adducted arm, falling on the
shoulder directly forcefully. The treatment of these
injuries depends on the degree of dislocation, patient
complaints, and the period after the injury (2). The
joint stability is assessed by clinical evaluation and
conventional radiography. Classification is according
to the Rockwood system, which defines six degrees of
injury (3). This classification is based on the degree of
disruption of the acromioclavicular and coracoclavicular
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ligaments and surrounding facial tissues and the degree
of radiological displacement of the clavicle in relation to
the acromion. Higher degrees are associated with more
displacement and more severe ligament injury. Recently,
the literature supports the nonsurgical management of
Grade I and II injuries, and it is generally accepted that
patients with Grade IV, V, and VI injuries benefit from
operative treatment. However, optimal treatment for
Grade III injuries remains controversial (4). There are
numerous procedures and protocols designed to treat the
AC joint, and the literature on treatment options is full of
descriptions of surgical techniques (1,5). Therefore, there
is no consensus on the treatment of AC joint dislocation,
which continues to be controversial.
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Our study aimed to contribute to the literature by evaluating
and comparing the clinical and radiological results of patients
who underwent the trans-articular K-Wire fixation and the
TightRope System technique in ACJD.

MATERIAL AND METHOD

After obtaining approval by Gaziosmanpasa Training and
Research Hospital Clinical Research Ethics Committee
(Date: 05.05.2021, Decision No: 278) and All procedures
were carried out in accordance with the ethical rules and
the principles of the Declaration of Helsinki. Patients who
received surgical treatment for ACJD between January
2017 and January 2020 were evaluated using a retrospective
database. Inclusion criteria included patients over 18 years
of age, Grade III, IV, V, and VI acromioclavicular joint
dislocations, acute dislocations (less than three weeks), and
at least 1-year follow-up. Exclusion criteria were patients
under 18 years of age, previous shoulder surgery on the
ipsilateral side, systemic diseases affecting joint movement,
grade 3 and 4 shoulder joint osteoarthritis, Grade I and
IT acromioclavicular joint dislocations of the same side,
chronic dislocation independent from the grade (longer
than 3 weeks), presence of ipsilateral neurologic disorder
and follow-up period less than 1 year.

A total of 69 patients were identified for the study; 31
patients were excluded because they did not meet the
criteria, and baseline data were lacking. Ultimately, 38
patients undergoing surgical treatment for ACJD met
the inclusion criteria and had their data available for
research.

Demographic and medical variables such as age, gender,
operated side, dominant side, injury mechanism, type of
dislocation, the time between injury and surgery, follow-
up time, complications, and clinical and radiologic
outcomes were all assessed.

Clinical and Radiological Evaluation

The anteroposterior and axillary radiographs of the
shoulder were evaluated by an independent clinician
to classify the types of dislocations and radiological
evaluation at the last follow-up examination.
Classification of dislocations was made according to the
Rockwood classification (6). Weighted stress radiographs
were used to differentiate type II ACJD from occult
type III injury (7). While evaluating the radiological
results, the vertical distance between the lower border
of the acromion and the clavicle was compared with
the contralateral side. The differences were measured in
millimeters. Less than 2 mm, anatomical repositioning;
2-4 mm, slight loss reduction; 4-8 mm, partial reduction
loss; more than 8 mm was considered complete reduction
loss (8). At the last follow-up, the American Shoulder and
Elbow Surgeons (ASES) (9), Constant-Murley (9), Visual
Analog Scale (VAS) scores, and shoulder range of motion
degrees were all assessed for clinical evaluation.
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Surgical treatment of Grade III ACJD was applied to
patients younger than 60 years of age, active, and with
a higher activity level, depending on the experience
and preferences of the surgeons. Two different surgeon
were performed the operations. According to their own
experience, one of the operating surgeons chose to use
the trans-articular K-wire fixation for ACJD and the
other to use the TightRope system. Therefore, in our
study, the patients operated with the TightRope system
were classified as Group 1, and the patients operated with
the transarticular K-wire as Group 2.

Surgical Technique

All patients were given a single dose of 1 g cefazolin
antibiotic intravenously 30 minutes before surgery, and
they were operated on in the beach-chair position.

TightRope System

An invasive application was performed from the
craniodorsal of the clavicle to the ventral border of the
coracoid. The clavicle was pierced with a K-wire targeting
the coracoid base. The clavicle and coracoid were drilled
with a 4 mm diameter drill guided with a K-wire. The
TightRope® system (Arthrex, Napoli, USA) was pulled
using guide sutures. The endobutton was inverted under
the caudal direction of the coracoid, and the fixing button
was placed in the clavicle after reduction. The procedures
performed were checked by fluoroscopy. Distal clavicle
resection was not performed.

Trans-articular K-Wire Fixation

Using a frontolateral approach parallel to the clavicle,
the insertion point for the K-wires was set, and the
clavicle was repositioned. Two K-wires with a diameter
of 2 mm were drilled lateral to the acromion and placed
in parallel under fluoroscopic control targeting the
cranial cortical of the clavicle. Metal cerclage was used
in addition to the K-wires, and fixation was achieved.
Removal of the implant was routinely performed 12
months after surgery, but earlier implant removal was
performed in patients with implant failure earlier than
12 months during follow-up. Reoperations for implant
failure or any revisions were analyzed as ‘reoperations’
Routine implant removal procedures were not analyzed
as ‘reoperation’

Rehabilitation

Patients have been used a sling for the postoperative six
weeks. Passive mobilization and pendulum exercises were
applied at first two weeks. Active abduction and flexion
were allowed up to 30 degrees after two weeks and gradually
increased to 90 degrees within six weeks. The full active
movement was allowed at postoperative 8t week. After 3
month muscle strengthening exercises were started.
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Statistics

The mean, standard deviation, and percent values were
used, as appropriate, to describe the data. The distribution
for each measured variable was evaluated for normality
using the Kolmogorov-Smirnovtest. Categorical variables
are summarized as frequency (n) and a percentage of the
total. Statistical analyses were conducted with the x2 test
to compare categorical variables and the Student t-test
or Mann Whitney U test to analyze group differences in
clinical scores and the shoulder range of motion values.
All statistical analyses were performed using the SPSS
v24 (SPSS Inc., Armonk, NY) software. P values <0.05
were considered to be statistically significant.

RESULTS

The mean follow-up period was 35.28 + 13.92 months
(range 12-60) for all patients. Mean 34.56+15.72 (range,
12-60) months in Group 1 and 36+12.48 (range, 24-
60) months in Group 2 without a statistical difference
(p=0.204). Patient characteristics and distribution of
demographic values between groups are presented in
Table 1. When the preoperative dislocation degree was
evaluated, 20 (52.6%) patients had grade III, 5 (13.2%)

patients had grade IV, and 13 (34.2%) patients had grade
V ACJD. The distribution between the two groups was
not statistically significant in terms of the degree of
dislocation (p=0.972)

Table 2 shows the comparison of ASES, CM, VAS
scores, and shoulder range of motion degrees between
both groups. Although mean ASES, CM, VAS scores
were higher in Group 1 than Group 2 at the last
examination, differences were not statistically significant
(p=0.400, p=0.172, p=0.234, respectively). Both ROM
measurements were also better in Group 1 without
statistical significance (p=0.204, p=0.439, respectively).
Complications were as follows, 3 (17.6%) patients had
implant failure in Group 1, and 7 (33.3%) patients had
implant failure in Group 2. ( 4 (19%) implant failure, 1
(4.8%) superficial infection, 1 (4.8%) osteolysis, 1 (4.8%)
arthrosis). Complication rates were significantly higher
in Group 2 (p=0.025).

Reoperation was performed in 1 (5.9%) patient in Group
1, and 4 (19.0%) patients in Group 2 (p=0.043). The
reduction quality of the last follow-up examination was
similar between Groups 1 and 2 (Table 2) (p=0.323).

Table 1. Demographic and disease-specific characteristics of the patients

Variable Entire study population Group 1 Group 2 )
Patient number, n (%) 38 (100) 17 (44.7) 21 (55.3)
Age, year, (mean+SD [min-max]) 3349.04 (19-57) 32.23+8.74 (19-53) 33.6149.45 (20-57) 0.966
Gender, n (%) 0.912
Female 7 (18.5) 3(17.6) 4(19.1)
Male 31 (81.5) 14 (82.4) 17 (80.9)
Side, n (%) 0.618
Right 24 (63.1) 10 (58.8) 14 (66.7)
Left 14 (36.9) 7 (41.2) 7 (33.3)
Dominant side, n (%) 0.796
Yes 21 (55.3) 9 (52.9) 12 (57.1)
No 17 (44.7) 8 (47.1) 9 (42.9)
Time from injury to surgery, days, (mean SD) 4.10£2.26 (1-11) 4.05%1.95 (2-9) 4.14+2.53 (1-11) 0.835
Injury mechanism, n (%) 0.875
Simple fall 10 (26.4) 4(23.5) 6 (28.6)
Traffic accident 14 (36.8) 7 (41.2) 7 (33.3)
Sport trauma 14 (36.8) 6 (35.3) 8 (38.1)
Abbreviations: SD: standard deviation, n: number, p<0.05 was defined as significant and defined in bold

Table 2. Clinical Scores, shoulder range of motion degrees, and radiologic reduction status of both groups

Variable Entire Study Population Group 1 Group 2 P
ASES, (mean+SD) 81.71£8.81 85.17+£6.52 78.90£9.56 0.400
CM, (mean+SD) 80.47+8.36 83.58+6.53 79.95+8.96 0.172
VAS (mean+SD) 2.42+1.91 1.70+1.26 3.0£2.16 0.234
ROM, (mean+SD)

Forward flexion 159.94+18.80 165.23+13.54 155.66+21.54 0.204

Abduction 153.28+27.16 160.11£19.77 147.76£31.31 0.439
Radiologic reduction assessment

Anatomic reduction 22 (57.9) 12 (70.6) 10 (47.6) 0.323

Mild reduction loss 5(13.2) 2(11.8) 3 (14.3)

Partial reduction loss 8 (21.1) 2 (11.8) 6 (28.6)

Total reduction loss 3(7.9) 1(5.9) 2(9.5)

Abbreviations: SD: standard deviation, n: number, p<0.05 was defined as significant and defined in bold
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DISCUSSION

The most important finding in our study was that there
was no significant difference in the clinical, functional,
and radiological results of patients with ACJD treated
using K-wire fixation with tension band cerclage and the
TightRope system.

One of the most common surgical techniques used to
treat ACJD is K-wire fixation (10). In studies conducted
on this subject, Sirveaux et al. (11) published long-term
functional results of surgical treatment with K-wire
fixation with tension band cerclage in 29 patients and
obtained good and excellent results. Leidel et al. (10)
achieved satisfactory functional results in short, midterm,
and long-term follow-up with joint transfixation using
K-wire fixation with tension band cerclage of Grade III
ACJD. Murphy et al. (12) reported good and excellent
clinical results in fixation results with K-wire fixation
with tension band cerclage in the short-term follow-up of
23 patients with ACJD. Vrgoc et al. (13) compared K-wire
fixation with tension band cerclage and TightRope
System methods for surgical treatment of Grades III
and V ACJD. They reported good clinical results in
terms of surgical outcomes between patients and found
no statistically significant difference. In a retrospective
analysis of the results of Grade V ACJDs treated with
K-wire fixation with tension band cerclage and screw
stabilization for at least 15 years, successful functional
results were obtained, and minor differences between
the two groups were found (14). A recent study found
no significant difference in ACJD surgical treatment
between patients treated with K-wire fixation with tension
band cerclage, the Weaver-Dunn procedure, single
TightRope®, or double TightRope® (15). A biomechanical
study showed that AC] trans-articular K-wire fixation
with tension band cerclage provided good mechanical
resistance to secondary joint dislocation during passive
motion (16). Studies have stated that satisfactory results
can be obtained using K-wire fixation with tension band
cerclage in ACJD repair. Still, the displacement of the
wires poses the most critical risk in this method (4).

Our study observed loosening of the K-wire, displacement,
and associated implant failure in 4 (19%) patients. Patients
with implant failure were reoperated, and their K-wires
and cerclage were removed. We obtained satisfactory
clinical, functional, and radiological results in this method,
but implant failure posed a serious risk for migration.

The TightRope technique is a stable and functional
anatomical reconstruction procedure, and studies are
showing that it results in forces equal to or even higher
than the natural ligaments (17). Biomechanical studies
have shown that the Tightrope system is superior to
established surgical methods in treating ACJD and is
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stronger than natural coracoacromial ligaments. However,
they have also been found to fail easily with cyclic loading,
although clinical trials on this topic are infrequent (18-21).

Using the TightRope system for ACJD, Thiel et al. (22)
obtained satisfactoryfunctional results in the vast majority
of patients. Still, in the same study, they found a fixation
failure rate of 16.6%. Beris et al. (23) obtained satisfactory
functional and radiographic results in treating Grade III
and IV ACJD with the TightRope system in an average
18-month follow-up of 12 patients. In recent studies, the
TightRope® system technique is an effective method to
stabilize acute ACJD. In the results, encouraging data
were obtained in high-grade ACJD (Grades IV - V) and
Grade III dislocations (15). When the literature was
reviewed, it was observed that ACJD surgical treatment
had changed significantly in the last decade, the use of
the previously popular K-wire techniques has decreased
(from 37% in 2001 to 6% in 2014), while the TightRope®
system is now used more frequently (27% in 2014) (15).
As mentioned in the literature, satisfactory results have
been achieved in both methods. Our study’s data also
reached higher shoulder scores and fewer pain scores
in the surgical treatment performed with the TightRope
technique. Still, there was no statistically significant
difference in both determinations. In this respect, the
data of our study is consistent with the literature.

Most of the complications after using Kirschner wires have
been reported in the literature due to loss of reduction,
postraumaticosteoarthritis, clavicularosteolysis, superficial
wound infections, and displacement of the wire to the lung,
spinal cord, or longitudinal cord (7,24,). However, the
TightRope technique has some disadvantages. It requires
bicortical holes that can cause fractures in the clavicle and
coracoid (17). Walz et al. (18) reported three coracoid
fractures and one clavicle fracture in their study. Motta et
al. (26) reported a loss of reduction in four cases (20%)
of TightRope fixation due to the rupture of the sutures
during the follow-up. Scheibel et al. (27) examined 27
patients who underwent TightRope fixation and reported
mild reduction losses up to six months postoperatively. In
other studies, fixation failure was reported in one-third
of Grade III and V ACJD patients using the TightRope
system (22,28). When the complications were evaluated
in our study, we did not encounter wire displacement in
any of the patients who underwent K-wire fixation with
tension band cerclage. We attribute this result to regular
patient follow-up and our routine removal of implants in
the early period. Implant failure rates were similar in both
groups, but the complication rates were significantly higher
in the K-wire fixation group when evaluated together with
other complications. We can attribute this result to the
K-wires piercing and partially destroying the ACJ during
application.
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There are some limitations to our study. The first of
these was the retrospective evaluation of the patients;
the second was evaluating the results of relatively
few patients; our third and last limitation was the
evaluation of the results of two different surgeons.
Examining the results of a single experienced surgeon
can provide more precise data on the results. Beside
that short follow-up time may lead to more subjective
outcomes.

CONCLUSION

We achieved similar clinical, functional, and
radiological results in both techniques, but we found
more frequent complication rates in fixations made
with K-wires. For this reason, we can say that the
fixation method with TightRope is a safer technique
in terms of complications.
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