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Abstract 

 

Background/Aim: High-grade acromioclavicular joint injuries are usually treated surgically. However, 

there is still no consensus on which technique should be performed. We investigated the short-term clinical 

and radiological outcomes of the patients treated with the TightRope technique. 

Methods: In this retrospective cohort study, 15 patients (13 males and 2 females) who had an 

acromioclavicular joint injury and were treated with the TightRope technique between October 2015 and 

May 2019 were evaluated. The patients who had Rockwood type III (1 patient), type IV (8 patients), and 

type V (6 patients) injuries and had been followed up for at least 1 year were included in the study. At the 

final visits, the patients were evaluated functionally with VAS, DASH, and Constant scores, as well as 

radiologically by measuring the coracoclavicular distance on bilateral shoulder AP X-rays.  

Results: The mean duration of follow-up was 25.2 (5.6) months. Mean time to surgery was 3.0 (2.2) days 

and mean time to return to work was 8.8 (1.7) weeks. The coracoclavicular distance was 11.6 (2.1) mm on 

the affected side and 10.2 (0.8) mm in the other shoulder. Mean VAS, DASH, and Constant scores at the 

final visit were 1, 10, and 92, respectively. 

Conclusion: Use of the TightRope technique for the treatment of acromioclavicular dislocations might be 

effective like other methods that contribute to early regaining of range of motion of the shoulder joint, in 

addition to reduction of the dislocation.  
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Introduction 

Several procedures for the surgical treatment of 

acromioclavicular (AC) joint injuries have been reported in the 

literature, including stabilization with reinforced sutures, 

Kirschner (K) wire, hook plates or Bosworth screws, and 

reconstruction with an allograft or autograft, although none has 

become the gold standard [1,2]. 

 The disadvantage of coracoclavicular screw fixation is 

that since rotational movement of the clavicle will be limited 

together with abduction of the shoulder, the implant will need to 

be removed after a short period [3, 4]. The most important 

disadvantage of the hook plate technique is the necessity of 

removal of the plate and narrowing of the subacromial space [4, 

5]. The TightRope (Arthrex, Naples, FL, USA) technique is 

designed for syndesmosis injuries of the ankles and used for 

treatment of AC joint dislocations as well. 

The objective of our study was to evaluate the short-term 

clinical and radiological outcomes of patients with 

acromioclavicular separation (ACS) who underwent surgery with 

the TightRope technique.  

Materials and methods 

This study followed the principles of the Helsinki 

Declaration and was approved by Ankara City Hospital Ethics and 

Research Committee (Date: 26/02/2020, Decision no: 72300690-

799). Written informed consent was obtained from the patient 

whose images were presented in the study. Twenty-two patients 

who were diagnosed with AC joint dislocation and received 

surgical treatment with the TightRope technique between October 

2015 and May 2019 were evaluated retrospectively. The inclusion 

criteria for the study were as follows: Age >18 years, acute AC 

joint dislocation <3 weeks, having Rockwood types III, IV, or V 

injuries, and having been followed up for at least 1 year. Five 

patients who had an ipsilateral upper extremity injury and/or a 

history of previous shoulder surgery and 2 patients who were lost 

to follow-up were excluded from the study. A total of 15 patients 

were included.  

Of our patients, 86.7% (n=13) were male and 13.3% 

(n=2) female. Ten patients had right-sided and 5 had left-sided 

ACS. One (6.6%) had Rockwood type III, 8 (52.8%) type IV, and 

6 (39.6%) type V ACS. Twelve patients had trauma due to falls 

and 3 had been in a vehicle crash. At the final visits, the patients 

were evaluated functionally with VAS, DASH, and Constant 

scores, as well as radiologically by measuring the coracoclavicular 

distance on bilateral shoulder AP X-rays. Coracoclavicular 

distances in the treated and healthy shoulders were evaluated on 

standard shoulder AP X-rays that were taken at a right angle from 

1-meter distance. 

Surgical technique 

The patients were prepared in the lounge position under 

general anesthesia. A mini-oblique incision extending from the 

clavicle towards the coronoid process was performed. After the 

clavicle and the coronoid process were reached, a K wire 

(thickness 1.6 mm) was sent from the distal clavicle towards the 

coronoid process, and then clavicular and coronoid tunnels were 

created using a 4.5-mm drill on the K wire (Figure 1). With aid of 

transport sutures, the AC joints were reduced in such a way that 

one of the implants was located under the coronoid process and 

the other over the clavicle, and the threads were then tied over the 

clavicle (Figure 2). All patients were treated with the same method 

(Figure 3). Shoulder straps were applied to the patients during the 

first week. All our patients’ passive shoulder joint movements 

commenced after one week. All patients were allowed to do active 

exercises after 6 weeks and weightlifting, pushing, and pulling 

movements after 10 weeks.  
 

Figure 1: Tunneling through the clavicle 

and coronoid process 
 

 

Figure 2: Passing the Tight Rope system 

through the tunnels via the carrier suture 
 

 
 

Figure 3: 29-year-old male patient a. Preoperative, b. Postoperative 1st day, c. Postoperative 1st 

year radiographs 
 

  

 
 

Statistical analysis 

 Conformity to normal distribution of the continuous 

variables obtained from the 15 patients included in the study, 

including age, time to surgery, and distance measurements, was 

determined by the Shapiro–Wilk test and graphical methods. For 

describing the variables, mean (standard deviation) and median 

(min, max) were used. Categorical variables like gender and side 

were presented as number (percentage) [n (%)]. 

The level of statistical significance was set at P<0.05. 

Statistical analyses were performed with IBM SPSS Statistics 25.0 

(IBM Corp. Released 2017. IBM SPSS Statistics for Windows, 

Version 25.0. Armonk, NY: IBM Corp).  

Results 

The demographic data of our patients are shown in Table 

1. The mean duration of follow-up was 25.2 (5.6) months. Mean 
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time to surgery was 3.0 (2.2) days and mean time to return to work 

was 8.8 (1.7) weeks. The coracoclavicular distance was 11.6 (2.1) 

mm on the affected side and 10.2 (0.8) mm in the other shoulder 

(Table 1). Mean VAS, DASH, and Constant scores after surgery 

were 1, 10, and 92, respectively (Table 2). Only 1 (6.6%) patient 

developed implant failure on postoperative day 10, and that patient 

refused a second surgical procedure.  

The preoperative and postoperative VAS, DASH, and 

Constant scores were significantly different (P<0.001). VAS and 

DASH scores decreased postoperatively, whereas Constant score 

increased (Table 2). 
 

Table 1: Demographic information 
 

Variable Mean(SD) Median (min;max) 

Age 34.8 33.0 (21.0; 54.0) 

Rockwood classification 4.4 ( 0.6) 4.0 (3.0; 5.0) 

Waiting time for surgery 3.0 ( 2.2) 2.0 (1.0; 8.0) 

Time to return to work 8.8 (1.7) 8.0 (6.0; 12.0) 

Follow-up period 25.2 (5.6) 20.0 (14.0; 32.0) 

CC distances   

Affected side 11.6 (2.1) 10,8 (9.0; 22.0) 

Other side 10.2 ( 0.8) 9.8 (9.0; 12.0) 

 n (%)  n (%) 

Gender  ASA  

Male 13 (86.7%) 1 8 (53.3%) 

Female 2 (13.3%) 2 7 (46.7%) 

Source of the trauma  Comorbidity  

Fall 12 (79.2%) No 13 (86.7%) 

Traffic accidents  3 (20.8%) DM 1 (6.6%) 

Complication  HT 1 (6.6%) 

No 14 (93.4%)   

Yes 1 (6.6%)   
 

CC: Coracoclavicular, ASA: American society of anesthesiologists score, DM: Diabetes mellitus, HT: 

Hypertension 
 

Table 2: Evaluation of functional scores preoperative and in the final follow-up 
 

 Preoperative [n=15] Last Checkup [n=15] Test Statistics 

 Median 

(min; max) 

Median 

(min; max) 

Z P-value 

VAS Score 6.2 (4.0; 7.0) 1.0 (0.0; 3.0) 3.632 <0.001 

DASH Score 24.0. (18.0; 28.0) 10.0 (0.0; 15.0) 3.510 <0.001 

Constant Score 33 (27.0;58.0) 92.0 (64.0; 100.0) 3.218 <0.001 
 

VAS: Visual analog scale, DASH: Disabilities of the arm shoulder and hand 
 

Discussion 

The TightRope technique is a minimally invasive 

treatment option with a low complication rate and favorable short-

term clinical outcomes in patients with acute ACS.  

Walz et al. [6] reported that the TightRope system 

stabilized the AC joint, restored function and led to stronger 

fixation compared to natural ligaments. Cadaver studies have 

shown that the final load for impairment of the AC joint is 

approximately 500-700 Newtons (N) and that the load for 

impairment of the TightRope system is more than 1400 N [7, 8]. 

In a study by Jensen et al. in which they compared the hook plate 

and TightRope techniques, they reported that the CC distance 

changed less in the TightRope system during loading and resting 

[9]. Stein et al. [10] found that the CC distance after hook plate 

application was higher than after the use of TightRope system. In 

a study by Hemmann et al. [11], in which they applied hook plates, 

they reported the CC distance lower than 5 mm in 80.3%, between 

5 and 10 mm in 14.3%, and higher than 10 mm in 5.3% of the 

patients. In our study, except for in 1 (6.6%) patient, the CC 

distance was not 5 mm greater than that in the contralateral 

shoulder. 

Another important advantage of the TightRope system is 

that, thanks to the very low profile, a second surgical procedure is 

not necessary for removal of the implant. Following surgical 

treatment of ACS, complications including chronic shoulder pain, 

wound site infection, delayed wound healing, arthritis, 

neurological injuries, clavicular erosion, and fixation failure may 

be observed. The most significant disadvantages of K wire 

fixation include loosening and migration of the implant and pin 

bottom infections. Although hook plates provide vertical, 

horizontal, and rotational stability, they have some disadvantages 

including subacromial impingement, subacromial erosion, 

osteolysis, acromial fractures, and rotator cuff arthropathy [12]. 

Although such complications are uncommon in the TightRope 

system, its most significant disadvantage is suture ruptures due to 

tunnel malposition [13, 14]. In our study, 1 patient developed 

implant failure due to excessive anterior approach of the coronoid 

tunnel. None of the patients had infection or other problems at the 

wound site. 

In a study by Pauly et al. [15] in which they used the 

TightRope system, they reported a mean Constant score of 94.3. 

Darabos et al. [16] reported similar radiological and clinical 

outcomes in patients with Rockwood type III ACS among which 

they compared Bosworth screws with the TightRope system. 

Hemmann et al. [11] reported a mean DASH score of 5.6 (1) and 

Constant score of 90.0 (1.4) in a case series of patients who 

received hook plates. In our study, the mean DASH score was 10 

and Constant score was 92. We found these values to be a 

favorable clinical outcome consistent with the studies conducted 

by Rosslenbroich et al. [17] with MINAR (mean Constant score: 

94.7) or by Scheibel et al. [18] with the double TightRope 

technique (mean Constant score: 91.5). 

Limitations 

The retrospective nature of our study and the sparse 

number of patients are the two main limitations. Another 

limitation was the short follow-up period. In addition, Constant 

score is a general clinical evaluation test for the shoulder and is 

not specific to the AC joint. This may theoretically have 

influenced the results. The lack of a control group treated with a 

different method is a further limitation of our study. 

We believe that the existence of a control group treated 

with a different method, longer follow-up periods and a study to 

be conducted with a larger number of patients will provide 

additional contributions to literature. 

Conclusions 

Use of the TightRope technique for treatment of 

acromioclavicular dislocations might be an effective method like 

other methods that contribute to early regaining of range of motion 

of the shoulder joint, in addition to reduction of the dislocation. 
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