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Arthroscopic treatment of anterior shoulder 
instability has become the standard surgical 
technique in the treatment of traumatic anterior 
shoulder instability, as the clinical outcomes are 
similar or superior to those of open repair.[1,2] Several 
fixation materials have been used to facilitate the 
arthroscopic technique in this process. Arthroscopic 
capsulorraphies performed with U nails and various 
transglenoid suture techniques have resulted in high 
complication rates.[3] This situation has prompted the 
orthopedic industry to investigate different fixation 
materials and the suture anchor technique has 
become the gold standard treatment for capsulolabral 
lesions in recent years.[4]

Objectives: This study aims to compare metal suture anchors and 
all-suture anchors clinically and radiologically in arthroscopic 
Bankart repair.
Patients and methods: In this retrospective study, 67 patients 
(61 males, 6 females; mean age 26.0±5.8; range, 18 to 43 years) 
who underwent arthroscopic Bankart repair between April 2009 
and October 2016 were divided into two groups depending on 
the type of the suture anchor used in different periods. Group A 
comprised 32 patients with arthroscopic Bankart repair performed 
with metal suture anchors, and Group B comprised 35 patients 
with arthroscopic Bankart repair performed with all-suture 
anchors. The patients were clinically evaluated using Rowe scores, 
Constant scores, redislocation rates, and positive apprehension 
test rates. Radiographic evaluation was performed using the 
Samilson-Prieto classification to observe the development of 
glenohumeral osteoarthritis.
Results: The mean follow-up period was 41.1±10.4 (range, 30 to 
60) months in Group A, and 39.6±9.4 (range, 28 to 60) months in 
Group B, with no significant difference between the two groups 
(p=0.559). No significant difference was observed between 
Group A and Group B in terms of mean Rowe score (89.2±13.8 
[range, 40 to 100] vs. 88.7±16.9 [range, 25 to 100]; p=0.895) or 
Constant score (87.2±8.9 [range, 48 to 96] vs. 86.9±9.0 [range, 46 
to 96]; p=0.878), which were the clinical outcomes at the final 
follow-up examination. Postoperative redislocation rates (3.1% 
vs. 2.9%, p=1.0) and positive apprehension test rates (6.3% vs. 
8.6%, p=1.0) were found to be similar in both groups. According 
to the Samilson-Prieto classification, there was no evidence of 
glenohumeral osteoarthritis in any of the patients in either group.
Conclusion: Satisfactory outcomes were obtained with the use 
of all-suture anchors in arthroscopic Bankart repair for traumatic 
anterior shoulder instability. All-suture anchors and metal suture 
anchors, have similar outcomes in the mid-term and all-suture 
anchors are a reliable and effective option for arthroscopic Bankart 
repair.
Keywords: All-suture anchor, Bankart lesion, metallic anchor, shoulder 
instability.
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At this point, the availability of a wide variety 
of suture anchors such as metal, biodegradable, and 
all-suture anchors has resulted in much research 
on this subject. All-suture anchors without a rigid 
component have come into more widespread use in 
recent years due to features such as protecting the 
bone stock, facilitating better postoperative imaging, 
and allowing revision surgery when necessary.[5] 
Although all-suture anchors have the disadvantages 
of potential cyst formation and tunnel expansion, 
satisfactory short-term clinical results have been 
published.[6,7] Willemot et al.[5] used all-suture anchors 
for labral lesions in the arthroscopic treatment of 
20 patients and reported successful clinical and 
radiological outcomes after a mean follow-up of 
19 (range, 12 to 28) months. Lee et al.[7] compared 
all-suture anchors and conventional biodegradable 
suture anchors in arthroscopic Bankart repair and 
reported clinically similar outcomes in both groups 
after a two-year follow-up.

To the best of our knowledge, there are no studies 
in the literature in which metal suture anchors and 
the relatively new all-suture anchors have been 
clinically and radiologically compared in terms of the 
arthroscopic treatment of traumatic anterior shoulder 
instability. Therefore, in this study, we aimed to 
compare metal suture anchors and all-suture anchors 
clinically and radiologically in arthroscopic Bankart 
repair.

PATIENTS AND METHODS

Patients who underwent arthroscopic Bankart 
repair due to traumatic anterior shoulder instability 
were recruited in Ankara Atatürk Training and 
Research Hospital, Department of Orthopedics and 
Traumatology between April 2009 and October 2016 
for this retrospective study. All operations were 
performed by a single surgeon. This surgeon has 
used all-suture anchors in all arthroscopic Bankart 
repair procedures since late 2013 when all-suture 
anchors became available in our country. Before 
that time, in the period between 2009 and 2013, 
metal suture anchors were used in all patients. 
The study inclusion criteria were determined as 
patients with (i) an isolated Bankart lesion without 
any other labral injuries identified in arthroscopic 
examination; (ii) a minimum follow-up period of at 
least two years; (iii) and a maximum follow-up period 
of five years. All patients had recurrent anterior 
shoulder dislocation and were active individuals 
suffering from restrictions in daily activities because 
of shoulder instability. The study exclusion criteria 
were determined as patients (i) aged <18 years; 

(ii) with preoperative glenohumeral osteoarthritis; 
(iii) requiring a bone augmentation procedure due to 
>25% glenoid bone loss;[8] (iv) requiring a remplissage 
procedure due to an engaged Hill-Sachs lesion;[8] 
(v) with a concomitant superior labral anterior 
posterior (SLAP) tear lesion requiring repair, or 
(vi) with generalized joint laxity or multidirectional 
instability.[9] Group A comprised patients applied 
with arthroscopic Bankart repair with metal suture 
anchors (3.5 mm; TWINFIX™, Smith&Nephew Inc., 
Andover, MA, USA) between 2009 and 2013. Group 
B comprised patients applied with arthroscopic 
Bankart repair with all-suture anchors (2.9 mm; 
JuggerKnot®, Biomet Inc., Warsaw, IN, USA) between 
2013 and 2016. Of 66 patients operated on with metal 
suture anchors, a total of 34 were excluded; 12 patients 
with a follow-up period of less than two years or 
lost to follow-up, two aged <18 years, three with 
SLAP tear repair, three with Latarjet procedure, two 
with remplissage procedure, five with generalized 
joint laxity or multidirectional instability, and seven 
with a follow-up period of more than five years. 
Of 71 patients operated with all-suture anchors, 
a total of 36 were excluded; seven patients with a 
follow-up period of less than two years or lost to 
follow-up, four aged <18 years, six with SLAP tear 
repair, three with Latarjet procedure, eight with 
remplissage procedure, seven with generalized joint 
laxity or multidirectional instability, and one patient 
with a follow-up period of more than five years. 
Finally, a total of 67 patients (61 males, 6 females; 
mean age 26.0±5.8; range, 18 to 43 years) were 
included as 32 patients in Group A and 35 patients 
in Group B. The study protocol was approved by 
the Ankara Yıldırım Beyazıt University Faculty of 
Medicine Ethics Committee Ethics Committee (Date: 
23.11.2016, No: 26379996/256). A written informed 
consent was obtained from each patient. The study 
was conducted in accordance with the principles of 
the Declaration of Helsinki.

Surgical procedures were performed under 
general anesthesia with the patient in the beach chair 
position. First, a posterior portal was opened and 
intra-articular imaging was performed. The second 
portal was opened antero-superiorly, and diagnostic 
arthroscopy was performed. Then, the third portal 
was opened 3 cm inferior of the antero-superior 
portal. The retracted labroligamentous complex 
was mobilized and elevated to the level of 
approximately six o’clock using a Bankart-Chisel 
and a radiofrequency device. When placing the 
suture anchors in the anterior glenoid rim, for 
the right shoulder, the first anchor was placed 
to be in the 5:30 position and the second anchor 
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in the 4:00 position. Care was taken that the 
anchors were placed towards the cartilage surface 
at approximately 2 mm. Fixation was performed 
with sliding knots which would slide proximal to 
the capsule-labral complex. Depending on the size 
of the labral lesion, when necessary, a third anchor 
was placed in the 2:30 position. While metal suture 
anchors were placed by direct nailing, all-suture 
anchors were placed after being drilled with a drill 
specific to the size of the anchor (Figure 1). The 
distinctive feature of all-suture anchors is that they 
consist entirely of suture. It is drawn back to some 
extent after the initial placement to the glenoid 
and the suture material is fixed by being squeezed 
in the bone tunnel formed (Figure 2). In Group B, 
pullout occurred in one anchor each of two patients 
when applying the pulling force for fixation of the 
anchor in the bone tunnel after placement. Repair 
was applied in these two patients again using 
all-suture anchors with the creation of new tunnels.

Postoperative immobilization was ensured for 
all patients with application of a Velpeau bandage, 
allowing hand, wrist, and elbow movements 
during that period. Between the third and sixth 
weeks, the patients received strengthening training 
of pendulum movements, submaximal isometric 
exercises, and passive and active-assisted range of 
motion exercises. The patients were allowed free 
movement of the shoulder after the sixth week 
except for advanced external rotation and extension 

movements. Plyometric exercises and swimming 
were permitted in the fourth month. The patients 
were asked not to return to sports until after the 
sixth month.

Information regarding the patient age, 
sex, affected side, dominant hand, age at first 
dislocation, and the time from first dislocation to 
surgery were noted. All patients were clinically 
evaluated with the Rowe et al.,[10] and Constant and 
Murley[11] scores at the postoperative final follow-up 
examination. The Rowe score consists of three 
sections: stability, motion, and function. A score 
of 90-100 is considered excellent, 89-75 good, 74-51 
fair, and ≤50 poor. The Constant score consists of 
pain, activity level, arm positioning, strength of 
abduction, and range of motion. A score of 90-100 
is considered excellent, 80-89 good, 70-79 fair, 
and ≤69 poor. Redislocation rates and positive 
apprehension test rates were noted. Anteroposterior 
X-ray at internal and external rotation, West Point 
X-ray, and magnetic resonance imaging (MRI) 
were obtained routinely from all patients before 
the surgery. The development of glenohumeral 
osteoarthritis was evaluated according to 
the Samilson-Prieto classification, using the 
anteroposterior radiographs at internal rotation and 
external rotation obtained in the postoperative final 
follow-up examination.[12] Clinical and radiological 
evaluations were performed by a physician assistant 
who was not associated with the study.

FIGURE 1. Drilling tunnel with specific guide of all-suture 
anchor.

FIGURE 2. Schematic view of soft anchor application. (a) A 
JuggerKnot® soft anchor. (b) First placement of soft anchor. 
(c) Anchor’s legs retracted and fixed in bone tunnel.

(a)

(b) (c)
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Statistical analysis

Statistical analysis was performed using the IBM 
SPSS version 23.0 software (IBM Corp., Armonk, NY, 
USA). Categorical measurements were summarized 
as numbers and percentages and continuous 
measurements as mean ± standard deviation values. 
The chi-square test or Fisher᾿s test was used in the 
comparison of categorical variables. Distributions 
between the groups were checked in the comparison 
of continuous measurements. The Student’s t-test 
was used for variables with parametric distribution 
and the Mann-Whitney U test for variables without 
parametric distribution. Correlations between 
the variables were determined with the Pearson 
correlation test. Correlation coefficient assessment 
was considered: a high correlation between the 
variables if r≥0.91; good correlation if 0.90≤r≥0.71; 
medium correlation if 0.70≤r≥0.51; low correlation if 
0.50≤r≥0.31; and no correlation if r≤0.3. The level of 
statistical significance was taken as p<0.05 in all tests.

RESULTS

There was no significant difference between the 
two groups in terms of preoperative demographic 
data (Table I). The mean follow-up period was 
41.1±10.4 (range, 30 to 60) months in Group A and 
39.6±9.4 (range, 28 to 60) months in Group B with 
no significant difference between the two groups 
(p=0.559). The mean Rowe score was 89.2±13.8 
(range, 40 to 100) in Group A and 88.7±16.9 
(range, 25 to 100) in Group B at the final follow-up 
examination, with no significant difference between 
the two groups (p=0.895). The mean Constant score 
was 87.2±8.9 (range, 48 to 96) in Group A and 86.9±9.0 
(range, 46 to 96) in Group B and the two groups 
were found to be similar (p=0.878). Clinically good 
or excellent outcomes were obtained in 93.7% of the 
patients in Group A and in 94.2% of the patients in 
Group B. Postoperative redislocation was observed 
in one patient in both groups. Redislocation occurred 
as a result of a motor vehicle accident in the Group A 

TAbLE I
Preoperative patient demographics

Group A (n=32) Group B (n=35)

n % Mean±SD n % Mean±SD p

Age at operation (year) 26.3±5.8 25.7±5.9 0.675

Sex

Male

Female

30

2

93.8 31

4

88.6

0.675

Affected side

Right

Left

26

6

29

6

1

Dominant hand 26 28 1

Age at first dislocation (year) 22.6±4.4 22.1±4.3 0.634

Time from first dislocation to surgery (month) 37.7±32.4 36.8±28.2 0.905

SD: Standard deviation.

TAbLE II
Comparison of postoperative clinical outcomes between patients operated with metal and all-suture anchors

Group A (n=32) Group B (n=35)

n % Mean±SD Mean n % Mean±SD Mean p

Duration of follow-up (month) 41.1±10.4 39.6±9.4 0.559

Number of anchors 2.6 2.7 1

Number of redislocation 1 3.1 1 2.9 1

Number of positive in apprehension test 2 6.3 3 8.6 1

Rowe score 89.2±13.8 88.7±16.9 0.895

Constant score 87.2±8.9 86.9±9.0 0.878

SD: Standard deviation.
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patient and a direct collision when playing football 
in the Group B patient. Open Latarjet reconstruction 
was performed on both patients. Apprehension test 
positivity was determined in two patients in Group A 
and in three patients in Group B (Table II). According 
to the Samilson-Prieto classification, there was no 
evidence of glenohumeral osteoarthritis in any of 
the patients in either group (Figure 3). There was 
no statistically significant correlation between the 
patient age at operation and age at first dislocation 
and the clinical scores. A high correlation was 
identified between the Rowe score and the Constant 
score (r=0.91; p=0.0001).

DISCUSSION

The results of this study demonstrated that 
metal suture anchors and all-suture anchors had 
comparable clinical outcomes in arthroscopic 
Bankart repair at the end of mean follow-up periods 
of 41.1±10.4 (range, 30 to 60) months and 39.6±9.4 
(range, 28 to 60) months, respectively. Satisfactory 
outcomes were obtained with the use of all-suture 
anchors in arthroscopic Bankart repair for traumatic 
anterior shoulder instability, and all-suture anchors 
are a reliable and effective option for arthroscopic 

Bankart repair.[13] There are few clinical studies in 
the literature related to all-suture anchors. Gül et 
al.[14] reported the mean Rowe and Constant scores 
as 93.6±5.3 and 92±4.3, respectively, at the end of a 
mean 28.8 (range, 24 to 48) month follow-up period 
of 62 arthroscopic Bankart repairs performed with 
all-suture anchors, and stated the rate of redislocation 
to be 8.1%. Lee et al.[7] reported the mean Rowe scores 
as 87.9±14.9 vs. 88.5±14.6, respectively, at the end of 
a two-year follow-up period with the comparison of 
all-suture anchors and conventional biodegradable 
suture anchors in arthroscopic Bankart repair and 
no significant difference was determined between 
the two groups (p=0.857). In the same study, the 
redislocation rates were observed to be similar at 6.1% 
and 5.9% for the all-suture anchor and conventional 
biodegradable suture anchor groups, respectively 
(p=0.682). In the present study, the mean Rowe scores of 
Group A and Group B were determined to be 89.2±13.8 
(range, 40 to 100) and 88.7±16.9 (range, 25 to 100), 
respectively, and the mean Constant scores were 
87.2±8.9 (range, 48 to 96) and 86.9±9.0 (range, 46 to 96), 
respectively. The redislocation rates in the current 
study were 3.1% in Group A and 2.9% in Group B, and 
the apprehension test positivity rates were 6.3% and 
8.6%, respectively. In these respects, the outcomes of 
the present study appear to be consistent with the 
literature and the study hypothesis.

With rapid developments in the orthopedic 
materials industry, a wide range of anchor designs has 
been developed. As the range is wide, it is difficult for 
an orthopedic surgeon to decide which anchor should 
be used. Each type of anchor has specific advantages 
and disadvantages. Metal suture anchors have 
disadvantages such as migration, chondral damage, 
loosening, incarceration of the metal implant within 
the joint, and particularly difficulties in postoperative 
imaging methods such as MRI.[15-17] In consideration 
of these complications, bioabsorbable suture anchors 
were developed. Although these anchors managed 
to prevent many of the complications associated 
with metal suture anchors, they entailed other 
complications such as reactive synovitis, loss of 
fixation due to early degradation, and osteolysis due 
to increased inflammation.[18] It has been reported that 
although all-suture anchors, which have been used 
in recent years, have disadvantages such as tunnel 
expansion and cyst formation, satisfactory short-term 
clinical outcomes have been published and these 
disadvantages have been shown not to have affected 
the clinical outcomes.[5,7] Although the long-term 
outcomes are still unknown, there are advantages 
implying that all-suture anchors may maintain glenoid 
bone stock, improve the quality of postoperative 

FIGURE 3. Postoperative direct radiograph of a patient 
treated with all-suture anchors.
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imaging methods, and facilitate revision surgery if 
necessary.[5,19] In addition, all-suture anchors without 
rigid components enable correct and simple anchor 
placement without damaging the subscapularis.[4]

Martel et al.[20] reported the development of 
glenohumeral osteoarthritis in four of 41 patients 
following a mean 33 (range, 12 to 47) month follow-up 
period after arthroscopic Bankart repair performed 
with metal suture anchors. Ikemoto et al.[21] reported 
osteoarthritis development at the rate of 4% with 
bioabsorbable suture anchors and 21.5% with metal 
suture anchors after a follow-up period of mean 
62 (range, 24 to 106) months after arthroscopic 
Bankart repair. No osteoarthritis development was 
observed in any patient in either of the two groups in 
the present study. Although the results of the current 
study differ from the literature in this respect, 
osteoarthritis development is associated with several 
variables such as age at first dislocation, age at 
surgery, the time from first dislocation to surgery, 
the total number of dislocations, and the number of 
anchors used.[22]

There were some limitations to this study. First, 
although the data of patients treated with all-suture 
anchors were collected prospectively, this was not a 
randomized controlled comparative study because 
the clinical use of the two types of anchors occurred 
in different periods. For this reason, seven patients 
treated with metal suture anchors were excluded 
from the study as the follow-up period exceeded five 
years, and 19 patients with follow-up periods of less 
than two years or who were lost to follow-up could 
not be evaluated in this retrospective study. However, 
strong aspects of the study can be considered to be 
that all the patients were operated on by the same 
surgeon with a similar technique and the two groups 
had similar demographic characteristics. A second 
limitation was that since the institutional review 
board did not allow computed tomography or MRI 
to be performed, radiographic evaluation could 
only be made with direct radiographs. Therefore, 
no information could be provided regarding the 
disadvantages of all-suture anchors such as tunnel 
enlargement or cyst formation. In addition, the 
follow-up periods of this study may be relatively 
short to be able to observe the development of 
glenohumeral osteoarthritis. Nevertheless, this 
study had a relatively longer follow-up period with 
regard to the clinical outcomes of all-suture anchors 
compared to the literature.

In conclusion, satisfactory outcomes were obtained 
with the use of all-suture anchors in arthroscopic 
Bankart repair for traumatic anterior shoulder 

instability. All-suture anchors and metal suture 
anchors have similar outcomes in the mid-term, and 
all-suture anchors are a reliable and effective option 
for arthroscopic Bankart repair.
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