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Abstract
Purpose: The aim of this study was to present our surgical outcomes in patients who underwent arthroscopic removal of poorly positioned and/or
proud metallic suture anchors applied during or after Bankart repair. Methods: A total of 14 patients who underwent open or arthroscopic Bankart
repair with an initial presentation of traumatic shoulder instability between
January 2010 and January 2017 and admitted to our center with complaints
due to poorly positioned and/or proud metallic suture anchors were enrolled.
Pre- and intraoperative findings, surgical outcomes and complications were
reviewed. Diagnosis of proud or poorly positioned suture anchors was established using magnetic resonance imaging (MRI) of shoulder in five cases, and
with shoulder arthroscopy in nine patients. Outcomes were measured by the
use of the CONSTANT score and American Shoulder and Elbow Society
(ASES) score. Results: Eleven male and three female patients with an average
age of 29.21 ± 5.78 (range, 20 to 42) were enrolled in the present study. Revision Bankart repair was performed arthroscopically in all patients. The mean
follow-up period was 40.4 months, ranging from 18 to 64 months. The preoperative Constant and ASES scores were 68.43 ± 7.05 and 38.3 ± 19.4, respectively. Postoperatively, the scores were 89.64 ± 5.39 and 89.07 ± 3.89, respectively (p < 0.01). Conclusion: To conclude, arthroscopy may yield an effective surgical option for removal of poorly positioned and/or proud metallic
suture anchors after Bankart repair. However, further clinical reports on
larger series are warranted to document the efficacy of this procedure in selected cases.
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1. Introduction
Arthroscopy of shoulder joint is been used commonly for diagnosis and treatment of glenohumeral joint pathologies. Intra-articular implants introduced in
conjunction with arthroscopy have provided successful outcomes in terms of
soft tissue reconstruction [1].
Arthroscopic Bankart repair surgery using suture anchors has become the
most common surgery for management of post-traumatic anteroinferior instability of the shoulder joint. It mostly provides satisfactory outcomes; however,
recurrence rates of instability may be more than expected rising up to rates of
35% - 40% especially in patients younger than 25 years of age. Moreover, the results seem to worsen during long-term follow-up [2] [3]. Since patients suffering
from failed Bankart repair are generally young and active people, necessity for
revision stabilization surgery often arises. In this purpose, open Bankart operation, revision arthroscopic Bankart operation or glenoid rim reconstruction with
bone grafting can be used for restoration of joint stability [4] [5]. Nevertheless,
the optimal technique for revision has not been well defined yet in the literature.
In parallel to the popularization of shoulder arthroscopy, there has been a remarkable increase in the frequency of complications associated with implants
used for repair of rotator cuff or stabilization of shoulder joint. Suture anchors
have been implemented frequently for fixation during soft tissue repair. However, poorly positioned suture anchors result in continuous pain, cartilage injury,
restriction of motion and failure of reconstruction [6].
Male gender, young age, bony defects, hyperlaxity, and poor-quality joint
capsule are among risk factors for failure of arthroscopic Bankart repair [7]. If 20%
- 30% of the glenoid width is eroded, failure is more likely and unrecognised glenoid or humeral bony defects constitute common reasons for recurrence after
Bankart repair [8] [9]. The variety and combination or interaction of soft tissue
and bony pathologies complicate the identification of the appropriate method
for revision surgery.
Arthroscopic shoulder surgery has been popularized recently in accordance
with improvement of understanding of the complex anatomy and functioning of
shoulder joint. However, in case that complications occur, there is mostly a lack
of consensus on the method of management. Lack of guidance necessitates clarification for selection of the most appropriate method in the management of
complications. The current study was carried out to present our outcomes for
arthroscopic removal of poorly positioned and/or proud metallic suture anchors
placed during Bankart repair in 14 consecutive cases.
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2. Patients and Methods
2.1. Study Design
This retrospective study has been conducted in accordance with the principles of
the Helsinki Declaration. Written informed consent was obtained from all subjects. Approval of local Institutional Review Board has been obtained priorly
(February 2018).
A total of 14 patients who underwent open or arthroscopic Bankart repair
with an initial presentation of traumatic shoulder instability between January
2010 and January 2017 and admitted to our center with complaints due to poorly positioned and/or proud metallic suture anchors were enrolled in our study.
The data obtained from the patient records were information on the operative
findings, surgical outcomes and complications.
Inclusion criteria: The criteria for inclusion were 1) patients over 18 years, 2)
the presence of traumatic shoulder instability in the initial admission, 3) Bankart
repair open or arthroscopic with use of either open or arthroscopic techniques,
4) surgery performed by the same surgeon (O.G.) or under his direction.
Exclusion criteria: Exclusion criteria were 1) patients under 18 years, 2) using anchors other than metallic suture anchors.

2.2. Outcome Parameters
Pre- and intraoperative findings, surgical outcomes and complications were reviewed. Diagnosis of proud or poorly positioned suture anchors was established
using magnetic resonance imaging (MRI) of shoulder in five cases, and with
shoulder arthroscopy in nine patients (Figure 1(a) and Figure 1(b)).
Patients were evaluated the day before surgery and at last follow-up. Constant
scores, and American Shoulder and Elbow Surgeons (ASES) scores were compared.

(a)

(b)

Figure 1. (a) and (b) Magnetic resonance views demonstrating poorly positioned metallic
anchors resulting in stiffness and pain of the shoulder joint (white arrow).
DOI: 10.4236/ijcm.2019.1010044
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2.3. Statistical Analyses
Data were analyzed using the IBM Statistical Package for Social Sciences v21
(SPSS Inc., Chicago, IL, USA). Parametric tests were applied to data of normal
distribution and non-parametric tests were applied to data of questionably normal distribution. The results for all items were expressed as mean ± SD, assessed
within a 95% reliance and at a level of p < 0.05 significance.

3. Results
Demographic and initial surgical data of the patients are presented in Table 1.
Eleven male and three female patients with an average age of 29.21 ± 5.78 (range,
20 to 42) were enrolled in the present study. The right side was affected in 9
(64.3%) cases and the left side in 5 (35.7%) cases. The dominant side was affected in 10 (71.4%) cases. Initially, eleven cases had undergone primary arthroscopic Bankart repair, while three patients had been operated with open
Bankart repair. Metallic suture anchors have been placed during primary surgery
in thirteen patients and during revision surgery in one patient. Mean number of
metallic suture anchors used in the initial surgery was 2.36 ± 0.50 (range, 2 to 3).
The main complaint was pain in 9 (64.3%) cases, metallic clicking sound in 8
(57.1%) cases, recurrent dislocation in 5 (35.7%) cases, and stiffness in 2 (14.3%)
cases. Mean duration of the complaints was 5.57 ± 2.31 (range, 2 to 9) months.
Metallic suture anchors aided the confirmation of diagnosis by radiological methods in 5 cases; however, it must not be neglected that confirmation of diagnosis required arthroscopy in 9 cases.
Revision Bankart repair was performed arthroscopically in all patients.
Findings of revision surgery are presented in Table 2. In all cases, arthroscopic
removal of poorly positioned suture anchors could be accomplished successfully.
Suture anchors were found to be extending from the cartilaginous surface of the
shoulder joint. In the patient whose poor positioning of the anchor occurred
during revision surgery, removal of anchor was carried out using screwdriver. In
eight cases, expulsion of anchors by rotation was managed using acutenaculum
after dissection from surrounding tissues. In two cases, the suture anchor was
taken out after dilatation of its periphery with a 6.5 mm mosaic plastic cannula
used for autologous osteochondral transfer system (Figure 2(a) and Figure
2(b)) [10]. Grafting was not performed since the bare area was beyond the
ventral part of the joint. Eleven cases had undergone primary arthroscopic
Bankart repair, while three patients had been operated with open Bankart repair
and the average operation time was 5.5 (range, 2 to 9) months. The mean follow-up period was 40.4 months, ranging from 18 to 64 months.
The preoperative Constant and ASES scores were 68.43 ± 7.05 and 38.3 ± 19.4,
respectively. Postoperatively, the scores were 89.64 ± 5.39 and 89.07 ± 3.89, respectively (p < 0.01) (Table 3).

4. Discussion
The aim of the present study was to present our results in arthroscopic
DOI: 10.4236/ijcm.2019.1010044
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Table 1. Demographic and initial surgical data of the patients.
No

Gender

Age
(years)

Dominancy

Side

Previous
Surgical
Technique

Number of metallic
anchors in the
initial surgery

Complaints

Duration of
complaint
(month)

Anchor
Problem

1

Male

20

Dominant

R

Arthroscopic

3

Pain
Stiffness

2

Proud
anchor

2

Female

42

Non-dominant

L

Arthroscopic

2

Pain
Metallic
clicking sound

8

Proud
anchor

3

Male

35

Non-dominant

R

Arthroscopic

3

Pain
Metallic
clicking sound

9

Proud
anchor

4

Female

30

Dominant

R

Arthroscopic

2

Recurrent
dislocation

4

Poorl
positioned
anchor

5

Male

24

Dominant

L

Arthroscopic

2

Recurrent
dislocation

5

Poorly
positioned
anchor

6

Male

26

Dominant

R

Open

2

Pain
Metallic
clicking sound

3

Proud
anchor

7

Male

28

Dominant

R

Arthroscopic

3

Pain
Metallic
clicking sound

5

Proud
anchor

8

Male

30

Non-dominant

L

Open

2

Pain
Metallic
clicking sound

6

Proud
anchor

9

Female

33

Non-dominant

L

Arthroscopic

2

Recurrent
dislocation

7

Poorly
positioned
anchor

10

Male

31

Dominant

L

Open

2

Pain
Metallic
clicking sound

8

Proud
anchor

11

Male

20

Dominant

R

Arthroscopic

2

Pain Metallic
clicking sound
Stiffness

9

Proud
anchor

12

Male

30

Dominant

R

Arthroscopic

3

Recurrent
dislocation

5

Poorly
positioned
anchor

13

Male

32

Dominant

R

Arthroscopic

3

Pain
Metallic
clicking sound

4

Proud
anchor

14

Male

28

Dominant

R

Arthroscopic

2

Recurrent
dislocation

3

Poorly
positioned
anchor

management of poorly positioned and/or proud metallic suture anchors applied
during or after Bankart repair. Our results indicate that arthroscopy seems to be
a safe and effective alternative in the surgical management of these patients.
DOI: 10.4236/ijcm.2019.1010044
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Table 2. Findings of revision surgery.

No

Anchor's position
in the glenoid

Anchor’s
position
(o’clock)

Surgical
procedure
in revision

Method of
anchor
removal

Number of
anchors
removed

Presence of
intraarticular
chondral destruction
Humerus/glenoid

Follow-up
(months)

1

Glenoid rim

3

Removal of anchor

Screwdriver

1

No

25

2

Glenoid 5 mm medial

3

Removal of anchor

Screwdriver

1

Yes
Humerus

56

3

Glenoid 10 mm medial

3-5

Removal of anchor

Autologous
osteochondral
transfer system

2

Yes
Glenoid

60

4

Glenoid rim

4

Removal of anchor
Revision Bankart repair

Screwdriver

1

Yes
Humerus

34

5

Glenoid rim

4

Removal of anchor
Revision Bankart repair

Screwdriver

1

Yes
Humerus

48

6

Glenoid 8 mm medial

3

Removal of anchor

Screwdriver

1

Yes
Humerus

24

7

Glenoid 10 mm medial

3

Removal of anchor

Screwdriver

1

Yes
Glenoid

18

8

Glenoid rim

3

Removal of anchor

Screwdriver

1

Yes
Humerus

64

9

Glenoid rim

4

Removal of anchor
Revision Bankart repair

Autologous
osteochondral
transfer system

1

Yes
Humerus

48

10

Glenoid 5 mm medial

3

Removal of anchor

Screwdriver

1

No

32

11

Glenoid 5 mm medial

3

Removal of anchor

Screwdriver

1

No

36

12

Glenoid rim

4

Removal of anchor

Autologous
osteochondral
transfer system

1

Yes
Humerus

25

13

Glenoid rim

3

Removal of anchor

Screwdriver

1

Yes
Humerus

56

14

Glenoid 10 mm medial

5

Removal of anchor

Autologous
osteochondral
transfer system

1

Yes
Humerus

60

Table 3. Clinical scores in preoperative and postoperative periods.
Preoperatively
mean ± SD (range)

Postoperatively
mean ± SD (range)

P value

Constant score

68.43 ± 7.05 (59 - 83)

89.64 ± 5.39 (82 - 98)

<0.01

ASES score

64.00 ± 7.14 (55 - 81)

89.07 ± 3.89 (86 - 98)

<0.01

ASES = American Shoulder and Elbow Society.

Reported rates of complications vary between 4.6% - 10.6% [11]. Careful selection of patients, understanding and adherence of indications, good knowledge
of anatomy and appropriate patient positioning are useful measures that may aid
in reduction of complication rates [12]. In case complications occur, there is
DOI: 10.4236/ijcm.2019.1010044
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(a)

(b)

Figure 2. (a) Arthroscopic appearance of poorly positioned suture anchor (white arrow);
(b) Arthroscopic appearance of peripheral dilatation of poorly positioned suture anchor
with autologous osteochondral transfer system canula (white arrow).

mostly a lack of consensus on the method of management. Lack of guidance necessitates clarification for selection of the most appropriate method in the management of complications. Choice of metal or radiolucent implants can determine the follow-up of the position of implants in the postoperative period [11]
[12]. In our series, metal anchors aided the confirmation of diagnosis by radiological methods in 3 cases, but it must not be neglected that confirmation of diagnosis required arthroscopy in 8 cases.
Zuckerman et al. reviewed 37 cases with glenohumeral joint complications after open surgery and revealed that ten patients had erosive changes in the humeral head or the glenoid cavity associated with the incorrect placement of the
fixture [13]. Kaar et al. studied 8 cases with complications after open surgery in
which metals utureanchors were used and showed that 3 cases developed serious
joint damage caused by a loose or exposed metal anchor [14]. Ejnisman et al.
studied eight cases with complications due to the use of anchors in open and
arthroscopic surgeries and showed that all cases had chondral injuries of the
humeral head and 80% had chondral injuries of the glenoid cavity [15]. Our
study shows complications with the use of metal anchors. Of the 14 patients total, 11 had glenohumeral chondral damage in various grades.
Koss et al. observed a case in which there was increasing pain and crepitus a
few weeks after open stabilization of a Bankart lesion [16]. The symptoms were
DOI: 10.4236/ijcm.2019.1010044
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more prominent in abduction and internal rotation of the arm. In our series, we
found that the most common symptoms were pain and metallic clicking sound.
Rhee et al. reported performing the second surgery an average of 12 months
after primary surgery [17]. Ejnisman et al. reported that only one (12.5%) of the
eight patients was revised in the first six weeks, the remainder were revised after
three months [15]. The data in the literature regarding the time of the revision
are contradictory. In our study, the time between the first and second surgeries
was 5.5 months.
Even though recurrence after arthroscopic surgery is still a challenge, new
technology and improved surgical practice have yielded better functional results
with less morbidity. On the other hand, a meta-analysis by Lenters et al. have
shown that arthroscopic suture techniques were linked with increased risks of
recurrent instability and dislocation compared to open technique [18]. Despite
this report, arthroscopic repair was found to provide better functional scores
than open surgical methods [6]. It must be remembered that arthroscopy offers a
better diagnostic ability, facility to repair all accompanying lesions, dimunition
of likelihood of stiffness, shorter time of surgery and less postoperative pain
compared to open technique. Technical errors such as poor positioning of the
anchors can lead to failure of arthroscopic Bankart repair even in patients with
appropriate indications [19]. In addition to poor positioning of the anchors,
insufficient number of suture anchors or inappropriate depth of knotless anchors may be linked with recurrence [19]. Our case series denotes that poor positioning of suture anchors is not a rare entity that must be kept in mind while revisiting risk factors for failure of arthroscopic surgery. Identification of factors
underlying failure accurately is mandatory for establishment of correct management strategy.
Regarding clinical results, we observed that the arthroscopic Bankart repair
showed a significant improvement in outcome scores. The Constant and ASES
scores increased from 68.43 ± 7.05 and 38.3 ± 19.4, respectively, in the preoperative evaluation to89.64 ± 5.39 and 89.07 ± 3.89, respectively at the postoperative
follow-up (p < 0.01).
Limitation of our study includes the retrospective design and relatively small
number of patients in our series. This is high-volume surgeon operating in a
high-volume hospital, and studies have shown that these 2 factors contribute to
improved clinical outcomes. It is likely that surgeon and hospital volume affected both the technical and operational efficiency and lowered our complication rates. As a result, relatively small number of patients was included in our
series. In addition, some details of history and factors that may influence the
outcome may not be completely documented. Due to these restrictions, associations should be interpreted with caution. Further prospective, controlled trials
on larger series are necessary for making more precise interpretations.

5. Conclusion
In conclusion, arthroscopic surgery may yield an effective surgical option for
DOI: 10.4236/ijcm.2019.1010044
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removal of poorly positioned and/or proud metallic suture anchors applied during or after Bankart repair. However, further clinical reports on larger series are
warranted to document the efficacy of this procedure in selected cases.
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