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Peri-anchor cyst formation after arthroscopic bankart repair:
comparison between biocomposite suture anchor and all-suture
anchor
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Background: The purpose of this study is to investigate clinical outcomes and radiological findings of cyst formation in the glenoid around
suture anchors after arthroscopic Bankart repair with either biocomposite suture anchor or all-suture anchor in traumatic anterior shoulder
instability. We hypothesized that there would be no significant difference in clinical and radiological outcomes between the two suture ma-
terials.

Methods: This retrospective study reviewed 162 patients (69 in group A, biocomposite anchor; 93 in group B, all-suture anchor) who un-
derwent arthroscopic Bankart repair of traumatic recurrent anterior shoulder instability with less than 20% glenoid defect on preoperative
en-face view three-dimensional computed tomography. Patient assignment was not randomized.

Results: At final follow-up, the mean subjective shoulder value, Rowe score, and University of California, Los Angeles shoulder score im-
proved significantly in both groups. However, there were no significant differences in functional shoulder scores and recurrence rate (6%,
4/69 in group A; 5%, 5/93 in group B) between the two groups. On follow-up magnetic resonance arthrography/computed tomography ar-
thrography, the incidence of peri-anchor cyst formation was 5.7% (4/69) in group A and 3.2% (3/93) in group B, which was not a significant
difference.

Conclusions: Considering the low incidence of peri-anchor cyst formation in the glenoid after Bankart repair with one of two anchor sys-
tems and the lack of association with recurrence instability, biocomposite and all-suture anchors in Bankart repair yield satisfactory out-
comes with no significant difference.
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INTRODUCTION development of suture anchors, arthroscopic Bankart repair has

replaced open Bankart repair with a classic transosseous tech-
The shoulder is a commonly dislocated joint in the human body.  nique. Furthermore, suture anchor has become one of the most
In young patients, recurrence of shoulder instability can occurin ~ important factors for restoration of recurrent shoulder instability

up to 90% with some surgical options [1-3]. With the advent and [4,5].
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The first generation of suture anchors comprised metallic ma-
terials (stainless steel or titanium) and could produce stable fixa-
tion and satisfactory clinical outcomes. However, many severe
complications were reported, such as loosening, intra-articular
migration, and protrusion into the shoulder joint resulting in
cartilage injury [6-10]. Thereafter, non-metallic second-genera-
tion (bioabsorbable and biocomposite) suture anchors were in-
troduced to overcome these complications and are widely used in
the arthroscopic field [6,10,11]. Nonetheless, there have been is-
sues related with rapid degradation leading to intraosseous cyst
formation and osteolysis [10,12]. Recently, a third generation of
suture anchors (all-suture type) was introduced. These all-suture
anchors avoid osteolysis due to degradation or cartilage injury
caused by a loose body. However, a recent study raised the con-
cern that the all-suture-type anchor created a cyst-like cavity in
vivo and resulted in inferior biomechanical properties except ul-
timate failure load compared to biocomposite suture anchor [13].

The purpose of this study is to investigate clinical outcomes
and radiological findings regarding cyst formation in the glenoid
around suture anchors after arthroscopic Bankart repair with ei-
ther biocomposite suture anchor or all-suture anchor in traumat-
ic anterior shoulder instability. We hypothesized that there would
be no significant difference in clinical and radiological outcomes
between the two suture materials.

METHODS

Study Population

This retrospective study reviewed 211 patients who underwent
arthroscopic Bankart repair of traumatic recurrent anterior
shoulder instability using either biocomposite suture anchor (Su-
tureTak, Arthrex, Naples, FL, USA; group A) or all-suture anchor
(Y-Knot Flex, ConMed Linvatec, Largo, FL, USA; group B) per-
formed by a senior author from January 2011 to February 2017.
Patient assignment was not randomized. The indications of sur-
gery were discomfort in activities of daily-living and positive ap-
prehension test.

The inclusion criteria were Bankart lesion with less than 20%
glenoid defect on preoperative en-face three-dimensional (3D)
computed tomography (CT) and (2) available for a minimum
2-year follow-up after surgery. The exclusion criteria were (1)
previous operative history on affected shoulder, (2) revision sur-
gery, (3) unavailability for at least 2 years of follow-up, (4) con-
comitant rotator cuff repair, (5) combined posterior or multi-di-
rectional instability, and (6) lack of follow up magnetic resonance
arthrography (MRA) or computed tomography arthrography
(CTA) after 6 months postoperatively. Finally, 162 patients (69 in
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group A, biocomposite anchor; 93 in group B, all-suture anchor)
who satisfied the inclusion and exclusion criteria and their medi-
cal records and radiologic data were reviewed retrospectively.
This study was approved by the Institutional Review Board of
Severance Hospital, Yonsei University College of Medicine, with

waver of the requirement for patient-informed consent.

Functional and Radiologic Assessments

Functional assessments were performed using the following indi-
ces: subjective shoulder value (SSV; the percentage value of the
affected shoulder compared to that of the normal shoulder),
Rowe score, University of California, Los Angeles (UCLA) shoul-
der score, and shoulder active range of motion (ROM; forward
flexion in the scapular plane, external rotation with the elbow at
the side and external and internal rotation in 90° of abduction).
During each patient visit, an independent examiner evaluated
the preoperative and postoperative shoulder functional scores
and measured active ROM. We defined recurrence instability as
subluxation episode, re-dislocation, or positive apprehension
sign at 90° abduction and external rotation of the shoulder. Pre-
operative radiologic assessments included standing true antero-
posterior views of the shoulder in neutral and axillary positions
and MRI or MRA studies. Follow-up MRA (3.0-T MR imaging
unit, MAGNETOM Tim Trio; Siemens, Erlangen, Germany) or
CTA (SOMATOM Sensation 64; Siemens) was performed 6

months after operation.

Surgical Techniques and Postoperative Rehabilitation
All patients underwent arthroscopic Bankart repair in lateral de-
cubitus position under general anesthesia in the setting of longi-
tudinal traction with 10 Ibs. A superior viewing portal, low ante-
rior portal for anchor insertion, and posterior portal for shuttle
relay were established. Viewed from the superior portal, a Ban-
kart lesion was identified. After sufficient release of detached an-
teroinferior labrum, the glenoid edge was prepared. The first an-
chor was inserted at the 5 oclock of the glenoid rim in the right
shoulder (7 oclock in the left shoulder), and the suture was
passed through the capsule. After shuttle-relay, a knot was se-
cured on the capsular side of the labrum. In the same manner,
the subsequent two or three anchors were inserted and secured
in a row.

After surgery, the shoulder was held in an abduction brace for
4 to 5 weeks. A self-assisted circumduction exercise was initiated
the day after surgery. Self-assisted passive ROM exercises were
initiated as tolerated after removal of the brace. Self-assisted ac-
tive ROM exercises were initiated eight weeks after surgery. Iso-

tonic strengthening exercises with an elastic band were encour-
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aged 3 months after surgery. The patients were allowed to return

to their premorbid level of sports activities 6 months after sur-

gery.

Statistical Analysis

Statistical analysis was performed using the IBM SPSS ver. 23.0
(IBM Corp., Armonk, NY, USA). Student t-test was used to com-
pare continuous or continuous ranked data, such as shoulder
functional scores (SSV, Rowe, UCLA) and ROM between groups.
Paired t-test was used to compare preoperative and postoperative
values within each group. The chi-square test was used to com-
pare categorical data such as presence of cyst and recurrence in-

stability. Statistical significance was set at p <0.05.

RESULTS

Patient demographics are summarized in Table 1, and there was
no significant difference in any metric between the two groups.
At final follow-up, the mean SSV, Rowe score, and UCLA shoul-
der score improved significantly in both groups: mean SSV im-
proved from 40.1 to 93.2 in group A (p<0.001) and from 40.9 to
92.8 in group B (p<0.001); mean Rowe score improved from
46.1 t0 91.6 in group A (p <0.001) and from 47.2 to 90.9 in group
B (p<0.001); mean UCLA shoulder score improved significantly
from 22.9 to 32.3 in group A (p<0.001) and from 23.5 to 32.5 in
group B (p<0.001). There was no significant difference in these

functional scores between the two groups (Table 2). During the

Table 1. Patient demographics

study period, instability recurred in four patients (6%, 4/69) in
group A and five patients (5%, 5/93) in group B, with no signifi-
cant difference.

On preoperative 3D CT, the mean glenoid defect percentage
was 15.6% +3.3% in group A and 14.9% + 3.4% in group B. There
was no significant difference between the two groups. On fol-
low-up MRA/CTA, the incidence of peri-anchor cyst formation
was 5.7% (4/69) in group A and 3.2% (3/93) in group B, with no

significant difference.

DISCUSSION

The purpose of this study is to investigate clinical outcomes and
radiological findings regarding cyst formation in the glenoid
around suture anchors after arthroscopic Bankart repair with ei-
ther biocomposite suture anchor or all-suture anchor in traumat-
ic anterior shoulder instability. As we hypothesized, there was no
significant difference in clinical outcomes including recurrence
instability and incidence of peri-anchor cyst formation.

The bone reaction around the anchor is a complication after
use of bioabsorbable anchors in the shoulder, and peri-anchor
reaction has occurred in the glenoid after SLAP or Bankart repair
as well as in the humeral head after rotator cuff repair [10,11,14].
Milewski et al. [11] reported bone replacement of biocomposite
anchor in labral repair. In their study, 98% of anchor material was
absorbed, 78% was replaced by soft tissue of variable density, and
20% was replaced by bone at 24 months after surgery. Three of

Variable Group A (n=69) Group B (n=93) p-value
Sex (male:female) 65:4 87:6 0.864
Age (yr) 22.8%£6.2 (17-42) 23.4%59 (16-44) 0.793
Symptom period (mo) 19.8£6.9 (9-52) 21.6£7.7 (10-60) 0.616
Mean period of follow-up (mo) 41.2£13.2 (24-96) 34.7+9.3 (24-60) 0.133
Number of suture anchors 3.710.2 (3-5) 39%0.2 (3-5) 0.483
Additional remplissage 4 5 0.864
Values are presented as meantstandard deviation (range). Group A, biocomposite anchor; Group B, all suture anchor.

Table 2. Preoperative and final follow-up shoulder functional scores for both groups

Variable Group A (n=69) Group B (n=93) p-value
Preoperative SSV 40.1+15.6 40.9+13.9 0.254
Final follow-up SSV 932%3.6 92.8+43 0.756
Preoperative Rowe score 46.1+53 47.2%49 0.512
Final follow-up Rowe score 91.6%6.4 90.9%6.2 0.811
Preoperative UCLA shoulder score 229%17 235%2.1 0.316
Final follow-up UCLA shoulder score 323+24 325+2.1 0.854

Values are presented as mean+standard deviation. Group A, biocomposite anchor; Group B, all suture anchor.

SSV: subjective shoulder value, UCLA: University of California, Los Angeles.
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47 anchors (6.3%) showed peri-anchor cyst formation, which
was similar to the incidence (7.2%) of the current study. Kim et
al. [10] investigated the incidence of osteolysis and cyst forma-
tion after use of bioabsorbable anchors in rotator cuff repair. The
incidence was 46.4% with variable grades of osteolysis, and they
indicated that use of this bioabsorbable anchor should be recon-
sidered due to interference in revision surgery considering pres-
ervation of bone stock in the setting of adequate anchor resorp-
tion.

All-suture anchor was introduced in 2010 [15], to eliminate or
reduce the concerns of bioabsorbable or biocomposite suture an-
chors, and recent studies underscored its clinical implications
[15-17]. Although all-suture anchors have equivalent ultimate
failure load to the traditional solid anchor system [18,19], Pfeiffer
et al. [13] revealed in their in vivo study that these all-suture an-
chor system produced increased tunnel width and greater dis-
placement under cyclic load. Tompane et al. [15] demonstrated
that all-suture anchor yielded a low rate of cyst formation, and
tunnel expansion greater than 80% was found in most patients at
12-month follow-up. However, this increased tunnel volume was
not associated with clinical outcomes and recurrence instability.
Lee et al. [16] compared the all-suture anchor with biodegradable
anchor in arthroscopic Bankart repair and found that tunnel ex-
pansion was significantly greater in the all-suture anchor at
1-year follow-up, although it was not associated with clinical out-
comes including recurrence instability during the study period.
Similarly, the current study showed no significant difference in
cyst formation (5.7% vs. 3.2%) at 6 month follow-up MRA/CTA
or in clinical outcomes and recurrence instability.

Nakagawa et al. [20] raised the concern that cystic change and
tunnel expansion in the glenoid might increase some unknown
risk for anterior glenoid rim, especially in the setting of linear ar-
rangement of multiple all-suture anchors. Although a large num-
ber of anchors was not always associated with glenoid rim frac-
ture, they suggested that linear placement of suture anchors
might induce weakness of the glenoid fossa and following gle-
noid rim fracture. Park et al. [21] reported similar cases of anteri-
or glenoid rim fracture after arthroscopic Bankart repair. They
used metal or bioabsorbable anchors and indicated that osteoly-
sis around the suture anchor, especially without ceramic compos-
ite, might lead to rim fracture. In the current study, there was no
glenoid rim fracture after Bankart repair.

There are several limitations to this study. First, this is a
non-randomized retrospective study that has inherent selection
bias for patient assignment. In the early study period, the bio-
composite anchor was used, while the all-suture anchor was used

later in the study. Second, the lack of significant difference in

https://doi.org/10.5397/cise.2020.00290

clinical outcomes might be due to the low statistical power re-
sulting from the small number of patients. Third, we could not
analyze tunnel expansion but only cyst formation because MRA
was used in many cases. Fourth, follow-up MRA/CTA was per-
formed 6 months after surgery, which may not be long enough to
evaluate peri-anchor cyst formation.

In conclusion, considering the low incidence of peri-anchor
cyst formation in the glenoid after Bankart repair with the two
anchor systems and the lack of association with recurrence insta-
bility, both biocomposite and all-suture anchors in Bankart repair

can yield satisfactory outcomes with no significant difference.

ORCID

Seokhwan Jin
Yong-Min Chun

https://orcid.org/0000-0001-8943-8145
https://orcid.org/0000-0002-8147-6136

REFERENCES

1. Hovelius L, Eriksson K, Fredin H, et al. Recurrences after initial
dislocation of the shoulder: results of a prospective study of
treatment. ] Bone Joint Surg Am 1983;65:343-9.

2. Hovelius L, Olofsson A, Sandstrom B, et al. Nonoperative treat-
ment of primary anterior shoulder dislocation in patients forty
years of age and younger: a prospective twenty-five-year fol-
low-up. ] Bone Joint Surg Am 2008;90:945-52.

3. Taylor DC, Arciero RA. Pathologic changes associated with
shoulder dislocations: arthroscopic and physical examination
findings in first-time, traumatic anterior dislocations. Am J
Sports Med 1997;25:306-11.

4. Boileau P, Villalba M, Héry JY, Balg E Ahrens P, Neyton L. Risk
factors for recurrence of shoulder instability after arthroscopic
Bankart repair. ] Bone Joint Surg Am 2006;88:1755-63.

5. Aboalata M, Plath JE, Seppel G, Juretzko J, Vogt S, Imhoff AB.
Results of arthroscopic Bankart repair for anterior-inferior
shoulder instability at 13-year follow-up. Am J Sports Med
2017;45:782-7.

6. Denard PJ, Burkhart SS. The evolution of suture anchors in ar-
throscopic rotator cuff repair. Arthroscopy 2013;29:1589-95.

7. Goeminne S, Debeer P. Delayed migration of a metal suture an-
chor into the glenohumeral joint. Acta Orthop Belg 2010;76:
834-7.

8. Grutter PW, McFarland EG, Zikria BA, Dai Z, Petersen SA.
Techniques for suture anchor removal in shoulder surgery. Am
J Sports Med 2010;38:1706-10.

9. Jeong JH, Shin SJ. Arthroscopic removal of proud metallic su-

ture anchors after Bankart repair. Arch Orthop Trauma Surg

181


http://orcid.org/0000-0001-8943-8145
http://orcid.org/0000-0002-8147-6136
https://doi.org/10.2106/00004623-198365030-00008
https://doi.org/10.2106/00004623-198365030-00008
https://doi.org/10.2106/00004623-198365030-00008
https://doi.org/10.2106/JBJS.G.00070
https://doi.org/10.2106/JBJS.G.00070
https://doi.org/10.2106/JBJS.G.00070
https://doi.org/10.2106/JBJS.G.00070
https://doi.org/10.1177/036354659702500306
https://doi.org/10.1177/036354659702500306
https://doi.org/10.1177/036354659702500306
https://doi.org/10.1177/036354659702500306
https://doi.org/10.2106/00004623-200608000-00010
https://doi.org/10.2106/00004623-200608000-00010
https://doi.org/10.2106/00004623-200608000-00010
https://doi.org/10.1177/0363546516675145
https://doi.org/10.1177/0363546516675145
https://doi.org/10.1177/0363546516675145
https://doi.org/10.1177/0363546516675145
https://doi.org/10.1016/j.arthro.2013.05.011
https://www.ncbi.nlm.nih.gov/pubmed/21302585
https://www.ncbi.nlm.nih.gov/pubmed/21302585
https://www.ncbi.nlm.nih.gov/pubmed/21302585
https://doi.org/10.1177/0363546510372794
https://doi.org/10.1177/0363546510372794
https://doi.org/10.1177/0363546510372794
https://doi.org/10.1007/s00402-009-0847-3
https://doi.org/10.1007/s00402-009-0847-3

Seokhwan Jin and Yong-Min Chun. Peri-anchor cyst formation after Bankart repair

10.

11.

12.

13.

14.

15.

16.

2009;129:1109-15.

Kim SH, Oh JH, Lee OS, Lee HR, Hargens AR. Postoperative
imaging of bioabsorbable anchors in rotator cuff repair. Am J
Sports Med 2014;42:552-7.

Milewski MD, Diduch DR, Hart JM, Tompkins M, Ma SY, Gas-
kin CM. Bone replacement of fast-absorbing biocomposite an-
chors in arthroscopic shoulder labral repairs. Am ] Sports Med
2012;40:1392-401.

Randelli P, Cucchi D, Ragone V, de Girolamo L, Cabitza P, Ran-
delli M. History of rotator cuff surgery. Knee Surg Sports Trau-
matol Arthrosc 2015;23:344-62.

Pfeiffer FM, Smith MJ, Cook JL, Kuroki K. The histologic and
biomechanical response of two commercially available small
glenoid anchors for use in labral repairs. ] Shoulder Elbow Surg
2014;23:1156-61.

Dhawan A, Ghodadra N, Karas V, Salata MJ, Cole B]. Complica-
tions of bioabsorbable suture anchors in the shoulder. Am J
Sports Med 2012;40:1424-30.

Tompane T, Carney J, Wu WW, et al. Glenoid bone reaction to
all-soft suture anchors used for shoulder labral repairs. ] Bone
Joint Surg Am 2018;100:1223-9.

Lee JH, Park I, Hyun HS, Kim SW, Shin SJ. Comparison of clini-

182

cal outcomes and computed tomography analysis for tunnel di-
ameter after arthroscopic Bankart repair with the all-suture an-
chor and the biodegradable suture anchor. Arthroscopy 2019;
35:1351-8.

17. Van der Bracht H, Van den Langenbergh T, Pouillon M, Verhas-

selt S, Verniers P, Stoffelen D. Rotator cuff repair with all-suture
anchors: a midterm magnetic resonance imaging evaluation of
repair integrity and cyst formation. J Shoulder Elbow Surg
2018;27:2006-12.

18. Barber FA, Herbert MA. Cyclic loading biomechanical analysis

of the pullout strengths of rotator cuff and glenoid anchors:
2013 update. Arthroscopy 2013;29:832-44.

19. Mazzocca AD, Chowaniec D, Cote MP, et al. Biomechanical

evaluation of classic solid and novel all-soft suture anchors for
glenoid labral repair. Arthroscopy 2012;28:642-8.

20. Nakagawa S, Hirose T, Tachibana Y, Iuchi R, Mae T. Postopera-

tive recurrence of instability due to new anterior glenoid rim
fractures after arthroscopic Bankart repair. Am J Sports Med
2017;45:2840-8.

21. Park JY, Lee SJ, Oh SK, Oh K, Noh Y, Suh KT. Glenoid rim frac-

ture through anchor points after arthroscopic Bankart repair
for shoulder instability. Int Orthop 2015;39:241-8.

https://doi.org/10.5397/cise.2020.00290


https://doi.org/10.1007/s00402-009-0847-3
https://doi.org/10.1177/0363546513517538
https://doi.org/10.1177/0363546513517538
https://doi.org/10.1177/0363546513517538
https://doi.org/10.1177/0363546512441589
https://doi.org/10.1177/0363546512441589
https://doi.org/10.1177/0363546512441589
https://doi.org/10.1177/0363546512441589
https://doi.org/10.1007/s00167-014-3445-z
https://doi.org/10.1007/s00167-014-3445-z
https://doi.org/10.1007/s00167-014-3445-z
https://doi.org/10.1016/j.jse.2013.12.036
https://doi.org/10.1016/j.jse.2013.12.036
https://doi.org/10.1016/j.jse.2013.12.036
https://doi.org/10.1016/j.jse.2013.12.036
https://doi.org/10.1177/0363546511417573
https://doi.org/10.1177/0363546511417573
https://doi.org/10.1177/0363546511417573
https://doi.org/10.2106/JBJS.17.01169
https://doi.org/10.2106/JBJS.17.01169
https://doi.org/10.2106/JBJS.17.01169
https://doi.org/10.1016/j.arthro.2018.12.011
https://doi.org/10.1016/j.arthro.2018.12.011
https://doi.org/10.1016/j.arthro.2018.12.011
https://doi.org/10.1016/j.arthro.2018.12.011
https://doi.org/10.1016/j.jse.2018.03.006
https://doi.org/10.1016/j.jse.2018.03.006
https://doi.org/10.1016/j.jse.2018.03.006
https://doi.org/10.1016/j.jse.2018.03.006
https://doi.org/10.1016/j.arthro.2013.01.028
https://doi.org/10.1016/j.arthro.2013.01.028
https://doi.org/10.1016/j.arthro.2013.01.028
https://doi.org/10.1016/j.arthro.2011.10.024
https://doi.org/10.1016/j.arthro.2011.10.024
https://doi.org/10.1016/j.arthro.2011.10.024
https://doi.org/10.1177/0363546517714476
https://doi.org/10.1177/0363546517714476
https://doi.org/10.1177/0363546517714476
https://doi.org/10.1177/0363546517714476
https://doi.org/10.1007/s00264-014-2604-7
https://doi.org/10.1007/s00264-014-2604-7
https://doi.org/10.1007/s00264-014-2604-7

	INTRODUCTION 
	METHODS 
	Study Population 
	Functional and Radiologic Assessments 
	Surgical Techniques and Postoperative Rehabilitation 
	Statistical Analysis 

	RESULTS 
	DISCUSSION 
	ORCID 
	REFERENCES 

