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Comparison of Clinical and Functional Results after Arthroscopic Bankart
Repair with the All-Soft Suture Anchor and the Conventional Metal Anchor

Mehmet ARICAN “*, Yalein TURHAN 21

ABSTRACT

Aim: To compare the clinical results after arthroscopic bankart repair with all-soft suture anchor and conventional
metal anchor in physically active patients with traumatic anterior shoulder instability.

Material and Methods: A total of 32 patients who met eligibility criteria were included between 2016 and 2017 years,
for arthroscopic bankart repair in a single orthopedic department. The patients were examined into 2 groups as 17
underwent repair with 1.8 mm all-suture anchor with 2 (5 metric) Hi-Fi® sutures (Y-knot® flex, Conmed, USA) (group
1), and 15 underwent repair with conventional titanium 3.5 mm Suture Anchors with two preloaded ultrabraid sutures
(TWINFIX, Smith & Nephew) (group 2). Clinical and functional outcomes were assessed pretreatment, and final
follow-up using the American shoulder and Elbow surgeons (ASES) score and the ROWE score.

Results: The mean ASES score increased significantly in group 1 from 35.62+8.46 to 88.86+6.23 (p=0.0001) and had
increased significantly in group 2 from 41.15+14.51 to 91.15+7.54 (p=0.0001). The mean ROWE score had increased
significantly in group 1 from 48.82+11.25 to 85.00+10.00 (p=0.0001) and had significantly increased in group 2 from
45.67+9.61 to 87.67+10.15 (p=0.0001). There was no significant difference between the mean ASES scores of group 1
and group 2 (p=0.192, p=0.353), and also no significant difference between the mean ROWE scores of group 1 and
group 2 (p=0.404, p=0.461) at pretreatment and final follow-up respectively.

Conclusion: Arthroscopic bankart repair with an all-soft suture anchor demonstrated comparable clinical and functional
results as the conventional metal suture anchor at short term follow-up.

Keywords: Shoulder joint; arthroscopic surgical procedure.

TUm -Yumusak Siitiir Ankor ve Konvansiyonel Metal Ankor ile Artroskopik Bankart

Onarmm Sonrasi Klinik ve Fonksiyonel Sonuc¢larinin Karsilastirilmasi
0oz
Amag: Travmatik anterior omuz instabilitesi olan fiziksel olarak aktif hastalarda tim yumusak siitiir ankor ve
konvansiyonel metal ankor ile artroskopik bankart tamirinin klinik ve fonksiyonel sonuglarmin kiyaslanmasi
amaglanmusgtir.
Gere¢ ve Yodntemler: 2016-2017 yillar1 arasinda, tek merkezde artroskopik bankart tamiri yapilan ve dahil edilme
kriterlerimize uyan 32 hasta degerlendirildi. 17 hastaya 1.8 mm (Y-knot® flex, Conmed, USA) tiim yumusak siitiir
ankor (grup 1) ve 15 hastaya ise 3.5 mm (TWINFIX, Smith & Nephew) konvansiyonel metal ankor (grup 2) uygulandi.
Klinik ve fonksiyonel sonuglar tedaviden hemen dnce ve son takipte Amerikan omuz ve Dirsek cerrahlar1 (ASES) skoru
ve ROWE skoru ile degerlendirildi.
Bulgular: Ortalama ASES skoru grup 1’de 35.62+8.46'dan 88.86+6.23'e (p=0.0001) ve grup 2°de ise 41.15+14.51"den
91.1547.54’¢ (p=0.0001) artmigtir. Ortalama ROWE skoru da grup 1’de 48.82+11.25'ten 85.00+10.00'a (p=0.0001) ve
grup 2’de ise 45.67+9.61°den 87.67+10.15’e (p=0.0001) yiikseldi. Grup 1 ve grup 2’nin tedavi 6ncesi ve son takibinde
ortalama ASES ve ROWE skorlarinda fark yoktur (p=0.192, p=0.353 ve p=0.404, p=0.461).
Sonug: Tiim yumusak siitlir ankor ile artroskopik bankart tamiri, kisa siireli takipte konvansiyonel metal siitiir ankor ile
karsilastirilabilir klinik ve fonksiyonel sonuglar gostermistir.
Anahtar Kelimeler: Omuz eklemi; artroskopik cerrahi prosedur.
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INTRODUCTION

Traumatic anterior instability is the most common type of
instability in the glenohumeral joint and the most
common pathology is antero-inferior labrum lesions (1-
7). Open bankart repair was considered the gold standard
procedure in the treatment of traumatic anterior
instability; however, arthroscopic repair methods are
frequently used recently (2). In addition, the results after
the first arthroscopic labrum repair were not at the desired
clinical and functional level but improved with the
development of anchor and hand tools used in parallel
with the developments in technology (8). Conventional
metal suture anchors, one of the most commonly used
fixation materials in arthroscopic labrum repair, initially
cause problems such as loosening, migration, cartilage
loss, revision repair difficulty and magnetic resonance
imaging as indicated in the literature (10-12). This has
increased the tendency to use different detection materials
in recent years. New design all-soft sutur anchor that
mostly requires drilling a pilot hole into the glenoid bone
and then inserting the suture material in a latent
configuration connected to a catheter device that allows
the suture to expand in the cancellous bone below the
cortex when the catheter is removed (13,14). It is
facilitate easier revision after surgical failure because
they are designed to preserve bone stock and improve
post-operative imaging after surgery (13,15). The purpose
of this study was to investigate and compare the clinical
and functional outcomes of arthroscopic bankart repair
with all-soft suture anchor and the conventional metal
anchor in physically active patients with a unresponsive
to conservative treatment.

MATERIAL AND METHODS

This retrospective study included 41 consecutive patients
who underwent arthroscopic bankart repair by two senior
surgeons from October 2016 to December 2017 for a
traumatic anterior shoulder instability. A clinical
experimental study was carried out in Department of
Orthopedic and Traumatology, Duzce University School
of Medicine. The study was performed in accordance
with the guidelines for declaration of Helsinki-ethical
principles for medical research involving human subjects
and approved by the Noninvasive-Clinical Ethical
Committee of the Medical School of Duzce University,
Duzce, Turkey in 2018 (no. 2018/225) and written
informed consent was obtained from all patients.

Patients who had isolated bankart lesion confirmed by
preoperative magnetic resonance imaging (MRI) at
baseline, 18-55 years of age, underwent MRI after
surgery at final follow-up, clinical and functional results
at baseline, and final follow-up after the operation were
included. Patients < 18 or > 60 years old, previous
shoulder surgery, glenohumeral osteoarthritis, a
concomitant lesions (Hill-Sachs, SLAP, posterior labral
tear and rotator cuff tear), anterior glenoid bone loss of
>20%, multidirectional instability or generalized joint
laxity were excluded. According to these criteria; 9
patients were excluded due to concomitant ipsilateral
rotator cuff tear (n=3), patients < 18 or > 55 years old
(n=5), concomitant ipsilateral anterior glenoid bone loss
of >20% (n=1).

Demographic data, including the total number of patients,
mean age, percentage of male and female patients, mean
duration of symptoms, percentage of involvement of the
dominant extremity, mean follow-up time, affected side,
and number of dislocation or subluxation were recorded.
A total of 32 of these patients who met the eligibility
criteria were included in this study. The patients were
examined into 2 groups as 17 underwent arthroscopic
repair with 1.8 mm all-suture anchor with 2 (5 metric) Hi-
Fi® sutures (Y-knot® flex, Conmed Linvatec, Largo,FL)
(group 1), and 15 underwent repair with conventional
titanium 3.5 mm suture anchors with two preloaded
ultrabraid sutures (TWINFIX, Smith & Nephew) (group
2).

Surgical Technique

All surgeries were performed under general anesthesia in
the beach-chair position with a standard posterior,
anterior-superior and anterior mid-glenoid portals after
the upper extremity was prepared and draped in a
standard sterile procedure. Firstly, a diagnostic
arthroscopy was made to assess the glenoid labrum,
capsule-ligamentous structures, articular surface, biceps
tendo, Hill-Scah’s lesions and glenoid. Hypertrophic and
inflamed synovial tissues were removed by arthroscopic
shaver until it had been adequately debrided from
anterior-superior and anterior mid-glenoid portal. When
anterior labral lesions or capsule-ligamentous structure
was diagnosed, a marked probe was introduced into the
anterior-superior or anterior mid-glenoid portal to elevate
the unstable labrum around the base. The stability and
labral continuity of the lesion were determined and also
an arthroscopic shaver was used to debride some of the
flaps of labrum. The labrum was completely freed from
glenoid side and allowed to float freely up to the level of
glenoid face. The glenoid bone at the neck was prepared
by removing any fibrous tissue. The stabilization of
bankart lesion were achieved either by a minimum two
1.8 mm all-suture anchor with 2 (5 metric) Hi-Fi®
sutures (Y-knot® flex, Conmed Linvatec, Largo,FL) or
with a minimum two conventional titanium 3.5 mm
suture anchors with two preloaded ultrabraid sutures
(TWINFIX, Smith & Nephew). A final evaluation of the
joint was done to reveal that the humeral head is balanced
in the centre of the glenoid.

Rehabilitation Protocol

All patients received postoperative therapy based on the
same rehabilitation program after surgery. The affected
arm was fixed with an abduction sling for 4 weeks at 45
degrees abduction and neutral rotation for 4 weeks.
Passive forward flexion, external rotation, and pendulum
exercises were started only to the shoulder and elbow
joints on postoperative day 3. At the end of week 4, the
abduction sling was removed and active exercise was
started (e.g., muscle strengthening program for the rotator
and deltoid muscles).

Outcome Measurements

Functional and clinical outcomes were assessed just
before the treatment and final follow-up after treatment
using the ASES and ROWE score. The ASES score
included a physician-rated and patient-rated section;
however, only the pain visual analog scale (VAS) and 10
functional questions are typically used to tabulate the
reported ASES score. The total score - 100 maximum
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points - is weighted 50% for pain and 50% for function.
ROWE score is the most commonly reported instability
measure. ROWE score assess the three section: stability,
function and motion. Motion is evaluated by objective
evaluation. Function and motion are scored according to
subjective assessment. The total score ranges from 0
(worst) to 100 (best).

Statistical Analysis

In this study, statistical analysis was done by NCSS
(Number Cruncher Statistical System) 2007 Statistical
Software (Utah, USA) package program. In the
evaluation of the data, percentage and descriptive
statistics (mean, standard deviation, median, first and
third quartiles) as well as the distribution of variables
were analyzed by Shapiro-Wilk normality test.
Independent samples t-test and Paired t test were used for
comparison of the data with normal distribution, Mann
Whitney U test and Wilcoxon test were used for
comparison of the non-normal distribution variables, and
Chi-square or Fisher’s Exact test were used for
comparison of qualitative data. A p-value < 0.05 was
considered significant.

RESULTS

A total of 32 patients who met our eligibility criteria were
included; 17 of these patients (14 [82.35%] males and 3
[17.65%] females) whose mean age was 33.35+13.14
(17-55) years were in group 1 and 15 patients (9 [60%]
males and 6 [40%] females) whose mean age was
37.47+11.76 (18-55) years were in group 2. The right
shoulder was affected in 8 (47.06 %), and the left
shoulder was affected in 9 (52.94 %) patients in group 1
and the right shoulder was affected in 9 (60 %) and the
left shoulder was affected in 6 (40%) patients in group 2.
The mean symptom durations were 11.24+5.64 (6-24)
months in group 1 and 10.93+5.81 (6-21) months in
group 2. The mean follow-up duration was 23.71+3.65
(17-28) months in group 1 and 21.87+4.39 (17-28)
months in group 2. Preoperatively, 6 (35.29%) patients
had a history of subluxation, 5 (29.41%) patients had
only 1 dislocation, and 6 (35.29%) patients had 2 or more
dislocations in group 1, 6 (40%) patients had a history of
subluxation, 5 (33.33%) patients had only 1 dislocation,
and 4 (26.67%) patients had 2 or more dislocations in
group 2.

No significant difference was observed between mean
age, sex, affected side, dominant extremity, mean
symptom duration, number of dislocation, mean follow-
up duration of groups 1 and 2 (p>0.05, Table 1).

By the final follow-up, the mean ASES score increased
significantly in group 1 from 35.62+8.46 to 88.86+6.23
(p=0.0001) and had increased significantly in group 2
from 41.15+14.51 to 91.15+7.54 (p=0.0001). The mean
ROWE score had increased significantly in group 1 from
48.82+11.25 to 85.00+10.00 (p=0.0001) and had
significantly increased in group 2 from 45.67+9.61 to
87.67£10.15 (p=0.0001). There was no significant
difference between the mean ASES scores of group 1 and
group 2 at pretreatment and final follow-up (p=0.192,
p=0.353), and also no significant difference between the
mean ROWE scores of group 1 and group 2 at
pretreatment and final follow-up (p=0.404, p=0.461). In
addition, No significant difference was observed between

the mean % change values of ASES score at the
pretreatment- final follow-up in group 1 and group 2
(p=0.439). And also no significant difference was
observed between the mean % change values of ROWE
score at the pretreatment - final follow-up in group 1 and
group 2 (p=0.249, Table 2, Figure 1).

There were no reported intraoperative, perioperative, or
postoperative complications, such as persistent shoulder
pain, infection, wound problems, recurrence, stiffness,
neurological damage and anchor pull-out.
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Figure 1la,b. a. Comparison of mean ASES and Rowe
score from pretreatment to final follow-up b. Comparison
of mean changes ASES and ROWE % changes score
from pretreatment to final follow-up (ASES; American
shoulder and elbow surgeons)

DISCUSSION

Arthroscopic bankart repair has become gold standard
treatment options for patients with traumatic anterior
shoulder instability (1,3-5,7,16). Several clinical studies
have concluded a low rate redislocation and good
functional outcomes following arthroscopic anterior
stabilization of the shoulder with suture anchors
(2,7,15,16). This present study compare the clinical and
functional results after arthroscopic bankart repair with
all- soft suture anchor and conventional metal anchor in
physically active patients with traumatic anterior shoulder
instability. By the final follow-up, the mean ASES score
increased significantly in both group 1 and group 2 and
also the mean ROWE score had increased significantly in
both group 1 and group 2. There was no significant
difference between the mean ASES scores of group 1 and
group and also no significant difference between the
mean ROWE scores of group 1 and group 2 at
pretreatment and final follow-up. The study indicated that
arthroscopic bankart repair is a successful treatment in
terms of patient satisfaction, pain relief and functional
outcomes at both all- soft suture anchor and conventional
metal anchor.
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Over the past three decades, suture anchors (variations in
size and suture types, metal or plastic polymer) have been
widely used to treat soft tissue pathologies and other
musculoskeletal disorders, such as repair of bankart
lesions, biceps tenodesis, acromioclavicular joint
dislocation  reconstruction,  deltoid repair and
capsulolabral repair (8). However, despite good to
excellent outcomes in most studies, there are no gold
standard guidelines described for suture anchors use in
arthroscopic labral repair (9,16-19). In our experience,
the present study demonstrated that arthroscopic labral
repair of anterior shoulder instability with this all-soft
suture anchors was associated with good clinical and
functional outcomes, similar to the conventional suture
metal anchor.

Visscher et al. (8) postulated that ideal suture anchor
would provide maximise pull out strength, minimise
acute iatrogenic damage and minimise long term pro-
arthritic  potential. Nagra et al. evaluated the
biomechanical properties after all suture anchors
compared with conventional anchors. The authors
compared 12 fresh-frozen human shoulders that
underwent all suture anchors repair to 12 that underwent
conventional anchors repair. They demonstrated that
decreased failure load, increased total displacement, and
variable failure mechanisms in all-suture anchors and also
concluded that their findings will aid the surgeons choice
of implant, in the context of the clinical scenario (14). In
addition, compared to other conventional suture anchors,

Table 1. Summary of patient’s demographics and clinical characteristics

Group 1 (n=17) Group 2 (n=15) p
Age (meaqiSD [years]) 33.35%£13.14 37.47£11.76 0.350'
Median (Q1-Q3) 28 (23.5-48.5) 37 (27-45) '
Male 14 82.35% 9 60.00% 0243
Sex Female 3 17.65% 6 40.00% '
Right 8 47.06% 9 60.00% 0.464"
Affected side | Left 9 52.94% 6 40.00% '
Right 15 88.24% 14 93.33% 0.999"
Dominant side Left 2 11.76% 1 6.67% '
Subluctation 6 35.29% 6 40.00%
Number of 1 5 29.41% 5 33.33% 0.911"
dislocation 22 6 35.29% 4 26.67%
Symptom duration
(meanzSD [months]) 11.23+5.64 10.93+5.81 0.737'
Median (Q1-Q3) 9 (7-14) 8 (7-18)
Follow-up time N
(meanzSD [months]) 23.71+£3.65 21.87+4.39 0.206
(min-max) (17-28) (17-28)

+Chi-Square test, t Mann Whitney U test ++Fisher’s Exact, *Independent t test, SD: Standard Deviation,

Min: Minimum, Max: Maximum, Q1:1st quartile, Q3: 3rd quartile

Table 2. Comparison of mean ASES -Rowe score and Mean ASES-Rowe % change from pretreatment

and final follow-up

Group 1 (n=17) Group 2 (n=15) p
Pretreatment
(meanxSD) 35.62+8.46 41.15+14.51
Median (Q1-Q3) 33.3 (29.2-40.8) 35.0 (28.3-56.6) 0.628"
Final follow-up
(meanzSD) 88.86+6.23 91.15+7.54
Median (Q1-Q3) 90.0 (85.8-93.3) 91.6 (88.3-96.6) 0.278"
ASES pt 0.0001 0.0001
Pretreatment
(mean£SD) (min-max) 48.82+11.25 (30-65) 45.6749.61 (30-60) 0.404"
Final follow-up
(mean+SD) (min-max) | 85.00+10.00 (70-100) 87.67+10.15 (70-100) 0.461"
ROWE pt 0.0001 0.0001
Mean ASES % change (Pretreatment
- Final follow-up)
(meanxSD) 59.59+10.63 55.15+14.22
Median (Q1-Q3) 61.90 (53.58-68.52) 62.85 (38.40-66.03) 0.439"
Mean ROWE % change
(Pretreatment - Final follow-up)
(meanxSD) 42.11+13.92 47.37+11.89
Median (Q1-Q3) 40 (33.30-53.98) 45 (40.58-58.82) 0.249"

*Independent samples t-test, tWilcoxon test, +Mann Whitney U test, SD: Standard Deviation, Min: Minimum, Max: Maximum,

Q1:1st quartile, Q3: 3rd quartile, ASES: American Shoulder and Elbow Surgeon
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the main advantages of this suture anchor are that it
provides; facilitate easier revision after surgical failure
because they are designed to preserve bone stock and
improve post-operative imaging after surgery (13,15).
Similarly, several clinical studies have shown that
different suture anchors design for arthroscopic labral
lesions produce good to excellent clinical outcomes over
short or long-term follow-up (2,7,15,16). For example,
Lee et al. performed a comparative prospective
randomized controlled single blind study of arthroscopic
bankart repair with all-suture anchors and biodegradable
suture anchors in patients with recurrent anterior shoulder
instability for 2 years follow-up; 33 patients underwent
surgery with 1.3 mm (single loaded) or 1.8 mm(double
loaded) all-suture anchors and another 34 underwent with
a 3.0 mm biodegradable anchor (10.8 mm in lenght, 30%
1,2,3- trichloropropane / 70% poly-lactide-co-glycolide
acid). They reported that arthroscopic bankart repair with
the all-suture anchor showed comparable clinical
outcomes and postoperative stability as the conventional
biodegradable suture anchor (15). Another study
compared 63 patients treated with nonabsorbable suture
anchor and 61 patients who underwent absorbable suture
anchor and found that no differences in outcomes of
arthroscopic bankart repair were seen whether absorbable
or nonabsorbable anchors were used at the 2.6 years
follow-up (9). In the present study, despite the short
follow-up time (23.71+£3.65 months in group 1 and
21.87£4.39 months in group 2), our outcomes were
concordant with previously published reports. The mean
clinical and functional outcomes after final follow-up
showed significant improvements in the ASES and
ROWE scores compared to the preoperative status
(p<0.05) at both all-soft suture anchors and conventional
anchor.

Although arthroscopic surgery suture anchors continue to
evolve, the complications of bankart repair have not been
completely solved (6,20-23). Metal suture anchor fixation
is frequently used although it causes complications such
as arthritis, pull-out, and osteolysis (10,11,14).
Furthermore, several problems occur with anchor practice
in labral repair (21,22). For example, when a retear
occurs, revision surgery is sometimes challenging
because the previous anchors are difficult to remove with
limited room for new anchor insertion. In addition, the
cost of multiple anchors is high, and anchor dislodgement
and bone osteolysis of glenoid bone (6,20). In this present
study on both all-soft suture anchor and conventional
metal anchor with arthroscopic labral repair in traumatic
anterior shoulder instability, there were no reported
intraoperative, perioperative, or postoperative
complications, such as persistent shoulder pain, infection,
wound problems, recurrence, stiffness, neurological
damage, arthritic changes and anchor pull-out.

There were a few limitations to our study. First, it was
retrospective and examined relatively short-term
outcomes after surgery. In addition, the number of
patients was relatively small. Furthermore, despite the
relatively low incidence of complications associated with
arthroscopic bankart repair in our study, a longer follow-
up may lead to higher complication rates. Further
prospective-multicenter studies with large number of

patients are needed to optimize the suture anchors design
for use during a long-term follow-up.

CONCLUSION

In this current study, arthroscopic bankart repair with an
all-soft suture anchor demonstrated comparable clinical
and functional results as the conventional metal suture
anchor at short term follow-up. In spite of the
improvements in the suture anchors of arthroscopic
bankart repair, a gold standard method has not been
defined yet and both all-soft suture anchors and
conventional metal anchors are still regarded as a good
option.
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