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Arthroscopic Repair of Small and
Medium-Sized Bony Bankart Lesions

Young-Kyu Kim,* MD, Seung-Hyun Cho,*y MD, Won-Su Son,* MD, and Sung-Hoon Moon,z MD
Investigation performed at Gachon University Gil Hospital, Incheon, Korea

Background: There has been no study about treatment guidelines for arthroscopic repair according to the size of bony Bankart
lesions of less than 25% of the glenoid width.

Purpose: To evaluate the results of arthroscopic repair for bony Bankart lesions managed with different repair techniques based
on their size.

Study Design: Case series; Level of evidence, 4.

Methods: Between March 2005 and February 2009, 44 of 52 consecutive patients with bony Bankart lesions with a size of less
than 25% of the entire glenoid were managed with an arthroscopic approach. Of those patients, 34 (77%) were available for out-
come analysis at a minimum 24 months’ follow-up (mean, 34 months; range, 24-60 months). The size of the fragment was mea-
sured by computed tomography (CT) and classified as small (\12.5% of the inferior glenoid width) and medium (12.5%-25%).
Sixteen lesions were classified as small (small group), and 18 were classified as medium (medium group). For small lesions, cap-
sulolabral repair using suture anchors without excision of the bony fragment was performed. For medium lesions, anatomic
reduction and fixation using suture anchors was performed, and the adequacy of reduction was assessed by CT postoperatively.
The visual analog scale (VAS) for pain score and modified Rowe score for bony Bankart repair were compared and the postop-
erative recurrence rate investigated.

Results: One patient from the small group (6.3%) and 1 patient without anatomic reduction of the bony fragment in the medium
group (5.6%) experienced traumatic redislocations. The mean VAS score improved from 1.7 preoperatively to 0.5 at final follow-
up, and the mean Rowe score improved from 59 to 91 (both P\ .001). The mean postoperative Rowe scores increased from 58 to
92 in the small group and from 60 to 91 in the medium group (both P\ .001). Residual joint incongruity measuring �2 mm on both
axial and coronal scans, which was considered an anatomic reduction, was present in 14 cases (77.8%) in the medium group. In
the medium group, the mean postoperative Rowe scores increased from 60 to 95 in cases of anatomic reduction compared with
an increase from 56 to 76 in cases of nonanatomic reduction. The Rowe score was statistically correlated with anatomic reduction
of medium-sized bony fragments (P = .046).

Conclusion: In small Bankart lesions, restoration of capsulolabral soft tissue tension alone may be enough, whereas in medium
lesions, the osseous architecture of the glenoid should be reconstructed for more functional improvement and less pain.

Keywords: shoulder; anterior instability; arthroscopic surgery; bony Bankart lesion

A bony Bankart lesion is an avulsion fracture of the ante-
rior glenoid rim associated with glenohumeral instability,
and its incidence after shoulder dislocations ranges from

4% to 70% according to the literature.3,21,24,26 These frac-
tures, often a consequence of traumatic glenohumeral dis-
locations in which forces are exerted against the glenoid
fossa via the humeral head, are important pathogenic fac-
tors for shoulder instability.18,21,24 Although the best treat-
ment for varying degrees of glenoid bone loss, considered
as bone erosion or a bony Bankart lesion, has yet to be
clearly defined in patients with 0% to 20% (and even up
to 27%) glenoid bone loss, it may be possible to treat the
instability successfully with arthroscopic repair.14,22,27,29

Sugaya and others27,28 have reported on the successful
arthroscopic treatment of both acute and chronic bony
Bankart lesions.20,21,29 To date, there are no reports of clin-
ical outcomes after arthroscopic repair for bony Bankart
lesions with a size of less than 25% of the glenoid width
that have been managed with 2 different techniques
according to the lesion’s size. We divided bony Bankart
lesions into 3 types according to size, which was
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represented as a percentage of the inferior glenoid width:
small (\12.5%), medium (12.5%-25%), and large (.25%).
Because the integrity of the osseous architecture of the gle-
noid has recently been highlighted as one of the most
important factors related to the success of surgical
repair,1,12,22 anatomic reduction and fixation of medium-
sized bony fragments was performed. For small lesions,
however, conventional capsulolabral repair without either
anatomic reduction or excision of the fragment was per-
formed because anatomic reduction and fixation may not
be amenable, and removal of the small fragment may
result in additional soft tissue injuries. The purpose of
this study was to evaluate the results of arthroscopic
repair for bony Bankart lesions with a size of less than
25% of the glenoid width that were managed with 2 differ-
ent techniques based on the lesion’s size.

MATERIALS AND METHODS

Between March 2005 and February 2009, 44 of 52 consec-
utive patients with bony Bankart lesions with a size of less
than 25% of the entire glenoid were managed with an
arthroscopic approach. Of the patients, 34 (77%) were
available for outcome analysis, with 10 patients lost to
follow-up. We obtained approval for this study from our
Institutional Review Board for Human Research.

All patients had trauma-related dislocations. There
were 32 male and 2 female patients. The mean age at the
time of surgery was 28.7 years (range, 17-43 years), and
the mean age at the time of the initial dislocation was
26.0 years (range, 14-43 years). The first dislocation
occurred during athletic activities in 27 cases, after a fall
in 4 cases, and after a motor vehicle accident in 3 cases.
Twelve patients (35.3%) had a single dislocation, 9
(26.5%) had 2 to 10 dislocations, and 13 (38.2%) had
more than 10 dislocations. The right shoulder was involved
in 17 cases and the left shoulder in 17 cases. The dominant
arm was involved in 23 cases. Most of the patients (68%)
actively participated in sports, and there were 4 athletes
including 1 from collision sports and 3 from contact sports.

Inclusion criteria were traumatic anterior shoulder
instability with a bony fracture of the glenoid rim with
a size less than 25% of the glenoid, the absence of associ-
ated lesions except superior labrum anterior and posterior
(SLAP) lesions, and a follow-up of at least 24 months.

Exclusion criteria were posterior or multidirectional insta-
bility; voluntary shoulder dislocations; glenoid fractures
with a size greater than 25% of the entire glenoid; concom-
itant cuff lesions; previous fractures and/or surgery to both
shoulders; and congenital or acquired inflammatory, neu-
rologic, or degenerative diseases (systemic or local) involv-
ing the shoulder girdles. Arthroscopic repair was
performed in 12 shoulders (35.3%) within 3 months of the
initial injury and in 22 shoulders (64.7%) more than 3
months from the initial dislocation. There were 5 shoulders
with concomitant SLAP lesions that were reattached
simultaneously.

The size of the fragment was measured by computed
tomography (CT) and classified as small (\12.5% of the
glenoid surface) and medium (12.5%-25%). There were 16
small lesions (small group) and 18 medium lesions
(medium group). Arthroscopic repair was performed as
described in the operative technique section below. Patient
demographics are summarized in Table 1.

On the day before the index operation and at a mean
follow-up of 34 months (range, 24-60 months), every
patient was evaluated using the modified Rowe score for
bony Bankart repair,20 which is composed of 3 major cate-
gories—stability (50 points), motion (20 points), and func-
tion (30 points)—and a visual analog scale (VAS) for pain
(with 10 being the worst pain the patient had ever felt
and 0 being no pain ever). Instability was assessed with
the anterior apprehension and anterior relocation tests,
with the patient in a supine position, by 1 independent
observer who was not involved in the patients’ treatment,
and the assessment was performed in person (as opposed
to over the telephone). According to the Rowe criteria,
excellent (100-90), good (89-75), fair (74-51), and poor
(�50) scores were assigned.

Radiological Evaluation

Plain radiographs, including standard anteroposterior
radiographs of the affected shoulder in neutral, lateral
scapular, axillary, Stryker notch, and West point views,
were obtained for every patient. Additionally, a CT scan
was obtained to further evaluate the lesion of the glenoid
rim and the Hill-Sachs defect. Computed tomography
was performed with a spiral CT scanner (Somatom Defini-
tion Scanner, Siemens Medical System, Erlangen, Ger-
many) using a filter for bone and a 1-mm slice thickness

TABLE 1
Patient Demographics

Variables Small Group Medium Group

Patients, n (%) 16 (47) 18 (53)
Mean follow-up, mo 33.7 34.6
Male/female, n 16/0 16/2
Age at time of surgery, mean (range), y 25.3 (17-41) 31.7 (19-43)
Age at time of initial dislocation, mean (range), y 21.9 (14-41) 30.8 (16-43)
Right/left shoulder, n 8/8 9/9
Dominant/nondominant arm, n 12/4 11/7
Size of fragment, mean (range), % of glenoid width 8.8 (3.5-12.4) 17.5 (13.4-24.3)
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with a slice increment of 0.5 mm, at 350 mA, 140 kV, with
a field of view of 30 cm and matrix of 512 pixels 3 512 pix-
els. Axial, coronal, and sagittal images were obtained with
the patient in the supine position and the involved arm
neutrally rotated. After 3-dimensional reconstruction
with the humeral head digitally subtracted, the best-fitting
circle for the inferior two-thirds of the glenoid on en face
sagittal oblique images of the glenoid articular surface
was used by selecting the outer cortex of the inferior gle-
noid as a landmark. The size of the bony fragment was cal-
culated as a percentage of the intact glenoid by use of
a linear measurement without comparison to the contralat-
eral glenoid (Figure 1).28 The mean size of the bony frag-
ments was 13.4% (range, 3.5%-24.3%). In addition, bony
Bankart lesions were classified according to Bigliani
et al3 on CT scans. In 34 patients, there were 21 (61.8%)
Bigliani type I lesions and 13 (38.2%) type II lesions.

In all patients, anteroposterior radiographs in neutral
rotation preoperatively and at last follow-up were reviewed
to evaluate arthritic changes. Glenohumeral arthritis was
classified preoperatively and postoperatively using these
radiographs, employing a modification of the system of
Buscayret et al.5 Using this system, stage 1 consists of
osteophytes measuring \3 mm in diameter, stage 2 con-
sists of osteophytes measuring between 3 and 7 mm, and
stage 3 consists of osteophytes measuring .7 mm with
narrowing of the glenohumeral joint and sclerosis. Osteo-
phytes may be located on the humerus, the glenoid, or
both. Stage 4 consists of complete obliteration of the gleno-
humeral joint space with or without osteophytes. Specific

observations were made for the presence of preoperative
arthritis, the progression of arthritis on postoperative
radiographs in patients with evidence of preoperative
arthritis, and the development of arthritis on postoperative
radiographs in patients without preoperative arthritis.

For medium lesions, the adequacy of reduction as well
as bony union and fragment resorption were assessed on
CT scans at 3 to 6 months postoperatively. Residual joint
incongruity measuring �2 mm on both axial and coronal
scans was considered as an anatomic reduction (Figure 2).

Operative Technique

All surgeries were performed by a single surgeon (Y.K.K.)
with the patient in a beach-chair position with the back of
the bed flexed about 70�. Patients were examined under
general anesthesia to confirm anterior or anteroinferior
dislocations of the shoulder.

The arthroscope was introduced through a standard
posterior portal. After diagnostic arthroscopic examination
and assessment of the bony Bankart lesion through the
posterior portal, an anterior portal just superior to the sub-
scapularis tendon as well as just lateral to the conjoined
tendon using an inside-out technique was created, through
which we abraded the scapular neck and removed scar tis-
sue from the glenoid or from the anteroinferior fragment
attached to the labrum to separate and mobilize the labro-
ligamentous complex and bony fragment. Additionally, an
anterosuperior portal was created and used to achieve bet-
ter anterior visualization.

For small lesions, capsulolabral repair using suture
anchors without excision of the bony fragment was

Figure 1. Size of a bony fragment on a 3-dimensionally
reconstructed computed tomography image as a percentage
of the intact glenoid by use of a linear measurement (A/B 3

100). A = diameter of the glenoid; B = maximum length of
the bony fragment.

Figure 2. Axial computed tomography scan showing ana-
tomic reduction and complete union of a medium-sized
bony fragment.
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performed (Figure 3). For medium lesions, anatomic reduc-
tion and fixation of the fragment using suture anchors was
performed.

Suture anchors were inserted into the glenoid along the
rim fracture on the edge of the healthy cartilage for small
lesions. In medium lesions, anchors were placed at the
bone-articular cartilage junction. Although the number of
suture anchors depended on the size of the bony fragment,
generally, 3 or 4 anchors were used: the first at the lower
edge of the fracture, the second in the middle, and the third
at the upper edge of the fracture.

A curved suture hook (ConMed Linvatec, Largo, Flor-
ida) loaded with No. 1 polydioxanone (PDS, Ethicon, Som-
erville, New Jersey) was used to pass the anchor sutures
through the capsule and labrum while the fracture was
reduced under direct vision of the intra-articular aspect
of the fracture and the fragments were held temporarily
in the reduced position. Throughout these stages, a probe
inserted from the anterosuperior portal allowed the sur-
geon to maintain correct fragment position. We confirmed
anatomic reduction of the fragment arthroscopically in
the medium group.

In cases where the depth of the bony fragment was long,
along the scapular neck, and therefore possibly difficult to
manipulate or encircle with a suture hook, we passed the
suture hook through several pilot holes guided by
a 1.5-mm K-wire in advance. The K-wire was introduced
either through the anterior portal or percutaneously on
the anterior side of the shoulder with extreme caution to
avoid injuries to neurovascular structures such as the axil-
lary nerve, cephalic vein, or musculocutaneous nerve.
Sometimes, it may be difficult to make pilot holes because
of exposure restrictions on trajectory.

A Bio Mini-Revo suture anchor (ConMed Linvatec) with
No. 2 nonabsorbable sutures was used in 19 shoulders, and
a metal Mini-Revo suture anchor (ConMed Linvatec) was
used in 15 shoulders. The mean number of anchors was
3.2 (range, 3-4) for small lesions and 3.6 (range, 3-4) for
medium lesions. Furthermore, in shoulders with a superior
labral detachment, arthroscopic reattachment was per-
formed with the same suture anchors but with a lateral

acromial portal instead of the anterosuperior portal after
anterior reconstruction.

The size of the Hill-Sachs lesion was measured accord-
ing to its longest diameter arthroscopically, which was
classified as small for \1 cm, moderate for 1 to 2.5 cm,
and large for .2.5 cm.23 The Hill-Sachs defect was present
in all 34 shoulders, with 23 (67.6%) defects being small and
11 (32.4%) defects being moderate.

Postoperative Care

Postoperatively, patients were immobilized in a shoulder
abduction sling for 6 weeks to allow the osseous injury
and capsular repair to heal. Passive shoulder flexion as
well as gentle passive pendulum exercises and isometric
strengthening of the scapular musculature were allowed
during this time. At 6 weeks after surgery, the rehabilita-
tion program included more progressive shoulder motion,
coupled with a comprehensive strengthening program. By
4 to 5 months, patients returned to most activities,
although those whose shoulder was routinely in a provoca-
tive instability position of abduction and external rotation
waited for 5 months until they fully returned to activities.

Analysis of Factors Affecting Postoperative Results

To investigate and identify factors affecting results, we
considered the following clinical factors: age at the time
of surgery (�40 years/.40 years), age at the time of the ini-
tial dislocation (�40 years/.40 years), duration of symp-
toms (\3 months/�3 months), concomitant procedure of
SLAP repair (yes/no), size of the Hill-Sachs defect (small/
moderate), type of bony lesion (avulsion/malunion), preop-
erative arthrosis (yes/no), and status of reduction of the
medium-sized fragment (anatomic/nonanatomic). In both
groups, there was no statistical difference in the distribu-
tion of each predictor. Descriptive data of predictors in
both groups are summarized in Table 2.

Figure 3. Left shoulder of a patient in the beach-chair position viewed through a standard posterior portal. (A) A small bony Bank-
art lesion (12.2% of the glenoid width) was shown on preoperative computed tomography. (B) Diagnostic arthroscopic surgery
confirms a small bony Bankart lesion in the anteroinferior quadrant of the glenoid. (C) Conventional capsulolabral repair using
suture anchors without excision of the bony fragment was performed.
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Statistical Analysis

Differences in preoperative and postoperative scores were
analyzed with the Wilcoxon signed-rank test. Differences
in the postoperative recurrence rate between the small
and medium groups and also in the distribution of the 2
subcategories of each predictor (eg, �40 years/.40 years)
were analyzed with the Kolmogorov-Smirnov test. The
Mann-Whitney U test was performed to analyze differen-
ces in postoperative results between the 2 subcategories
of each predictor (age at time of surgery, age at time of ini-
tial dislocation, duration of symptoms, concomitant SLAP

repair, size of Hill-Sachs defect, type of bony lesion, preop-
erative arthrosis, and status of reduction of medium-sized
fragment). The SPSS software package (version 12.0, SPSS
Inc, Chicago, Illinois) was used for all statistical analyses,
with the a level set at .05.

RESULTS

All 34 patients were evaluated at a minimum of 24 months’
follow-up. The VAS score and modified Rowe score for bony
Bankart repair showed statistical improvement after sur-
gery (P \ .001). The VAS score (with 10 being the worst
pain the patient had ever felt and 0 being no pain ever)
improved from a mean of 1.7 preoperatively to 0.5 at final
follow-up (P \ .001). The modified Rowe score increased
from a mean of 59 (range, 20-70) preoperatively to 91
(range, 30-100) postoperatively (P \ .001). Twenty-five
shoulders (73.5%) were graded as excellent, 7 (20.6%)
good, and 2 (5.9%) poor. The mean modified Rowe scores
increased from 58 preoperatively to 92 postoperatively in
the small group and from 60 to 91, respectively, in the
medium group (both P \ .001). Between the small and
medium groups, a statistically significant difference was
not found in postoperative shoulder scores (Table 3).

Stability

Recurrence or failure was defined as a redislocation or sub-
luxation episode. Two shoulders (5.9%) experienced postop-
erative traumatic dislocations, with 1 (6.3%) in the small
group and 1 (5.6%) in the medium group. The outcome of
these 2 patients was rated as poor because of postoperative
dislocations after the patients had returned to activity. The
patient in the small group had a dislocation while playing
soccer at 8 months postoperatively. The other patient in
the medium group had a dislocation while playing soccer
at 12 months postoperatively. In that patient, the size of
the bony fragment was measured as 20% of the glenoid
width preoperatively, and the postoperative articular
step-off was 3.3 mm. Between the small and medium
groups, a statistically significant difference was not found
in the postoperative recurrence rate (P = 1.000)

Range of Motion

All patients recovered nearly full forward elevation and
good external rotation (.75% of the normal range of
motion of the unaffected side). The mean values of forward
elevation, external rotation with the arm by the side, and
internal rotation were 170�, 71�, and T9 in the operated
arm and 175�, 80�, and T7 in the contralateral limb, respec-
tively. There was no difference in range of motion between
small and medium-sized lesions (Table 4).

Function

Five patients (14.7%), 1 in the small group and 4 in the
medium group, had moderate functional limitation with
discomfort. For the medium group, 3 of 4 patients (75%)

TABLE 3
Preoperative and Postoperative Clinical Scoresa

Preoperative Postoperative P Value

Small group
VAS for pain 1.5 (0-6) 0.6 (0-2) \.001
Rowe 58 (20-65) 92 (40-100) \.001

Medium group
VAS for pain 1.9 (0-3) 0.4 (0-2) \.001
Rowe 60 (45-70) 91 (30-100) \.001

aValues are expressed as mean (range). VAS, visual analog
scale.

TABLE 2
Descriptive Statistics of Analyzed Predictorsa

Predictors
Small
Group

Medium
Group P Value

Age at time of surgery, y .563
�40 15 12
.40 1 6

Age at time of initial
dislocation, y

1.000

�40 15 15
.40 1 3

Duration of symptoms, mo .380
\3 3 9
�3 13 9

Superior labrum anterior
and posterior repair

1.000

Yes 2 3
No 14 15

Size of Hill-Sachs defect .827
Small 9 14
Moderate 7 4

Type of bony lesion 1.000
Avulsion 10 11
Malunion 6 7

Preoperative arthrosis .973
Yes 0 3
No 16 15

Status of reduction of
medium lesions

—

Anatomic — 14
Nonanatomic — 4

aValues are expressed as number of patients.
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who had nonanatomic reduction of the fragment as seen on
CT postoperatively had moderate functional limitation
with discomfort.

All the patients except 5 returned to their preinjury
level of sport or function. Among the 5 patients including
the 2 patients who failed, 3 returned with moderate
restriction and 2 patients with a postoperative dislocation
modified their sports or recreational activities.

Radiological Results

Stage 1 arthritis was apparent on preoperative radiographs
in 3 (8.8%) of 34 patients, all in the medium group. Of those
patients with preoperative arthritis, 2 had no evidence of
arthritic progression at the time of the latest follow-up,
and 1 progressed to stage 2. Of the 31 (91.2%) shoulders
without preoperative arthritis, 3 (9.7%) developed stage 1
arthritis postoperatively. At the time of the latest follow-
up, 6 cases (17.6%) had stage 1 arthritis: 3 with stage 1
newly developed, 2 with stage 1 not progressed, and 1
with stage 2 progressed from stage 1. In the small group,
3 (18.8%) of 16 cases had stage 1 arthritis, and in the
medium group, 2 (11.1%) of 18 cases had stage 1 arthritis
and 1 (5.6%) had stage 2 at the time of the latest follow-up.

For medium lesions, nonunion and resorption of the
bony fragment were not seen on CT postoperatively, and
anatomic reduction was shown in 14 (77.8%) of the 18
patients. The mean articular step-off on postoperative CT
was 1.2 mm (range, 0-3.3 mm).

Factor Analysis

Age at the time of surgery, age at the time of the initial dis-
location, duration of symptoms, concomitant SLAP repair,
size of the Hill-Sachs defect, type of bony lesion, preopera-
tive arthrosis, and status of reduction of the medium-sized
fragment were analyzed for their association with the
results. There was no correlation between the outcome
and age at the time of surgery, age at the time of the initial
dislocation, duration of symptoms, concomitant SLAP
repair, size of the Hill-Sachs defect, type of bony lesion,
and preoperative arthrosis.

For medium-sized lesions, the VAS scores improved
from a mean of 1.9 preoperatively to 0.1 postoperatively
in cases of anatomic reduction compared with 2.0 to 1.5,

respectively, for cases of nonanatomic reduction. The
mean Rowe scores increased from 60 preoperatively to 95
postoperatively in cases of anatomic reduction compared
with 56 to 76, respectively, for cases of nonanatomic reduc-
tion. One patient with nonanatomic reduction developed
recurrent instability after a traumatic event. The VAS
and Rowe scores were statistically correlated with ana-
tomic reduction of medium-sized bony fragments (P = .35
and .046, respectively). There was no correlation between
anatomic reduction and the recurrence rate (P = .054).
Details of statistical results are shown in Table 5.

TABLE 4
Postoperative Mean Range of Motion Values

of Involved and Contralateral Shoulders

Involved Side Contralateral Side

Small group
Elevation, deg 170 175
External rotation, deg 71 80
Internal rotation T8 T7

Medium group
Elevation, deg 170 175
External rotation, deg 71 80
Internal rotation T9 T7

TABLE 5
Postoperative Mean Rowe Scores According to

Each Predictor Between Small and Medium Groupsa

Rowe Score P Value

Small group
Age at time of surgery, y .500
�40 91.8
.40 91.6

Age at time of initial dislocation, y .500
�40 91.8
.40 88.0

Duration of symptoms, mo .296
\3 75.0
�3 95.4

SLAP repair .817
Yes 92.0
No 91.5

Size of Hill-Sachs defect .606
Small 90.7
Moderate 92.7

Type of bony lesion .093
Avulsion 88.8
Malunion 96.2

Medium group
Age at time of surgery, y .616
�40 89.4
.40 92.7

Age at time of initial dislocation, y .912
�40 89.9
.40 93.7

Duration of symptoms, mo .863
\3 93.3
�3 87.7

SLAP repair .912
Yes 95.0
No 89.6

Size of Hill-Sachs defect .878
Small 89.5
Moderate 94.0

Type of bony lesion .791
Avulsion 93.4
Malunion 86.0

Preoperative arthrosis .498
Yes 91.7
No 90.3

Status of reduction .046
Anatomic 76.0
Nonanatomic 95.0

aSLAP, superior labrum anterior and posterior.
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Complications

No patient had a postoperative infection or other problems
related to surgery in either group.

DISCUSSION

With regard to open repair of bony Bankart lesions, Rowe
et al25 described an open operative procedure involving
removal of the bone fragment or its medial positioning
and suturing of the capsule to the edge of the glenoid.
Bigliani et al3 classified the glenoid bony lesion into 3 types
and then performed an open procedure to restore medial
capsular integrity. Since successful arthroscopic reduction
and fixation of an anterior glenoid fracture was described
by Cameron,6 an arthroscopic approach for bony Bankart
lesions was reported to have comparable results to those
of an open stabilization procedure because it enables
intra-articular control of fracture reduction, preservation
of the fragment’s vascular supply, and sparing of periartic-
ular soft tissue.2,20,22,27,28

To date, there have been no reports of clinical outcomes
after arthroscopic repair according to the size of the bony
fragments. This study was conducted to evaluate the
results of arthroscopic repair for bony Bankart lesions
with a size less than 25% of the glenoid width, which
were categorized as small and medium based on the size
and managed with different repair techniques. For small
lesions, capsulolabral repair using suture anchors without
excision of the bony fragment was used, and for medium
lesions, anatomic reduction and fixation using suture
anchors was performed. Our study showed that bony
Bankart lesions with a size of less than 25% of the entire
glenoid were successfully managed by different arthro-
scopic repair techniques based on the size, with a 5.9%
postoperative recurrence rate, and demonstrated that
arthroscopic capsulolabral repair without excision of
a small bony fragment appears to yield satisfactory results,
even though anatomic reduction may not be performed.
However, anatomic reduction of medium-sized fragments
should be undertaken for more functional improvement
and less pain.

In a cadaveric study, the mean width of the inferior gle-
noid was 26.0 mm 6 2.4 mm, and the maximum width of
a small bony fragment was 3.6 mm.15 Therefore, it may
not be possible to reduce and fix the lesion anatomically.
In addition, removal of the small fragment may result in
additional soft tissue injuries. First of all, the main goal
of arthroscopic repair of small bony fragments is to incor-
porate any remaining bone fragment into the repair and
to restore tension in the capsulolabral soft tissue struc-
tures.22 For these reasons, we did not remove small frag-
ments in our study and also did not attempt to reduce
them anatomically. However, for medium lesions, ana-
tomic reduction may be important because the integrity
of the osseous architecture of the glenoid has recently
been highlighted as one of the most important factors
related to the success of surgical repair.1,12,22 Thus, we
have made every effort to reduce the medium-sized bony

fragment anatomically and restore the bony architecture
as opposed to that of the small lesion.

Although much has been written on the treatment of
anterior glenohumeral instability, there have been only
a few reports dealing with the arthroscopic management
of bony Bankart lesions, and generally, these reports did
not provide details on surgical procedures and also the
size of the bony fragments.14,19-21,27-29 Furthermore,
a few reports addressed prognostic factors.19-21,28 Like
other studies dealing with prognostic factors related to
the arthroscopic management of Bankart lesions, we con-
sidered several similar predictors such as age at the time
of surgery, age at the time of the initial dislocation, and
size of the Hill-Sachs defect to investigate and identify fac-
tors affecting postoperative results. In this study, age at
the time of surgery, age at the time of the initial disloca-
tion, duration of symptoms, concomitant SLAP repair,
size of the Hill-Sachs defect, and preoperative arthrosis
did not influence the results, although there was insuffi-
cient power to determine if a corresponding factor had an
effect on the postoperative results because of the small
size of the subcategories of each factor.

Porcellini et al20 described 25 patients with acute (\3
months) bony Bankart lesions with a size of less than
25% of the glenoid. They arthroscopically fixed the avulsed
fragment anatomically and noted success in terms of
a return to the previous level of function and stability in
92% of their patients at 2 years postoperatively. In a longer
follow-up study,21 the authors noted 2.4% and 4.2% rates of
traumatic redislocations in the acute (\3 months) and
chronic group (.3 months), respectively. They stressed
that arthroscopic repair should be preferred for acute
bony Bankart lesions. On the contrary, Sugaya et el28 men-
tioned that even in the chronic stage, every osseous frag-
ment was firmly attached to the labroligamentous
complex, was displaced, and had malunited to the glenoid
neck. Therefore, a blood supply to the fragment through
the surrounding soft tissue can be expected. Histological
examination showed that almost all bony fragments were
viable and that degenerative change occurred more fre-
quently in the ligaments. The bony fragment of a bony
Bankart lesion is viable and may be used for repairing
the glenoid defect.10 The results of our study are in concor-
dance with those of Sugaya et al.28

Bigliani et al3 reported that 3 (12%) of 25 shoulders with
poor results had postoperative redislocations; of those, 2
shoulders had malunited avulsion fractures and under-
went open direct capsular repair without reattachment of
the bony fragment. The type of bony Bankart lesion accord-
ing to Bigliani et al3 did not affect our results.

There was no large engaging Hill-Sachs defect in our
study group; therefore, the size of the Hill-Sachs defect
did not influence the postoperative Rowe scores.

After arthroscopic osseous Bankart repair using suture
anchors, Sugaya et al28 graded the quality of the reduction
of the fragment on the basis of the fragment’s position with
the use of postoperative 3-dimensionally reconstructed CT
scans. A grade of excellent indicated that there was suffi-
cient superior and lateral repositioning without a step-off
between the fragment and the glenoid face, which was
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seen in 3 (25%) of 12 patients. However, they did not give
its relation to clinical outcomes. Our study demonstrated
that in medium-sized lesions, the Rowe score was higher
in patients who had residual joint incongruity of less
than 2 mm. There was a trend toward lower scores in
pain, function, and range of motion in the patients with
nonanatomic reduction.

It is generally accepted that articular step-off should be
less than 2 mm in the management of intra-articular frac-
tures; however, it is not known whether the guideline may
be applied to bony Bankart lesions.1,13,17 Some authors men-
tioned that after the surgical management of glenoid cavity
fractures, residual joint incongruity measuring �2 mm was
associated with good or excellent results.1,17 Moreover, a bio-
mechanical study on the position of the graft and its effect in
the Latarjet procedure demonstrated that with a graft placed
only 2 mm medial to the glenoid face, there is no reconstruc-
tion of the glenoid articular surface, and grafts placed in
a recessed position led to increased pressure and edge loading
in the anteroinferior quadrant.11 For these reasons, we con-
sider an articular step-off of less than 2 mm to be reasonable.

Although we confirmed anatomic reduction of the
medium-sized fragment under direct visual control intra-
operatively, postoperative CT scans showed an articular
step-off of less than 2 mm in 14 (77.8%) of the 18 patients.
This discrepancy between the intraoperative arthroscopic
findings and postoperative CT scans may be caused by the
inherent weakness of simple suture techniques and also
pathological soft tissue, which tended to be harder and
less elastic than the soft tissue in shoulders without an osse-
ous fragment, as mentioned by Sugaya et al.28 For medium-
sized bony Bankart lesions, surgeons may consider other
new arthroscopic techniques that have been recently intro-
duced as alternative options to overcome some limitations
with simple suture techniques, for example inadequate com-
pression of the fracture fragment, tilting of the bony piece
due to a single point of fixation, or splitting of the fragment
while trying to penetrate to pass a suture.14,19

The incidence of arthritis after the operative treatment
of anterior shoulder instability has ranged from 12% to
62%, and the length of follow-up was significantly related
to the development of arthritis.1,5,9,13,17 In our study, post-
operative arthritis was seen in 6 (17.6%) of 34 patients, 3 in
the small group and 3 in the medium group, at the time of
the latest follow-up, and clinical outcomes were lower in
patients who had not undergone anatomic reduction of
medium-sized fragments but were not correlated with post-
operative arthritis. At a mean follow-up of 10.9 years from
arthroscopic stabilization, Castagna et al7 found degenera-
tive changes of the glenohumeral joint in 39% of their
patients, which had no significant effect on the clinical out-
comes. A report on the nonoperative treatment of large
fractures of the anterior glenoid rim, measuring more
than 5 mm on simple radiographs, after a traumatic ante-
rior dislocation of the shoulder showed that the develop-
ment of arthritis is not a clinical problem, at least within
the first 5 years after injury, although a total of 14
CT scans showed a mean step-off of 3.0 mm (range, 0.5-
11.0 mm).16 Regarding postoperative arthritis after nonan-
atomic reduction of a medium-sized fragment and its effect

on clinical outcomes, further studies are considered
necessary.

A weakness of our study was that although we used
3-dimensional reconstruction CT scans for measurement
of the fragment size, which provides the most reliable
and reproducible estimation of glenoid bone loss,4,8 it is
almost impossible to precisely represent the fragment
size and shape because it is tilted or medialized from the
glenoid vault. Furthermore, it is likely that we might
underestimate the amount of bone loss because our method
used a simple linear measurement and we did not consider
the amount of bone attrition. In addition, being retrospec-
tive in nature, our study has limitations similar to other
retrospective studies. Although using multiple shoulder
scoring systems would enhance the strength of the study,
the use of only the modified Rowe score for bony Bankart
repair20 and the VAS score for pain to determine clinical
outcomes was a limitation. Lastly, it is likely that the
length of follow-up is insufficient to analyze the effect of
the procedure on posttraumatic osteoarthritis. As osteoar-
thritis develops over the course of many years, no conclu-
sions can be drawn from the present series with regard
to the rate and severity of postoperative osteoarthritis.
Nonetheless, the present study had several strengths.
Our study results are more consistent because all surgeries
were performed by a single surgeon based on a uniform
guideline. Anatomic reduction and healing of the bony
fragment were confirmed by postoperative CT scans for
all cases of medium-sized bony lesions.

In conclusion, in small Bankart lesions, restoration of
capsulolabral soft tissue tension alone may be enough,
whereas in medium lesions, the osseous architecture of
the glenoid should be reconstructed for more functional
improvement and less pain.
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