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Abstract

Background: The present study aimed to report the outcomes of acute and subacute arthroscopic bony Bankart
repairs in collision athletes.

Methods: We reviewed 22 consecutive rugby players with traumatic anterior glenohumeral instability who underwent
arthroscopic bony Bankart repair within 4 months of injury over a 2-year period. All lesions were less than 25% of the
glenoid bony area.

Results: A significant improvement was noted at three months and was maintained at 28 months postoperatively. The
mean Constant score improved from 61.5 to 84.1, the mean Oxford shoulder score decreased from 26.3 to 13.6 and the
mean Oxford instability score decreased from 42.9 to 13.5. The mean satisfaction score was 8.3 out of 10 at final follow-
up. All patients returned to their pre-injury sporting level. Twenty patients (91%) remained stable and asymptomatic,
although two (9%) had recurrent instability after further traumatic sports injuries. One required a modified Latarjet
procedure, whereas the other patient sustained a soft tissue Bankart lesion and had a revision arthroscopic repair.
Conclusions: Acute and sub-acute bony Bankart lesions in collision athletes can be addressed through arthroscopic

repair with a satisfactory outcome and return to pre-injury level of sport
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Introduction

A Bankart lesion is the avulsion of the antero-inferior
capsule and labrum from the glenoid rim and is usually
associated with a traumatic anterior glenohumeral dis-
location in a young population.'> A traumatic anterior
glenohumeral dislocation may also be associated with
an avulsion fracture of the anterior glenoid rim. This is
known as a bony Bankart lesion and the amount of
bone loss is an important factor in recurrent glenohum-
eral instability.”

Bony defects of the glenoid rim with associated
anterior instability have raised concerns about the effi-
cacy of arthroscopic treatment. Previous reports have
suggested that bone defects are not suitable for arthro-
scopic stabilization.® If an arthroscopic stabilization is
conducted without addressing these bony defects recur-
rent instability may persist.>*>”

Several studies® ' have described arthroscopic
reduction and stabilization of bony Bankart lesions

with satisfactory results in noncollision athletes, sug-
gesting that bony Bankart lesions <25% of the glenoid
surface can be treated using suture anchors, although
there are no reports on the outcome of arthroscopic
bony Bankart repair in collision athletes. The purpose
of the present study was to evaluate the results and
functional outcomes of the arthroscopic treatment of
bony Bankart lesions with anterior glenoid bony
defect of less than 25% in collision athletes. We
hypothesized that arthroscopic bony Bankart repair
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can provide satisfactory outcomes in a high-level colli-
sion athletes.

Materials and methods
Clinical evaluation

We examined the operating records of the senior author
and identified 22 collision athletes who had undergone
arthroscopic stabilization of a bony Bankart lesion over
a 2-year period. The inclusion criteria were collision ath-
letes undergoing surgical repair who had sustained a single
event subluxation or dislocation with a bony Bankart less
than 25% of the glenoid and with minimum follow-up of
2 years. The reasons for this were based on the outcomes
of Porcelain et al.'® who showed that bony Bankart
repairs performed in less than 3 months after injury had
a significantly lower recurrence rate than those performed
more than 3 months after injury. Exclusion criteria were
surgery more than 3 months after injury (patients were
treated with a Latarjet procedure primarily in such
cases), a bony Bankart more than 25% of the glenoid®
(primary repair if acute; Latarjet procedure if longer
than 3 months since injury), patients with soft-tissue
Bankart lesions, and patients with an associated nerve
injury. Three patients were excluded because of co-existing
nerve injury. Patients were evaluated using the Constant
shoulder score,'* Oxford shoulder score'® and the Oxford
instability score.'® Patient satisfaction was rated from 0 to
10. All patient data were collected and handled according
to institutional guidelines.

Radiological evaluation

Plain radiographs were taken in anteroposterior and axil-
lary views in all the cases. In six patients, ultrasound was
performed by the senior author in office if a rotator cuff
tear was suspected. All patients had a magnetic resonance
imaging (MRI) arthrogram, with specific sequences to
highlight bony lesions. Images were produced to provide

en face views of the glenoid, allowing measurements. The
bony lesions and glenoid bone loss was measured on the
sagital-oblique and axial sequences. The bone loss was
assessed on pre-operative compujted tomography (CT)
or MRI to determine whether it was less than 25% of
the glenoid using the method of Griffith et al.'’
Postoperatively, anteroposterior and axillary view radio-
graphs were taken at 3 weeks, 3 months and 1 year post-
operatively. An additional CT scan was obtained for
three patients to assess bony union.

Examination under anaesthesia

Shoulders were evaluated in the operating room after
the administration of the general anaesthetic and
intrascalene block. The range of movement and the sta-
bility of the shoulder were assessed. As described by
Cofield et al.,'® translation was graded as grade 0 if
there was no translation; grade I if translation was up
to the glenoid rim; grade II translation was beyond
glenoid rim but with spontaneous reduction; and
grade III translation was beyond glenoid rim without
spontaneous reduction.

Operative rechnique

All of the operations were performed as outpatient pro-
cedures. The operative technique described by Sugaya
et al.'? was used, with suture anchors above and below
the bony lesion. Additional suture anchors were added
as necessary. Biodegradable anchors and high-strength
sutures were used in all cases (Fig. 1).

Postoperative rehabilitation

Postoperatively, the patients underwent a sports-speci-
fic rehabilitation programme developed by the senior
author in conjunction with professional rugby clubs.
It is based on functional goals and incorporates early
sports-specific exercises, with a safe progression

Figure |. Serial arthroscopic images of a representative left shoulder (posterior viewing portal) showing a large displaced bony
Bankart lesion (a) and the suture-anchor repair (b, c), using the technique described.
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through each phase of rehabilitation. A sling immobil-
izer was used for comfort only. Active assisted range of
motion is commenced immediately postoperatively in
the safe zone as determined at surgery. Closed chain
exercises are also started immediately postoperatively,
including isometrics. Progression to active range of
motion exercises was determined by patient comfort
and ease, without forcing or pushing the range. This
was usually achievable by 4 weeks. Open chain exercises
and progression of light resistance exercises was intro-
duced under strict supervision once active range was
easy and comfortable. Sports specific exercises within a
safe range were also introduced within the first 4 weeks.
Simulated falling and drop-bag tackling started once
strength was 75% to 80% of the opposite side or pre-
injury and almost full active range of motion achieved.
Progression and return to play was based on satisfactory
rehabilitation progression including a strength of over
80% compared to pre-injury, successful tackle training,
falls training, wrestling and skills assessment.

Statistical analysis

Statistical analysis was performed using Medcalc, ver-
sion 10.1 (Medcalc, Mariakerke, Belgium). Differences
between the pre-operative and postoperative Constant,
Oxford Shoulder and Oxford Instability Scores were
analyzed with the Mann—Whitney U-test (p < 0.05).

Results

The mean follow-up was 28 months (range 24 months
to 35 months). Table 1 shows the patient demographics.
The mean time from injury to surgery was 1.7 months
(range 0.2 months to 3.1 months). Two patients had a
previous history of previous open Bankart repair and
one had a previous superior labral anterior posterior
tear (SLAP) repair of the same shoulder. All patients

Table I. Clinical details of the patients (n=22 patients).

Clinical features

Mean age (range) 29.7 years (17 years

to 66 years)
Sex (%) 2| Male (95%)
| Female (5%)
Dominant arm (%) 10 (45%)

Level of sport
participation (%)

13 Professional (59%)

9 Recreational (41%)

had antero-inferior instability and eight patients had
pain. None were able to play.

Findings of the examination under anesthesia
and diagnostic arthroscopy lesions are shown in
Tables 2 and 3, respectively. Hill-Sachs lesions'® were
not engaging in any of these cases and were small (with
an average of less than 3 mm in depth and 2 cm in diam-
eter). All of the SLAP tears were type II, according to

Table 2. Findings during the examination under anaesthesia for
the 22 patients.

Number

Finding of patients
Anterior translation

Grade | 2

Grade |l 2

Grade llI 5
Posterior translation

Grade | 0

Grade |l 0

Grade IlI I
Multi-directional laxity

With sulcus |

Without sulcus 8

Table 3. Associated injuries identified during arthroscopic
assessment of the 22 patients.

Number
Pathological finding of patients
Hill-Sachs lesion 15
Reverse Hill-Sachs lesion |
Posterior labral tear 8
SLAP tear 7
PASTA lesion 2

Full-thickness rotator cuff tear |
Biceps tear |

SLAP, superior labral anterior posterior tear; PASTA, partial articular
supraspinatus tendon avulsion.
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Figure 2. (a, b) Pre-operative radiograph and representative axial computed tomography slice showing a large displaced bony
Bankart lesion. (c, d) Postoperative radiographs at 6 months showing the lesion reduced and healed.

Table 4. Functional scores for the 22 patients.

Assessment Constant Score

Pre-operatively 61.5 (46.1 to 77.0)
Pre-operatively 3 months 83.1 (74.0 to 92.1)
Pre-operatively 6 months 80.7 (64.2 to 97.2)
Final review 84.1 (71.0 to 96.9)

Oxford Shoulder Oxford Instability
Score Score

26.3 (18.0 to 34.6) 429 (36.7 to 49.0)
20.2 (15.9 to 24.4) 22.3 (9.6 to 23.6)
18.5 (13.7 to 23.2) 26.0 (13.2 to 38.7)

13.6 (9.1 to 18.0) 13.5 (9.7 to 17.2)

All scores are mean values with the 95% confidence intervals. Higher scores are favourable with the Constant Score,
whereas lower scores are favourable with the Oxford scores.

Snyder’s classification.?® All of these associated lesions
were repaired arthroscopically at the same time.

At final review, the patient satisfaction score was
8.3 (range 7 to 10) out of 10. All of the patients regained
full range of motion at 6 months and 21 (95%) of the
patients had returned to their previous level of activity
that time. Figure 2 shows an example of the pre-

operative and postoperative radiographs of the bony
Bankart repair.

Outcome scores are presented in Table 4. A signifi-
cant improvement was noticed in the Constant Score
and in the Oxford Instability Score at 3 months
(p=0.02 and 0.03, respectively). The Oxford Shoulder
Score had improved significantly at six months
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(p=0.01). These improvements were maintained for
the Constant Score (p=0.05), the Oxford Shoulder
Score (p=0.001) and the Oxford Instability Score
(»p=0.0001) at 18 months. No significant difference
was observed between the professional and recreational
collision athletes with respect to their final Constant
Score (p=0.8), Oxford Shoulder Score (p=0.41) or
the Oxford Instability Score (p =0.3).

Our recurrent instability rate (defined as subluxation
or dislocation) was 9% (2 of 22). Two patients had a
significant re-injury during play less than 12 months
after surgery. One professional had a re-tear of the
anterior labrum and associated type II SLAP tear
11 months after surgery, which was repaired arthrosco-
pically. The previous bony repair was intact and the
patient remained asymptomatic afterwards. Another
professional player had a large recurrent bony
Bankart lesion with glenoid deficiency 8 months after
surgery. This may have been the result of incomplete
union of the initial fixation, although the recurrent
bony injury appeared larger and related to cystic
changes of the PLLA [poly(L)lactic acid] anchors.
A modified Laterjet procedure was performed and he
returned to international rugby. A third patient, an
amateur player, had a re-injury during a rugby tackle
16 months after surgery. His shoulder remained stable,
with normal imaging. He did not require further surgi-
cal treatment and returned to sport.

Discussion

The importance of glenoid rim osseous defects in shoul-
der stability is known.”> "'%! The prevalence of bony
Bankart lesions in recurrent shoulder instability is
reported as high as 50%.'%* Although some report fail-
ure of delayed arthroscopic treatment in the presence of
established bone loss®® repair of acute or sub-acute
bony Bankart lesions have been more successful.® !>
Various arthroscopic techniques show promise for suc-
cessful treatment of bony Bankart lesions.”'?**2*
Furthermore, a histological analysis of the bone frag-
ment by Fuji et al.>® has shown that the fragment
seemed to be viable and could be used to treat the
defect, showing that mobilization and fixation of these
lesions can produce good results.

Reported rates of recurrence of instability after sur-
gical treatment in noncollision athletes have included
3% at 4 years of follow-up in 65 patients,” 5% in
42 patients at a mean follow-up of 34 months,'” and
9.5% recurrent subluxation and 4.8% re-dislocation
rates in 21 patients at a mean follow-up of 34
months.® Although our instability rate was 9% within
12 months of surgery, both of these patients sustained a
further traumatic event. This is consistent with the
recurrence rate and mechanism seen in collision athletes

treated with open stabilization.?® By contrast, in a prior
series by Burkhart and De Beer,’ the collision athletes
with bone loss leading to an inverted pear-shaped glen-
oid, the recurrence rate was 89% after open Bankart
repair, leading to the recommendation of coracoid
transfer. Other recent series such as Larrain et al.?’
address arthroscopic reconstruction in collision athletes
but include a mixed group of acute and chronic
instability and do not clearly identify the results in
the group of athletes with bone defects under 25% of
the glenoid.

Similar to those reports that include pre-operative
shoulder scores, the functional improvement in this
series of patients is significant. Porcellini et al.'’
reported a change in Rowe score from 59 points to
92 points, whereas Sugaya et al.'” reported a change
in Rowe score from 34 points to 94 points. Although
this series used different outcome measures, a similar
substantial improvement was observed. All of the ath-
letes in our series returned to sport at their pre-injury
level of play compared to 84% in the series by Sugaya
et al.'”

The strengths of the present study include uniform
surgical technique, pre- and postoperative scoring with
validated instruments, and a clearly-defined patient
population. Limitations include a small cohort and
medium-term follow-up. A longer-term clinical follow-
up is required to determine how the procedure performs
in this challenging patient group. We also acknowledge
other important factors in surgical decision-making in
athletes, such as time of season, position, level of par-
ticipation and joint laxity, as well as surgeon and facility
factors. These should be included in the shared surgical
decision-making process with the athlete.

Conclusions

Acute and sub-acute bony Bankart lesions in collision
athletes can be addressed through arthroscopic repair
of the bony fragment with capsulo-ligamentous com-
plex and can produce a satisfactory functional outcome
and return to pre-injury level of sport.
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The return of the questionnaire was further confirmation of
implied consent.
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