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ABSTRACT

Background: In this study, we focused on the analysis of new published surgical technique in the management of
recurrent anterior shoulder dislocation in presence of glenoid bone defect using traditional Bankart repair augmented
with subscapularis tendon. Method: This prospective study was performed on 30 patients having recurrent anterior
shoulder dislocation; these patients were managed between January 2016 and December 2018, Thirty-one shoulders
in thirty-one patients had arthroscopic Bankart repair and subscapularis augmentation. One patient was lost to follow
up; thirty patients with thirty shoulders were evaluated using American shoulder and elbow surgeons score, the
percentage of glenoid bone defect was evaluated using PICO method. Results: 30 patients were followed for 22.03
Months range 16 — 24 Months. Only one patient had recurrent dislocation after significant trauma. The American
Shoulder and Elbow Surgeon Score (ASES) shows significant improvement in score from Mean + SD 13.27 + 3.24
to 23.47 + 3.14 after, function Mean + SD from 6.23 + 2.01 to 8.83 £ 0.75 and pain decrease from Mean = SD 6.17 +
1.53101.33 + 0.80, with no significant functional changes in ROM even ER at 90 abduction Mean + SD changes from
79.00 £ 9.95to 77.33 £ 7.85 or ER at side Mean + SD changes from 68.67 + 18.14to 66.33 + 15.31.

Conclusion: The procedure of Bankart repair with Arthroscopic Subscapularis Augmentation (ASA) is an effective
procedure in the management of recurrent anterior shoulder dislocation associated with GBD < 25% with good results.
Keywords: Bankart repair, Subscapularis augmentation, recurrent anterior shoulder dislocation, and glenoid bone
loss.

INTRODUCTION subscapularis tendon are the main problems related to
Recurrent anterior shoulder dislocation is a common the recurrence of instability ©. Recently,
injury in young and active patients ® with an incidence biomechanical studies have reported that the sling
rate of about 1.7%. Without surgical treatment, the effect of the subscapularis is the main effect of
recurrence rate in young patients is unacceptably high stabilization after the Latarjet procedure @49,
about 70.3% ©@. However, after arthroscopic Bankart Therefore, Johnson reported an arthroscopic technique
repair the recurrence rate of 13.1% was still reported using the subscapularis tendon to address the
@ Different pathologies are involved in the problem of capsulolabral deficiency ®7; this procedure has been
instability; glenoid bone loss, potentially engaging developed using the effect of the subscapularis tendon
Hill-Sachs defect @, capsular insufficiency ® and to stabilize the shoulder, thus avoiding a high
subscapularis tendon elongation ©. complication rate, especially the major complication of
Putti and Platt inaugurated an open shoulder soft nerve palsy. However, this procedure was abandoned
tissue stabilization procedure, using the subscapularis due to complications related to the metal implant used
tendon. This procedure is performed as follows: the for fixation of tendon to the glenoid edge.
release of the subscapularis tendon at 2.5 cm medial of Recently, four techniques have been described in
the insertion at the lesser tuberosity, open the capsule which the subscapularis tendon was used to treat
and suture the medial border of the lateral stump to the anterior capsulolabral deficiency.
capsule tissue, and at least suture the lateral border of The first technique, described by Denard et al.
the medial subscapularis tendon laterally. Osmond- ®consisted of a subscapularis flap used to augment the
Clark ® was the first who described the procedure. But Bankart repair, whereas the second technique,
osteoarthritis and the limitation of external rotation described by Chaudhury et al. ®consisted of tenodesis
were reported as late complications ©. Different of the tendon and its advancement and fixation to the
modifications of the Putti-Platt procedure were medial border of the glenoid neck using multiple
described in the following years (. Bristow®and anchors. The third technique described by Blasiak et al.
Latarjet® both described a non-anatomical procedure @9 ysed a split of the subscapularis tendon which was
using the conjoined tendon with the attached coracoid, detached from the distal part and fixed at the anterior
passed the conjoined tendon through the subscapularis glenoid rim. The fourth technique was presented by
tendon, and fixed the bone block at the glenoid ©19, Klungsoyr et al. @, the sling effect was used to
This procedure helps to solve the problem of the stabilize the shoulder using a hamstring tendon graft
GBD, capsular insufficiency, and subscapularis tendon and enhancing the anterior rim of the glenoid with the
elongation. However, although high complication rates same graft. Maiotti et al. ?® Based on the procedure of
after the early Bristow procedures as well as after the Johnson @7 a new arthroscopic technique consisting of
arthroscopic Bristow-Latarjet procedure were reported, an upper third subscapularis tenodesis at the anterior
their popularity increased % 3  The pathological border of the glenoid rim combined with the traditional
problems of a stretched capsule and elongation of the Bankart repair was developed. This technique was
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named
(ASA).
PATIENTS AND METHOD

This prospective study was performed on 30 patients
having recurrent anterior shoulder dislocation.

The study was approved by the Ethics Board of Al-
Azhar University.

These patients were managed between Januarys 2016™
to December 2018; thirty-one shoulders in thirty-one
patients had arthroscopic Bankart repair and
subscapularis augmentation. One patient was lost to
follow up; thirty patients with thirty shoulders were
evaluated at the outpatient clinics of Al-Azhar
university hospitals and presented in this study; three
patients had controlled epileptic attacks and were free
of attacks six months before surgery; One patient had a
bilateral presentation but we did only one shoulder

arthroscopic  subscapularis  augmentation

(Table 1).

Table (1): Demographic data of the studied cases

Total no. =30
Age Mean = SD 28.13+7.00
Range 19-45
Female 2 (6.7%)
Gender Male 28(93.3%)
Dominance Non 7 (23.3%)
Dominant 23(76.7%)
. Rt. 21(70.0%)
Side Lt. 9 (30.0%)
Number of preoperative | Mean + SD 7.30 £4.98
dislocations Range 3-20
Cause of 1% Fits 5 (16.7%)
dislocation Trauma 25(83.3%)
Reduction 11(36.7%)
Previous intervention |R-UGA 18 (60.0%)
Bankart 1 (3.3%)
Lo No 25(83.3%)
Chronic Disease Yes 5 (16.7%)
Mean + SD 14.45 + 3.58
GBD (%) Range 10-25
No 13(43.3%)
Hillsach's Small 11(36.7%)
Moderate 6 (20.0%)

Inclusion criteria

Patients with recurrent anterior shoulder instability;
> 18 and less than 50 years old, GBD between 10%
and 25% with or without Hillsach's lesion.

Exclusion criteria

Severe globoid bone loss >25%; <18 and >50 years

old; wvoluntary or multidirectional instability,
Preexisting glenohumeral osteoarthritis, Infection,
and Uncontrolled epilepsy.

Preoperative assessment; including careful history
taking, examinations, laboratory, and radiological
investigations.

Also the patients were assessed preoperatively
using the American Shoulder and Elbow surgeon
score (ASES).

As regard to preoperative assessment using the
American Shoulder and elbow surgeon-patient self-
assessment score; this score evaluates the patients as
regards to pain (10 points), current overall function
of the shoulder (10 points) and shoulder activity
assessment (0-30 points), taking in consideration (0-
10) poor, (11-20) good and (21-30) is an excellent
result.

Examination including ROM is very important
preoperative to compare it with post-operative
results; also inspection for any changes or muscle
wasting, palpation for any point of tenderness,
muscle power testing and grading, preoperative
radiological assessment using trauma series X-ray
MRI for Bankart lesion associated Hillsach's, rotator
cuff tear, SLAP (fig.1) and CT well qualified and
cleaver radiologist is very important and cornerstone
to assess exactly the GBD.

M 64 hese

Fig (1): Preoperative MRI shows Bankart lesion and small hillsach's lesion with osseous edema
CT scanning is currently the method of choice for studying glenoid bone defects for recurrent dislocations. Strongly
positive apprehension test at minimum degrees of abduction, bone defects shown on plain radiographs, and the need
for surgical stabilization are the main indications for performing a CT study (figure 2) (721 23, and 24)
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Isolated glenoid defects are found in 22% of patients with first-time anterior dislocation and in up to 73% of subjects
with chronic instability 627,

Fig (2): Preoperative 3D-CT with measuTiﬁg the glenoid bone defect about 15%.

Several methods have been proposed to quantify the extent of the glenoid bone defect; the most accurate ones utilize
two-dimensional computed tomography images with multiplaner reconstructions (PICO method) or more
sophisticated three-dimensional reconstruction software (fig 3, 4) .

Baudi et al. ®® developed a simple CT method for identifying and exactly evaluating the extent of the GBD. The
advantages of their technique (called PICO) derive from the fact that it combines simple 2D CT examination with
subsequent MPR (multiplaner reconstruction) and thus eliminates the need for 3D processing and special software yet
can still be used to obtain 3D reconstructions.

We use the PICO method in measuring the percentage of the GBD by its 2D or 3D cuts.

Fig (3): Quantification of glenoid bone loss using the PICO method on 2D CT image of the glenoid with MPR (en
face view) @,

Fig (4): Quantification technique that was used to quantify glenoid bone loss using software (Pico method) ©.
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Surgical technique:

All patients receive general anesthesia with
endotracheal intubation, the anesthesiologist was
asked to use a hypotensive anesthesia technique to
maintain the systolic blood pressure between 90-100
mm Hg, and this is a great advantage for the use of
general anesthesia as the hypotensive technique
allows better visualization.

All of the patients in this study were operated in
the beach chair position; the patient is placed supinely
on the flat operating table; the table is flexed centrally,
the foot portion dropped and the trunk portion
elevated to 70 to 90 degrees from the horizon (figure
5).

Fig (5): The patient under genral anesthesia in the
beach chair position.

The first step in accurate portal placement about the
shoulder girdle is an identification of the
subcutaneous anatomic landmarks; the scapular spine,
acromial borders, AC joint, clavicle, and the coracoid
process should be clearly identified. The posterior
portal site can be localized as the (soft spot) in the
triangular region between acromion, glenoid, and
humeral head; this point is variable but approximately
2 cm medial and 2 to 3 cm distal to the posterolateral
corner of the acromion (figure 6, 7).

e
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Fig (6): Marking the bony landmarks and portals

Fig (7): draping the patient and Joint distention with
sterile saline using the spinal needle.

Now we start diagnostic shoulder arthroscopy; the
biceps tendon is inspected along its intra-articular
course, emerging laterally from the tendon sheath and
bicepital groove, and inserting into the supraglenoid
tubercle where it blends with the superior glenoid
labrum (the so-called biceps anchor). Any evidence of
deformation, erythema, fraying, tearing, or
detachment should be noted; using the biceps tendon
anchor to locate the superior labrum, the entire labral
complex is visualized circumferentially around the
glenoid.

The glenoid and the humeral head articular
surfaces are examined for any evidence of instability
(Figure 8).

Fig (8): intraoperative arthroscopic photography
showing the labral deficiency and glenoid defect.

Anterior portal is located approximately 1 cm lateral
to the coracoid process. We can make the anterior
portal in two ways; using needle under arthroscopic
visualization then open with the scalpel under vision;
or by pushing the arthroscopic cannula under direct
vision through the rotator interval anteriorly then fix
the cannula and withdraw the camera then introduce
wire or blunt rod throw the cannula to mark anterior
point for opening the portal.

Standard anterior and posterior portals are used, an
accessory anterior portal (if needed) is first localized
with a spinal needle and then set up into the
glenohumeral joint just over the superior border of the
subscapularis tendon for easily use suture passing
devices through the tendon.
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Arthroscopic tools from both portals are used

alternatively to prepare the glenoid neck, repair the
labral tear, and augment the capsular deficiency with
Subscapularis tendon.
Suture anchor bone holes are placed on the anterior
glenoid edge at the 3 O’clock position in a right
shoulder or the 9 O’clock position in a left shoulder;
by localizing the proper angle directly with a guide
and sleeve.

A lower capsulolabral repair is performed with
standard suture anchors; the upper third of the
subscapularis tendon which is necessary to augment
the capsulolabral deficiency is penetrated with a
suture passing device.

knotted anchors are used with the insertion of
anchor first then The articular portion of the
subscapularis tendon and, if present, the glenoid
labrum are perforated from the anterior portal with a
penetrator punch; retrieve the threads then push the
knot to get tight knot with sliding type or simple half
hitch knots for five times (figure 9).

The repair including the closure of the anterior
pouch; centering of the humeral head in the glenoid
cavity is assessed by arthroscopic examination from
the anterosuperior portal.

Fig (9): Postoperative plain X-ray AP view shows
inserted three anchors at the glenoid.

POSTOPERATIVE
PROTOCOL:

After surgical repair, the shoulder was immobilized in
a brace with the arm in O of abduction and internal
rotation for 4 weeks.

The rehabilitation program consisted of 4 phases,
The first phase: was initiated in the fifth week; using
both shoulder passive ROM and active ROM
exercises to increase joint mobility.

In the second phase: at 6 to 8 weeks; the aim was the
recovery of full ROM.

The third phase: at 8 to 9 weeks; was focused on the
recovery of strength and proprioceptive abilities.

In the fourth phase: at 10 weeks; resumption of certain
sport-specific activities was permitted.

Return to sports was allowed at 4 months (figure 10)
(22)

REHABILITATION
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Fig (10): Postoperative photography anterior and
lateral view shows minimal affection of ROM.

RESULTS

Thirty patients were available at follow up (mean
follow up 22.03 + 2.68) range 16-24 Months; the
mean age was 28 years with range 19-45, all were
assessed with ASES the mean score.

The overall average score in relation to main score

and function and pain show significant difference as
indicated by statistical data, the Main score improved
from 13.27+3.24 SD to 23.47+3.14SD (P=0.815)
with high significant result, Pain score improved from
6.17+1.53SD to 1.33+0.80 SD (P=0.683) with high
significant result, Function score improved from
6.23+ 2.01SD to 8.83+ 0.75SD (P=0.158) with high
significant result, On the other hand non-significant
results with no marked difference pre-operative and
post-operative in ROM. One 3.3% patient had
dislocated after significant trauma.
Complications documented were; three cases (10%)
had different degrees of recurrent instability, The first
case: had recurrent dislocation after an epileptic fit
that became controlled for a long period
preoperatively; the second case: about six month's
post-operative the patient suffered of subluxation, the
field that the head of the humerus will get out during
working with no true dislocation; third case: show
true dislocation after one year of the operative
procedure due to significant trauma, those cases now
underestimation and discussion about revision
surgery.
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Fluid extravasation: Three patients had temporary
extravasations to the upper arm that relieved through
eight hours postoperatively.

Anchor pullout during knot tying: One anchor in one
patient shows pullout during knot tying due to
osteopenia and maybe the wrong insertion of the
anchor, another arthroscopic portal was done for
removal of the lost anchor and insertion of a new one.

DISCUSSION

Arthroscopic  capsulolabral complex repair
became extremely popular as a method for treatment
of shoulder instability; although its failure rate has
been relatively high @b,

Several authors have suggested that the ideal
candidate for an arthroscopic repair is a patient with a
Bankart lesion and no capsular laxity or glenohumeral
bone defects ¢2),

Maiotti ~ (2013) GO  put the
contraindication, and tips for ASA.
Indications include; recurrent shoulder instability in
patients with capsulolabral insufficiency without
significant anterior GBD; Failure of primary
arthroscopic Bankart repairs.

Contraindications are; significant anterior glenoid
bone defects, Osteoarthritis of the glenohumeral joint;
Addressed lesions of the subscapularis tendon. And
he mention the tips of this procedure which are; view
from multiple angles, rasping over the glenoid neck to
remove scar tissue and obtain bone bleeding,
Fenestrated drill guide is helpful to localize the proper
angle of the anchor bone holes, Check the direction
and proper depth of the anchor bone hole by using a
punch, The tape should be cut with a suture cutter G0,
Basically; advancement of the subscapularis tendon to
the anterior glenoid edge leads to an effective
tensioning of the tendon and reduces its slippage
upward; so it can act as an anterior stabilizer to the
humeral head and prevent recurrence ¢,

Furthermore; advancement of subscapularis
tendon is extremely useful to augment the anterior
capsulolabral complex even in the presence of GBD
(30)

In our study arthroscopic Bankart repair and
subscapularis augmentation for anterior shoulder
instability was conducted on thirty patients and the
assessment was based on the American Shoulder and
Elbow surgeons score; Preoperatively the overall
average was 8-20 (mean = SD 13.27+3.24) point
(poor and fair scores) postoperatively the overall
mean score was 18-28 (mean £ SD 23.47+3.14) (good
and excellent scores). There was a highly significant
difference between mean score preoperative and
postoperative with a highly significant decrease in the
poor score and highly significant increase in good and
excellent score. The excellent results were 23
(76.7%); the good results were 7 (23.3%) with no poor

indications,
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results; our results are relatively similar when
compared with previous results (fig. 10).

In our study the preoperative episodes of
dislocation ranged between 3 and 20 attacks of
dislocation; statistical analysis reveals that there is no
significant correlation between the postoperative
score and the number of previous episodes.

In our study we used two portals one posterior for
the scope and one anterior portal for instruments; we
chose the use of a single anterior portal technique to
shorten the time of the procedure and avoid suspected
comorbidities; the anterior portal facilitates the
preparation of the glenoid neck, drilling, passing
threads through the tissue and insertion of the
anchors; we need to open another portal in one patient
when the anchor pulled out from the bone during
insertion and entrapped through tissue; another portal
help removal of this anchor and reinsertion.

We use the metallic (2.7 mm) knotted suture anchors
(CONMED) type in all cases with satisfactory results
for all patients.

Marco Maiotti et al.® at their study assessing the
effect of the procedure showed the mean scores were
as follows: VAS scale decreased from a mean of 3.5
to 0.5 (P = 0.015), Rowe score increased from 57.4 to
95.3 (P = 0.035), and ASES scores increased from
66.5 10 96.5 (P = 0.021). The mean deficit of external
rotation was 8 £2.5 in the ER at side position and 4
+1.5 in the ER at 90 abduction; and concluded that
ASA was an effective procedure in restoring joint
stability in patients affected by recurrent anterior
shoulder instability associated with anterior GBL
(<25%), capsular deficiency, and Hill-Sachs lesions,
with mild restriction of external rotation %),

Taking all of this into consideration and if we come to
compare the final outcome of this study with the
outcome of other studies it will be found to be
favorable and relatively similar in results.

In this study 30 cases of recurrent anterior
shoulder instabilities was performed; all had Bankart
lesion and variable degrees of anterior glenoid bone
loss ranging from 10% to 25% and all were operated
using metallic (2.7mm) knotted suture anchors
(CONMED); the age ranged between 19 and 45 years
with an average age 28 years; the follow up period
ranged between 16 and 24 months, we applied the
American shoulder and elbow surgeon scoring scale
for the patients of this study.

Excellent results (76.7%) obtained in 23 cases; good
results (23.3%) obtained in 7 patients and no patients
were poor results.
Arthroscopic or open shoulder surgery can be
performed with the patient in the beach chair position.
Burkhart et al. ®¥ state in The Cowboy’s
Companion that for the surgeon to become an
advanced shoulder arthroscopy he or she should use
the lateral decubitus position exclusively. However;
Wahl and Warren ©® state that they exclusively use
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the beach chair position for anterior and posterior
shoulder procedures; some surgeons advocate for the
use of the beach chair position for rotator cuff repair
and the lateral position for instability procedures ¢4
35)

We use beach chair position in all our cases but
from our work and our observations, we recommend
the use of lateral decubitus in shoulder stabilization
procedures including ASA.

Limitations of study

We use two anchors only in some patients for the
repair because of limited supply , how to get good CT
with perfect measure of the GBD and it was
challenging to find a well-trained physiotherapist to
get perfect result with well-cooperated patient.

CONCLUSIONS

Recurrent anterior shoulder dislocation is an
annoying problem for patients; usually, the cause of
recurrence is the capsulolabral deficiency,
redundancy of the capsule and glenoid bone.

Diagnosis could be done using X-ray pictures,
MRI and CT with special views for good assessment
and measuring the magnitude of the problem and
which solution is better and the exclusion of other
pathology.

The treatment of chronic shoulder instability
with a poor quality of the anterior capsulolabral tissue
is still controversial; the Latarjet procedure is
certainly more effective in preventing recurrence than
an arthroscopic capsular repair; however, several
studies have reported a variety of severe
complications related to the Latarjet procedure
because of the use of bone augmentation and
hardware implantation.

Currently; the Latarjet technique for instability with
moderate bone loss from 10 to 20% may be
considered as an overtreatment because this new
arthroscopic technique combining Bankart repair plus
ASA demonstrated similar clinical results at the short-
term follow-up.

We recommend arthroscopic subscapularis as an
important line of treatment for cases with a recurrent
anterior shoulder dislocation associated with GBD
10%-25% especially with good patient selection and
good documentation and management of any
associated pathology.

This study shows that ASA is an effective mean
of treatment of cases of recurrent anterior shoulder
dislocation with good improvement of shoulder
scores, pain, and function with no marked affection or
limitation of movement when the appropriate
facilities are available.
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