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Introduction

Shoulder instability is the abnormal movement of the
humeral head relative to the glenoid during movements of
the shoulder, producing pain or apprehension.! It is a rela-
tively common problem in young athletes. People engaged
in contact sports have a higher incidence compared with the
normal. There is a bimodal distribution for a shoulder dislo-
cation in the second and sixth decades. Recurrence is com-
mon in patients younger than 20 years.?

Normal Stabilizers of the Glenohumeral Joint and
Pathological Anatomy

The shoulder is an inherently unstable joint. The articular
surface area of the humeral head is two to four times that
of the glenoid. The stability of the glenohumeral joint is due
to the complex interaction between the dynamic and static
stabilizers. The capsule, concavity compression, and nega-
tive intracapsular pressure are the main static stabilizers.
The deltoid, rotator cuff muscles, and inferior glenohumeral
ligaments (IGL) are the dynamic stabilizers.? The IGL is the
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Instability of the shoulder joint is common but most of the time it is unrecognized by
the treating surgeon. The symptoms can vary from subtle pain to shoulder dislocation.
In many cases, there is no history of trauma. The shoulder joint is stabilized by both
static and dynamic factors, and treatment is complex, with recurrence more common
in young athletic individuals. Open and arthroscopic techniques of stabilization are
available with specific indications for each of these methods. In this narrative review of
shoulder instability, we describe the pathological anatomy, evaluation, natural history,
classification, and treatment of shoulder instability.

primary restraint for anterior, posterior, and inferior trans-
lation of the humeral head beyond 45 degrees of abduction.*
An alteration of the normal position or movements
of the scapula during coupled scapulohumeral motion is
called scapular dyskinesia. It can be due to repeated injuries
or overuse of the shoulder. The Scapular malpositioning,
Inferior medial border prominence, Coracoid pain and mal-
position, and dysKinesis (SICK) shoulder is an overuse syn-
drome where an increased scapular inferior inclination and
increased version are associated with anterior instability.
Disruption of any of the stabilizing factors can lead to dislo-
cation, subluxation, or apprehension associated with pain.’
The most common pathological lesion associated with
anterior shoulder instability is the disruption of anteroinfe-
rior labrum—Bankart lesion (=Fig. 1).° IGL injury to a varying
extent like anterior labral periosteal sleeve avulsion (ALPSA)
(=Fig. 2), avulsion of the humeral attachment of the gleno-
humeral ligament (HAGL), and glenolabral articular disrup-
tion (GLAD) are the various alternate lesions seen in anterior
shoulder instability (=Fig. 3).” Bony lesions like indentation

© 2021. Medical and Surgical Update Society.

This is an open access article published by Thieme under the terms of the Creative
Commons Attribution-NonDerivative-NonCommercial-License, permitting copying
and reproduction so long as the original work is given appropriate credit. Contents
may not be used for commercial purposes, or adapted, remixed, transformed or
built upon. (https://creativecommons.org/licenses/by-nc-nd/4.0/).

Thieme Medical and Scientific Publishers Pvt. Ltd. A-12, 2nd Floor,
Sector 2, Noida-201301 UP, India

47


http://orcid.org/0000-0001-5080-1656
http://orcid.org/0000-0002-1596-721X

48 Shoulder Instability Zacharia et al.

Labrum

Bankart Lesion

Fig. 1 Diagrammatic representation of Bankart lesion. The antero-
inferior part of the labrum detached from the glenoid. If it is associ-
ated with avulsion of fracture of the glenoid rim, the lesion is called
Perthes lesion.

Glenoid
Labral
Articular
Defect

Fig. 3 Diagram showing the glenolabral articular disruption (GLAD)
lesion.

fracture of humeral head—Hill-Sachs lesion and bony Bankart
lesion are also seen (~Fig. 4).5

Evaluation of Shoulder Instability
A thorough physical examination is needed in all patients
with shoulder instability. A detailed history including mech-
anism of injury, age of the first occurrence, and details of
treatment taken need to be obtained. An examination to rule
out generalized ligamentous laxity and any neurological dis-
orders must be performed.’ The apprehension test, load and
shift test, and Job’s relocation test are useful to find out the
anterior instability. Gagey’s test, a hyperabduction of more
than 15 degrees compared with the opposite shoulder, indi-
cates IGL injury.'® The rotator cuff must also be evaluated.!
Standard radiographs of the shoulder is the primary form
of investigation. Special views like West Point view to detect
anteroinferior glenoid injury and Stryker notch view for
Hill-Sachs lesion can be taken. MRI including an MR arthro-
gram may be useful. CT scanning helps to accurately assess
the size and morphology of glenoid or humeral head defects.
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Fig. 2 Diagram showing the anterior labral periosteal sleeve avulsion
(ALPSA) of the inferior glenohumeral ligament.

Fig. 4 The articularindentation fracture on the head of the humerus,
caused by head impinging over the glenoid rim, the Hill-Sachs lesion.

An ultrasound scan has the added advantage of dynamic
assessment and helps to evaluate the rotator cuff and the
biceps-labral complex.'?

There are many classifications for shoulder instability.
The most common classification, according to the direction
of instability is unidirectional, bidirectional, and multidirec-
tional. In unidirectional instability, 95% of cases are anterior
instability and 5% posterior. If there is a partial separation of
the articular surface, it is subluxation, and dislocation when
it is complete. It is divided into acute, subacute, and chronic,
according to duration. If it persists for more than 6 weeks,
it is a chronic dislocation. It can be due to a macrotrauma,
repeated microtrauma, or atraumatic causes.

Rockwood classified it into four types based on the mecha-
nism of instability. Type 1 instability has a history of traumatic
subluxation without frank dislocation. Type 2, as in type 1 but
with frank dislocation. Types 3 and 4 represent voluntary and
atraumatic involuntary subluxation, respectively. The disad-
vantages of this system include difficulty distinguishing sub-
luxation from dislocation from history. Differentiation of types
3 and 4 will also be difficult. Kessel and Bayley categorized
both voluntary and involuntary groups as habitual instabil-
ity.”® Thomas and Matsen put forward a simple classification
known as Traumatic Unidirectional Bankart lesion and Surgery
(TUBS). These patients have associated lesions of capsulolig-
amentous complex and Hill-Sachs lesions in the majority of
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patients.''> The second type is atraumatic, multidirectional,
bilateral, rehabilitation is the main treatment, inferior cap-
sular shift, and interval reconstruction in case patients need
surgery (AMBRII).’® Apart from these two major groups, there
are some minor shoulder instabilities also, which include
acquired instability, overstressed shoulder (AIOS) and atrau-
matic minor shoulder instability (AMSI).!” The Stanmore sys-
tem is a comprehensive classification. This places the patient
in terms of a set of features into one of the three poles of a tri-
angle. However, it is difficult to categorize them into different
poles. Polar type 1, a definite history of trauma, unidirectional
instability with Bankart lesion, is like TUBS. Polar type 2 is like
AMBRIL. Polar type 3 are habitual dislocators, with a signifi-
cant muscle patterning abnormality.'®

Discussion

The natural history of shoulder instability varies in accor-
dance with many factors. Young males with generalized lig-
amentous laxity have an increased risk of recurrence. Those
dislocations associated with a greater tuberosity fracture
have less chance of recurrence and greater loss of movements
of the shoulder.” In a meta-analysis to determine the nat-
ural history of anterior shoulder instability treated nonop-
eratively, the overall recurrence was 21%, but it was as high
as 80% in boys less than 20 years.?’ Multiple studies have
shown that surgical treatment is beneficial for the treatment
of first-time dislocation in young males.?"?? No consensus has
been reached regarding the position and duration of immo-
bilization in traumatic anterior instability. Shoulder immobi-
lization in the external rotation will help to oppose the torn
anteroinferior labrum to the glenoid better than the con-
ventional position of internal rotation. A meta-analysis has
shown no additional benefits for sling immobilization longer
than 1 week. Patients who are older than 25 years, nonath-
letes, those without bony lesions, noncompliant patients, and
those who have stiff shoulders are the ideal candidates for
nonoperative treatment,?*242>

The combined lesions in the glenoid and the humeral
head are called bipolar lesions (=Fig. 5). In a bipolar lesion,
if the defects are at 90° humeral abduction and external
rotation, the Hill-Sachs lesion engages the glenoid defect,
they are on-track lesions. If they are not engaging in 90°
abduction and external rotation, they are off-track lesions
(=Fig. 6).6 Glenoid defects are located between the 2 and
6 o'clock positions. Hill-Sachs defect is seen in the postero-
lateral aspect of the humeral head, where it abuts against the
anterior glenoid.?’

When the glenoid defect is less than 25 percent, an
arthroscopic or open Bankart repair is indicated. There are
comparable results for both arthroscopic and open Bankart
repair.?® There are reports of a higher rate of failure for
arthroscopic repair in young athletes engaged in contact
sports.? Considering risk factors such as age < 20 years, con-
tact sports athletes, level of competitiveness, shoulder hyper-
laxity, Hill-Sachs lesion, and loss of contour of glenoid rim,
Balg et al devised the instability severity index score. A score
of more than 6/10 indicates a high failure rate for Bankart
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Fig. 5 Bipolar lesion when bone loss occurs in the glenoid and in the
humeral head.

Fig. 6 Engaging and nonengaging type of bipolar lesion.

repair, and such cases require bony reconstruction of the gle-
noid. In early cases and with large bony Bankart lesions, an
open reduction and fixation with screw give good results."
If fixation of the fragment is not possible, then a reconstruc-
tion procedure like the Latarjet procedure can be done. In
cases where there is more than 25 percentage of glenoid
erosion, there is a high failure rate for soft-tissue procedures,
and they are better managed with an osseous reconstruction
of the glenoid.>%3!

Inalow-demand patient with less than 20 percent humeral
head defect, successful management by a short period of
immobilization followed by physiotherapy is sufficient.>? In
high-demand athletes, surgery is indicated. When the defect
is between 20 to 40 percent, there are various methods for
the management. We can do disimpaction of the humeral
head fragment if they present early. Humeroplasty involves
elevation of the impacted fragment and supporting it with
bone graft or screws.** A remplissage procedure can be done
for engaging Hill-Sachs lesions.>* Weber proximal subcapi-
tal humeral osteotomy was used to treat moderate-to-severe
Hill-Sachs lesions. This procedure is not done nowadays
due to high complications.*® There is no consensus in the
treatment of a person with more than 40 percent bone loss.
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The treatment in such case is an allograft osseous reconstruc-
tion of the humeral head. There are reports of reconstruc-
tion of the humeral head, using fresh-frozen humeral head
allografts and femoral head allografts®® In young patients
with good bone quality, partial humeral resurfacing is an
emerging technique.’’” In low-demand or elderly patients, a
shoulder hemi/total arthroplasty is an option, depending on
the glenoid condition.®®

Based on the concept of on-track and off-track lesions,
DiGiacomo et al proposed an algorithm for the treatment of
bipolar lesions. A bipolar lesion with on-track Hill-Sachs can
be treated, based on glenoid defect alone. In patients with
off-track lesions, both humeral and glenoid defects need to
be addressed.? If there is an off-track lesion with less than
25 percent glenoid bone loss, a combined arthroscopic
Bankart and remplissage is the procedure of choice.?s**

A Bankart repair may be done both by open and
arthroscopic routes, with the arthroscopic technique having
advantages like smaller incision, shorter operative time, less
effect on the range of movements of the shoulder, and lesser
blood loss. The main disadvantages are the long learning
curve and cost. Results from meta-analyses show that there
is a high-failure rate for arthroscopic Bankart repair.“>4! Using
multiple suture anchors, a proximal shift of anterior capsule,
capsular plication, and treating other intra-articular pathol-
ogies has helped to increase the success of arthroscopic
Bankart repair.*?4 In a meta-analysis, it has been found
that the rate of dislocation after both open and arthroscopic
Bankart repair is almost similar.** There are various reports
regarding critical bone loss, which produces dislocation
after the arthroscopic procedure, and most of them advo-
cate arthroscopic Bankart repair when bone loss is less than
15 percent.®

In 1978, Rowe et al published their long-term results of
open Bankart repair, and concluded that it allowed the early
return of motion and function with no limitation of shoulder
function.® Ogawa et al in an 8-year follow-up of 167 patients
reported eight failures, and they suggested that preoperative
factors are responsible for the development of postoperative
osteoarthritis and the role of surgery is inconclusive.* Many
studies have shown good results for an open Bankart repair,
although some of them demonstrated radiological shoulder
osteoarthritis on follow-up. Newer arthroscopic instrumen-
tation, dedicated residency training, and improved soft-tissue
fixation methods have increased the appetite for arthroscopic
repair.#’-# Clinical results of Bankart repair are similar in both
open and arthroscopic methods, but the recurrence rate is
twice in contact athletes in the arthroscopic group compared
with an open procedure.>®

In 1954, a thoracic surgeon Michel Letarjet described
a reconstruction procedure for shoulder instability. This
involved transferring the coracoid process to the anterior
glenoid surface and fixing it with a screw.>! A similar pro-
cedure where the coracoid is transferred to the anterior gle-
noid and suturing it there was described by Arthur Helfet.
He attributed this procedure to his mentor Rowley Bristow.
Although simple to perform, there were fixation problems,
and the displacement of the coracoid process was a concern.
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There was also difficulty in revising the procedure due to
altered anatomy on account of the splitting of the subscapu-
laris muscle in the Bristow procedure. Letarjet procedure
has got a resurgence in recent years due to the failure of
arthroscopic Bankart repair in athletes where critical glenoid
defect is more than 13.5 to 15 percent.>? The Letarjet proce-
dure produces lesser recurrence and minimum loss of exter-
nal rotation compared with arthroscopic Bankart repair in
borderline glenoid defects.>® It is difficult to put two screws
parallel to the glenoid flush, with the joint in arthroscopic
Letarjet. The other problems with the use of screws for fixing
coracoids are screw pullout, breakage, fracture of the bone
block, and avulsion. The arthroscopic Letarjet procedure
requires a steep learning curve. The combined arthroscopic
Letarjet and Bankart repair can be used when the glenoid
defect is between 15 to 25 percent.>* The open Letarjet proce-
dure involves a similar risk of dislocation in contact athletes
compared with noncontact athletes. The Letarjet procedure
produces excellent results in previously failed stabiliza-
tion procedures, with a speedy return to sports in athletes.
Osteochondral allograft from the distal tibia and graft from
the distal end of the clavicle is used for augmentation of the
anterior glenoid, similar to the Letarjet procedure. Their out-
comes are comparable.>>% Although the Letarjet procedure is
an option in older patients with concomitant glenoid defects
and rotator cuff problems, there is a higher rate of graft and
hardware-related issues and reoperation.”” The contraindica-
tions for the Letarjet procedure are recurrent anterior insta-
bility in patients above the age of 50 years, elderly patients
with an associated massive irreparable rotator cuff tear,
first-time dislocation in the elderly without large glenoid
rim fracture, voluntary anterior dislocations, uncontrolled
epileptic patients, young patients with superior labral tear
from anterior to posterior (SLAP) lesions, prosthetic anterior
instability, and posttraumatic inferior dislocation.! There
are many complications like recurrent instability, infection,
hardware failure, fracture and nonunion coracoid process,
loss of external rotation, and osteoarthritis of the shoulder.>®

The Eden-Hybinette procedure is the reconstruction
of the anterior glenoid using the iliac crest graft. It has got
clinical outcomes similar to Letarjet but has a high recur-
rence rate and a higher rate of postoperative osteoarthritis.>
In young athletes, this procedure should be done before the
third episode of dislocation, because it has a higher recur-
rence if it is done after the fourth episode.®®

The absolute indication for surgery in the humeral head
fracture is displaced humeral head fracture with dislocation
and a large Hill-Sachs lesion associated with recurrent dis-
location. An engaging humeral head defect involving 20 to
35 percent and a head defect of 10 to 25 percent not cen-
tered in the glenoid are relative indications.®' Remplissage
is a French term meaning to fill in. Remplissage involves
filling of Hill-Sachs defect using infraspinatus tendon. The
procedure was first described by Wolf et al in 2007. It is
used as an adjunct procedure along with the arthroscopic
Bankart procedure to address large engaging Hill-Sachs
defects.®? The remplissage technique consists of transforming
an intra-articular humeral head defect into an extra-articular
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lesion, thus reducing the risk of engagement. It consists of
posterior capsulodesis and infraspinatus tenodesis into Hill-
Sachs lesion. For off-track Hill-Sachs lesion with subcritical
glenoid bone loss, satisfactory outcome has been achieved
using the Remplissage procedure at par with Letarjet.5® For
engaging Hill-Sachs lesion, arthroscopic Bankart procedure
with remplissage provides better clinical outcomes with no
recurrence, even though there is some restriction of external
rotation.® The reported complications are low tenosynovitis
of the long head of biceps and ulnar nerve palsy.5

Weber osteotomy is used in shoulder instability as a sal-
vage procedure in large engaging Hill-Sachs lesion. It is useful
for those large Hill-Sachs defects which cannot be managed
with a segmental allograft or limited arthroplasty. It involves
a derotational osteotomy at the level of the surgical neck by
retroverting the humeral head fragment relative to the shaft.
There can be a loss of internal rotation and osteoarthritis of
the shoulder due to the variability of derotation.*

Putti-Platt procedure was a soft-tissue operation in
earlier days. It was technically easier than Bankart repair.
It involves double breasting of the longitudinally split
capsule-subscapularis flap, securing the medial limb to
the anterior glenoid and lateral limb over it. It decreases
the external rotation.®® In a comparative study involving
62 patients over 10 years between Bankart repair and Putti-
Platt assessment of pain and function, there was little dif-
ference between both methods®” There is an increasing
incidence and severity of osteoarthritis, pain, and limitation
of external rotation following Putti-Platt procedure.?

Posterior instability is seen in 5% of shoulder instabil-
ity. It is commonly seen after trauma and less symptom-
atic than anterior instability. Most of the time diagnosis is
missed.®® Traumatic posterior instability occurs when the
injury occurs when the shoulder is in flexion, adduction,
and internal rotated position. Atraumatic instability occurs
in collagen diseases and glenoid hypoplasia and retrover-
sion of the glenoid. Most of the patients present with pain
and instability. The posterior stress test, jerk test, and load
and shift test are used for detection. Plain radiography, CT,
and MRI are useful investigations. They can detect glenoid
hypoplasia, retroversion, reverse Bankart lesion, reverse
Hill-Sachs lesion, reverse humeral avulsion of the gleno-
humeral ligament, and SLAP tear lesions. Most cases can
be managed by nonoperative methods.*®® Strengthening of
dynamic stabilizers like posterior deltoid, external rotators,
and periscapular muscles for compensating the lost stability
due to static stabilizers is done. Surgery is done in patients
where nonoperative treatment fails. It is successful in post-
traumatic unidirectional instabilities and both open and
arthroscopic procedures are used. In patients with recurrent
posttraumatic subluxations, involuntary atraumatic sub-
luxation, voluntary positional posterior subluxation, and
open posteroinferior capsular shift procedure give the best
results. The indications for arthroscopic procedures are the
same. But it is ideal for those with reverse Bankart lesion.
Bankart lesions can be repaired using suture anchors, and
redundancy of the posterior capsule is reduced by capsular
shift or plication procedure. Generalized ligamentous laxity,
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bony avulsion of glenohumeral ligaments, and failed previ-
ous surgeries are contraindications for arthroscopic proce-
dures.” Patients with acquired focal glenoid bone defects can
be reconstructed with anatomic intra-articular bone graft to
restore the glenoid arc or with an extra-articular bone graft
as a buttress to prevent the humeral head subluxation. Open
wedge glenoid osteotomy to correct the retroversion is also
done.”

Multidirectional instability of the shoulder is a poorly
defined, not well understood yet common condition. Most
patients present in the third or fourth decade with nonspe-
cific activity-related pain. A high-index of suspicion is essen-
tial for its diagnosis. Always look for features of generalized
ligamentous laxity. Sulcus sign and hyperabduction test are
usually positive. Investigations are done similar to other
types of instabilities. Rehabilitation is the treatment of choice
for patients presenting with multidirectional instability of
the shoulder. Evaluation and treatment of scapulothoracic
dyskinesia is the main focus of therapy. Surgical treatment
is indicated in patients who are symptomatic after nonop-
erative treatment. It should be individualized to address the
anatomic cause of shoulder instability. Many procedures
like glenoid osteotomy, labral augmentation, and capsu-
loligamentous reconstruction exist. Capsuloligamentous
techniques, including open inferior capsular shift, thermal
capsulorrhaphy, and arthroscopic placation, are commonly
used procedures.’”>”?

Conclusion

Shoulder instability is common in young athletes. Most of
the time it got unnoticed in atraumatic and microtraumatic
causes. A thorough physical examination and investigations
are needed for establishing the diagnosis. Treatment is based
on the type of pathological lesions. Arthroscopic and open
procedures are available. Both have their indications and
advantages. Arthroscopy is preferred as a first-line treat-
ment. Open procedures are useful in complex primary and
revision surgeries. Let us hope that newer procedures with
low-recurrence rates and failures will come in the future for
the treatment of shoulder instability.
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