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ABSTRACT
Glenohumeral instability is a clinically relevant condition with a 
high incidence and prevalence. The present review examines the 
main management aspects referred to traumatic anterior gleno-
humeral instability with exclusive soft tissue involvement.
The case history is of great importance; in the event of a first 
dislocation episode, we should explore the characteristics of the 
lesion and the presence of risk factors for relapse. When insta-
bility is suspected, the case history seeks to help confirm the 
diagnosis and establish the degree of severity of the condition.
The physical examination and diagnostic tests allow us to con-
firm the diagnosis and discard associated lesions.
Conservative management is indicated following a first episode 
of glenohumeral dislocation. Surgical treatment should be con-
sidered following a first episode in those cases presenting risk 
factors for relapse.
Surgery is indicated in patients with recurrent glenohumeral in-
stability. Surgical treatment is basically divided into soft tissue 
techniques or bone grafting techniques. The decision to use one 
surgical approach or the other depends on the magnitude of the 
bone defect; it is therefore important to define this limit. Classi-
cally, a glenoid defect of 25% together with the on-track and off-
track concepts of Hill Sachs lesions were considered to define 

RESUMEN
Manejo de la inestabilidad glenohumeral anterior sin lesión 
ósea glenoidea significativa

La inestabilidad glenohumeral es una entidad clínica relevante 
que cuenta con una alta incidencia y prevalencia. El objetivo de 
este trabajo es realizar una revisión de los principales aspectos 
del manejo de las inestabilidades glenohumerales traumáticas 
anteriores, con afectación exclusiva de partes blandas.
La anamnesis es de gran importancia; ante un primer episodio 
de luxación debe ir encaminada a investigar características de la 
luxación y si existen factores de riesgo de recidiva. La anamnesis 
ante la sospecha de inestabilidad tiene por objetivo ayudar a 
confirmar el diagnóstico y a establecer su gravedad.
La exploración física junto con las pruebas diagnósticas permi-
ten confirmar el diagnóstico y descartar lesiones asociadas.
El tratamiento tras un primer episodio de luxación glenohume-
ral es conservador. Se debe considerar el tratamiento quirúrgico 
tras un primer episodio en aquellos casos que asocien factores 
de riesgo de recidiva.
El tratamiento de la inestabilidad glenohumeral recurrente es 
quirúrgico. El tratamiento quirúrgico básicamente se resume en 
técnicas de partes blandas o técnicas con aporte óseo. La de-
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Introduction

Glenohumeral instability is defined as the symptomatic 
incapacity to keep the humeral head centred within the 
glenoid fossa. It can give rise to pain, functional impair-
ment and/or subjective anxiety(1).

The term instability encompasses a broad range of 
pathological conditions: from cases limited to apprehen-
sion (concern that the shoulder may dislocate or suffer 
subluxation in certain positions) or episodes of sublux-
ation (symptomatic partial loss of joint congruence that 
undergoes spontaneous reduction) to patients who have 
suffered two or more episodes of manifest glenohumeral 
dislocation (complete loss of joint congruence, requiring 
manual reduction)(1). On the other hand, it is important to 
take into account that some instabilities manifest simply 
in the form of pain, discomfort and/or joint failure that im-
pede work or sports activities. These forms of clinically less 
expressive instability are the presentations that may go un-
noticed. In these cases we may find indirect signs or lesions 
attributable to the instability itself and which should not be 
confused with a primary disease process, e.g., partial-thick-
ness tendon injuries such as PASTA (partial articular-side 
supraspinatus avulsion), chondral lesions, impingement, 
posterointernal impairment of the rotator cuff, etc.

These are clinically relevant conditions with a high in-
cidence of approximately 23.9/100,000 individuals a year(2), 
and mainly affect young and active subjects.

There are multiple causes of instability, from con-
genital (glenoid dysplasia, ligament hyperlaxity in sys-
temic disorders such as Ehlers-Danlos syndrome, etc.) to 
acquired causes that may be of a traumatic nature, with 
damage to the stabilizer elements, or of an atraumatic na-
ture, with progressive atraumatic decompensation of the 
stabilizer mechanisms(3).

The present review examines the main management 
aspects referred to traumatic anterior glenohumeral in-
stability with exclusive soft tissue histopathological in-
volvement, i.e., those presentations without relevant 
associated glenoid bone loss. The study focuses on the 
principal clinical and radiological aspects, underscoring 
those that must be taken into account in order to decide 
the most appropriate treatment in each case.

Case history

The case history (anamnesis) is essential for establishing the 
diagnosis and estimating the severity of instability. In addi-
tion, it allows us to identify possible risk factors for relapse 
after a first luxation episode, as well as factors indicative of a 
poor prognosis after treatment of recurrent instability.

A distinction must be made between anamnesis per-
formed after a first dislocation episode and anamnesis in 
cases of suspected instability.

Case history following a first episode of gleno-
humeral dislocation

Following a first episode of glenohumeral dislocation, 
compilation of the case history should seek to obtain the 
information needed to identify risk factors for relapse and 
the type of luxation involved, such as:

• Patient age.
• Male or female gender.
• Dominance (whether the affected arm is the dominant 

extremity or not).
• Type of physical activities and sports practiced by the 

patient. In the case of contact sports such as rugby, we 

the limits for the use of a soft tissue technique or bone grafting 
technique. Lowering of the limit of the glenoid bone defect is 
currently being considered, however, an increasing number of 
authors accept a defect of 20% or even 15% if associated to other 
risk factors for relapse.
The present study describes the most frequent soft tissue sur-
gical techniques for treating instabilities without relevant bone 
lesions, i.e., those below the previously described limits.

Key words: Anterior glenohumeral instability. Without bone 
damage. Soft tissues.

cisión entre realizar unas u otras depende de la magnitud del 
defecto óseo, por lo que es importante definir ese límite. Clá-
sicamente, se consideraba que un defecto glenoideo del 25% 
junto con los conceptos de on-track y off-track de las lesiones 
de Hill Sachs definen los límites para el uso de una técnica de 
partes blandas o de aporte óseo. Pero en la actualidad se está 
considerando bajar el límite de defecto óseo glenoideo; cada vez 
hay más autores que aceptan considerar un defecto de un 20% 
o incluso un 15% si asocia otros factores de riesgo de recidiva.
En nuestro trabajo describiremos las técnicas quirúrgicas de 
partes blandas más frecuentes para el tratamiento de inestabili-
dades sin lesiones óseas relevantes, es decir, que se encuentren 
por debajo de los límites previamente descritos.

Palabras clave: Inestabilidad glenohumeral anterior. Sin lesión 
ósea. Partes blandas.
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should record whether the activity is at professional or 
amateur level, whether movements above the head are 
involved, such as in volleyball or water polo, etc.

• Mechanism of injury: traumatic or non-traumatic.
• Intensity of the mechanism of injury.
• Direction of the luxation.
• Ease or difficulty of reducing the first dislocation ep-

isode.
• Associated lesions following luxation, such as distal 

coldness of the hand, temporary or permanent sensory 
alterations of the extremity, etc.

• History of instability and/or hyperlaxity of other joints.
• Related disease antecedents such as congenital or 

systemic disorders, or previous surgeries.
It is important to mention some of these risk factors. 

A meta-analysis conducted in 2015 on the risk factors that 
most predispose to recurrence after a first glenohumeral 
dislocation episode concluded that the estimated real re-
lapse rate after a first episode is 39%, and that the most 
important risk factors are patient age and gender, the 
mechanism of the injury, the practice of contact or other 
sports, the presence of glenoid bone damage, hyperlaxity, 
and involvement of the axillary plexus(4).

An early patient age at the time of the first episode 
is one of the most important risk factors for relapse. In 
this respect, the main hypothesis is that young individ-
uals are characterized by a predominance of tendon and 
ligament connective tissue elasticity, due to the specific 
composition of their collagen fibers, and these properties 
moreover modify with advancing age(5). A number of au-
thors have reported that if the first luxation episode takes 
place before 20 years of age, the recurrence rate may be as 
high as 90%, and recurrence is more frequent in the first 
two years after luxation(6). However, in individuals over age 
40, the recurrence rate drops to 10-15%(7). Hovelius et al. 
published a prospective study in which a somewhat lesser 
relapse rate was observed for each age group: 33% in pa-
tients under 20 years of age; 25% in those between 20-30 
years of age; and 10% in individuals between 30-40 years 
of age. Most relapses occurred within the first two years(8).

The presence of bone lesions is also regarded as one 
of the most relevant risk factors(9). These lesions are pres-
ent in a considerable percentage of cases after only a 
single luxation episode, and directly influence the recur-
rence rate. Grifith et al. reported the presence of anterior 
glenoid bone lesions in 40% of all cases after a first luxa-
tion episode in patients evaluated by computed axial to-
mography (CAT), and in 86% of the recurrences - the latter 
being proportional to the magnitude of the lesion(10). Dick-
ens et al. likewise observed this same association, though 
with a lesser frequency: a 6.8% incidence of glenoid bone 
lesions after a first luxation episode, and a total bone loss 
of 22.8% in the recurrences(11).

Lastly, it should be mentioned that the risk factors ex-
ert a synergic additive effect: the sum of two relevant risk 

factors such as glenoid bone lesion and young patient age 
results in an even higher relapse rate (72%)(12).

Case history in the event of suspected 
glenohumeral instability

When glenohumeral instability is suspected, the case his-
tory seeks to help confirm the diagnosis and establish the 
degree of severity of the condition.

The main symptom must be identified in order to es-
tablish a correct diagnosis: luxation, subluxation, pain, 
impaired sports performance, etc. We also need to know 
what position of the arm causes appearance of the symp-
toms, the location of the pain (if any), and whether the 
symptoms manifest at rest or during sleep. It is impor-
tant to determine whether there is a lesional mechanism 
(traumatic or not), or a triggering action.

Among other aspects, we must investigate the circum-
stances of the first luxation episode, whether assisted re-
duction proved necessary, and whether there is imaging 
confirmation of the dislocated shoulder. We also must 
ask about the number of previous dislocations, the age at 
onset, whether the patient participates in contact sports, 
whether he or she has undergone previous surgeries of 
that shoulder, limb dominance, luxations of other joints, 
voluntariness in reproducing the symptoms, etc. - since 
these are all risk factors for relapse after treatment.

Physical examination

Exploration involves performing a series of manoeuvres 
that trigger the clinical manifestations described by the 
patient. We must identify the direction of instability (ante-
rior, posterior, inferior), whether it is unidirectional, bidi-
rectional or multidirectional, and the presence of hyper-
laxity and/or dyskinesia of the scapula-thorax, and must 
also discard associated lesions.

The present article describes the main exploratory 
manoeuvres related to anterior instability and hyperlaxity.

Manoeuvres for exploring anterior instability

Apprehension test

The patient is placed in supine decubitus on the table, with 
the explored arm free and outside the table. The explorer 
takes the arm of the patient to 90º of abduction, with the 
elbow flexed and, starting from a neutral rotation position, 
external rotation is gradually increased (Figure  1). If this 
produces patient apprehension and pain, anterior instabil-
ity can be assumed with a sensitivity of 72% and a specific-
ity of 96%(13). In some cases the manoeuvre only produces 
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pain, with no real instability sensation. In such situations 
the pain can cause some confusion, and may suggest the 
presence of anterior shoulder instability - though we need 
more positive specific test results in order to confirm this, 
such as the relocation test described below.

Jobe relocation or re-centring test

Starting from the position of the positive apprehension ma-
noeuvre, the explorer places the hand on the anterior part 
of the proximal half of the arm, applying force in a posterior 
direction, in order to re-centre the humeral head in the gle-
noid cavity; this test proves positive if the pain and appre-
hension disappear and external rotation can be increased 

without symptoms (Figure 2). This test allows us to distin-
guish between purely painful shoulders without instability 
(such patients will have a previous positive apprehension 
test and a negative relocation test) and shoulders with pain 
due to instability (in which both the apprehension and the 
relocation test will be positive), and may indicate damage 
to the labrum(14,15). The sensitivity of this test is 30-81%, with 
a specificity of 90-92%(13).

Release/surprise test

Starting from a positive relocation test and from that 
same position, the examiner suddenly and without warn-
ing, stops pressing the extremity in a posterior direction, 
and the humeral head then rapidly and spontaneously 
returns to its forced anterior position. If the manoeuvre 
again triggers pain sensation and/or apprehension, it will 
be considered positive for anterior instability(15). The sen-
sitivity of this test is 63.89%, with a specificity of 98.91%(15).

The combination of positivity with the three above de-
scribed tests has shown a high positive predictive value 
(93.6%) and a high negative predictive value (71.9%)(15).

Manoeuvres for exploring shoulder laxity

The following tests allow us to identify excess translation 
or rotation due to laxity of the capsule-ligament struc-
tures, which is not necessarily indicative of disease. In 
fact, no abnormality is assumed if such translation or ro-
tation is asymptomatic, isolated and bilateral.

Anterior drawer test

This test involves pushing the humeral head anteriorly with 
the hand while the other hand is used to grasp and block 
the scapula (Figure 3). It is considered to be positive if easy 
excessive anterior displacement of the humeral head is ev-
idenced, compared with the contralateral shoulder. Three 
grades have been established according to the displacement 
of the humeral head with respect to the glenoid cavity: type 
1 (translation reaches the anterior glenoid margin); type 2 
(translation exceeds the glenoid margin); and type 3 (transla-
tion exceeds the glenoid margin and the humeral head is not 
spontaneously reduced). This test is indicative of excessive 
laxity of the anterior capsule-ligament structures and has a 
sensitivity of 53-58% and a sensitivity of 85-93%(16).

Load and shift test

With the patient lying down, a hand is placed on the distal 
portion of the arm, and the other hand on the proximal 

Figure 1. Apprehension test.

Figure 2. Relocation test.
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portion. Starting from a position of 20º of abduction and 
flexion to centre the humeral head in the glenoid cavity, 
force is applied in the axial direction towards the cavity 
and performing anterior translation of the humeral head. 
This test is positive if - as in the drawer test - we detect 
excessive humeral translation, and indicates excessive 
anterior laxity. The sensitivity of this test is 72%, with a 
specificity of 90%(16).

Sulcus test or sign

In this test, longitudinal arm traction is exerted in a down-
ward direction. The test is positive if the humeral head 
displaces inferiorly and a sulcus or groove appears be-
tween the acromion and the humeral head(17), reflecting 
inferior laxity (redundant inferior capsule recess and both 
inferior glenohumeral ligaments) (Figure 4). A positive bi-
lateral and asymptomatic test is not considered patho-
logical.

Depending on the size of the sulcus, laxity can be clas-
sified as type I (< 1 cm), type II (1-2 cm) or type III (> 2 cm).

Gagey test

Hyperabduction test: the scapula is stabilized with one 
hand and the other is used to abduct the arm of the pa-
tient. Excessive abduction above 105º is suggestive of hy-
perlaxity(17). A difference of over 20º with respect to the 

contralateral shoulder is suggestive of insufficiency of 
the inferior glenohumeral ligament. The test in all cases 
should be performed bilaterally, comparing both shoul-
ders.

It is important to clarify that the presence of shoulder 
laxity is not synonymous of hyperlaxity. The diagnosis of 
hyperlaxity also requires its presence in other joints, and 
criteria such as those of Beighton likewise must be met(18).

Apart from the mentioned tests, we must include all 
those manoeuvres designed to detect hyperlaxity, scap-
ulothoracic dyskinesia and neurological or rotator cuff 
lesions that might be associated, and whose description 
falls beyond the scope of the present guide.

Imaging tests and diagnostic algorithm

Plain radiographs

Plain radiography is the first technique to be used for the 
diagnostic assessment of glenohumeral instability, and in 
some cases it is the only tool needed.

Anteroposterior (AP) projections in the scapular and 
axillary plane are basic for assessing adequate joint con-
gruence, the joint space and the presence of possible 
bone lesions of the humeral head (Hill-Sachs or McLaugh-
lin lesions) and glenoid cavity. It is advisable to add AP 
projections with rotations and scapular projection in Y to 
better visualize the tuberosities, coracoid process, acromi-
on and bone defects(19).

Figure 3. Anterior drawer test. Figure 4. Sulcus test.
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Small Hill-Sachs lesions (HSLs) in AP projection are 
only visualized with the shoulder in internal rotation 
(Figure  5A and B), while larger lesions can be seen in 
both internal rotation and external rotation(20) - the ax-
illary projection affording better visualization of HSLs, 
however. For assessing glenoid bone loss, it is advisable 
to use an axillary projection or modified Bernageau pro-
jection, with a sensitivity and specificity of over 90%(20,21).

If these bone lesions are visible on plain radiographs, 
they can be assumed to be of considerable size; a CAT 
study therefore would be indicated to quantify the defect.

Computed axial tomography

This technique is considered to be the gold standard for 
the identification of bone defects. The use of CAT would 
be indicated in the presence of bone lesions identified or 
strongly suspected from the plane radiographs.

Three-dimensional reconstructions afford valuable 
information about the morphology of the glenoid cavity, 
as well as precise measurement of the size, location and 
depth of the defects of the humeral head (Figure 5C) and 
glenoid cavity(19,22) - these being decisive factors for the 
planning of surgery.

Magnetic resonance imaging (MRI)

This is the technique of choice for assessing soft tissue 
and cartilage lesions. It is indicated in cases of relaps-

ing instability, in first luxation 
episodes with a high risk of 
relapse, and in cases with sus-
pected associated lesions (rota-
tor cuff, chondral lesions, etc.). 
Magnetic resonance imaging al-
lows us to analyse the presence 
and extent of capsulolabral(23) 
and joint lesions.

It is known that the inci-
dence of rotator cuff lesions in 
patients with shoulder instabil-
ity increases with age, having 
been described in 40% of all 
cases between 40-55 years of 
age, in 71% between 56-70 years 
of age, and in up to 100% of the 
cases in individuals over age 
70(24). This would justify the use 
of MRI in patients over 40 years 
of age, with a view to discarding 
rotator cuff lesions.

Ultrasound

Ultrasound is very useful, since it is rapid and easy to use, 
and allows us to rule out rotator cuff lesions particular-
ly in patients at risk of having such lesions (individuals 
over 40 years of age), and in subjects in which rotator cuff 
damage is clinically suspected.

Arthro-magnetic resonance imaging (arthro-MRI)

Arthro-MRI with intraarticular gadolinium contrast offers 
greater sensitivity and specificity in the diagnosis of le-
sions of the labrum than conventional MRI without con-
trast injection(19), though it is not a necessary routine test 
provided the MRI images are analysed by an experienced 
professional. It is reserved for those cases in which con-
ventional MRI poses doubts (Figure 5D), or in patients with 
postsurgical relapse.

Diagnostic tests protocol

The protocol for requesting the above described diagnos-
tic tests varies depending on whether the patient presents 
a first dislocation episode or only suspected instability.

Following a first episode of glenohumeral dislocation, we 
must start the study with basic radiological projections - fun-
damentally an AP view and an axillary view. These tests are 
able to discard the presence of bone lesions of the humeral 
head and glenoid cavity. If lesions are identified, the next 

Figure 5. A and B: two cases of patients with Hill-Sachs lesions. A: comparison showing that it 
is easier to visualize the defect with the shoulder in internal rotation, especially in the case of 
a small defect; B: the same Hill Sachs lesion is observed on a comparative basis in the plain 
radiograph and MRI scan; C: computed axial tomography (CAT) view of a reverse Hill-Sachs le-
sion; D: ALPSA type lesion in conventional magnetic resonance imaging (MRI) and arthro-MRI. 
The latter technique is useful in the event of diagnostic doubt, since it offers more precise 
information about the type and characteristics of the capsulolabral lesion.

C D

BA
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step would be a CAT scan to evaluate them. Ultrasound can 
be used as an initial screening option to rule out associat-
ed damage to the rotator cuff in patients at risk due to age. 
Magnetic resonance imaging is not necessary on a routine 
basis following a first episode, unless the patient is at high 
risk of relapse and we need to expand the study to define 
a surgical plan, or the patient has suspected or previously 
ultrasound-confirmed rotator cuff damage (Figure 6).

The study protocol will differ in the case of sympto-
matic recurrent instability, where the aim will be to iden-
tify the underlying cause, precisely establish the type of 
lesions to allow correct surgical planning where indicated, 
and rule out associated lesions. We must start the study 
with good radiological projections in the form of an AP 
view and an axillary view, and with an MRI scan. This will 
allow us to diagnose damage to the labrum, capsule-liga-
ment structures and chondral, bone and tendon elements.

If bone lesions are evidenced from the plain radio-
graphs and/or MRI scan, a CAT study is advisable in order 
to evaluate them (Figure 6).

In more complex scenarios such as relapse or cases 
where MRI generates doubts and the study needs to be 
expanded, we can resort to arthro-MRI.

Relevance of bone defects in anterior gleno-
humeral instability

Bone defects of the glenoid cavity

The relevance of the study of bone lesions of the glenoid 
cavity lies in the need to quantify the magnitude of the 

bone defect, since this is a de-
cisive factor for indicating sur-
gery, i.e., for deciding whether 
to use a soft tissues technique 
or a technique involving bone 
grafting.

A range of techniques have 
been proposed for measuring 
bone defects of the glenoid 
cavity: plain radiographs(25), 
CAT(26), MRI(27,28) or arthroscopy(29). 
To date, the most widely ac-
cepted quantitative method for 
assessing bone defects is CAT. 
There are two main techniques: 
the best-fit circle method or 
the method of comparison with 
the contralateral shoulder; ac-
cording to Jeske et al.(30), the 
difference in glenoid surface 
between the two anatomically 
normal shoulders in the same 
individual is barely 1.8%. Conse-

quently, the contralateral shoulder can be used as refer-
ence in the absence of bone defects. If the contralateral 
shoulder also suffers glenohumeral instability, the best-fit 
circle method would be indicated(20).

Likewise, there are two ways to express the bone de-
fect: by measuring the area or through lineal measurement 
of the length of the defect. In general, lineal measurement 
of the length of the defect is preferred, since it is simpler 
and requires no special software(31). With the three-dimen-
sional (3D) reconstructions of both shoulders, we obtain a 
frontal view of the glenoid surface on which we must cal-
culate the maximum horizontal distance (anteroposterior) 
of the glenoid cavity in both shoulders. The glenoid defect 
(d) would be defined as the difference: maximum hori-
zontal distance of the healthy contralateral shoulder (D) 
minus the maximum horizontal distance of the affected 
shoulder. The measure of this bone defect (d) is expressed 
as a percentage: d / D × 100 (%).

Defining the maximum bone defect amenable to 
Bankart repair with a low risk of relapse is not easy. Dif-
ferent limits have been established over time by different 
authors. Classically, a glenoid bone surface defect of 25% 
has been regarded as the limit for the use of soft tissue 
techniques for the management of instability. Above this 
limit we would need bone grafting techniques such as the 
Latarjet procedure or bone stop with iliac crest graft or 
allograft(32,33). According to Itoi, a defect of 21% in supero-
inferior length or 28% of the width of the glenoid cavity is 
the limit beyond which the failure rate of soft tissue repair 
increases(34,35).

The above is valid for unipolar defects of the glenoid 
surface (on an isolated basis). However, most patients 

PLAIN RX

Bone lesions?

Relapsing instability or
high risk of relapse?

Suspected rotator cuff
damage?

Suspected significant
bone defect

YES NO

NOYES

MRI END OF
STUDY

ARTHRO-MRI

CAT

Doubts
Multidirectional instability

Relapse

Figure 6. Diagnostic algorithm. Sequence of diagnostic tests.
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present combined bone defects affecting both the glenoid 
cavity and the humeral head(33). In these cases, smaller de-
fects of the glenoid cavity combined with humeral head 
defects can cause failure in soft tissue repair procedures 
and instability relapse.

In general, many authors(31,36,37) agree that a glenoid de-
fect of 25% together with the on-track and off-track concept 
of HSLs define the limits for using a soft tissue technique 
or bone stop procedure. Other authors have reconsidered 
lowering the limit of the glenoid defect to 20%. In gener-
al, increasingly lower glenoid defects are being accepted 
or considered as the limit. Some authors, such as Jeon et 
al.(38), define the limit as an anterior glenoid defect of 15-
20%, and in these cases they obtain better results with the 
Latarjet technique than with Bankart soft tissue procedures 
(better outcomes in terms of fewer relapses with Latar-
jet: 6.5% versus 22.5% with Bankart repair; p = 0.040)(38). In 
another study, Saha et al.(39), reported that "critical" bone 
loss should be below the 20-25% threshold often cited. In 
their study, involving a military population with demand-
ing activity, a bone loss of over 13.5% resulted in poorer 
outcomes(39). Likewise, S. J. Shin et al.(40) concluded that the 
critical level of anterior glenoid bone loss at which bone 
restorations should be considered is closer to 15%(40).

Thus, no concrete standardized and universal limit has 
been established. Nevertheless, the most current literature 
does seem to coincide that glenoid cavity bone defects 
of between 15-20% must be taken into account - not only 
defects beyond 25% as affirmed in older publications. No 
concrete protocol can be found in the literature; rather, the 
recommendation is to individualize each case with bone 
defects in that range, studying it globally together with the 
rest of the lesions and risk factors, without underestimating 
bone lesions exceeding 15% of the glenoid cavity.

In conclusion, according to most of the consulted cur-
rent literature(38-40), and as general recommendations for 
our work, in patients presenting bone defects that exceed 
20% of the glenoid cavity, we should consider procedures 
combining anterior bone grafting - since doing so consid-
erably reduces the risk of relapse. In the case of bone de-
fects between 15-20%, it is preferable to individualize each 
case, globally taking into account all the risk factors for 
relapse in the patient, since these may condition a more 
aggressive approach with smaller defects.

Bone defects of the humeral head

The prevalence of HSLs is about 65% following first disloca-
tion, and between 84-93% after recurrent dislocations(33,41).

These lesions produce instability in abduction move-
ments combined with external rotation, since it is in this 
moment when the posterolateral zone of the humeral 
head comes into contact with the glenoid cavity. If the le-
sion is completely contained within the cavity, instability 

will not result; however, if part of the lesion is not cov-
ered, it can engage with the anterior margin of the glenoid 
cavity and cause luxation. This is known as an engaging 
Hill-Sachs lesion(42).

The concepts of "engaging lesion" and "glenoid track" 
(GT) are complementary and consistent with each other, 
since both evaluate the presence of a humeral bone de-
fect and its interaction with the glenoid cavity over the 
range of motion. The GT is the area of the posterior joint 
surface of the humerus in contact with the glenoid cavity 
with the arm in maximum abduction and external rota-
tion(31). The GT at 90° of abduction has been established 
as 83% of the width of the glenoid surface(42). In order to 
determine whether an HSL is within the GT and is on-track 
or off-track, it is important to know its spatial positioning 
with the shoulder in abduction and the distance between 
the margin of the joint surface (medial margin of the GT) 
and the medial margin of the insertion of the rotator cuff 
in the humeral head.

The importance of this concept lies in its clinical im-
plications. The presence of off-track HSL is associated 
to increased recurrence after surgery (33-75%) compared 
with on-track lesions (6-8%) when treatment is limited 
to Bankart repair(43), and has been identified as an inde-
pendent relapse risk factor(44). In bipolar lesions, since 
there is damage to the glenoid surface, a decrease in GT 
is observed; consequently, HSLs that isolatedly would be 
on-track lesions, can become off-track lesions on com-
bining with glenoid cavity damage(33). The formula used to 
determine the GT of the affected shoulder is to calculate 
83% of the maximum horizontal distance of the contralat-
eral glenoid cavity (normal GT) minus the glenoid defect 
(pathological GT = normal GT − d)(36). Then, over the poste-
rior view of the humeral head, we calculate the humeral 
defect (HD): diameter of the HSL + bone bridge between 
the lateral margin of the HSL and the medial margin of the 
rotator cuff (HD = Hill-Sachs + bone bridge)(36).

In order to determine whether the lesion is on-track or 
off-track, we subtract HD from GT (GT − HD). In this way, if HD 
is greater than GT, the lesion will be off-track, and stabiliza-
tion based on isolated Bankart repair will be at risk of failure 
(HD > GT → off-track). In contrast, if HD is smaller than GT, the 
lesion will be on-track and stabilization based on isolated 
Bankart repair would suffice (HD < GT → on-track)(36).

The manoeuvre associated to Bankart repair in cases 
of off-track HSL is remplissage - a technique that will be 
described further below.

Conservative management

Conservative management following a first episode of 
glenohumeral dislocation seeks to achieve healing of the 
damaged structures with a view to restoring stability and 
securing full and pain-free joint mobility(45).
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Conservative management is indicated following a first 
glenohumeral dislocation episode in the absence of risk 
factors for relapse. In the presence of such factors, treat-
ment should be individualized and decided on a consen-
sus basis according to the particularities of each case(46). 
Conservative management a priori is not indicated in pa-
tients with multiple luxations (two or more), or in cases 
with established and symptomatic instability(47).

Treatment consists of immobilization for 1-3 weeks 
with a sling and adding analgesic or anti-inflammatory 
medication(48) - though there is no evidence that immo-
bilization for more than 7-10 days significantly reduces 
the recurrence rate(49) - together with a phase-structured 
physiotherapeutic program(50).

The approach to patient rehabilitation after a first gle-
nohumeral luxation episode should be based on the fol-
lowing phases(51,52):

1. Protection phase. The objective here is to secure 
capsulolabral healing. The patient is to remain immobi-
lized with the sling for the first 1-3 weeks, removing it only 
for passive shoulder mobilization, pendulum exercises, 
and active mobilization of the elbow, wrist and hand - in 
addition to isometric exercises of the deltoid muscle and 
scapular mobilization.

2. Active recovery phase. The objective here is to secure 
recovery of shoulder function. In this phase we introduce 
active and passive shoulder mobility exercises, scapular 
neuromuscular control and, posteriorly, strength-resist-
ance exercises according to patient tolerance. It is advisable 
to strengthen the rotator cuff, which will help in affording 
stability, and restore infraspinatus - subscapularis muscle 
balance, together with periscapular muscle exercises.

3. Functional recovery phase. Sports - occupational 
re-adaptation is the objective in this phase, which is char-
acterized by the application of individualized recovery 
programs. Plyometric training is introduced in this period.

Surgical treatment of glenohumeral instability 
without bone defects

In the treatment of shoulder instability, the great gle-
nohumeral joint mobility and its stability must be taken 
into account. When starting glenohumeral treatment, we 
must achieve a balance between joint stabilization and 
the stiffness derived from reduction of the motion range.

In the case of glenohumeral instability with no signif-
icant bone defect, capsulolabral repair (open or arthro-
scopic) has shown good functional outcomes with a low 
relapse rate(53-55). Progressive surgeon training in arthro-
scopic techniques has allowed this procedure to equal the 
performance of the open technique in terms of postoper-
ative functional outcomes and relapse rate(56,57), minimiz-
ing the complications associated with greater aggression 
caused by the surgical approach(58).

Indications(46)

The main indications of surgical treatment are:
• Established and symptomatic glenohumeral instabil-

ity (two or more luxation episodes).
• Symptoms of glenohumeral instability without man-

ifest luxation (episodes of subluxation ± apprehension ± 
pain ± discomfort) with the presence of a labral lesion.

• First glenohumeral luxation episode with high risk 
of recurrence (age, competition contact sports, significant 
bone defects)(46,59).

Here again, these indications always must be condi-
tioned to the requirements and characteristics of each pa-
tient, with individualization of each therapeutic decision.

Surgical technique

Arthroscopic capsulolabral repair

Bankart lesion consists of deinsertion of the glenohumer-
al ligaments and labrum in its anteroinferior portion. It 
is the most common type of lesion in cases of anterior 
instability and is moreover present after a first luxation 
episode in 90% of all traumatic dislocations. Instability is 
usually a consequence of failure of these lesions to heal, 
or of healing in an anomalous position, usually in the 
form of medialization over the neck of the glenoid cavity.

Arthroscopic Bankart repair is regarded as the first 
option for the treatment of traumatic, unidirectional, 
anteroinferior and inferior instability of the shoulder. 
Surgical treatment involves labrum release and mobi-
lization, allowing it to be reinserted in its correct posi-
tion. Such release and correction of the position of the 
labrum proves technically more complex in ALPSA (an-
terior labroligamentous periosteal sleeve avulsion) and 
Perthes type lesions, but is essential in order to ensure 
effective repair of the labrum. In this way, Bankart repair 
affixes the labrum to the margin of the glenoid cavity and 
ascends the capsule and ligaments proximally, providing 
them with tension.

Description of the technique

The procedure is generally performed under general an-
esthesia and brachial plexus block. It is advisable to car-
ry out an exploration of the shoulder under anesthesia, 
since this allows us to evaluate the glenohumeral joint 
with muscle relaxation and clinically confirm the instabil-
ity, as well as its type and grade.

The patient may be placed in a deck chair or in lat-
eral decubitus, depending on the preference of the sur-
geon. We start by inserting a 30º arthroscope through a 
standard vision posterior port. Systematic exploration of 
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the glenohumeral joint is very important for establishing 
a firm diagnosis of all the lesions, evaluating possible de-
tachments of the anterior labrum, capsular tears, upper 
labral lesions and biceps lesions, bone damage including 
Bankart bone lesions and HSLs, rotator cuff disease and 
alterations of the inferior part of the capsular recess in 
order to discard humeral avulsion of the inferior gleno-
humeral ligament.

Then, an anteroinferior port is established using an 
outside-inside technique with a spinal needle. The exact 
point of the port will be that allowing us to reach the an-
teroinferior labrum (6 o'clock position), normally close to 
the upper subscapular margin and with a direction from 
lateral to medial. It is advisable to use cannulas in all 
ports. In the mentioned port, we commonly use a cannula 
8 mm in diameter, since it will constitute the working port.

Lastly, the accessory anterosuperior port is placed at 
the most lateral and upper point of the rotator interval 
and close to the bicipital groove, allowing us to work on 
either side of the biceps. This port improves anterior vis-
ualization of the labrum and facilitates suture recovery.

Once the Bankart lesion has been confirmed, we detach 
and mobilize the capsulolabral complex from the glenoid 
neck with arthroscopic rasps and/or dissectors until satis-
factory and subscapular fibers are visualized (Figure 7). Be-
fore implant placement, it is necessary to perform decorti-
cation of the anterior glenoid neck using 
a 4-mm synoviotome. Repair is started 
after this step, always working from lower 
to upper.

The implants are to be placed at 45º 
from the joint surface adjacent to the 
margin of the anterior cartilage, taking 
care not to medialize them over the neck 
of the glenoid cavity (Figures 8A and B). 
We start with the lowest implant; de-
pending on the extent of the lesion, we 
will need 3, 4 or 5 implants spaced 3-5 
mm apart.

Capsulolabral repair can be carried 
out in different ways, since a number of 
suture passer systems are available: in-
direct nitinol devices (these require two 
steps, but are less damaging to the tis-
sues) or direct passer forceps (involving 
a single step, but causing more damage).

If a direct system is used, we pass di-
rect penetrating-suture retrieval forceps 
from anterior to posterior, tunnelling the 
tissue to be sutured and taking one of 
the implant threads for knotting to the 
post. This in all cases will be the thread 
passing through the tissue, and we try 
to keep the knot of the thread anterior 
to the reconstructed tissue without fric-

tion against the humeral joint surface. This same step can 
be made with indirect passer forceps, tunnelling a nitinol 
wire through the tissue (Figure 8C), allowing us to grasp 
and then knot one of the implant threads (Figure 8D).

Figure 7.  Detachment and mobilization of the labrum.

Figure 8. A: placement of implants; B: placement of implants; C: passing of indirect 
forceps preloaded with a nitinol wire; D: knotting of the thread.

B

D

A

C



A. Paniagua González et al.

Rev Esp Artrosc Cir Articul. 2021;28(2):85-99 95

The use of knotless implants spares us this knot-
ting step, since these are systems in which the thread is 
threaded and blocked within the implant. These implants 
avoid the risk of loosening of the knot and loss of tension, 
as well as the risk of a prominent knot that may be mobi-
lized and produce friction against the joint surface.

Presence of associated lesions

The presence of residual plastic deformity of the anteroin-
ferior capsule or hyperlaxity of the underlying capsule has 
been related to an increased relapse rate due to insuffi-
ciency of the capsule-ligament complex (anterior bundle 
of the inferior glenohumeral ligament). Capsule plicature 
would be indicated in these cases, involving inclusion of 
the inferior capsule in passing the suture, in an attempt 
to encompass it within the repair. In this way we are able 
to ascend the capsule and inferior ligaments proximally, 
securing greater tension of these elements and obtaining 
greater repair stability.

The HAGL (humeral avulsion of the glenohumeral lig-
aments) lesion is characterized by avulsion of the inferi-
or glenohumeral ligament on the humeral side. Anterior 
HAGL (deinsertion of the anterior inferior glenohumeral 
ligament) is more common than posterior HAGL. In some 
cases there may be a bone fragment from the medial por-
tion of the humeral neck (bony HAGL). These lesions in 
themselves may generate symptomatic glenohumeral in-
stability without the presence of a capsulolabral lesion(60).

Such lesions are uncommon (1-10%) and are greatly 
underdiagnosed. They are usually diagnosed by arthros-
copy, and go undetected in the MRI study. If these lesions 
go undetected and are not adequately treated, they may 
cause luxation relapse(61). The treatment of these lesions 
consists of reaffixing the capsule and glenohumeral liga-
ments to their anatomic humeral insertion by means of 
implants. Many techniques for the repair of such lesions 
have been described, according to the number and type 
of anchorings used, the order to be followed in repair, and 
the type of knot used(62). Here again, the type of lesion 
and the patient characteristics require an individualized 
decision regarding the most convenient repair technique 
in each case.

In the case of complete rupture of the inferior gleno-
humeral ligament or insufficient joint capsule, treatments 
involving open ligamentoplasties or even bone stop tech-
niques are preferred. Mikel Sánchez et al.(63) described an 
arthroscopy assisted technique for reconstruction of the 
inferior glenohumeral ligament involving artificial capsu-
lar reinforcement in 167 patients, with satisfactory results.

Bankart associated HSLs are found in a large percent-
age of cases (71-100%); we must distinguish whether the 
lesion is an impingement lesion or not(33) or - if GT meas-
urement has been used to globally assess the humeral 

and glenoid bone deficit - we must determine whether the 
lesion is on-track or off-track.

In the case of an impingement or off-track lesion, the 
risk of relapse increases considerably(33); in these cases the 
required surgical manoeuvre should convert the HSL into 
an on-track lesion again or into a non-impingement lesion. 
The remplissage technique has been successfully used for 
this purpose(64) and involves fixation of the posterior cap-
sule and part of the infraspinatus tendon (capsulotenode-
sis) to the bone defect of the humeral head. Connolly et 
al.(65) proposed this technique as an open procedure four 
decades ago, though it was Wolf in 2004 who first described 
the arthroscopic technique as a modification of the open 
procedure. Many authors have reported good outcomes 
combining arthroscopic Bankart repair with remplissage. 
Wolf et al.(66) reported their findings after up to 10 years of 
follow-up, with the recording of recurrence in only two out 
of 45 patients (4.4%). Boileau et al.(61) used this procedure in 
47 of 459 shoulders, and only one shoulder (2.1%) suffered 
recurrent instability. Recent systematic reviews have found 
the overall recurrence rate after combining both techniques 
to range from 3.4% to 5.4%, without important joint balance 
restrictions(67,68). As an undesired effect, the technique may 
produce a certain decrease in mobility, especially referred 
to external rotation, though it considerably lessens the in-
stability recurrence rate(61).

Rotator cuff lesions increase in frequency with age 
(80% in patients over 60 years of age). Therefore, we must 
always suspect such injuries in individuals over age 40 
or with rotator cuff clinical manifestations; in these cases 
MRI or ultrasound would be indicated for diagnosis and 
treatment.

Complications

The most frequent complication is recurrence. The relapse 
rate reported by most studies following Bankart repair is 
between 6-12.5%(57,69), and this rate is inversely proportion-
al to patient age (both age at the time of surgery and age 
at which instability first appears) and directly proportion-
al to the number of previous luxations and the degree 
of involvement of the shoulder anatomy after successive 
luxations (plastic deformity of the capsule, involvement of 
the muscle surrounding the shoulder, etc.)(70). Both young-
er age and the number of luxations prior to surgery are 
considered to be the most relevant risk factors for recur-
rence following surgery(71).

Stiffness is a frequent complication more close-
ly related to open approaches and the first arthroscop-
ic treatments with non-reabsorbable implants; the most 
commonly reported loss of motion range corresponds to 
external rotation. The overall incidence of stiffness fol-
lowing arthroscopic Bankart repair ranges from 1.6%(72) to 
5%(73). Most patients with stiffness benefit from conserv-
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ative management, with the possibility of mobilization 
under anesthesia and/or arthroscopic capsulotomy in 
the event of no improvement after 6 months(74). In cases 
with isolated severe loss of external rotation, arthroscopic 
treatment has been proposed with release of the rotator 
interval and of the adherences between the subscapularis 
tendon and neck of the glenoid cavity(75).

The main infectious complications have been superfi-
cial infections of the arthroscopy ports. The reported deep 
infections rate is 0.22%, and the most common pathogens 
are staphylococci (S. aureus and S. epidermidis). When in-
fection is confirmed, it is advisable to perform early joint 
cleansing with the collection of culture samples and the 
start of antibiotic treatment as soon as possible(63).

Another complication is chondrolysis, which is char-
acterized by rapid destruction of joint cartilage secondary 
to destruction of the chondrocytes and dissolution of the 
cartilage matrix. This complication has been described in 
thermal capsulorrhaphy. It has also been reported in 50% 
of the cases in which infiltration was made with bupiv-
acaine (0.5%) using a high-flow intraarticular pain pump 
catheter in the postoperative period(76,77).

Although very uncommon, there have been reports 
of nerve damage (0.3%)(78). The axillary nerve is the most 
frequently affected nerve. It runs anterior to the subscap-
ular muscle and rests on the inferolateral margin of the 
subscapular tendon; damage to this nerve is caused by 
capsulolabral reconstruction in the anteroinferior zone 
(between the 5 and 6 o'clock positions). Once nerve dam-
age has been identified, we must wait 3-6 months, with 
the possibility of surgical exploration if no improvement 
is observed after this period. There have also been reports 
of transient nerve damage to the brachial plexus and ul-
nar nerve, of a self-limiting nature(74).

Conclusions

Traumatic glenohumeral instability is particularly com-
mon in the young and physically active population. The 
case history should seek to correctly identify the problem 
and the risk factors for relapse after treatment. Comple-
mentary tests should indicate the origin of the lesion and 
quantify it. In the absence of significant bone defects, i.e., 
a glenoid bone defect of under 20% or under 15% if there 
are other risk factors, arthroscopic capsulolabral repair is 
a safe, reproducible and effective treatment option.
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