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Biomechanics and Management of HAGL Lesions in Anterior Instability

Desmond ] Bokor', Yuval Arama'

Humeral avulsion of the glenohumeral ligament is an uncommon but important cause for recurrent anterior instability of the shoulder. It is

usually associated with high energy trauma in a slightly older male population with a hyperabduction/axial load mechanism. Associated

damage can include avulsion of the glenoid labrum, rotator cuff tears, and bony damage. Diagnosis requires a high index of clinical suspicion,

and MR arthrography performed 4-6 weeks post injury is the most reliable investigation. Care should be taken with MRI performed in the

first week, as many of the lesions seen at this time will heal. Surgical repair is recommended for recurrent instability or if the patient

requirements need them to have a stable shoulder. Repair can be performed using arthroscopic, minopen or full open techniques. Care

should be taken when placing sutures through the capsule because of the proximity of the axillary nerve to the inferior capsular edge.

Biomechanically, the capsule should be repaired to the medial humeral neck just below the chondral margin. Surgical outcomes are

satisfactory in most series reported.

Keywords: Anterior instability, humeral avulsion of the glenohumeral ligament

Introduction

Damage to the glenohumeral joint
structures as a consequence of traumatic
anterior instability of the shoulder includes
a combination of both ligamentous and
bony structures. While the majority of
unstable shoulders will have a classical
Bankart lesion being either bony of soft
tissue, a smaller number of patients will
suffer an avulsion of the glenohumeral
ligaments from the lateral humeral neck.
The first description of the lesion was by
Nicola in 1942 [1] with the next significant
attention to the lesion by Wolf et al. in 1995
where they initially termed the lesion a
“Humeral avulsion of the glenohumeral
ligament ” [2]. They also noted that this
lesion could occur in association with
avulsion of a small bony fragment from the
medial humerus. The incidence of HAGL
has been variably reported as being between
1% and 9% [2-S]. These lesions can occur in
combination with a Bankart lesion in a
number of cases, and this is often referred to

as the “floating anterior band” [3,6,7].
Other associated injuries include rotator
cuff tears in 23% and Hill-Sachs defects in
17% [4]. While numerous other authors
have since reported their personal
experiences with small case series [6-8],
Bokor et al. reported on 41 consecutive
cases and noted that it had an incidence of
7.5% in their series of anterior dislocations
[3]. They noted that the lesion was more
common in males and associated with a
violent injury with a large proportion of
their patients being rugby players. The
average age of the HAGL patients was 27.1
years compared to the general instability
cohort average age of 22.7 years.

Biomechanics and Mechanism

The superior middle and inferior
glenohumeral ligaments (IGHL) are the
primary capsular stabilizers that prevent
dislocation of the shoulder. Turkel et al. [9]
have shown that these have a variable
contribution to overall joint stability
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depending on the angle of abduction (0, 45°
and 90°) in external rotation. As a
consequence of forces applied to the
shoulder in these arcs, anterior instability
occurs with predominantly avulsion of the
anterior and inferior glenoid labrum from
the glenoid. Biomechanical studies have
demonstrated that with increasing
stress/load, the IGHL will undergo
strain/deformation and ultimate failure
which can occur at the glenoid (40%),
within the capsule (35%) or at the humeral
attachment (25%) [10].
Studies looking at the pathology found that
arthroscopy following a first time instability
have demonstrated the Bankart lesion as the
main finding [11,12]. Capsular tears were
also noted in some series however
correlation with an exact mechanism was
not clear. Nicola [1] first described the
possible mechanism to create an HAGL as
hyperabduction with external rotation of
the humeral head forcing the head into the
inferior glenohumeral pouch. With
increasing hyperabduction, the head is
levered out of the joint with consequent
tearing of the capsule usually from the
humeral attachment. If an axial load is also
applied at the same time, the head is driven
down onto the inferior labrum tearing this
off the glenoid at the same time to create
the “floating anterior band” (Fig. 1).
Further studies by Gagey et al. confirmed
that hyperabduction of the humerus with
an axial load resulted in predominantly
capsular tearing off the humerus but also
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Figure 1: EHumeral avulsion of the glenohumeral ligament lesion with hyperabduction forcing head
into inferior pouch. (a) Increasing external rotation levers humeral head out of joint with consequent
capsular tearing, (b) hyperabduction with external rotation and axial load drives head onto inferior
glenoid rim creating a combined humeral avulsion of the glenohumeral ligament and Bankartlesion

Figure 2: Magnetic resonance arthrogram demonstrating

humeral avulsion of the glenohumeral ligament lesion
with axillary neurovascular structures -A, in close
proximity to the free inferior capsular edge - C

injuries reported in other studies including
labral and rotator cuff tears [13]. A more
recent study simulated instability by
sequential division of the humeral sided
capsule demonstrated that extensive
capsule-labral tearing is required before
dislocation will occur [14]. This, however
does not always correlate with the character
and size of capsular tears encountered at the
time of surgery.

Investigation

The clinical presentation of patients with
anterior instability secondary to HAGL may
not provide obvious indicators of the
specific pathology. A careful history
focusing on the position of the arm at time
of dislocation, and the violent character of
the injury may suggest capsular injury.
Patients with a HAGL may have more
anterior shoulder pain than the typical
instability patient [15]. Gagey has reported
that strain elongation and damage to the
IGHL may result in increased
hyperabduction of the shoulder compared
to the opposite side [16].

The plain radiographs in some cases may
show a small bony avulsion from the medial
humeral neck. Otherwise further
investigation will be required to image the
capsular damage. While arthrography alone
may demonstrate a tear in some cases, it is
best combined with CT scanning or MR to
better image the capsular tears (Fig. 2). The
accuracy of MRI, however, is still
controversial with a number of case reports
of false-positive imaging of suspected

HAGL lesions [17].

The best timing for plain MRI or MR
arthrography (MRA) looking for the HAGL
was investigated by Liavaag et al. [18]. They
found that over two-thirds of the HAGL
lesions and IGHL capsular tears seen on
initial MRI (mean 7 days post injury) had
healed on subsequent MR arthrogram at a
mean 30 days after injury. They felt that the
clinical relevance of pathological findings
within the capsular ligaments seen on initial
MRI should be interpreted with caution and
recommended a follow-up MR arthrogram
2-month later before making a decision
regarding surgical intervention.

The definitive investigation is arthroscopy
of the glenohumeral joint with evaluation of
the entire capsule as well as the labrum,
rotator cuff, and chondral surfaces. At
arthroscopy, the two characteristic findings
are the ability to visualize the subscapularis
through the avulsed capsule [2] and the
disruption of the inferior wave-like
attachment of the IGHL to the humerus as
seen from the posterior portal [3].

Management

The first line management of patients with
anterior instability secondary to a HAGL
lesion is physiotherapy and activity
modification. The natural history and the
likelihood of failure of conservative
management and further instability have not
been documented for patients with a HAGL
as distinct from the general instability
population. For those patients with
recurrent instability or a functional
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requirement for a stable shoulder, surgical
correction is recommended.

Early studies of the anatomy of attachment
of the IGHL onto the humeral neck
suggested two distinct patterns of
attachment. The capsule either attached to
the juxtachondral edge orin a “V” pattern
onto the humeral neck, with the
distribution being in equal proportions [19]
(Fig. 3). Subsequent dissection by Pouliart
and Gagey demonstrated that the true
functional capsular insertion was the “V”
attachment of the neck of the humerus and
the juxtachondral attachment was a capsular
recess filled with tissue they described as
“frenula capsulae” [20]. Further work by
Southgate et al. in a cadaveric biomechanical
study using six degrees of freedom jig,
confirmed that restoration of the “normal”
glenohumeral joint laxity after simulated
HAGL lesions and repair was best achieved
with attachment of the capsule
approximately 10mm below the chondral
neck onto the medial humeral neck [21].
Surgical repair of the capsular lesion has
been recommended, and this can be
performed through arthroscopic, miniopen
or full open techniques. Open surgical
repair involves a deltopectoral approach
with exposure of the subscapularis. Often
the inferior muscular component has some

scarring from the earlier traumatic injury
[3]. After blunt dissection of the
subscapularis off the capsule, the tear can be
identified (Fig. 4). The capsule often has a
thickened rolled edge and care is necessary
to dissect this free with identification and
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Figure 3: (a) The functional attachment of the inferior glenohumeral ligaments is in “V’
configuration onthe humeralneckas demonstrated inand,(b) not on the juxtachondral edge

Figure 4: : Humeral avulsion of the glenohumeral ligament
lesion is usually located at or below the inferior edge of the
subscapularis.

protection of the axillary nerve that is often
very closely situated to the capsular edge.
The capsule should be attached to the
medial humeral neck about 10mm below
the chondral edge either with anchors or
transosseous sutures through bone tunnels.
Arciero and Mazzocca proposed a mini-
open repair of the HAGL lesion with an
open surgical approach using an “L” shaped
incision in the lower portion of the
subscapularis muscle with the reflection of
the lower muscle fibers to expose the
capsular tear [22]. The advantage here is
that the upper portion of the subscapularis
is not divided and preservation of strength is
maintained during the post-operative
period. Other authors have suggested that
simply elevating the inferior border of
subscapularis with careful identification of
the axillary nerve can also offer adequate
exposure to repair the HAGL lesion to the
medial humeral neck [23]. Bhatia and Das
Gupta proposed managing HAGL lesions
associated with significant anterior glenoid
bone loss of <20% with a combined medial
subscapularis splitting approach to correct
the Bankart lesion and secure the coracoid
transfer (Latarjet) and a “lateral
subscapularis window” retracting the
subscapularis fibers superiorly and repairing
the HAGL lesion below this with anchors
[24].

Arthroscopic repair has been recommended

by a number of authors more recently and
can be performed in both the beach chair
and lateral decubitus positions [25-28].
Careful portal placement is an essential and
often an anteroinferior trans-subscapularis
portal placed 1cm inferior to the upper
border of the subscapularis tendon may be
necessary for instrumentation. Alternatively,
the axillary pouch portal (Bhatia portal) will
give good access to the inferior portion of
the capsular lesion [29]. This portal is
introduced approximately 3cm inferior to
the posterolateral acromial border and 2 cm
lateral to the routine posterior viewing
portal and angled 30° medially to the axial
plane. The capsular edge is cleared and
mobilized and the medial humeral neck
roughened with either a burr or rasp.
Sutures are placed at 5 o'clock and 7 o'clock

positions within the capsular avulsion, and
these sutures are extended anteriorly as
necessary. Due to the close proximity of the
axillary nerve to the capsule at the 6 o'clock
position, it is not recommended that any
sutures be placed here. The arm will then
need to be gently mobilized and placed into
abduction and external rotation to achieve
the necessary angle for insertion of the bone
anchors [15]. The capsule is anchored to
the humerus and routine anterior
reconstruction postoperative protocols are
used.

Outcomes

Most reported series of HAGL repair are
<10 cases with a medium duration of
follow-up. Success in stabilizing the joint is
high however, the authors do not discuss in

Table 1: Reported surgical outcomes for humeral avulsion of the glenohumeral ligament repair

Duration of

Number of . Arthroscopic
Author follow-up Failures
ses vs.open
(months)
Field et al. 5 26 Nil  Open
Rhee et al. 6 39 Nil  Open (5)
Kon et al. 3 16 Nil  Arthro
Mini-open (with
Bahtia et al. 7 20 Nil ! I. pen (wi
latarjet)
Wolf et al. 6 40 Nil  Arthro 4, open 2
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detail the level of return to activities
especially high collision environments (Table
1). Regardless of the technique used to repair
the lesion, the surgeon should be aware that
the lesion is a “high energy” injury and most
patients want to return to the index
environment that leads to their initial
dislocation. Hence, the most important
surgical determinant the clinician also needs
to consider is the “resilience” of that repair
for the patient.
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