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ABSTRACT

The arthroscopic Hill-Sachs Remplissage procedure was first
described in 2004 and published in 2008. It consists of an
arthroscopic posterior capsulodesis combined with an infraspinatus
tenodesis to achieve a “filling in” effect of posterior humeral head
defects. The technique was put forward as a solution to high rates
of Bankart repair failure, in the presence of large Hill-Sachs lesions.
We describe the evolution of the technique and its outcomes and
report on the evolving surgical indications over the last decade in
response to new paradigm shifts. Due to a better understanding of
the pathophysiology of shoulder instability, emphasis was given to
both Bankart soft tissue repair and to the associated bony injuries,
accounting for both glenoid and humeral head (bipolar) bone loss.
We present the transition from the concept of “engaging” Hill-Sachs
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lesions to the concept of “on-track” / “off-track” lesions and the
current role of Remplissage in shoulder instability surgery which
remains paramount. We believe that in view of the critical role of
bipolar bone defects in shoulder instability, preoperative magnetic
resonance imaging assessment of the glenoid track of Hill-Sachs
lesions is becoming increasingly important in preoperative planning.
This allows the orthopaedic surgeon to detect an “off-track” lesion,
select the appropriate surgical technique and improve surgical
outcomes.
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Shoulder stabilisation; Hill-Sachs lesion.
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INTRODUCTION

In 1861, Flower noticed the presence of a groove posterior to the
greater tuberosity in 41 shoulder specimens collected from the
pathological museums of London!!. This grooved defect of the
humeral head was named after Hill and Sachs who described it
for the first time in 1940 as a compression fracture seen in 27%
of 119 radiographs of shoulder dislocations. As the evolution of
stabilisation procedures moved from open to arthroscopic techniques,
the causal link between posterior Hill-Sachs lesions and instability
became apparent. Burkhart et al’®! (2000) demonstrated the significant
role of bipolar bony defects, either an engaging Hill-Sachs lesion or
large anterior glenoid defect, in the failure of arthroscopic Bankart
repair surgery. Those without bone defects had a failure rate of 4%
versus a 67% failure rate in those with bone defectst®#. Wolf et al
(2004) first described the arthroscopic Hill-Sachs “Remplissage”
technique in addition to an anterior Bankart repair. It consisted of an
arthroscopic posterior capsulodesis combined with an infraspinatus
tenodesis to achieve a “filling in” effect of the Hill-Sachs lesion
(HSL)P!. In this article, we describe the evolution of the technique
and its outcomes and report on the evolving surgical indications over
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the last decade in response to new paradigm shifts. We present the
transition from the concept of “engaging” Hill-Sachs lesions to the
concept of “on-track” / “off-track” lesions and the current role of
Remplissage in shoulder instability surgery.

ORIGINAL TECHNIQUE

In their original paper, Wolf et al (2008) compared their technique
to the “arthroscopic repair of a partial-thickness, articular-surface
rotator cuff tear”®), The infraspinatus tendon and posterior capsule
were fixed in place to the surface of the Hill-Sachs lesion. This
was achieved with the patient in the lateral decubitus position. The
glenohumeral joint was then entered through a posterior portal which
was centred directly over the Hill-Sachs lesion, allowing both initial
visualisation and working access to it. An anteroinferior as well as
an anterosuperior portal would also be used. The former, through the
rotator interval and the latter, just inferior to the anterior border of
the acromion. Glenoid bone loss, anterior labral pathology and the
posterior Hill-Sachs Lesion could all be visualised from this portal.
Both the surface of the Hill-Sachs lesion as well as the posterior
capsule would next be prepared, along with the anterior labrum. With
the posterior portal located in the subdeltoid space, anchors would be
then passed, through the posterior capsule and infraspinatus tendon,
one superiorly and one inferiorly into the defect (single loaded
suture anchors). The anchors for these knots would be tightened
in the subdeltoid space. A Bankart repair was then completed. The
original authors of this technique recommended the post-operative
regimen of 6 weeks in an “immobiliser”, with the patient using their
arm for normal activities of daily living and not externally rotating
the shoulder beyond neutral. Contact sports were not allowed for a
period of 6 months.

EVOLUTION OF THE REMPLISSAGE
TECHNIQUE

In 2009, the technique was modified by Koo and Burkhart,
who described a double-pulley suture technique (double loaded
suture anchors) just lateral to the musculotendinous junction of
the infraspinatus!®. This technique avoids strangulation of the
infraspinatus muscle belly and broadens the footprint of the repair.
Once the anterior glenoid and Hill-Sachs Lesion anchors are placed,
the Bankart repair is completed first, followed by tying the Hill-
Sachs double loaded sutures in the subacromial space. The authors
suggested that the modified version of the remplissage was an
excellent solution for addressing the articular arc mismatch created
by moderate to large-sized Hill-Sachs lesions without significant
glenoid bone loss, and an excellent alternative for borderline
arthroscopic cases close to 25% glenoid bone loss with a moderate-
sized Hill-Sachs lesion as a means of augmenting stability.

RESULTS

Wolf et al in 2014 reported two to ten years results in 2014 with
a recurrence rate of 4.4%U". These findings were in keeping with
the results of other contemporary systematic reviews. Leroux et
al (2013) conducted a systematic review of short-term studies and
concluded after a review of 7 articles, that the recurrent rate of
dislocation was low (3.4%)®. The optimism of these positive early
outcomes was somewhat tempered by the fact that the studies were
based on lower quality data and sample sizes. One particular study,
by Fanceschi et al (2012) demonstrated that Remplissage, when
combined with a Bankart repair was superior to Bankart repair alone.
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The recurrence rate of dislocation was 0% vs 20%/°\. Leroux et al
(2013) concluded that although early results were promising, a need
for high level-clinical studies was identified®. Concerns regarding
stiffness emerged in the decade following the development of the
Remplissage procedure. Some authors have suggested with the use
of biomechanical studies that the placement of sutures medially in
the humeral head results in reduced range of motion!'”. Garcia et al
(2017) contradicted these studies, suggesting that the rotational range
of motion was largely unaffected!'!). Frantz et al (2020) conducted
a multicentre randomised control study on 38 patients and found
that Remplissage increased the risk of external rotation stiffness
in abduction compared with Bankart repair without Remplissage
at short-term follow-up!'?. In a systematic review however Liu
et al (2018) including 694 patients, concluded that arthroscopic
remplissage combined with Bankart repair is an effective procedure
in the treatment of patients with engaging Hill-Sachs lesions (20% to
40%) and subcritical glenoid bone loss (< 20%). Patients can expect
significant improvements in functional outcomes with a negligible
loss of external rotation when compared with isolated Bankart repair.
The change in external rotation in 90° of abduction ranged from
-11.3° to -1.0°. Return to sport was between 57% and 100%. And

recurrence rates of 0% to 20%!').

EVOLUTION OF THE ROLE OF REMPLISSAGE

In the last decade the first studies into the efficacy of this technique
in comparison to other stabilisation procedures emerged. The
question of stabilisation technique selection has been a topic of great
controversy. Bankart repair with posterior remplissage soft tissue
procedures or an anterior bone block Latarjet procedure. Although
some studies had speculated over the appropriate criteria for the
use of remplissage!'¥), a systematic review concluded that very few
studies were available to accurately establish which bone defects
should be treated with bone procedures and the exact percentage of
bone loss leading to higher risk of re-dislocation in clinical settings!'.
Numerous cut offs have been suggested for both Hill-Sachs defects
and defects of the glenoid. The question remains: in which specific
set of conditions is a Remplissage necessary?

THE ROLE OF BIPOLAR BONE DEFECTS

The size of the glenoid defect:

Yamamoto and Itoi (2010) studies on glenoid bony defects with and
without Bankart soft tissue repair concluded that a glenoid defect at 3
o’clock which was equal to or greater than 20% of the glenoid length
or 25% of the glenoid width, significantly decreased anterior stability

and resulted in an unstable shoulder!'®!”,

The “engaging” Hill-Sachs defect

Burkhart SS et al (2000) first recognised the significance of large
bipolar bone defects particularly the inverted-pear glenoid and the
humeral Hill-Sachs lesion and described the “engaging Hill-Sachs
lesion”. Remplissage was originally performed in patients with
engaging Hill- Sachs defects associated with subcritical glenoid
defects. Patients with larger glenoid defects would require conversion
to a Latarjet procedure!..

The “off-track “Hill-Sachs defect. The paradigm shift.

Yamamoto and Itoi in 2007 identified a model to account for both
glenoid and humeral head (bipolar) bone loss and proposed the
concept of the Glenoid track!"®. They suggested that a Hill-Sachs
lesion has a high risk of engagement and dislocation if it extends
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medially over the medial margin of the glenoid track as such a lesion
is considered “off track”. The glenoid track is the area of posterior
humeral articular surface in contact with the glenoid when the arm
moves along the posterior end-range of movement. The width of the
glenoid track, defined as the distance between the medial margin of
the footprint of the rotator cuff and the medial margin of the glenoid
track, was 84% of the glenoid width in cadaveric shoulders and 83%
of the glenoid width when the arm was at 90° of abduction in live
shoulders. When there is no glenoid defect, the width of the glenoid
track is 83% of the glenoid width. When there is a bony defect at
the anterior rim of the glenoid, the defect width should be subtracted
from the value representing 83% of the length to obtain the true width
of the glenoid track. If the medial margin of the Hill-Sachs lesion is
more medial than the glenoid track, it is defined as off track and more
likely to engage and have a higher risk of recurrent instability.

The concept of engaging / nonengaging Hill-Sachs lesion evolved
in to “off-track”/ “on- track” lesions as reported by DiGiacomo, Itoi
and Burkhart in 20140,

This was supported in 2016 by biomechanical studies that
demonstrated that Remplissage of an off-track Hill-Sachs lesion is
necessary to restore biomechanical glenohumeral joint stability in
a bipolar bone loss model®. Locher et al (2016), retrospectively
reviewed 100 patients who underwent arthroscopic Bankart repair.
Among these patients, 88 were found to have on track and 12 off-
track Hill Sachs lesions. The on-track patients had 6% rate of
recurrence, while the off-track patients had a recurrence rate of
33%"01,

In 2017, Itoi in an open review, suggested that either Remplissage
or Latarjet procedures were indicated for off-track lesions, depending
upon the size of the glenoid defect and the risk of recurrence®. A
treatment algorithm was proposed based on the above evidence,
which suggested that patients with greater than 25% glenoid bone
loss should undergo a Laterjet procedure to restore the glenoid track.
If the Hill-Sachs lesion was still off-track after the Latarjet procedure,
it should be augmented with Remplissage. For those patients with
an “off-track” lesion and glenoid bone loss of < 25%, a Bankart
procedure with Hill Sachs Remplissage was suggested. For those
with an “on-track” lesion and < 20% bone loss, a simple anterior
Bankart soft tissue stabilisation would suffice.

A systematic review published by Gouveia et al in 2021 was
more stringent in its recommendations'®!. The paper considered the
literature relating to Bankart Repair with Remplissage in Comparison
to Bone Block Augmentation for Anterior Shoulder Instability.
The authors found that both procedures had comparable functional
outcomes, however bone block procedures carried an increased
risk of complications 0% to 66.7% compared to 0% to 2.3% for
remplissage. When considering comparative studies reporting
subcritical glenoid bone loss, rates of recurrence were 5.7% to 11.6%
in the Latarjet group and 0% to 13.3% in the Bankart repair with
Remplissage group. When considering studies reporting 10% to 15%
mean glenoid bone loss, there was an increased rate of recurrent
instability with the soft tissue repair techniques (6.1% to 13.2%) in
comparison to bony procedures (0% to 8.2%).

CONCLUSION

The roles of bony and soft tissue procedures in the management of
instability have been only recently elucidated and our understanding
of the exact role for each type of procedure continues to evolve.
Seventeen years after its discovery, the role of Hill-Sachs
Remplissage remains very important. Based on our practice and
considering the current available evidence, we suggest that the
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arthroscopic Hill-Sachs Remplissage is an essential tool in the
managing “off track” Hill-Sachs lesions with glenoid bone loss of
up to 10% and that caution should be advised with patients who
present with a glenoid bone loss between 10% and 15%. Selection
of the ideal treatment algorithm should be tailored to each patient
individually according to the age, number of dislocations, extend of
the bipolar bony defects and sport participation. We believe that in
view of the critical role of bipolar bone defects in shoulder instability,
preoperative magnetic resonance imaging assessment of the glenoid
track is becoming increasingly important in preoperative planning
by allowing the orthopaedic surgeon to detect an off track HSL and
select the appropriate surgical technique.
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