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Abstract Traumatic posterior shoulder dislocations are

often accompanied by an impression fracture on the anterior

surface of the humeral head known as a ‘‘reverse Hill-Sachs

lesion’’. This bony defect can engage on the posterior glenoid

rim and subsequently lead to recurrent instability and pro-

gressive joint destruction. We describe a new modified

arthroscopic McLaughlin procedure, which allows for filling

of the bony defect with the subscapularis tendon and sub-

sequently prevents recurrence of posterior instability. This

technique creates a double-mattress suture providing a large

footprint for the subscapularis and a broader surface area to

allow for effective tendon to bone healing. Furthermore, it

obviates the need for detaching the subscapularis tendon and

avoids the morbidity potentially associated with open

procedures.

Level of evidence V.
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Introduction

Traumatic posterior shoulder dislocations can lead to

impression fractures on the anterior surface of the humeral

head. Depending on the size, this so-called reverse Hill-

Sachs lesion can engage on the posterior rim of the glenoid

during internal rotation of the arm, leading to mechanical

symptoms, pain or re-dislocation of the shoulder. Surgical

intervention is indicated for cases of recurrent posterior

dislocation due to an engaging reverse Hill-Sachs lesion to

not only stabilize the shoulder but also help avoid pro-

gressive joint destruction and early osteoarthritis. It has

been shown that a posterior capsulolabral repair (i.e. pos-

terior Bankart repair) does not effectively treat instability

in cases with engaging reverse Hill-Sachs lesions [4, 6, 29].

There have been several different techniques described that

address the bony pathology found in this types of cases.

Current techniques for addressing the anterior humeral

head defect can be subdivided into two groups—anatomi-

cal and non-anatomical reconstructions. The goal of the

anatomical procedures is to restore the original shape of the

humeral head with a variety of different bone grafting

techniques [11, 18, 20]. By distinction, the goal of the non-

anatomical techniques is to restore stability by filling the

defect with the subscapularis tendon.

In 1952, McLaughlin [21] was the first to describe the

subscapularis tenodesis using an open transposition of the

subscapularis into the bony defect. Hawkins and Neer [13]

modified the technique and recommended transferring the

subscapularis and lesser tuberosity into the defect. Since

then, several reports have described a number of variations

in the technique, all showing reliable clinical results [7, 8,

10]. The purpose of this article is to describe an arthroscopic

approach, the so-called ‘‘reverse remplissage’’ or ‘‘arthro-

scopic McLaughlin procedure’’ that can be used to tenodese
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Department of Orthopaedic Sports Medicine, University

Hospital Rechts der Isar, Munich Technical University,

IsmaningerStrasse 22, 81675 Munich, Germany
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the subscapularis tendon into the Hill-Sachs lesion. This all-

arthroscopic procedure that avoids the morbidity of some of

the open technique that predated it, allows one to address the

posterior capsulolabral pathology and obviates the need to

detach the subscapularis tendon or lesser tuberosity. This

new technique uses a double-mattress suture, therefore

providing a broader footprint with less tendon strangulation

and has not been described for reverse remplissage yet.

Preoperative evaluation and indication

The complete synopsis of history, clinical examination and

imaging enables the surgeon to understand and classify the

type and severity of instability. Subsequently, treatment

options, which include non-operative and operative

approaches, can be discussed with the patient.

Radiographic evaluation includes a true anteroposterior,

scapular Y and an axillary view. The three orthogonal

views are essential to evaluate the bony contours of both

the glenoid and the humerus and can help define any

aberrant bony anatomy related to the dislocation events

[9, 27]. When appropriate, 3-D imaging such as magnetic

resonance imaging (MRI) is obtained to further evaluate

potential soft tissue lesions and to better define the size and

nature of bony injury (Fig. 1).

Typically, the first line of treatment is non-operative

with strengthening of the external rotators, particularly the

infraspinatus [5]. Surgical treatment is indicated in symp-

tomatic patients with recurrent dislocations after a failed

conservative treatment, in those with active lifestyles who

do not wish to risk the chance for re-dislocation, and those

with sizeable bone defects.

Due to the rare occurrence of this pathology and the lack

of evidence in literature, it remains unclear in which patients

an arthroscopic McLaughlin procedure should be added to a

standard posterior capsulolabral repair. The authors perform

it as an adjunctive procedure in those patients who have

symptomatic recurrent posterior glenohumeral instability that

is associated with an anterior humeral head defect that

involves \20 % of the size of the humeral head and that is

\8 mm in depth. Larger humeral defects might be better

treated with either disimpaction techniques in acute settings,

with transfer of the lesser tuberosity, or by bone grafting [25].

Surgical technique

The beach chair position is utilized, and a pneumatic arm holder

(Spider, Tenet Medical Engineering, Calgary, Canada) is used

to assist with positioning of the surgical arm in space. The

procedure can also be performed in the lateral decubitus posi-

tion, but we believe it is easier to view the subdeltoid plane using

the beach chair position as the anterior deltoid can be relaxed

with forward flexion creating more working room. A standard

posterior viewing portal is used, and two anterior portals are

made under direct visualization. These include a standard

anterior-superior portal and an anterior-inferior portal. It is

useful to switch the camera to the anterior-superior portal during

this process to carefully examine the posterior capsulolabral

attachments and also to look at the size, depth and location of the

bony injury of the anterior humeral head. With the camera in

this position, a posterior drawer exam can confirm the direction

of the instability and the degree of translation. Internal rotation

of the arm can demonstrate the likelihood that the reverse Hill-

Sachs lesion could engage the posterior glenoid.

Fig. 1 Axial plane of right shoulder MRI. Left: Preoperative status

showing a large reverse Hill-Sachs lesion (white arrow) and slight

posterior subluxation of the humeral head. Right: Postoperative status

showing the subscapularis tendon scarred to the former Hill-Sachs

lesion. The humeral head is well centred in the glenoid
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After diagnostic arthroscopy is completed, we prefer to

address any posterior capsulolabral derangement that is

identified. This is done by placing the camera in the

anterior-superior portal and establishing an accessory

posterolateral portal. Bankart repairs, HAGL repairs and

posterior capsule plications are utilized as needed. Next,

the accessory posterior portal is closed with use of a #1

PDS suture. A switching stick is placed into the original

posterior viewing portal and the camera can then safely be

placed back in through the posterior portal without dis-

rupting the posterior repair.

A 70-degree scope is now utilized to look over the front

of the humeral head and carefully inspect the reverse Hill-

Sachs lesion, subscapularis attachment and rotator interval.

The rotator interval and subcoracoid space are debrided,

and a plane is developed anterior to the subscapularis

tendon to create a working space [19]. Great caution is

exercised during this step to protect and avoid the axillary

nerve at the inferior border of the subscapularis tendon.

With the use of a rasp, the anterior bony defect is prepared

and a bleeding bed of bone is created. Compacted articular

cartilage is removed. An 8.25-mm cannula (Gemini,

Arthrex, Naples, FL, USA) is now placed into the anterior-

inferior portal, and the leaflets are deployed to retract the

fascia on the undersurface of the deltoid muscle belly and

create a working space anterior to the subscapularis tendon.

Through this anterior portal, two 3.0 mm suture anchors

(BioComposite SutureTak, Arthrex, Naples, FL, USA) are

placed transtendinously through the subscapularis tendon

and into the bony reverse Hill-Sachs defect (Fig. 2). Using

standard suture shuttling methods (Lasso, Arthrex, Naples,

Fl, USA), the four suture strands are brought through the

subscapularis tendon and out the anterior-inferior portal in

a mattress configuration (Fig. 3). These sutures are now

tied in mattress stitches, thus filling the bony defect with

the lateral aspect of the subscapularis tendon (Fig. 4).

Dynamic arthroscopic exam can be utilized at this point to

confirm that stability is restored and that the reverse

Fig. 2 Right shoulder viewing

from posterior with a 70� optic.

Left: Exploration of the large

osteochondral Hill-Sachs lesion

(black arrow). Right: Insertion

of the first anchor into the defect

through the subscapularis

tendon

Fig. 3 Right shoulder viewing

from posterior with a 70� optic.

Left: The two suture anchors are

placed into the defect within

appropriate distance. Right:

A shuttling device is used to

shuttle the sutures through the

subscapularis tendon in order to

create a mattress suture

configuration

Fig. 4 Left: Right shoulder,

view from extra-articular.

Successive tightening of the

knots, hence attaching the

subscapularis tendon (asterisk)

into the defect. Right: View

from intra-articular showing the

subscapularis tendon (asterisk)

tightened down into the Hill-

Sachs lesion
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Hill-Sachs defect no longer engages the glenoid rim. The

entire procedure can be followed step-by-step in the

attached video.

Discussion

The most important finding of the present study was that

the presented arthroscopic McLaughlin procedure is a

feasible adjunctive approach for difficult-to-treat posterior

shoulder instability cases.

In comparison with anterior shoulder instability, posterior

instability is less common. However, an anterior humeral

head bone defect can contribute to recurrent dislocation and

contribute to the creation of a chronic, recurrent posterior

instability. McLaughlin [21] was the first to describe a treat-

ment option for an impression fracture of the humeral head in

chronic posterior shoulder instability cases. He recommended

the transposition of the subscapularis tendon into the defect in

order to avoid recurrent dislocations and early degenerative

changes. This effectively rendered the impression defect

unable to engage on the glenoid rim. Historically, various

surgical approaches to address humeral bone loss have been

described, including the anatomical bone grafting techniques

[11, 18, 20] and the non-anatomical muscle/tendon transpo-

sitions [7, 8, 10, 13, 21] or rotational osteotomies [14].

Today, arthroscopic techniques have been developed for

stabilization of posterior instability. These techniques are

mainly analogous to anterior techniques and usually include

a repair of the posterior Bankart lesion combined with a

capsular shift [2, 3, 12, 15, 23, 28, 30, 32]. In cases without a

posterior Bankart lesion, posterior capsulorrhaphy alone

may suffice. Rarely a posterior HAGL may be encountered,

and this too can be addressed arthroscopically [1]. Adjunc-

tive anterior procedures such as a superior capsule shift or a

rotator interval closure have been described to support res-

toration of posterior stability [22, 23, 26, 31, 33], although

some recent biomechanical data suggest that this may not

have much of an effect on posterior stability [24]. However,

in cases of recurrent posterior dislocation associated with an

engaging reverse Hill-Sachs lesion, the surgeon should be

compelled to address the disruption of the bony anatomy.

Therefore, the purpose of this article was to describe our

modified technique of an arthroscopic McLaughlin proce-

dure. Similar to the open technique described by Chara-

lambous et al. [7] and an arthroscopic technique published

by Krackhardt et al. [17], the subscapularis tendon is not

detached but mobilized and tightened into the bony defect

with suture anchors. Our technique differs from that of

Krackhardt et al. [17] in that we place one suture anchor

superior and one inferior into the defect. By doing so, a

larger footprint is established which allows for a broader

area of contact and an improved healing environment for the

subscapularis tendon. Furthermore, we perform a double-

mattress suture to avoid tissue necrosis related to suture

strangulation, which has been described by Koo et al. [16] as

a potential pitfall for the remplissage technique.

Our arthroscopic approach allows for improved visual-

ization and avoidance of the surgical morbidity associated

with open arthrotomy, such as detachment of the sub-

scapularis tendon or osteotomy of the lesser tuberosity. The

main limitation of the present study is related to the type of

the article. As a technical note, it focuses on the description

of a new technique and cannot provide any information

about the clinical results of the procedure. Therefore, fur-

ther clinical investigation will be necessary in order to

prove the value of this technique. However, this manuscript

can help orthopaedic surgeons who face clinical and sur-

gical decisions about borderline posterior instability

patients in daily clinical practice.
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