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Humeral head impression fracture in acute
posterior shoulder dislocation: new surgical

technique

Abstract Posterior shoulder disloca-
tion with humeral head impression
fracture is rare and its early diagnosis
and treatment remain a challenge for
the orthopaedic surgeon. Although
literature describes several surgical
options, most are based on the
detachment of the subscapularis or
on more complex techniques that
change the humeral joint anatomy
even more. This report describes a
new operative technique that is only
slightly invasive, where the depressed
chondral surface is raised to regain a
normal articular contour. The chon-
dral surface is supported by an inter-
ference biabsorbable screw and the
insertion of the subscapularis tendon
is left intact. Two male patients with

an acute shoulder posterior disloca-
tion associated with anteromedial
impression fracture of about 40 and
50%, respectively, of the articular
humeral shape were treated in our
department. The average follow-up
was 26 months where plain X-ray
and CT scan showed an anatomical
humeral surface free from signs of
arthritis or necrosis. Functional re-
sults were excellent in both cases. This
new technique is easy, less invasive
than others and ensures a stable car-
tilage and subchondral support
without the use of grafts.
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Introduction

Case reports

Acute shoulder posterior dislocation is a rare and often
misdiagnosed trauma [7, 9]. Many surgical solutions
have been proposed for cases of acute impression defect
that involve 20-50% of the articular surface of the hu-
merus [1-4, 6, 8, 11]. Most of these implicate the sub-
scapularis detachment or other changes in the shoulder
joint anatomy.

We defined a new ‘trouble-free’ anatomical surgical
technique, without the detachment of subscapularis
tendon, which is done through a cortical window on the
opposite side of the impression fracture. The indications
for this surgical approach are a recent lesion (within 3—
4 weeks), impacted osteochondral tissue without major
free fragments, an involvement of less than 50% of the
articular surface of the humerus. Two cases were herein
described.

Two male patients, aged 60 (Case 1) and 41 (Case 2),
respectively, presented to our Emergency Department
with a diagnosis of acute shoulder posterior dislocation
associated with head impression fracture (McLaughlin
lesion), between 1999 and 2002.

The patients’ right shoulders (dominant) had been
affected in both cases. One patient (Case 1) had a high-
energy car crash but the trauma mechanism was not
defined, whilst the other patient (Case 2) had tripped
and fallen on his outstretched arm.

Both patients reported pain symptoms and inability
to move their upper extremity. On physical examination
there was a slight passive motion but no active motion,
with no peripheral neurovascular deficits.

Standard shoulder radiograph (anteroposterior),
performed in both cases, showed posterior shoulder
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dislocation with a McLaughlin lesion without major
osteochondral fragments. Although closed reduction
was done at once in the acute phase, the shoulder dis-
located as soon as the arm reached more than 30°-35° of
internal rotation at forward flexion and 40°-45° in the
anatomical position. The articular injury and the
extension of the lesion were confirmed by computer
tomographic (CT) scans where an articular surface de-

Fig. 1 a Preoperative CT scan of a posterior dislocation of the
shoulder with an impression fracture of the humeral head used for
the determination and classification of the size of the defect; the
impression defect, in this case, involved about 40% of the humeral
head and b CT scan, at 26 months postsurgery, showing good
anatomical reduction

fect of 40% was observed in Case 1 and 50% in Case 2
(Fig. 1a).

Clinical, radiographic (anteroposterior and axillary
radiographs) and CT scan evaluations were performed
postoperatively, at 3 months and the last follow-up
examination, respectively (an average of 26 months).

Clinical examination was evaluated using both Con-
stant score [5] and Simple Shoulder Test (SST) [12] while
the Samilson classification system [14] was used for the
evaluation of osteoarthritis.

Surgical technique

The procedure was performed with the patient under
general anaesthesia, in the beach chair position.

An anterior deltopectoral standard approach was
used. The cephalic vein and the deltoid were retracted
laterally and the pectoralis major medially, splitting the
two muscles apart. The subacromialis bursa was re-
moved and the rotator cuff interval opened. The visu-
alisation of the fracture was obtained by opening the
rotator interval without detaching the subscapularis
tendon from the lesser tuberosity. The haematoma and
fracture debris were removed, to allow for a precise
assessment of the lesion and to evaluate the size and
position of the humeral head fracture.

Fig. 2 A diagram showing the correct position of the cortical
window (of about 10 mmx10 mm)
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The next step was the creation of a little cortical
window (of about 10 mmx10 mm) 2 cm distal from the
greater tuberosity apex and 2 cm lateral to the long head
of the biceps sulcum (Fig. 2). We adopted the instru-
ment used for the treatment of tibial plateau fractures to
reduce the depression, i.e. a hollow trephine cutter to
create a bone carrot and a bone tapper that allows
optimal running into the hollow trephine (10 mm
diameter).

We performed the reduction procedure through the
cortical window we had created, using the bone tapper;
moving from the cortical window to the impression
fracture we obtained a bone carrot using the hollow
trephine cutter, in a oblique direction. This ‘carrot’ was
pushed into the back of the impression fracture by the
bone tapper to reduce the defect (Fig. 3a, b). The ana-
tomical reduction was evaluated, throughout the pro-
cedure, step by step, through the open rotator cuff.

Finally, once the head surface had been adequately re-
duced, it was definitively secured with an interference
biabsorbable screw (biabsorbable interference screw,
10x30 mm?, ~Centerpulse-Zimmer) (Fig. 4), screwed
through the window perpendicularly in the opposite
direction to the depression. The last step, when turning
the screw, was to screw the thread not only in the tunnel
but also into the compacted cancellous bone itself. The
window was then covered using a press fit procedure,
with the cortical bone that had been previously removed.
The posterior capsule was not surgically addressed.

A shoulder brace was applied to hold the shoulder in
20° of external rotation, 10° abduction and 10° exten-
sion.

At 2 weeks postsurgery the patients began pendulum
exercises and passive-assisted motion. At 5 weeks the
brace was removed and full active and passive motion
was allowed.

| aWnAaCasAlohe SEllihera ”\

Fig. 3 A diagram showing in two different views a, b the reduction of the head defect using the bone tapper (a bone carrot is present)
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Fig. 4 A diagram showing the position of the interference

biabsorbable screw inserted through the window perpendicularly
in the opposite direction of the depression

Results

At an average of 26 months (range 24-28 months)
postoperative follow-up, the radiographic evaluation
and CT scan showed no signs of osteoarthritis or
necrosis (Fig. 1b). Constant score was 90 in Case 1 and
95 in Case 2; SST was 10 in Case 1 and 11 in Case 2. No
decrease in internal rotation was observed. Patients
reached T9 level during internal rotation bilaterally.

Discussion

The treatment of posterior shoulder dislocation with
humeral head impression fracture is difficult. Many
surgical options have been described in literature with
different functional and radiographical results [1-4, 6, 8,
10, 11].

The transfer of the subscapularis tendon with lesser
tuberosity is still the goal standard, even if this procedure
may limit internal rotation and complicate future pros-
thetic reconstruction [1, 6, 7]. The restoration of the
humeral surface by means of local allograft or autograft
[7, 13] is more anatomical but has some critical points:
the cost of allograft tissue and patient hesitance in

acceptance of it; the instability of the elevated subchon-
dral bone filled with autograft that is prone to collapse;
the morbidity associated with the harvesting of the
autograft. Therefore, we tried to solve these problems
using this new surgical technique.

The advantages of it are that the subscapularis ten-
don is not detached and has a more complete and faster
functional recovery, with no deficit of internal rotation.
On the other hand, the use of an interference biab-
sorbable screw that is screwed and fixed into the can-
cellous bone represents a strong structural support, thus
avoiding the use of grafts and the collapse of the surface.
The screwing of the screw progressively into the com-
pacted cancellous bone, moreover, allows a safety
expansion of the just compacted cancellous bone tissue.
This step determines a well-controlled reduction that can
be considered an indirect reduction, avoiding an over-
correction of the fracture, besides fixing strongly the
screw.

In the two cases treated, the opening of the rotator
interval cuff was enough to evaluate the depression
fracture of the articular surface and to control the
reduction obtained. Should the visualization not be
sufficient, the surgeon could extend the interval split
more medially; however, detaching the proximal sub-
scapularis tendon from the lesser tuberosity should be
the surgeon’s last choice as it will have a negative impact
on the patient’s recovery time. The integrity of the
subscapularis is very important for the postoperative
management and rehabilitation.

The shoulder is positioned in neutral flexion, 10°
abduction and 20° external rotation, with the elbow
flexed to 90°, the so-called safe position: this avoids a
direct contact between the fracture zone and the glenoid.

The indication for this surgical approach is a recent
lesion (assessed within 3—4 weeks) with impacted carti-
lage, not destroyed, involving up to 50% of the articular
surface of the humerus.

Moreover, an adequate humeral bone stock and a
young, active patient increase the chances of a successful
procedure.

Absolute contraindications are: patient aged over
70 years with osteoporotic bone and multifragment
fractures of the humeral head or chronic posterior dis-
location. A relative contraindication is a very large
articular surface defect (more than 50-60%).

In conclusion, this technique allows an accurate and
anatomical reduction, without using fluoroscopy, grafts
or altering the subscapularis tendon in any way.
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