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a b s t r a c t

Reverse Hill-Sachs lesions are occasional complication of posterior shoulder dislocation. However, Iso-
lated fractures of the lesser tuberosity humerus are rare, occurring in only 0.46 persons per 100,000. A
lesser tuberosity fracture with a reverse Hill-Sachs lesion on the humeral head is an extremely rare case
presentation. We present a case of a greater tuberosity fracture of the humeral head by posterior
dislocation in addition to a lesser tuberosity fracture with a reverse Hill-Sachs lesion. To our knowledge,
this is the first case report of a reverse Hill-Sachs lesion with a greater and lesser tuberosity fracture of
the humeral head due to posterior shoulder dislocation.
© 2019 International Society for Knowledge for Surgeons on Arthroscopy and Arthroplasty. Published by

Elsevier, a division of RELX India, Pvt. Ltd. All rights reserved.
Posterior shoulder dislocation occurs infrequently, accounting
for 2e5% of all shoulder dislocations. It occurs when extreme
muscle contractions, such as seizures, electrical shocks, or trauma
injury, accompany shoulder flexion, adduction, and internal rota-
tion.1 Typical clinical features of posterior shoulder dislocation
include posterior protrusion of the humeral head with a flattened
anterior shoulder contour and a limited range of motion in shoulder
external rotation, internal rotation, and forward elevation.1 How-
ever, unlike that in anterior shoulder dislocation, minimal definite
deformity of the shoulder girdle may occur. Thus, posterior shoul-
der dislocation cannot be detected on primary physical
examination.2

Reverse Hill-Sachs lesions are occasional complications of pos-
terior shoulder dislocation.1,2 However, isolated fractures of the
lesser tuberosity of the humerus are rare, occurring in only 0.46
persons per 100,000.3 A lesser tuberosity fracture with a reverse
Hill-Sachs lesion of the humeral head is an extremely rare case. In
addition to this scenario, our case was accompanied by a greater
tuberosity fracture of the humeral head by posterior dislocation. To
our knowledge, this is the first case to report a Reverse Hill-Sachs
lesion with greater and lesser tuberosity fractures of the humeral
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head due to posterior shoulder dislocation.
1. Case report

A 57-year-old man visited the emergency room with left
shoulder pain that developed after falling down. The mechanism of
injury included the arm in a position with the shoulder flexed, in
adduction and internal rotation. Physical examination revealed
general tenderness in the left shoulder, and other tests, including a
test for the range of motion (ROM), were not performed because of
shoulder pain. Plain radiographs of the left shoulder showed dis-
placed lesser tuberosity fragments in the anterior-posterior view
and axial view (Fig. 1-A,B), However, the other fractures were not
clear in the plain radiography. Computed tomography revealed
articular fractures that impacted the humeral head and displaced
fractures of the greater and lesser tuberosities (Fig. 1-C). Magnetic
resonance imaging showed a posterior labral tear and articular
impaction of the humeral head (Fig. 1-D). From the imaging datas, a
reverse Hill-Sachs lesion and greater and lesser tuberosity avulsion
fractures due to posterior shoulder dislocation was assumed. One
day after the trauma, we decided to perform surgical treatment
because the displacement of the lesser tuberosity of the humerus
was more than 10mm, and an articular impaction of more than
5mm was observed. The patient was placed in a beach chair posi-
tion, and the fracture site was exposed using the deltopectoral
approach. Severe comminuted fractures and impacted fractures of
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Fig. 1. Pre-operative plain radiograph of shoulder (A) Anterior-posterior view (B) Axial view. Avulsion fracture of lesser tuberosity of the humeral head (Arrow) (C) Pre-operative 3
dimensional Computed Tomography of shoulder showed impacted articular fractures of humeral head (arrowhead), the greater (asterisk) and lesser tuberosity fractures (arrow) (D)
Pre-Operative T2-weighted axial magnetic sesonance imaging showed posterior labral tear.
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humeral head, greater tuberosity fracture, and lesser tuberosity
avulsion fracture were observed in the left proximal humerus. The
articular fragments were so tiny that they could not be fixed with
screws. Therefore, intra-articular fragments were reduced and
temporarily fixed with K-wire. Thereafter, transosseous sutures
using Polydioxanone 2-0 suture (PDS II, Ethicon, Johnson and
Johnson Ltd., India) (Fig. 2-B) were placed. The greater tuberosity
fragment was reduced and fixed with screw fixation using a 4.0-
mm short-thread cancellous screw. Subsequently, lesser tuberos-
ity fragments were reduced and fixed with a suture anchor using
the suture bridge technique with two Y-Knot (ConMed, New York,
New York) anchors and two poplok (ConMed, New York, New York)
(Fig. 2-C).
2. Post-operative rehabilitation

The patient wore a shoulder immobilizer (Ultrasling ER; Donjoy,
Vista, CA) that kept the shoulder at 30� of external rotation for 6
weeks postoperatively. Only pendulum exercises and scapular
retraction were accepted during the period when a shoulder
immobilizer was used. For the next six weeks after the immobili-
zation period, the patient was allowed to progressively increase the
range of motion and perform pain-free strength exercises. In 12e16
weeks, a more intensive strengthening exercise regimen was
allowed, and the patient was able to return to work.
3. Clinical outcomes

The patient showed remarkable progress through his
postoperative recovery and rehabilitation. He recovered well for 6
months after discharge and returned to daily life and work without
pain. The pseudoparalysis, external rotation lag sign, and horn-
blower's sign were all negative, and the visual analogue scale score
at the last follow-up was 2 of 10. In the 12 months after surgery, the
patient achieved full range of motiong of the shoulder (Fig. 3) and
bony union was observed via plain radiography (Fig. 4). Moreover,
the American Shoulder and Elbow Surgeon score was 96.7 of 100
and the Korean shoulder scoring system was 97 of 100, both of
which represented the patient's excellent prognosis.
4. Discussion

Posterior dislocation of the shoulder is a rare injury and can
result in complications such as reverse-hill sacs lesions.1 Posterior
shoulder dislocation is known to occur with extreme muscle
contraction such as seizures, electrical shocks, or trauma injury
with shoulder flexion, adduction, and internal rotation. Avulsion
fractures to the lesser tuberosity of the humerus occur infre-
quently3 and, isolated avulsion fractures of the lesser tuberosity of
the humerus are known to occur due to traction of the sub-
scapularis muscle by acute abduction and external rotation force in
the upper arm. In addition, when an axial load is applied to the long
axis of the humerus, in the position of upper arm extension and
external rotation, a fracture can develop because of the increased
tension of the subscapularis muscle and the superior glenohumeral
ligament.4 However, Liu et al. 5 reported that a lesser tuberosity
fracture occurredwith posterior shoulder dislocation. A reverse Hill
Sachs lesion and lesser tuberosity fracture of the humerus with



Fig. 2. Intraoperative findings. (A) Severe comminuted and impacted fracture of humeral head, greater tuberosity fracture and lesser tuberosity avulsion fracture were observed. (B)
Intra-articular fragments were reduced and temporarily fixed with K-wire. Thereafter, those were fixed using the transosseous suture with Polydioxanone 2-0 suture (C) Lesser
tuberosity fragment was reduced and fixed with suture anchor by the suture bridge technique. H: Humerus, GT: Greater tuberosity, LT: Lesser tuberosity.

Fig. 3. Range of motion of the shoulder joint was measured in the 12 months after surgery. Full ranges were observed in forward elevation, external rotation, internal rotation of
both shoulder joints.
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Fig. 4. Plain radiograph in 12 months after surgery showed bony union of fracture site.

K.-C. Kim et al. / Journal of Arthroscopy and Joint Surgery 6 (2019) 161e164164
simultaneous posterior dislocation is an extremely rare case.
Furthermore, a fracture of the greater tuberosity of the humerus
also existed in our case. However, the diagnosis of a reverse Hill-
Sachs lesion can be missed, because it is not often seen on plain
radiography.6 Recently, Computed tomography could be helpful for
evaluation the exact state of fracture pattern. Furthermore, Mag-
netic resonance imaging is useful to figure out the accompanied the
tendons and ligamentous injuries, especially in the lesser tuber-
osity avulsion fracture. 3,5,7 Taking these into account, if there are
fractures in the greater and lesser tuberosity of the humeral head, it
is important to not only classify the fracture pattern, but also to
evaluate and understand the injury mechanism.

The treatment of a reverse Hill-Sachs lesion and lesser tuber-
osity fracture is controversial. Pace et al. 8 treated small lesser tu-
berosity fractures with minimal displacement by conservative
management using a collar for 12 weeks. In the other studies,
reattachment of the lesser tuberosity with rotator cuff repair has
been advised for displaced fractures. 6,8 For reduction of the
articular bone fragment, we detached lesser tuberosity fragments
and then reattached them, similar to the technique followed of
Demirel et al. 9 For the reverse Hill-Sachs lesion with posterior
shoulder dislocation, Guehring et al. 10 proposed a treatment al-
gorithm that depended on the defect size and time interval be-
tween the trauma and surgery. A neglected articular fracture is
associated with poor outcomes because the risk of malunion is
relatively high. Therefore, precise understanding of the injury
mechanism and further evaluation are needed. In our case, surgical
management was determined because the impacted articular
fracture was multi-fragmented, and displacement of the lesser tu-
berosity was more than 10 mm. Although there were other options
for fixation of the small intra-articular fracture fragments, such as
headless screw fixation, percutaneous pin fixation, we used trans-
osseous suture fixation because the fracture was severe commi-
nuted and impacted. In the case of small fragmented intra-articular
fractures that can not be fixed by screws, we use the transosseous
suture fixation technique, which showed good progress with
satisfactory reduction and union of fractures.
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