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Introduction: Multiple hereditary exostosis (MHE) is the formation of benign, cartilage-capped bony
outgrowths predominantly extending from the metaphysis of long bones that presents with reduction in
growth, deformity, restricted motion, short stature and premature osteoarthritis.
Aim: To review the clinical and radiological results of a stemless reverse shoulder arthroplasty in a case
of MHE.
Case: 81-year-old, right hand dominant short-statured retired male engineer with long standing
shoulder pain and restricted movements on the background of an old proximal humeral fracture
managed conservatively.
The radiographs revealed osteoarthritis and a mal-united proximal humerus fracture on the background
of MHE with 3 plane bone deformity and a lack of medullary canal.
Results: The patient underwent a stemless reverse shoulder arthroplasty. At 6 months post operatively
the patient had recovered well with a range of movement including: forward flexion 110�, external
rotation 20� and abduction of 80�. Internal rotation remained limited to buttocks. Improved ADLIER,
Subjective shoulder value and Constant Murley score compared to pre-operative figures.
Conclusion: The stemless humeral component relies on metaphyseal impaction for stability. When the
humeral canal is malformed or in presence of malunited distal fractures, it circumvents the need of
navigating a deformed diaphysis with encouraging postoperative results.
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Reverse total shoulder arthroplasty is routinely being used for
the management of rotator cuff deficient glenohumeral joint
arthritis.3e5 Recently there is an increasing role for stemless hu-
meral components as they are bone preserving and rely on meta-
physeal fixation3e5

Multiple hereditary exostosis (MHE) is the formation of benign,
cartilage-capped bony outgrowths predominantly extending from
themetaphysis of long bones.6 Typically, it causes chronic painwith
reduced range of movement as well as occasionally causing
impingement on nerve, vessels and muscles, reduced growth,
deformity, and premature osteoarthritis.6

Diagnosis of MHE occurs most often by 12 years old and has a
predominance of 1 in 50,000. It has autosomal dominant inheri-
tance with EXT1/EXT2 mutation.2

MHE can presentwith reduction in growth, deformity, restricted
motion, short stature, and premature osteoarthritis.2,6
es).

ed.
An 81-year-old, right hand dominant short-statured retired
male engineer presented to orthopaedics with long standing
shoulder pain and restricted movements on the background of a
conservatively managed old proximal humerus fracture. The 8
month old fracture was sited proximal to an achondroplastic right
humeral shaft on top which he also had an extensive past medical
history including; vasculitis, small IgG Kappa paraprotein, ischae-
mic heart disease, diet controlled diabetes and meningioma with
vision loss in his right eye.

On 1st clinical examination he had ongoing pain of his right
shoulder scoring a pain severity of 8/10 which was particularly
worse at night-time and with a reduced ability to perform his ac-
tivities of daily living (ADLs). His should was non-tender on
palpation with the following range of movement: external rotation
35�, forward elevation 100� and internal rotation to the sacroiliac
joint. No neurological deficit was noted. The patient had a weak-
ened and painful rotator cuff scoring a Subjective Shoulder Value
(SSV) of 3/10, ADLEIR Score of 13/36 and Constant Murley score of
29.
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Fig. 1. Fig. 1.1 and 1.2 shows AP and axial x-rays of patients right shoulder at initial presentation.
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Radiographs showed a varus healed right proximal humerus
fracture (Fig. 1), osteophytes around the glenohurmeral joint and a
short dysplastic humeral shaft. The Computer Tomography (CT)
scanwith 3D reconstruction showed a 3-plane bone deformity with
a narrow, deformedmedullary canal riddled with exostoses. (Figs. 2
and 3) Considering his altered bone morphology, a stemless
uncemented (Verso; Innovative Design Orthopaedics, UK) reverse
total shoulder arthroplasty was performed. Fig. 4 shows day 1 post-
operative radiographs and Fig. 5 shows 1 month post-operative
radiography.

One-month post operatively the patient reported marked
reduction in pain with the following movements: forward flexion
100�, external rotation 20� and internal rotation to the sacroiliac
joint. Neurovascular status remained normal and radiographs
showed good alignment of prosthesis.

At 6 months post operatively the patient had recovered well
with a range of movement including: forward flexion 110�, external
rotation 20� and abduction of 80�. Internal rotation remained
limited to buttocks. His post-operative scoring had significantly
improved to ADLIER score 31/36, Constant Murley Score 71 and SSV
of 8/10 which corresponded to his increase in ADLs.
Fig. 2. Fig. 2.1 and 2.2: CT of patients right humerus highlightin
1. Discussion

This patient presented with a unique set of issues including the
presence of multiple exostosis in a short humerus along with a
malformed, narrow medullary canal which was further com-
pounded by the malunited proximal humerus fracture, cuff defi-
ciency and glenohumeral arthritis. An analysis of the CT scan
revealed the presence of an exostosis just beneath the humeral
head (proximal humeral shaft) along with an eccentric narrow
medullary canal and a deformed humeral shaft.

A conventional stemmed reverse shoulder arthroplasty could
probably have been done with a bold resection of the humeral
head. However, in addition to sacrificing significant bone stock, it
could have been difficult to navigate the stem down the deformed
humeral shaft.4 Moreover, there would be a high risk of an intra-
operative peri-prosthetic fracture.7 Additionally, a traumatic peri-
prosthetic fracture with a stemmed prosthesis, in the future,
could significantly jeopardize the prosthesis as these fractures
commonly occur near the tip of the stem and often necessitates a
revision arthroplasty.7

A stemless reverse shoulder prosthesis relies on the meta-
physeal bone impaction for stability. The Verso prosthesis has three
g the non-united comminuted proximal humerus fracture.



Fig. 3. Fig. 3.1 and 3.2: 3D reconstructed CT of patients’ right shoulder, Aanterior and Posterior views highlighting the underlying deformity of the humuers

Fig. 4. Fig. 4.1 and 4.2: Day 1 post-operative radiographs of right reverse short stemmed shoulder arthroplasty.

Fig. 5. Fig. 5.1 and 5.2 showing 1-month post-operative AP and axial right shoulder radiographs.
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tapered hydroxyapatite coated fins which provide immediate
press-fit metaphyseal fixation into the cancellous bone of the hu-
meral metaphysis.1,4 In osteoporotic bone, grafting i.e. using
cancellous chips form the humeral head, can be used in the form of
impaction grafting.3 The primary advantage of this is that there is
no violation to the diaphysis and preserves bone.3 Moreover, if a
peri-prosthetic fracture does occur, it is more likely to occur in the
metaphyseal regionwhich can be conservativelymanaged in a sling
compared to a major revision arthroplasty or open reduction and
internal fixation most commonly needed with fractures around a
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stemmed prosthesis.3,4 In this single case and in other cases where
the humeral canal is malformed or in presence of malunited distal
fractures, a short prothesis would circumvent the need of navi-
gating a deformed diaphysis.

The survivorship of this prosthesis has been documented in
various early to mid-term studies from independent centres.3e5

The largest series is of ninety-eight consecutive patients who un-
derwent a stemless reverse shoulder arthroplasty.4 With a mean
follow-up of 50 months (24e84 months), they showed an excellent
functionwith a mean Constant- Murley Score increasing from 14 to
59 and a subjective shoulder value of 8/10 on latest follow-up.
Another study revealed 100% survivorship of the prosthesis in the
early to mid-term for a series of 37 reverse shoulder arthroplasties
with excellent clinical function post operatively3 and significant
improvement in the range of motion, oxford score and ADLEIR
score.

A search of the literature to identify any papers involving;
shoulder; arthroplasty; multiple hereditary exostosis; MHE did not
yield any results further identifying the rarity of this case report.

2. Conclusion

This case report in distinctive. There is no reported case of
reverse shoulder arthroplasty conducted for an arthritic shoulder
with a mal-united fracture on the background of MHE in the
literature. Using a short stemmed reverse prosthesis as the solution
of deformities of the humerus could be extrapolated to conditions
like malunited diaphyseal fractures, other tumours around prox-
imal humerus and presence of diaphyseal metal work in the hu-
merus as the prosthesis relies on metaphyseal fixation only.
Moreover, the stemless components help to avoid excessive bone
resection and the clinical and radiological results thus far are
encouraging.
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