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CASE REPORT

Cementless reverse total shoulder arthroplasty in a patient
affected by Osteogenesis Imperfecta: a case report and review
of the literature
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Abstract. Background and aim of the work Osteogenesis Imperfecta is a rare genetic condition. The use of total
shoulder arthroplasty in these patients is very uncommon, with only two cases reported in the literature. This
study describes a cementless reverse total shoulder arthroplasty (rTSA) for a multi-fragmented fracture in
a patient affected by Osteogenesis Imperfecta (OI) type 1 and aims to review literature results of shoulder
replacement in patients affected by this uncommon condition. Mezhods: The case of a woman affected by OI
type 1 treated with a cementless rT'SA for a multi-fragmented proximal humerus facture is reported. Focus-
ing on the fixation technique, a literature review regarding the orthopaedic options in patients affected by
Osteogenesis Imperfecta was performed and compared to the techniques used in the unaffected population.
Result: Our patient shows good results in terms of clinical and radiological outcomes at the short term follow
up. Few studies treat the orthopaedic manifestation of this rare genetic condition and only two are focused
on shoulder arthroplasty. Cement is the preferred method for fixation in both papers. Conc/usion: Cementless
reverse shoulder arthroplasty may be an option in patients affected by OI type 1, although literature seems to
support cement as the fixation method of choice. (www.actabiomedica.it)
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Introduction

Reverse total shoulder arthroplasty (rTSA) has
been used in Europe for almost 20 years. Originally
indicated for patients with rotator cuft arthropathy, in
the last few years rTSA has been used to treat vari-
ous other pathologies including displaced proximal
humeral fractures in elderly patients. We present the
case of a cementless r'T'SA in a patient affected by Os-
teogenesis Imperfecta (OI).

Case report

A 70-years old right hand-dominant woman
affected by Osteogenesis Imperfecta type 1 came to
our emergency department complaining of severe left
shoulder pain, swelling and functional limitation af-
ter a domestic fall. Before the trauma, the patient was
used to live alone and was able to perform activities of
daily living, with some limitation due to her genetic
pathology. As a teenager, she was diagnosed with OI
type I due to blue sclerae, several fractures (more than
30 reported events) that never required surgery. The
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patient has many other comorbidities including blind-
ness secondary to glaucoma, juvenile cataract, retinal
detachment, right-convex dorsal scoliosis and osteo-
porosis treated with annual infusion of zoledronic acid.
Clinical examination failed to show any neurovascu-
lar deficits or other injuries. Plain radiographs of the
shoulder detected a 4-fragments proximal humerus
fracture (Fig.1). A CT scan was performed and con-
firmed the displaced multi-fragmented fracture of the
proximal humerus, with subluxation of the humeral
head (Fig.2).

A reverse shoulder arthroplasty was preferred over
a syntesis because of the fragmentation and the poor
quality of the bone stock. Appropriate informed con-
sent was obtained. The patient was placed in beach-
chair position and a delto-pectoral approach was per-
formed. The main cephalic fragment was identified
and removed without the need of further humeral head
osteotomy. A small size metallic glenoid component
fixed with two screws and a 40 mm glenosphere were
implanted. A preventive bone cerclage on the proximal
humeral diaphysis was performed to avoid further rim
fracture propagation. A medium size cementless SMR
reverse shoulder arthroplasty prosthesis (Lima Corpo-
rate, San Daniele del Friuli, Italy) was implanted as

our experience leads to prefer (1). Postoperative plain
radiographs were obtained (fig 3).

Postoperative course was uneventful with the pa-
tient discharged at home three days after the operation

without complications. The involved arm was hold in

Figure 1. Plain radiographs (antero-posterior view) obtained
the day of trauma showing the 4-fragments proximal humerus
fracture

Figure 2. CT scan (coronal and axial view) obtained the day of trauma (A), (B) Left shoulder, multi-fragmented fracture of the
proximal humerus, with subluxation of the humeral head
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Figure 3. Postoperative plain radiographs. (A), (B) Antero-posterior and axial view of the left shoulder

brace during rest for three weeks with early passive and
assisted active mobilization allowed.

After one month, the patient was able to achieve
40° active abduction and flexion, 10° active extra-ro-
tation and internal rotation at the trochanteric region
with pain. At 6-months follow-up, the patient im-

proved the range of motion with decreased pain inten-
sity. She was able to perform 75° active abduction and
85° active flexion, 30° active extra-rotation and intra-
rotation to lumbar spine. Usual radiographic controls
showed good positioning of the implant components
without signs of osteolysis or mobilization (Fig. 4).

B\
Figure 4. Six months follow up radiographs. (A), (B) Antero-posterior view of the left shoulder
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Discussion

Osteogenesis Imperfecta, also known as “brittle
bone disease”, is a heritable group of collagen-related
disorders that may cause many orthopaedic manifesta-
tions. It involves a heterogeneous group of genetic con-
ditions characterized by increased bone fragility, low
bone mass, and susceptibility to bone fractures which
are prone to nonunion and malunion. (2) The classifi-
cation of Silence corresponds better with the genetics
basis of OI. (3) This disease is known mainly for its skel-
etal manifestations in pediatric age, as it is frequently
reported in literature. Actually, few studies deal with the
consequences on adult individuals, even if more than
25% of lifetime fractures are reported to occur during
adulthood (4,5). The literature is very limited and fo-
cuses mainly on joint replacement of the lower limbs.

Papagelopoulos and Morrey retrospectively ana-
lysed the Mayo Clinic registry from 1969 to 1990 by
reviewing the outcomes of cemented total hip arthro-
plasty (THA) and total knee arthroplasty (TKA) in
patients with OI. At the end of the follow-up, 7 and
10 years, they found no complications or radiographic
signs of osteolysis or mobilization. (3) In a case series,
Krishnan et al retrospectively reviewed 4 patients and
6 uncemented THA. The authors described a higher
complication and revision rate, with four intraopera-
tive femoral fractures, one acetabulum fracture and
four postoperative acetabular protrusions. (6) In line
with these experiences, Roberts et al recently recom-
mend the use of cemented implants to respect the in-
creased bone fragility of those patients. (5) Therefore,
limited cohorts recommend caution during the femo-
ral canal preparation and stem implant to prevent iat-
rogenic fractures that are very common and can affect
final outcomes. (6,7) According to these indications,
in our case, a preventive bone cerclage to avoid any
iatrogenic damage was performed.

Lower limbs have higher functional demands
because they involve joints which work under weight
bearing. This physiological situation combined with
bone fragility due to OI, leads the surgeons to prefer
the use of cemented implants.

Moreover, few publications deal with shoulder
replacement in patients suffering from OI. Mnif et
al reported the case of bilateral posterior fracture-

dislocation of the shoulders in a man with OI treated
with a bilateral cemented total shoulder arthroplasty
with successful outcomes after 3 years of follow-up. (8)
McLaughlin et al described the case of a patient with
OI type I complicated by a proximal humeral enchon-
droma and a rotator cuff tear treated with a cemented
reverse shoulder arthroplasty with good clinical and
radiographic outcomes at 5 months of follow-up. (9)

Therefore, this suggests that upper extremity ar-
throplasty may be an effective treatment option for
post-traumatic injuries in patients with OI and rTSA
could be an effective technique using a cemented fixa-
tion, if a rotator cuff tear is present. However, there is
no evidence against the choice of a cementless fixation
technique for rTSA.

The challenge was to use a cementless technique
also in a patient affected by OI using the rational con-
cept that the upper limb has fewer functional demands,
being not heavily stressed as the lower limbs.

Several studies discuss the difference between ce-
mented or cementless rT'SA in patients with healthy
bone. Wright et al suggested that cementless rTSA
offers good clinical outcomes and stable fixation with
a low rate of complications in treatment of 3- and
4-parts proximal humeral fractures advising that ce-
ment may be not necessary. (10) Youn et al, in a ra-
diological focused study, reported that the cement-
less nature of the humeral component did not result
in early loosening or failure of the implant (11) In a
retrospective cohort study, Wiater et al demonstrated
that uncemented stems have at least equivalent clinical
and radiographic outcomes compared with cemented
stems but a better complication profile. (12) Phadnis
et al, reviewing 41 clinical studies, demonstrated that
the cementless stems have significantly lower inci-
dence of postoperative acromion fractures but a higher
incidence of non-progressive radiolucent lines at two
years. (13) Concerning this, Castagna et al reported
that these lines, commonly seen in uncemented stems,
do not appear to compromise the fixation or the clini-
cal outcomes in a mid-term follow-up. (14)

According to these evidences, cementless rTSA
is becoming the preferred therapeutic approach at our
institution for comminuted proximal humeral frac-
tures and cuff tear arthropathy in otherwise healthy
patients. (15) This because the cementless technique
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reduces the operating time, avoids the morbidity as-
sociated with the use of cement and allows the realign-
ment or exchange of the humeral component during
surgery. Moreover, in our experience the use of cement
could significantly complicate a future revision surgery
that may be frequent in these patients. (6)

Conclusion

Shoulder replacement and fixation could be chal-
lenging and technically demanding for the orthopaedic
surgeon, especially in those patients with extreme bone
fragility. Literature agrees on the indication to cement
lower limb joints replacements while little has been
written about shoulders. Our experience, consider-
ing the good outcome though after a short follow-up,
highlights that the cementless rTSA may be an option
also in patients with a poor bone quality as it usually
happens in OI. Longer follow up is obviously required
to draw further conclusions while controlled trials may
be difficult to conduct due to the low prevalence of OI.
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