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Humeral bone fragility in patients with shoulder prosthesis:
a case of humeral periprosthetic refracture
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Summary

In recent decades there has been an increase in upper limb
prosthetic surgery, primarily for the shoulder, for osteoarth-
ritis disease and for traumatic pathology. It is occurring in pa-
rallel an increase in periprosthetic fractures of the humerus,
although with less impact than other anatomical districts such
as the hip.
We report a case of humeral periprosthetic refracture in a 66-
years-old female patient. 
The humerus bone quality is worse than in other districts  in
patient of the same age.
The fragility humerus fracture are increasing, affecting rela-
tively younger individuals than those with femoral neck frac-
tures and represent an independent risk factor for the oc-
currence of subsequent fractures.
Actually humeral BMD is underestimated by traditional den-
sitometric evaluation techniques.
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Introduction

The prosthetic scapular-humeral joint replacement surgery, after
the first attempts dating back to the end of the last century, has
met with widespread use in recent years, thanks to the improve-
ment of the models used and which are characterized by large mo-
dularity, for importance of their adaptation to changes in anato-
mical and biomechanical characteristics of the particular articu-
lation of this complex. The endoprosthesis is indicated for a va-
scular necrosis of the humeral head and for fractures of the proxi-
mal humerus and nonunion. The total prosthesis  is to be reser-
ved for serious gleno-humeral arthropathies, rheumatoid arthritis
and failures of a previous endoprostheses, while the mid-eighties
has been gradually developing the innovative method of reverse
prostheses for which they are valid signs of serious impairment

of the components of articular cuff lesions (cuff arthropathy), and
in selected cases of fractures of the proximal third of humerus (1).
Some studies have shown that the incidence of periprosthetic frac-
ture in the shoulder is 0.6 to 3% (2, 3).
In the literature there are few works on this subject: those we learn
that the most significant predisposing factors for these types of frac-
tures are female sex, osteopenia and osteoporosis, advanced age,
rheumatoid arthritis and comorbidities (4). Furthermore, it appears
that often in periprosthetic fractures, especially of the humeral shaft,
complications are intraoperative (5). The incidence of these com-
plications is increasing (6). Periprosthetic fractures represent 25%
of all complications of total shoulder arthroplasty, despite an ove-
rall decrease (12%) of complications compared to revision mul-
ticentric (31%) of the first 5 years (7).
Fractures can be intraoperative (59%) and postoperative (41%)
(8).
There are various classification of periprosthetic fractures. The Wor-
land classification is based on the anatomy of the fracture and the
inherent stability of the implant: type A fractures occur about the
tuberosities, type B fractures occur about the stem and are sub-
classified by fracture anatomy and implant stability (B1 fractures
are spiral fractures with a stable implant, B2 fractures are transverse
or short oblique fractures about the tip of the stem with a stable
implant, and B3 fractures are those fractures about the stem with
an unstable implant), type C fractures occur well distal to the tip
of the stem.
According to Wright and Cofield periprosthetic humeral fractures
are classified as type A (around prosthesis tip with proximal ex-
tension), type B (around prosthesis tip with no or minimal proxi-
mal extension and variable distal extension), and type C (distal
to the tip).
Campbell et al. categorized fractures into one of four region: re-
gion 1 included the greater or lesser tuberosities, region 2 the proxi-
mal metaphysis, region 3 the proximal humeral diaphysis and re-
gion 4 the mid and distal diaphysis (9). 

Case Report

In this paper the authors present a case of periprosthetic refrac-
ture of the humerus.
It is a 66 years old  female patient with hypertension, hypergly-
cemia, concentric shoulder arthritis and overweight; in June 2010
underwent to prosthetic surgery of the right shoulder with resur-
facing prosthesis for concentric osteoarthritis of the glenohume-
ral joint (Durom TM cup). 
In June 2010, twenty days after the first surgery, the patient fell
down causing a periprosthetic fracture (type 2 Campbell) of the
humerus (Figure 1a, 1b) treated with osteosynthesis with K-wires
(Figure 1c) and immobilization for 30 days followed by a rehabi-
litation phase. The classification of the periprostethic fracture in
this case refers to that Campbell because it is a resurfacing pro-
sthesis without stem.
However the patient complained of a worsening of pain for whi-
ch has been subjected to X-ray studies (Figure 2a), CT scans and
scintigraphic investigations (Figure 2b) that showed a mobiliza-
tion of  the implant.
In October 2011 underwent a prosthetic reimplantation of the ri-
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ght shoulder with cemented hemiarthroplasty (Bigliani) (Figure 3).
In November 2011, the patient fell down again by getting a new
periprosthetic fracture (type B2 Worland) (Figure 4a).
We evaluate the radiographic images that show the stability of the
prosthesis. 
The fracture is treated with reduction and fixation with plate, screws
and cerclage (Figure 4b).
During the hospitalization, the patient is being subjected to den-
sitometric investigation (showed that bone density values   in the

range, the limits osteopenia), evaluation of the  humeral cortical
index that was decreased and first level blood tests for osteopo-
rosis (which were in the range, except for a hypovitaminosis).

Discussion

The case presented is particular because characterized by two
subsequent periprosthetic fractures treated with osteosynthesis
in two different types of prosthesis (with and without stem). The
clinical case leads us to make some considerations.
The humerus bone quality is worse than in other districts in pa-
tient of the same age (10).
The fragility humerus fractures are increasing (20% osteoporosis
fractures) (11), affecting relatively younger individuals than tho-
se with femoral neck fractures and represent an independent risk
factor for the occurrence of subsequent fractures.
Humerus fracture increases by 6 times the risk of the fracture of
the femural neck at 12 months (12).
However it is difficult to estimate the humeral bone mineral den-
sity and use effective drugs on the humerus.
Actually humeral BMD is underestimated by traditional densito-
metric evaluation techniques (9). Instead it would be desirable the
use of a standardized and easily executable humeral bone den-
sitometric evaluation technique.
The number of periprosthetic fractures in shoulder is steadily in-
creasing. The modularity of the systems is indispensable for the
management of the problem. Any doubt on the stability of the pro-
sthesis requires a strategy of revision- reprosthesization.
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Figure 1 a, b, c - Radiograph of periprosthetic fracture and post-opera-
tive after synthesis.

Figure 4 a, b - a) Radiograph after new periprosthetic fracture. b) Post-
operative X-Ray  after surgical synthesis of the fracture. 

Figure 2 a, b - a) Radiographic evaluation shows the consolidation of
the fracture. b) Scintigraphic image compatible with the mobilization of
the implant.

Figure 3 - Radiograph after prosthetic explantation and reimplantation.
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