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Summary

So-called atypical fractures have been related to pro-
longed treatment with bisphosphonates. Although there
remain unanswered questions with respect to their etiol-
ogy and physiopathology, it does appear to be a causal
relationship. There are many references in the literature
about this problem in patients in whom these drugs
have been used to treat osteoporosis, but few reports in
patients who have received this therapy for the manage-
ment of osteogenesis imperfecta. The Authors describe
a case of a young male patient with osteogenesis imper-
fecta with a number of historical fractures, and who re-
ceived treatment with these drugs, initially parenterally
and subsequently orally, presenting as a complication of
the treatment, an atypical diaphyseal femoral fracture.
The characteristics of the fracture are consistent with
the updated diagnostic criteria of the American Society
for Bone and Mineral Research. The clinical case, its
treatment, both surgically and metabolically with teri-
paratide, and its development over a year, are analysed.
The case is notable for, on the one hand, the signifi-
cance of the presence of this type of fracture in a young
patient with this disease, and on the other, because of
the administration of teriparatide outside its established
clinical indications, with twin objectives: to improve the
bone structure of the patient’s underlying disease, and
to counteract the harmful effects which bisphospho-
nates may have on this bone.
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Introduction

The bisphosphonates are considered to be the standard
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treatment for osteoporosis, with alendronate and risedronate
being the drugs of first choice. Their recognised efficacy in
the reduction of both vertebral and hip fractures, their posi-
tion as preferred drugs in osteoporosis in men and osteo-
porosis induced by glucocorticoids, combined with their pres-
ence in the market for a number of years, means that they
are used widely and extensively in the treatment of this dis-
ease (1). In recent years, a series of secondary effects relat-
ed with their prolonged use have been reported, among
which is the possible development of so-called atypical frac-
tures, whose location and radiological appearance differ
from classical fractures with an osteoporotic profile (2). Al-
though a number of questions remains, the essential under-
lying physiopathology appears to be the marked and sus-
tained suppression of bone remodelling which this group of
drugs may generate, with alterations in mineralisation and
the accumulation of micro-fractures which may trigger a re-
duction in bone strength (3). In addition, bisphosphonates in-
hibit vascular proliferation and also induce apoptosis in en-
dothelial cells, which may contribute to a reduction of bone
regeneration capacity (4).

On the other hand, the bisphosphonates have changed the
clinical course of other metabolic diseases, as is the case
with osteogenesis imperfecta. These drugs increase bone
mineral density, reduce the incidence of fractures and there-
fore their secondary bone deformities, also improving func-
tional parameters such as mobility and autonomy. They also
reduce bone pain and ultimately improve the overall quality
of life of patients (5). However, a recent meta-analysis
shows limited evidence of the effect of these drugs in the
prevention of fractures in this disease, in spite of their
demonstrable effect of increasing bone mineral density (6).
As far as fracture reduction is concerned, it seems that, in ef-
fect, fracture prevention rate is not as important when treat-
ing children with this illness, compared to rates from treat-
ment carried out in adults (7). The fact that many of these
patients have received therapy with bisphosphonates, some
of them over several years of treatment, means that they are
at risk of suffering this type of fracture. However, there are
few references in the literature to the presence of an atypical
fracture in the context of treatment for this disease (8-11).

In this paper, the clinical case is presented of a young male
patient diagnosed with osteogenesis imperfecta and who re-
ceived treatment with bisphosphonates for several years, de-
veloping over time an atypical diaphyseal femoral fracture
which was treated surgically by means of an intramedullary
nailing and with later pharmacological treatment with teri-
paratide, with a satisfactory outcome at one year follow-up.

Case report
21-year-old male with a diagnosis of osteogenesis imperfec-
ta type IV-B. History of a tibial fracture and a number of

femoral fractures between the ages of 6 months and 3 years
(2 in the left femur and 2 in the right) treated conservatively.
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He received from the age of 10 to 13 years four-monthly in-
fusions over three consecutive days of intravenous
pamidronate (disodium pamidronate at a dose of
1mg/kg/dose). From the age of 13, treatment was initiated
with alendronate at a weekly dose of 40 mg, up to the age of
16, at which point the dose was reduced to 20 mg weekly
and maintained until the age of 18. A series of analytical and
densitometric checks were carried out. The last measure-
ment of bone mineral density was made three years ago with
values within the normal range. For the last three years the
patient has not received any specific treatment. He attended
the casualty department after suffering a fall from standing
height, presenting as a consequence a diaphyseal fracture of
his right femur, with atypical fracture data consistent with the
updated criteria of the American Society for Bone and Miner-
al Research (12). He met all the main criteria and in terms of
minor criteria he had generalised diaphyseal cortical thicken-
ing (Figure 1). He presented no prodromal symptoms, with-
out showing bilateralism. Osteosynthesis of the fracture was
carried out and treatment was initiated with teriparatide, with
a good development and consolidation of the fracture over
time. An X-ray taken a year after the intervention showed the
correct consolidation of the fracture (Figure 2). Distally, the

Figure 1 - Initial fracture.

Clinical Cases in Mineral and Bone Metabolism 2015; 12(3): 278-281

Figure 2 - Status of the fracture after 1 year.

so-called zebra lines can be seen (Figure 3), the radiological
results of the effect of the bisphosphonates on the immature
skeleton (13). A study was carried out of bone markers
P1NP and NTx with an initial peak in both in their progres-
sive decrease over one year of development. The patient is
asymptomatic, without after-effects and with good tolerance
and adherence to the treatment.
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Figure 3 - Current appearance of the zebra lines.

Discussion

Osteogenesis imperfecta (Ol) is a heterogeneous group of
diseases which have in common a change in the genes which
code for collagen type I. Seven forms of Ol have been de-
scribed, five of which are of known genetic origin and two with
the Ol phenotype without the characteristic mutations in the
genes involved in the disease (14), being in most cases auto-
somal dominant or the novo heterocygous mutations in one of
the two genes that codify procollagen I, COL1A1 and COL1A2
peptide chains. Currently have been described mutations in
different genes, such us in interferon-induced transmembrane
protein 5 (IFITM5), although this is unusual (15). The IV-B
type has an autosomal dominant pattern of inheritance, with
frequent fractures, especially in childhood, slight to moderate
limb deformities, initially blue sclera which normalise with
growth, short stature, ligamentous laxity and alterations of
dentinogenesis. It is considered to be a moderate form of Ol.

When analysing the original causes of the fracture it should
certainly be borne in mind that the underlying disease may it-
self be a clear triggering factor, with stress fractures in pa-
tients with osteogenesis imperfecta reported in the literature
(16). However, the patient had been treated for 8 years with
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bisphosphonates, first intravenously and later orally, its ef-
fects being seen in the bone with the development of the
aforementioned zebra lines. Although the last measurement
of bone mineral density was found to be within normal limits
and there have been no fractures during this period, which
invites us to think that the drugs have been effective and
have exerted their preventative role in the occurrence of
fractures, we believe that these drugs may have had an in-
fluence. Furthermore, there have been eight years of thera-
py, with which the probability of suffering an atypical fracture
is increased (2). In addition, the radiological characteristics
of the fracture are the classic ones described in the literature
as secondary to the use of these drugs, and meet the criteria
for its diagnosis established by the American Society for
Bone and Mineral Research (12).

The use of teriparatide for the treatment of osteogenesis im-
perfecta, a drug which is an analogue of the parathyroid hor-
mone with anabolic actions on the bone indicated for the
treatment of osteoporosis, is not reflected in its data sheet.
There are studies in which an increase in bone mineral den-
sity and in markers for bone formation and resorption are
seen after treatment over 18 months with this drug in adult
patients with Ol type | (17). Recently, in a double blind ran-
domised placebo controlled study in adult patients with Ol,
teriparatide showed an improvement in bone mineral density
both in the lumbar spine and in the hip, as well as in volu-
metric bone mineral density in the vertebrae and in vertebral
strength estimated after 18 months of treatment (18). Teri-
paratide has also been reported as a drug adjuvant to bone
consolidation, although most of the studies in the literature
which reflect its beneficial effects in the development of frac-
ture calluses are experimental or series of cases (19), it not
being possible to make a recommendation of its use in this
respect, nor to reflect this use in its data sheet. Furthermore,
the drug appears to reduce the negative effects the bisphos-
phonates have on the bone (20), for which reason it has also
been recommended in some works as the drug of choice for
the treatment of atypical fractures. At present, and according
to the last recommendations of the American Society for
Bone metabolism (12), there is not sufficient evidence to es-
tablish a systematic recommendation for its use, this being
reserved for those cases in which bone consolidation is not
achieved with conservative treatment, after the cessation of
bisphosphonates and the maintenance of an appropriate bal-
ance of calcium and vitamin D.

In the management of our patient we assumed that the frac-
ture occurred due to the effects of the bisphosphonates in
the bone, although there is a possibility that it was a sec-
ondary effect of his underlying disease. Some Authors de-
scribe this type of fractures as a pediatric variant of atypical
femoral fracture seen in adults with prolonged bisphospho-
nates use (21). It seems to be an influence of bisphospho-
nates effect on that type of bone. Actually however, there are
only a few cases described and most of them in older pa-
tients. We believe, like other Authors (10), that the use of
teriparatide following surgery has helped to correct the mi-
crostructural damage potentially caused by the drug, has al-
so helped the completion of the process of consolidation
successfully and on time, and, on the other hand, has im-
proved the morphometric and structural parameters of a
young patient with osteogenesis imperfecta as an underlying
disease which sustains a greater probability of new fractures
in the future. Further studies are needed to confirm the ben-
efits of this treatment for this type of bone.
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