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Bisphosphonate-induced osteonecrosis of the jaws: a
literature review
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Abstract

Bisphosphonates are widely used, whether in osteoporosis or malignant bone disorders.
Therefore, it is necessary that there is sufficient knowledge about the adverse effects of this
drug, especially in relation to Osteonecrosis of the Jaws Developed by Bisphosphonates,
which is a pathology generated in the gnathic bones. So, the following question was asked in
the research problem: What is the current situation regarding the use of bisphosphonates and
the onset of osteonecrosis of the jaw? Searches were carried out on digital library websites in
search of articles and research in books by renowned authors. Inclusion and exclusion
criteria for articles found were defined. The verification of each article was carried out so that
it could have perspective and follow-up on the subject discussed. The following databases
were used: PUBMED, BIREME and LILACS, and SCIELO between the years 2007 to 2019. It
was concluded then that Bisphosphonates play a very important role as a cause of
osteonecrosis of the jaws, where the prognosis will be worse if the patient is treated with
intravenous rather than oral types.
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Introduction pyrophosphate (a natural inhibitor of

bone resorption). Its main action is the

Bisphosphonates (BFF) are anti- inhibition of bone resorption, having

resorptive drugs analogous to two routes of administration: oral and
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intravenous, are being used in a range of
disease treatment, such as bone
disorders such as osteoporosis, pagets
disease, metastatic bone disease and
myeloma. They will act on the following
pathologies: when excessive osteoclast
activity occurs, with changes in calcium
and bone metabolism, primary and
secondary hyperparathyroidism,
osteoporosis, cancer-related moderate to
severe hypercalcemia, metastatic lesions
associated with breast cancer, and
associated multiple myeloma with
chemotherapies, being the most
appropriate intravenous use for the case
[1-2].

The action mechanism of
bisphosphonates in the body will
happen as follows: this drug has a great
affinity for the hydroxyapatite present
in the bone, causing it to remain in the
bloodstream for a shorter time. They
will reduce osteoclastic activities and,
consequently, reduce bone resorption
and increase density. The BFF will
adhere to the bone when it has
osteoclastic  activity, that 1is, the
concentration of this drug is increased in
the bone when the osteoclasts exert
activity [3].

Bone is an active structure, where
remodeling occurs over time so that it
has strength and mineral homeostasis.
This remodeling is coordinated at first
by two cells, the osteoclast that makes

the resorption and the osteoblast that

forms the bone. The growth and
resorption factor are different for each
type of bone, but the mechanism of
action is the same for everyone. All bone
tissues have non-linear elastic or porous
viscoelastic. The three main action cells
are:  osteoblast,  osteocytes  and
osteoclasts. So, osteoblasts and
osteoclasts are cells that determine bone
synthesis or resorption, whereas
osteocytes are called sensory cells, they
produce a feedback signal (reaction) and
it is believed that it is produced as a
response of energy deformation density
[4-5].

The mandible is a bone structure
that involves dental structures, and its
osteogenesis formation occurs through
the condensation of mesenchymal cells.
Bone pathologies will depend on
hormonal factors such as parathyroid,
calcitrol, sex steroids, calcitonin, growth
insulin

hormone, growth  factor,

transformed  growth  factor beta,
glucocorticoids, cytokines and others.
Therefore, there needs to be hormonal
balance and cells such as osteocytes,
osteoblasts, osteoclasts and fibroblasts
for  non-pathological  physiological
remodeling to occur, and all bone
diseases occur due to a disorder in this
remodeling [6-8].

Osteonecrosis is a pathology that
presents clinical signs and symptoms, in
addition to having histopathological

changes and clinical similarities, the
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main diseases mentioned in this article
will have similar images as in computed
tomography and panoramic
radiography exams. The necrosis of the
gnathic bones can occur depending on
several factors, according to the
literature, whether due to anti-
resorptive and anti-angiogenic
medications, head and neck
radiotherapy, reduced vascularization,
trauma, pathologies or infections.

In 2003, the Bisphosphonate-
related Osteonecrosis of the Jaws
(BRON]J) started to appear in the
literature, therefore, it is a relatively new
subject, where there are constant
searches about this disease. BRON]J can
be developed spontaneously or due to
trauma, it has a behavior that is difficult
to control and may not feel pain, where
there is spontaneous bone exposure or
wound that does not promote healing

[9-11].
Methodology

This research refers to the
literature review, where the search for
the topic is relevant for dentists. A
question was created which would be
answered in searches for articles and
books by renowned authors. Inclusion
and exclusion criteria for articles found
in digital libraries were defined.

The verification of each article

was carried out so that it could have

perspective and follow-up on the subject
discussed.

The following question was
asked: What is the current situation
regarding the use of bisphosphonates and the
onset of osteonecrosis of the jaw?.

The following keywords were
used according to Decs (Health Science
Descriptors): Bisphosphonates,
Osteonecrosis, Pharmacology, Jaw,
Physiological, Pathology, Treatment,
Radiographic, Aspect, Bone Remodeling
and Dentistry. The following databases
were explored: PUBMED, LILACS and
BIREME (BVS) and SCIELO. For
inclusion criteria, articles of any type of
language were read, from the years 2007
to 2019 that were coherent with the
subject, and articles prior to 2007 were
excluded and that did not verify a
relationship with the subject discussed.

Keyword crossings were made on
digital library sites such as PUBMED,
BIREME and LILACS (BVS), and
SCIELO so that they could reach a
number of articles and these articles

were selected only from 2007 to 2019.

Results (Review)

According to George [12],
bisphosphonates are chemotherapeutic
compounds that accumulate in the bone
matrix mainly in areas of high activity.
They act on osteoclasts so that they can
inhibit resorption and make it decrease,

for example, the risk of fractures in
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patients who have osteoporosis.
Therefore, in addition to apoptosis of
osteoclasts, they allow osteocytes to
remain in the bone, causing them to
develop micro-cracks and reducing
mechanical bone integrity.  Also,
according to Holstein [8], says that BFF
are used in various treatments for bone
disorders, are administered
intravenously or orally, they will be
distributed in the bones quickly, as they
will leave the bloodstream slightly.

According to Jung [13], in
addition to targeting the activity of
osteoclasts, they will play a role in
controlling the deregulated bone
metabolism. It will act on several cells,
such as compromising the function of
fibroblasts, blood vessel cells,
compromising keratinocytes, osteoblasts
and osteoclasts, re-epithelialization and
mucosal nutrition, and it is these cells
that enable bone repair and surrounding
tissue.

Kates and Ackert-Bicknell [14]
say in their work that bisphosphonates
will have a high affinity for calcium in
the body and will focus on sites of active
remodeling. Whether nitrogenous or
not, the two classes will be introduced
through  the

hydroxyapatite present, so that even if

into the bone

there is remodeling, they remain fixed
in the bone and when the bone tissue is
undergoing remodeling and this drug is

present, they will be released into the

acidic lacunae created by osteoclasts and
will be absorbed by these cells. In
agreement, Koy et al. [15] report that
they refer to the inhibition of the
recruitment and  maturation  of
osteoclasts and their precursors, and
that apoptosis still takes place.
Therefore, BFF will negatively affect the
adhesion activity of osteoclasts. The
authors also point out that Zoledronate
is the most potent bisphosphonate and
that it automatically has more affinity
with bone tissue, and its indication is for
intravenous use in malignant diseases.

Also according to Gavalda and
Balgan [16], the predominance of BFF
causing BRON] will be greater if the
patient is treated with intravenous types
than orally, and they also report that
some authors do not consider oral BFF
as a risk factor for the occurrence of
BRON]J, but he points out that the
prevalence of occurrence may vary
according to each type of study, but in
his research the prevalence of oral BFF
causing BRON]J was 0.001% to 0.10%,
when treatment lasts from four years
onwards, this prevalence may vary in
0.21% and in short treatments can vary
to 0.04%.

Accordingly, Zhao [17], his
studies reveal that patients with
osteoporosis who used oral
bisphosphonates had an incidence of
0.01% to 0.04% of incidence of BRON],

whereas cancer patients who wused
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injectable BFF had an incidence of 0.88%
to 1.15%.

According to Bermudez-Bejarano
et al. [18], they say that there are two
possibilities for BRON] to occur, the first
is the drug's mechanism of action,
which works by impairing normal bone
remodeling, impairing angiogenesis,
increasing soft tissue toxicity and it still
allows for modulation to occur in the
immune system disorder. The second
alternative that can trigger BRON]
would be local factors such as oral
surgery, prosthetic trauma, mandibular
or palate torsos, ulcers and others. In
agreement, Zhao [17] also says that the
type of bisphosphonate such as
disodium pamidronate and zoledronic
acid increases the chances of developing
NBMO. Thus, the use of injectable BFF
is more likely than the oral use, and yet
the use of oral aledronate in recent times
increased the incidence rate from 0.23%
to 0.92%.

Vermeer [19] also reports, in
agreement with other authors, that
injectable BFF will contribute 5% to 20%
in the incidence of NBMB after its use,
having a greater threat than oral BFF,
which has an occurrence of 0 .04%. It
also coincides in your research in
relation to other authors, that ONJ can
be triggered after tooth extraction,
periodontitis and trauma, which is
associated in up to 84% of ONJ cases. He
also reports that BFF are not the only

ones to trigger BRON]J, which can occur
by radiation to the head and neck.

It is noteworthy that the
osteonecrosis of the jaws developed by
BFF can be confused with other types of
necrosis that are very similar in their
clinical findings, according to Shuster
[20], the existence of inflammation is in
100% of the cases of BRON]J and 0% in
the cases. Therefore, the presence of
bacteria in the medullary spaces occurs
only in BRON]J, and in the cases of
osteoradionecrosis and osteomyelitis the
bacteria are only present on the surface
of the lesion. Presence of osteoclasts in
96% of cases of BRON]J and practically
none in cases of osteoradionecrosis and
osteomyelitis.

The presence of inflammation
was observed in most cases, as well as
the presence of bacteria. However,
inflammation cannot be wused to
differentiate the pathologies, as well as
the bacteria that will be present in most
cases, it is not possible to establish
whether these bacteria are only in
regions with marrow or only on the
surface, however it is almost impossible
to diagnose only with histological
analysis, a diagnostic complement will
be necessary, such as a complete
anamnesis, clinical examination and
image exam to assist in the correct
diagnosis of the lesion and,

consequently, its treatment.
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According to the studies by
Rodriguez-Lozano and Onate-Sanchez
[21], the maintenance of BRON]J will
have several treatments, such as surgical
debridement, lesion resection, oxygen
therapy and, ultimately, treatment with
the use of mesenchymal cells. However,
the severity and stage of the lesion is
what will determine the type of
treatment and several studies show that
this type of treatment (conservative)
was successful in only 20% of cases,
while surgical treatment was successful
in more than 85% of cases. There are
two ways to perform the surgical
treatment, but there are many
contradictions in relation to this
method, despite the percentage of
success, the therapy consists of
removing a good part of the bone so that
the safety margin is guaranteed.

The Beth-Tasdogan research [22]
shows that people diagnosed with
NBMB should have treatment aimed at
controlling the infectious process,
reducing the progress of necrosis, and
promoting tissue healing. Among the
treatments, the non-surgical ones are
antiseptic mouthwashes, antibiotic and
fungal therapy, parathyroid and
teriparatide hormones, pentoxifylline
and a-tocopherol, ozone therapy,
hyperbaric oxygen therapy, low power
laser therapy, preparations of growth
factors such as platelet PRP and PRGF

and also recombinant human bone

morphogenetic  proteins  (rhBMPs).

Surgical treatment includes
sequestrectomy, surgical debridement,
bone resection of the mandible and even
extraction of teeth in necrotic bone.
However, El-Rabbany et al. [23]
claim in their research that even with
the evidence found in relation to the
treatment of NBMB, there were few
results  from  associated  studies
indicating high quality of the proposed
treatments. The authors also reported
that surgical intervention is likely to be
effective over non-surgical treatment,
also recommending flaps such as the
mylohyoid for lesions involving the
mucosa. They also say that there is a
lack of quality in the proposed
researches such as low power laser,
pentoxifylline, ozone therapy or even
the discontinuation of anti-resorptive
drugs, causing a lack of results. Indicate
that there is more research on the

control and treatment of BRONJ.

Discussion and Conclusion

Bisphosphonates play a very
important role as a cause of
osteonecrosis of the jaws, where the
prognosis will be worse if the patient is
treated with intravenous types rather
than orally. It should be noted that
some authors do not consider oral BFF
to be a risk factor for the occurrence of
BRON], requiring further research on

this information.
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It is of great importance that
cancer patients who are going to
undergo chemotherapy are referred to
the dentist. And in relation to treatment,
it is important that the patient using
BFF, whether intravenous or oral,
inform their doctor or dentist of any
sign or symptom in their oral cavity, so
that the correct treatment is carried out,
the sooner it is once the pathology is
diagnosed, the treatment will be less

radical.
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