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Summary
Our objective has been to write a position statement on the risk of developing maxillary osteonecrosis
(ONJ) in patients receiving bisphosphonates for the treatment of osteoporosis, and identifying and evaluating the extent of the evidence which supports the recommendations. In order to do this we have
reviewed the published studies on the definition, epidemiology, physiopathology, clinical manifestation,
diagnosis and treatment of ONJ, producing, after their analysis, the current recommendations. These have
been developed after a pre-agreed and reproducible process, which included an accepted model for the
evaluation and citing of the evidence which supports them. The document, once produced by the coordinators, was reviewed and discussed by all the members of the panel, who produced draft recommendations which were finally studied and approved by the experts of the medical societies concerned with
bone mineral metabolism, listed in Annex 2.
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1. Introduction
Osteonecrosis is an infrequent clinical condition,
associated with a change in blood supply or an
inhibition in osteoblastogenesis and an increase in
apoptosis of the osteocytes. In the past osteonecrosis has been associated with diseases such as lupus,
falciform cellular anaemia (sickle cell anaemia) or
Caisson’s disease, or with certain treatments such as
the use of corticoids or radiotherapy1.
In 2003 and 2004 the first cases in patients who
took bisphosphonates, of a process which was
then named maxillary osteonecrosis (ONJ), were
published2,3. Bisphosphonates are a group of drugs
which are widely used in a large number of metabolic bone diseases, some of which are very frequent in the population of older people, such as
osteoporosis. The initial cases of ONJ described
were seen in patients who received very high
doses of bisphosphonates, in the context of neoplasic disease with metastasis, there being very
few cases described among patients receiving
these drugs at doses used for osteoporosis. Even
so, they generated alarm as much in the scientific
community as in the general public. ONJ has a
multifactorial etiopathogeny and has also been
seen in patients who are not taking bisphosphonates. We have produced this position statement
with the intention of clarifying the most controversial aspects of this matter.

2. Definition
The first problem which we encounter when we
study ONJ is the absence of a clear and universally accepted definition of the disease. A panel of
experts of the American Society for Bone and
Mineral Research (ASBMR)4 recently recommended using the definition of “an area of exposed
bone which persists for more than 8 weeks in the
absence of previous irradiation and/or metastasis
in the jaw”. The American Academy of Oral and
Maxillofacial Surgeons (AAOMS) has published a
very similar definition: patients may have ONJ if
they have three requisites: 1) current or previous
use of bisphosphonates; 2) presence of exposed
or necrotic bone in the maxillofacial region which
has persisted for 8 weeks; and 3) absence of maxillatory radiotherapy5. In Spain a panel of experts
recommends the use of the following criteria for
the definition of ONJ in neoplasic patients treated
with intravenous bisphosphonates6:
1. The patient has received or is receiving
treatment with intravenous bisphosphonate.
2. Presence of one or more ulcerous
lesions in the mucous membrane of the
alveolar processes, with exposure of the
maxillary or mandibular bone. There may
also be cases without bone exposure, with
pain or fistulas, which should be considered as candidates for carrying out a more
detailed study.
3. The exposed bone has a necrotic
appearance.

4. The lesion occurs spontaneously or,
more frequently, following dento-alveolar
surgery (especially extractions).
5. Absence of scarring for a period of at
least 6 weeks.
The development of these criteria is very important because it allows us to resolve one of the principal problems of ONJ: its identification and diagnosis.

3. Etiopathology
The etiopathology of ONJ is unknown.
Nevertheless, a series of factors related to this disease has been described, as follows:
3.a. Changes to the immune system and in
repair mechanisms due to neoplasia.
3.b. Vascular disorder
3.c. Low bone regeneration
3.d. Bone toxicity of bisphosphonates
3.e. Toxicity of bisphosphonates in soft tissues
3.f. Other
3.a. Changes to the immune system and
repair mechanisms due to neoplasia
Neoplasia exists as an underlying disease in over
95% of patients with ONJ7. When metastasis is present neoplasia in itself increases the risk of infection
and is associated with a change in the healing of the
tissues8. On the other hand, patients with neoplasia
normally receive medication which has an inhibitive
effect on their immune system, such as immunosuppressors or corticoids; and all these, taken together,
predispose cancer patients to the development of
oral osteomyelitis or to suffering infections in places
where dental extractions have been made. In fact,
there is, in ONJ, an important infectious component,
above all actinomyces9. However, it should be noted
that all these factors have been present during the
past decades, and, therefore, while they may contribute, they do not themselves explain the emergence of ONJ in the last few years.
3.b. Vascular disorder
Given that the disease has been named ONJ, it is
stipulated that vascular disorder one of the keys in
its etiopathogeny. While we don’t know the etiology of ONJ, we do know that the reduction in the
vascularization that may exist to a greater or lesser
extent is not the only etiopathogenic factor. Thus,
Hansen9 has informed us that the vascular pattern
in 7 out of 8 biopsies of patients with ONJ is normal, a finding similar to those described by other
authors10. For some reason, which escapes us, there
has been a tendency to equate ONJ with avascular
bone necrosis in other locations, such as the hip,
when there is no clinical or physiopathological parallel between the two conditions7,11,12. Since in
patients with ONJ there is a change in the mucus
membrane, the majority showing exposed bone,
the possible effect of bisphosphonates on cell proliferation has been investigated. There is some evidence that high doses of bisphosphonates, for
example zoledronate, inhibits such proliferation13,
but it is improbable that this effect might in itself be
the principle etiological agent of ONJ.
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3.c. Low bone remodelling
It has been suggested that a low bone remodeling
could be an etiopathegenic factor which could
contribute to the development of ONJ. Because of
this the hypothesis is postulated that bisphosphonates, which act to inhibit bone reabsorption, used
in a high dose in neoplasic patients (precisely
those in which ONJ has most frequently been
described) encourage the development of maxillary disease; however, it is difficult to confirm a
hypothesis in which a reduction in bone regeneration may lead to a change in the healing of the
soft tissues following a dental treatment.
In bone histopathological studies of patients
with ONJ “frozen-bone” has not been observed.
Various authors have described the existence of
active reabsorption in over half of patients with
ONJ9,10. Looking for similarities with other bone
diseases, in primary hypoparathyroidism (in which
there is low bone remodeling) no cases of ONJ
have been described, however, in osteopetrosis
there have been some accounts published of cases
of osteomyelitis and osteonecrosis14. In these cases
these lesions have been attributed to the obliteration of the bone medulla by sclerotic bone15,16.
ONJ has been described only since bisphosphonates have been commercialised and used in
daily clinical practice. During the development of
clinical trials no cases of this disease were
described. Only recently, with zoledronic acid, in
the HORIZON study17-19, was it confirmed that
there was no increased risk of ONJ, since, in the
end the study found 2 cases, one of which
received the drug, and the other, the placebo.
Finally, if the lesion is due to an inhibition of bone
reabsorption, one needs to take into account the
fact that new drugs for the treatment of osteoporosis, such as denosumab or catepsin K inhibitors,
which also reduce to a significant extent bone
regeneration, are being studied and in which, at
least until now, no cases of ONJ have been found.
3.d. Bone toxicity of bisphosphonates
The bisphosphonates are drugs whose action on
bone remodelling is to inhibit the activity of the
osteoclasts. For this reason it had been thought that
ONJ might constitute a manifestation in the bone of
this suppression of bone remodelling, especially
when high doses are used. Histological studies
made in patients with ONJ have shown the existence of empty osteocytic lacunae9, necrotic osteocytes10, as well as lacunae containing healthy osteocytes. There are also studies which indicate that bisphosphonates reduce apoptosis in the osteocytes20.
Since ONJ has been observed above all with the
strongest bisphosphonates, administered intravenously21 and at high doses, combined with the
histological findings, has allowed the development
of the hypothesis of direct toxicity of bisphosphonates on the bone. However, in contradiction to this
is the fact that they affect only the maxillary, and not
other, bones, on which the bisphosphonates act
equally. On the other hand, no diminution in ability to repair fractures, either in patients affected by

ONJ or in different tests carried out with bisphosphonates, have been described18,22-25, while a recent
cohort study showed a significant association
between the use of bisphosphonates and
pseudoarthritis in fracture of the humerus even
though its incidence in absolute terms is minimal92.
Another study, Abrahamsen et al93, found that more
than 6 years of treatment with alendronate did not
increase the risk of femoral fracture.
3.e. Toxicity of bisphosphonates in the soft
tissues
Another theory which has recently been published
is that the bisphosphonates accumulate in the
alveolar bone, both in the jaw as well as in the
maxillary bone, producing toxicity in the surrounding soft tissues32. The bisphosphonates don’t
only act on the bone (although it is on bone tissue that they fundamentally act), but also on
other cells. On the one hand, the reaction of the
acute phase which usually occurs following the
intravenous administration of bisphosphonates
produces an inhibition of the farnesyl-pyrophosphate-synthase (FPPS) enzyme, which, in the
monocytes, induces the activation of the Tγ,δ
cells26. Similar effects have been described in other
cells such as microphages, endothelial cells,
tumour cells and osteoblasts27. These effects are
related to the strength of the bisphosphonates and
the amount of time that the cells are exposed to
these drugs, which suggests a gradual accumulation in these cells of these drugs over time7,11,12.
Another study has shown that the proliferation of
existing osteoblasts in the periodontal ligament is
reduced as the concentration of alendronate in a
cultivated medium is increased28. In macrophages
and other cells, the bisphosphonates penetrate
through a process of endocytosis29 which is unidirectional, and because there is no mechanism of
eliminating the drug, will lead to its accumulation.
Finally, what should also be taken into account
is that the possibility of gastrointestinal inflammation, oesophagitis and ulcers has been very well
documented, observed most often when the bisphosphonates are administered daily by mouth.
This secondary effect probably represents a toxicity by contact similar to the oral ulcerations
observed when bisphosphonate pills are sucked30.
3.f. Other
On the other hand, Kamaishi, et al31 published in
2007 a series of 31 cases of which 18 (58%) were
diabetics or those who had altered levels of glucose when fasting, while in the control group,
consisting of cancer patients treated with bisphosphonates and without ONJ, the prevalence of diabetes was 12%, and the general population, 16%.
In these patients, in two cases (6.4%) neoplasia
was not present as an underlying disease (one had
osteoporosis and one had rheumatoid arthritis).
The authors conclude that diabetes can be a risk
factor for ONJ and suggest possible physiopathological mechanisms by which diabetes can
increase the effect of the bisphosphonates.
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These etiopathogenic factors are not mutually
exclusive. In fact is it possible that ONJ might be
a disease whose etiopathogeny is multifactorial7,11,12,32. On the other hand, it should be noted that
in up to 70% of cases the patients had undergone
a dental intervention: extractions, implants,
etc.2,3,7,10-12,21,32-34, although in 30% ONJ is observed
without such an intervention.

4. Epidemiology
Here we set out information regarding the epidemiology of ONJ, which we have been able to
obtain in various ways: a) description and review
of cases; b) studies of prevalence based on population; and c) data obtained from pivotal studies.
4.a. Description and review of cases
The first publication of cases of ONJ was produced in 2003 by Marx et al2. These authors collected a total of 36 cases of ONJ. All these cases
were receiving intravenous bisphosphonate
–pamidronate and/or zoledronate– in high doses.
In all these cases neoplasia was present as the
underlying condition, with the exception of one
case of osteoporosis (2.7%). Since it was only a
letter to the editor neither the dose or the period
of time that the bisphosphonate was given to the
patient affected by osteoporosis was specified.
One year later, in 2004, Ruggiero et al3 gathered a
total of 63 cases of ONJ, which to date constitutes
one of the most important groups of patients. Of
these 63 cases, the underlying disease was osteoporosis in 7 patients (11.1%), the rest being cancer
patients.
Since then a large number of articles have been
published, the majority containing descriptions of
isolated cases or series of cases, more or less
short35,36-66. In these publications the risk factors
most frequently found are the presence of underlying neoplasia, which is present in 95% of cases,
and the intravenous administration of bisphosphonates67,68. Zoledronate is a 3rd generation bisphosphonate which is administered intravenously, and
is at present the most potent bisphosphonate
available69. Thus most of the cases of ONJ are
associated with this drug, above all after its commercialisation and almost systematic use in
patients affected by neoplasia in whom, clinically,
there is a high risk of hypercalcemia and/or bone
metastasis, such as occurs in multiple myeloma,
prostate cancer, breast cancer and lymphatic cancer4.
The working group on ONJ of the American
Society for Bone and Mineral Research (ASBMR)
carried out a review of cases of ONJ published in
PubMed and Medline and found a total of 57 cases
of ONJ in patients treated with bisphosphonates
for osteoporosis and 7 cases in patients affected
by Paget’s disease. Of the 57 cases of osteoporosis, most had received alendronate, two risedronate, one a combination of alendronate and
risedronate, and two pamindronate and/or zoledronate intravenously. The conclusion of the
working group was that the risk of ONJ associat-

ed with therapy with bisphosphonates for osteoporosis was between 1/10,000 and 1/100,000
patients/treatment years70.
4.b. Prevalence studies based on population
Two broad studies have been published of
patients receiving bisphosphonates and both have
confirmed that the risk of ONJ in patients who do
not have cancer is very low:
- A study carried out in Germany, which included 780,000 patients who received bisphosphonates
for osteoporosis, found three cases of ONJ, with a
prevalence estimated at 0.00038%, which equates to
the risk of one case for each 100,000 patients per
year71. This study has the limitation that the diagnosis of ONJ could not be verified.
- On the other hand, Australian researchers carried out a postal survey looking for cases of ONJ
related to bisphosphonates. They obtained 154
cases of which 114 had neoplasia, 8 Paget’s disease and 36 osteoporosis. All the patients in the
osteoporosis group had received alendronate.
They estimated a frequency of ONJ of between
0.04% and 0.01%, increasing to between 0.09%
and 0.34% in patients having had an extraction.
The study had many methodological limitations,
such as, for example, the fact that the information
used was gathered using the post without the ability to confirm, or not, the existence of ONJ, and
without the ability, also, of excluding the possibility of duplicate cases; in addition, they only collected cases from the public medicine system and
none from the private medicine system22-24,72-74.
4.c. Randomised clinical trials
Given that ONJ was a disease which did not used to
be associated with the drugs when the pivotal studies were carried out with the different bisphosphonates, information which could have been produced
in these studies is not available with either
etidronate, alendronate, risedronate or ibandronate18. Neither were the trials designed to record
adverse secondary effects in the oral cavity.
On the contrary, in the HORIZON study, which
is pivotal for zoledronic acid, possible cases of ONJ
were recorded. This study, carried out on 7,736
women, administered 5 mg of zoledronate to the
treated group and a placebo to the control group,
supplemented by calcium and vitamin D in both
groups. At the end of the study two cases of ONJ
were found, one in each group, from which it was
concluded that zoledronic acid at the dose used for
the treatment of osteoporosis (5mg intravenous,
annually) does not increase the risk of ONJ5,17.

5. Clinical stages of ONJ
The AAOMS has described the following clinical
stages in ONJ75:
Stage I The presence of exposed or necrotic
bone in asymptomatic patients, with no evident
signs of infection.
Stage II The presence of exposed or necrotic
bone in patients, with pain and evident signs of
infection.
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Stage III The presence of exposed or necrotic
bone with pain, infection and one or more of the
following signs: pathological fracture, extra-oral fistula or osteolysis extending to the lower edge.

position paper on ONJ79, published an addendum in
which they clarified that CTX blood level values
could not be taken as a “golden rule” which enables
the prediction of the development, or not, of ONJ
following dental surgery80.

6. Diagnosis
The first problem we have at present in diagnosing ONJ is the absence of a universally accepted,
single definition of the disease. For this reason we
must opt for that which adapts best to our clinical
circumstances.
The panel of experts of the ASBMR recommends differentiating between a confirmed case,
which is defined as an area of exposed bone in the
maxillofacial region which is not cured after 8
weeks after its identification by a specialist, in a
patient being treated with bisphosphonates and
who has not received craniofacial radiotherapy
treatment. 8 weeks is the period of time in which
most traumas, extractions and surgical procedures
which could damage the soft tissues, are healed. In
cases in which the lesion might have appeared
spontaneously, or in which the period over which
it has developed is not known, the period of 8
weeks starts from the moment at which the specialist (doctor, odontologist) had documented the
lesion. A suspected case would be when the same
circumstances as above have occurred but in which
the 8 weeks have not passed. These suspected
cases should be kept under observation until the
confirmation, or not, of the existence of ONJ76.
6.a. Biochemical markers for bone remodelling and ONJ
In a study published by Marx et al76, the authors
found that the biochemical marker for bone
remodelling was “telopeptide C-terminal of collagen type I” in the blood (CTX) when fasting, and
observed that there was a correlation between its
levels and the length of period of use of oral bisphosphonates, suggesting that an increase in values of CTX in the blood could indicate a recuperation of bone remodelling, which happens when
the treatment with bisphosphonates is suspended.
In addition, they stratified the relative risk of suffering ONJ in such a way that values of CTX lower
than 100pg/ml would represent a high risk, values
of between 100pg/ml and 150pg/ml indicate a
medium risk and values over 150pg/ml, a low risk.
Levels of CTX in the blood increase by between
25.9 and 26.4pg/ml for each month of a break in
therapy indicating, according to the authors, a
recuperation of bone remodelling. High values of
CTX in the blood – above 150pg/ml - could be
used as a guide for oral surgery procedures since
the authors observe healing of mouth lesions
either spontaneously or after receiving the appropriate treatment, or, on the other hand delaying
mouth surgery in those patients who have levels
of CTX in the blood lower than 150 pg/ml. This
study has since been criticised by other authors
who do not agree with the recommendations
made by Marx et al4,77,78. This includes the ASBMR
working group which having recently published a

7. Already-established treatment of ONJ
The already-established medical and surgical treatment of ONJ can be found in numerous guides to
clinical practice, both national6,81-83 and international4,75,84-86, to which the interested reader are
referred, since it is moving away from the objectives of this document.

8. ONJ as a complication in the treatment
of osteoporosis
Most cases of ONJ are observed in patients who
have underlying neoplasia, those most frequent
described being multiple myeloma, breast cancer,
prostate cancer, and others4.
The few studies that are available have confirmed that the risk of ONJ in patients receiving
bisphosphonates for osteoporosis is very low, in
the order of 1 case per 100,000 prescriptions of bisphosphonate. So, the ASBMR working group estimates that the risk of ONJ associated with therapeutic use of bisphosphonates for osteoporosis
was between 1/10,000 and 1/100,000 patient/treatment years87. As mentioned in the previous section,
in the work published in Germany, they found a
risk of 1 case in every 100,000 patient years71 and
in Australia it was between 1 and 4 cases for every
10,000 patients17-19.
On the other hand, the HORIZON study, the
only study which has documented the appearance
of ONJ as an adverse effect, did not find an
increase in the risk of ONJ in patients receiving bisphosphonates, in this instance intravenously86.

9. Position statements and clinical guides
from medical, surgical and odontological
societies concerning ONJ
The expert authors of position statements and
clinical guides have agreed in general, on two
facts: on the one hand they recognise the scarceness of scientific evidence, and the need, therefore, to make recommendations based on the
opinions of experts; and on the other hand, there
have recently been published, in a short period of
time, updates which are largely converging in the
view that the risk of ONJ from bisphosphonates
utilized at doses used for the treatment of osteoporosis is very low, when previously they had
issued warnings on this matter.
The American Association of Oral Medicine
published in 2005 a position statement which indicated that patients who were at risk of developing
ONJ were those suffering from multiple myeloma
or metastatic cancer patients in whom intravenous
bisphosphonates were used, but also in patients
receiving bisphosphonates for osteoporosis. They
recognised the lack of clinical guides based on
evidence and that those that did exist were based
on the opinion of experts84.
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Recently, in December 2008, the American
Dental Association (ADA) published an updated
version of their recommendations for the management of patients receiving bisphosphonates by
mouth. This document updates the recommendations made by this association in 2006. Following
a detailed review of available literature, the ADA
indicates that the risk of developing ONJ apparently remains low. In addition, they say that we do
not have the direct evidence to identify patients at
high risk of developing this complication. In
another document also published by the ADA,
specifically on the dental management of those
patients who are receiving bisphosphonates, the
authors conclude that there is not a single piece of
evidence of any kind and, therefore, state that
stomatologists and odontologist should act “following their own criteria”88.
The Canadian Association of Oral and
Maxillofacial Surgeons (CAOMS) published a position statement in 200889. This document pays
much attention to the previous state of oral
hygiene of the patient. In patients with adequate
oral health the authors state that there is absolutely no problem with initiating treatment with bisphosphonates, be it oral or intravenous, providing
that there is a six-monthly check up89. If preventative mouth care has not been carried out or if
there is a dental emergency, these problems
should be resolve before the start of treatment
with bisphosphonates. If patients are already
receiving bisphosphonates and present with a real
dental emergency, invasive surgery should not be

delayed, although consideration should be given
to suspending the bisphosphonate treatment during the period of healing. For patients who require
non-emergency invasive dental treatment, the bisphosphonate treatment should be interrupted for
some months before the intervention until the
wound is healed. However, we did not find any
clinical studies which concerned themselves with
the convenience, or not, or with the duration, of
this interruption of treatment.
In Spain some consensus documents have
been published, sponsored by Professor Bagan6,81,
and others by different societies such as the
Spanish Society for Oral and Maxillofacial
Surgery83. The first, from 200682, centred on
patients with neoplasia and having intravenous
bisphosphonates, brings together recommendations as much for the prevention as specifically for
the treatment of already established ONJ, even
proposing a form for gathering data in a uniform
way. In this first document it is recommended
that, when a patient receives intravenous bisphosphonate at doses used for neoplasia, they should
be monitored by the odontologist/stomatologist at
least once a year, to detect, and in which case,
treat, caries and periodontal disease at an early
stage.
In an later work Balgan, et al6 promoted a protocol for those patients who are going to start
treatment with intravenous zoledronic acid for
their neoplasic pathology, which were previously
evaluated and treated by an oral hygiene professional.
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Position statement of the Spanish Society for Bone and Mineral Metabolism
Research (SEIOMM), and societies related to bone mineral metabolism, on
osteonecrosis of the jaws and bisphosphonates used in the treatment of
osteporosis
Materials and Methods
The methodology which has been followed has
been that of the consensus of the panel of experts.
The document generated has been sent to the scientific societies listed in Annex 2. The suggestions
or amendments made have been raised with the
panel of experts, who have accepted or rejected
them, before being re-presented for their reappraisal by the participating societies. The final
document brings together the results of this whole
process.

with bisphosphonates for their osteoporosis,
which could be at higher risk of developing ONJ
if they were going to undergo a dental operation?
3. Should bisphosphonate treatment be suspended before any such dental operation?
4. Is there any complementary test which
allows the establishment - unequivocally, or with
a high margin of safety – the risk of suffering ONJ?

by the panel of

Recommendations of the panel of experts
on the risk of ONJ in patients receiving bisphosphonates for the treatment of osteoporosis

The panel of experts, who met to review the first
part of this document, raised the following questions:
1. What is the risk of a patient who is being
treated with bisphosphonates for their osteoporosis suffering ONJ?
2. Is there a profile of a patient being treated

1. It is estimated that the risk of developing
ONJ in the context of treatment of osteoporosis is
in the region of 1 case for each 100,000
patient/years.
2. Although the risk of ONJ in patients treated
for osteoporosis is very low, a series of factors
associated with a higher risk of ONJ have been
described (Table 1). The predictive ability of each

Questions produced
experts
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of these factors is not established and is extremely low in terms of absolute risk.
The panel considers that, among patients treated
with bisphosphonates at the doses used for osteoporosis, those with a previous history of ONJ, those
being treated with immunosuppressors and those
undergoing prolonged treatment with bisphosphonates have a higher risk of developing ONJ.
3. Conservative odontological treatment can be
carried out at any time without previous suppression of treatment with bisphosphonates: on the
other hand:
3.a. In patients who are taking bisphosphonates at the dose required for the treatment of
osteoporosis for less than 3 years and who don’t
have additional risk factors, it is not necessary to
change or delay surgery if it is required. This
includes all odontostomatological surgery. These
patients should be attend periodical reviews.
3.b. In cases in which individuals are taking
bisphosphonates at the dose required for treatment of osteoporosis for less than 3 years and at
the same time are having therapy with corticoids,
contact should be made with the prescribing doctor to evaluate the possibility of suspending the
bisphosphonate treatment at least 3 months before
the oral surgery, except if the risk of fracture in the
patient is high (age > 70 years, presence of previous fracture, densitometry with T-score <-2.0), in
which case it is not necessary to suspend treatment. In case of suspension, the treatment should
be reinstated as soon as healing occurs.
3.c. In patients who are taking bisphosphonates at the dose required for treatment of osteoporosis for more than 3 years, who are those most
in need of treatment for this disease, it is necessary to especially evaluate the risk of bone fracture
and compare it with the risk of ONJ. The prescribing doctor should be contacted to consider suspension of treatment at least 3 months before surgery, except when the risk of a fracture in the
patient is high (age > 70 years, presence of previous fractures, T-score < -3,0) in which case it
should not be suspended. In case of suspension,
the treatment should be reinstated as soon as healing occurs, see algorithm on page 49.
4. The panel had the view that not a single
complementary test has shown the sensitivity or
specificity for the prediction and early diagnosis of
ONJ. Some authors have recommended the use of
blood sCTX as a marker for risk, but at present
there is no solid scientific evidence which validates its use. The reasons are90:
a) The values proposed as indicating high risk
of suffering ONJ are within the range of reference
of sCTX in premenopausal women who are
healthy and not in treatment, even if there is a significant variation in the ranges of reference according to different studies and analytical methods.
b) For the interpretation of the values of sCTX
the co-efficient of variation (CV) needs to be taken
into account, which integrates the analytical and
biological variabilities. In the case of sCTX this CV
is high.

c) The CV determines the minimum significant
change or critical difference, which is the minimum change (in %) in the value of the marker
between two consecutive demarcations which
indicate a real and significant change in the activity of the process. The minimum significant change
of sCTX is not well established, varying between
30 and 60% according to different studies.
d) Different commercial kits for sCTX give disparate results. It is necessary to establish standardised laboratory protocols to determine the CV, to
calculate the minimum significant change and to
establish well defined ranges of reference for
sCTX.
e) There are no controlled studies available
which guarantee the use of sCTX as a predictive
marker for ONJ. The predictive ability of sCTX for
ONJ should be explored through ROC curves to
identify sensitivity, specificity, positive predictive
value and negative predictive value.

Table 1. List of risk factors described as being
associated with ONJ*91
-Chemotherapy
-Cancer
-Immunotherapy
-Diabetes mellitus
-Female sex. Oestrogens
-Changes in coagulation
-Infections
-Tobacco
-Dental risk factors: periapical pathology, periodontal disease, dental abscesses, surgical procedures which affect the bone, trauma caused
by poorly adjusted dental prostheses
-Drepanocytosis
-Systemic erythematous lupus
-Variations in atmospheric pressure
-Haemodialysis
-Hypersensitivity reactions
-Hypothyroidism
-Storage diseases
-Corticoids
-High blood pressure
-Arthritis
-Blood dyscrasias
-Vascular disease
-Alcohol abuse
-Malnutrition
-Advanced age
-Gaucher’s disease
-HIV infection
-Chronic inactivity
-Hyperlipidemia and fat embolism
-Osteoporosis
-Neurological damage
*Factors listed in at least one publication, without
there being a clear differentiation between those
patients treated with bisphosphonates for neoplasia as for osteoporosis.

SPECIAL DOCUMENTS / Rev Osteoporos Metab Miner 2009 1;1:41-51

Algorithm

Patient who receives biphosphonates at the dose for osteoporosis
< 3 years

> 3 years

Assess risk of fracture** Is
there a high risk?

Are there risk factors for ONM?

No

Yes

Yes

Assess risk of fracture* Is
there a high risk?
Yes

No

Contact
prescribing
doctor
Carry out dento-alveolar surgery
which is required

No
Suspend treatment for 3 months and then re-initiate
* > than 70 years old, presence of previous fractures and T-score < than -2.0
** > than 70 years old, presence of previous fractures and T-score < than -3.0
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