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ABSTRACT
Bone metastases affect a large number of oncological patients and can determine complications that can impact
the quality of life of our patients and further translate into lessen treatment results and overall survival. Treatment
with bisphosphonates (BP) has proven its efficacy in preventing the development of the complications related to
bone metastases. BP are well tolerated in general but severe adverse events can occur, like osteonecrosis of the
jaw (ONJ). Besides ONJ there are other dental and maxillofacial complications determined by BP, complications
that by elementary preventive measures can be avoided.
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INTRODUCTION
Bone metastases commonly affect patients with
prostate, breast, kidney and lung cancer and also
patients with multiple myeloma and can determine
skeletal complications known as skeletal related
events (SRE) that impair the quality of life and
survival of oncological patients. SRE are represented by spinal cord compression, pathological
fracture, the need for radiotherapy or surgery to
bone and hypercalcaemia [1]. Approximately 40%
of patients with lung cancer and bone metastases
will present a SRE and their median survival rang-

es from 6 to 12 months [2]. In patients with breast
cancer and bone metastases SRE were observed in
more than 50% of patients and median survival
was 7 months in patients that developed SRE versus 16 months in patients with no SRE based on
the results of a study that included 36,000 patients
with breast cancer [3]. The treatment of SRE implies prolonged hospitalization and increased costs
and can be represented by external beam radiation
therapy, radioisotopes, endocrine therapy, chemotherapy, targeted therapy, therapy with bone-modifying agents and even surgery [1].

Corresponding author:
Assist. Prof. Adina Nemes, MD, PhD
E-mail: adina.nemes@umfcluj.ro

12

Romanian Journal of Stomatology – Volume LXVII, No. 1, Year 2021

Romanian Journal of Stomatology – Volume LXVII, No. 1, Year 2021

EFFICACY OF BISPHOSPHONATES (BP) IN
BONE METASTASES
BP are analogues of pyrophosphate that administered in patients with bone metastases reduce
skeletal morbidity and relieve bone pain [4-6]. BP
inhibit osteoclast activity determining decreased
bone resorption and increased mineralization, primarily at active remodeling sites [4].
BP are recommended in patients with breast
cancer and bone metastases, in patients with castration resistant prostate cancer and bone metastases, in patients with lung cancer, kidney cancer and
other solid tumors with bone metastases and in patients with multiple myeloma [7]. Zoledronic acid
is the most commonly used BP in clinical practice
but there are also other BP approved in cancer patients [1].
Administration of zoledronic acid in patients
with breast cancer and bone metastases reduced
the risk of developing SRE by 20% when compared to pamidronate (p < 0.05) [8]. Saad and colleagues showed in a placebo-controlled study that
included 643 patients with castration resistant
prostate cancer that administration of zoledronic
acid determined fewer SRE (33% vs. 44% in the
placebo arm, p = 0.021), a longer time to the first
SRE and improvement in bone pain [9]. When administered in patients with other solid tumors zoledronic acid also reduces the risk of SRE (38%
zoledronic acid arm vs. 47% placebo arm) and prolongs the time to the first SRE (230 days zoledronic
acid arm vs. 163 days placebo arm) [10].

ADVERSE EVENTS OF BISPHOSPHONATES
IN DENTAL MEDICINE
Treatment with BP is well tolerated and the
most common adverse events observed are acutephase reactions, hypocalcaemia, renal dysfunction,
arthralgias and ONJ [11-13]. Besides these adverse
events there are other dental and maxillofacial
complications that can occur in patients with prolonged administration of BP such as pain, swelling
of soft tissues, suppuration, ulceration, sinus tract
infection [14-16], extraction socket persistence
[17], dental implant failure, periodontal pockets,
tooth mobility, delay in teeth eruption and prolonged orthodontic treatments with incomplete
space closure that can affect the quality of life of
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these patients and lead to complications that can
determine treatment delays, and subsequently alter
overall survival.
ONJ is defined as an area of exposed bone in
the maxillofacial region that did not heal within 8
weeks after identification by a health care provider, in a patient who was receiving or had been exposed to a BP and had not had radiation therapy to
the craniofacial region and can be observed in approximately 1%-10% of the patients that receive
BP, especially in patients that receive monthly BP
iv and have preexisting dental problems [13,1824]. The susceptibility of the jaws to ON may be
determined by several characteristics of the anatomy and physiology of the bone. Their increased
prevalence in the maxilla and in the mandible
compared to other bones, is assumed to be due to
BP preference to deposit in high turnover bones
with increased remodeling properties, determined
by the masticatory system physiology and particularities [15,25,26].
The duration of treatment with BP, the dose
used, the type of solid tumor and concurrent administration of other drugs such as Trastuzumab,
glucocorticoids and antiangiogenic drugs may increase the incidence of ONJ [27,28]. The incidence
of ONJ can be reduced by dental preventive measures such as dental consultation and orthopantomography and dental care if required before the
initiation of BP. In a study that evaluated the importance of dental preventive measures in reducing the risk of ONJ Ripamonti and colleagues
found that only 1.3% of the patients that underwent these measures developed ONJ versus 3.2%
of the patients that did not have a dental consultation before initiation of BP [29]. An interesting observation was made by Iuliis DE et al. in their
study, according to which, based on their analysis
of 200 solid tumor with bone metastases patients
that underwent zoledronic acid treatment, after
daily administration of vitamin D and calcium,
recommendation to reduce alcohol intake and stop
smoking, the results did not mention a single ONJ
case after the 6 month assessment period [30].
Bone mineral density (BMD) measurements
have a very important role in the assessment of
bone quality. Nevertheless, the dual energy x-ray
absorptiometry (DXA) does not always accurately
predict the risks overtaken, in terms of bone quality, when using pharmacological products. Bone
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turnover, microarchitecture, mineralization, micro-damage and matrix/mineral composite, using
different investigation techniques, are important
tools in assessing bone quality in oncological patients treated with BP [31].
When assessing the bone mineral density
(BMD) of the jaws, multiple studies have demonstrated that dental radiographs such as panoramic
images, offer pertinent predictions in patients with
BMD modifications, using the dental panoramic
indices (mandibular cortical index-MCI, mental
index-MI, panoramic mandibular index-PMI)
[32,33], but not always in correlation with other
scheletal sites [33]. Another study showed that patients diagnosed with BP related ONJ, presented
an increased mandibular inferior cortical bone
thickness compared with patients treated with BP
but without ONJ and also controls [34].
In dental practices, panoramic X-rays (as
two-dimensional image) and CBCTs (as three dimensional-images), offer substantial information
about BMD levels of oncological patients undergoing BP therapy. As risks of developing ONJ are
higher in these patients, a pre BP treatment dental
evaluation should be mandatory.
From a dental medicine point of view, the implications and complications of BP therapy in oncological patients are multiple. Prevention of oral
pathologies, through improvement of oral hygiene,
is the best possible way to reduce the risk of developing ONJ. Whenever oral pathologies do appear,
these should be treated before beginning treatment
with BP.
In a retrospective study conducted by Fung P et
al. it was demonstrated that the risk of ONJ in jaws
increases considerably with the BP treatment duration [35].
During BP treatment, tooth extraction especially is associated with a very high risk of ONJ
[36,37]. A case report published in 2015, has
showed the direct correlation between long intravenous administration of BP and tooth extraction
with the occurrence of characteristic radiographic
aspect of ONJ, in a multiple myeloma patient [38].
There have been studies which proved that antibiotic prophylaxis,2-4 days before and 7-10 days after the procedure in association with antimicrobial
mouth rinsing [27], reduces the risk of ONJ up to
0% [39].
Another dental procedure, bone surgery in or
outside the context of tooth extraction, is consid-
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ered to be highly associated with ONJ occurrence.
Ghidini G et al. have demonstrated in their retrospective study that Er:YAG laser treatment or
LLLT improve the outcomes of dental surgical
therapy in oncological patients that undergo BP
therapy [40]. The same conclusion was drawn by
Vescopi P. et al. when studying their proposed surgical protocol using LLLT therapy in tooth extractions [41].
A surgical procedure in the oral cavity, dental
implant positioning, is also influenced by the use
of BP, as Yajima N et al. have published in their
findings and showed increased cortical BMD directly correlated with duration of BP treatment
[42]. A case report published in 2015 has drawn
attention to the fact that metastatic breast cancer in
patients treated with BP leads to the occurrence of
metastatic cancer deposits in peri-implant sites, after precise histopathological analysis [43]. Also, in
a study published in 2017 by Pogrel MA and Ruggiero SL, the authors proved the occurrence of a
localized osteonecrosis around previously successfully inserted implants [44,45], without any
modifications in the structure of the adjacent remaining teeth bone [44]. An interesting observation was made by Mozzati M. et al. in their research, which states the fact that the administration
way of BP will also influence the occurrence degree of ONJ in oncological patients in need of dental implants. Based on their research and the American Association of Oral and Maxillofacial
Surgeons, intravenous BPs contraindicates dental
implant placement, compared with orally administered BPs which only imply caution when undergoing this surgical procedure [46].
There is also evidence of periodontal involvement preceding ONJ in oncological patients receiving BP. As Nicolatou-Galatis O et al. published in
their study, the symptoms included pain, bleeding,
fistula, swelling, pockets and tooth mobility, and
lasted for 8-24 weeks before ONJ diagnosis [47].
When analyzing the effect of zoledronate on
dental pulp stem cells and gingival fibroblasts,
Pourgonabadi S et al. concluded in their study that
this third generation BP has anti-proliferative and
pro-apoptotic effects on the stem cells, thus having
an unfavorable impact on regenerative potentials
of the human body [48].
Of course, the mechanisms of ONJ formation
are still being studied. In 2018, Cui P et al. have
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demonstrated the blocking of the osteocyte-osteoblast communication, thus new bone formation
confirmed by bone histomorphometry, when administrating zoledronate systemically [49].
Following the same idea, Hernandez M et al.
approached the same mechanism of osteoclast inhibition in children, emphasizing this interference
of this phenomena in the temporary teeth exfoliation and eruption processes of permanent teeth,
determining delays in tooth eruption patterns.
Also, their study showed no reported ONJ cases in
children treated with BP [50].
From an orthodontic point of view, the study
conducted by Krieger E et al. demonstrated bone
metabolism modifications, with consequences like
tooth movement deceleration and therefor longer
treatment duration, incomplete space closure and
lack of root parallelism especially in crowding cases treated with extractions or initial spaces [51].
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CONCLUSIONS
Treatment with BP has long time proven its efficacy in prevention of SRE in cancer patients with
bone metastases but the positive effects can sometime be encumbered by multiple dental complications that impact the quality of life of our patients
and systemic treatment results.
The doctors should be aware of the possibility
of these complications occurrence and improuve
the active prevention methods reduce the incidence
of these adverse events.
In the same time, the patients who need an surgical treatment in dentistry (extraction) should inform the doctor about BP in medical history.
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