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Abstract 

 

Introduction 

Bisphosphonates (BFs) are drugs 

used to treat various medical illnesses; 

their prescription has increased over the 

years due to the various indications for 

use. They are used to control some 

diseases, such as osteoporosis, Paget's 

disease, myelomas, bone metastases. 

They are analogous to 

pyrophosphates, with the replacement 

of a carbon atom by an oxygen atom, 

and pyrophosphates are chemical 

compounds that physiologically 

Bisphosphonates are drugs used for treatment of many medical diseases; their 

prescription has increased over the years due to the various indications for use. They 

come in two distinct groups: containing nitrogen (alendronate, ibandronate, 

pamidronate, risedronate and zolendronate) and without nitrogen in their 

composition (etidronate and tiludronate). Despite being used in the treatment of 

several diseases, they can lead to the development of osteonecrosis in the patient's 

maxilla and/or mandible, when submitted to dental procedures, such as extractions, 

surgeries or traumas for non-adapted prostheses. It is recommended that patients 

who use bisphosphonates visit the dentist at least once a year, for better control and 

monitoring of oral health. 
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regulate bone calcification and 

resorption [1]. 

As they are synthetic analogues 

of pyrophosphates, BFs have a high 

affinity for hydroxyapatite crystals, 

targeting the mineral portion of bone 

tissue [2]. Due to this great affinity for 

mineralized tissues, they act in sites of 

great bone formation and resorption. 

Through these characteristics, a study of 

the use of these drugs in the treatment 

of bone diseases was initiated [3]. 

BFs are considered safe drugs, 

with the objective of preventing bone 

resorption [4]. Despite being used in the 

treatment of several diseases, they can 

lead to the development of 

osteonecrosis in the patient's maxilla 

and/or mandible, when submitted to 

dental procedures, such as extractions, 

surgeries or traumas [5]. 

The BFs are presented in two 

distinct groups: containing nitrogen 

(alendronate, ibandronate, pamidronate, 

risedronate and zolendronate) and not 

containing nitrogen in its composition 

(etidronate and tiludronate) [6]. Freitas 

et. al. [7] divided the BFs into first, 

second and third generation groups, the 

first generation being those that do not 

have nitrogen (clodronate, etidronate 

and tiludronate,) and the second and 

third generation groups that contain 

nitrogen (alendronate; pamidronate; 

ibandronate, and risendronate and 

zoledronate, respectively). The second 

and third generation BFs differ from the 

first group, as they strongly adhere to 

the mineral hydroxyapatite present in 

the bone tissue. 

They are medications known for 

their long half-lives. Alendronate, for 

example, has a half-life of eleven years 

and nine months [8]. The authors Marx, 

Cillo and Ulloa [2] also reported that the 

effects of bisphosphonates can remain in 

the body for approximately ten years. 

This is because BFs manage to lodge for 

a long time within the bone matrix. 

Through their action on osteoclasts, they 

produce a reduction in bone resorption, 

thus predominating the bone formation 

process, in which a positive calcium 

balance and bone mass gain are 

achieved [9]. 

These drugs are prescribed by 

specialist physicians, usually 

gynecologists, hematologists, urologists, 

however, osteonecrosis in the jaws 

caused by the use of bisphosphonates 

(BRONJ) is most often reported in 

articles in the dental field [10]. 

Osteonecrosis is a clinical condition 

characterized by bone necrosis, resulting 

from systemic and local factors that 

compromise bone vascularization [11]. 

his bone necrosis can be due to poor 

healing of bone tissue in the jaws after 

an invasive dental procedure or it can 

occur spontaneously without any 

apparent triggering factor. Some risk 

factors specific to this bone pathology 
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can be described, such as radiotherapy 

to the head and neck, advanced 

periodontal disease, oral procedures 

involving bone surgery, edentulous 

regions and chronic trauma caused by 

poorly fitted prostheses [12]. 

Due to the direct relationship 

between the use of BFs and dental 

procedures that involve bone 

remodeling, it is necessary that the 

dentist has knowledge about these to 

correctly manage the patient, avoiding 

damage to the oral cavity [13]. 

Methodology 

The bibliographic research 

developed was exploratory, qualitative 

and descriptive [14]. Qualitative 

research can be defined as a non-

statistical study, which identifies and 

analyzes in depth data that are difficult 

to measure from a certain group of 

individuals in relation to a specific 

problem. 

To achieve the objective of this 

study, bibliographic research from 

secondary sources was used as a 

method. For [15] bibliographic research 

is developed from material already 

prepared, consisting mainly of books 

and scientific articles, in addition to 

texts disseminated by magnetic and 

electronic texts, seeking to explain a 

problem, from published theoretical 

references, with the intention of 

collecting knowledge about a problem, 

constituting the basic process for 

monographic studies. 

The collection source was the 

database of the Scielo and Pubmed 

search sites using the keywords 

Bisphosphonates; osteonecrosis; dental 

prosthesis. Journals that were in 

Portuguese and English were selected, 

with a predominance area in dentistry 

and dated from 2001. 

Results (Review)  

Bisphosphonates and their 

pharmacology 

BFs began to be used around 1960 

as a treatment for several diseases, such 

as bone metastases, lung cancer, 

multiple myeloma, Paget's disease, 

control of calcium metabolism diseases, 

and mainly in the treatment and 

prevention of osteoporosis. It is 

estimated that between May 2003 and 

April 2004, 22 million prescriptions for 

alendronate occurred in the US, making 

it the most prescribed drug for the 

treatment of osteoporosis in the world 

[16]. 

BFs are synthetic analogues of 

inorganic pyrophosphate, in which the 

central oxygen atom (P-O-P) is replaced 

by a central carbon atom (P-C-P). 

Pyrophosphates are chemical 

compounds present in the body of all 

individuals, responsible for the 

physiological regulation of calcification 

and bone resorption [13]. They present 
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in their chemical structure two 

phosphate groups (PO3) covalently 

bonded to a central carbon, plus two 

chains generically called R1 and R2. The 

short first chain is responsible for the 

chemical and pharmacokinetic 

properties of BFs, in addition to 

conferring, together with the phosphate 

groups, high affinity to bone tissue. The 

long R2 chain, on the other hand, 

determines the anti-resorptive potency 

and the pharmacological mechanism of 

action [17]. 

BFs are divided into two 

categories of chemical structures of the 

R2 chains, nitrogen and non-nitrogen. 

Nitrogen is not metabolized and 

accumulate in bone tissue, and thus 

remain active for many years. Therefore, 

they are considered more potent than 

non-nitrogenous [18]. 

There are three types of BF 

generations: first generation or non-

nitrogen, second generation or nitrogen, 

and third generation or zoledronic acid. 

Within the first-generation group are 

etidronate, clodronate and tiludronate, 

which weakly bind to hydroxyapatite 

crystals. The second-generation ones, 

comprised of alendronate, pamidronate 

and ibandronate, are about 10 to 1000 

times more potent than the first-

generation ones. Finally, risendronate 

and zoledronate are considered third 

generation, are 100 to 850 times superior 

to pamidronate, and the most potent 

among those already submitted to in 

vitro and in vivo tests [19]. 

BFs can be administered orally or 

intravenously. BFs for oral use are 

poorly absorbed by the body through 

the gastrointestinal tract. At the end of 

the process, the bioavailability is less 

than 1% in most types. The plasma half-

life of BFs is quite short, ranging from 30 

minutes to two hours, however, after 

being absorbed by bone tissue, it can 

remain for more than 10 years in 

skeletal tissues. However, once new 

bone tissue is deposited on layers 

containing bisphosphonates, the effect 

on osteoclasts decreases if drug use is 

discontinued [13]. Some side effects can 

be described, such as inflammation in 

the esophagus, bone pain in the 

maxillofacial region [20]. 

Intravenous BFs have greater 

potency, inducing a greater risk of 

developing osteonecrosis. This is the 

risk directly proportional to the time of 

use of the drug [21-22]. This pathway 

has a faster absorption, the drug is 

available more quickly to deposit in the 

bone [23]. 

Osteonecrosis associated with the use 

of bisphosphonates 

Osteonecrosis of the jaws was 

first described in 2003 by Robert E. 

Marx, who described this side effect in 

patients taking Pamidronate and 

Zoledronate [24]. 
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Patients can be classified in this 

condition based on three characteristics: 

current or previous treatment with BFs, 

necrotic bone exposed in the maxillary 

or mandibular region for more than 

eight weeks, with no history of radiation 

therapy in these regions [25]. 

Clinically, osteonecrosis 

associated with the use of BFs is similar 

to osteoradionecrosis, there is 

destruction of the oral mucosa that leads 

to bone exposure in the maxilla or 

mandible, generating necrotic content. 

This necrosis may present with or 

without pain. Associated with this 

clinical picture, other signs and 

symptoms may also appear, such as 

gingival redness, edema, suppuration, 

dental mobility of the adjacent elements, 

paresthesia, enlarged lymph nodes close 

to the region in question, as well as 

sinusitis and nasal secretion as well. 

[26]. 

Some systemic factors may be 

related to osteonecrosis: diabetes; 

immunosuppression; other drugs such 

as chemotherapy and corticosteroids. 

[27]. Progressive osteonecrosis, with 

subsequent involvement of adjacent 

teeth, leads to poor oral hygiene of the 

elements close to the lesion. This poor 

hygiene facilitates the infection at the 

site, making the episode of necrosis 

more extensive, leading to mobility and 

tooth loss [25]. 

Osteonecrosis is relatively 

common in the mandible, as the site is 

often exposed to the external 

environment during extractions, major 

dental procedures and during oral 

hygiene [28]. Some authors believe that 

this predilection is due to the fact that 

this is the only bone tissue submitted to 

continuous trauma and exposed to the 

environment through the gingival 

sulcus, justifying the high percentage of 

cases triggered by tooth extractions. The 

risk of osteonecrosis increases with 

dental manipulation and poor oral 

hygiene, so that, when the bone 

structure is exposed to the oral 

microbiota, there is an increase in 

infection, producing significant pain, 

swelling, purulent secretion and 

progressive bone necrosis that is very 

difficult to be treated [29-30]. 

There are events that can lead to 

the development of BF-related 

osteonecrosis have been determined: 

wounds that do not heal after 

extractions; soft tissue injuries caused by 

ill-fitting dentures that do not heal; 

osteomyelitis caused by implants and 

spontaneous causes [31]. 

The factor considered as the main 

triggering factor for osteonecrosis is 

tooth extraction, but other factors, such 

as untreated periodontal disease; 

mucosal trauma due to maladaptation 

of prostheses; patients with 

compromised immune system, 
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implants, apical and periodontal 

surgery with bone exposure, diabetes, 

obesity, alcoholism, smoking, poor oral 

hygiene, use of corticosteroids, anemia, 

atherosclerosis, age above 65 years, use 

of chemotherapy drugs, use of BFs for 

more than three years, type of BFs used, 

coagulation disorders, are conditions 

that can favor or trigger the necrosis 

event [32-40].    

Dental prosthesis and the use of 

bisphosphonates 

 Dental prosthesis is an alternative 

dental treatment that improves 

chewing, phonation, swallowing and 

the self-esteem of patients who have 

suffered tooth loss [41-42]. The high 

incidence of tooth loss is a reality that is 

still present in many patients, despite all 

health education and prevention in 

Dentistry. 

Tooth loss, in addition to altering 

the stomatognathic system, can generate 

other systemic ones, due to limitations 

in masticatory function and to 

consuming a balanced diet. 

Rehabilitation with a dental prosthesis 

enables the restoration of these lost 

functions, in addition to improving the 

patient's esthetics. The adaptation of the 

prosthesis must be the best possible, so 

as not to lead to a failure of function, 

and consequently to mucosal injuries 

[43]. 

Osteonecrosis induced by BFs is 

characterized by the incapacity of the 

affected bone tissue to repair and 

remodel itself in the face of 

inflammatory conditions triggered by 

mechanical stress (chewing), extractions, 

irritations caused by prostheses or 

dental and periodontal infection [44]. 

The study by Gegler et al. [45] 

reported that, in addition to recent tooth 

extraction, one of the reasons that 

triggered osteonecrosis was trauma to 

the oral mucosa after the installation of 

a removable partial denture in patients 

using BFs. Dotto and Dotto [46] also 

mentioned that in their study, two 

patients who were undergoing therapy 

with the use of BFs complained of 

discomfort and pain when using dental 

prostheses. Aiex et al. [47] mentioned 

that in July 2010 a patient sought dental 

care due to pain in the gums, diagnosed 

with osteonecrosis associated with the 

use of BFs in the mandible, on the right 

side, due to the use of an ill-fitting 

dental prosthesis. Thus, poorly fitted 

dental prostheses can facilitate the 

emergence of osteonecrosis in patients 

who use bisphosphonates. 

It is necessary for the dentist to 

pay attention after installing a 

prosthesis in patients with a history of 

using BFs. Patients using removable 

dentures should be constantly examined 

for trauma zones produced by poorly 

fitted prostheses, especially on the 
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lingual surface of the alveolar crests. 

[48]. 

Ricon et al. [49] commented that a 

careful examination should be carried 

out in edentulous patients who use full 

dentures, where adaptation and 

adjustment can be made and guidelines 

for good hygiene and adjacent care can 

be established, in addition to 

maintaining a systematic review of the 

oral cavity every 3 months. 

Diagnosis and treatment of 

osteonecrosis due to the use of 

bisphosphonates 

The presence of osteonecrosis 

may manifest some clinical symptoms, 

such as pain, sweating, paresthesia, 

suppuration, soft tissue ulceration, intra 

and/or extra-oral fistula, abscesses, tooth 

loss, mobility, maxillary sinus 

involvement, pathological fracture of 

the mandible. When the necrosis is at an 

advanced stage, it may present with an 

ill-defined radiolucidal radiographic 

image, moth-eaten appearance, with or 

without central radiopaque 

sequestration [33, 39]. 

 After diagnosis, it is possible to 

divide osteonecrosis into four stages: 

0: Necrosis / not apparent bone 

exposure; intraoral fistula; deep 

periodontal pocket; small osteolytic 

lesion on radiograph. 

1: Necrosis / apparent bone exposure; 

asymptomatic; no infection. 

2: Necrosis / bone exposure; infection; 

with or without suppuration; ache. 

3: Stage number 2 increased; extent of 

necrosis; pathological fractures; 

extraoral fistula, bucosinusal 

communication [36]. 

 For each stage, there is a specific 

treatment: 

0: Mouthwashes with chlorhexidine; 

good oral hygiene; fistula or pouch 

cleaning; antibiotics. 

1: Same behavior as stage number 0. 

2: Same stage 0 procedures and 

antibiotics for three weeks. 

3: Soft tissue curettage without exposing 

bone; good nutrition with supplements 

or transfusion; curettage or surgical 

removal of the necrotic area and 

antibiotic therapy for three weeks [36]. 

Regarding surgeries, the best 

recommendation is to postpone as much 

as possible, if necessary, restricting only 

the affected area. An adjunctive 

treatment is to cover the bone necrosis 

with a resorbable collagen membrane to 

improve healing. The uses of hyperbaric 

chambers have shown improvements in 

terms of neutralizing anti-angiogenic 

effects, bacterial activity and aiding in 

healing. Laser therapy has also been 

used, due to its biostimulant properties, 

it helps to increase the organic matrix of 

the bone, stimulates the growth of 

vessels [31, 33, 36, 39]. 
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Discussion and Conclusion 

It is recommended that the 

patient who uses BFs visit the dentist at 

least once a year, for better control and 

monitoring of oral health. The 

professional must avoid tooth 

extractions and control the patient's 

periodontal disease to avoid a future 

need for tooth extraction. Trauma 

injuries should be avoided, especially 

those caused by dental prostheses, 

especially in the lingual region. 

It is of great importance to carry 

out a complete anamnesis in patients 

who use BFs, obtaining the most 

complete data possible for planning and 

conducting the dental treatment, some 

data with the use of medication in the 

bisphosphonate category, such as time 

of use, dosage, systemic changes, and 

keep contact with the physician 

responsible for the prescription. 

Prior dental appointments should 

aim at the total elimination of any 

possible source of infection, seeking to 

reduce the accumulation of bacterial 

plaque, control periodontal 

inflammation, eliminate cavities and 

deficient restorations, guidance for 

proper oral hygiene, as well as perfect 

fit for maladaptive dentures. In patients 

in whom bisphosphonates have already 

been administered, the main orientation 

is to avoid, whenever possible, 

extractions and, when really necessary, 

they should be done trying to cause 

minimal trauma [46]. 

Professionals who prescribe BFs 

should inform the patient about the risk 

of developing osteonecrosis after 

performing surgical and rehabilitative 

procedures in the oral cavity. 

Prevention is the main way to 

avoid BF-related osteonecrosis, so 

patients should be advised to seek a 

dentist before, during and after starting 

therapy with this drug. 
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