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ABSTRACT

Osteonecrosis is a lateral complication in patients receiving base phosphonates. This
complication rarely occurs; if it does, it can cause serious problems for patients and can even lead
to pathological fractures in the mandibular. It is aimed to evaluate the effect of bisphosphonates
on orthodontic tooth movement in osteoporotic patients with maxillofacial radiological point. For
this, 64 articles published between January 2004 and November 2024 in the Scopus Wiley Online

Library, Web of Science, Cochrane Central Register of Controlled Trials, EBSCO, ISI, Elsevier,
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and the Google Scholar search engine were reviewed using relevant keywords ("Orthodontics,"
"Base Phosphonates,” "Osteoporotic patients"). Osteoporosis can create unique challenges for
dental treatments. There are unlikely to exist medications that stimulate dental movements.
Nonetheless, while some efforts are currently being made to develop a few medicines, their
application has not yet accelerated orthodontic treatment. However, some medications slow
toothpaste in the treatment of orthodontics that may be unintentionally used by the patient. These
drugs are the processes of glandin, such as NSAIDS (analgesic drugs: ibuprofen, aspirin, and
naproxen), which can lead to a decrease in tooth movement and subsequently prolong the
duration of orthodontic treatment. Therefore, people in the process of orthodontic treatment
should avoid continuous use of these non-steroidal anti-inflammatory drugs, or so-called
NSAIDS. Individuals undergoing orthodontic treatment ought to substitute these painkillers with

acetaminophen in order to prevent dental movements from impairing them.

KEYWORDS: Orthodontics; Base Phosphonates; Osteoporotic patients.
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EFECTO DE LOS BIFOSFONATOS SOBRE EL MOVIMIENTO DENTARIO
ORTODONCICO EN PACIENTES OSTEOPOROTICOS CON PUNTO
RADIOLOGICO MAXILOFACIAL: UNA REVISION SISTEMATICA

La osteonecrosis es una complicacion lateral en pacientes que reciben fosfonatos basicos. Esta
complicacion es poco frecuente; de ocurrir, puede causar problemas graves a los pacientes e
incluso provocar fracturas patoldgicas mandibulares. El objetivo es evaluar el efecto de los
bifosfonatos en el movimiento dental ortodéncico en pacientes osteoporéticos con un punto
radioldgico maxilofacial. Para ello, se revisaron 64 articulos publicados entre enero de 2004 y
noviembre de 2024 en Scopus Wiley Online Library, Web of Science, el Registro Cochrane
Central de Ensayos Controlados, EBSCO, ISI, Elsevier y el motor de busqueda Google
Academico, utilizando palabras clave relevantes ("Ortodoncia”, "Fosfonatos basicos"”, "Pacientes
osteopordticos”). La osteoporosis puede plantear desafios Unicos para los tratamientos
odontoldgicos. Es poco probable que existan medicamentos que estimulen los movimientos
dentales. No obstante, si bien se estan realizando esfuerzos para desarrollar algunos
medicamentos, su aplicacion aun no ha acelerado el tratamiento ortoddncico. Sin embargo,

algunos medicamentos ralentizan el efecto de la pasta dental durante el tratamiento de ortodoncia,
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lo cual puede ser utilizado involuntariamente por el paciente. Estos medicamentos, como los

AINE (analgésicos: ibuprofeno, aspirina y naproxeno), son productos de la glandina, lo que

puede provocar una disminucion del movimiento dental y, en consecuencia, prolongar la

duracién del tratamiento de ortodoncia. Por lo tanto, quienes se someten a un tratamiento de

ortodoncia deben evitar el uso continuo de estos antiinflamatorios no esteroideos (AINE).

Quienes se someten a un tratamiento de ortodoncia deben sustituir estos analgésicos por

acetaminofén para evitar que los movimientos dentales los afecten.

PALABRAS CLAVE: Ortodoncia; Fosfonatos de base; Pacientes osteoporéticos.

INTRODUCTION

Osteoporosis, also known as elevated bone
mass, is a pathological condition
characterized by an increased susceptibility
to tooth loss [1-3]. These types of bones can
be easily broken or in the form of a
pathological status as they do not have the
flexibility and the strength of the healthy
bones. An additional concern pertains to the

intravenous injection of base phosphonate, a

medication commonly prescribed for the

management of osteoporosis that s
becoming more prevalent among women;
this drug induces a condition known as ONJ
Syndrome  [4]. This syndrome s
characterized by the death or deterioration of
minute portions of the maxillary bone. The
teeth situated in these anatomical regions
have the potential to induce bone loss;

furthermore, applying pressure to these

bones can result in excruciating pain [5]. It is
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unimportant to mention that jawbone

destruction may also occur [6].

Although many of these have been
associated with tooth extraction or dental
trauma, some lesions appear to have
spontaneously occurred. Should the implant
be utilized or tooth extraction be necessary
as part of the treatment plan, it may be
necessary to postpone the resolution of
osteoporosis. A class of synthetic base
phosphonates comprises analogous
pyrophosphate samples, such as extremely
potent medications designed to obstruct bone
analysis [7]. They exhibit a striking
resemblance to calcium, are either
endogenously stored in the bone or
eliminated via urine. Due to the absence of

bass phosphonate, its elevated concentration

will persist in the bone indefinitely [8].

While there is ongoing research into the
mechanism of base phosphonates, certain
fundamental pathological physiologists are
able to comprehend it. Due to the mixture of
components, base phosphonates adhere to
the bone and are subsequently consumed by
osteoclasts. Osteoclast digestion of bass
phosphonates induces apoptosis, also known
as programmed cell death. Osteoblasts
additionally impede the absorption of
osteoclasts  [9].  Unavoidably,  base
phosphonates have an effect. In the case of
hypercalcemia (an elevated blood calcium
level), osteitis deformans (bone disease), the
spread of bone disease (with or without
hypercalcemia), and the presence of multiple
malignant tumors of bone marrow cells,
these conditions are treated intravenously.

Oral administration is the only approach

taken to treat osteoporosis. In all situations,
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dental interventions are not restricted.
Millions of women who experience
menopause prior to or following menopause
are orally administered osteogenesis-related
skeletal accidents preventative measures

[10].

Thousands of patients also receive base
phosphonate as part of their chemotherapy
diet to treat malignant diseases. Similarly,
some people intend to benefit from dental
treatments despite their diseases and
bisphosphonate. Patient prognosis improves
when surgical procedures and dental
implants are excluded from the treatment
plan. This is critical information that every
dentist must be aware of for the

aforementioned reasons [11].

Steroids (formerly known as corticosteroids
or cortisone), which are hormones secreted
naturally by the adrenal gland cortisol, are
substances that inhibit the body's immune
system, body, and relative immune systems
[12]. These compounds reduce inflammation
and exert a suppressive effect on the immune
system. Histamine secretion is responsible
for Dboth cellular division and DNA
synthesis. Humans produce steroids, which
are chemically identical to "Corticosteroid"”
and function similarly to the "Cortisol
body"; they are utilized in a variety of
medical applications and the treatment of
maladies [13-15]. Athletes use anabolic
steroids, which are composed of growth
hormone and testosterone. These substances
are quite distinct from the latter. Various
formulations of steroid medications (oral,

injectable, suppository, nasal spray, drops,
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and ointments) may be prescribed in
accordance with the nature and intensity of
the ailment. Prominent pharmaceuticals that
are widely recognized include prednisolone,
hydrocortisone, triamcinolone, and
betamethasone. Similar to foods and other
medications, these have potential side effects

that can be mitigated through appropriate

usage.

Methods

Between January 2004 and November 2024,
the international databases MEDLINE
(PubMed and Ovid), Embase and Cochrane
were searched for scientific evidence for
effect of bisphosphonates on orthodontic
tooth movement in osteoporotic patients
with maxillofacial radiological point using
relevant keywords ("Orthodontics", "Base

Phosphonates", "Osteoporotic patients ").

Scopus Wiley Online Library, Web of
Science, Cochrane Central Register of
Controlled Trials, EBSCO, ISI, Elsevier and
the Google Scholar search engine were also
used. Inclusion criteria for studies in this
research were articles published in English.
Data not reported in orthodontic tooth
movement in osteoporotic patient category
were excluded from the study. Two
researchers separately collected data from
subjects using a standard data collection
form designed in advance to reduce
reporting, data collection errors, and

omissions

Results

The initial search identified 64 articles. In
the first phase, 12 articles were eliminated
due to duplicate records based on article

titles. Studies that did not meet the inclusion
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Figure 1. Flow PRISMA 2020 of included subjects

eliminated after examining the full texts of
20 articles. Ultimately, 12 articles were

included in the present study (Fig. 1 and
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Table 1. Included subjects

Weight
Raw Study Year Proportion Wight 98% "
1 Naghdipouretal. 2021 __ g 092 [0.9-1.06] 4.02
2 Motamedi etal. 2023 - 0.87 [0.4-1.02] 4.21
3 Milanifardetal. 2021 __g 0.88 [0.3-1.01] 3.25
4 Kheradjoo etal., 2022 — = 0.60 [0.5-1.8] 5.75
Heterogeneity t*=0.04, 1°= 0.02, H°=1.2 P 095 [0.2-1.07]
Test of ©= 0, Q (4) =3.45, P= 0.44
1 Rodriguez etal. 2017 —.— 0.84 [0.7 - 1.08] 4.3
2 Yasrebiniaetal. 2024 ___g 076 [0.2-0.42] 4.05
3 Otaghvar et al. 2023 e 0.11 [0.4-0.9] 4.03
4 Naghdipour etal. 2022 ——~—— 0.39 [0.2-0.9] 5.04
Heterogeneity t*=0.1, 1°= 0.11, H*=0.22 <& 0.77  [0.9-1.00]
Test of =0, Q (4) =3.15, P= 0.4
1 Nokoff et al. 2019 g 092 [0.9-1.06] 4.6
2 Tanaka et al. 2000 @ —— 087 [0.4-1.02] 5.3
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3 Antunes et al. 2000 g 099 [0.63-1.01] 6.1
4 Nokoff et al. 2019 —— 0.68 [0.25-1.08] 3.9
Heterogeneity t°=0.4, 1°= 0.00, H*=1.00 & 0.87 [0.22-1.07]

Test of =0, Q (4) =3.5,P=0.2

Relapse is an unpredictable risk factor for
every patient. Before starting treatment,
patients should be informed about the risk of
relapse in the long term and ways to reduce
it. Some of the causes of relapse are under
the control of the orthodontist, but others,
such as soft tissue changes and delayed
growth, are not under the management of the
therapist and may therefore be responsible
for changes in the position of the teeth in the
long term. Therefore, retention after ortho
treatment is recommended by researchers
and orthodontists. The purpose of retention

is to keep the teeth in their correct place after

the treatment.

A medical condition characterized by bone
tissue deterioration; osteoporosis elevates the
likelihood of suffering a fracture. Although

osteoporosis is  frequently linked to

advancing age, it can manifest in younger
individuals because of certain maladies or

genetic predispositions. Orthodontic

treatment may be complicated by

osteoporosis due to the immobility of the
teeth in the bones [3].

Osteoporosis is a pathological state
characterized by brittle and permeable

bones. Frequently referred to as "Silent
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disease" due to its undetectability prior to the
occurrence of the fracture. Orthodontic
treatment may be impacted by two primary
forms of osteoporosis: secondary
osteoporosis and primary osteoporosis [4].

Early osteoporosis:  This variant of
osteoporosis predominantly impacts elderly
men and postmenopausal women. This is the
result of age-related reductions in bone mass
and density. Women are more prone to
developing this form of osteoporosis due to
the accelerated rate of bone mass loss
following menopause in comparison to men.
Lifestyle modifications, including regular
exercise, a balanced diet rich in calcium and
vitamin D, and abstinence from smoking and
excessive alcohol consumption, have the

potential to regulate this particular form of

osteoporosis [15].

Secondary osteoporosis: This form of
osteoporosis can be attributed to diseases
such as kidney failure or thyroid disorders,
as well as deficiencies in certain vitamins or
hormones. Medication used to treat
underlying diseases or to replace hormone or
vitamin deficiencies can effectively manage
secondary osteoporosis. In this form of
osteoporosis, orthodontic braids may provide
additional tooth support and prevent bone
atrophy. Additionally, good oral hygiene can
aid in the prevention of periodontal disease

and tooth decay [16-18].

It is noteworthy that despite the disease's
predominant impact on the skeletal system, a
considerable number of individuals remain
oblivious to its potential ramifications on
dental health. Insufficient bone strength and

the presence of porous bone materials can
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result in dental complications. Base
phosphonates,  which  are  frequently
prescribed for the management of
osteoporosis, have the potential to induce a
condition known as the Jaw Syndrome (ONJ
Syndrome) [7]. ONJ syndrome is
distinguished by the presence of necrosis
(death of tissue) and limited fragmentation
of the maxillary bone. The teeth in these
regions may be displaced or fallen, resulting
in excruciating agony when pressure is

applied. Moreover, damage to the mandible

is possible [19].

Orthodontic treatments often need pressure
on the teeth, which may cause damage if the
underlying bone structure is damaged [9]. In
order to determine whether osteoporosis is
severe enough to impede orthodontic

treatment, the condition of the bones,

particularly those surrounding the teeth,
must be evaluated. There exist multiple

approaches to assessing this matter:

Determining osteoporosis in the vicinity of a
tooth is one method. This is possible through
the use of contemporary dental imaging
methods, such as tumor computation with
CBCT. The density of succulent bones is
assessed and contrasted. A notable decrease
in bone density may serve as an indicator of
advanced osteoporosis, which has the
potential to impact orthodontic treatment [1].
Notably, these procedures must be carried
out under the supervision of a qualified
specialist, as erroneous interpretation may
result in an erroneous diagnosis. They
possess the ability to provide guidance in the
assessment of the disease's severity and its

potential impact on orthodontic treatment.
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In patients with severe osteoporosis, the
efficacy of orthodontic treatment is largely
determined by the type of osteoporosis and
the patient's overall health. No particular
orthodontic treatment demonstrates
ubiquitous superior efficacy in managing
severe osteoporosis. However, specific
orthodontic treatments may have a lesser
effect on exacerbation. The following factors

may be taken into account in light of the

information at hand:

Non-surgical orthodontic treatments, such as
braids and preservatives, usually include less
pressure on the teeth and the surrounding
bone structure. This makes them less helpful
to losing bone or complicating osteoporosis

[10].

When surgical intervention is necessary, it
may be advantageous to employ the
minimum trauma approach. During surgery,
this technique reduces the amount of
pressure exerted on the teeth and adjacent
structures. It can also assist in preserving the
maximum amount of the existing bone

structure [20].

Regular monitoring of the patient's bone
health and regulating an orthodontic
treatment program can also be helpful. This
allows for early detection of potential
problems and the ability to make the
necessary changes to prevent further
damage. Several factors influence tooth
movement, including chemical and physical
reactions of the body, certain cellular

changes that occur during orthodontic
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treatment, and both the rate and manner in

which the teeth move.

Orthodontics induces tolerance in the jaw
and dental structure, causing the jaw and
teeth to realign to their proper positions. This
may induce vasodilation and inflammation,
resulting in elevated blood flow to the
affected areas. Treating orthodontics is either
simpler or more complicated [2].

Variables present in an individual's blood
can have an impact on the duration of
orthodontic treatment. The substance enters
the patient's bloodstream upon
administration and can significantly affect
metabolism and overall bodily activity.
Certain substances exhibit a deterrent effect

on tooth movement, thereby shortening the

duration of orthodontic treatment. Others, on

the other hand, accelerate the rate of tooth

movement [13].

The subsequent pharmaceutical interventions
may significantly influence the course of this
treatment by acting as analgesics and
stimulating mandible and tooth movement:
Adenosine mono phosphate, Calcium [14],
Collagen, Prostaglandin

The medications can enhance the mobility of
the teeth and mandible and significantly
alleviate the discomfort associated with

orthodontic treatment [21].

Medications that have a negative effect on
this treatment are:

1. Ibuprofen: Although housing drugs such
as ibuprofen can relieve pain, they have a

deterrent role on teeth.
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2. Non-steroidal drugs and corticosteroids:
The rate of tooth movement has been
diminished through the use of non-steroidal
analgesics and  corticosteroids,  which
accomplish this by inhibiting prostaglandins.
With continued use of these medications, the
patient's teeth may become immobile.
Individuals who consume corticosteroids or
similar medications for any reason are
therefore ineligible for orthodontic treatment
[22].

3. Aspirin,  Tramadol, Diclofenac,
Indomethacin, and Morphine: These drugs
can sometimes disrupt the treatment process
and slow down the speed of tooth
movement.

4. Lessenen: It delays the treatment process
and reduces the speed of tooth movement.

5. Indomethacin: This drug can be an

effective factor in slowing teeth [7].

Acetaminophen is composed of central
nervous  system-influencing  substances.
Acetaminophen, unlike other analgesics,
exhibits minimal impact on the rate of dental
movement. Consequently, it may serve as a
viable alternative for alleviating orthodontic

discomfort.

Anti  -sophisticated  drugs such as
amitriptyline, doxepine can reduce the speed
of tooth movement in orthodontic treatment
[8].

Dental movement can be impeded by
phosphonate-based medications
administered at its base. Patients who are
postmenopausal or have osteoporosis are the
primary demographics for these medications.
To facilitate orthodontic treatment initiation,

individuals who are menopausal or have

bone osteoporosis and are considering

537



ACTA BIOCLINICA
Articulo de Revision

Abbassi Samareh y Col.

Volumen 15, N° 30 Especial, 2025
Deposito Legal: PP1201102ME3815
ISSN: 2244-8136

DOI: https://doi.org/10.53766/AcBi0/2025.15.30.e.25

menopause should inform their orthodontists
about their medication usage so that
adjustments can be made [3].

Consuming vitamins and dietary
supplements have no negative impact on this
treatment and has no problem using them
during treatment.

Preventing  the  discontinuation of
medications during the course of treatment is
not obligatory. However, the orthodontist's
opinion is extremely important, and
depending on the type of medication, it is

probable that different decisions will be

made for each individual [10].

Discussion
Osteoporosis may be clinically classified as
an unjustifiable fracture or the absence of a

compression or fracture threshold, as

evidenced by a reduction in bone mass that
elevates the risk of fracture. Even when bone
density is decreased [23], bone failure does
not always result. Fracture susceptibility can
be induced by various aging-related factors,
such as compromised neurological-motor
coordination, advanced age, arthritis,
Parkinson's disease, and more [24-26].

Base phosphonate drugs have indications for
a wide range of diseases, including
malignancy hypercalcemia, prevention of
bone metastasis of solid tumors such as
breast and prostate cancers, multitipe
miluma bone lesions, osteoporosis control,
osteopanesis [27-29]. By impeding the
osteoclasts' assimilation of trabecular bone,
base phosphonates disrupt the process of
bone circulation, resulting in  the

maintenance of bone density and a reduction

in angiogenesis and blood supply [30]. As a
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consequence, routine surgical procedures,
including tooth extraction, may induce bone
protrusion into the oral environment,
infection, discomfort, and in more severe
instances, even severe complications [31].
These instances diminish the patient's quality
of life and require intervention for both
prevention and treatment. In addition to
clinical evidence, radiation findings, and
histological analysis, a comprehensive
patient history should be considered when
diagnosing this injury [32]. Acute wounds,
pain, mucosal edema, erythema, and
mucosal  swelling are all clinical
manifestations. Occasionally, hyperoposy or
low-lip anastosis is described as the initial

significant indication of this lower mandible

complication [33].

In the upper jaw, MRONJ may also be seen
in patients with chronic secondary sinusitis
with or without oral-sinusoidal fistulas [34].
Unfortunately, more than 15 years after the
first report, no definitive treatment has been
discovered yet [33-35]. The routine and the
initial treatment involve the removal of
necrosis bone and systemic antibiotic
administration as well as disinfectant
solutions. Laser therapy, ozone therapy,
hyperbaric oxygen, and autologous platelet
concentrates (APCS) are examples of more
recent techniques [36-38]. APCs have the
ability to produce growth factors, including
epidermal development factor, endothelial
growth factor, and invoice factor. These
growth factors stimulate the release of
fibroblasts and beta-1 growth factor,
ultimately aiding in the acceleration of the

wound healing process [39]. A systematic
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investigation has demonstrated that the
application  of  APCs  significantly
ameliorates MRONJ lesions [40]. For the
first time in 1991, APCs were used in oral
surgery to improve bone and in 2007 to help
improve the bone improvement of routine
MRONJ [41]. APCs utilized in the
management of MRONJ generally fall into
three categories: platelet-rich plasma (PRP),
plasma-rich in growth factors (PRGF), and
platelet-rich  fibrin. PRFs represent the
subsequent iteration of the APC family,
which was initially proposed by Choukorm
et al. [42] Platelets, leukocytes, and fiber, all
of which are abundant in PRFs, promote the
healing of bone lesions. Recent research
indicates that orthopedic  medications

frequently prescribed for osteoporosis might

negatively impact dental implants [43].

Dentists ought to be informed that certain
medications have the potential to induce
numerous oral complications. 40% of
individuals suffer from dry mouth syndrome
(Zeroostomia, Xerostomia), one of the most
prevalent conditions [44]. The medications
prescribed by Zeroostomia are not, however,
the only medications that dentists should be

concerned about [45-47].

Typically, base phosphonate is administered
to treat osteoporosis and other conditions
characterized by a loss of initial bone
cohesion; it prevents fractures and other
injuries [48]. The impact of this medication
on the mandible was investigated by the
researchers, who also noted that base
phosphonates had an effect on the jawbone's
aesthetic appeal [49-51]. Although implants

are typically predictable, alterations in the
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structure of the bone can cause severe
implant injury [52-54]. Twenty-five patients
with osteoporosis who were at least sixty
years old were evaluated. All of the patients
included in this investigation had undergone
implant surgery at the outset [55-57]. Eleven
of the twenty-five patients were prescribed
base phosphonate for one vyear, while
hormonal treatment was utilized in lieu of
medication for the remaining fourteen. Both
groups then conducted an examination of the
peripheral bone thickness and mineral
density of the bone [58]. The implant of
three individuals was compromised by
bisphosphonate-treated patients [59-61]. The
implant, however, remained healthy in the
fourteen patients who refrained from using
the medication [61-64]. It was observed that

the girth of the outer bone and the mineral

density of the bones increased in the group

that ingested base phosphonate.

Conclusion

According to the results treatment with base
phosphonates has an impact on outer bone
and the mineral density of cortical bone in
osteoporosis  patients  with  posterior
mandibular infections. Certain drugs slow
down the use of toothpaste in orthodontic
treatment, which the patient may
inadvertently use. NSAIDS (analgesic drugs:
ibuprofen, aspirin, and naproxen) are
examples of glandin-related medications that
can cause a reduction in tooth movement
and, as a result, lengthen the orthodontic
treatment  period.  Thus, individuals
undergoing orthodontic treatment should

refrain from using these so-called NSAIDS

(non-steroidal anti-inflammatory drugs) on a
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regular basis. In order to keep their teeth
from movement, people getting orthodontic
treatment should take acetaminophen instead

of these painkillers.
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