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Palabras claves: Resumen

osteoporosis, Introduccion: La osteoporosis es una enfermedad que debilita
osteoporosis y salud los huesos y aumenta el riesgo de fracturas. Afecta a millones
bucal, osteoporosis de personas en todo el mundo y se espera que su incidencia se
de los maxilares. duplique. Se relaciona con la salud oral, especialmente la

densidad 6sea mandibular, evaluada mediante radiografias
panoramicas y el Indice Cortical Mandibular (ICM). La
densitometria dsea (DXA) es crucial para el diagnostico. El
tratamiento requiere un enfoque integral para el cuidado del
paciente. Objeto: sintetizar los principales topicos respecto a
osteoporosis de los maxilares, para proporcionar una
comprension integral del impacto de esta condicion en la salud
oral. Metodologia: Se realiz6 una revision bibliografica
narrativa a partir de una blsqueda de articulos cientificos en
las bases de especializadas ScienceDirect, SCIELO, Redalyc,
PubMed. Los criterios de seleccion para la construccion del
manuscrito son: articulos en inglés y/o espafiol que incluyeran
informacion respecto a la fisiopatologia, etiologia,
caracteristicas, diagndstico y abordaje terapéutico de la
osteoporosis y su relacion con la salud bucal. Resultados: Se
construy6 un documento cientifico accesible para el personal
de primer nivel que aborda a este grupo de pacientes.
Conclusion: La osteoporosis generalmente no afecta
significativamente a los huesos orofaciales, pero puede
provocar complicaciones dentales y maxilofaciales. La
enfermedad periodontal es mas comun y grave en personas con
osteoporosis, debido a la pérdida de densidad dsea. Es esencial
que los pacientes con osteoporosis reciban atencion dental
regular y se comuniquen con su dentista sobre su condicion.
Un seguimiento dental regular es importante para detectar y
tratar problemas tempranos. Los dentistas deben trabajar con
otros médicos para cuidar adecuadamente a los pacientes con
osteoporosis 'y prevenir complicaciones dentales 'y
maxilofaciales. Area de estudio general: odontologia. Area
de estudio especifica: rehabilitacion oral. Tipo de estudio:

original.
Keywords: Abstract
osteoporosis, Introduction:Osteoporosis is a disease that weakens bones

osteoporosis  and and increases the risk of fractures. it affects millions of people
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oral health, around the world and its incidence is expected to double. it is
osteoporosis of the related to oral health, especially mandibular bone density,
jaws. evaluated by panoramic radiographs and the mandibular

cortical index (mci). bone densitometry (dxa) is crucial for
diagnosis. treatment requires a comprehensive approach to
patient care. objective: to synthesize the main topics regarding
osteoporosis of the jaws, to provide a comprehensive
understanding of the impact of this condition on oral health.
methodology: a narrative bibliographic review was conducted
based on a search for scientific articles in the specialized
databases ScienceDirect, SCIELO, Redalyc, and PubMed. The
selection criteria for the construction of the manuscript are
articles in English and/or Spanish that include information
regarding the pathophysiology, etiology, characteristics,
diagnosis and therapeutic approach of osteoporosis and its
relationship with oral health. results: a scientific document was
constructed that was accessible to first-level personnel who
addressed this group of patients. conclusion: osteoporosis does
not significantly affect the orofacial bones but can lead to
dental and maxillofacial complications. Periodontal disease is
more common and serious in people with osteoporosis, due to
loss of bone density. It is essential that patients with
osteoporosis receive regular dental care and communicate with
their dentist about their condition. Regular dental follow-up is
important to detect and treat problems early. Dentists must
collaborate with other doctors to properly care for patients with
osteoporosis and prevent dental and maxillofacial
complications. general area of study: dentistry. specific study
area: oral rehabilitation. type of study: original.

Introduction

The World Health Organization (WHO) defines osteoporosis as a systemic and metabolic
disease characterized by a decrease in bone density and quality, which increases bone
fragility and the risk of fractures (1, 2). The WHO estimates that 200 million people have
osteoporosis worldwide, causing more than 8.9 million osteoporotic fractures. These
numbers are expected to double, posing a challenge to public health due to increased
morbidity, mortality and health costs (1).
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Osteoporosis primarily affects older people, but it can affect younger people with risk
factors such as calcium-deficient diet, lack of physical activity, family history, alcohol
consumption and smoking (1). Osteoporosis as a systemic disorder has implications for
other aspects of health. Recent studies have highlighted the relationship between
osteoporosis and oral health parameters, including periodontal health, tooth loss and
mandibular bone density. Osteoporosis is linked to bone loss in the oral cavity, especially
in the mandibular bone, which shows a faster bone metabolism than the maxilla (2).

The Mandibular Cortical Index (MCI) is used in panoramic radiographs to assess the
quantity and quality of mandibular cortical bone, differentiating between patients with
and without risk of osteoporosis. However, bone densitometry (DXA) is the most
conclusive technique to assess osteoporosis (1). Treatment modalities for osteoporosis in
oral health add an additional dimension to patient care, requiring a holistic approach (2).
The present work aims to synthesize the main topics regarding osteoporosis of the jaws,
to provide a comprehensive understanding of the impact of this condition on oral health.

Methodology

In this research work, a narrative bibliographic review was carried out based on a search
for scientific articles in the specialized databases ScienceDirect, SCIELO, Redalyc,
PubMed. The selection criteria for the construction of the review are: articles in English
and/or Spanish that included information regarding the pathophysiology, etiology,
characteristics, diagnosis and therapeutic approach of osteoporosis and its relationship
with oral health. For the search, the descriptors “Osteoporosis and oral health”,
“Osteoporosis of the jaws”, “Osteoporosis” were used. 30 were selected that met the
selection criteria and were most relevant to the objective of the review.

Results
Definition and characteristics

The word “osteoporosis” comes from the Greek “osteo” meaning “bone” and “poros”
referring to “porous” (3). Osteoporosis (OP) is defined as a systemic disease affecting the
body’s skeletal system, characterized by a decrease in bone mineral density (BMD) and
a deterioration in the microstructure of bone tissue, which manifests itself in the thinning
of the trabeculae, the bone cortex and an increase in the marrow spaces (1, 4). These
alterations cause increased bone fragility and susceptibility to fractures (2).

Osteoporosis is considered the “silent epidemic of the 21st century” because it can
progress without noticeable symptoms until a fracture occurs (5, 6). Fragility fractures,
until recently called osteoporotic fractures, commonly affect the spine, hip, and wrist (7).
They significantly impact the quality of life of patients; they cause deformities, pain,
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disability, decreased quality of life, increased mortality, and generate significant costs to
health systems (2).

Classification

In 1994, the WHO established a classification of osteoporosis based on BMD
measurements in postmenopausal women. It uses T-scores and Z-scores. The T-score is
applied to postmenopausal women and men older than 50 years, while the Z-score is used
in premenopausal women and men younger than 50 years. Bone mass is considered
normal when the values are above -1 SD with T-score and > -2 SD with Z-score, and
osteoporosis when they are below -2.5 SD and -3 SD for T-score and Z-score,
respectively. A distinction is made between primary osteoporosis (without underlying
disease) and secondary osteoporosis (with underlying disease), the former being more
common, especially in Caucasian women (6).

Epidemiology

The incidence of osteoporosis varies according to factors such as age, gender, ethnicity
and geographic location. According to systematic reviews, the global prevalence of
osteoporosis is 19.7% (2), affecting approximately 200 million people worldwide and
generating more than 8.9 million bone fragility fractures annually (1, 8). The prevalence
differs by continent, being 8.0% in Oceania and 26.9% in Africa. It is higher in developing
countries (22.1%) than in developed countries (14.5%) (9). The prevalence also varies
between countries, from 4.1% in the Netherlands to 52.0% in Turkey, affecting 10% of
older adults in the United States (10) and 19% in Ecuador (11, 12).

Risk factors
Risk factors that increase the risk of developing osteoporosis are classified into:(1):
1. Non-modifiable factors:

e Age: The risk of osteoporosis increases with age, being more common in older
people.(1, 2).

e Gender: Women are at higher risk for osteoporosis. However, men are also at risk,
especially after age 70.(1, 2).

e Hormonal changes: Decreased estrogen levels in postmenopausal women lead to
increased bone resorption and reduced BMD. They are therefore considered to be
the main risk factors for osteoporosis.(3).

e Genetic factors: Genetic factors from fetal development to adulthood affect BMD.
The osteoprotegerin (OPG) gene that controls bone resorption is linked to
osteoporosis, especially in postmenopausal women.(1).
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e Family history: A family history of early menopause, fractures, or osteoporosis
may increase the risk.(1).

e Ethnicity: Some ethnicities are more predisposed to osteoporosis than others.(1).
Caucasian ethnicity has a higher predisposition to osteoporosis compared to other
ethnicities, as they tend to have slightly lower bone density.(2).

2. Modifiable factors:

o Nutrition: Nutrient deficiencies such as calcium and vitamin D, low-calorie diets,
as well as excess or deficit in protein consumption could interfere with calcium
balance and harm the health of bone metabolism and therefore contribute to
osteoporosis.(1, 4).

e Physical activity: Sedentary lifestyle can weaken bones(1).

e Tobacco and alcohol use: Smoking can weaken bones and increase the risk of
fractures. And excessive alcohol consumption can affect bone health.(1,2).

e Drugs: Some medications, such as oral glucocorticoids, proton pump inhibitors,
and anticonvulsants, may increase the risk of osteoporosis.(1).

e Endocrine system diseases such as hyperparathyroidism, chronic kidney failure,
liver disease can increase the risk of osteoporosis(1).

- Elevated homocysteine concentrations and low levels of high-density
lipoprotein (HDL) are associated with increased risk of osteoporosis.
Homocysteine tends to increase with age in postmenopausal women.(1).

- Liver dysfunction associated with chronic diseases such as cirrhosis is the
second leading cause of osteoporosis. Hepatic osteodystrophy can cause a loss
of BMD of up to 55%, affecting oral health and the tissues of the oral cavity
due to the crucial role of the liver in bone metabolism.(1).

Impact on oral health

The WHO highlights that osteoporosis and periodontal disease are two diseases whose
incidence increases with age. Osteoporosis is linked to oral health problems such as
periodontal disease, reduced mandibular density and height, decreased lower cortical
width, temporomandibular joint dysfunction, bone loss and difficulties in masticatory
function.(3)Oral health provides insight into systemic health. This relationship is
bidirectional, meaning that systemic conditions can affect oral health and vice versa.(5).

Osteoporosis accelerates bone resorption, so it can affect any bone in the body, including
the alveolar bone. Reduced BMD in the jawbones contributes to the supporting bone
being susceptible to periodontal disease and tooth loss, especially in postmenopausal
women.(3). The BMD of the mandibular bone is associated with the BMD of the lumbar
spine and the femoral neck, areas more prone to osteoporosis.(1).
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The relationship between osteoporosis and periodontal diseases is significant. The study
by Ehsani et al. (13) compared oral health-related quality of life between patients with
osteoporosis and healthy individuals. Using the OHIP-14 questionnaire and various
indicators, they found that patients with osteoporosis experience a significantly lower oral
quality of life, along with a higher prevalence of periodontal diseases and xerostomia.
These results underline the need for specific and more focused oral care in patients with
osteoporosis.(6).

Periodontal Health:Osteoporosis can affect periodontal health by weakening dental
supporting structures, increasing susceptibility to periodontal disease, which is
characterized by gum inflammation and progressive alveolar bone loss and may
contribute to systemic inflammation, potentially affecting bone
metabolism.(5)Periodontitis is more common in postmenopausal women and in patients
with osteoporosis, due to hormonal changes and other factors associated with these
conditions.(7)The association between periodontal attachment loss and low BMD is
influenced by factors such as age, smoking and diabetes.(3).

Tooth loss (Edentulism):Osteoporosis has been linked to decreased BMD in the jaw and
changes in the oral environment(3, 5), which can affect the stability and support of teeth,
increasing the likelihood of tooth mobility and subsequent loss(5)Extensive alveolar bone
resorption in edentulism may result from tooth loss, nutritional, hormonal factors, age and
osteopenia.(3)Postmenopausal women show a marked increase in alveolar bone loss in
the mandible and maxilla, which is linked to increased bone remodeling activity in this
specific group.(7).

Dental rehabilitation:Osteoporosis may affect alveolar socket repair after tooth
extraction, bone healing, and osseointegration of dental implants(3, 8). Although there is
greater bone loss around the implant in the first year, there is no difference in the long
term, suggesting slower osseointegration in osteoporotic patients.(3, 9)This relationship
is influenced by factors such as the patient's general health status, the quality of the
maxillary bone, the implant placement technique and postoperative care.(10).

Temporomandibular joint dysfunction:The correlation between radiographic changes in
temporomandibular joint (TMJ) disorders and BMD was investigated, finding erosions,
flattening and osteophytes in more than 50% of patients, negatively correlated with the
serum marker of bone formation PINP. In contrast, they found no association between
osteoporosis and TMJ disorders. On the other hand, a study in osteoporotic rats suggested
that fractures in the mandibular condyle are less common than in the femur, possibly due
to differences in physical stress and ossification between these bones. (3, 14).

Bone density in the jaw:Osteoporosis can affect the jawbone, posing challenges during
dental procedures such as implant placement and oral surgery.(5, 15). Decreased BMD in
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the mandible leads to microstructural changes, such as increased porosity and loss of
trabecular density, predisposing to microfractures. Assessment methods such as
trabecular pattern analysis and panoramic radiographic measurements, such as the
mandibular cortical index, are used to detect signs of osteoporosis in the mandible.(3, 16).
The information on these indexes will be expanded in the diagnosis section.

Impact on nutrition: malnutrition

Osteoporosis of the maxillary bone itself does not cause malnutrition directly, but it can
contribute to a number of problems affecting nutrition. Loss of bone density in the maxilla
can lead to tooth loss or serious dental problems, making chewing difficult, the adequate
intake of nutritious foods, can affect bone support and the use of dentures, generating
masticatory dysfunction (10, 17).

A study that discussed how different nutritional statuses affect the prognosis of patients
with osteoporosis found that malnutrition status, common in osteoporotic patients, is
closely related to an all-cause mortality risk compared to that observed in those with
normal nutritional status. These findings underline the importance of assessing nutritional
status risk in patients with osteoporosis and implementing available strategies to prevent
malnutrition in this patient group (18).

Diagnosis
Dental Panoramic Radiography (DPR)

DPR provides a comprehensive view of oral structures such as teeth, mandibles, maxillae,
and temporomandibular joint structures. DPR is essential in dentistry to assess oral health,
diagnose dental and periodontal diseases, plan orthodontic treatments, evaluate tooth
position in relation to surrounding structures, and detect bone pathologies.(11), such as
changes in BMD and osteoporosis, especially in patients without previous fracture
symptoms. Although DPR has advantages such as availability, lower cost and radiation
dose, it is not specific for diagnosing osteoporosis, and if suspected, additional tests such
as DXA are recommended.(12).

The DPR provides data through artificial intelligence (Al) and assessment indices that
allow the identification of bone density patterns and changes in trabecular architecture,
and therefore, signs of osteoporosis.(13)Among the evaluation indices, the ICM, the
ACM and the IMP are considered to be the most significant for the prediction and early
detection of osteoporosis in postmenopausal women with low BMD. (1, 12).

1. Mandibular Cortical Index (MCI) or Klemetti index: This index evaluates bone quality
by the shape of the mandibular cortex.(1). Describes the porosity of the lower
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mandibular border near the mental foramina, classifying the morphology of the
mandibular cortex into three groups according to a specific scale(3, 12).

e Normal cortex (C1): The endosteal cortical margin is uniform and sharp on both
sides of the mandible.

e Mildly to moderately eroded cortex (C2): The endosteal cortical margin shows
lacunar resorption cavities, with one to three layers of endosteal cortical debris on
one or both sides.

e Severely eroded cortex (C3): The endosteal cortical margin presents well-marked
thick and porous cortical residues.

2. The mandibular cortical width index (MCW) or mental index (MI):This index is
related to BMD. It evaluates the width of the lower border of the mandible in the area
of the mental foramina. The ACM has a specificity of 96% and a sensitivity of
60%.(1). The ACM is measured by drawing a line parallel to the mandibular length
and tangential to the lower border of the mandible on both sides, measuring the width
of the lower cortex where the mental foramen projects. This index is expressed in
millimeters (mm). In osteoporotic patients, the mandibular cortex is usually less than
3mm.(3, 12).

3. The panoramic mandibular index (PMI):It consists of the average between the lower
mandibular index and the upper mandibular index. The upper mandibular index
corresponds to the cortical width divided by the distance from the upper edge of the
mental foramen to the lower edge of the mandible. The lower mandibular index
corresponds to the cortical width divided by the distance from the lower edge of the
mental foramen to the lower edge of the mandible.(3, 12). The resulting value should
not be less than 0.3 mm, lower IMP values have been observed in osteoporotic
patients.(1).

4. The gonial index (GI) and the antegonial index (Al):Two alternative indices have
been proposed to measure the thickness of the cortex in the posterior region of the
mandible when locating the mental foramen is difficult: the Antegonial Index (Al)
and the Gonial Index (GI).(1, 3). The Al and GI measure the thickness of the
mandibular cortex in the region anterior to the gonion and at the angle of the mandible,
respectively. The Al is calculated by drawing a line along the anterior border of the
ascending ramus of the mandible and measuring the cortical width, while the Gl is
performed in the region of the mandibular angle. Lower values of these indices in
osteoporotic patients suggest decreased BMD in the mandibles.(3, 12).

5. The mandible-mandibular (M/M) relationship:It is the relationship between the total
height of the mandibular body and the height from the lower border of the mandible
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to the lower border of the mental foramen, although it is considered less significant.
It is important to note that the evaluation of these characteristics requires adequate
preparation and training to ensure an accurate and consistent evaluation of the
panoramic radiograph in relation to osteoporosis.(1).

Cone beam computed tomography (CBCT)

CBCT is being studied to assess oral bone mineral density (BMD). Although it is noisier
than medical computed tomography (MCT), it offers advantages such as lower cost, lower
radiation, and higher resolution. It provides accurate images of the lower dental canal and
a volumetric reconstruction without superimpositions, making it a promising option for
assessing BMD.(14).

Studies evaluating the trabecular bone structure of the jaws using CBCT have not revealed
significant changes indicative of osteoporosis. However, the most revealing data for
detecting osteoporosis are obtained by analyzing and evaluating the bone trabeculation of
the second cervical vertebra at the level of the odontoid. The use of CBCT in identifying
postmenopausal women with osteoporosis has proven useful for assessing BMD through
specific indices for computed tomography. These indices include:(1):

1. Upper computed tomography mandibular index (ITCS): It is the relationship
between the width of the mandibular cortex at the level of the mental foramen and
the distance from the upper edge of the mental foramen to the lower mandibular
edge.

2. Inferior computed tomography mandibular index (ITCI): It is the relationship
between the width of the mandibular cortex at the level of the mental foramen and
the distance from the lower edge of the mental foramen to the lower mandibular
border.

The ITCS and ITCI are the most commonly used to differentiate between normal values
and values that imply a higher risk of osteoporosis, and may be related to the IMP.

3. Mandibular cortical index in computed tomography (ICTC): It is less significant
in relation to panoramic radiography and uses data similar to the ICM according
to Klemetti, but in the case of the ICTC, the scale would be: type 1, 2 and 3.

Laser speckle imaging (LSI) technique

In a recent study, laser speckle imaging (LSI) was used to distinguish between healthy
and osteoporotic maxillary and mandibular bones in the laboratory. Osteoporotic lesions
were simulated with acid. The results highlighted that LSI, using the speckle contrast ratio
and patch ratio, allowed differentiation between healthy and osteoporotic tissue. These
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findings suggest that LSI could be useful for assessing osteoporotic lesions in alveolar
bone.(15).

Bone densitometry (DXA)

Bone densitometry or dual energy X-ray absorptiometry is a medical technique used to
measure BMD in different parts of the body, mainly in the spine, hip and
forearm.(1)According to the WHO, patients with normal BMD have DEXA result values
greater than -1.0 standard deviation (SD); any densitometric value less than -1.0 SD is
already considered low BMD.(16).

WHO recommends DXA in women aged 65 years and older and in men aged 70 years
and older, or earlier if they have additional risk factors for osteoporosis such as fractures
due to trauma before age 50; in women aged 70 years and older and in men aged 80 years
and older, with a historical height loss of 4 cm or more (difference between current height
and maximum height at age 20 years) and suggests follow-up every 1 - 2 years to assess
the progression of osteoporosis and the effectiveness of treatment.(1).

Complementary studies

Additional laboratory studies to diagnose osteoporosis include biochemical markers that
provide information on the state of bone turnover and bone health. These markers are
relevant in the diagnosis of osteoporosis.(1).

e Serum osteocalcin: Indicates the status of bone turnover throughout the skeletal
system. Osteocalcin is a protein produced by osteoblasts, cells responsible for bone
formation. Low levels of osteocalcin may indicate decreased bone formation and are
associated with an increased risk of osteoporosis and bone fracture. Therefore,
measurement of serum osteocalcin may be useful in assessing osteoporosis risk and
monitoring bone health.(17).

e Total serum alkaline phosphatase: Another marker of bone turnover, although it does
not offer specific values for particular bone areas(1)Adults with hypophosphatasia
(HPP) may experience osteoporosis, fragility fractures, and dental problems.(18).

e Urinary hydroxyproline: Hydroxyproline (Hyp) is an amino acid produced by the
hydroxylation of proline residues in type 1 collagen that indicates the activity of bone
metabolism. Containing collagen and elastin, it is present in connective tissues such
as skin, tendons and bones, Hyp plays a fundamental role in the stability, structure
and function of these tissues. Among all the biomarkers of bone resorption, Hyp has
shown great potential as a sensitive and stable bone biomarker for the early detection
of osteoporosis.(19).
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e Serum calcium: Calcium is critical for bone health as it is a major component of bone
tissue. Calcium deficiency is a major risk factor for the development of osteoporosis.
When the body does not receive enough calcium through the diet, it begins to draw
calcium from the bones to maintain adequate levels of calcium in the blood. Over
time, this can weaken the bones and increase the risk of osteoporosis. Increasing
serum calcium alone does not improve BMD.(20).

e Serum phosphorus: Phosphorus is another important component of bone tissue and
its blood level can vary depending on dietary intake and the age of the individual.(1).

e Urinary calcium/creatinine ratio: Allows assessment of renal calcium handling and
may be useful for monitoring response to treatment of hypocalcemia(1).

Treatment
Pharmacological interventions

e Bisphosphonates: These drugs, such as alendronate and risedronate, are common in
the treatment of osteoporosis because they inhibit bone resorption, reducing the risk
of fractures by maintaining or increasing bone density. However, prolonged use can
cause side effects such as osteonecrosis of the jaw.(5).

e Hormone replacement therapy (HRT): Involves the use of estrogen or other
hormones, and is effective in counteracting bone loss associated with menopause.
However, it poses cardiovascular and cancer risks that must be assessed
individually.(5).

e Selective estrogen receptor modulators (SERMs): These medications, such as
raloxifene, benefit bone density without the risks of estrogen, making them an option
for postmenopausal women who cannot use HRT.(5).

e Denosumab: A monoclonal antibody that inhibits bone resorption by blocking
RANKL, is effective in reducing the risk of fractures. However, it carries a risk of
rebound bone loss when treatment is stopped.(5).

Non-pharmacological approaches

e Lifestyle modifications are crucial to managing osteoporosis and reducing the
risks associated with bone loss. Quitting smoking and limiting alcohol
consumption are especially important, as they are linked to lower bone density
and increased risk of fractures.(5).

e Dietary Considerations: Adequate nutrition, including calcium and vitamin D, is

essential for bone health. Sources such as dairy, green leafy vegetables, and
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fortified foods are recommended. Sun exposure and foods such as fatty fish also
provide vitamin D. In cases of insufficient intake, supplements may be
recommended to prevent deficiencies.(5).

Evidence suggests that certain strains of Lactobacillus, such as Lactobacillus acidophilus,
may improve calcium absorption and bone mineral density, especially in postmenopausal
women with osteoporosis. These probiotics reduce intestinal pH, facilitating calcium
absorption, and may also modulate the immune system and reduce inflammation, which
benefits bone health. However, long-term clinical studies are needed to determine the safe
and effective dosage of probiotics.(21).

e Exercise and physical activity: Regular exercise, especially weight-bearing and
resistance-bearing, is key in managing osteoporosis. Activities such as walking,
running, and weight lifting stimulate bone formation and maintain density.
Tailored to each individual, these exercises strengthen bones and muscles,
reducing the risk of falls and fractures and promoting overall well-being.(5).

Oral health implications of osteoporosis treatment

Osteonecrosis of the jaw (ONJ or MRONJ) is a major side effect of antiresorptive
medications used in the treatment of osteoporosis, such as bisphosphonates and
denosumab. ONJ is associated with over-suppression of bone resorption and prolonged
suppression of bone turnover by bisphosphonates.(5). It is a rare but serious condition
characterized by the death of bone tissue in the jaw. ONJ is usually triggered after dental
procedures or trauma to the jaw. Symptoms include inflammation, bone exposure, and
pain, making oral function such as swallowing, eating, and speaking difficult.(22).

Denosumab: Affects bone metabolism, including the jaw bone. Although denosumab has
shown efficacy in reducing the risk of fractures, its effect on oral health has been less
studied compared to bisphosphonates. Dentists should be aware of the potential impacts
on bone healing and work closely with physicians in managing patients receiving
denosumab, especially during dental procedures or extractions.(5, 23).

Tooth extractions: These present a challenge in patients on bisphosphonate therapy due
to the increased risk of ONJ. Dentists choose to avoid unnecessary extractions and seek
alternatives. A thorough evaluation of the medical history and close collaboration with
the treating physician and dentist are required to minimize the risk of ONJ associated with
tooth extractions.(5, 24).

Hormone replacement therapy (HRT): This therapy may impact oral health, especially in
postmenopausal women. Estrogen, a key component of HRT, helps maintain oral tissues,
including gums and salivary glands. HRT may alleviate oral symptoms associated with
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menopause, such as xerostomia and periodontal disease. Use of HRT requires
individualized risk-benefit assessments.(5, 25).

Interdisciplinary approach to patient care

Collaboration between dentists and healthcare providers:Dentists, as primary oral care
providers, should actively communicate with physicians and other health care
professionals involved in osteoporosis management. Sharing medical histories and
treatment plans allows for a comprehensive approach to the oral health implications of
osteoporosis and its treatments, especially when considering dental procedures such as
extractions or implant placement.(5, 26).

Osteoporosis screening protocols in dental settings: Integrating osteoporosis screening
into routine dental evaluations can identify patients at risk and refer them for further
evaluation. Dentists can use questionnaires, clinical assessments, and dental imaging to
identify indicators of osteoporosis and refer patients for bone density testing when
necessary.(5, 27).

Communication between health professionals for comprehensive patient care: Dentists,
physicians, and specialists should exchange information about medications, treatment
adjustments, and oral health concerns. Dentists should communicate about risky dental
procedures. Interdisciplinary meetings allow for addressing the complexities of caring for
the patient with osteoporosis.(5, 28).

Prevention

Preventing osteoporosis involves a multifaceted and personalized approach that ranges
from maximizing bone density in youth to effective treatment and management in
adulthood.(2, 29, 30):

e Maximizing bone density in young adults: Achieving peak bone density during the
growing years can provide a strong foundation for bone health throughout life(2).

e Follow a four-stage diagnostic protocol for patients at risk for osteoporotic fractures:
This involves risk factor assessment, bone density testing, clinical evaluation, and
ongoing follow-up to identify and address potential complications.(2)

e Perform accurate bone strength measurements — to effectively assess bone health and
monitor response to treatment(2)

e Bridging gaps in care: This involves ensuring that patients receive ongoing and
appropriate care to effectively manage their osteoporosis and prevent fractures(2)
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e Using safer and more effective medicines: providing more effective therapeutic
options with fewer side effects(2)

e Offer comprehensive treatment, both pharmacological and non-pharmacological, that
includes specific exercises to improve muscle strength and balance, as well as to
reduce pain and improve subjective quality of life.(2)

e Implement new treatment strategies aimed at identifying and treating high-risk
patients: which could help to more effectively identify and manage people most likely
to develop osteoporosis(2)

Conclusion

e Although osteoporosis tends to primarily affect the axial and appendicular
skeleton, i.e. the spine, hips, ribs, and other long bones of the body, the orofacial
bones are generally not as severely affected by this disease. However, it is
important to note that patients with osteoporosis may still experience dental and
maxillofacial complications.

e Periodontal disease, which affects the gums and supporting tissues around the
teeth, may be more prevalent and severe in patients with osteoporosis. This is
because loss of bone density in the jaw can weaken tooth support, increasing the
risk of tooth loss and other periodontal complications. In addition, maxillofacial
surgery, such as dental implant placement or tooth extraction, may be more
complicated in patients with osteoporosis due to reduced bone quality.

e It is important for people with osteoporosis to receive regular dental care and
communicate with their dentist about their condition. Dentists can help identify
and treat dental and oral problems related to osteoporosis and work in conjunction
with other health care professionals to provide a comprehensive approach to care.
Therefore, it is recommended that patients with osteoporosis maintain regular
dental follow-up to monitor and treat any early periodontal problems, as well as
to assess overall oral bone health.

e Dentists and maxillofacial surgeons can work closely with other health care
professionals, such as osteoporosis physicians, to ensure a comprehensive
approach to the care of these patients and to minimize the risk of dental and
maxillofacial complications associated with osteoporosis.
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