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Abstract 
The osteoporosis is a disease characterized by a low osseous mass and a deteri-
oration of the architecture of the bone, leading to an increased osseous brittle-
ness and an increased risk of fracture, whose incidence increases with the age. 
Approximately 40% of women aged 50 years or older are at risk of at least an 
osteoporotic fracture. The frequency of these fractures is in constant increase, 
primarily because of the continuous aging of the population. One can from 
now on precociously identify the disease thanks to the osteodensitometry, which 
measures the osseous mineral density. The age and the menopause are the two 
principal determinants of the osseous loss. The factors of risk are mainly the 
family antecedents and the oestrogenic deficiency. The purpose of the preven-
tive treatments of the osteoporosis is to prevent the osseous loss by slowing down 
the osseous replanning, which accelerates after the menopause. The curative 
treatments seek to increase the osseous mass and to prevent new fractures with-
out deteriorating the quality of the bone. The dentist must take into account 
the existence of an osseous pathology that affects fabrics of support of the 
tooth and the resistance of the jawbones. The disease prevention of the oral 
loss of osseous tissue passes by the maintenance of the dental bodies, which 
requires measurements aiming at eliminating the carouses and periodontal 
affections (mainly reductions in the sugar consumption and the elimination 
of the dental plaque). The treatment will be a complete restoration of teeth: 
1) Descaling known and under gingival: Will have to be accompanied by a 
perfect cleaning of the root in order to avoid any bacterial proliferation? Cor-
rection of the badly positioned teeth. 2) Correction of the badly adjusted caps 
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and the overflowing restorations. 3) Suppression of the trauma occlusal. 4) 
Maintenance by means of application of the mobile teeth. 5) Regular mainte-
nance. 6) Extractions atromatic. 7) Regularization of peak to the tiniest pos-
sible to preserve its capital osseous present. 8) Well-adapted and controlled 
prostheses.  
 

Subject Areas 
Dentistry 
 

Keywords 
Osteoporosis, Menopause, Odontology, Maxillary 

 

1. Introduction 

In recent years, osteoporosis has seen considerable advances in diagnostic and ther-
apeutic management, benefiting from the interest it receives from the scientific 
community. 

The concept of bone fragility is currently based on both a quantitative and qual-
itative approach. Understanding it requires a reminder of its current pathophysio-
logical and epidemiological importance. 

Indeed, osteoporosis is a general skeletal disease characterized by low bone mass 
and alterations in the microarchitecture of bone tissue, leading to increased bone 
fragility with a risk of fracture. It is a particularly concerning condition, its frequency 
has increased in recent decades due to the aging of the population. 

Aside from secondary osteoporosis, which responds to its own pathophysiolog-
ical mechanisms, postmenopausal osteoporosis has seen increased interest in recent 
years, both from the medical community and the general public. Age and meno-
pause are the two main, but not exclusive, determinants of bone loss leading to os-
teoporosis. 

Osteoporosis will have consequences in each of the disciplines that make up our 
practice, from surgery to prosthetic reconstruction, from periodontics to dentofa-
cial orthopedics, but especially in disciplines related to bone structures. 

2. In Conservative Dentistry 
2.1. Caries and Osteoporosis 

Unrelated to osteoporosis, caries is frequently the cause of periapical infection. Of-
ten, the infection leads to alveolar bone loss. Two cases arise: 
- After anti-infective treatment, this bone loss is reversible in 90% of cases. 
- Sometimes, tooth extraction is necessary, and the alveolar bone loss is irre-

versible.  
The consequences of periapical infection are direct, but they are modulated by 

the patient’s attention to their oral health [1]. 

https://doi.org/10.4236/oalib.1113983


O. Ziyati et al. 
 

 

DOI: 10.4236/oalib.1113983 3 Open Access Library Journal 
 

2.2. Precautions to Take 

Prophylaxis involves maintaining dental organs. This requires a wide variety of 
measures aimed at eliminating caries and periodontal disease, primarily reducing 
sugar consumption and removing dental plaque. Increasingly, importance is being 
attached to a balanced diet rich in calcium and protein [2]. 

3. In Periodontology 
3.1. Periodontal Disease and Osteoporosis 

Osteoporosis and osteopenia can have an impact on tooth loss and periodontal dis-
ease. Medications such as Hormone Replacement Therapy (HRT), which slows the 
rate of bone loss in the hip, also appear to reduce the rate of alveolar bone loss in 
postmenopausal women. Compared with calcium and vitamin D, HRT use is pro-
portional to greater tooth preservation [3]-[6]. 

However, it has been shown [7] that a high intake of calcium and vitamin D is 
accompanied by a significant reduction in attachment loss and thus a reduced risk 
of tooth loss in these osteoporotic patients. 

Several studies have attempted to find a possible correlation between osteoporo-
sis and periodontal status. 
- El-Desouki et al. [8] showed in a study of 208 women aged 60 to 69, a relation-

ship between periodontitis and tooth loss, which leads to alveolar bone loss. 
- El-Desouki et al. demonstrated [8] a strong correlation between osteoporosis 

and periodontitis. 
- Djouajdi-Arama et al. [7] found that postmenopausal women receiving hor-

mone replacement therapy have good periodontal health compared to those 
not treated. 

- Sanfilippo et al. [3] showed that spinal fractures in postmenopausal women are 
associated with periodontal disease and suggested that periodontitis may be ag-
gravated in osteoporotic subjects.  

A study involving a population of 228 women (50 - 60 years old) [7] showed that 
the HRT (Hormone Replacement Therapy) group experienced less bleeding on prob-
ing than the control group. 

Osteoporotic/osteopenic women exhibit an exaggerated inflammatory response 
to dental plaque [7] [8]. The fact that this exaggerated inflammatory response is 
observed primarily in osteoporotic/osteogenic patients with estrogen deficiency 
confirms the anti-inflammatory role of estrogens. Indeed, estrogens have an in-
hibitory role on the production of inflammatory mediators such as IL-1, TNF-
alpha, and IL-6. After menopause, serum IL-1 levels are indeed increased in both 
osteoporotic and non-osteoporotic women [9]. While IL-1 activity in unaffected 
women spontaneously returns to premenopausal levels within seven years of men-
opause, in osteoporotic patients, it persists for up to 15 years after menopause [7]. 
Djouajdi-Arama et al. [7] showed that HRT reduced IL-1 levels in the gingival fluid 
of postmenopausal women with progressive periodontitis. These studies therefore 
support the hypothesis that estrogen deficiency increases the amounts of inflam-
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matory factors at the periodontal level and, consequently, alveolar bone resorp-
tion. 

Current data are not sufficient to prove that estrogen deficiency is a factor in the 
aggravation of periodontal disease. However, there is a group of osteoporotic women 
who could constitute an at-risk group because they are hypersecretors of certain 
cytokines, the same ones involved in the destruction of periodontal tissue. 

Treatment of periodontal disease appears essential in osteoporotic patients. Bone 
resorption requires the breakdown of type I collagen, which is found in large quan-
tities in the bone structure. This breakdown occurs upon contact with bacterial 
collagenase or protease, which are strongly implicated in periodontal disease. 

3.2. Precautions to Take 

In osteoporotic patients, we note [10]: 
- The existence of fragile alveolar bone with faster bone loss, therefore a higher 

risk of tooth mobility. 
- The risk of developing periodontal pockets is greater compared to that of nor-

mal subjects. 
- The risk of attachment loss is higher.  
- Due to the decrease in estrogen levels: hyposialia and a decrease in IgA levels, 

therefore the risk of infection and inflammation is higher (gingivitis, often er-
ythematous, and periodontitis). 

It is deduced that the risk of developing periodontal disease is higher in osteo-
porotic subjects compared to normal subjects, with a much more rapid progression, 
which requires special care in these patients. 

It is recommended to reinforce the motivation for hygiene in these osteoporotic 
subjects. Patients who regularly consult their practitioner have significantly better 
hygiene standards, less bleeding, and fewer deep pockets [10]. 

In the short term, prevention can largely prevent gingivitis. It therefore helps pre-
vent the progression of gingivitis to periodontitis. 

In the medium term, we can hope to reduce the number of periodontal lesions 
and stabilize treated periodontitis [10]. Long-term results should allow, if not the 
eradication of the disease, at least a reduction in the number of cases [10]. 

Removing bacterial plaque from the dentogingival region is the most effective 
method for preventing gingivitis and periodontitis. This prevention begins with well-
instructed hygiene measures and the use of complementary devices [10]. 

Beyond the scope of plaque prevention and control strategies, there are two types 
of therapeutic approaches in periodontology: non-surgical treatments and surgi-
cal treatments. Broadly speaking, these therapeutic methods aim to eliminate eco-
logical niches for plaque and better control its formation. New approaches aim to 
regenerate lost tissue [10]. 
- Non-surgical treatments 

Non-surgical treatments for periodontitis involve cleaning the dental surfaces 
to which plaque and tartar adhere by supra-subgingival scaling. This work is usually 
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followed by subgingival curettage/planing of the dental side of the periodontal pock-
ets. Planing removes the superficial layer of contaminated tissue. It helps reduce 
the roughness that promotes the persistence of deposits.  

Due to the low bone quality and quantity in osteoporotic patients, these treatments 
must be performed regularly to prevent potential complications and atraumatically 
to avoid fracturing the alveolar bone plates [10]. 
- Surgical treatments 

According to Garcia (1995) [11], in addition to gingival and periodontal dam-
age, the dentist must also be aware of the risks of general demineralization of the 
alveolar bone, which occurs in osteoporosis, especially after menopause. It is clear 
that no surgical treatment will be undertaken on this demineralized periodontium 
until the treating physician controls the calcium situation. 

Due to bone demineralization, any bone surgery should be avoided in these os-
teoporotic patients, if necessary, this surgery can be performed minimally [2]. Pre-
prosthetic surgical techniques may be indicated in cases of prosthesis instability. 
The main pre-prosthetic surgical techniques aim either to recreate a bony relief by 
detaching the periosteal musculature and deepening the vestibular grooves and/or 
the floor of the mouth, or to raise the resorbed ridges by implanting biomaterials, 
currently most commonly calcium hydroxyapatite granules [2]. 
- Maintenance of the result 

In osteoporotic patients, multiple follow-up and maintenance sessions are re-
quired due to the severity and rapid progression of periodontal disease in these sub-
jects [10]. 

Maintenance consists of preventing plaque formation through supportive per-
iodontal treatment, following a series of surgical or non-surgical therapies. 

This involves: 
- Preventing the transformation of gingivitis into periodontitis (primary preven-

tion). This is called preventive maintenance. Patient education and training in 
oral hygiene techniques are the main goals of this type of maintenance. 

- To prevent the recurrence of periodontitis after treatment (secondary preven-
tion). In this case, it is called post-treatment maintenance. It aims to keep plaque 
levels at a minimum. In addition to hygiene instructions, professional cleanings 
and root planing will be performed at regular intervals. Local chemotherapy and 
subgingival irrigation after debridement will ensure continued healing. 

- To prevent, slow, or halt the progression of periodontal disease (palliative mainte-
nance) in patients who cannot receive appropriate care, either due to lack of com-
pliance, poor hygiene, or general changes in the body that cannot be treated (im-
mune system deficiency).  

4. In Surgical Dentistry 

Due to bone atrophy, there is an increased risk of mandibular and tuberosity frac-
tures. Indeed, the cortices are thinned and porous, and the trabeculae are rarefied 
and disconnected. Fractures, however, remain rare in the elderly. They are the result 
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of reductions in temporomandibular dislocations and the avulsion of disim-
pacted or impacted wisdom teeth in osteoporotic patients. Bone consolidation is 
slow and difficult, and the very frequent edentulism further complicates treatment 
[2]. 

Replacement of extracted dental roots with biomaterials, such as hydroxyap-
atite, has not proven very effective in preventing alveolar bone resorption. The 
transformation of particles into bone tissue remains questionable, and healing has 
not been proven histologically. Thus, preserving even the slightest bone relief must 
be a priority for clinicians concerned about preserving this essential supporting 
tissue for prostheses. All authors emphasize this point. This is a true “tissue-saving 
strategy” that practitioners must constantly keep in mind during their daily prac-
tice [2]. 

Extraction must strive to preserve the alveolus as much as possible using a suit-
able, atraumatic technique, absolutely avoiding any excessive pressure (elevating 
movement), crushing the bone cortex and preserving the interradicular septum 
through judicious root separation [2]. 

Multiple dental extractions must be avoided; if necessary, an atraumatic method, 
such as splitting multi-rooted teeth, may be used. The risk of mandibular and tuber-
osity fractures increases in the case of multiple extractions [2]. 

Alveolectomy, if necessary, must be performed quickly but with rigor and dis-
cernment. The rate of resorption after alveolectomy can reach twice that which oc-
curs after a simple extraction, in addition, the resorption continues longer and more 
intensely [2]. 

Dry socket must be prevented by properly administered anesthesia, the removal 
of any sequestrum, and control of the alveolar wound [2]. 

Ridge regularization should not be systematic, but rather performed cautiously 
and only when deemed essential. 
- Trauma 

Despite the decrease in bone mineral density and cortical thinning, fractures in 
osteoporotic patients are rare. Their slow healing is difficult [2]. 

Spontaneous mandibular fracture occurs in patients who have undergone signif-
icant bone loss. The following panoramic dental X-ray demonstrates the obvious 
problem of orofacial rehabilitation in this type of patient (Figure 1) [1]. 
 

 
Figure 1. Panoramic dental radiograph showing a mandibular fracture in a 70-year-old os-
teoporotic patient (M. SIDQUI). 
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As a preventive measure, note that a short-term study showed that taking calcium 
and vitamin D supplements during the extraction period reduced post-extraction 
bone resorption by 36% [1]. 

Complications in osteoporotic patients 
- Risk of alveolar and mandibular fracture 

The risk of mandibular and alveolar fracture increases in osteoporotic subjects 
due to bone fragility and the high percentage of edentulism in these subjects [8]. 
- Decreased trabecular bone mass leading to decreased chewing strength 

A study was conducted on the effects of estrogen on alveolar bone in a group of 
6-month-old rats that underwent ovariectomy and subsequent extraction of their 
maxillary first molars. The surfaces of the maxillary bone were dissected and ex-
amined by scanning electron microscopy to indicate the bone-forming and resorp-
tive areas. The results showed that acute estrogen deficiency induced by ovariec-
tomy stimulates resorption of supporting bone but has less effect on bone formation 
[12]. 

According to Pagni et al., the alveolar ridge is composed of basal bone and alve-
olar bone, only the latter being located around the teeth. During aging and with 
extractions, alveolar bone tends to decrease in volume through its continuous re-
modeling, unlike basal bone, which does not appear to change significantly [13]. 
Alveolar bone resorption occurs horizontally and vertically according to a known 
pattern; in the posterior maxillary regions, resorption attacks the vestibular aspect 
more. Healing occurs centrally within the alveolus, and is accompanied by resorp-
tion at the marginal level [14]. 

Furthermore, the quality of the surgical extraction procedure is a major factor in 
the subsequent resorption [1]. 
- Risk of infection 

Menopause is accompanied by a decrease in estrogen hormone levels, which 
leads to dry mouth due to salivary gland atrophy, which results in a decrease in 
IGA levels, and therefore a decrease in local defense mechanisms in the oral cavity 
[7]. 
- Risk of osteoradionecrosis linked to bisphosphonates (Figure 2) 
 

 
Figure 2. Case of a patient with bisphosphonate-related mandibular osteonecrosis (M. 
SIDQUI). 
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Since autumn 2004, the Geneva University Hospitals have sent Swissmedic thir-
teen pharmacovigilance reports concerning maxillary osteonecrosis in patients 
treated with bisphosphonates, both for neoplastic complications (10 cases) and 
osteoporosis (3 cases). Zoledronic acid (7 cases), pamidronate (7 cases), and alen-
dronate (Fosamax®, 3 cases) were involved. One patient received etidronate (Di-
dronel®) and another clodronate (Ostac®), followed by pamidronate and zoledronate 
intravenously. Two osteoporotic patients received only oral alendronate. The du-
ration of treatment ranged from 6 months to 7 years. The medical literature has 
reported over a hundred similar cases. 

In February 2005, Novartis [15] had collected 875 cases of osteonecrosis of the 
jaws in patients undergoing bisphosphonate treatment. Since then, 182 additional 
cases of this side effect, first reported by Marx in 2003, have been published. Par-
enteral bisphosphonate therapy with very high antiresorptive potency (zoledonic 
acid, pamidronate, alendronate) is primarily associated with the occurrence of this 
complication. 

Although the exact mechanism underlying osteonecrosis remains to be confirmed, 
it is known that bisphosphonates are potent inhibitors of osteoclastic activity, in-
crease bone mineralization, and reduce bone vascularity, all of which reduce the 
potential for repair and remodeling. Bone may become highly mineralized and 
dense and unable to meet the remodeling demands following trauma, ultimately 
leading to necrosis. Trauma caused by tooth extraction, poorly fitting prosthetics, 
periodontal and dental disease, and systemic factors (e.g., oral infections, poor oral 
hygiene, and medical conditions) can increase the risk of osteonecrosis. Spontane-
ous oral complications have been reported, and although the lesion may be asymp-
tomatic, the most common initial complaints include intraoral pain and roughness 
due to bone exposure [15]. 

Osteonecrosis manifests as bone exposure in the oral cavity, most often follow-
ing a dental procedure (tooth extraction, curettage), but can also occur spontane-
ously and unrelated to a prosthetic injury. Spontaneously, the exposed bone pro-
gresses to necrosis, which can affect large areas of the mandible (two-thirds of 
cases) or the maxilla (one-third of cases). The loss of all or part of a maxilla then 
has dramatic functional and aesthetic consequences, given the limited possibilities 
for rehabilitation. 

This complication occurs mainly in patients receiving high-dose bisphospho-
nate therapy for the treatment of multiple myeloma and the control of bone me-
tastases from breast and prostate cancer. Sporadic cases have also been described in 
women treated for osteoporosis, including with oral administration. 

To reduce the incidence of all the complications mentioned above, several meth-
ods are available during various surgical procedures [16]: 

1) Preoperative analysis of the situation will allow the selection of an indicated 
technique that is predictable, reliable, and reproducible by the practitioner. Ex-
plaining the various surgical procedures and expected outcomes to the patient will 
improve their intraoperative cooperation and reduce potential subjective compli-
cations. 
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2) Mastering the technical procedure, taking into account local anatomical char-
acteristics, and using appropriate intraoperative equipment will determine the suc-
cess of the procedure. 

3) Providing postoperative advice, combined with adherence to prescribed med-
ication, has a positive impact on postoperative outcomes. 

5. In Removable Dentures 
5.1. Osteoporosis and Edentulism 

A study by Kozlowski [17] was conducted on 81 postmenopausal women divided 
into three groups: the first (group I) was normal (n = 29), the second (group II) 
was osteopenic (n = 27), and the third (group III) was osteoporotic. 

The rate of women using dentures in groups II and III is much higher than that 
of non-osteoporotic women. The predominant type of prosthesis in the maxilla and 
mandible is partial dentures; however, no statistical differences were found regard-
ing the results of periodontal measurements. In conclusion, the reduction in bone 
mass of the masticatory organs leads to the loss of permanent teeth and increases 
the demand for dentures in postmenopausal women [16]. 

Another study conducted in 2004 [16] aimed at knowing the relationship be-
tween craniomandibular disorder and bone mineral status at the skeletal level. It 
was carried out in 335 women aged 48 to 56 years. Bone mineral density was meas-
ured in 3 regions of the mandible. 77 women presented symptoms of cranioman-
dibular dysfunction. The results suggested that the habits and conditions that cause 
the decrease in skeletal bone mineral density may hinder the functional harmony 
of the masticatory system and thus increase the risk of craniomandibular disorder. 
After extraction of one or more teeth, the alveolar portion of the maxilla begins to 
atrophy. This can be quantified by a resorption rate known as “Residual Ridge 
Resorption” (RRR). This resorption is assessed through clinical examination, in-
spection, and palpation, as well as dental radiographs. However, inspection and pal-
pation are not or only slightly quantifiable. The decrease in bone mass was correlated 
with tooth extraction and therefore with chewing strength. Early tooth loss is respon-
sible for atrophy of the masticatory muscles [1]. 

5.2. Precautions to Take 

It can be deduced that the impact of osteoporosis on prosthetic reconstruction can 
be summarized as: 
 The subsidence of the bearing surfaces leads to prosthetic instability.  
 The fragility of the mandibular mucosa, which is no longer a stable attached gin-

giva but an unstable free gingiva, is highly sensitive to prosthetic trauma. 
 The extraosseous exposure of the mental nerve, which becomes a prosthetic 

obstacle. 
- During the prosthesis development period [16] 

The technique used during primary and secondary impression taking must not 
excessively stress the peripheral tissues, which could result in slight underlying 
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osteolysis, however sufficient to lead to a decrease in the adhesion of the maxillary 
prosthesis. 

The intermaxillary relationships, vertical occlusion dimension, sufficient free 
space for inocclusion, and centric relation will be carefully determined. Articula-
tor adjustments (after positioning the maxillary model, using a facebow) must re-
sult in satisfactory stability of the prostheses without harmful effects on the TMJs, 
muscles, and subprosthetic mucosal and bony tissues. Primary and then secondary 
balancing, along with regular monitoring, will ensure the sustainability of intermax-
illary relationships. The use of porcelain teeth can also contribute to this. 

Regarding the choice of teeth, resin teeth are used. According to a study [8], the 
difference between the values recorded with resin teeth and porcelain teeth is small 
for a low force: resin teeth are slightly more effective. However, porcelain teeth gain 
the advantage as soon as the bite force reaches approximately 70 to 80 N, i.e., val-
ues comparable to the average forces recorded during chewing in fully edentulous 
patients with braces. The results are always very similar except for an 80% defor-
mation, for which resin teeth require significantly more force. 

In conclusion, in osteoporotic patients, muscle tone is low and chewing force is 
low; resin teeth are then used as removable prostheses in these patients. 
- Post-prosthetic measures 

Any traumatic injury to the peripheral and subprosthetic tissues requires veri-
fication of the occlusion, followed by correction of overextension and excessive 
pressure. The appearance of a gap between the intrados of the prostheses and the 
underlying tissues requires further rehabilitation of the bases. Inflammation of the 
mucosa, or prosthetic stomatitis, must be treated promptly (antiseptics, antifungals, 
etc.), otherwise, underlying osteolysis may develop [18]. 

The hygiene recommendations prescribed by the practitioner must be followed: 
regular brushing of the mucous membranes, tongue, and ridges (7/100 brush), mul-
tiple daily brushing of the prosthesis, weekly disinfection of the prosthesis (chlor-
hexidine, water with 2 or 3 drops of hypochlorite solution), and refraining from 
wearing the prosthesis for 8 hours out of 24 hours (not necessarily at night). The 
harmful role of tobacco and alcohol on the oral mucosa will be emphasized. These 
will be very carefully and regularly examined, two or three times a year. Any sus-
picious lesion must be diagnosed and treated without fail. It must always be kept 
in mind that preserving the mucosa from inflammatory or infectious phenomena 
or trauma contributes to limiting bone resorption [17]. 

6. In Dentofacial Orthopedics 
6.1. Osteoporosis and Bone Remodeling 

Bone remodeling must adapt both to the maintenance of calcium-phosphorus ho-
meostasis and to orthostatic and functional biomechanical requirements. The or-
thodontist will utilize the properties of orthostatic and functional biomechanics. 
The orthodontist will use the properties of orthodontic biomechanics to create cer-
tain dental and alveolar movements [19]. 
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W.E. Roberts demonstrated the importance of understanding host bone response 
mechanisms in orthodontic treatment planning. 

The osteoblast is, as we have shown, the cell of bone formation. It is recognized 
that moderate loading applied to bone leads to hyperdifferentiation of this cell lin-
eage followed by bone hypertrophy. Conversely, the weightlessness of spaceflight 
inhibits its differentiation. 

Frost modeled bone response to various stresses. From extreme cases such as 
hypostimulation leading to bone atrophy to spontaneous fracture beyond the elas-
tic phase of the bone, he created a theoretical model that can vary within the same 
individual. This is why it seems essential to evaluate patients by consulting the den-
tofacial orthopedics department for malocclusion or dysmorphosis. Orthodontic 
tooth movement and bone remodeling activity depend on systemic factors such as 
dietary factors, metabolic bone diseases, age, and the use of certain drugs [20]. 

Systemic hormones such as androgens, estrogens, and calcitonin are associated 
with an increase in bone mineral content, bone mass, and a decrease in the rate of 
bone resorption. Consequently, they may delay orthodontic tooth movement. Con-
versely, thyroid hormones and corticosteroids may be involved in rapid orthodontic 
movement and lead to a less stable result. Drugs such as bisphosphonates, vitamin 
D, and fluoride may likely lead to a reduction in tooth movement after orthodon-
tic force [19] [21]. 

Nonsteroidal anti-inflammatory drugs have also been shown to reduce bone 
resorption. Long-term administration of these drugs may therefore delay the nec-
essary response of the bone to the pressure involved. Attention was also focused 
on the effect of prostaglandins and leukotrienes in orthodontic movement; it ap-
pears that there may be new future clinical applications that will result in an ac-
celeration of orthodontic movement. The use of these drugs should be considered 
by every dentist in the evaluation of the time as well as in the planning of orthodon-
tic treatment [22]. 

A study conducted by Montoya-Carralero et al. [23], involving 16 patients (3 
men and 13 women) over 50 years of age, showed success of orthodontic treatment 
both functionally and aesthetically in both sexes, but this provided they had a healthy 
periodontium and adequate residual dentition. 

6.2. Precautions to Take 

An osteoporotic patient often presents with the following clinical features:  
- A reduced number of teeth is associated with weakened bone support. 
- Masticatory pressure is exerted on a reduced number of teeth (an increased pres-

sure-to-surface ratio). 
- A bone healing problem. 
- A healthy or reduced periodontium, associated with one or more occlusal prem-

aturities, is often considered a “biological impossibility” for orthodontic treat-
ment. 

Orthodontic movement depends on both the anatomical characteristics of the 
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bone (ridge height, trabecular and cortical structure) and physiological character-
istics (bone turnover, balance between formation and resorption, periodontal 
health). 

Osteoporotic bone loss can, in extreme cases, be aggravated by poor periodontal 
health. Orthodontics can then promote easier plaque control and theoretically slow 
down osteo-rarefaction [19]. 

From all these data, we conclude that there are two problems that can be encoun-
tered in an osteoporotic patient undergoing orthodontics:  
- Instability of orthodontic treatment results. 
- More accelerated orthodontic movements compared to normal subjects. 

Management: 
- Patient preparation: Any periodontal pathology must be eliminated before start-

ing orthodontic treatment. When teeth are mobile, it is difficult to achieve sat-
isfactory orthodontic anchorage [24]. 

- Reduced force application: In osteoporotic patients, there is an acceleration of 
orthodontic movement compared to normal patients [22]. 

7. In Implantology 
Osteoporosis and Implant Failure 

If age and sex are indeed risk factors for osteoporosis, the rate of implant failure 
due to poor osseointegration should increase accordingly in a large portion of the 
population over 50 years of age, particularly in women [24]-[27]. 

Hellstein et al. [28] showed that the total reduction in skeletal mass is directly 
correlated with the decrease in mandibular bone density in osteoporotic women. 

Kloss et al. [29] reported, in a study of 28 edentulous women, significantly greater 
bone loss in the jaw in osteoporotic women compared to those of the same age with-
out osteoporosis. 

In a 2005 study, Jeffcoat [30] assessed the risk of implant failure by separating 45 
women and 18 men over 50 years of age and 48 women and 18 men under 50 years 
of age by age and sex. The failure rates were identical (22.2%) between men and 
women over 50 years of age, compared to rates of 18.8% and 11.1% respectively 
in women and men under 50 years of age. According to these data, on the one hand, 
the implant failure rate is not correlated with age or sex, and on the other hand, the 
risk of osteoporosis is not necessarily a risk of osteointegration. 

The success of osseointegration depends partly on the condition of the recipient 
site [30], particularly its quality and its healing capacity. For osteoporosis to be con-
sidered a contraindication for implant therapy, it must: 
- Affect the mandible and maxilla in the same way as other parts of the skeleton 

that allow for the diagnosis of the disease. 
- Be associated with a reduced bone healing capacity around implants due to al-

tered metabolism [30]. 
- A bone quality where the cancellous component clearly predominates can have 

consequences on the primary stability of the implant [26]. 
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The condition of a bone to be implanted cannot be extrapolated by assessing a 
bone at a distance, and the risk of failure is assessed rather by radiography or bone 
density assessment during drilling. It would therefore be inappropriate to con-
clude that the maxillary and/or mandibular bone is osteoporotic in patients with 
vertebral or other osteoporotic fractures. The success of osseointegration depends 
in part on the condition of the implant bed. Osteoporosis has been emphasized, a 
condition considered to be associated with a decline in bone quality and quantity 
[30]. 

The hypothesis that osteoporosis represents a risk factor for osseointegration 
stems from the idea that the disease, associated with a defect in bone reformation, 
compromises the quality of bone healing and apposition at the implant interface 
[1]. 

Another hypothesis concerns changes in bone quality (architecture, mineral crys-
tal size), which can reduce strength despite adequate mineral content, thus predis-
posing the bone to fracture or degradation of the implant bed [1]. 

We then deduce that three problems are encountered in an osteoporotic patient: 
low bone quantity and quality, in addition to impaired healing, which compromises 
the stability of dental implants in these patients. Osteoporosis therefore constitutes 
an absolute contraindication for dental implants. 

8. Conclusions 

Osteoporosis is a major public health problem in several countries (the United States, 
Germany, Japan, etc.). In this work, we have attempted to demonstrate the differ-
ent aspects of the disease. 

In the first chapter, we focused on diagnosis, the different etiological forms, risk 
factors, and preventive and curative treatment of the disease. 

Prevention is achieved through bone densitometry examinations, allowing for 
early detection of the disease and the implementation of appropriate behavior. 

Hormone replacement therapy and bisphosphonates are the main drug treatments 
prescribed for these patients. This work is based on a series of studies that deal with 
the management of osteoporotic subjects in dentistry. A number of consequences 
must be considered: these elderly and fragile patients must be treated with even more 
gentleness and delicacy, both morally and physically, particularly during avulsion 
maneuvers. 
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