
How menopause affects oral health, 
and what we can do about it

ABSTRACT■■

After menopause, women become more susceptible to 
periodontal disease. We believe the problem is due in 
large part to estrogen deficiency with resulting bone loss 
and inflammatory processes. Osteoporosis and periodon-
tal disease are best diagnosed early so that treatment 
can be started sooner and fractures and tooth loss can 
be prevented.

KEY POINTS■■

Physicians should be vigilant for dental problems and 
should encourage their patients to practice good oral 
hygiene and to seek regular dental care.

Available information suggests that hormone therapy 
and bisphosphonate drugs may be developed to protect 
against alveolar bone loss and perhaps slow the progres-
sion of periodontal disease.

Bisphosphonate-associated osteonecrosis of the jaw is 
rare, and most of the reported cases have been in cancer 
patients who received high doses of bisphosphonates 
intravenously and who had other risk factors for it.
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M enopause can bring oral health prob-
lems that physicians ought to keep in 

mind. The same processes that lead to loss of 
bone in the spine and hips can also lead to 
loss of the alveolar bone of the jaws, resulting 
in periodontal disease, loose teeth, and tooth 
loss. Although the mouth is traditionally the 
dentist’s responsibility, patients may need en-
couragement from their physicians to practice 
good oral hygiene and to see their dentists, 
and should be referred to a periodontist at the 
first sign of periodontal disease.
	 Moreover, bisphosphonates, the class of 
drugs most often prescribed for osteoporosis, 
have been linked by case reports (unfairly, we 
believe) to osteonecrosis of the jaw. This low-
evidence-level information, its far-reaching 
interpretation, and misinformation in the lay 
media about hormonal changes associated 
with menopause have led to confusion among 
women; for clarification and reliable informa-
tion, they are driven to ask their physicians 
challenging questions related to oral health.
	 This article reviews the published studies of 
the association between menopause and peri-
odontal disease, specifically, the effects of hor-
monal changes, osteoporosis, and bisphosphonate 
use on the periodontal status of postmenopausal 
women. We will highlight the interrelationship of 
dental health and postmenopausal health and un-
derscore the need for cross-communication and 
patient referral between physicians and dentists.

GINGIVITIS CAN PROGRESS ■■
TO PERIODONTITIS

Gingivitis is a reversible inflammatory re-
sponse to bacterial plaque buildup that is lim-
ited to the gingiva (FIGURE 1).
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	 If unchecked, gingivitis progresses to peri-
odontitis, an inflammation of the supporting 
tissues of the teeth, including the gingiva, al-
veolar bone, and periodontal ligament (FIGURE 

2). Periodontitis leads to progressive and irre-
versible loss of bone and periodontal ligament 
attachment, as inflammation extends from 
the gingiva into adjacent bone and ligament. 
Signs and symptoms of progressing periodon-
titis include red, swollen gums that may ap-
pear to have pulled away from the teeth, per-
sistent bad breath, pus between the teeth and 
gums (FIGURE 3), loose or separating teeth, and 
the common complaint that “my teeth don’t 
fit together anymore.”

AS ESTROGEN DECLINES, SO DO ■■
THE BONES AND, MAYBE, THE TEETH

In menopause, estrogen levels decline rapidly, 
which can lead to systemic bone loss.1

	 The rate of bone loss in postmenopausal 
women predicts tooth loss—for every 1%-per- 
year decrease in whole-body bone mineral den-
sity, the risk of tooth loss increases more than 
four times.2 In fact, Kribbs3 found that women 
with severe osteoporosis were three times more 
likely than healthy, age-matched controls to be 
edentulous (ie, to have fewer teeth).
	 Although a number of studies have found 
that the density of the alveolar bone in the 
mandible correlated with the density of the 
bone in the rest of the skeleton and that gen-
eralized bone loss may render the jaw suscepti-
ble to accelerated alveolar bone resorption,3–11 

these findings are not universal. In a longitu-
dinal study, Famili et al12 found no associa-
tion between systemic bone loss, periodontal 
disease, and edentulism. This shows that the 
relationship between alveolar bone loss and 
systemic bone loss is multifactorial and not yet 
fully understood.13

	 Nevertheless, the American Academy of 
Periodontology considers osteoporosis to be 
a risk factor for periodontal disease.10 In fact, 
alveolar bone loss has been related not only to 
osteoporosis but also to osteopenia.14

	 Bone mineral density has also been stud-
ied in relation to the loss of periodontal lig-
ament—the collagenous attachment of tooth 
to bone. Klemetti et al15 found that healthy 
postmenopausal women with high bone 
mineral density seemed to retain teeth more 
readily than those with low bone density or 
those with osteoporosis, even if they had deep 
periodontal pockets (a sign of periodontal 
disease). These findings were reiterated when 
osteoporotic women were found to have sig-
nificantly greater loss of attachment compared 
with nonosteoporotic women.7

	 However, Hildebolt16 reported that loss of 
tooth attachment correlated with tooth loss 
but not with the density of the vertebrae or 
the proximal femur. This study called into 
question the findings of the previous studies 
and provoked debate.
	 Tezal et al17 found that low bone mineral 
density was related to the loss of interproxi-
mal alveolar bone (the alveolar bone between 
adjacent teeth) and, to a lesser extent, liga-
mentous attachment loss. These data impli-
cated osteoporosis as a possible risk indicator 
for periodontal disease in white women. (This 
study was limited to white women because of 
different demographics in the incidence of os-
teoporosis.)
	 Another study showed only a weak correla-
tion between changes in alveolar bone height 
(in periodontal disease, bone height decreases) 
and attachment levels. Although a correlation 
might be present, the relationship was complex 
and required further examination. The authors 
found no clear association between clinical at-
tachment levels and bone mineral density in 
the lumbar spine, but they recognized that at-
tachment loss often precedes the loss of alveo-
lar bone by a significant time period.13

A common 
complaint in 
periodontitis: 
‘My teeth don’t 
fit together 
anymore’

FIGURE 1. Red swollen gums of gingivitis.
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	 Several studies have found a possible relation-
ship between the bone density in the jaw and the 
density in the rest of the skeleton. It appears that 
loss of bone mineral density in the hip, wrist, 
and lumbar areas is correlated with low density 
in the mandible. Taguchi et al18 reported that the 
density in the lumbar spine correlated with the 
density of the mandibular cortex in early meno-
pause, and with the density of both the cortex 
and cancellous bone in later menopause.
	 But whatever the statistical measurement, 
the susceptibility to progressive periodontitis 
increases after menopause, and the prima-
ry cause is bacterial plaque. The best hedge 
against this increased susceptibility is regular 
dental care to remove bacterial plaque biofilm 
under the gum-line.

HORMONE THERAPY ■■
PRESERVES BONE IN THE JAW

Hormones have long been recognized as hav-
ing some role in periodontal disease.
	 Payne et al19 reported that postmenopaus-
al women who were estrogen-deficient had 
a higher frequency of sites with a net loss of 

alveolar bone density at follow-up. Further-
more, estrogen-deficient women undergo-
ing supportive periodontal therapy following 
treatment of moderate to severe periodontitis 
had three times as many sites losing more than 
0.4 mm of interproximal alveolar bone height. 
Patients who had sufficient estrogen levels did 
not lose bone during 1 year of follow-up.20

	 Estrogen replacement improves bone den-
sity in postmenopausal women. In a 3-year 
randomized trial in postmenopausal women 
with moderate or advanced periodontal dis-
ease, estrogen therapy significantly increased 
alveolar bone mass compared with placebo (P 
= .04), and it increased bone density in the fe-
mur but not the lumbar spine.21 Furthermore, 
women receiving hormonal therapy had sig-
nificantly less gingival inflammation, lower 
plaque scores, and less loss of attachment.
	 On the other hand, a report by Albandar 
and Kingman22 suggested that women who 
comply with hormonal therapy also comply 
with oral hygiene instructions. This compli-
ance could explain the lower gingival inflam-
mation scores, lower plaque scores, and lesser 
loss of attachment.

The American 
Academy of 
Periodontol-
ogy considers 
osteoporosis to 
be a risk factor 
for periodontal 
disease

FIGURE 2. Healthy gums and bones (left) vs periodontal disease (right). Note the lower bone height and 
resulting deeper pockets in periodontal disease.
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	 Norderyd et al,23 in a cross-sectional study, 
found less periodontal disease in postmeno-
pausal women who were on estrogen therapy 
than in those who were not, although the dif-
ference was not statistically significant.
	 In a 5-year longitudinal study of 69 post-
menopausal women receiving estrogen, a mod-
erate but significant relationship was found 
between bone mineral density of the lumbar 
spine and the mandible, and estrogen replace-
ment therapy had a positive effect on the man-
dibular bone mass.24

	 In a longitudinal study of 24 postmeno-
pausal women, estrogen-deficient women had 
a mean net loss of alveolar bone density over 
time, while estrogen-sufficient women had a 
mean net gain, suggesting that estrogen defi-
ciency may be a risk factor for alveolar bone 
loss.20 More-recent studies had similar find-
ings. A cross-sectional study by Meisel et al25 
found that hormone therapy significantly re-
duced the extent of clinical attachment loss 
and, hence, periodontal disease.
	 The findings of these studies are generally 
consistent, suggesting that estrogen builds up 
mandibular bone mass and attenuates the se-
verity of periodontal disease in postmenopausal 
women.26

DOES ESTROGEN THERAPY ■■
PROTECT THE TEETH?

Studies of the Leisure World,27 Framingham,28 
and Nurses Health Study29 cohorts suggest 

that hormone therapy protects against tooth 
loss in postmenopausal women.
	 On the other hand, Taguchi et al30 evalu-
ated more than 300 postmenopausal Japanese 
women and found no significant difference in 
the total number of teeth between estrogen 
users and nonusers. The population in this 
study was younger than in the other studies 
mentioned above,27–29 which may explain the 
negative finding. However, the duration of es-
trogen use was significantly associated with the 
total number of teeth remaining, independent 
of age.30 Meisel et al25 reported that women 
receiving hormonal therapy had more teeth, 
though the difference was not significant.

CYTOKINES, PERIODONTITIS, ■■
AND SKELETAL BONE LOSS

Studies suggest that low estrogen production 
after menopause is associated with increased 
production of interleukin 1 (IL-1), IL-6, IL-8, 
IL-10, tumor necrosis factor alpha, granulo-
cyte colony-stimulating factor, and granulo-
cyte-macrophage colony-stimulating factor, 
which stimulate mature osteoclasts, modulate 
bone cell proliferation, and induce resorption 
of both skeletal and alveolar bone.31–34

	 Genco and Grossi26 have proposed a mod-
el for estrogen deficiency as a risk factor for 
periodontal disease (FIGURE 4). In this model, 
estrogen deficiency leads to more production 
of bone-resorbing cytokines produced by im-
mune cells (monocytes and macrophages) 
and osteoblasts. When challenged by prod-
ucts related to periodontal bacterial plaque 
biofilm, by bone-resorbing factors such as 
lipopolysaccharides, and by toxins, the host 
immune system produces more inflammatory 
cytokines that activate osteoclasts, which re-
absorb bone. The buildup of bacterial plaque 
biofilm made up of periopathogenic bacte-
ria35 seems to be necessary for an estrogen-
deficient woman to actually show changes 
such as loss of tooth attachment and alveolar 
bone. The host’s inflammatory response to 
this biofilm starts the inflammation cascade 
and may lead to constant activation of tis-
sue proteinases and degradative enzymes, 
leading to connective tissue destruction, al-
veolar bone resorption, and ultimately tooth 
loss, which can explain the increased risk 

Osteoporosis 
and periodon-
titis seem to 
be mediated 
by common 
cytokines

FIGURE 3. Red swollen gums with pus in 
periodontitis.
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of periodontal disease in postmenopausal 
women.26,3

	 In this regard, osteoporosis and periodon-
titis appear to be mediated by common cyto-
kines. Managing osteoporosis, removing bac-
terial plaque biofilm with good oral hygiene, 
and regular dental visits are important in 
avoiding periodontitis in susceptible women.

BISPHOSPHONATES PROTECT BONE■■

In the skeleton
Bisphosphonates, the most commonly pre-
scribed therapy for osteoporosis, inhibit 
systemic bone resorption and reduce the in-
cidence of vertebral and nonvertebral frac-
tures. Among the bisphosphonates, alen-
dronate (Fosamax), risedronate (Actonel), 
and intravenous zoledronic acid (Reclast) 
have been shown to reduce the risk of both 
hip and vertebral fractures, whereas iban-
dronate (Boniva) has only been shown to 

decrease the risk of vertebral fracture.36 Spe-
cific findings:

In the Fracture Intervention Trial,•	 37 alen-
dronate reduced the risk of vertebral frac-
ture by 47% and hip fracture by 51% in 
women with low bone mineral density and 
previous vertebral fractures.
In the Hip Intervention Program,•	 38 risedro
nate decreased the risk of hip fracture by 
40% in postmenopausal women 70 to 79 
years old with osteoporosis, but not in 
those 80 years and older, who are at high 
risk of falls. Risedronate also reduced ver-
tebral fracture risk by 49% after 3 years of 
treatment.39

In the Health Outcomes and Reduced In-•	
cidence With Zoledronic Acid Once Year-
ly Recurrent Fracture Trial,40 annual infu-
sion of zoledronic acid after a hip fracture 
reduced the rates of new clinical vertebral 
and nonvertebral fractures and death from 
all causes.

No cause-and-
effect relation-
ship between 
osteonecrosis 
of the jaw and 
bisphosphonate 
use has been 
established

FIGURE 4. Proposed model for how estrogen deficiency contributes to severe 
periodontal disease.

BASED ON GENCO RJ, GROSSI SG. IS ESTROGEN DEFICIENCY A RISK FACTOR FOR PERIODONTAL DISEASE? 
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Bisphosphonate 
doses are much 
lower for osteo-
porosis than for 
cancer

In the jaw
Not surprisingly, recent studies suggest that 
bisphosphonates slow the resorption of al-
veolar bone of the maxilla and mandible as 
well. Alendronate and risedronate, in particu-
lar, have been noted to improve periodontal 
status.41–43 Findings:

In a cross-sectional study by Palomo et •	
al,41 postmenopausal women with low 
bone density using risedronate for at least 
3 months showed significantly less plaque 
accumulation, less gingival inflammation, 
lower probing-depth measurments, less 
periodontal attachment loss, and greater 
alveolar bone levels.
In a double-blind, controlled, prospective •	
study by Rocha et al,42 6 months of alen-
dronate therapy significantly improved peri-
odontal disease as assessed radiographically 
and clinically in 40 postmenopausal women 
with established periodontal disease.
Jeffcoat et al•	 43 reported that 2 years of alen-
dronate treatment significantly reduced al-
veolar bone loss relative to placebo in pa-
tients with low mandibular bone mineral 
density at baseline but not in those with 
normal baseline mandibular bone mineral 
density.

DO BISPHOSPHONATES CAUSE ■■
OSTEONECROSIS OF THE JAW?

Despite these benefits, there has been much 
concern about bisphosphonate-associated os-
teonecrosis of the jaw (FIGURE 5). Osteonecrosis 

of the jaw is a rare disorder characterized by 
exposure and loss of bone in the maxillofa-
cial complex that is resistant or refractory to 
conventional therapy (reviewed by Carey and 
Palomo44). Most of the information on an as-
sociation with bisphosphonates comes from 
case reports involving cancer patients who 
received high intravenous doses and who had 
other risk factors for jaw disease.45–48

	 The intravenous bisphosphonates most 
commonly used to treat hypercalcemia of 
malignancy, multiple myeloma, or metastatic 
bone disease are47:

Pamidronate (Aredia) 90 mg infused over •	
2 to 24 hours every 3 to 4 weeks
Zoledronic acid (Zometa) 4 mg infused •	
over 15 minutes monthly.

	 The doses of bisphosphonates indicated 
for the treatment of osteoporosis are much 
lower,1 eg:

Alendronate 70 mg by mouth once a week•	
Risedronate 35 mg by mouth once a week •	
or 150 mg once a month
Ibandronate 150 mg by mouth once a •	
month
Ibandronate 3 mg intravenously every 3 •	
months
Zoledronic acid 5 mg intravenously once •	
a year.

	 Moreover, less than 1% of an oral dose is 
absorbed by the gastrointestinal tract,49 where-
as more than 50% of the dose of bisphospho-
nates given intravenously is bioavailable,50 
which may account for the lower incidence of 
jaw ostenonecrosis with oral agents.
	 Osteonecrosis of the jaw can occur spon-
taneously but is more often associated with 
dental procedures that traumatize bone, such 
as tooth extraction.51 In a systematic review,45 
patients with multiple myeloma and meta-
static cancer to the bone who were receiving 
intravenous bisphosphonates accounted for 
94% of published cases. Sixty percent of cases 
were preceded by dental surgical procedures, 
and in 39% of cases that occurred spontane-
ously the lesions were located on bony exos-
toses, a possible source of trauma. Of 63 cases 
reported by Ruggiero et al,47 56 patients were 
receiving intravenous bisphosphonates and 7 
were receiving oral bisphosphonates. Older 
age (> 65 years), chronic systemic steroid use, 
periodontitis, and prolonged use of bispho-

FIGURE 5. Osteonecrosis of the jaw.
REPRODUCED FROM RUGGIERO SL, MEHROTRA H, ROSENBERG TJ, ENGROFF 

SL. OSTEONECROSIS OF THE JAWS ASSOCIATED WITH THE USE OF BISPHO-
SPHONATES: A REVIEW OF 63 CASES. J ORAL MAXILLOFACIAL SURG 2004; 

62:527–534, WITH PERMISSION FROM ELSEVIER. 
WWW.SCIENCEDIRECT.COM/SCIENCE/JOURNAL/02782391.
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sphonates have also been associated with a 
higher risk of osteonecrosis of the jaw.51

	 The risk of developing osteonecrosis of 
the jaw in people taking bisphosphonates 
in doses recommended by the US Food and 
Drug Administration for treating osteopo-
rosis is very low (the incidence is calculated 
at 0.7 per 100,000 person-years of exposure 
to alendronate).51,52 In a 3-year prospective 
study in more than 7,000 women with post-
menopausal osteoporosis, the incidence of 
osteonecrosis of the jaw was no different in 

those treated with zoledronic acid 5 mg intra-
venously than in those receiving placebo.53 
In a randomized, placebo-controlled study of 
the effect of 2 years of alendronate treatment 
on alveolar bone loss involving 335 patients 
with periodontal disease, no cases of osteone-
crosis of the jaw were reported.43

	 The American Dental Association (ADA) 
released a statement noting that osteone-
crosis of the jaw can occur with or without 
bisphosphonate use.51 To date, a true cause-
and-effect relationship between osteonecro-

TABLE 1

Risk factors for bisphosphonate-associated osteonecrosis of the jaw

Drug-related risk factors
Potency of bisphosphonates: zoledronic acid (Zometa) > pamidronate (Aredia) > oral bisphosphonates

The intravenous route results in a greater drug exposure than the oral route

Duration of therapy: longer duration appears to be associated with increased risk

Local risk factors
Dentoalveolar surgery, including but not limited to: 
   Tooth extraction 
   Dental implant placement 
   Periapical surgery 
   Periodontal surgery 
   Periodontal surgery involving osseous injury

Local anatomy 
   	Mandible: lingual tori, mylohyoid ridge 
   	Maxilla: palatal tori

Concomitant oral disease: inflammatory dental disease, ie, periodontal and dental abscesses

Demographic and systemic factors
Age: With each decade, the risk of bisphosphonate-associated osteonecrosis of the jaw increases 9% 
  in patients with multiple myeloma treated with intravenous bisphosphonates

White race

Cancer diagnosis: risk is greater for multiple myeloma patients than for breast cancer patients; 
  and those with breast cancer have a greater risk than those with other cancers

Osteopenia or osteoporosis diagnosis concurrent with cancer diagnosis

Others thought to be risk factors
Corticosteroid therapy 
Diabetes 
Smoking 
Alcohol use 
Poor oral hygiene 
Chemotherapeutic drugs

ADAPTED FROM AMERICAN ASSOCIATION OF ORAL AND MAXILLOFACIAL SURGEONS POSITION PAPER ON BISPHOSPHONATE-RELATED OSTEONECROSIS 
OF THE JAWS. J ORAL MAXILLOFACIAL SURG 2007; 65:369–376, WITH PERMISSION FROM ELSEVIER. 

WWW.SCIENCEDIRECT.COM/SCIENCE/JOURNAL/02782391.
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sis of the jaw and bisphosphonate use has not 
been established. Further studies are needed 
to fully explore this relationship. Our group is 
currently exploring novel periodontal assess-
ments comparing the oral health of postmeno-
pausal women with osteoporosis who are on no 
bone therapy vs postmenopausal women with 
osteoporosis treated with bisphosphonates for 
2 or more years.
	 While we await further studies exploring 
this relationship, clinicians in direct care of 
patients who are or will be taking bisphospho-
nates should carefully assess risk factors before 
starting treatment and during treatment. In 
2007, the American Association of Oral and 
Maxillofacial Surgeons released a position pa-
per on bisphosphonate-associated osteonecrosis 
of the jaw,52 listing potential risk factors (TABLE 

1) for its development, as well as management 
strategies for patients treated with bisphospho-
nates. To prevent this possible complication, 
they recommended a thorough oral examina-
tion before treatment with an intravenous 
bisphosphonate, and that “any unsalvageable 
teeth should be removed, all invasive dental 
procedures should be completed, and optimal 
periodontal health should be achieved.”52 They 
also proposed that “discontinuation of oral bis-
phosphonate for a period of 3 months prior to 
and 3 months after elective invasive dental sur-
gery may lower the risk.”52 This should, how-
ever, be done in consultation with the treating 
physician and the patient.

	 Discussion of treatment for bisphospho-
nate-associated osteonecrosis of the jaw is be-
yond the scope of this article.

REGULAR DENTAL CARE IS ESSENTIAL■■

Regardless of whether the patient is receiv-
ing a bisphosphonate drug, physicians caring 
for postmenopausal women should be vigilant 
and encourage their patients to seek regular 
dental evaluation for prevention and early 
management of oral disorders. Conversely, 
dentists should be aware of the potential ef-
fects of menopause and its treatments on bone 
and dental health.
	 Questions from postmenopausal women 
can be managed, in part, by returning to the 
basics suggested by the ADA:

Regular dental examinations; regular pro-•	
fessional cleaning to remove bacterial 
plaque biofilm under the gum-line where a 
toothbrush will not reach
Daily oral hygiene practices to remove bio-•	
film at and above the gum-line including 
brushing twice daily with an ADA-accept-
ed toothpaste
Replacing the toothbrush every 3 to 4 •	
months (or sooner if the bristles begin to 
look frayed)
Cleaning interproximally (between teeth) •	
with floss or interdental cleaner
Maintaining a balanced diet•	
No smoking.•	 	 ■
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