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SYSTEMATIC REVIEW

The Relationship Between Periodontal Disease and
Breast Cancer: From Basic Mechanism to Clinical

Management and Prevention

Yuhan Zhang@* / Xiaolin RenP* / Tao Hu¢ / Ran Chengd / Neil A. Bhowmicke

Purpose: Periodontal disease is potentially related to certain kinds of cancer. This review aimed to summarize the rela-
tionship between periodontal disease and breast cancer, providing some strategies for the clinical treatment and peri-
odontal health care of breast cancer patients.

Materials and Methods: Systematic reviews, randomised controlled trials, prospective and retrospective clinical studies,
case series and reports were collected using search terms entered into the PubMed, Google Scholar and JSTOR databases.

Results: Research has provided some evidence that periodontal disease is related to the occurrence and development of
breast cancer. Periodontal disease and breast cancer have some common pathogenic factors. Periodontal disease may af-
fect the initiation and development of breast cancer involving microorganisms and inflammation. Periodontal health is
affected by radiotherapy, chemotherapy, and endocrine therapy for breast cancer.

Conclusions: Periodontal therapy for breast cancer patients should be performed differently according to the stage of
cancer treatment. Adjuvant endocrine treatment (e.g. bisphosphonates) has a great impact on oral treatment. Periodon-
tal therapy contributes to the primary prevention of breast cancer. Periodontal health care of breast cancer patients is

worthy of clinician attention.
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eriodontitis is a disruption of the normal function of the

healthy subgingival biofilm with concomitant disruption of
its functional properties in relation to innate defence surveil-
lance and tissue maintenance. This leads to excessive, deregu-
lated inflammation and tissue destruction.13:2160 The results of
the Chinese Fourth National Oral Health Epidemiological Sur-
veyl18 showed that the rate of calculus among the population
aged 35-44 years was 96.7%, while the rate of gingival bleeding
was 87.4%. Studies have shown that periodontal disease is in-
fluenced by other diseases, e.g. diabetes, nutritional deficien-
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cies, and obesity. Periodontitis is considered to be a contribut-
ing factor to Alzheimer’s disease and inflammatory bowel
disease.47:59,136 Recent studies have indicated that periodontal
disease promotes the occurrence of oral squamous cell carci-
noma and has a potential relationship to breast cancer, oe-
sophageal cancer, prostate cancer, haematological malignan-
cies, and skin melanoma.49:76

Breast cancer is the most common cancer diagnosed in
women, accounting for 30% of female cancers in 2020.74.108 |t
usually occurs in women over the age of 30, especially post-
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menopausal women. However, there is a good prognosis with
a 5-year survival rate of 72.7%.72 Forman et al38 described
breast cancer as the result of a combination of genetic and en-
vironmental factors. Race affects not only the incidence but
also the degree and extent of invasion of breast cancer.2 The
risk factors include oestrogen levels, birth history, benign
breast diseases, susceptibility genes such as breast cancer sus-
ceptibility gene 1, and obesity.62:119 A number of recent studies
have found a correlation between periodontal disease and
breast cancer.39:43,58,84 As breast cancer may influence the
treatment of periodontal diseases, the question must be ad-
dressed as to how periodontal diseases can be handled in pa-
tients with breast cancer. This review summarises the rationale
for the parallels and provides some strategies for periodontal
treatment and health care of patients with breast cancer.

MATERIALS AND METHODS

Search Strategy

To review the literature, we conducted electronic searches in
PubMed, Sci-Hub and Google Scholar for the keywords ‘breast
cancer’, ‘periodontal disease’, and ‘periodontal health care’.
Specific search strategies and study selection are shown in Fig
1. First, the literature was searched to find articles that would
show the incidence of breast cancer patients affected by peri-
odontal disease. The cut-off period was from 2011 to 2022.
Both English and Chinese papers were eligible. Second, repre-
sentative articles from across the globe were sought that met
the characteristics.
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This literature search was designed to identify the following:

1. Is periodontal disease related to breast cancer?

2. What are the common pathogenic factors of periodontal
disease and breast cancer?

3. What are the effects of breast cancer treatment on peri-
odontal disease?

4. What is the proper periodontal treatment for breast cancer
patients?

Selection of Studies

In the first screening step, two reviewers independently as-
sessed the titles and abstracts of studies retrieved from the
electronic search by using keywords. Duplicate papers obtained
using different keywords were considered only once. Full-text
papers were then obtained and reviewed according to the fol-
lowing inclusion criteria: systematic reviews, randomised con-
trolled trials, prospective and retrospective clinical studies, case
series and reports. Disagreements between reviewers were re-
solved by discussion. If the two reviewers did not reach a con-
sensus, a third author was consulted.

RESULTS AND DISCUSSION

Epidemiologic Evidence of a Correlation Between
Periodontal Disease and Breast Cancer

Periodontal disease promotes the occurrence and develop-
ment of breast cancer, especially invasive breast cancer.58 In a
survey of 5199 subjects with a follow-up time of 7.2 years,
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Table1 Epidemiological evidence of the correlation between periodontal disease and breast cancer

Follow-up
period Increased
Study Study design Participants (years) Method risk
Given et al*3 Retrospective cohort study 5199 7.2 Collect diagnoses of cancer of periodontal 119%
patient
Nwizu et al84 Prospective cohort study 65869 8.32 Oral questionnaire and cancer screening 13%
Freudenheim et al3° Prospective cohort study 73737 6.7 Oral questionnaire and cancer screening 26.1%
Sdder et all10 Longitudinal prospective study 3273 16 Clinical examination, que§tionnaire and cancer 136%
screening

Hujoel et al>* Prospective cohort study 6862 10 Clinical diagnosis 32%
Arora et al® Prospective cohort study 8433 27 Self-report 12%
Soder et all10 Prospective cohort study 1586 16 Clinical diagnosis 75%
Chung et all® Retrospective cohort study 42548 5 Clinical diagnosis 23%
Mai et al™® Prospective cohort study 1337 12.2 Measured ACH 17%
Dizdar et al2” Retrospect cohort study 151 12 Clinical and radiographic parameters 140%
Han et al*4 Prospective cohort study 1979 2 Community periodontal index 56%
Sfreddo et all03 Case-control study 201 - Clinical diagnosis 107%
Heikkila et al48 Prospective cohort study 40108 10.1 Periodontal pocket depth 19%
Michaud et al80 Prospective cohort study 4088 14.7 Clinical diagnosis 32%
ACH: Oral alveolar crest height.

Guiven et al*3 found that women with periodontal disease had
arisk of breast cancer up to 119% higher than expected rate. A
prospective cohort study of 65,869 post-menopausal women
with an average follow-up of 8.32 years confirmed that elderly
women with periodontal disease had a 13% increased risk of
breast cancer, especially among women who had quit smoking
in the past 20 years.39:84 Another prospective study involving
3273 subjects showed that patients with periodontal disease
with molar loss had a higher risk of breast cancer than patients
with normal periodontal disease.110 A meta-analysisi%4 showed
that periodontal disease is a potential risk factor for breast can-
cer. Effective periodontal treatment would be an important
measure to reduce the risk of breast cancer.3® Table 1 shows
the evidence of a correlation between periodontal disease and
breast cancer. The current difference in clinical findings is
mainly due to the definition of periodontitis and the lack of
adjustment for confounding factors in these studies.

Aetiology

Bacteria and their products

Oral microorganisms have the potential to colonise other or-
gans through blood circulation. In 2014, Urbaniak et al120 iso-
lated periodontal pathogenic bacteria such as Fusobacterium
and Streptococcus from breast tissues of women in Canada and
Ireland. Parhi et al87 reported that F. nucleatum invaded breast
tumour tissue and induce tumour growth and progression, and
another study suggested that the invasion of F. nucleatum
might be induced by bacteremia.% The oral and gastrointesti-
nal microbiomes mediate steroid hormone metabolism and
synthesise biologically active oestrogen mimetics that have the

doi: 10.3290/j.0hpd.b3904343

potential to promote the development of breast cancer.88
There are significant differences in the composition and pro-
portion of breast microbial communities between breast can-
cer patients and healthy people. Microorganisms produce a
large number of secondary metabolites that can signal media-
tors of breast cancer progression.8 For example, Fusobacte-
rium nucleatum changes vascular endothelial permeability
through the interaction of epithelial cadherin and adhesin
junctions, promoting the expression of oncogenes and inflam-
matory mediators.3:34.93,105 Key periodontal pathogens, such as
Porphyromonas gingivalis, Treponema dentata and Fusobacte-
rium nucleatum, promote cancer invasion through the crosstalk
between integrin and TLR4/MyD88 signalling pathways. The
expression level of TLR4/MyD88 is positively related to breast
cancer-cell metastasis (Fig 2).61,132

Local and systemic inflammation

Periodontal inflammation has a systemic effect. Researchers
have hypothesised that bacterial-induced inflammation dis-
rupts the orderly progression of stem-cell hierarchy and has a
role in the pathogenesis of breast cancer; although unproven,
this hypothesis is supported by the available evidence.” Cheng
et all2 found that periodontal inflammation promotes metasta-
sis of breast cancer. Pyroptosis induces IL-13 and downstream
signals CCL2, CCL5, and CXCL5.12 The chemokines recruit my-
eloid-derived suppressor cells (MDSCs) and macrophages, finally
promoting the generation of a pre-metastatic niche in the in-
flammatory site.1l Polymorphonuclear neutrophils not only
result in tissue destruction and bone resorption, but also in-
duce systemic effects that may contribute to the interaction
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Fig2 Periodontal diseases
affect the invasion and
metastasis of breast cancer.
Periodontal pathogens
mediate the crosstalk
between the integrin, focal
adhesion kinase and TLR4/
MyD88 signalling pathways.
The increased expression of
TLR4/MyD88 in peripheral
blood mononuclear cells
promotes the invasion of
breast cancer. Periodontal
inflammation promotes the
release of IL-13, CCL2, CCL5,
and CXCL5, recruits MDSCs to
gather in the lymph nodes,
and promotes the metastasis
of breast cancer cells.
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between periodontal disease and other inflammatory condi-
tions.3¢ Chronic inflammation influences the initiation, develop-
ment and behaviour of breast cancer (Fig 2).20 C-reactive protein
(CRP) is a classic marker of acute and chronic inflammation. El-
evated plasma CRP levels increase the risk of breast cancer.42
In patients with periodontal disease, increased plasma CRP
levels may affect the occurrence and development of cancer.8
The core transcription factor RANK and its ligand RANKL also
increase in patients with periodontal disease, and these factors
may play an important role in the occurrence and metabolism
of breast cancer.18:133

Efficient daily oral health care and periodontal treatment
can reduce dental plaque accumulation and reduce the impact
of microbial factors on the initiation and development of breast
cancer. Early detection, diagnosis and treatment of periodontal
disease can minimise the impact of inflammatory factors.

Host genetics

Various studies have found that periodontal disease and breast
cancer have common pathogenic factors. The loss of a-v-f3-6 inte-
grin function causes periodontal disease and is also related to the
occurrence of breast cancer.67 According to bioinformatics
analysis, serpin family A member 1 (SERPINAL) and transferrin (TF)
are common target genes of periodontitis and breast cancer.”

Common Pathogenic Factors

Oestrogen is closely related to periodontal health and the oc-
currence of breast cancer. Abnormal function of oestrogen and
its receptor (ER) affects the resorption of alveolar bone and the
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differentiation of periodontal ligament stem cells, thereby af-
fecting the process of periodontal disease. It also participates
in the occurrence and development of breast cancer.”3,79 Exces-
sive accumulation of oestrogen in menopausal women in-
creases the risk of breast cancer. The type and proportion of ER
expressed by breast cancer patients changes with disease pro-
gression. Oestrogen receptors are divided into two types: o and
. The expression of ER and the ERo:ER ratio can predict the
prognosis of breast cancer patients.®! ERa and Erp in periodon-
tal ligament cells also affect the health of periodontal tissues.
Oestrogen has different effects on the oral cavity of women
during different parts of the reproductive life-cycle.83 Preg-
nancy gingivitis is related to oestrogen changes: the oestrogen
increase during pregnancy affects the composition and propor-
tion of the periodontal oral microbiome.> Oestrogen promotes
gingival inflammation and the accumulation of inflammatory
cells in periodontal tissue, impacting bone resorption by medi-
ating osteoclastic activity.100.125 Decreased oestrogen levels
after menopause also exacerbate osteoporosis and alveolar
bone resorption.% Taichman et al!l7 indicated that postmeno-
pausal women who did not receive oestrogen supplementation
had twice the risk of losing alveolar bone as post-menopausal
women who received supplementation; this risk is three times
higher than that of pre-menopausal women.117 Compared with
nonusers, post-menopausal women who use hormone replace-
ment therapy have a 24% lower risk of tooth loss.106

For patients who have great changes in oestrogen levels,
such as women during pregnancy and menopause, more at-
tention should be given to oral health. Due to the relationship
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between periodontal disease and breast cancer, genetic
screening of groups at high risk for the two diseases provides
new possibilities.

Clinical Therapy

Breast cancer is divided into 5 molecular subtypes based on
human epidermal factor growth receptor 2 (HER2) and hor-
mone receptors. Different molecular subtypes have different
treatment methods.129 Treatment of breast cancer includes
radiotherapy, chemotherapy, surgical treatment, endocrine
therapy, and targeted therapy. Of these, endocrine therapy, ra-
diotherapy and chemotherapy have an impact on oral health.52

Endocrine therapy
Patients with HER2+ breast cancer should be provided with ad-
juvant endocrine therapy for at least 5 years after surgery. Ad-
juvant endocrine therapy for breast cancer reduces oestrogen
levels and affects the development of periodontal disease. Low
levels of oestrogen reduce bone density, leading to osteoporo-
sis and promoting alveolar bone loss.%4

Pre-menopausal patients are often recommended to use
tamoxifen, a nonsteroidal triphenylethylene derivate that blocks
the actions of oestrogen.1:15 Aromatase inhibitors that stop the
production of oestrogen are recommended for post-menopausal
patients as adjunctive therapy.1> Tamoxifen and aromatase in-
hibitors have different effects on the periodontal status of breast
cancer patients. Tamoxifen has less impact on periodontal status
than aromatase inhibitors.121 Human gingival fibroblasts are a
target tissue for sex hormones, and in-vitro studies have demon-
strated that tamoxifen may decrease the stimulatory effect of
oestrogen on human gingival fibroblast proliferation.121 Aroma-
tase inhibitors increase periodontal probing depth, dental
plaque accumulation, attachment loss and alveolar bone loss.
Calcium supplementation partly alleviates the extent.11.115 Anti-
oestrogen therapy affects personal mental status, including fa-
tigue and depression, resulting in health care neglect.28

To block the osteoclastic activity of low levels of oestrogen,
bisphosphonates are often given to breast cancer subjects with a
risk of bone metastasis. However, bisphosphonates are definitely
related to the development of osteonecrosis of the jaw. Clinical
trials demonstrated that lowering the dose of bisphosphonates
did not negatively impact breast cancer metastasis.3541 Such
bone-targeted therapy adjustments may benefit oral health.

Radiotherapy and chemotherapy

Radiotherapy and chemotherapy cause damage both to cancer
and normal cells. Common oral complications of radiotherapy
include oral mucositis, xerostomia, and oral bacterial infec-
tions.101 Chemotherapy leads to cytostatic and cytotoxic ef-
fects. Oral tissues are sensitive to chemotherapy and are prone
to oral mucosal inflammation.4> Studies have shown increased
complexity of oral bacterial profiles in patients receiving cancer
chemotherapy.8! Vozza et all28 reported that the incidence of
periodontal diseases in patients with malignant solid tumours
reached 35.2%. Poor oral hygiene makes oral microbiome shift
towards the more pathological end of the spectrum, increasing
the risk of oral infection and the long-term quality of life of
breast cancer patients.

doi: 10.3290/j.0hpd.b3904343

Periodontal Health Care for Breast Cancer Patients
Periodontitis affects the quality of life of breast cancer patients.
The Oral Care Guidelines of the National Institute of Dentistry
and Craniofacial Institute of the USA proposed that, although
priority is often given to the treatment of cancer, focus should
also be directed at prevention and amelioration of complica-
tions that may occur as a result of the disease and/or its treat-
ment.131 In this respect, oncologists and attending physicians
may refer patients to dentists. However, most dentists lack rel-
evant knowledge. A survey in Michigan, USA, found that more
than 70% of dental hygienists are not familiar with clinical
treatment guidelines for breast cancer. More than 90% of den-
tal hygienists do not understand the mechanism of breast can-
cer-related treatment and the risk of damage to periodontal
tissue during the entire breast cancer treatment process.}14 A
personalised periodontal treatment plan based on the general
condition, oral condition and treatment tolerance of breast
cancer patients is suggested.

In brief, periodontal therapy for breast cancer patients should
be performed in stages: before cancer treatment, during cancer
treatment and during adjuvant endocrine treatment (Fig 3).

Periodontal Care Before Breast Cancer Treatment

A case-control study of post-menopausal, elderly breast-cancer
patients found that the prevalence of periodontal disease was
98% in breast cancer survivors.# It has been reported that non-
surgical periodontal treatment before chemotherapy signifi-
cantly reduces periodontal inflammation markers in gingival
crevicular fluid.126 Therefore, evaluating periodontal health
and optimising oral supportive care appear essential to ensure
appropriate management in breast cancer-treated patients.22

Comprehensive assessment

Comprehensive assessment includes the patient’s general con-
dition, periodontal condition, and oral self-care awareness.30.94
The treatment plan for breast cancer should also be taken into
consideration.

1. General conditions

General conditions include sex, age, menstrual history, general
physical condition, other basic diseases, and tumour location
and stage. Breast cancer is more common in post-menopausal
women, who may suffer from dry mouth or accelerated peri-
odontal attachment loss.55 Sex, age, and menstrual history
have a great impact on oral health.

Screening should be performed for systemic diseases, espe-
cially those associated with periodontal diseases, e.g. diabetes,
hypertension, coronary heart disease, liver disease, Alzheim-
er’s disease, and rheumatoid arthritis.3

2. Periodontal status

Periodontal status includes probing depth, attachment loss
level, bleeding on probing, tooth mobility, alveolar bone re-
sorption, bifurcation lesions, and occlusal conditions. As an
independent risk factor for the deterioration of periodontal
disease, alveolar bone resorption greater than 1/3 should be
evaluated for a personalised plan.111
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3. Assessment of oral self-care awareness

An individual’s awareness of oral health measures influences
the likelihood of seeking oral care to achieve optimal oral
health status. Oral self-care awareness assessment is the top
priority, and patients’ willingness and ability to perform oral
self-care determine the ultimate efficacy of periodontal treat-
ment before cancer treatment.46

4. Other assessments

Clinicians should evaluate the patient’s economic situation and
compliance, for example, in choosing an appropriate treatment
plan.

Periodontal treatment

1. Radical periodontal treatment

The process of periodontal treatment for breast cancer patients
involves four phases: initial therapy, periodontal surgery, re-
storative therapy, and supportive care.® Periodontal therapy for
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breast cancer patients should be arranged before radiotherapy
or chemotherapy.134 Radiotherapy and chemotherapy can only
be performed at least two weeks after periodontal surgery when
soft tissue meets the standard of healing.10 Patients with breast
cancer may use antibiotics as appropriate during treatment of
periodontal disease to prevent infection.86 For example, during
the chemotherapy period, while checking the white counts, an-
tibiotic coverage may be considered when neutrophil counts are
less than 500 cells/ml, if the treatment cannot be delayed until
counts exceed 1000 cells/ml.3! Ultrasonic instruments remove
less root structure than hand instruments, but leave behind a
rougher surface. Hand instrumentation has been recommended
to smooth the root surface after ultrasonic use as a final finish-
ing procedure in the treatment of periodontitis-affected roots.68

2. Oral self-care

Patients with breast cancer should pay more attention to oral
self-care. Dentists should make suggestions for choosing

Oral Health & Preventive Dentistry
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proper oral hygiene devices (toothbrushes, dental floss, rinsing
devices and gargles) and proper oral hygiene methods. Cur-
rently, the Bass or modified Bass toothbrushing method at
least twice a day is usually recommended.26 The public's
awareness regarding the use of dental floss, dental irrigators,
and interproximal brushes as preventive oral health-care be-
haviour needs to be raised.53.90

3. Other preparations

Metal dental restorations will have an impact on the radiother-
apy dose. Metal materials should be avoided to reduce the im-
pact on subsequent treatment.*0 Poorly designed restorations
also have a negative effect on the oral health-related quality of
life of breast cancer survivors.57 Teeth that may pose a future
problem should be extracted as well. A nontraumatic extrac-
tion method is recommended for patients who will take
bisphosphonates. Some orthodontic elastic devices are used to
achieve complete tension-free closure of the wound to reduce
the possibility of necrosis of secondary bone.24,50,97

Periodontal Care of Breast Cancer Patients During
Radiotherapy, Chemotherapy or Surgery

1. Conservative periodontal treatment

Periodontal treatment during breast cancer therapy should be
performed with caution. The cytotoxicity of chemotherapy
drugs can suppress bone marrow and reduce white blood cell
counts, thus affecting the functioning of the immune system.37
Periodontal treatment should be performed before white
blood cells decrease. Appropriate dental and periodontal treat-
ment should be given 2 to 3 weeks after chemotherapy or be-
fore the next chemotherapy.31 Some necessary treatment can
be carried out during the interval in the chemotherapy cycle.
Studies have shown that nonsurgical periodontal treatment is
less effective for breast cancer patients undergoing chemo-
therapy than for ordinary periodontal patients. However, 6
months after nonsurgical treatment, the level of alveolar bone
in breast cancer patients can also be significantly im-
proved.”123 The risk of oral infection should be fully considered
in this period. However, periodontal treatment can still be per-
formed under sufficient supervision. Adjuvant treatments can
be added, and the treatment schedule can be extended. Oral
hygiene also needs to be checked regularly during treatments
such as radiation and chemotherapy.19:32 Due to the increased
risk of periodontal disease in breast cancer patients, patients
should accordingly increase the frequency of supportive peri-
odontal therapy.

2. Oral self- and assisted-care

Treatment of breast cancer is often accompanied by complica-
tions. In the first 1-5 weeks of radiotherapy, 90% of patients
have acute complications on the skin of the axillary, groin, and
other treatment areas, manifested as itching, redness, dryness,
blisters, ulcers and even necrosis.98 Axillary lymph node dissec-
tion of breast cancer patients may cause upper-limb lymph
node oedema, interfere with upper-limb blood circulation, and
even cause upper-limb dysfunction.25.124 Studies found that
55.4% of women had various degrees of upper-limb dysfunc-

doi: 10.3290/j.0hpd.b3904343

tion, which may be related to factors such as lymphadenec-
tomy, lymphedema, presence of pain, and intercostobrachial
nerve injury.109 Muscle damage and pain around the surgical
and radiation fields are related to upper-limb dysfunction in
breast cancer patients after long-term treatment.%-23 Because of
the pain and discomfort caused by upper-limb dysfunction, pa-
tients may resist conventional oral health care methods. There-
fore, clinicians should pay attention to the oral hygiene of breast
cancer patients during treatment. If necessary, daily oral care
should be provided by family members or nurse attendants.

The risk of oral infection increases during chemotherapy. A
survey found that the oral infection rate reached 17.39% during
chemotherapy.” In addition to toothbrushing and interproxi-
mal cleaning, patients are advised to use an antibacterial gar-
gle 3-4 times a day, such as chlorhexidine. If infection occurs,
patients should maintain oral hygiene and receive antibiotic
treatment or supportive treatment.130 However, most dentists
provide insufficient attention to the oral health care of breast
cancer patients during cancer treatment.116 This suggests that
dentists should be more aware of the importance of oral health
care to breast cancer patients.

Periodontal Care of Breast Cancer Patients During
Adjuvant Endocrine Treatment

1. Periodontal care for endocrine medicine
The National Comprehensive Cancer Network guidelines rec-
ommend adjuvant endocrine therapy for at least 5 years after
surgery, radiotherapy or chemotherapy. For high-risk patients,
this can even extend to 10 years.127 Tamoxifen, ovarian func-
tion suppressors and aromatase inhibitors are usually used.14
Among the above-mentioned medications, aromatase in-
hibitors may aggravate the progression and bone loss of peri-
odontitis. Calcium supplementation partly alleviates the ex-
tent.11 Breast cancer patients using aromatase inhibitors can
take a weekly dose of 10,000 IU of vitamin D and a daily cal-
cium supplement of 1000 mg to prevent bone loss and peri-
odontal attachment loss.%?

2. Periodontal care for bisphosphonates
Lower oestrogen levels induced by endocrine treatment reduce
bone density, leading to osteoporosis. Bone-mineral density
scores (T-scores) reflect the relative differences in bone-min-
eral density between subjects and young adults.135 Patients
with a T-score less than -2.5 are recommended to receive an
intravenous administration of bisphosphonates for osteoporo-
sis.56 During the period of endocrine therapy, especially for
patients taking bisphosphonates, oral and periodontal treat-
ment should be performed carefully. Bisphosphonate-related
osteonecrosis of the jaw (BRONJ) is the presence of exposed
bone in the maxillofacial region over 8 weeks with a history of
bisphosphonates.85 Local infections were shown to precede
the onset of ONJ in the majority of cases.”t As recommended
by expert panels, prevention of ONJ should start before pa-
tients receive bisphosphonates.17.65 Among the risk factors for
BRONJ, tooth extraction accounts for 35.1%, and periodontitis
accounts for approximately 24.6%.66

As mentioned before, a lower dose of bisphosphonate will
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benefit oral health. Moreover, periodontal treatment should be
minimally invasive to minimise the possibility of invasive op-
erations being complicated by osteonecrosis. It is recom-
mended that dentists use the full-mouth disinfection (FMD)
technique.? The goal of FMD is to minimise the risk of recon-
tamination by performing full-mouth SRP within 24 h, in com-
bination with comprehensive disinfection of all oropharyngeal
niches using chlorhexidine during mechanical treatment and
up to 2 months thereafter.113 FMD has modest additional clin-
ical benefits over subgingival scaling and root planing (Q-
SRP).33 If invasive periodontal treatment (such as surgery) is
needed, the period of time that the patient takes bisphospho-
nates should be considered. If this is less than 3 years, surgical
treatments such as extractions, apicectomies, and periodontal
scaling treatments can be performed without risk. With
bisphosphonate treatment lasting more than 3 years, it is ad-
visable to avoid extractions and manipulation of bone tissue.82
There is no evidence that temporarily stopping bisphospho-
nates can reduce the risk of periodontal surgery.

Currently, there is no recognised and effective treatment for
osteonecrosis caused by bisphosphonates. A case report has
shown that BRONJ around osseointegrated implants was cured by
using antimicrobial, regenerative and biostimulatory therapies.122
A similar approach can also be used for periodontal therapy.

Follow-up after Breast Cancer Treatment
Oral care after breast cancer treatment should adopt the co-
participation model between doctors and patients, who ideally
interact with each other on the basis of sufficient respect. The
patients provide information about the diseases, while the
doctor provides feedback on the treatment plans and potential
risks after obtaining the patient’s consent. Patients actively
participate in the implementation process of the treatment
plan and provide information routinely so that the accuracy
and effectiveness of medical activities can be improved.137
Dentists should also pay attention to oral manifestations.
Metastatic breast cancer may be accompanied by symptoms of
periodontal abscess.92 Oral health education is necessary even
after breast cancer treatment. Studies have shown that breast
cancer patients after outpatient treatment and during follow-
up have a high demand for cancer and related care informa-
tion.102,107 Controlled trials have shown that breast cancer pa-
tients who have received health education have a better
quality of life after surgery.51 When breast cancer patients un-
dergo routine re-examinations for malignant tumours, they
should also undergo regular oral examinations.

CONCLUSION

As an oral inflammatory disease, periodontal disease affects
multiple systems of the body. At present, the relationship be-
tween periodontal disease and breast cancer is supported by
strong evidence. Periodontal disease may affect the initiation
and development of breast cancer in many ways, for instance,
via microorganisms and inflammation. Due to the complicated
aetiology of periodontal disease and the heterogeneity of can-
cer, more specific mechanisms remain to be explored.
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For post-menopausal patients with periodontal disease,
periodontal treatment may aid in primary prevention of breast
cancer. It may also reduce the risk of breast cancer influenced
by periodontal disease. Dentists should consider the systemic
impact of cancer treatment options on breast cancer patients
and carry out oral interventions in a timely manner to limit suf-
fering. Attention should also be paid to personalised oral care
for breast cancer patients. Periodontal health care should be
carried out in stages according to the cancer treatment process
to improve the quality of life of patients. With developments
from basic research, clinical practice may be improved in the
future. In addition to clinical treatment, more emphasis should
be given to prevention before cancer initiation and progression.
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