¥y

A

\

Journal of Oral Diseases and Treatment (%) ScitechJournals

S

Open Access

Investigation of the Association Between Periodontal Disease
Indices, Number of Missing Teeth and Risk of Thyroid Cancer
Development: A Case — Control Study

Abstract

Objective: To investigate the possible association
between PD clinical parameters, and number of
missing teeth and the risk of developing Thyroid
Cancer (TC) in Greek adults using a population-based
retrospective cohort database.

Materials and Methods: A total of 45 TC patients-
cases and 90 age and gender-matched non-TC
individuals - controls were recruited from one Dental
and two Medical private practices. A dental clinical
examination and a standardized questionnaire were
used to collect the following clinical parameters
Probing Pocket Depth (PPD), Gingival Index (Gl),
Clinical Attachment Loss (CAL), Bleeding on Probing
(BOP), the number of missing teeth and the dependent
and independent risk factors for TC development.
Statistical analysis was conducted using Univariate
and Logistic Regression models adjusted for possible

confounders.

Results: Statistical analysis showed that TC family
history (p= 0.049, OR=2.081, 95% CIl= 0.658-4.122),
and BOP (p =0.053, OR= 1.698, 95% CIl= 0.538-
2.109), were statistically significantly associated with
the risk of TC developing.

Conclusion: The current investigation suggested
positive associations of Thyroid Cancer Family
History, and Bleeding on Probing with Thyroid Cancer
development.
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Introduction

Thyroid Cancer (TC) is the most common endocrine
cancer nowadays worldwide [1,2], as its incidence has
increased all over the world in the last three decades [1,3].
However, TC is a relatively rare neoplasia, accounting for
0.35%-0.38%o0f total deaths due to cancer in Greece [4],
whereas recent data [5] showed that the lowest estimated
incidence ASR-E were recorded in Montenegro (2.2), FYR
Macedonia (2), and Albania, Bosnia and Herzegovina and
Greece (1.9). According to the Main Diagnostic groups of
the 2022 WHO Classification of Thyroid Neoplasms seven
types of Malignant Thyroid Neoplasms have been recorded,
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Follicular Thyroid Carcinoma (FTC), Oncocytic Thyroid
Carcinoma (OTC), Invasive Encapsulated Follicular
Variant Papillary Thyroid Carcinoma (IEFVPTC), Papillary
Thyroid Carcinoma (PTD), Differentiated High-Grade
Thyroid Carcinoma (DhgTC), Poorly Differentiated Thyroid
Carcinoma (PDTC),and Anaplastic Thyroid Carcinoma
(ATC) [6]. However, the two main differentiated types are
the Papillary and Follicular types and consist about 95%
of all TCs. Anaplastic TC is uncommon as accounts for
about 1% of TC [1,7], and Medullary TC (MTC) is present
in 3-5% of all thyroid carcinomas [7]. The two main types of
Periodontal Disease (PD), are gingivitis and periodontitis.
PD is a chronic, multifactorial, and
disease that affects periodontal tissues [8,9]. Gingivitis
is a gingiva reversible inflammation and concerns soft
tissue surrounding the teeth whereas periodontitis is
characterized by periodontal tissues irreversible loss and
eventually leads to tooth loss [10].

immunological

Gingivitis progresses to periodontitis in susceptible
individuals with compromised immune system [8,9]. PD
prevalence has been assessed 20-50% globally, whereas
a proportion of 10% of the population worldwide has been
affected by severe periodontitis [10-12]. In the United States
42.2% of dentate adults aged 30 years or older suffer from
periodontitis, whereas 7.8% of the mentioned individuals
suffer from severe periodontitis [13]. TC appearance has
been associated with diverse genetic and environmental/
nutritional factors, as the precise causes of TC development
are still unknown [3]. Potential risk factors for TC concern
high risk factors such as radiation exposure (especially in
head and neck region), chromosomal (genetic) alterations,
and hereditary conditions (hereditary MTC, Non-syndromic
and syndromic Familial non-Medullary TC), and low risk
factors that concern thyroid imaging with iodine 131, iodine
deficiency, high thyroid stimulating hormone (TSH) level,
auto-immunity, thyroid nodules, environmental pollutants,
smoking, lifestyle, diet, and high Body Mass Index (BMI),
whereas the possible role of oestrogens remains unclear
[14-31].The association between inflammation and cancer
development is well known since 1863 when R. Virchow,
following the observation of leukocytes in neoplastic
tissues, suggested that chronic inflammation could
contribute to the tumorigenic process. In the following
years, several researchers proposed a strong association
between chronic inflammation and increased susceptibility
to malignant transformation and cancer development.

It was estimated that up to 20% of all tumors arise from
conditions of persistent inflammatory response such as
chronic infections or autoimmune diseases [32].

The possible mechanisms by which inflammation can
contribute to carcinogenesis
genomic instability, enhanced proliferation of initiated
cells, resistance to apoptosis, alterations in epigenetic
events and subsequent inappropriate gene expression,
aggressive tumor neovascularization, invasion through
tumor-associated basement membrane and metastasis
[33]. Inflammation also affects immune surveillance and
responses to therapy. Moreover, chronic infection is able to
result in unresolved inflammation that has been considered
an important factor contributing to cellular transformation,
tumorigenesis, and tumor promotion and progression
[32,34]. The associations between gastric cancer and
Helicobacter pylori induced gastritis, cervical cancer and
papilloma virus, hepatocellular carcinoma, hepatitis B
and C viral infections, esophageal adenocarcinoma and
Barrett's metaplasia and many others, are also well known
[32]. Similar reports have detected associations between
PD, and periodontitis mainly and cancer at different
regions in human organism [35-40]. Prospective studies
found increases in the overall cancer risk associated with
PD of 14% to 24%, and the association was not attenuated
even after adjustment for known risk factors, such as
age, smoking status, socio-economic status and other
confounders [38,40,41].

includes induction of

However, possible conflicting and controversial
associations in case of specific cancer types could be
attributed to differences in study populations, cohort sizes,
study designs, the use of diverse clinical indices to define
PD, and the effects of known and unknown confounders.
Although the methodology to determine PD was not
consistent across studies, those that were investigated
large samples showed a consistent relationship between
PD and cancer risk, and that risk seemed to increase
significantly depending on PD severity [41]. Some of
the mechanisms that seem to be responsible for the
association between inflammation and cancer, in general,
have been recently elucidated. However, the mechanisms
through which cancer may be appeared among individuals
who suffer from PD are not entirely clear. During
inflammatory response several cell types migrate to the
sites of tissue damage, and several biomarkers and
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signaling pathways initiate and sustain the inflammatory
response. The mentioned cells secrete free radicals and
active intermediates (ROS and RNI), cytokines (such as
TNF, IL-1, IL-6), chemokines, vasoactive, molecules, such
as histamine and leukotrienes, metabolites of arachidonic
acid, proteases, etc.

Those products are able to cause oxidative/ nitrosative
stress, that may result in DNA point mutations in cells,
rearrangements and double-strand breaks in the DNA
[42], or they may interfere with DNA repair mechanisms
[43]. This results in a higher probability of oncogene
activation or of tumor suppressor loss of function. The
chronic infection of periodontal tissues can cause systemic
effects and results in an increased plasma concentration
of inflammatory cytokines and chemokines, that are linked
to PD severity, such as C reactive protein (CRP), II-1 and
[I-6 [44,45]. An hypothesized role of immunity mechanisms
that may be common to both diseases, PD and cancer, has
also been suggested [46,47]. The potential mechanism
that links periodontitis and cancers in distant locations
is probably associated with the persistent periodontal
infection and inflammation that are able to induce systemic
chronic inflammation, and eventually cancer.

Periodontal pathogens especially = Porphyromonas
gingivalis, and Fusobacterium nucleatum have been
detected from some orodigestive cancer tissues, indicating
that these pathogens may play a role in carcinogenesis and
tumor multiplicity at distant locations [48,49]. P. gingivalis
is could be potentially hepato-carcinogenic in mice
[50,51]. Moreover, periodontal treatment can substantially
decrease biomarkers of systemic inflammation [45,52]
and certain anti-inflammatory drugs such as non- steroidal
anti-inflammatory drugs (NSAIDs) may help to prevent or
decrease the risk of certain site-specific cancers, such as
colorectum, esophagus, stomach, breast, and biliary tract
[53,54]. Moreover, a 40-50% reduction in the incidence
of colorectal cancer is associated with the regular use of
NSAIDs, the COX enzymes that catalyze the synthesis
of proinflammatory mediators, such as prostaglandins
[65,56].

The role of oral microbiota dysbiosis is another possible
mechanism that appears to be implicated in the
pathogenesis of both periodontitis and cancer [57,58].
Periodontal tissues or oral mucosa microbiota is involved

in cancer pathogenesis and modify the responses
to cancer treatment [59,60]. Oral cavity microbiota is
connected to the respiratory tract and acts as the entry
portal for the gastrointestinal tract, as enter the respiratory
and gastro-intestinal tract. Consequently, oral microbiota
dysbiosis, mainly in periodontitis, can contribute to cancer
development of the gastrointestinal and respiratory
tract, such as head and neck squamous cell carcinoma,
lung, gastric, pancreatic, and colorectal cancer [61,65].
Therefore, further epidemiologic studies must focus
on the investigation of the role of oral microbiome and/
or specific established periodontal pathogens in relation
to PD and cancer risk. In Greece previous prospective
or retrospective epidemiological studies have not been
carried out for investigating the possible association
between PD and risk of TC. The aim of the present case-
control research was to examine the possible association
between PD indices and number of missing teeth and risk
of developing TC in a sample of adults in Greece.

Materials and Methods

Research participants and design

The currentresearch was a population-based, retrospective
cohort, case-control study using data from one Dental
and two Medical private practices obtained between
March 2021 and November 2023. Study size evaluation
was based on TC prevalence [66] and the EPITOOLS
guidelines (https://epitools.ausvet.com.au) determined
with 95% Confidence Interval (Cl) and desired power 0.8.
The World Health Organization (WHO) recommendations
for assessing periodontal status incidence were used for
assessing age group [67]. That procedure resulted in a
study sample of 45 individuals suffered from TC-cases and
90 healthy ones-controls, ages 40 to 80 years.

Cases and controls eligibility criteria

To be eligible, TC patients and healthy individuals, should
not have been treated by a periodontal conservative or
a surgical process in the last 6 months, or prescribed for
systemic glucocorticoids or immunosuppression agents
or systemic antibiotic regimens within the previous 6
months, and they should also have more than15 teeth
and periodontitis from stage | to IV [68]. Individuals who
suffered from systemic diseases or disorders such as
cardiovascular disease (CVD), acute pulmonary diseases,
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rheumatoid arthritis, diabetes mellitus (DM), or any type
of malignancies were excluded from the study protocol as
those diseases could potentially affect oral and periodontal
tissues [69] and could lead to biased secondary
associations. Cases and controls were selected from the
same friendly and collegial, environment, were resident of
the same city, and were presented to routine health follow-
up at the mentioned practices.

Moreover, they were matched for gender, age, and
smoking status, as gender, age, and smoking history
are known risk factors for periodontitis development
[70]. Advanced TC patients under medical treatment/
metastatic disease, patients with TC metastases of a
primary focus at a different location, and hospital patients
were excluded from the study protocol. Cases group
consisted of individuals whose the TC primary diagnosis
was based on patients’ medical files and Ultrasound (US)
findings, however the definitive diagnosis was confirmed
by percutaneous fine needle aspiration (FNA) or core
biopsy, most frequently under ultrasound (US) guidance
[71]. TC patients include those that suffered from the most
common differentiated types, Papillary and Follicular type
of TC [1]. The current study was not an experimental one
and was not approved by authorized committees (Health
Ministry, etc.). All individuals, cases and controls, were
informed about the aims/methods and significance of the
present study, and gave their written consent to enrol in
the study protocol.

Data collection

A well-trained and calibrated Dental Surgeon performed
oral and periodontal tissues examinations and the
participants completed a modified Medical Questionnaire
[72] which contained information concerning their
medical and dental history. The mentioned Dental
Surgeon performed periodontal examinations in a dental
clinic using a Williams (with a controlled force of 0.2N
(DB764R, Aesculap AG & Co. KG,) periodontal probe,
mouth mirror, dental light source, and tissue forceps, and
information about the probing pocket depth (PPD), clinical
attachment loss (CAL), gingival index (Gl) and bleeding
on probing (BOP), as a measure of PD status was
obtained. Third molars and remain roots were excluded
from scoring. All PD indices were measured at four sites
per tooth (mesio-lingual, mesio-buccal, distolingual, and

distobuccal) in all quadrants and the worst values of the
indices recorded to the nearest 1.0 mm, and coded as
dichotomous variables. Probing Pocket Depth (PPD)
index was classified as 0-3.00 mm (absence of disease/
mild disease) and = 4.0 mm (moderate and severe
disease) for mean PPD [73], attachment loss (CAL)
severity was classified as mild, 1-2.0 mm of attachment
loss and moderate/severe, = 3.0mm of attachment loss
[74], and the number of missing teeth as none, 1-4, 5-10,
>10 missing teeth [75].

Gingival Inflammation was determined by the examination
of four sites per tooth, and its severity was classified as
follows: -score 0: normal situation of gingival tissue and/
or mild gingival inflammation, that corresponds to Lée and
Silness [76] classification as score 0 and 1, respectively,
and -score 1: moderate/severe gingival inflammation that
corresponds to the mentioned classification as score 2
and 3, respectively. The presence/absence of BOP were
recorded and coded as dichotomous variables.

Confounding variables

Confounding factors included demographic parameters,
such as age, gender, socio-economic and educational
status, lifestyle behaviours, such as smoking history,
and BMI, and existence or absence of TC family history.
Cases’ and Controls’ age was classified as 40-49, 50-59,
60-69,70-79, educational status as elementary level and
graduated from University/College, socio-economic status
as < 1,000 and >1,000 €/month, and cigarette smoking
status was categorized as never smokers (those who
smoked<100 cigarettes during their lifetime), and former
(those who smoked atleast 100 cigarettes in their lifetime
and reported that they now smoke “not at all”’)/current
smokers (those who smoked at least 100 cigarettes
in their life-time and reported they now smoke “every
day” or “some days”). BMI is an obesity index and was
classified as normal (<30 Kg/m?) and high (=30 Kg/m?),
and is considered as a risk factor for TC development [77].
The intra-examiner variance was assessed by a sample
of 27 (20%) individuals that was chosen randomly and
re-examined clinically by the same Dental Surgeon after
three weeks, and no significant differences were recorded
between the 15t and the 2™ clinical examination (Cohen’s
Kappa = 0.97).
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Statistical analysis

Univariate analysis was carried out to compare categorical
variables between cases and controls. A multivariable
logistic regression model was used to analyze the risk
factors for developing TC, adjusting for age, gender,
educational, socio-economic, and smoking status.
Unadjusted and adjusted Odds Ratios (OR’s) and 95%
(Confidence Interval) Cl were also recorded. Statistical
analysis was carried out using SPSS statistical package
(SPSS PC20.0, SPSS, Inc., Chicago, IL, USA), and
a p value less than 5% (p< 0.05) was considered to be
statistically significant.

Results

The mean age of the study sample was 56 + 3.8 years.
Cases consisted of the two main types of TC (Papillary
and Follicular type), as the remain ones represent an
extremely low size. Table 1 presents the outcomes after
application of Univariate analysis, and showed that no one
of the variables examined was statistically significantly
associated with risk for TC development. Table 1 also
shows Unadjusted OR’s and 95% CI for each variable
examined. After performance of the first step (step
12-Enter method) of the regression model it was found
that no one of the variables examined was statistically
significantly associated with risk for TC development
(Table 2). Table 2 also shows Adjusted OR’s and 95% CI
for each parameter examined. The final step (step 92-Wald
method) of multivariate regression analysis model (Table
2) method showed that TC family history (p= 0.049), was
statistically significantly associated with risk for developing
TC, whereas BOP (p= 0.053) was marginally statistically
significantly associated with risk for developing TC.

Discussion

PD as a chronic inflammatory disease has been
associated with diverse systemic diseases and disorders
[78-81]. Several studies have investigated the association
between oral health status and various types of cancers.
Most recorded that periodontitis or the number of missing
teeth were associated with an increased risk of several
cancers in diverse populations [40,62,82-87]. However,
those associations have little practical significance as
prevention indices [88], even though useful aspects have

been provided on the role of PD treatment in decreasing
the risk of different types of cancers [89].

As already mentioned, TC appearance has been associated
with diverse genetic and environmental/nutritional factors,
as the precise causes of TC development are still unclear
[3,14-31,90,91]. No associations were found between
common epidemiological parameters such as age,
gender, socio-economic status, educational level, and
smoking status. Those parameters are also considered
as confounders. In the current report TC family history,
and BOP were significantly associated with risk of TC.
A TC family history is a suggested risk factor in 5-15%
of TC cases. Several genetic mutations have identified
to be involved in the development of Differentiated TC
[92]. Rearranged during transfection (RET) chromosomal
rearrangement genes, and RAS or BRAF proto-onco-
genes mutation is able to trigger the activation of the
mitogen-activated protein kinase (MAPK) cascade in PTC
development. Mutations of the BRAF, RAS, or RET genes
have been observed in nearly 70% of PTC cases [93,94].
The familial risk of TC represents the highest rate in all
cancer sites, for which the increased risk extends beyond
the nuclear family [95,96]. However, only few reports have
investigated the risk factors of familial history for TC. Most
of the studies were focused on familial non-Medullary TC,
or the study sample sizes were relatively small [97].

Hwang et al. showed that multi-collinearity existed between
Ultrasonography (US) assessment and patient age, and
first-degree TC family history and serum thyroid hormone
values [97]. A first-degree family history of TC, age,
and high TSH levels did not independently significantly
increase the risk of TC. The study concluded that a first-
degree family history as a risk factor for thyroid malignancy
should be further investigated in asymptomatic patients.
The bleeding index (BOP) expresses the host’s vascular
response in relation to hyperemia, the capillaries’ dilation
and enhanced blood flow in the inflammation region. BOP
is a widely used criterion to diagnose gingival inflammation,
however it has been detected that periodontal pockets
with a probing depth of greater than or equal to 5.00 mm
showed a significantly higher incidence of BOP. BOP is
also an essential index of periodontal examination and
diagnosis, and the most valid PD activity indicator [98].
BOP has not been examined as a PD index for searching
the possible association between PD and specific cancers.
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Variables Odds Ratio and 95%
Cases Controls p-value Confidence Interval
Gender
Males 24 (53.3) 50 (55.6) 0.475 0.914 (0.446-1.875)
Females 21 (46.7) 40 (40.8)
Age
40-49 8(17.8) 15 (16.7)
50-59 12 (26.7) 20 (22.2) 0.930
60-69 14 (31.1) 27 (30.0)
70-79 6 (13.3) 17 (18.9)
80+ 5(11.1) 11 (12.2)
Socio-economic status
Low 28 (62.2) 58 (64.4) 0.472 0.909 (0.433-1.907)
High 17 (37.8) 32 (35.6)
Education level
Low 20 (44.4) 37 (41.1) 0.813 1.088 (0.543-2.178)
High 25 (55.6) 53 (58.9)
Body Mass Index
<30 kg/m? 12 (26.7) 38 (42.2) 0.056* 0.498 (0.228-1.088)
230 kg/m? 33 (73.3) 52 (57.8)
TC family history
Absence 15 (33.3) 39 (43.3) 0.176 0.654 (0.310-1.380)
Presence 30 (66.7) 51 (56.7)
Smoking
Never 16 (35.6) 43 (47.8) 0.122 0.603 (0.288-1.261)
Previous/Current 29 (64.4) 47 (52.2)
Probing pocket depth
0-3.00 mm 12 (26.7) 35 (38.9) 0.112 0.571 (0.261-1.253)
=4.0 mm 33 (73.3) 55 (61.1)
Clinical Attachment Loss
Absence/Mild: 1.00-2.00 mm 14 (31.1) 37 (41.1) 0.173 0.647 (0.303-1.381)
Moderate/Severe: 2 3.0 mm 31 (68.9) 53 (58.9)
Gingival Index
Absence/Mild Inflammation 10 (22.2) 31(34.4) 0.103 0.544 (0.238-1.243)
Moderate/Severe Inflammation 35 (77.8) 59 (65.6)
Bleeding on probing
Absence 18 (40.0) 32 (35.6) 0.375 1.208 (0.579-2.523)
Presence 27 (60.0) 58 (64.4)
Number of missing teeth
None 6 (13.3) 12 (13.3)
1-4 Teeth 11(24.4) 23 (25.6) 0.862
5-10 Teeth 18 (40.0) 30 (33.3)
> 10 Teeth 10 (22.2) 25 (27.8)

* p-value: statistically significant
Table 1. Univariate analysis of cases and controls regarding each independent variable examined
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Variables in the Equation

95% C.l.for EXP(B)
B S.E. Walid df Sig. Exp(B)
Lower Upper
gender ,903 ,734 1,514 1 ,219 2,468 ,585 4,403
age ,219 ,286 ,588 1 ,443 ,803 ,458 1,407
educ.level 451 ,730 ,043 1 ,536 ,860 ,206 2,595
socio-econ ,622 ,632 ,088 1 429 ,746 ,388 1,750
TC.fam.history 1,139 ,824 1,911 1 ,087 3,125 ,621 4,218
smoking ,923 ,828 1,244 1 ,265 1,197 ,497 2,043
Step 12 body.mass.ind 174 ,782 ,050 1 ,823 1,240 ,581 2,389
pock.prob.dep 1,706 ,924 3,410 1 ,095 1,707 ,601 2,670
ging.index ,708 ,955 ,550 1 ,458 1,093 ,576 2,191
clin.att.loss ,968 1,039 ,869 1 ,351 1,633 ,544 2,169
bleed.prob 1,346 1,028 1,716 1 ,090 1,260 ,835 2,350
miss.teeth ,110 ,400 ,076 1 ,783 1,016 ,510 1,745
Constant 2,532 1,648 2,362 1 124 ,079
TC.fam.history ,986 717 1,895 1 ,049* 2,081 ,658 4,122
Step 92 bleed.prob ,921 ,713 1,671 1 ,053* 1,698 ,538 2,109
Constant 1,726 ,871 3,921 1 ,048 ,178

a. Variable(s) entered on step 1: gender, age, educ.level, TC.fam.history, smoking, body.mass.ind, pock.prob.dep, ging.

index, clin.att.loss, bleed.prob, miss.teeth.
* p-value: statistically significant

Table 2. Presentation of association between potentially risk factors and TC according to Enter (first step-1a) and Wald
(last step 9a) method of multivariate logistic regression analysis model.

Periodontal pockets and CAL refer to the long-term stages
of chronic inflammation including destructive processes
signs of a chronic inflammatory response [99]. However,
no associations were recorded, in the present report,
between PPD, Gl and CAL and risk of TC development.
The mentioned outcomes were not in accordance with
those of a previous report [100], in which was observed that
both males and females with periodontitis had a higher risk
of TC (females: aHR = 1.20, 95% CI = 1.04-1.38; males:
aHR = 1.51, 95% CI = 1.15-1.99). Similarly, a recent
nationwide cohort study showed that periodontitis patients
were associated with an increased risk of TC (aHR=1.191,
95% C1=1.085-1.308, p=0.0002), after adjusting of smoking
history. It also recorded that cumulative cancer incidence
over time was shown in primary cancer of diverse organs
including thyroid, suggesting that periodontitis patients
increased overall cancer incidence compared to the
control group [101]. Hiraki et al. [85], in another similar

study found no association between PD and risk of TC. On
the other hand, more, studies have examined the number
of missing teeth and risk of cancer in diverse organs. It
was also, observed that the decreased number of teeth
remaining was associated with lower OR for TC (p=0.127).

In another study Kang et al., recorded that for TC, missing
teeth were associated with decreased cancer risk (OR
=0.78, 95% CI, 0.7-0.88) [102]. However, the number of
TC patients was small, with only 121 of the 5,240 cancer
patients included in the study. Therefore, there might
be a statistical bias. Moreover, because only individuals
with malignancy-suspected thyroid nodules take FNA
or biopsy, it is possible that there are pathologically
undiagnosed TC cases. Consequently, the results of the
study may not reflect the association between missing
teeth and the real risk of TC. However, during the follow-
up period of the individuals included in this report, the
incidence of TC increased significantly to the extent that

J Oral Dis Treat 2024; Vol. 1(1)

Page -7



Chrysanthakopoulos NA and Saini R

this was criticized for over-diagnosis [103]. The reason why
individuals with missing teeth showed a significantly lower
risk of TC is difficult to be explained, and further research
is needed to clarify this. To date, it still remains unclear
the mechanism for the link between dental/oral health
and cancer, and many hypotheses have been suggested.
Some researchers have suggested that inflammation
caused by oral bacterial infection can initiate and promote
systemic systemic inflammatory
cytokines, chemokines and other biomarkers, which play a
role in initiating malignancies [104,105]. Another possible
mechanism is that chronic inflammation caused by oral
bacteria can promote local inflammation in surrounding
tissues [106, 107].

inflammation and

It can be suggested that dental health status mainly
affects the head and neck region, digestive tract, lung,
liver, and biliary-pancreas where oral bacteria can reach.
This process supports a mechanism of local inflammation
and irritation of surrounding tissues by contact with oral
bacteria. Indeed, many reports have identified some oral
microbiota associated with cancer risk in several organs
[108-112]. The destructive inflammation in periodontitis
is driven by complement-dependent mechanisms
following oral microbial dysbiosis and may spread out
of the oral cavity [113]. In periodontitis, bacterial plaque
destroys the periodontal epithelial cells and allows the
entry of oral pathogens and their products, endotoxins
and exotoxins, into the blood circulation, thus inducing
systemic inflammation [114,115] which
factor that facilitates the cancer hallmarks necessary for
malignant transformation, including sustaining proliferative
signaling, enabling replicative immortality, evading growth
suppressors, resisting cell death, inducing angiogenesis,
and activating invasion and metastasis [33]. Certain
anti-inflammatory drugs, such as NSAIDs, have shown
potential in preventing or reducing the risk of specific
cancers in certain sites, such as colorectal, esophageal,
gastric, biliary tract, and breast cancers. An overall trend of
increased cancer risk among patients with PD compared
with those without periodontitis, worldwide, has been
shown [35]. A systemic chronic inflammation appears to
play a prominent role in those proposed pathways.

is a crucial

Inflammatory responses could result in ROS/RNI
production, which might contribute to DNA mutations

within cells that interfere with DNA repair mechanisms
[43], as already mentioned. In the oral-systemic link,
ulcerated periodontal pockets can unintentionally allow
toxic metabolites and oral bacteria to enter the blood
circulation and affect distant body regions and organs.
Oral bacteria in the blood circulation, particularly their
lipopolysaccharide component (LPS),
systemic inflammatory responses [116]. Inflammatory
mediators released from PD, such as II-6, tumor necrosis
factor-alpha (TNF-a), and prostaglandin E2, can escape
through damaged periodontal tissue pockets and produce
systemic effects in the whole body [117]. Multiple dental
X-ray exposures have been associated with an increased
risk of TC. It has been suggested that while periodontal
treatment may reduce systemic inflammation, patients
may still be exposed to dental X-rays, contributing to an
overall elevated risk of TC [118]. Risk analysis of TC with
missing teeth has rarely been conducted, and there is only
one report on the risk of thyroid disease with missing teeth
[119], and found no significant association with the risk of
TC in that study.

can induce

The current study has some interfering factors that should
be taken into account in interpretation of the observed
outcomes regarding the relation between PD and cancer,
in general. Case-control studies have used different
criteria in the definition and measurement of PD. Some
used the common PD indices, such as PPD, GI, CAL,
number of missing teeth and others based on patient
history, self-questionnaires, clinical, and radiographic
findings as criteria for PD patients [120]. It must also be
taken into account that teeth can be lost due to trauma,
caries, or PD. Therefore, it is difficult to eliminate trauma
and caries as possible confounders [121]. Strengths of
the current research are the follow-up completeness, the
well-characterized cohort that it was possible to examine
both confounding and interaction by known risk factors,
in order to avoid referring secondary biased associations.
Another essential aspect is PD definition by oral clinical
examination and not by self-reported questionnaires,
therefore no possible misclassification of exposure to
PD exists that may result in the underestimation of the
association investigated.

A potential limitation is the possibility of confounding
in estimates of risk caused by additional unknown

J Oral Dis Treat 2024; Vol. 1(1)

Page - 8



Chrysanthakopoulos NA and Saini R

confounders. Moreover, some environmental factors
also seem to be confounders among those studies [122].
Those variables are age, gender, genetic, educational and
socioeconomic status as are considered as risk factors for
both diseases. Actually, researches which are adjusted for
those variables can be used for the estimation of PD as an

independent risk factor of cancer [85].
Conclusion

The current research showed that individuals with a
Thyroid Cancer family history, and those with presence
of Bleeding on Probing were at significantly higher risk
for Thyroid Cancer development. Those associations
remained after controlling for certain confounders such
as socioeconomic, educational, and smoking status. No
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