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Abstract: Periodontal disease can have a substantial systemic influence on the body that extends
beyond the oral cavity and can lead to local inflammation, bone damage, and tooth loss. A great
number of studies suggest that periodontitis and oral cancer are linked, however it is unclear if
specific periodontal bacteria promote the development of systemic illness. The mediators of the
relationship between those two pathologies are still being discovered, but the research findings
indicate the existence of a correlation. Additional research, including confounding factors, is needed
to strengthen this link.
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1. Introduction

Periodontal disease (PD) is a chronic inflammatory disorder [1] that affects the sup-
porting structures of the tooth, resulting in the loss of periodontal support tissues, increased
tooth mobility, and possibly the loss of teeth [2]. Gingival tissue injury is determined by an
imbalance between a localized infection and an excessive host inflammatory response [3,4].
According to new findings, the effects of PD may not be restricted to the oral cavity but
may even have systemic ramifications [5–7]. Indeed, PD has been linked to a mild inflam-
matory response throughout the body. Although the mechanisms underlying this link are
unknown, PD could be a distant source of low-grade systemic inflammation [8]. Numerous
studies published in the last three decades have shown a favorable or negative association
between periodontal disease and numerous diseases and solid neoplasms [9–11].

A positive correlation, as opposed to a negative one or even no correlation, demon-
strates a strong justification for the link based on the research findings. Following this
idea, several studies looking at specific types of malignancies, as well as the overall total
cancer rate and its relationship with periodontal disease, have lately shown a correlation
between periodontal disease and cancer [12–14]. The claimed link is based on the fact that
inflammation is a prominent factor in both periodontal disease and cancer.

We designed a review of the relevant literature conducted on Pub Med and Web of
Science using the following search terms: “periodontitis,” “tooth loss,” and “periodontal
disease,” in combination with “cancer” and “oral cancer”. The aim was to highlight
a possible link between periodontal disease and oral cancer as well as the existence of
potential disruptive factors that could invalidate the results of the studies.

2. Periodontal Disease Etiopathogenesis

Periodontal disease has been reported since ancient times [15], becoming one of the
most frequent oral diseases and affecting people of all ages and genders in many parts
of the world [16]. PD is an extremely common condition with very large variations from
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one country to another [17,18]. As the world’s population ages, periodontal disease has
become a serious public health concern according to the US Centers for Disease Control
and Prevention, and can cause speech impairment, low self-esteem, and a lower quality of
life [19,20].

Clinical studies conducted by Gjermo et al. on the association of marginal periodontal
disease with age estimated that 15% of people between the ages of 31 and 50 years and 30%
of those over 50 years develop severe chronic marginal periodontitis [21].

Lakhssassi and Sixou mentioned in their study that 20% of the population of France
aged between 35 and 65 years is affected by chronic marginal periodontitis [22]. In the
United States, more than half of the 18-year-old population has an incipient form of peri-
odontal disease and 75% of the population over 35 years have various forms of periodontal
disease [23]. The severity of periodontal disease is also variable. According to some
studies, between 30% and 50% of these diseases are mild, and 5–15% are severe and
generalized [24,25].

Many etiologic factors have been attributed to periodontal disease, both local and
general. Given this, the following factors were incriminated: dental biofilm, surface
morphological changes of the teeth, dental arches or temporomandibular joint (TMJ)
disorders, occlusal and muscular condition, and general systemic factors. Following
significant research, it has been discovered that the microbial component plays the most
important role in the development of periodontal disease in its destructive form, with the
other factors being favorable or predisposing [26].

The microbial etiology of periodontal disease is unanimously accepted today, but
of the more than 500 microbial species that can form the bacterial biofilm, only a small
part are involved in the pathogenesis of periodontal disease [27]. Thus, the presence in
the bacterial biofilm of certain specific microorganisms, which can produce substances
with a destructive role for periodontal tissues, is one of the necessary conditions for the
development of periodontal disease. By histological investigation, Page and Schroeder
observed activation of the acquired immune system, which includes T cells and B cells, in
periodontitis-affected donors in 1976 [28]. Since the 1990s, advances in molecular biology
have uncovered a variety of molecular processes underpinning periodontitis pathogenesis.
Page and Kornman discussed the link between periodontal bacteria and the host response,
as well as the creation of different mediators during inflammation and periodontal tissue
death [29].

Current data suggest that a small group of predominantly Gram-negative anaerobic
or microaerophilic bacteria in the biofilm are frequently associated with initiation and pro-
gression of PD. Organisms strongly involved as etiological agents include Porphyromonas
gingivalis (P. gingivalis), Aggregatibacter actinomycetemcomitans (A. actinomycetemcomitans)
and Tannerella forsythia (T. forsythia) [30]. The bacterial aggression represented by antigens,
lipopolysaccharides, and other virulence factors stimulates the host response, which con-
sists of gum-limited disease (gingivitis) or the onset of periodontitis. The oral microbiota
and other physical stimuli produced by mastication are continuously acting on the peri-
odontal tissue. Under physiological settings, there is a delicate balance between the local
immune response and the microbiota [31]. When all elements of the microbiota are altered
after colonization by a “keystone” pathogen such as P. gingivalis, the pathogenicity of the
entire community is elevated, and the tissue homeostasis is altered. Bacterial cells play
a role in the pathogenesis of periodontitis through exotoxins, enzymes, and metabolites,
of which exotoxins and leukotoxins intervene in polymorphonuclear leukocytes (PMN),
destroy the leukocytes in the gingival groove, and cause colonization and invasion of the
periodontal tissue [30,32]. Gingival connective tissue, periodontal ligament, and alveolar
bone are all destroyed by inflammatory mediators. The loss of the outer cementoblast
layer produces root surface changes, resulting in superficial cement resorption lesions.
Endotoxins, which are produced by bacteria, irritate soft tissue and impede the activation
of healing mechanisms [33,34].
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Specific and non-specific immunity complement each other. The inflammation that re-
mains limited at the gingival level is the result of a balanced symbiosis between the biofilm
and the host tissues, and the development of PD is the result of the imbalance of such
symbiosis, which is modified by the environment and genetic factors. Pro-inflammatory
cytokines are those produced during an inflammatory response and promote its progres-
sion, such as interleukin-1 (IL-1), IL-6, IL-8, tumor necrosis factor-α (TNF-α), IL-12, IL-18,
interferons (IFN), and macrophage granulocytes [35,36].

Anti-inflammatory cytokines inhibit the inflammatory process by their ability to
suppress gene expression for pro-inflammatory cytokines and inhibit the effects of inflam-
matory mediators IL-4, IL-10, IL-13, IL-16, and transforming growth factor (TGF) [37,38].
Activation of the biochemical mechanisms of cytokine secretion targets the signaling mech-
anisms due to interference between the associated microbial molecular pattern (lipopolysac-
charides, fimbriae) and the pattern of receptor recognition (toll-like receptors, nucleotide-
binding, and oligomerization domain-like receptors) that exist in cells in the periodontal
tissues and in infiltrated leukocytes. Existing studies point to the importance of a large
number of cytokines in initiating and regulating immune responses in periodontitis, as well
as in tissue destruction, by mainly activating the matrix metalloproteinases (MMP) [39,40].

Saliva contains many antibacterial factors [41,42] such as lysozyme, lactoferrin, and he
peroxidase system, but these do not play a significant role in protection against periodontal
disease [43,44]. Initially, the liquid gingival works by washing non-stick biofilm bacteria
and reduces the diffusion of bacterial metabolites to tissues by diluting them [45,46].
The complement in the gingival fluid is activated by opsonized bacteria, their metabolic
products, and by the bacterial endotoxins released [47].

The activated complement can cause lysis or inhibition of a number of bacteria and
is involved in bacterial phagocytosis by neutrophils and macrophages. It can also partici-
pate in cellular distinctions through its C3a and C5a components, causing the release of
histamine from mast cells, as well as other chemotactic factors and several cytokines from
periodontal tissue [48].

3. Periodontal Disease and Systemic Disorders

Although periodontal disease has a local area of manifestation, multiple interferences
are known with the general condition for an organism. From this perspective, it must be
viewed as a complex pathological process that can only be treated with a combination of
medical, surgical, local, and general therapeutic methods. For these reasons, Preshaw et al.
proposed a new concept in periodontal therapy that must be considered a combination of
antibacterial treatment of the periodontal disease and therapeutic methods to modulate
the body’s response [49,50].

The link between oral disease and general health is not a novel concept. The function
of oral infection and inflammation in contributing to disorders in other parts of the body
has been investigated and reported for ages. Hippocrates, in ancient Greece, healed two
patients suffering from discomfort from TMJ disorders by teeth extractions.

From 1912 to roughly 1950, we lived in the era of “focal infection,” which dominated
our thoughts. The “focal infection theory” is a historical concept based on the assumption
that some infections may cause chronic and acute diseases in different areas of the body. It
was extremely popular from 1930 to 1950 when extensive surgical procedures were carried
out with the intention of eliminating all infection sources. The pathogens involved in
periodontal disease can migrate, develop, and cause various systemic illnesses, including
cardiovascular, respiratory, and metabolic (i.e., diabetes and osteoporosis) diseases [51].
Individuals coming to the emergency room with a myocardial infarction were overwhelm-
ingly likely to have periodontal disease, according to Mattila and his colleagues [52].

Around 400 to 700 species have been found, and certain commensal bacteria may
evolve, into “opportunistic” species, with some of them being strictly considered as
pathogens. It is feasible to speculate that they may play a role in local or systemic ill-
nesses [53]. Even while it is common to perceive periodontitis as having potentially
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detrimental effects on the body, the exact contribution of periodontitis to the etiology and
progression of systemic disorders is not well understood today, but scientists supposed
that periodontitis and systemic disorders have a close link, which leads to an intensification
of the inflammatory response and an altered immunological response [54].

Advanced periodontal disease can have a substantial systemic influence on the body,
extending beyond the oral cavity due to local inflammation, bone degradation, and tooth
loss [55]. Recent advancements in detecting and measuring bacteria using new sequencing
methodologies (e.g., metagenomics) have opened up new possibilities for research into
the function of the microbiota in cancer formation [56–58]. There are over 57 systemic
disorders that are thought to be linked to periodontal diseases, indicating that the links are
established through a shared pathogenic process [59].

Figure 1 shows an association between oral cavity pathogens and general diseases [60].
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tal pathogens.

Despite the fact that diabetes mellitus increases the risk of periodontal disease, epi-
demiological studies demonstrate that people with well-controlled diabetes have periodon-
tal problems similar to those reported in the healthy population [61]. Periodontal disease
and diabetes mellitus were described as a two-way interaction in a work by Grossi and
Genco [62]. Several randomized control trials, as well as a number of longitudinal and
observational investigations, have offered data to back up the idea that periodontitis can
have a negative impact on glycemic control [63].

Following the same path, periodontal disease was also associated with respiratory
infections. In 2006, Azarpazhooh and Leake presented a review paper about the etiological
relationship between oral health and pneumonia or other respiratory disorders [64]. The
authors came to the conclusion that there is reasonable evidence of a link between them.

Other studies, especially longitudinal studies, postulated that osteoporosis causes
bone to be more susceptible to resorption, and the inflammatory response can reduce the
patient’s alveolar bone mass [65].

According to an epidemiological study in molecular pathology, there is a substantial
relationship between the oral microbiome and tumor incidence. Microbes have long been
overlooked as a cause of cancer until key studies in the early 1990s identified Helicobacter
pylori (H. Pylori) as a causal agent of stomach cancer [66]. As a result, the role of infec-
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tious agents as key contributors to the development of stomach cancer has undergone a
paradigm shift.

An interesting approach established a possible relationship between periodontal
diseases and the risk of various cancers, particularly hematological, breast, and prostate
cancers [67], while others have found a link between periodontal disease and the risk
of oral, lung, and pancreatic [68] or colorectal cancers [11]—suggesting that periodontal
disease treatment and prevention could be useful in cancer prevention strategies [69]. The
results of several epidemiologic studies have also suggested a possible positive association
between periodontal disease and cancer risk in the different tissues [70,71].

The National Health and Nutrition Examination Survey (NHANES) I Epidemiologic
Follow-up Study [72], the NHANES III study, and the Women’s Health Initiative (WHI)
study [73], all prospective cohort studies including data on periodontal disease, have found
positive relationships between periodontitis and malignancies, including pancreatic, lung,
and oro-digestive cancers.

4. Periodontal Disease and Oral Cancer
4.1. Oral Cancer

Five percent of all malignancies are head and neck cancers, with half of them occurring
in the oral cavity [74]. Oral cancer is a type of malignant neoplasia that develops on the
lips or in the mouth. Squamous cell cancer is the standard definition. Despite all the
advanced techniques that have emerged in recent years, such as adjuvant radiotherapy
and chemotherapy, the global prevalence of squamous cell cancer appears to be growing
and the overall survival rate for 5 years remains low—between 50–60% [75].

Oral cancer is a major public health issue that can affect anyone. It is among the top
ten cancers in terms of incidence, and despite advances in research and therapy, survival
has remained stagnant in recent years, posing a constant challenge for biomedical science.

Oral cancer is two to three times more prevalent in men than women. In worldwide
reports, cancers of all regions of the oral cavity and pharynx are grouped and collectively
represent as the sixth most common cancer in the world [76]. Oral cancer is a preventable
disease in which significant risk factors such as smoking and drinking are present in 90%
of cases [77], resulting in a synergistic impact [78].

According to the International Agency for Research on Cancer’s recent studies on
oral cancer, which affects the lips, tongue, gingiva, mouth floor, and salivary glands, has
increased with over 300,000 cases diagnosed and 145,000 deaths per year.

Oral carcinogenesis is a multifactorial, complex process that happens when epithelial
cells are influenced by multiple genetic changes. Although cancer has been known for a
long time, it is only in recent years that the mechanisms of cancer onset and evolution have
begun to be figured out in more depth. As early as 150 years ago, Rudolf Wirckow, the
founder of cellular pathology, showed that cellular hyperplasia occurs in cancer, and is
characterized by an abnormally large increase in the number of cells whose division has
spiraled out of control [79]. Oral carcinogenesis is thought to begin with the transformation
of a small number of normal keratinocytes.

Changes in cytogenetics and epigenetic mechanisms can also contribute to this transi-
tion. These changes can affect the cell cycle, DNA repair processes, and cell differentiation.
Risk factors can be added to these changes, resulting in an unstable keratinocyte, which
eventually transforms into a pre-cancerization field—causing malignant neoplastic alter-
ations [80].

Overexpression of cytokines, produced by oral squamous cell cancer (OSCC), sup-
presses the adaptive immune response via T-cell mediated apoptosis and changes in the
antigen processing machinery [81].

Oral cancer begins with non-aberrant keratinocytes exposed to a stimulus that disrupts
their homeostasis over time, leading to epithelial hyperplasia, dysplasia in different degrees,
carcinoma in situ, and the last stage, an invasive carcinoma. According to statistics, the
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tongue (ventral-lateral edge, 40% of cases), the floor of the mouth (30% of cases), and the
lower lip are the most prevalent sites for oral cancer presentation [82].

Diagnostic markers have recently been the subject of clinical and experimental research.
A diagnostic cancer marker can be specific to the stage, tissue, relapse, follow-up, or age,
and it can appear at any point during the progression of cancer. Despite attempts to define
cancer biomarkers, there has yet to be a consensus. Among the laboratory tests available,
liquid biopsy is a less invasive approach that eliminates the need for tissue collection.
Blood is currently the most common liquid biopsy. For a liquid biopsy, approximately 5 to
10 mL of blood is required. However, more recent research has focused on innovative and
noninvasive technologies involving human saliva sampling, such as proteomic analysis,
for diagnosing and understanding the OSCC genetic architecture [83].

4.2. Hypotheses for Etiology of a Link between Periodontal Disease and Oral Cancer

Periodontal disease can be a symptom of an underlying immune system problem or a
direct cause of cancer [60]. Periodontal disease may potentially be a good indicator of a
vulnerable immune system, or it may directly influence cancer risk due to inflammatory
loading [84,85]. There are several probable explanations for the relationship between
periodontitis and cancer.

The oral microbiota is crucial to the human microbiome and the body’s overall health,
and oral and systemic illnesses, as well as chronic inflammation, can result from microbial
imbalances with their hosts [86]. Periodontal pathogens can cause chronic inflammation,
which promotes already begun cells and results in a breakdown of normal cell growth
control and the possibility of carcinogenesis.

Oral cancer progression has been shown to be aided by direct contacts with oral
epithelial cells by Fusobacterium nucleatum (F. nucleatum), a known pathogenic oral species
that demonstrated a 5.88 % increase in cancer lesions [87]. Zhang et al. demonstrated
that in cancer lesions there were ten species that had significantly higher abundances [88].
These species included Fusobacterium nucleatum, Prevotella intermedia, Aggregatibacter segnis,
Peptostreptococcus stomatis and Catonella morbi, all of which live in the oral mucosa as
commensals but can became opportunistic in certain situations related to oral cancer.

Many viruses, like human cytomegalovirus and the carcinogenic Epstein–Barr virus,
have been found in periodontal diseases and are considered to be linked to cancer, including
lymphoma and nasopharyngeal carcinoma. There’s also some indication that certain strains
of candidiasis are more common in oral cancer patients [89].

Chronic periodontal disease can indicate that a person’s immune system is unable to
eliminate infection and, as a result, is unable to detect tumor progression.

Periodontitis could be a sign of a certain sort of immune function that influences
tumor growth and progression.

Chronic periodontal inflammation has been shown to induce genetic damage by the
generation of oxidizing chemicals, like reactive oxygen and nitrogen species, which have
been linked to an increased cancer risk.

Pro-inflammatory plasma cytokines, peripheral white blood cells, prostanoids,
proteases—including matrix metalloproteinases—and acute-phase proteins are examples
of inflammatory indicators produced in the immunological response to periodontal dis-
ease [90].

Another potential explanation for the reported findings is the increased formation
of carcinogenic nitrosamines. Poor oral hygiene, periodontal disease, cigarette use, and
certain dietary variables all stimulate the generation of endogenous nitrosamines in the
oral cavity by nitrate-reducing bacteria [91].

Essential mechanisms that control the periodontal inflammatory response fail.
In the 19th century, Rudolf Virchow was the first to suggest a relationship between in-

flammation and cancer. He observed leukocyte infiltration in the tumor microenvironment
and hypothesized that persistent inflammation may be a factor in cancer progression [79].

Figure 2 summarizes all the above hypotheses [79,86–91].
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4.3. The Link between Periodontal Disease and Oral Cancer-Current Vision

Poor oral hygiene [92], poor dentition, periodontal disease [93], and missing teeth or
denture use [94] have all been proposed as risk factors from the earliest case-control studies
on oral cancer [95,96].

The main challenge with cancer, as with heart disease, is determining whether or not
the connections are causal. Prospective cohort studies with extensive follow-ups can begin
to address causality since exposure is determined many years before cancer diagnosis.

Bundgaard. T et al. [97] proved that tobacco and alcohol use contribute significantly
to the risk of developing oral cancer. There were no significant differences between the risk
estimates for the two genders or young and old persons. De Rezende et al. indicated that
there is an association between cancer and more severe periodontal disease regardless of
oral hygiene and dental health status [98].

Guha et al. noted that periodontal disease (as indicated by poor condition of the mouth
and missing teeth) and daily mouthwash use may be independent causes of cancers [99].

Hiraki et al. showed a significant positive association between tooth loss and the risk
of head and neck cancers after adjustment for potential confounding factors [100]. The
findings indicate that preventive efforts aimed at the preservation of teeth may decrease
the risk of these cancers.

Oral squamous cell carcinomas are among the most common cancers in southeast Asia,
and more so in the Indian subcontinent. Mahtur et al. found that P. gingivalis, one of the
most common bacteria responsible for acute periodontitis, has been linked to the invasion
and spread of highly invasive oral cavity malignancies [101]. By activating promatrix
metalloproteinase [102,103], as well as anergy and death of activated T cells [94,104],
P. gingivalis aids in cancer growth and metastasis.

Squamous cell carcinoma is prevalent in northeastern Iran, with one of the highest
incidences in the world. Sepehr et al. concluded, in agreement with two other previous
studies, that poor oral health and periodontal disease are risk factors for squamous cell
carcinoma [105].

Michaud et al. proved that periodontal disease was associated with a small, but
significant, increase in overall cancer risk, which persisted in non-smokers [12].

Bacteria found in the mouth are quite complex. The significance of the oral microbiota
in in-situ or distant tumor growth has gotten a lot of attention.

Following investigations, the global risk of malignancies caused by microbial infec-
tions was estimated to be 16.1%, emphasizing the importance of the microbiota [106]. These
findings have thrown light on continuing research in the field, reinforcing the view that
oral microbiota might play a significant role in cancer through many ways, and that a
complete understanding of these mechanisms can aid in tumor resistance.
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Carcinogenesis has been linked to a large range of oral microorganisms. F. nucleatum
and P. gingivalis are two such that have been linked to the progression of different cancers.
Bioinformatic prediction analysis of sequencing data revealed a high abundance of the F.
nucleatum subspecies Polymorphum in oral cancer tissues during in situ oral squamous cell
carcinoma [107].

F. nucleatum was found in squamous cell carcinoma when quantitative polymerase
chain reaction (qPCR) was used to determine its DNA content [108]. The relative abundance
of F. nucleatum had a negative connection with cancer-specific survival, implying that F.
nucleatum is only a predictive biomarker.

P. gingivalis has lately been thought to have a role in the development of cancers due
to its ability to disrupt epithelial tissues and host defense mechanisms [109]. Since the
oro-digestive tract is a continuous smooth tube, P. gingivalis, which has more mobility
and invasion skills than other oral bacteria, might potentially disseminate across the area
and speed up the in-situ carcinogenesis process. With the passage of food and water,
P. gingivalis can easily move from the mouth cavity to other parts of the oro-digestive tract.

A clinical study has validated a link between oral bacteria and squamous cell car-
cinoma, finding that greater levels of P. gingivalis were linked to a higher incidence of
squamous cell carcinoma [110]. When comparing squamous cell cancer tissues to the
adjacent or normal tissues, the intensity of positive immunohistochemistry staining for
P. gingivalis was substantially higher in the squamous cell carcinoma tissues, indicating
a probable link between P. gingivalis and squamous cell carcinoma patients who had
greater median serum levels of P. gingivalis immunoglobulin G (Ig G) and IgA than the
controls [111,112].

P. gingivalis penetrates the oral mucosa by targeting Grainyhead-like 2 (GRHL2), an
epithelium specific transcription factor, according to a recent study [113]. Later, GRHL2
damages the epithelial barrier by inhibiting the production of tight junction proteins, result-
ing in greater periodontal tissue loss. Furthermore, P. gingivalis stimulates the production of
cytokines like interleukina-6 (IL-6), which activate tumor-promoting transcription factors
like STAT1. P. gingivalis can also create a microenvironment by targeting the cluster of
differentiation 274 (CD274) and programmed cell death 1 ligand 2 (PDCD1LG2) through
STATI 1 activation [114].

P. gingivalis also causes the proenzyme matrix metalloproteinase 9 (proMMP9) to be
expressed, and then the active form of the salivary matrix metalloproteinase 9 (MMP-9)
to be produced. MMP-9 is thought to play a major role in the defacement of the tumor
microenvironment, which supports cancer cell invasion and metastasis [102].

C-reactive protein (CRP) levels in the blood are linked to P. gingivalis (CRP). CRP
opsonizes P. gingivalis for complement-binding and activates the complement, according
to studies [115]. The link between high levels of CRP in the blood and an elevated risk of
epithelial malignancies has been established [116].

Table 1 shows the mechanisms by which P. gingivalis may promote oral cancer.

Table 1. Possible mechanism for P.gingivalis promoting oral cancer.

P. gingivalis promoting oral cancer

Mechanisms

Alveolar bone loss is accelerated via IL-17A
Activation of immunologic and inflammatory reactions via IL-1, IL-6, IL-8, TNF-α

Creating favorable microenvironment via PDCD1LG2
Degaradation of tumor microenvironment via MMP9

Opsonization of bacteria for complement-binding and activation of complement (CRP)

Researchers demonstrated through studies that relied on bacterial cultures and bio-
chemical analysis that Gram-negative anaerobes (Fusobacterium spp., Prevotella spp., etc.)
were present more frequently on the tumor surface of OSCC [73].
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Other studies have reported that F. nucleatum, Pseudomonas aeruginosa (P. aeruginosa) [117],
and Fusobacterium periodonticum (F. periodonticum) are associated with OSCC develop-
ment [107].

4.4. Potential Confounding Factors of the Periodontal Disease and Oral Cancer Link

Periodontal disease is linked to smoking, which is a major modifiable risk factor.
Smoking is linked to an increased incidence of tooth loss, which may make the tooth
loss-cancer link difficult to interpret [118]. It has been suggested that studies on periodontal
disease and systemic diseases should be restricted to non-smokers in order to reduce the
confounding influence from smoking [119].

There are other confounding factors. Changes in nutrition, such as a lower intake of
fruits and vegetables, may be linked to tooth loss caused by severe periodontal disease [120].
Not adjusting for food could result in confounding for some malignancies, such as oral
cancer, where fruit, vegetable, and vitamin C intake is known to reduce the risk of cancer.
A prospective study of nutrition in the years leading up to a periodontal disease diagnosis
may aid in determining the direction of the link.

5. Conclusions

According to the literature on the selected topic, there is a correlation between peri-
odontal disease and oral cancer. Cancer patients exhibited more severe periodontitis but
further longitudinal studies—comprising of periodontitis staging, nutritional conditions,
and lifestyles—should be conducted in order to validate this link and better understand
the role of periodontal disease in oral carcinogenesis.

Possible biologic processes can be further investigated as the function of periodontal
disease in the etiology of oral malignancies. Periodontal disease can be a symptom of an
underlying immune system problem or a direct cause of cancer.

Periodontal disease may also be a good indicator of an immune system that is vulner-
able to infection, or it may directly affect cancer risk due to inflammatory processes. As a
future concern, we should investigate the nature of this relationship. This could include
a more frequent periodontal reminder schedule to keep disease and inflammation to a
minimum, as well as emphasizing the need for regular dental checkups, and the need for
meticulous oral care.

Finally, based on the evidence to date, it would be helpful for dental professionals to
be aware of the real possibility that periodontal disease could be a risk factor for cancer.
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