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Abstract: The elderly present age-related morphological and histological changes of the oral cavity; Literature
displays many studies regarding the specific pathologies of the oral cavity in elderly patients, but no
etiologically based classification is available. The aim of this study was to analyze the series of patients over 65
who were treated by our Unit of Pathology between 2020 and 2022 for a suspicion of oral lesion or for
preventive dental evaluation (in anticipation of cardiac surgery, anti-resorptive drugs intake, chemotherapy,
radiotherapy of the head-neck district or transplantation). The analysis was conducted by dividing oral lesions
into 5 groups depending on the etiology: reactive, immunological, traumatic, benign and malignant
degenerative. The sixth group consisted of patients undergoing preventive dental evaluation. The study
included 435 patients; 91 of them were diagnosed with a reactive origin pathology, 174 with immunological
origin pathology, 48 with traumatic pathology and 86 with degenerative pathology (42 benign and 44
malignant). 36 patients went to our Unit for preventive specialist evaluation. Oral health has a major impact
on the daily life of the elderly; The examination of oral mucosa in geriatric patients is a fundamental diagnostic
moment to report lesions early, thus allowing easier prevention and treatment.

Keywords: elderly; oral pathology; oral medicine

1. Introduction

Life expectancy is invariably increasing worldwide. Data available in literature confirm this
trend: the median age has gone from 22.2 years in 1950 to 30.2 in 2022.

In the USA the median age was 29.3 in 1950 and became 37.9 in 2022. In Europe it has gone from
27.8 years in 1950 to 41.9 in 2022; in Italy from 27.5 years in 1950 to 47.3 in 2022. (1)

The World Health Organization (WHO) defines 65 y.o as the age of transition to the status of
“elderly”. While people over the age of 60 were considered elderly by WHO until 1984 (2), now it has
shifted to 65 years old.

The elderly patient presents age-related morphological and histological changes of the oral
cavity, regarding both hard and soft tissues (3) (4) due to reduced elasticity, limited turnover and
higher susceptibility to certain pathogens. (5) (6) Also, the effects of pharmacological therapies,
primarily anti-resorptive but also chemotherapy, should not be underestimated.

Literature displays many studies regarding the specific pathologies of the oral cavity in elderly
patients, both regarding self-sufficient and institutionalized older population. (7) (5)

The main modifications of the oral cavity of the elderly are:

Reduced taste function and swallowing efficiency (9) (10);

Bone atrophy as a result of tooth loss;

The thinning of the oral mucosa and the decrease of its keratinization;
Reduced elasticity and permeability of connective tissue;

Atrophy of adipose tissue;
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6. Changes in the vessels: small arteries and arterioles undergo atherosclerosis processes and the
number of capillaries decreases;

7. The atrophy of the salivary glands which, added to the action of some drugs, often determines
an overall reduction in the basic salivary flow;

8.  The increase of carious lesions, favored in the elderly by gingival recession (11);

9. The progressive tooth loss due to the high prevalence of periodontal disease.

2. Materials and Methods

The aim of this study was to analyze the series of patients over 65 who were treated by our Unit
of Pathology and Oral Medicine and Odontostomatological Diagnostics between 2020 and 2022 for
the diagnosis and therapy of diseases of the oral cavity.

All patients aged 65 years or older that were addressed to our center by private practitioners or
other spoke hospitals for a suspicion of oral lesion or for dental evaluation in anticipation of cardiac
surgery, anti-resorptive drugs intake, chemotherapy, radiotherapy of the head neck district or
transplantation (kidney, liver, bone marrow or heart), were included. Patients who were not
diagnosed with any oral lesion following the examinations (8 patients) were excluded from the study.

For each patient, in a Microsoft Excel database, the following data were collected: age, sex,
diagnosis and location of the lesion (or the reason for dental evaluation) and any in-depth
examinations to which the patient has been subjected (imaging, laboratory, histopathological).

Oral lesions have been classified according to the International Classification of Diseases,
Dentistry and Stomatology (ICD-DA) (12) and the World Health Organization Cancer Classification
(2022) (13).

The analysis was conducted by dividing oral lesions into 5 groups depending on the etiology:
reactive, immunological, traumatic, benign degenerative and malignant degenerative. The sixth
group consisted of patients undergoing preventive dental evaluation.

3. Results

The study included 435 patients whose median age was 74 years; 153 were male and 282 were
female. 91 of them received a diagnosis of pathology of reactive origin, 174 of immunological origin,
48 of traumatic origin and 86 were diagnosed with degenerative pathologies (42 benign and 44
malignant).

A group of patients, 36 to be precise, went to our Unit for preventive specialist evaluation.
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Access to our Unit

A

= Reactive oral pathologies = Reactive oral pathologies

= Traumatic oral pathologies Malignant oral pathologies

= Benign degenerative pathologies = Preventive specialist evaluation

Oral pathologies in the elderly

e

m I[mmunological-origin pathologies

= Reactive oral pathologies

= Traumatic oral pathologies
Malignant oral pathologies

= Benign degenerative pathologies

Among the pathologies of malignant degenerative origin, 16 carcinomas of the oral cavity have
been diagnosed, including:

1. 9 squamous cell carcinomas
2. 6 warty carcinomas
3. 1 melanoma

Malignant lesions

m Squamous cell carcinoma
= Warty carcinoma

= Melanoma
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Among the patients analyzed in this study, 28 potentially malignant lesions were detected
including:

1. 15leucoplakia;
9 patients were affected by dysplasia, 4 of which were high grade and 5 moderate;
3. 4 actinic cheilitis.

Oral potentially malignant
disorders

m Leucoplakia = Displasia = Actinic chelitis

Among the patients analyzed in this study, 142 were affected by Oral Lichen Planus (OLP), a
disease of immune-mediated origin that has a malignant transformation rate around 1%. 6 of the
patients with Lichen Planus underwent an additional biopsy in the six-monthly check-ups for
suspected dysplasia and 3 cases tested positive for high-grade dysplasia.

Mucous membranes pemphigoid was another frequent pathology of immunological origin
among the patients of this study, and it was diagnosed by histological examination in 24 patients.

Among the pathologies of immunological origin, 4 elderly patients with Sjogren’s syndrome and
1 elderly patient suffering from recurrent aphthous stomatitis are being treated at our Unit. Blood
chemistry tests were required for both of these diseases. Lastly, 3 patients came to our attention for
suspicious lesions of the tongue, but after an accurate clinical examination they were diagnosed with
a typical anatomical variation known as “geographic tongue”. These lesions appeared in fact as
erythematous areas surrounded by a characteristic migratory cercine.

Immuno-mediated pathologies

= Oral Lichen Planus = Mucous membranes pemphigoid
= Sjogren syndrome Geographic tounge

= Recurrent aphthous stomatitis
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Benign degenerative lesions

= Oral varicosities = Melanotic macula

= Hyperkeratosis Lipoma

= Xerostomia = |diopathic osteosclerosis
= Simple bone cyst = Nasopalatine duct cyst

Among the diseases of benign degenerative origin, lingual varicosities (13 patients) and
melanotic macule (10 patients) are most frequently distinguished.

In lower frequency among the pathologies of benign degenerative origin have been detected:

1. 7 cases of hyperkeratosis;
2. 4 cases of lipoma;
3. 3 cases of xerostomia;
4. 3 cases of idiopathic osteosclerosis;
5. 1 case of Simple Bone Cyst;
6. 1 case of nasopalatine duct cyst.
Traumatic lesions
® Pigmented lesion = Oral fibroma
= Prosthetic trauma Morsicatio buccarum
= Mucocele
48 patients came to our center for pathologies of traumatic origin, such as:
1. 13 pigmented lesions;
2. 16 traumatic fibromas;
3. 10 prosthetic trauma;
4. 4 morsicatio buccarum;
5. 5 mucoceles.

At last, 22% of the patients involved in this study presented at our center for diseases of reactive
origin including:

1. 33 osteonecrosis;
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22 fungal infections;

6 pyogenic granulomas;

6 inflammatory apical cysts;

4 viral infections;

3 dentigerous cyst;

3 lesions caused by gastroesophageal reflux;
3 bacterial osteomyelitis;

3 amalgam tattoos;

3 pigmented lesions;

2 oral manifestations of multiple mieloma;
A hemorrhagic bullous angina;

A gingival hyperplasia related to antihypertensive drugs;
An apical osteitis.

O PN oG W

I N
L= o

Reactive oral lesions

B\

m Osteonecrosis = Fungal infection
= Pyogenic granuloma Inflammatory apical cyt
= Viral infection = Dentigerous cyst

m Lesions cause by gastroesophageal reflux m Bacterial osteomyelitis

= Amalgam tattoo = Pigmented lesion
m Oral localization of multiple mieloma m Hemorragic bullous angina
= Drug-induced gingival hypertrophy Apical osteitis

29 are the patients analyzed by us in this study for the primary prevention of medication-related
osteonecrosis of the jaw (MRON]) and they have been cataloged as “preventive specialist
evaluations”. Specifically, 22 patients were examined before starting bisphosphonate therapy for
diseases such as multiple myeloma, osteoporosis and metastases of breast cancer, thyroid cancer,
colorectal cancer and esophageal adenocarcinoma. The remaining 7 patients were already being
treated with ON]J associated drugs and were sent to our department by colleagues for tooth
extractions.

The remaining preventive specialist evaluations were performed in patients who were
candidates for cardiac surgery, chemotherapy, head neck radiotherapy and transplantation (kidney,
liver, bone marrow and heart).

The 22 fungal infections tested positive for Candida albicans or other strains of the genus Candida
on cyto/microbiological examination. Among the subjects in this study, three different forms of oral
candidiasis were detected:

1. 3 cases of median rhomboid glossitis;
2. 3 cases of chronic hyperplastic candidiasis;
3. 3 cases of angular cheilitis.
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In order to achieve a correct diagnosis, all patients underwent a careful clinical examination to
establish a diagnostic hypotheses, that was later confirmed or refuted thanks to:

e Histological exam in 320 cases;

¢ Radiographic imaging in 88 cases;
e  Cytological test in 15 cases;

e  Microbiological tests in 7 cases;

e  Blood chemistry tests in 20 cases;
e  Molecular typing tests in 9 cases.

4. Discussion

World population by age and sex: 2023
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Median values (and not arithmetic means) were used to describe the mean age values, because
in the case of an asymmetric distribution such as the age of the population, they are more
representative.

No etiologically based classification about the pathologies of the oral cavity is available in
Literature.

Therefore, our study group has defined a new differentiation of the pathologies of this district
based on their origin dividing them into reactive, traumatic, immunological, degenerative benign
and malignant.

Indeed, oral fibroma has been considered a pathology of reactive origin, as it is still uncertain if
it is a real tumor, but it seems to better represent a hyperplastic lesion of the fibrous connective tissue
induced by irritation or trauma. (14)

The category of lesions most frequently found in this study are those of immunological origin,
in particular oral Lichen Planus, unlike most similar studies in the literature, which report a
preponderance of lesions of reactive origin in elderly patients. (15) (16) (17) (18) (19)

Data that emerge from this study coincide with those of current literature regarding the
detection of squamous cell carcinoma as the most frequent malignant pathology in the elderly
patients (15)(16)(18)(19) and likewise leukoplakia as the main potentially malignant lesion (5)(20)(21),
the rarity of neoplastic diseases affecting the salivary glands (not emerged in our study) (15) and the
high prevalence of oral varicosities among benign neoplastic pathologies. (8) (22) (23) (24) (25) (26)
@7)
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Tumors of the oral cavity are so-called head and neck cancers. In Italy every year about 4,000
new cases of mouth cancer are diagnosed, more frequent in men than in women. The incidence in
Italy is 7 cases per 100,000 inhabitants. This type of cancer is rare in young people, but the incidence
increases with age and it peaks in people over 70. For all oral cancers the main risk factors are tobacco
smoking and alcohol consumption. The coexistence of these two factors multiplies the risk of
developing neoplastic lesions of the mouth. (28)

Oral cavity squamous cell carcinoma (OCSCC) is the most frequent malignant tumor of the oral
cavity with a higher prevalence in men than women. Clinical aspects range from a white or red lesion
to an ulcerative area and a swelling of papillary or warty appearance. Treatment of OCSCC is based
on the size of the primary tumor, the anatomical site, the extension to the lymph nodes and any
distant metastases.

Verrucous carcinoma is a low-malignant variant of oral cancer, with a better prognosis than
squamous cell carcinoma and the highest prevalence is in males over 60. On physical examination it
presents with white exophytic lesions with a papillary or warty surface. First choice therapy is
surgical excision that can also be performed by laser.

Oral melanoma is very rare. Clinically it appears as a dark brown or black pigmented macula
with irregular and indistinct margins that tends to expand. First choice therapy is radical surgical
excision; Complete margin-negative resection is necessary, and it should be at least 4-5 cm from the edges of
the lesion. (29) (30)

Early cancer detection is fundamental for the survival and life-quality of oncologic patients.
Hence derives the importance of early detection of oral potentially malignant lesions.

Elderly patients undergo a progressive deterioration of the functions of the immune system
(immunosenescence), which translates into a reduced ability to defend against microorganisms on
one hand and on the other an increased tendency to develop autoimmune diseases also in oral cavity.
(25) 27)

Patients with OLP and mucous membranes Pemphigoid were visited frequently to monitor oral
hygiene conditions, dental and periodontal situation and for the prescription of corticosteroids.

The “American College of Rheumatology/European League Against Rheumatism Criteria for
the Classification of Primary Sjogren’s Syndrome” of 2016 were strictly applied for the diagnosis of
Sjogren’s syndrome.

Oral varicosities are dilations of venous vessels that develop in the oral cavity of elderly patients,
particularly on the tongue’s ventral surface, lips and vestibular mucosa. They have the appearance of
dark blue nodules, of mobile consistency and usually do not require any treatment.

Melanotic macule are flat pigmented areas of the oral mucosa caused by a deposit of melanin,
without an increased number of melanocytes. All melanotic macules in this study were investigated
by biopsy to confirm the clinical diagnosis and exclude the presence of nevi, melanoacanthoma or
melanoma. (29) (30)

In elderly patients many pathologies are often related to a low level of oral hygiene and
prosthetics trauma.

The oral pigmented lesions resolved spontaneously or after removal of the traumatic factor. Also
in this case the most frequent sites were the buccal mucosa and the tongue.

Traumatic fibromas were treated with surgical excision followed by histological examination for
diagnostic confirmation. The most frequent sites were the tongue, lips and buccal mucosa.

The lesions caused by incongruous prosthetic, detected most frequently in lower edentulous
saddles, were resolved by advising the patient to abstain from the use of prosthetics during the night.

Morsicatio buccarum, most often detected in the tongue and buccal mucosa, were observed 1 and
2 weeks apart to confirm their etiology, following removal of the traumatic factor.

The mucoceles of the lower lip were biopsied and did not recur after removal of the traumatic
factor.

Medication-related osteonecrosis of the jaws (MRON]) is a serious side effect that occurs in some
patients undergoing anti-resorptive drugs (such as bisphosphonates or denosumab), antiangiogenic
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agents or tyrosine kinase inhibitors. (31) (32) (33) (34) (35) (36) (37) The prevalence of this chronic
necrosis of the mandible and maxilla is increasing among elderly patients, especially in women.

In order to prevent ON]J it is essential to educate elderly patients taking the above medications
to maintain a proper oral hygiene and subject them to routine dental check-ups. (38) (39)

The diagnosis of MRON] is achieved through the application of a diagnostic work-flow, which
starts from the clinical suspicion (based on signs and symptoms, but also on the evaluation of
systematic and local risk factors) and must necessarily be integrated with the radiological
investigations (OPT/intraoral radiographs and CBCT, respectively first and second level
investigations). The execution of a bone biopsy should be performed in the diagnostic phase only in
case of suspicion of metastases from other solid tumors in the mandibular/maxillary site, or during
dental avulsion in case the presence of pre-existing MRON] is suspected. (30) (40)

The MRON] cases diagnosed in our center occurred more frequently in patients suffering from
oncological pathologies (in particular Multiple Myeloma) and treated pharmacologically with
zolendronate. Our operating unit deals with MRON] prevention at multiple levels:

- As primary prevention: the control of local risk factors related to MRON] is carried out both
before and while taking the drugs;

- Assecondary prevention: clinical/radiographic signs and/or symptoms associated with an
early stage of MRONJ] (therefore hopefully credible and/or easily treatable) are sought.

Candida is a component of the normal microbiota of the oral cavity and gastrointestinal tract. To
make a diagnosis of oral candidiasis, a positive culture test to C. albicans is not sufficient, but
symptoms and clinical signs associated with it are necessary. In this study, 3 different types of oral
manifestations of oral candidiasis were diagnosed: median rhomboid glossitis, chronic hyperplastic
candidiasis and angular cheilitis.

Median rhomboid glossitis is clinically observed as an erythematous area on the midpoint area
of the posterior third of the lingual dorsum. It is diamond shaped and the surface can be smooth or
lobulated.

Hyperplastic chronic candidiasis occurs in the form of plaques strongly adhered to the mucosa,
which cannot be removed by scraping. In this case, a biopsy may be needed if there is no response to
antifungal treatment. This form of candidiasis has in fact been associated with epithelial dysplasia of
various degrees, especially in the non-homogeneous form.

Angular cheilitis is mainly observed in elderly patients with prostheses, as in the cases included
in this study, and is characterized by erythema, fissure and desquamation of labial commissures. (29)
(30)

There are conflicting articles about how predisposing factors (such as advanced age, the use of
removable dentures and poor oral hygiene) interact with each other and favour the proliferation of
mycete and therefore trigger the infection. Some papers substain that Candida is an age related
infection rather then prosthesis related,(41); others, however, claim the opposite (42), (43). The use of
prostheses and increasing age alone cannot fully explain the high prevalence of oral candidiasis in
geriatric patients, which varies between 34 and 51 % (44). In fact, it has been shown that even some
systemic conditions such as diabetes mellitus (45), immunosuppression (41) and some
pharmacological therapies (antibiotics and corticosteroids) (46) (47) favor the development of these
opportunistic infections (48).

These systemic conditions also significantly influence the onset of xerostomia.

Dry oral cavity is one of the most common symptoms in elderly patients, with 40% of frequency
(49),(50), (51). There is evidence of a correlation between xerostomia and polypharmacotherapy. The
definition of polypharmacotherapy mostly used indicates patients who chronically take 5 or more
different active substances per day (52). Numerous studies show that dry mouth depends on the
number of drugs, the duration of their use, their interactions and not specifically their type (53, 54,
55).

The presence of saliva is fundamental for taste perception, which is activated during the first
phase of food intake. Geriatric patients also present with a gradual taste buds, neuromuscular control
and muscle strength loss with a consequent reduction in chewing performance (56). Such conditions
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result in a significant impact on appetite that can eventually lead to malnutrition or eating disorders
(57).

5. Conclusions

In the elderly, even a slight drop of the immune defenses, due to an alteration of the microbiota
following antibiotic therapy, polypharmacotherapy, the presence of systemic diseases, or simply due
to “elderly” age increases the probability of onset of oral lesions.

Oral health has a major impact on the daily life of an elderly patient. Some oral diseases, in fact,
have negative effects on some systemic diseases such as neoplasms, cardiovascular diseases, diabetes
mellitus and respiratory infectious diseases.

The examination of oral mucosa in geriatric patients represents a diagnostic moment of
fundamental importance to report lesions early, thus allowing easier prevention and treatment.

The exchange of information between oral pathology and other medical specialties is also
fundamental to obtain clinical-diagnostic completeness and offer the elderly patient the most correct
therapeutic, pharmacological and surgical protocols.
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