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Summary in Spanish 

Introducción: El ADN contiene toda la información genética que define todos los 

aspectos de nuestro cuerpo y nuestra mente. Definen todos los aspectos de nuestro 

cuerpo y nuestra mente. Por desgracia, las mutaciones pueden dar lugar a 

enfermedades genéticas que afectan a la salud oral y sistémica de una persona. 

Muchas de las enfermedades se definen como enfermedades genéticas raras, lo que 

conlleva dificultades en cuanto a un diagnóstico adecuado y seguro, causando la 

necesidad de que los dentistas y los médicos se informen sobre las enfermedades 

genéticas raras, demandando una colaboración interdisciplinar para poder tratar al 

paciente lo mejor posible. 

Metodología: Se ha realizado una investigación sistémica que incluye 28 artículos y 

3 libros, publicados en inglés y alemán y que proporcionan una profunda información 

sobre los signos y síntomas de patologías orales tempranas que se asocian a 

enfermedades genéticas sistémicas subyacentes.   

Discusión: El conocimiento de estas enfermedades, sus manifestaciones y causas, 

da al dentista la posibilidad de establecer un diagnóstico precoz, para inducir los pasos 

siguientes de diagnóstico y tratamiento del paciente. Cuando los pacientes con 

enfermedades genéticas raras tienen la oportunidad de ser diagnosticados 

adecuadamente por el sistema sanitario, se crea una base para la prevención. 

Además, gracias al rápido avance de las ciencias y las técnicas de gran potencial, 

existe la posibilidad de prevenir las enfermedades genéticas raras en el futuro. 

Conclusión: Los profesionales sanitarios deben continuar e intensificar su educación 

sobre las enfermedades genéticas raras. Además, es necesario realizar más 

investigaciones para obtener un conocimiento más profundo y una cantidad suficiente 

de datos sobre las enfermedades genéticas raras para facilitar un diagnóstico 

temprano y correcto. 



  

Abstract 

Introduction: DNA contains all the genetic information that defines every single aspect 

of our bodies and minds. Unfortunately, can mutations lead to genetic diseases 

affecting the oral and systemic health of a human being. Many of the diseases are 

defined as rare genetic diseases, leading to difficulties regarding a proper and certain 

diagnosis, causing the necessity of dentists and practitioners to train themselves 

regarding the manifestation and causes of rare genetic diseases, demanding an 

interdisciplinary collaboration in order to give the best possible care the patient.  

Methodology: A systemic research was conducted including 28 articles and 3 books, 

published in English and German and providing profound information about signs and 

symptoms of oral pathologies that are associated with underlying genetic systemic 

diseases.  

Results: The following genetic systemic diseases were studied that all present an early 

onset of oral pathologies like Hereditary Hemorrhagic Telangiectasia, Peutz-Jeghers 

Syndrome, Pseudoxanthoma Elasticum, White Sponge Nevus, and Basal Cell Nevus 

Syndrome. 

Discussion: The knowledge about these diseases, their manifestations, and causes, 

gives the dentist the possibility to establish an early diagnosis, for inducing further 

steps of diagnosis and treatment of the patient. When patients with rare genetic 

diseases get the chance to be properly diagnosed by the health care system, is a 

foundation for prevention created. Additionally, because of the fast advancement of 

sciences and promising techniques, there is hope for the prevention of rare genetic 

diseases in the future.   

Conclusion: Health care professionals need to continue and intensify their education 

about rare genetic diseases. Furthermore, more research needs to be undertaken to 



  

collect more profound knowledge and a sufficient quantity of data about rare genetic 

diseases to facilitate an early and correct diagnosis.  
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1. Introduction  

Every aspect of a human being is determined by a certain sequence of chemical bases 

forming an extremely large organic molecule in form of a double helix, hidden in the 

cell nucleolus of every cell: The deoxyribonucleic acid, also called DNA. The human 

DNA presents the inherited genetic material, being composed of a backbone made of 

a pentose sugar and a phosphate group and a certain combination of nitrogenous 

bases of adenine, guanine, thymine, and cytosine (1). The DNA Helix is coiled up to the 

shape of chromosomes, forming the human genome.  

The human genome itself is composed of 23 

chromosome pairs, 22 of them are autosomal 

chromosomes, whereas one pair of them is 

determining the sex of the individual (see Figure 

1). The genes are unevenly distributed over the 

chromosomes, forming areas of gene-rich 

sections and others of gene-poor sections (2), 

meaning that some DNA sequences encode the synthesis of either RNA or a protein 

and others do not, providing a total amount of information of 4 megabytes (3).   

With the individual sequencing of the chemical base pairs that the DNA is composed 

of, the genome is individual for every person, determining the individual aspects and 

characteristics of a human being, including if an individual suffers a genetic disease or 

how an individual will react to a certain treatment (2).  

A genetic disorder can be caused by multiple conditions, usually by an aberration of a 

gene or chromosome (2). It can be caused by an absence of a chromosome or the 

existence of an additional one, a mutation, or even only a simple variation of one gene. 

Fig. 1. Human Genome composed of 23 
chromosome pairs (2) 
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This can lead to either the full expression of a disease or simply to a predisposition for 

a disease, that only will manifest in combination with certain environmental factors (2). 

Even though sometimes multiple genes can be responsible for causing a disease, so 

far 2.200 diseases were discovered, where the disease-causing gene was identified 

(2). It is a fast advancing scientific area that is further examined and that discovers with 

every day more and more connections between genetic changes and its caused 

diseases and that already in the past achieved big accomplishments (3). One of the 

most important advancements lately, has been the human genome project, which was 

completed in the year 2003. With the help of international efforts, 3.1 billion DNA base 

pairs were analyzed and in total between 20.000 and 25.000 genes were found (4), 

completing a full determination of the complete human genome.  

This created a new base for the biomedical sciences and created a ground for 

numerous new developments (3). Applied to the medical area it helped to explore 

diseases on a deeper level, meaning on a cellular level (3). This leads to a deeper 

understanding of genetic predispositions for a disease and its development (2)(3), 

presenting new opportunities for diagnostic methods and treatment possibilities, 

avoiding unnecessary invasive diagnostic interventions and giving the opportunity of 

improved methods for prevention, and treatment possibilities (2).  

Using these advances in Sciences, especially in the area of diagnostics, the possibility 

of genetic testing improved a lot. Genetic testing allows us to examine the DNA isolated 

from body fluid samples from different individuals, providing us with information about 

the human genome, indicating if the examined individual suffers from a genetic disease 

or predisposition for a disease. So far there were seven different types of genetic tests 

developed. There is the carrier testing to see if a person carries a copy of a gene that 

could cause a genetic disorder in a child, the prenatal testing which looks for changes 
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in the genetic material of a fetus, the newborn screening that is done in newly born 

children to see if they suffer a genetic disorder to be able to treat it in a timely manner, 

the predictive testing that is done in adults to validate to the probability of the onset of 

a disorder, the diagnostic testing to specifically confirm or exclude a certain genetic 

condition, the forensic testing that is applied in the field of forensics for the identification 

of victims and the research testing that is used to further research the genetics to find 

new genes and to investigate new genetic diseases (5). 

All types of genetic tests facilitate the diagnosis of a disease and its treatment, even if 

the test result is negative, it narrows down the range of possible diagnoses. This 

provides not only health care professionals in general with new possibilities but also 

does it provide the dental profession with a whole new perspective.   

The dentist as a health care professional has an obligation to care not only for the oral 

health but also for the general health of a patient. Dentistry as a discipline cannot be 

separated from the discipline of medicine. The oral cavity and adjacent tissues are 

embedded in the system of the body and with that, they have a mutual influence on 

each other. The best evidence of this is the well-proven relationship between oral 

health and the effect on very prevalent systemic diseases like cardiovascular diseases, 

diabetes, cancers, and lung diseases within the population (6). To provide the best 

medical care possible, there needs to be an interdisciplinary collaboration. This is 

because dental treatments can have a severe systemic effect and medical conditions 

can have a big influence on dental treatments. Many systemic diseases express oral 

symptoms or even precede systemic diseases, the dentist must pay attention to them 

during routine check-ups and treatments. Since the last two decades, the awareness 

has been raised about this connection and the knowledge about this aspect is rapidly 

progressing (2). Therefore it is worthy to highlight the importance of dentists to train 
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themselves about the latest developments and new scientific findings, as well as to 

educate the patients about the importance of oral health and its effects on the whole 

body. Demanding of physicians to do the same to be able to work together with the 

dentist in a properly and productively way, for the health care system to provide the 

best integral care possible (2).  

Dentistry in combination with genetic testing and specializations on oral pathologies 

that can indicate a systemic pathology, a dentist can be crucial for indicating which 

patients should be genetically investigated (6), offering a whole new level of prevention, 

early diagnosis, and improved treatment options.  
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2. Objectives 

This work aims to investigate and discuss the following objectives: 

Primary objectives: 

1. Study of genetic systemic diseases that present an early onset of oral signs 

and symptoms, their origin, development, and presentation.   

 

Secondary objectives: 

1. Assessment if oral pathologies of genetic systemic diseases can be used to 

facilitate the diagnosis of the underlying associated pathology/disease.  

2. Assessment if oral pathologies of genetic systemic diseases can be used for 

prevention of the underlying associated pathology/disease.  
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3. Methodology  

This article aims to systematically study the topic of oral pathologies that can indicate 

underlying systemic diseases with a genetic predisposition. Therefore, the selection 

criteria for scientific articles and journals were based on covering the named topic. 

Furthermore, only articles written in English and German, published after 2011 were 

included, to provide the most recent information. Two books published in the years 

2009 and 2017 were included because they provide fundamental knowledge about 

basic principles about genetics and rare genetic diseases.  

The search methodology is based on a full access connection for UEM students, using 

a specific UEM library page “descubre.uem.es”, covering databases MEDLINE 

Complete, Academic Search Ultimate, Complementary Index, Scopus, and Scientific 

Citation Index. Additional databases of PubMed, MedLine, and Google scholar were 

searched.  

All found articles were carefully considered after evaluating the Abstract and reading 

the article. 28 Articles were included after careful consideration and 3 books, providing 

information about genetics, oral pathologies, and systemic diseases.  

Exclusion criteria were if exclusively information was provided about oral diseases 

connected to a systemic disease, but non-genetic based. A flow diagram was designed 

presenting the search strategy and screening process (see Figure 2). 

 

Keywords: Genetic predisposition for oral and systemic pathologies; Oral pathologies 

and systemic diseases; Genetic testing; Human genome project; Hereditary 

Hemorrhagic Telangiectasia; Peutz-Jeghers Syndrome; Pseudoxanthoma Elasticum; 

White Sponge Nevus; Basal Cell Nevus Syndrome; Prevention genetic diseases;  
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Inclusion criteria:  

- Case reports, cohort and case-control studies, pilot studies  

- Published between 2011-2021 

- Articles in English and German  

- Studying of genetic diseases that express oral signs and symptoms  

- Fundamental information about DNA and human genetics  

- Genetic testing for genetic diseases  

- Treatment possibilities for genetic diseases  

- Genetic diseases that express early oral diseases  

- Genetic diseases with a possibility of an early diagnosis by the dentist  

Exclusion criteria:  

- Subjective questionnaires, expert opinions  

- Genetic systemic diseases without relation to oral symptoms  

- Genetic systemic diseases with late oral signs and symptoms 

 

-  

-  

 

 

 

 

 

-  

 
 
 

Database Research for „Oral signs of 
systemic diseases” in Medline 

Complete with relevant keywords 
applied 

(n=4624) 

Complete text avaidable 
(n=3197) Record excluded 

(n=1427) 

Titles and Abstracts read and checked 
for eligibility 

(n=3197) 
Full-text articles excluded 

(n=3168) 

Studies included  
(n=28) 

External manual research  
(n=3) 

Figure 2 Search strategy and screening process 
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4. Results  
 
4.1. Study of genetic systemic diseases that present an early onset of oral 

signs and symptoms, their origin, development, and presentation.   

 

4.1.1. Hereditary Hemorrhagic Telangiectasia  

The disease Hereditary Hemorrhagic 

Telangiectasia (HHT), also called 

Osler-Weber-Rendu disease (OWRD) 

(7–11), is an autosomal dominant 

disease (7–9,11,12), with a prevalence of 

about 1: 10 000 (11,12). Five different 

subtypes of the disease were 

identified, whereas type 1 and 2 are the 

most prevalent ones (10). The different types of HHT are defined by the gene that 

mutated. Type 1 is produced by the mutation of the endoglin gene on chromosome 

9q34.1 and Type 2 by the mutation of the activin receptor gene on chromosome 12q1 

(7,10,12).  Type 3 and 4 are mapped on chromosomes 5 and 7, whereas the fifth type is 

caused by a mutation on the GDF2 gene on chromosome 10q11 (7). The disease is 

based on, a by the mutation caused defective production of proteins that are 

fundamental for the endothelial wall integrity (10), leading to arteriovenous 

malformations (7) with an overall affection of the organism, with the consequence of 

multiple possible complications in the lungs, liver, intestines, spinal cord and brain (10). 

A broad range of possible occurring pathologies can be caused like high-flow 

arteriovenous fistulae in the brain and spinal cord, capillary telangiectasia, cerebral 

ischemia and abscesses caused by pulmonary vascular shunts, and cerebrovascular 

malformations (12). The frequency of occurrence of the manifestations of the disease 

Figure 3 Punctate telangiectasias, purple to bright with a 
spiderlike appearance and located in the area of the palate 
(11) 
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increase with age (7), meaning that patients at a young age most likely do not express 

all signs and symptoms of the diseases yet (12). The majority develop recurrent 

episodes of epistaxis during childhood or later in adolescence (8), 90% of the patients 

have it before they reach the age of 20 (13). Later in childhood usually Punctate 

telangiectasis appears on lips, tongue, fingers, and the overall skin. Arterial 

malformations of the brain, lung, and liver can occur at any age but are more prone to 

cause bleedings and further complications at a mid-adult age and later on (8). The 

Diagnosis of the genetic disease is primarily clinical and based on Curaçao’s diagnostic 

criteria, defined in the year 1997, defining four signs that must be present to diagnose 

the disease (9). They are recurrent epistaxis, cutaneous mucosal telangiectasia, a 

family history of the disease, and visceral arteriovenous malformations in the lungs, 

the liver, brain, or in the intestines (8–10,13). The diagnosis is considered definite, when 

the patient presents three or more of the criteria, is suspected when there are two of 

the criteria fulfilled, and unlikely when there are less than two criteria present (10,11). 

The diagnosis can be confirmed by a molecular genetic test (13). 

Oral lesions that are most commonly already developed during childhood, are punctate 

telangiectasias on the tongue and lips and present a punctuate, spider-like, or nodular 

appearance, and they are located in the area of the tongue, lips, palate, and gingivae. 

In color, they vary from purple to bright red (see Figure 3). There is also the possibility 

of finding oral vascular malformations, hemorrhagic vesicles, and ulcers on the mucosa 

and gingivae (7). Because of this Etiopathogenesis, the dentist must be aware of the 

increased risk of bleeding (9,10) and increased risk of infection.  
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4.1.2. Peutz-Jeghers Syndrome  

The Peutz-Jeghers Syndrome PJS is an 

autosomal dominant inherited disease 

(7,14–18) with a prevalence of 12 - 30.000 

(18). The Male-to-female ratio is 1:1 (18). It 

is caused by the mutation of the gene 

STK11 on chromosome 19 (7,14–18). It is a 

tumor suppressor gene (14)  involved in 

the regulation of metabolism, cell growth, 

and cell polarity (16).   

Since the mutation can be variable in the 

phenotype the manifestation that can be 

seen are variable as well, in sense of different presentations of the macules, location 

of the polyps, and development of different types of cancer (14).  

The disease is mainly expressed by the clinical manifestations of oral mucocutaneous 

hyperpigmentation (7,14–18) that is present in 95% of all patients (17) (see Figure 4). They 

have the form of round, oval or irregular pigmented areas with a diameter of 1-1,5 mm 

with a color of dark brown to black and are irregularly distributed throughout the oral 

mucosa (14). A malignant development of the lesions is not to be expected and possibly 

disappears during adolescence (17). Whereas the polyps grow with time, causing later 

on in life complications like abdominal pain, gastrointestinal bleeding, intestinal 

obstructions (14,16), loss of appetite, and associated weight loss (14). The bleedings can 

cause chronic anemia, leading to fatigue and dizziness (14). They are most commonly 

located in the small colon and the bowl with a likelihood of 64%, followed by the 

stomach with 49% and the rectum with 32% (17). The mucocutaneous manifestations 

are most prominent at a young age and are fading with time (14,17). They are mainly 

Figure 4  Mucocutaneous hyperpigmentation with a 
color of dark brown to black in shape of round and oval 
pigmentation irregular distributed over lips and buccal 
mucosa (17) 
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present on the lips and oral mucosa but can be also present on the hands and feet or 

even in the periorbital, perianal and genital area (17).  In the case that a patient is already 

in an advanced stage of the disease, Angular cheilitis is common to be found, because 

of anemia that is caused by disease-induced intestinal bleedings (17). Additionally, is 

the risk for developing cancer significantly higher than in healthy patients.  

The classic criteria for the diagnosis are a positive family history, the presence of the 

characteristic mucocutaneous pigmentation, and a histopathological examination of a 

by the disease caused polyps (14,15).  

Since the disease presents a high potential for severe gastrointestinal complications 

and malignant changes an early diagnosis can be essential (16,17). Especially patients 

of an advanced age who most likely already developed polyps and malignant changes 

(17), a rapid diagnosis should not be delayed, in order to prevent any further 

complications. 

 

 

4.1.3. Pseudoxanthoma Elasticum  

The disease Pseudoxanthoma Elasticum (PXE), also called Grönblad-Strandberg 

syndrome (19), is a disease that is autosomal recessive inherited (19,20) and occurs with 

a prevalence of 1:25 000 to 1:100 000 (19–21), having a higher prevlanece in women 

over men, 2:1 (20,21). A mutation of the gene ABCC6 is the root cause of this disease. 

The mechanism of the disease is not fully clear yet, since the gene ABCC6 encodes 

for an ATP-dependent transmembrane transporter, which can be found mainly in the 

kidneys and the liver (20). Different mechanisms of how the disease may affect the body 

are suggested, there is the possibility of insufficient secretion of inhibitors leading to 

an abnormal calcification of tissues (20) or a diminished or even non-existent 

transmembrane transport of extracellular material leading to its accumulation inside of 
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the cell (21). However the exact mechanism of the disease might be, does the mutation 

of the ABCC6 gene lead to calcifications of elastic fibers and subsequently to 

fragmentation of them (19,21,22). This leads to a degenerative alteration of all tissues that 

are rich in elastic fibers (19) resulting in a broad affection of all kinds of organ systems. 

This is the reason why in literature the disease is described as a multisystemic disease 

(20) or multi-targeted disorder (19,22) because of the multiple possibilities of manifestation 

of the disease (19–22).   

Commonly affected are skin, eyes, and the cardiovascular systems. The skin can 

present multiple small yellow papules (19,20,22), and due to its laxity, they are especially 

present in the area of the neck, groin, armpits, and flexural area of arms and legs (19,22). 

In the eyes, several manifestations can be noticed like angioid streaks, which are 

pigmented lines spreading from the optic disc (22), hemorrhages (19,22),  and loss of 

vision (20). Cardiovascular manifestations are expressed in multiples ways, including 

angina pectoris, a decreased peripheral pulse, and high blood pressure (19,22). The 

broad affection of the organ systems leads to significant morbidity and infrequently also 

to mortality (20).  

Oral symptoms are most commonly to 

find in the lower and upper lip, followed 

by the floor of the mouth, the hard 

palate, and the gums (19,21).  The 

manifestation show yellowish-white 

papules, macules, or patches with a 

reticular growth pattern (7,19–21) (see 

Figure 5). In the case of a biopsy, the 

histopathological findings of the oral lesions show the calcified and subsequently 

fragmented elastic fibers alongside healthy connective tissue, using the Kossa staining 

Figure 5.  Multiple yellowish papules of the lower lip (22) 
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to reveal the calcium deposits and the Orcein to show the destroyed structure of the 

elastic fibers (20,22). 

Further described manifestations that can be found by the dentist are described as 

dental developmental abnormalities like oligodontia and amelogenesis imperfecta as 

well as temporomandibular changes (19). 

 

The broad affection of multiple organs including big differences in extension, onset, 

and involvement of the organs (20), makes the diagnosis of this disease very difficult 

(19,21,22) or leaves it in many cases undiagnosed (21). This highlights the necessity of 

interdisciplinary cooperation of dermatologists, cardiologists, dentists, pathologists, 

and ophthalmologists to establish a proper and accurate diagnosis (22).  

In the year 1992 diagnostic criteria were at the consensus meeting established. It 

includes major and minor criteria. Major criteria include characteristic skin lesions, a 

typical histopathological finding of lesioned skin, and an ocular lesion in patients older 

than 20 years old. Minor criteria are histopathological findings of non-lesional skin and 

a first-degree relative diseased with PXE (22).  

A useful method for diagnosis that is also included in the diagnostic criteria of 1992 is 

the biopsy with a histopathological exploration of the sample (20), there are cases 

though where cutaneous findings are not present or where a biopsy of the skin fails to 

prove the for the disease characteristic histopathological findings (19,21). In these cases 

can a biopsy of the oral mucosa lead to a clear and final diagnosis of the disease (22), 

especially because oral lesions might appear even before the cutaneous lesions (21).  

Early detection of the disease is fundamental because of its multisystemic character, 

to prevent as good as possible morbidity and mortality, with the help of a proper follow-

up and the best possible treatments (21).  
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4.1.4. White sponge nevus  

White sponge nevus is an autosomal 

dominant inherited disease (23–25) with 

no gender tendency (23). The 

prevalence is precisely known but is 

estimated to be around 1:200 000 (7,24). 

It is caused by the mutation of the 

gene cytokeratin 3 and 13 (7,23–25). The 

cytokeratin refer to more than 20 proteins that are part of the cytoskeleton of epithelial 

cells that are present in the non-keratinized oral mucosa (7,24), nasal, oesophageal, and 

anogenital epithelia, causing weakened stability of keratin and tonofilament 

aggregation, causing an instability of the cells (23). The disease has a very unsteady 

penetrance and a not consistent expressivity (24,25). 

The manifestation of the disease is most commonly already developed during 

childhood (24,25) and is located in the oral, esophageal, or genial epithelia (7,23,25). They 

are present as whitish or grey plaques that are thickened in structure and present a 

velvety and spongy texture (7,23–25) (see Figure 6). Characteristically does the lesion not 

disappear on stretching and can be rubbed off (24). The whitish lesions can vary 

considerately in size and distribution and can even change over time (23). They are 

asymptomatic (7,23,24) and are most commonly seen orally, located bilaterally in the oral 

cavity on the buccal mucosa, followed by the labial epithelia, the gums, and the floor 

of the mouth (23). A malignant development is not to be expected, the manifestations 

are benign (23,24). The main complaint of patients is the appearance of the 

manifestations (23).  

Figure 6 White, diffuse and corrugated plaques bilaterally on 
the buccal mucosa (23) 
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A biopsy can be taken to rule out possibly or definitive malignant differential diagnoses 

(23,24) like oral leukoplakia, squamous cell carcinoma, oral lichen planus, lupus 

erythematous, early smokeless tobacco lesions, or secondary syphilis (23). 

The sample will show microscopically a typical picture of hyperkeratosis (23,25), a 

perinuclear eosinophilic condensation (23,24), and epithelial thickening (23,25). 

 

 

4.1.5. Basal Cell Nevus Syndrome  

The disease Basal Cell Nevus 

Syndrome, also called Gorlin-

Goltz Syndrome (GGS) (26,27), is 

an autosomal dominant inherited 

disorder with a prevalence of 1:60 

000 (26,27), with a higher affection 

of men than women with a ratio of 

3:1 (27). It is caused by a mutation 

of the human patched gene PTCH1 on chromosome 9p22.3-q31, which is a tumor 

suppressor gene (26,27). The effect of this mutation expresses itself in a broad range of 

manifestations, varying from oral lesions up to musculoskeletal malformations (26).  

Often seen manifestations of the disease are multiple Basal cell carcinoma, palmar 

pits, intracranial ectopic calcifications of the falx cerebri, as well as neurological, 

ophthalmic, endocrine, and genital manifestations (26,27). Orally can be frequently found 

odontogenic keratocyst in the jaw (26,27) (see Figure 7) and a broad range of 

malformations of the hard and soft tissues like a high-arched palate, cleft lips or palate, 

hypertrophy of the gums, tongue, buccal and palatal mucosa (27). Furthermore can 

patients present agenesis, oligodontia, hypodontia, microdontia, dysplasia, enamel 

Figure 7 Odontogenic keratocyst  
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fragility and defects,  delayed eruption of teeth, irregular teeth spacing, and 

prognathism and malocclusion (26). 

Another common and most consistent manifestation of the disease is the Keratocystic 

odontogenic tumor (KCOT). Multiple KCOTs with a characteristic invasive growth 

pattern that potentially causes destruction of the invaded tissues can be used as 

diagnostic criteria to support the diagnosis of disease (7,26).   

In the case of a biopsy can be histopathologically seen that the KCOT in GGS presents 

different characteristics as a sporadic KCOT, because it presents a higher epithelial 

proliferation including mitosis and inflammatory infiltration, with the presence of 

daughter cysts which seems to explain the high rate of recurrence of this kind of tumors 

(26). 

Because of the potentially malignant development of the disease is an early diagnosis 

and good genetic counseling is especially important to prevent and manage possible 

malignancies and maxillo-facial harm (26).  
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Tabel 1 Summary of the results  
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5. Discussion  

5.1. Assessment if oral pathologies of genetic systemic diseases can be used 

to facilitate the diagnosis of the underlying associated pathology/disease.  

 
The human body is composed of different organ systems, which can not be seen as 

individual independent systems but as one big system where all parts influence each 

other and moreover are dependent on each other. This leads to the fact that oral and 

systemic health have a reciprocal relationship. They influence each other, the oral 

health has an effect on systemic health, and vice versa, systemic health has an effect 

on oral health. This actively demonstrates that it is essential that dentists have to be 

trained in systemic diseases of the body and their affection of oral health and that 

physicians have to be trained not only within their specialization but also in general 

about diseases of other areas, including the one of the dentists. This overall 

knowledge about the human body is inevitable to understand the pathogenesis of 

manifestations that a specialist might find in their area of specialization. They need to 

be able to understand if they have found the origin of the present disease or the 

consequent manifestations of a disease. This is necessary for professionals to be 

able to establish a correct diagnosis and with that to reduce the possible morbidity 

and mortality of a patient (21). They can initiate the needed steps for further diagnosis 

or the right treatment. For dentists this means to be able to identify an oral lesion as a 

possible manifestation of a systemic disease, transferring the patient to the adequate 

practitioner for further examination and treatment. They need to be able to explain to 

the patient the necessity for diagnosis and the possible risks and advantages of 

diagnosing the suspected disease correctly. Furthermore, does the dentist need to 

know if a biopsy needs to be done to secure a diagnosis. Often can it be particularly 
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useful to look for the specific histopathological changes in the sample to support the 

diagnosis, especially in cases where cutaneous findings are minimal or absent (19,21). 

 

In terms of equality of human beings and the right of everyone to health, it is an 

obligation of health care workers to educate themselves as well in rare diseases but 

especially also in inherited diseases. This is because in these cases the possibility of 

inheritance of the disease to descendants is given, and often a certain pattern of 

inheritance, like recessive or dominant inheritance, can be seen. The family history 

can in this case help to establish an early and reliable diagnosis.  

Along this lines up that patients with rare inherited diseases have just like everybody 

else a right to proper diagnosis and appropriate treatment. But often they are not 

aware of their condition and for a long time undiagnosed, which can lead in some 

cases to a critical and life-threatening development of the disease. For example in 

the case of a patient with Basal Cell Nervus Syndrome an early diagnosis and a 

proper follow-up protocol is crucial to managing as good as possible the 

consequences of the disease, which are in this case malignancies and maxillofacial 

deformations and destruction (19). 

Especially the dentist has a good chance to suspect and initiate a diagnosis of rare 

genetic diseases. This is because oral pathologies as caries and periodontal 

pathologies are often already present from an early age on and because they are 

common to find in the population, moreover they often lead to considerate discomfort 

and with that often a dentist is consulted. This means that the dentist is frequently 

consulted by all types of patients regarding age, social status, or health status. This 

gives the dentist the chance to possibly discover all kinds of oral lesions and 

systemic diseases since the dentist is not only obliged to examine the intraoral area 

including teeth, intraoral tissues, and bone structure but also the extraoral area, like 
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skin, bone structure, lymph nodes, eyes, and the overall appearance of the patient. 

This is followed by a proper medical history that includes all information about known 

systemic diseases, medications, previous operations and family history of diseases. 

This is aimed to rule out any condition that could risk or influence dental treatments 

and to create the basis for the diagnostic of oral pathologies or their underlying 

causing disease.  

Since there are diseases that express oral manifestations the dentist can be crucial 

for an early diagnosis, because they even might be one of the first signs of a 

systemic disease that are present. Especially an oral biopsy can often lead to 

clarification of a diagnosis of a disease and can help to rule out possible 

malignancies. For example in the case of the disease white sponge nervus, which 

itself is a benign disease, exist numerous potentially malignant differential diagnoses, 

because of the similarity in appearance, like oral leukoplakia, squamous cell 

carcinoma or secondary syphilis to name a few (23,24). With a biopsy can an incorrect 

diagnosis be prevented and with that an incorrect and unnecessary treatment (24).  

 

After proper intra- and extraoral examination and medical history, a dentist can either 

establish a diagnosis himself or if necessary, transfer the patient to an adequate 

physician. Here it is especially important to establish good interdisciplinary 

communication between professionals, to provide the patient with the best possible 

health care. For example, does the diagnosis and treatment of Pseudoxanthoma 

Elasticum as a multisystemic disease (20), demand good communication between 

multiple specialists such as dermatologists, cardiologists, dentists, pathologists, and 

ophthalmologists necessary (19,21,22). 
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Regarding genetic diseases that express oral manifestations further studies should 

be obtained, since due to the fact that the diseases are all quite rare with a 

prevalence between 1: 10 000 (10) and 1:200 000 (7), there are not many and sufficient 

numbers of studies that provide clear and profound information about the oral and 

systemic manifestations. Studies and case reports sometimes present different 

information on for example the frequency of oral lesions or they present a very broad 

range of descriptions of oral signs and symptoms. For example according to 

previously published articles the frequency of lesions in the oral mucosa in 

Pseudoxanthoma Elasticum range between 83% and 5% (22).  

It is fundamental that precise descriptions of the lesions related to rare genetic 

diseases are properly studied and described, so they do not get confused with other 

lesions, for example, oral lesions of Pseudoxanthoma Elasticum often get 

misdiagnosed as Fordyce granules (19,22), or so that they are not confused with more 

common diseases, leading to tiresome and unnecessary long journeys to obtain a 

proper diagnosis. Especially not only because health care provides are not 

sufficiently trained in rare genetic diseases, or because of a lack of diagnostic tests 

and missing access to high-cost medicines (28).  

Even though rare genetic diseases are an important health problem it is not enough 

investigated. Only in Europe, it is estimated that 30 million people are affected by 

rare diseases and every single one of them has a right to be treated competent and 

sufficiently (28).  
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5.2. Assessment if oral pathologies of genetic systemic diseases can be used 

for prevention of the underlying associated pathology/disease.  

 
The early diagnosis of such rare inherited diseases gives the patients not only the 

opportunity for adequate treatment and management but also the opportunity for 

prevention of the disease.  

If we apply the term prevention to the area of rare genetic diseases it is a broad term, 

since hereditary genetic diseases are already present in the genes of a person from 

the very beginning on. It can either mean that a diseased person decides against 

having children or it can mean that we cure the child even before it is born. Both 

approaches contain their very own medical, scientific, morally, and socially difficulties.  

In the first case, we need first of all a patient that was correctly diagnosed and second 

of all, we need to educate the patient about the risks and possibilities that can occur, 

becoming a child. The patients need to be provided with sufficient and understandable 

information for them to make an educated decision about having children or not, 

depending on the likelihood and the severity of the disease and based on the personal, 

cultural, religious, and moral values of the patient (29). This might lead to the decision 

to get children anyway, to select a healthy embryo by genetic testing, to adopt, or to 

even stay childless to prevent the transmission of undesired DNA (30). 

This kind of prevention is only possible if there is a health care system that is capable 

of providing patients with rare genetic diseases with an easily accessible possibility for 

diagnosis or to be detected by screening, being unaware of the condition (29).  

Since the information about rare genetic diseases so far is lacking in sufficient amount 

of data, there is the need for a proper surveillance system that collects enough 

epidemiological data, further research needs to be done and and in health care system 
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is necessary that includes genetic counseling, providing affordable and simple genetic 

testing (29). 

Especially against the background that often there is no suitable or specific drug for a 

rare disease, prevention gains in significance. Only 10% of all rare diseases can be 

treated with a for the disease specifically developed drug (28). This is because with the 

low number of affected people, the economic and financial incentive for 

pharmacological industries to search for drugs is very low (29). 

Furthermore, is the education of the population fundamental. The population needs to 

be educated about the existence of rare genetic diseases and their risks that they 

oppose not only to themselves but also the health of their children (29). All this is 

necessary so that as many people as possible are aware of their situation. 

But there is hope for the future, that there will be other ways of prevention of rare 

genetic diseases possible. The research around genetics is fast advancing, especially 

after the human genome project in 2003 was published, making it for the first time ever 

possible to find the causative genes for mutation-related diseases. Also, the United 

Kingdom granted the first allowance in the world to research on human embryos, in 

2017 (30). There are promising treatment approaches like splicing modulation therapy 

as a treatment for genetic diseases. It might be a potentially useful treatment for rare 

inherited diseases (31). Additionally is there the European Cooperation of Science and 

Technology COST providing a network for communication to prevent different 

researchers all over the world to make the same mistakes, in order to accelerate the 

research (31).  

This gives reasonable hope to be able to correct genes in gametes or early embryos 

in a future that is not too far ahead (30).  
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6. Conclusion  

6.1 Study of genetic systemic diseases that present an early onset of oral signs 

and symptoms, their origin, development, and presentation.   

The human being is based on the genetic information contained in the DNA, hidden in 

the cells of every human being. They define every single aspect of our bodies and 

minds. Unfortunately, can mutations lead to genetic diseases affecting the oral and 

systemic health of a human being. Many of the diseases are defined as rare genetic 

diseases, leading to difficulties regarding a proper and certain diagnosis. Therefore to 

train properly every kind of health care professional, but in particular dentists, five of 

the most common rare genetic systemic diseases that present early and clear oral 

manifestations that can be used for an early diagnosis by the dentist were studied, 

describing their typically oral appearance, systemic affection and genetic cause. They 

are Hereditary Hemorrhagic Telangiectasia, Peutz-Jehgers Syndrome, 

Pseudoxanthoma Elasticum, White Sponge Nevus, and Basal Cell Nevus Syndrome.  

 

6.2 Assessment if oral pathologies of genetic systemic diseases can be used to 

facilitate the diagnosis of the underlying associated pathology/disease.  

Highlighted is the close relationship between oral and systemic health, leading to the 

need of all health care professionals to establish good interdisciplinary communication 

to provide the patient with the best possible health care. The knowledge about these 

diseases, their manifestations, and causes, gives the dentist the possibility to establish 

an early diagnosis, for inducing further steps of diagnosis and treatment of the patient.  

 

6.3 Assessment if oral pathologies of genetic systemic diseases can be used 

for prevention of the underlying associated pathology/disease.  
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When patients with rare genetic diseases get the chance to be properly diagnosed by 

the health care system, creates the ground for prevention. Prevention and further steps 

can only be initiated when the patient is aware of his condition. Because of the fast 

advancement of sciences and promising techniques like splicing modulation therapy, 

there is hope for the prevention of rare genetic diseases in the future. This way 30 

million people alone in Europe with rare inherited genetic diseases can be helped to 

manage their health as well as possible.  
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7. Responsibility  

One of the highest values of life is health. To achieve this, the best possible way is that 

the health care system unites all its health care professionals to provide the best 

possible care for patients. Since the human body has to be considered as an overall 

system, where all organ systems influence each other, it is just logical that all 

specialized practitioners and also dentists have to work together and additionally that 

they have to train themselves regarding diseases, their signs and symptoms, that lay 

outside of their specializations. To identify them correctly, it is necessary to establish 

a correct diagnosis that not only includes superficially the found manifestations but also 

the whole body and with that the possible underlying and the manifestation causing 

the disease. As a result, if necessary, a dentist or physician can induce the right 

procedure for further diagnosis and with that the right treatment.  

Especially regarding the equality of all human beings, it is not only important to reliably 

diagnose common and highly distributed diseases but also less common diseases. 

Especially in these cases, patients are frequently undiagnosed or misdiagnosed. And 

the dentist as a part of the health care system must potentially be able to detect these 

diseases or at least suspect a potential present rare disease to induce the right 

diagnostic examinations.  

A proper and early diagnosis of a disease is not only the basis for an adequate 

treatment that ensures the best possible health of a person, but it also holds the 

possibility of prevention of mild or severe consequences of a disease. This does not 

only improve the quality of life for an individual but also provides an economic 

advantage, because possible consequences of a disease can be prevented and with 

that do not need to be treated in the future. This would lead to health care systems that 

are less burdened and saves money that can be otherwise invested in the health of 

the rest of the population.  
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