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Rare diseases and oral manifestations: 
what pediatric dentists should know?

Abstract:
A rare disease affects up to 65 people per 100,000 or 1.3 per 2,000 individuals. These diseases present a variety of signs and symptoms 
that can vary between individuals and often resemble more common conditions, complicating early diagnosis. Rare diseases 
are typically chronic, progressive, and fatal, severely impacting the quality of life. They may lead to the loss of autonomy in 
basic functions such as walking, eating, or breathing, resulting in clinical and psychosocial suffering for both patients and their 
families. Most rare diseases are incurable, with treatment focused on managing symptoms, preventing progression, and reducing 
complications. Treatment is often handled by multidisciplinary teams. Oral care depends on the patient’s overall condition and 
should follow standardized protocols where available, tailored to the patient’s specific needs. Genetic alterations are the cause of 
most rare diseases, with 75% diagnosed in childhood. Many of these diseases present oral manifestations, making it crucial for 
pediatric dentists to recognize their significance for early diagnosis, patient referral, and treatment. Given the prevalence of rare 
diseases and their oral implications, it is essential for healthcare professionals to be knowledgeable about their management and 
appropriate clinical approaches. This paper aims to review basic concepts about rare diseases and their oral manifestations.
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INTRODUCTION

A rare disease is con-
sidered to be one that affects 
up to 65 people per 100,000 
individuals or 1.3 people per 
2,000 individuals according 
to the WHO1. The exact 
number of  rare diseases 
that exist is not known, but 
it is estimated that there are 
between 6,000 and 8,000 
different types worldwide. 
According to the Minis-
try of  Health, 13 million 
Brazilians live with a rare 
disease, the vast majority 
of  them without having a 
specific treatment, leaving 
only palliative care and 

rehabilitation.Rare diseas-
es have multiple signs and 
symptoms and change from 
disease to disease and from 
person to person affected 
by the same condition. Al-
though they are considered 
rare conditions, together 
they affect a significant per-
centage of  the population, 
resulting in a significant 
public health problem2. 
Some of  these diseases are 
genetic in origin and are 
potentially fatal3. The defi-
nition and identification 
criteria for rare diseases 
may vary by country or 
region. In many parts of  
the world, the term rare 
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disease is used as a synonym for “orphan disease” due 
to a lack of  information, diagnostic support, and related 
therapeutic interventions3. About 75% of  rare diseases 
are diagnosed in childhood, with about 30% of  patients 
dying before they turn five years old. In addition, it 
often presents manifestations in the oral cavity in vari-
ous ways. This makes it essential for pediatric dentists 
to understand its relevance for early diagnosis, proper 
patient referral, and precise therapeutic intervention. 
This article aims to summarize the basic concepts, oral 
manifestations, and clinical considerations of  these rare 
disease-related pathologies, providing understanding 
and diagnostic tools that pediatric dentists can apply in 
their daily practice to improve patients’ quality of  life.

LITERATURE REVIEW

According to the Ministry of  Health, 13 million 
Brazilians live with a rare disease, the vast majority of  
them without having a specific treatment, leaving only 
palliative care and rehabilitation2. In Brazil, there are 62 
PDCTS (Programs for the Diagnosis and Treatment 
of  Rare Diseases), The vast majority of  rare diseases 
affect children and among the professionals specialized in 
the area, the pediatric dentist plays a fundamental role in 
the detection of  oral signs associated with rare diseases, 
such as changes in tooth structure, late tooth eruption, 
craniofacial anomalies and pathologies of  the oral muco-
sa. Its ability to recognize these manifestations facilitates 
early diagnosis, contributing to multidisciplinary man-
agement and improving therapeutic interventions. Rare 
diseases have been reclassified as new genetic advances 
emerge, allowing the subdivision of  conditions that were 
previously grouped into a single category4. Currently, 
these diseases are classified according to their nature into 
two large groups: those of  genetic origin, which corre-
spond to about 80% of  cases, and those of  non-genetic 
origin. Among genetic diseases, congenital anomalies, 
intellectual disabilities, and inborn errors of  metabolism 
stand out. On the other hand, diseases of  non-genetic 
origin, which represent a smaller proportion, include 
infectious, inflammatory, autoimmune conditions, among 
others2,3,5,6. Congenital anomalies comprise functional 
or structural anomalies in the development of  the fetus, 
resulting from some factor that originated before birth, 
whether genetic, environmental, or unknown, even if  the 
defects are not noticeable in the newborn and manifest 
later7,8. The clinical manifestations of  rare diseases can 
often resemble common diseases, making their diagnosis 

difficult.4 Many of  these diseases are known for their 
unique and complex characteristics, which can lead to 
chronic clinical impairments and gradually interfere with 
the social, physical, and psychological aspects of  individu-
als’ daily lives6. Generally, these diseases are chronic, pro-
gressive, degenerative and life-threatening, affecting the 
quality of  life of  those affected2. Clinical manifestations 
of  rare diseases can be complex and similar to those of  
more common diseases, which makes their early diagnosis 
difficult. These conditions are chronic, progressive and 
degenerative, which significantly affects the quality of  
life of  the patient and their surroundings. In oral terms, 
diseases such as ectodermal dysplasia, osteogenesis 
imperfecta and mucopolysaccharidosis present notable 
changes such as hypodoncia, malocclusion, macroglossia 
and defects in tooth enamel (Table 1).

Dental terminology in the context of 
pediatric dentistry and rare diseases

•	 Anodontia: the total absence of  tooth germs, 
which can affect both primary and perma-
nent teeth.

•	 Bruxism: a habit of  grinding or clenching 
the teeth, which can lead to dental wear and 
jaw pain.

•	 Dental Erosion: the wear of  tooth enamel 
caused by exposure to acids, without bacte-
rial intervention.

•	 Diastema: a space or gap between two teeth, 
typically observed between the upper incisors.

•	 Dentinogenesis imperfecta: an inherited disor-
der affecting dentin formation, leading to frag-
ile, discolored teeth that are prone to fractures.

•	 Enamel hypoplasia: a developmental defect in 
tooth enamel, making it thin, fragile, and more 
susceptible to cavities.

•	 Gingivitis: inflammation of  the gums caused 
by plaque bacteria, with symptoms including 
redness, swelling, and bleeding.

•	 Hypodontia: a congenital condition character-
ized by the congenital absence of  one or more 
teeth, excluding third molars. It can affect 
both primary and permanent teeth.

•	 Macrocephaly: an excessively large head size, 
generally associated with cranial or neurolog-
ical anomalies.

•	 Macroglossia: an abnormally large tongue, 
which can cause issues with speech, swallow-
ing, or breathing.
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Disease Diagnostic criteria Craniofacial and oral 
manifestations Dental treatment

Ectodermal dysplasia Family history and genetic testing.
Hypodontia, anodontia, cone-shaped 

teeth, enamel defects, xerostomia, 
increased oral bacterial load.

Topical fluoridation, sealants, 
prosthetics, dental implants, 
composite restorations for 

younger children.

Williams-Beuren syndrome
Identification of typical facial 

features, genetic testing (FISH), 
echocardiography.

Micrognathia, prominent lips, 
small or irregular teeth, bruxism, 

xerostomia, delayed tooth eruption.

Preventive care, occlusal splints 
for bruxism, prosthetic solutions 

for missing teeth, regular 
dental monitoring.

Congenital erythropoietic porphyria
Family history, photosensitivity 

symptoms, autosomal 
recessive inheritance.

Reddish teeth with fluorescence 
under UV light, well-defined 

discoloration, and bone resorption.

Fluoride varnish to protect enamel, 
cosmetic dental management, and 

preventive oral care.

Osteogenesis imperfecta
Genetic mutations in the COL1A1 

or COL1A2 genes, autosomal 
dominant inheritance.

Macrocephaly, midface 
hypoplasia, dentinogenesis 

imperfecta, malocclusions, delayed 
tooth eruption.

Aesthetic restorations, orthodontic 
treatment, prosthetics, radiographic 
assessments for structural issues.

Hypophosphatemic rickets Persistent hypophosphatemia, 
confirmed by genetic testing.

Enamel hypoplasia, taurodontism, 
recurrent abscesses or fistulas, 

delayed tooth eruption.

Infection control, restorative care, 
fluoride application, and prosthetic 

rehabilitation as needed.

Hypophosphatasia Low alkaline phosphatase levels, 
ALPL gene mutations.

Premature loss of primary teeth, 
enamel hypoplasia, enlarged 

pulp chambers, defective 
cementum formation.

Restorative treatment for fragile 
teeth, prosthetic or orthodontic 
management, and preventive 

fluoride treatments.

Marfan syndrome
Systemic manifestations meeting 

Ghent criteria, FBN1 gene 
mutations, family history.

High-arched palate, retrognathia, 
midface hypoplasia, and 
potential malocclusion.

Orthodontics for malocclusion, 
aesthetic and functional restorations, 

preventive dental care for 
periodontal issues.

McCune-Albright syndrome
Clinical triad: café-au-lait spots, 
fibrous dysplasia, and endocrine 

hyperfunction.

Facial asymmetry from fibrous 
dysplasia, dental malocclusion, 

taurodontism, high risk of caries, 
and delayed tooth eruption.

Conservative restorations, 
orthodontics for malocclusion, 

surgical correction for severe bone 
deformities, and preventive care.

Fanconi anemia Chromosomal breakage tests and 
genetic confirmation.

Increased risk of oral squamous 
cell carcinoma, enamel hypoplasia, 

malformed teeth, and delayed 
tooth eruption.

Regular cancer screenings, 
restorative care for enamel defects, 
and careful handling during dental 
procedures due to pancytopenia.

Kallmann syndrome
Genetic testing for FGFR1, 

KAL1 mutations; anosmia and 
delayed puberty.

Cleft palate, high-arched palate, 
micrognathia, malformed teeth, 

and hypodontia.

Orthodontic corrections, prosthetic 
replacements, and surgical or 

prosthetic management of cleft 
palate complications.

Peutz-Jeghers syndrome

Hyperpigmented macules on lips, 
oral mucosa, and extremities; 
confirmed by genetic testing 

(STK11 mutations).

Flat, dark brown or black macules 
on the lips, gingiva, and buccal 

mucosa. These do not affect 
dental health but may raise 

aesthetic concerns.

Aesthetic management (e.g., laser 
treatment) if desired by the patient. 

Regular monitoring of the oral 
mucosa for potential changes or 

associated lesions.

Mucopolysaccharidosis (MPS)
Elevated urinary glycosaminoglycan 
levels, enzymatic activity tests, and 
genetic testing for specific subtypes.

Coarse facial features, macroglossia, 
high-arched palate, malocclusion, 
delayed tooth eruption, increased 

risk of caries.

Preventive care with fluoride, 
orthodontics for malocclusions, 

restorative treatments for caries, and 
prosthetic solutions for lost teeth.

Primary light-chain 
amyloidosis (AL)

Tissue biopsy with Congo red 
staining confirming amyloid 

deposits; serum and urine protein 
electrophoresis.

Macroglossia causing difficulty in 
speech and mastication; submucosal 
plaques or nodules in the oral cavity.

Management of macroglossia (e.g., 
prosthetic adjustments), preventive 

dental care to reduce caries risk, 
and functional restorations for 

affected teeth.

Mikulicz disease  
(IgG4-related disease)

Biopsy of salivary glands showing 
IgG4-positive plasma cells; elevated 

serum IgG4 levels.

Painless enlargement of the salivary 
and lacrimal glands, xerostomia 
leading to difficulties in speech 

and eating.

Saliva substitutes and stimulants, 
meticulous oral hygiene to prevent 
caries, and regular dental check-ups 

to monitor oral health.

Table 1. Rare diseases and their oral manifestations.

Continue...
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•	 Microbrachycephaly: a small, flattened skull 
in the posterior region, related to develop-
mental anomalies.

•	 Micrognathia: a condition in which the lower 
jaw is underdeveloped, leading to potential 
issues with bite, breathing, and speech.

•	 Midfacial hypoplasia: underdevelopment of  
the middle third of  the face, which can affect 
both aesthetics and function.

•	 Oligodontia: a rare condition where six or 
more teeth are missing, either primary or per-
manent, due to developmental failure.

•	 Osteosarcoma: a malignant tumor originating 
in bone tissue, commonly in long bones but 
can also affect the jawbones.

•	 Plagiocephaly: a cranial deformity character-
ized by an asymmetric flattening of  part of  
the skull.

•	 Prognathism mandibular: excessive projection 
of  the lower jaw, which affects both dental 
alignment and facial aesthetics.

•	 Retained or impacted teeth: teeth that have 
failed to erupt at the expected time and remain 
within the jawbone.

•	 Strabismus: an abnormal alignment of  the eyes, 
resulting in misaligned vision or double vision.

•	 Taurodontism: a dental anomaly where the 
pulp chamber is larger than normal, with short 
roots and an enlarged body of  the tooth.

•	 Xerostomia: a condition characterized by 
dry mouth due to a reduction or absence of  
saliva production.

The recognition of  these manifestations is cru-
cial for the differential diagnosis and the derivation 
of  multidisciplinary equipment. Pediatric dentists 
should be able to identify craniofacial features such 
as micrognathia, mandibular prognathism and arcuate 
palates, which can coexist with dental and systemic 
changes (Table 1)3-12. 

The management of  rare diseases generally im-
plies multidisciplinary teams that address the specific 
needs of  the patient. In dentistry, strategies include 
restorative, preventive, and adaptive treatments. For ex-
ample, in patients with severe hypodoncia, it is essential 
to plan oral rehabilitation with removable prostheses 
or dental implants, depending on the patient’s age and 
systemic condition. In addition, the care protocols should 
consider the fragility of  oral patients and the physical 
limitations associated with the disease4. The role of  the 
pediatric dentist is not limited to clinical management; 
it also includes guidance to families and collaboration 
with other specialists to optimize the general care of  
the patient. Numerous efforts by the rare disease sup-
port community and the Brazilian Ministry of  Health 
have resulted in an increase in probable diagnoses and 
interventions, although several rare diseases remain 
under-covered13. In recent decades, social interest in rare 

Disease Diagnostic criteria Craniofacial and oral 
manifestations Dental treatment

Epidermolysis bullosa (EB)

Genetic testing to identify 
mutations in genes affecting skin 

and mucosa; skin biopsy with 
immunofluorescence.

Intraoral blistering, enamel 
hypoplasia, severe ankyloglossia, 

and a high prevalence of caries due 
to oral hygiene challenges.

Gentle oral care practices, topical 
fluoride for enamel protection, 
conservative restorations, and 
trauma-free dental procedures.

Edwards syndrome (Trisomy 18)

Karyotype analysis confirming 
trisomy 18. Characteristic physical 

features, including micrognathia and 
malformations of multiple systems.

Micrognathia, cleft palate, high and 
narrow palate, cone-shaped teeth, 

and delayed tooth eruption.

Multidisciplinary care with 
orthodontics, restorative solutions 

for malformed teeth, and prosthetics 
for severe tooth loss.

Langerhans cell histiocytosis (LCH)
Biopsy of bone lesions and 

immunohistochemistry confirming 
CD1a+ and S100+ Langerhans cells.

Jawbone lesions causing mobility of 
teeth, gingival necrosis, and alveolar 

bone destruction.

Surgical management of lesions, 
conservative restorations, 

and extractions for severely 
affected teeth.

Goldenhar syndrome  
(oculo-auriculo-vertebral dysplasia)

Clinical diagnosis based 
on unilateral craniofacial 

asymmetry, ocular, auricular, and 
vertebral anomalies.

Unilateral hypoplasia of the 
maxilla or mandible, cleft palate, 
hypodontia, and malocclusion.

Orthodontic treatment for 
malocclusion, surgical corrections 

for cleft palate or facial asymmetry, 
and prosthetic solutions for 

missing teeth.

Solitary maxillary central 
incisor syndrome

Single central incisor confirmed 
through clinical evaluation and 

imaging; genetic testing for 
associated anomalies.

A single maxillary central incisor, 
narrow palate, and absence of the 

upper labial frenum.

Orthodontic management for 
alignment, prosthetic or restorative 

solutions for aesthetic improvement.

Table 1. Continuation.
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disease patients has increased and a current social prog-
ress has been the increase in the quality of  care provided 
to these individuals. Providing improvement in quality 
of  life and social well-being is very important for affected 
individuals, as well as for the community4. However, care 
for rare diseases in the Unified Health System (SUS) in 
Brazil is carried out in Primary Care and, if  necessary, 
the individual is referred to specialized care in a medium 
or high complexity unit. Care is provided by multidis-
ciplinary teams in several health units throughout the 
country, such as primary care units, specialized rehabil-
itation centers, teaching university hospitals, and other 
hospital units2. In Brazil, the public health system is the 
main source of  diagnosis and treatment of  rare diseases6. 
The National Policy for Comprehensive Care for People 
with Rare Diseases has been adopted since 2014, aiming 
at the prevention, diagnosis, treatment, and rehabilitation 
of  individuals with rare diseases, with the aim of  facili-
tating access to information and health services, reducing 
disability caused by these diseases, and supporting the 
improvement of  people’s quality of  life2. The procedures 
for diagnosing rare diseases follow the guidelines of  the 
ordinance that enables the services and the performance 
of  procedures in the Outpatient Information System 
(SIA/SUS) and are financed by the Strategic Actions 
and Compensation Fund (FAEC) at the Municipal, State 
or Federal level. Currently, the Ministry of  Health has 
17 qualified and specialized establishments distributed 
in several federative units of  Brazil that aim to provide 
care to Rare Diseases2. Currently, the Clinical Protocols 
and Therapeutic Guidelines approved by the National 
Commission for the Incorporation of  Technologies in 
the SUS for 36 rare diseases have already been instituted, 
which guide all health professionals on how to carry out 
the diagnosis, treatment and rehabilitation of  patients, as 
well as guide the obtaining of  pharmaceutical assistance 
in the SUS2. Dental professionals can collaborate with 
screening and treatment programs for rare diseases, 
based on the training of  dentists to provide dental care 
to these groups of  patients, who are often neglected 
in terms of  access to services and at increased risk of  
developing various oral diseases4. Specialized outpatient 
and hospital care covers emergency actions and services, 
rehabilitation services, specialized outpatient and hos-
pital scope, covering primary care services effectively 
and in a timely manner. Specialized Care Services and 
Reference Services for Rare Diseases are responsible for 
preventive, diagnostic and therapeutic actions for people 
with rare diseases or who are at risk of  developing them. 
The Specialized Rehabilitation Centers (CER) are part 

of  the proposal, which are responsible for the rehabili-
tation of  people with disabilities, thus carrying out the 
treatment, concession, adaptation and maintenance of  
assistive technology, being a model for the health care 
network in the territory. In addition, multiprofessional 
home care is feasible, which acts according to the needs 
of  patients and promotes access to care, diagnosis, and 
treatment by specialists in rare diseases2. The newborn’s 
heel prick test is a method traditionally used to screen 
for diseases, preferably performed between the 3rd and 
5th day of  the baby’s life, and is mandatory for children 
born in Brazil. The exam is performed by collecting 
drops of  blood from the newborn’s foot, with the aim 
of  identifying disorders and diseases in a timely manner 
to start appropriate treatment, enabling a reduction in 
morbidity and mortality and improving the quality of  life 
of  patients. children with positive tests2. The classic test, 
offered free of  charge by SUS, allows the detection of  six 
diseases: phenylketonuria, congenital hypothyroidism, 
sickle cell syndrome, cystic fibrosis, congenital adrenal 
hyperplasia and biotinidase deficiency. The expanded 
test, to screen for up to 100 diseases, can be performed 
in private services, by choice of  the family. As of  2021, 
after the enactment of  Law No. 14,154, the Newborn 
Heel Prick Rapid Test offered by SUS will be expanded 
to include 50 screened diseases, covering 14 groups of  
diseases. The expansion of  the test will detect diseases 
related to excess phenylalanine, pathologies related to 
hemoglobin, congenital toxoplasmosis, high level of  
galactose in the blood, aminoacidopathies, urea cycle 
disorder, fatty acid beta-oxidation disorders, diseases that 
affect cell functioning, genetic problems in the immune 
system and spinal muscular atrophy2. Most rare diseases 
are genetically determined, so genetic counseling in the 
care of  families and people with these diseases is essen-
tial. Genetic counseling is a form of  communication car-
ried out by a trained multidisciplinary team, containing a 
geneticist and/or trained health professionals, who deal 
with problems associated with the occurrence or risk of  
occurrence of  a genetic disease in a family, in addition to 
non-governmental support groups representing people 
who meet voluntarily and who share common interests 
and goals14.

DISCUSSION

Rare diseases can encompass a wide variety of  
conditions that affect dentocraniofacial structures, in-
cluding dental anomalies, of  flat and bone tissues. These 
manifestations can be key in early diagnosis and in the 
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planning of  clinical treatment. For example, character-
istics such as imperfect dentinogenesis in imperfecta 
osteogenesis or macroglossia in mucopolysaccharidosis 
illustrate how oral and craniofacial signs can guide the 
differential diagnosis and allow more timely interven-
tions15. One of  the main straight in the management 
of  rare diseases is the differentiation between their oral 
manifestations and more common conditions. Enamel 
hypoplasia, dental malformation, and maxillary alter-
ations can be observed in multiple genetic disorders, 
making it difficult to identify a specific condition. Re-
cent studies suggest that a multidisciplinary approach, 
which involves pediatric dentists, geneticists and other 
specialists, is essential to ensure an accurate diagnosis 
and an effective treatment15,16. Dental management of  
patients with rare diseases should be carefully adapted. 
For example, in cases of  fibrous dysplasia, it is recom-
mended to avoid invasive procedures due to the risk 
of  accelerated bone regeneration. On the other hand, 
dental restorations are essential for patients affected 
by dentinogenesis imperfecta, since intracoronal resto-
rations are not adequately retained in these compromised 
structures. In addition, the implementation of  preventive 
treatments, such as the application of  fluoride and the 
use of  adapted prostheses, can significantly improve 
the quality of  life of  patients17. Although knowledge 
about rare diseases has grown, there are no significant 
limitations, such as the lack of  specific clinical guide-
lines and robust longitudinal studies. Future research 
should focus on developing dental protocols that address 
the particularities of  these conditions and evaluating the 
impact of  different interventions on the quality of  life 
of  patients. Likewise, it would be valuable to establish 
clinical databases that integrate information on oral and 
craniofacial manifestations, facilitating access to relevant 
data for health professionals.

CONCLUSION

Rare diseases, even though individually and 
frequently, have a significant collective impact on pub-
lic health and on the quality of  life of  patients. This 
narrative review has highlighted the most relevant 
oral manifestations and their characteristics for early 
diagnosis, appropriate management and reference to 
multidisciplinary teams. Pediatric dentists play a crucial 
role in the clinical management of  these alterations, 
but also in the orientation of  families and collaboration 
with other health professionals. The dental care of  
these patients requires a personalized approach that 

considers the particularities of  each disease, using 
specific protocols and adaptive strategies to minimize 
complications and improve quality of  life. However, 
the current literature has significant limitations, such 
as the lack of  extensive studies and specific clinical 
guidelines for the management of  rare diseases in 
pediatric dentistry. In conclusion, the knowledge of  
oral manifestations of  rare diseases is essential for 
pediatric dentists. This study reflects the importance 
of  continuous training and interdisciplinary work to 
optimize the care of  these patients and contribute to 
their general well-being.
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