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ORAL MANIFESTATIONS IN CHILDREN WITH
GASTROINTESTINAL DISEASES: INTEGRATIVE REVIEW
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ABSTRACT

Introduction: Gastrointestinal diseases in children have increased in prevalence and may compromise
growth, development and quality of life. Oral manifestations may represent early indicators of these
conditions; however, evidence regarding their presentation in pediatric populations remains limited and
heterogeneous, hindering robust clinical inferences. Objective: To identify oral manifestations in
children with gastrointestinal diseases reported in the scientific literature. Methods: Integrative review
of the literature based on searches of scientific articles at the databases Medline via Pubmed, LILACS,
BBO, IBECS, BINACIS, CUMED, LIS, SciELO in 2024. For the search strategy, were used descriptors
according to the Health Sciences Descriptor and the Medical Subject Headings system. The inclusion
criteria were studies with patients under 15 years of age with gastrointestinal diseases and oral signs,
and the exclusion criteria were articles which included patients older than 15 years of age, patients
without oral signs, patients without gastrointestinal diseases, non-primary studies, histological and
animal studies. Were selected articles published in English, Portuguese or Spanish. Results: A total of
16 articles were selected for analysis. Five of which addressed Crohn’s disease, 3 inflammatory bowel
disease, 7 celiac diseases, 1 Crohn’s disease, ulcerative colitis and celiac disease. Oral manifestations
associated with gastrointestinal disorders included ulcers (reported in 13 of the 16 articles), enamel
defects (7 articles), orofacial edema (6 articles), angular cheilitis (4 articles), cobblestone mucosal
appearance (4 articles), and mucosal tags (1 article). Conclusions: The available evidence indicates
that children with gastrointestinal disorders can present relevant oral manifestations, such as mucosal
ulcerations, orofacial edema and enamel defects, which in some cases precede the systemic diagnosis.
These steps reinforce the importance of dental examination in early suspicion of systemic diseases in
childhood.
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RESUMO

Introducao: As doencas gastrointestinais em criancas tém aumentado em prevaléncia e podem
comprometer o crescimento, o desenvolvimento e a qualidade de vida. Manifestagdes orais podem
representar indicadores precoces dessas condi¢cdes; no entanto, as evidéncias sobre sua
apresentagdo em populagdes pediatricas permanecem limitadas e heterogéneas, dificultando
inferéncias clinicas robustas. Objetivo: Identificar as manifestagdes orais em criangas com doengas
gastrointestinais relatadas na literatura cientifica. Métodos: Revisdo integrativa a partir da busca de
artigos cientificos nas bases de dados Medline via Pubmed, LILACS, BBO, IBECS, BINACIS, CUMED,
LIS, SciELO em 2024. Para a estratégia de busca, foram utilizados descritores segundo o Descritor em
Ciéncias da Saude e o sistema Medical Subject Headings. Os critérios de inclusdo foram estudos com
pacientes menores de 15 anos com doengas gastrointestinais e sinais orais, e os critérios de exclusdo
foram artigos que incluiram pacientes maiores de 15 anos, pacientes sem doencas gastrointestinais,
pacientes sem sinais orais, estudos ndo primarios, estudos histolégicos e com animais. Selecionou-se
artigos em inglés, portugués ou espanhol. Resultados: Foram selecionados 16 artigos para analise: 5
sobre doenga de Crohn, 3 sobre doencga inflamatéria intestinal, 7 sobre doenga celiaca, e 1 que
abordava doenga de Crohn, colite ulcerativa e doencga celiaca. As manifestagdes orais dos distdrbios
gastrointestinais incluem ulceras (mencionadas em 13 dos 16 artigos), defeitos no esmalte (7 artigos),
edema orofacial (6 artigos), queilite angular (4 artigos), fenébmeno do paralelepipedo (4 artigos) e
marcas na mucosa (1 artigo). Conclusdes: As evidéncias disponiveis indicam que criangas com
doengas gastrointestinais podem apresentar manifestagcdes orais relevantes, como ulceragdes da
mucosa, edema orofacial e defeitos do esmalte, que em alguns casos precedem o diagndstico
sistémico. Esses achados reforgam a importancia do exame odontolégico na suspeigdo precoce de
doengas sistémicas na infancia.
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RESUMEN

Introduccion: Las enfermedades gastrointestinales en nifios han aumentado su prevalencia y pueden
comprometer el crecimiento, el desarrollo y la calidad de vida. Las manifestaciones orales pueden ser
indicadores tempranos de estas afecciones; sin embargo, la evidencia sobre su presentacion en la
poblacion pediatrica sigue siendo limitada y heterogénea, lo que dificulta realizar inferencias clinicas
sdlidas. Objetivo: Identificar las manifestaciones orales en nifios con enfermedades gastrointestinales
reportadas en la literatura cientifica. Métodos: Revision integrativa de la literatura basada en
busquedas de articulos cientificos en las bases de datos Medline (Pubmed), LILACS, BBO, IBECS,
BINACIS, CUMED, LIS y SciELO en 2024. Para la estrategia de busqueda, se utilizaron descriptores
segun el Descriptor de Ciencias de la Salud y el sistema de Encabezamientos de Temas Médicos. Los
criterios de inclusién fueron estudios con pacientes menores de 15 afios con enfermedades
gastrointestinales y signos orales, y los criterios de exclusion fueron articulos que incluyeran pacientes
mayores de 15 afios, pacientes sin signos orales, pacientes sin enfermedades gastrointestinales,
estudios no primarios, estudios histolégicos y estudios en animales. Se seleccionaron articulos
publicados en inglés, portugués o espafol. Resultados: Se seleccionaron 16 articulos para su analisis.
Cinco de ellos abordaron la enfermedad de Crohn, tres la enfermedad inflamatoria intestinal, siete la
enfermedad celiaca, uno la enfermedad de Crohn, colitis ulcerosa y enfermedad celiaca. Las
manifestaciones orales asociadas con trastornos gastrointestinales incluyeron ulceras (informadas en
13 de los 16 articulos), defectos del esmalte (7 articulos), edema orofacial (6 articulos), queilitis angular
(4 articulos), fenédmeno de empedrado (4 articulos) y marcas mucosas (1 articulo). Conclusiones: Las
evidencias disponibles indican que los nifios con enfermedades gastrointestinales pueden presentar
manifestaciones orales relevantes, como ulceraciones de la mucosa, edema orofacial y defectos del
esmalte, que en algunos casos preceden al diagnostico sistémico. Estos hallazgos refuerzan la
importancia del examen odontolégico en la sospecha temprana de enfermedades sistémicas en la
infancia.

Palabras clave: Manifestaciones orales; Enfermedades gastrointestinales; Enfermedad de Crohn;
Enfermedad celiaca; Nifio.

INTRODUCTION

Gastrointestinal diseases are a group of pathologies that can significantly affect children's daily
functioning, hinder their educational performance, and impair their overall quality of life, thereby
contributing to broader social challenges related to child development and well-being. In recent
years, some gastrointestinal diseases have shown an increasing prevalence in child patients,
such as food allergy’, celiac disease and inflammatory bowel disease (IBD)?.

These pathologies may, for example, involve permanent intolerance to wheat gluten or related
rye and barley proteins in individuals with genetic susceptibility as celiac disease3® or chronic
intestinal inflammation, as inflammatory bowel disease, which is divided into Crohn's disease and
ulcerative colitis®'2. Due to their intestinal and extraintestinal signs and symptoms, a
multidisciplinary team with pediatrician, dentist, dermatologist, general surgeon, internist and
immunologist'3 is required.

There is scientific evidence of the relation between systemic health and the oral cavity. As part of
the gastrointestinal system, the mouth is easily accessed and can be examined less
invasively®1415 Qral changes can be signs and symptoms and the first manifestation of a disease
in this system which favors early diagnosis and treatment'+15,

Several studies have identified potential associations between specific oral health conditions and
gastrointestinal diseases®'622. Therefore, understanding how to recognize oral lesions
associated with different types of gastrointestinal tract diseases is of paramount importance.

Health professionals must be attentive to oral manifestations and their recurrence, as some mouth
conditions can be an indication of a more serious disease that, if treated early, has a chance of
cure or treatment that can generate greater well-being for the patient, especially pediatric patients.
Therefore, an integrative review specifically focused on the pediatric population is warranted to
synthesize existing evidence, identify knowledge gaps, and provide a more structured foundation
for clinical practice and future research. Thus, this study aimed to identify in the scientific literature
oral manifestations in children with gastrointestinal diseases. according to the Health Sciences
Descriptor and the Medical Subject Headings system. The inclusion criteria were studies with
patients under 15 years of age with gastrointestinal diseases and oral signs, and the exclusion
criteria were articles which included patients older than 15 years of age, patients without oral
signs, patients without gastrointestinal diseases, non-primary studies, histological and animal
studies. Were selected articles published in English, Portuguese or Spanish.
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METHODS

This is an integrative review of the literature with data collected from primary sources. The guiding
question was based on the acronym PECO (Population: children; Exposure: gastrointestinal
diseases; Comparison: children without gastrointestinal diseases; Outcome: oral manifestations):
“What are the oral manifestations in children with gastrointestinal diseases?” The searches were
initiated in October 2023 and concluded in March 2024 at the following databases: Medline via
Pubmed, LILACS, BBO (Brazilian Dentistry Bibliography), IBECS (Spanish Bibliographic Index of
Health Sciences), BINACIS (Argentinian National Bibliography in Health Sciences), CUMED
(Centro Nacional de Informacién de Ciencias Médicas), LIS (Localizador de Informagcédo em
Saude), SciELO (Scientific Eletronic Library Online).

The following descriptors were used to search the articles, according to the Health Sciences
Descriptor (DeCS) and the Medical Subject Headings (MeSH) system: Oral Manifestations;
Pathology, Oral; mouth diseases; Gastrointestinal Diseases; Gastroesophageal Reflux; Crohn's
Disease; Celiac Disease; Colitis, Ulcerative; Inflammatory Bowel Diseases; Child; Child,
Preschool; Infant and the combination of three groups of descriptors with the boolean operators
AND and OR in all databases (Table 1).

Table 1. Search strategies at the databases of oral manifestations in children with gastrointestinal
diseases.

Database Search strategies

(("Oral Manifestations") OR (Pathology Oral) OR
("mouth diseases")) AND (("Gastrointestinal
Diseases") OR ("Gastroesophageal Reflux") OR
("Crohn Disease") OR ("Celiac Disease") OR (Colitis
Ulcerative) OR ("Inflammatory Bowel Diseases"))
AND ((Child) OR (Child Preschool) OR (Infant))

Medline via Pubmed; LILACS;
BBO; IBECS; BINACIS; CUMED;
LIS; SciELO.

Source: Survey data.

To minimize bias, the search was carried out for all descriptors, and the criteria were defined
beforehand by searching the databases. The review stages were carried out by two researchers,
in a blind and independent evaluation, following the recommendations from the Preferred
Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA)Z. The disagreements
were discussed between the reviewers until consensus was reached.

The inclusion criteria were articles published in English, Portuguese or Spanish, which studied
gastrointestinal diseases in children up to 15 years of age and which collected information on oral
manifestations. There was no limit to publication year. The exclusion criteria were articles which
included patients without oral signs, patients without gastrointestinal diseases and case reports,
editorials, letters to the editor, other reviews, studies that focused solely on histopathological
alterations without clinical correlation, other languages and animal studies.

The selected age group — children and adolescents up to 15 years of age— was chosen because
the intestinal microbiota and immune system are still undergoing active development during this
period, which significantly influences both the clinical presentation and the systemic impact of
gastrointestinal diseases?*. In contrast, adolescents older than 15 years often exhibit more
autonomous eating habits, behavioral changes, and increased exposure to substances such as
ultra-processed foods, alcohol, and tobacco?, all of which may lead to distinct patterns in the
epidemiology of gastrointestinal illnesses.

After exclusion of duplicates, the first triage was based on titles, and those not related to oral
manifestations in children with gastrointestinal diseases were excluded. The second triage
happened after reading the abstracts, and after the exclusions, by full reading (Figure 1).
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Figure 1. Flowchart of the selected articles about oral manifestations in children with
gastrointestinal diseases.
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Source: Survey data.

To assess the prevalence of oral manifestations, the presence of these alterations prior to gluten
withdrawal from the diet in cases of celiac disease, and the occurrence of oral lesions before the
initiation of anti-inflammatory therapy in cases of inflammatory bowel diseases were considered.

During the study selection process for the analysis of oral manifestations in gastrointestinal
diseases, articles addressing gastroesophageal reflux disease were excluded due to the limited
number and low representativeness of available studies. This exclusion was implemented to
ensure greater methodological consistency and focus on more robust evidence. It is
recommended that future research employ specific search strategies for gastroesophageal reflux
disease, given the clinical relevance of oral manifestations in this condition.

RESULTS

The search in the databases identified 491 articles and the process of searching and selecting
articles is represented in the adaptation of PRISMA flowchart (Figure 1). In this integrative review,
16 articles were included®7:1026-38 involving 12 countries with 755 participants aged 0 to 15 years
(Table 2). Of these, 4 are case-control, 3 are retrospective, 4 are cohort, 4 are observational and
1 is cohort study. All selected articles were evaluated and information on type of study,
gastrointestinal disease and prevalence of oral manifestation was extracted (Table 2).
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Table 2. Overview of selected articles on oral manifestations in children with gastrointestinal

disorders, including study design, sample size, disease type, and prevalence of oral
manifestation.
PR, Gastrointestinal
Year, Study design (n) Di Prevalence Oral manifestation
Count isease
ry
Scully et al., Observational (n=19) Crohn’s Disease Labial/facial swelling (84%), mucosal
1982, tags/cobblestoning (53%), oral
Scotland®®) ulceration (42%), angular cheilitis
(37%)
Khouri et al., Retrospective Orofacial Lip swelling (100%)
2005, case series (n=6) granulomatosis
Australia®® evolving into Crohn’s
Disease
Howell et al.,  Retrospective (n=24) Crohn’s Disease Oral ulcers (75%), lip/facial swelling
2012, (71%), angular cheilitis (67%),
England(9 cobblestone phenomenon (67%).
In Crohn’s Disease: oral ulcers
(87%), cobblestone phenomenon
(80%)
In Orofacial granulomatosis: lip
swelling (78%), angular cheilitis
(67%).

Gale et al., Cohort (n=10) Orofacial Orofacial granulomatosis solely: Lip

2015, granulomatosis with  swelling (94%), facial swelling (76%),
Sweden() or without Crohn's  tag formation (76%), cobblestone
Disease phenomenon (76%), angular cheilitis

(47%), perioral erythema (35%), ulcer
(24%).
Orofacial granulomatosis with
coexisting Crohn’s disease: Lip
swelling (83%), facial swelling (92%),
tag formation (75%), cobblestone
phenomenon (42%), angular cheilitis
(42%), perioral erythema (25%), ulcer
(8%).

Gale et al., Cohort (n=21) Crohn’s Disease Orofacial edema (lips) (71%), angular

2016, cheilitis angular cheilitis (43%), oral

Sweden®”) ulcers (43%), tag formation (71%),
cobblestone phenomenon (28%),
perioral erythema (14%) and gingival
lesion (19%)

Saalman et Prospective cohort Crohn's Disease; Orofacial swelling, mucosal edema,
al., 2009, study (n=5) ulcerative colitis; and  ulcerations, mucosal tags (100%);

Sweden(®?) Celiac Disease 50% later diagnosed with Crohn’s

disease

Bucci et al., Case-control Celiac Disease Dental enamel defects (20% celiac

2006, Italy® (n=72 CD vs. 162 disease vs. 6% controls); recurrent

controls) aphthous ulcers (33% CD vs. 23%
controls)

Mina et al., Follow-up study (n=25 Celiac Disease Enamel alterations (30%); Aphtous

2012, CD vs. 25 controls) ulcers reported (63%)

Argentine(”

Carvalho et Observational (n=52) Celiac Disease Recurrent aphthous ulceration (40%
al., 2015, celiac disease vs. 17% controls); and
Brazil®" defects in tooth enamel (62% in celiac

disease vs. 21% controls); DMFT
(2.11 in celiac disease vs. 3.90
controls); low salivar flow (36% in
celiac disease vs. 10% controls)

Alamoudi et Observational Celiac Disease Delayed dental maturity: 62% in
al., 2020, case—control (n=104 celiac disease vs. 3% in controls

Saudi CD vs. 104 controls)
Arabia®®
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Moreau et Case-control (n=28) Celiac Disease Defects in tooth enamel (67.9% in
al., 2020, celiac disease vs. 33.9% controls);
France(®®) Recurrent aphthous ulceration (50.0%
in celiac disease vs. 21.8% controls)
Alsadat etal., Case-control (n=208) Celiac Disease Recurrent aphthous ulceration (42.3%
2021, Saudi (104 celiac disease in celiac disease vs. 15.4% controls);
Arabia®") patients and 104 defects in tooth enamel (70.2% in
controls) celiac disease vs. 34.6% controls)
Elbek- Case-control Celiac Disease Recurrent aphthous ulceration (31%
Cubukcu et (n=62 celiac disease in celiac disease vs. 0% controls);
al., 2022, vs. 4 controls) molar-incisor hypomineralization
Turkey®®) (61% in celiac disease);
Seo et al., Observational (n=22) Inflammatory bowel  Oral ulcer (31%)
1992, disease (n=12
South Crohn's Disease,
Korea®*) n=10 ulceratie colites)
Ye et al., Cohort Inflammatory bowel  Oral ulcer (34%)
2017, (n=38) disease
China®®
Angelino et Retrospective cohort Chronic Oral aphthosis (1/9; ~11%)
al., 2017, (n=20 Chronic Granulomatous
Italy®®) Granulomatous Disease —associated

Disease, 9 with
Inflammatory Bowel
Disease)

Legend: n = sample number; DMFT = Decayed, Missing and Filled Teeth (mean).
Source: Survey data.

Inflammatory Bowel
Disease

The studies reported a high prevalence of oral manifestations in children with gastrointestinal
disorders, particularly in Crohn’s disease, orofacial granulomatosis, and celiac disease.

In orofacial granulomatosis (alone or with Crohn’s Disease), lip swelling was the most common
finding, with prevalence ranging from 78% to 100%; facial swelling and mucosal tag formation
were also frequent (75% to 92%); the cobblestone appearance was reported in 28% to 80% of
cases; angular cheilitis appeared in up to 67% of patients; oral ulcers varied widely in prevalence,
from 8% to 75%, depending on associated conditions.

In Crohn’s disease, oral ulcers were highly prevalent, reaching up to 87% of cases. Other frequent
features included lip/facial swelling and cobblestone mucosa.

In celiac disease, recurrent aphthous ulceration were significantly more common (31% to 50%)
compared to controls (0% to 23%); enamel defects were also significantly more prevalent (62%
to 70.2% in celiac disease vs. 6% to 34.6% in controls); other reported findings included delayed
dental maturation (62%), low salivary flow (36%), and molar-incisor hypomineralization (61%);
interestingly, the DMFT index (Decayed, Missing, and Filled Teeth) was lower in celiac patients
(2.11) compared to controls (3.90).

DISCUSSION

The gastrointestinal diseases addressed in this review were Crohn’s disease, inflammatory bowel
disease, celiac disease, the most frequent investigated in eight studies, and gastroesophageal
reflux.

The most common manifestation of IBD was oral ulcer3235, reported by almost all the studies,
followed by edema of oral tissues32. These manifestations can be caused, for example, by a deficit
of iron, zinc, or vitamin B12, due to intestinal malabsorption in addition to rectal bleeding related
to the main disease, or a pharmacological side effect. Many of the oral changes can be resolved
with adequate control of the present intestinal problem?.

Oral ulcerations'0:26:27.29.34 " orofacial edema’®26-28, cobblestone phenomenon'026-2%, angular
cheilitis1926.27.29 gnd mucosal marks26:27.2% gre the most prevalent oral manifestations of Crohn’s
disease. Additionally, there are reports of other oral manifestations, such as perioral erythema
and gingival lesions, although only in small samples?%27,
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Crohn's disease is often preceded by orofacial granulomatosis (OFG), characterized by edema
in the orofacial soft tissues resulting from a granulomatous inflammatory process’s, with
histopathological diagnosis of non-caseous deep granuloma'®2628 which has orofacial edema,
formation of mucosa marks, cobblestone phenomenon and angular cheilitisas clinical signs'0.26,
Therefore, it is suggested that there is an association between Crohn's disease and OFG, and for
this reason, the intraoral clinical examination may indicate the presence of the disease in children
with early oral manifestations of OFG2.

The most common oral manifestations of celiac disease were those related to changes in tooth
enamel (hypomineralization and hypoplasia)®7:30.31.36-38_This type of manifestation is associated
with the chemical composition of the dental enamel of the patients’ teeth with celiac disease who
have a lower ratio of calcium (Ca) and phosphorus (P) ions. Regarding the stoichiometry of
hydroxyapatite which is the main constituent of enamel, the decrease in the Ca/P ratio can be
explained by the incorporation of carbonate in the tissue structure, which increases its solubility.
In addition, ion exchange with the environment occurs better in the deeper enamel layers in
patients with celiac disease, while under normal conditions it happens in the superficial layers3'.

The second most cited oral manifestation in studies about celiac disease was recurrent aphthous
ulceration (RAU) 23136-38 |n contrast, in the study of Mina et al.?, these ulcerations were not
present in the clinical examination, however, most of the sample reported early and continuous
occurrence of these manifestations. In addition, 10% of individuals with celiac disease had
polymorphonuclear lymphocytes in the cellular composition of the smears of the oral mucosa,
which may be related to precipitating factors of RAU.

The explanation for the association between RAU and celiac disease is still unknown, but some
hypotheses have been investigated. It may be based on genetic predisposition, being the result
of an autoimmune nature, that is, patients who present this condition when exposed to systemic
and local factors may have changes in the cells of the oral mucosa, thus causing an uncontrolled
action of the defense cells (leukocytes, neutrophils and monocytes).

Another hypothesis suggests that gluten exposure in the oral mucosa of patients with celiac
disease could be linked to lymphocyte activity in that area*%42. This suggestion is based on the
fact that the oral mucosa and salivary glands are effector sites of the immune system and when
they come into contact with gluten, they produce antibodies associated with celiac disease in the
oral mucosa of this population?49. The clinical peculiarity of recurrent aphthous in Celiac disease
is it's decrease after introducing a gluten-free diet, what needs more study3. However, the high
prevalence of RAU in children population could be one explanation for this result*.

The findings of this review emphasize the importance of early detection of specific dental and oral
mucosa lesions and their association with gastrointestinal diseases. Therefore, dentists,
pediatricians and family members should pay special attention to the oral cavity, and have more
information on oral manifestations, as early diagnosis of gastrointestinal diseases can prevent
their progression and complications36-38,

Some limitations of the review should be mentioned. Although we used many combinations and
keywords, related articles may have escaped the search. The age limit of children for study
selection was 15 years old, so we have many studies excluded. Nevertheless, it is important to
highlight that this review was able to gather all or most of the available evidence in the scientific
literature on the topic. In order to reduce classification bias, two researchers carried out a blind
and independent evaluation, resolving disagreements through consensus. Regarding the
selected articles, few studies included control groups in their samples, and the small number of
patients enrolled in most of them represents an important limitation of this review. This limitation
may be related to the low prevalence of the diseases investigated. Therefore, further research in
this area is warranted. Additional studies of this nature, particularly those involving multicenter
samples, are recommended, as they could strengthen the findings and enhance the robustness
of the available evidence.

CONCLUSION

There is a wide range of oral manifestations of gastrointestinal disorders. Among the most
common are oral ulcers, a widely reported change in IBD, Crohn's disease and celiac disease,
orofacial edema, angular cheilitis, cobblestone phenomenon, mucosal marks, defects in tooth
enamel and dental erosion.
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Special attention to the dental surfaces and oral mucosa of children can elucidate the early
diagnosis of celiac disease and Crohn's disease. Pediatricians and dentists have a particular
importance in the diagnosis, which must include a systematic dental examination, and in the
treatment of these manifestations, in order to provide more care and comfort to children.
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