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Abstract

This study aimed to discuss some inborn and acquired changes in the oral cavity in
young children under three years of age. Based on current literature, eruption cyst, Riga-Fede
disease, natal and neonatal teeth, congenital epulis, Epstein pearls, Bohn’s nodules, and
gingival cyst of the newborns have been described. The symptoms, clinical presentation, and
histological features of these changes, their epidemiology, prevalence, etiopathogenesis,
differential diagnosis, and management were taken into consideration to present them
accurately. Described oral normal findings and anomalies are not very common, so they
require precise diagnosis and management properly. Having relevant knowledge on issues is
important both for the pediatricians and pediatric dentists who always cooperate to distinguish
the pathology or anomaly and start dealing with it. To our knowledge, this is the first
literature review presenting comprehensive and thorough specification of abnormalities
occurring in children’s mouth, basing on the most recent scientific literature between 1999
and 2022.
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Introduction

During early childhood, the oral cavity might seem relatively uncomplicated; however, it is a
complex organ subjected to major diversification with growth. Moreover, it performs various
physiological activities, some of which, characteristic for adulthood, are not fully developed
but are suitable for young organisms; while others, typical for a child under three years of age,
disappear naturally with the development progression [1-3].

At the early childhood, considerable diversification of the tissues and organs occurs,
which is related to the functional activities of a developing organism. Tissues, which are not
fully formed, begin to develop based on external cues [1,2]. Histological underdevelopment of
the mucosal membrane can be observed. The lining epithelium is thin and delicate, rich in
glycogen, loosely connected to lamina propria mucosae. Typically, there are large amounts of
glycogen and scarce fibrous elements that can increase with age. It contains only two layers:
stratum basale and stratum spinosum, instead of the fully developed epithelium with an
additional layer of stratum corneum and stratum granulosum occasionally occurring [1,3].

Despite the underdevelopment, a child's oral mucosal membrane is subjected to
various pathological factors, both: internal, which are related to the overall health condition,
and infectious agents and factors originating from the external environment, including
chemical, physical and mechanical. The influence of detrimental factors can directly damage
oral mucosa or indirectly influence it by increasing susceptibility to other harmful factors [2].

Morphological and functional immaturity of the oral mucosal membrane predisposes it
to changes related to mastication organ development and mechanical damages—children
under the age of three present unique and transitional anatomical structures typical to that age.
According to Padovani et al. [4], the prevalence of soft tissues abnormalities during early
childhood was 34.8%.
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Most of the changes are innocuous, resolve with age, and do not require treatment. Among the
most common are: oral inclusion cyst (which include Epstein pearls, Bohn’s nodules, and
Gingival cyst), congenital epulis, melanotic neuroectodermal tumors; while the milk teeth
eruption period can give rise to Riga-Fede disease, eruption cyst, eruptive gingivitis, natal or
neonatal teeth, and oral mucosa damage, triggered by inserting hard or soiled objects into the
mouth causing damages or secondary infections.

The ability to recognize, diagnose, and implement correct treatment in cases of
congenital and acquired changes in the oral cavity is necessary for dentists and pediatricians.
Proper diagnosis of oral mucosa abnormalities allows calm and reassure parents, often very
concerned upon discovering changes in their child's mouth—additionally, accurate diagnosis
sanctions prompt treatment implementation. Therefore, this review aimed to describe these
inborn or acquired changes in the oral cavity in young children based on the current literature.

Method

The selection of articles was performed using Scopus and PubMed databases, and
included works published in English between the years of 1999 and 2021. The following
keyword phrases were used for the searches: "eruption cyst” OR "Riga-Fede disease” OR
"Natal and Neonatal Teeth" OR "congenital epulis" OR "Epstein pearls" OR "Bohn’s
nodules” OR "Dental Lamina Cyst" OR "gingival cyst" AND "mouth abnormalities” AND
"newborn™ OR "pediatric dentistry”. Out of 478 retrieved articles, 69 records were qualified
for this review, including all types of papers such as: narrative reviews, systematic reviews,
meta-analyses, observational studies, and clinical studies. The exclusion criteria were set to
reject: publications unrelated to the focus of this work, animal studies, papers unavailable in
full-text version, and articles written in languages other than English. Table 1 summarizes the
inborn or acquired changes in children under 3 years of age including main characteristics
such as alternative names, clinical characteristics, size, correlation with gender, localization,
symptoms, diagnosis and treatment.
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Table 1. Summary of inborn or acquired changes in children under 3 years of age.

Eruption Cyst Riga-Fede Disease Natal and Congenital Epulis Epstein Bohn’s Dental
Neonatal Teeth Pearls Nodules Lamina Cyst
Alternative names | hematoma eosinophilic ulcer of the | - congenital granular - - gingiva
oral mucosa; sublingual cell tumor; Neumann I cyst of
fibrogranuloma; tumor; congenital newborns;
sublingual growth in granular cell lesion; alveolar cyst
infants; sublingual gingival granular cell
ulcer; reparative lesion tumor of the
of the tongue; newborns)
(neonatal) traumatic
lingual ulceration;
traumatic atrophic
glossitis; traumatic
granuloma of the
tongue)
Clinical soft translucent elevation of | smooth reddish Conical [34, 37, usually single lesion | small, small, multiple
characteristics gums mucosal membrane ulceration [20] with bite | 38, ortypical for | exophytic, elastic, whitish, yellowish- rounds or/and
above the crown of cutting | marks made by incisors | @ normal tooth smooth-surfaced raised, rigid | white, solid small
tooth, permanent or [16,20-22], on palpation E)?gvﬁ]sh pedunculated, same nodules, nodules, white or pink
deciduous [5-8]; coloration: | well indurated [16,20], yellowish’[35, 28], color as healthy usually filled with oval nodules
pink, blue-black, brown, sometimes with or opaque white gingiva; benign and arranged in keratin [98, 100-104]
depending on volume of infiltration deep under | 140.41] enamel; non-hemorrhagic; d groups of [4, 93, 95,
blood present in the cyst's the muscle [22]; during | poorly formed or lymphadenopath three, filled 98]
liquid [5,6,10] palpation, usually root [33, 40]; upon palpation [45, with

painful
[16,20,21,23,25]; may
be covered with a
yellowish [18,26] or
glistening grey exudate
[17,23]

mobility in grade
2[39, 41, 42],

grade 3 43-45] or
total stability [36]

66, 68, 69, 71-77].

keratin[4, 93—
95].
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Size diameter of about 2 cm diameter from 12mm typical like few centimeters [45, lmmtol variable [4, 1 mmto6 mm
[5,6] [16] to 40mm [18] teeth erupted in | 67, 73-75, 77,80] to | cm [4, 93— 93, 95, 98] [98, 100-104]
the time or considerable sizes 95].
smaller [35,39] | [66, 69, 70, 72, 76,
77, 80, 81]
Correlation with not observed [14] higher incidence in more common much higher no correlation | no correlation | female
gender males [22, 27], or no in females [33, | incidence in females | with gender with gender predisposition
correlation with gender | 38, 50], or no at ratio of 8:11 [66, [4] [4, 93] [105] or no
[31] correlation with | 67, 73, 82] correlation
gender [34, 37, with gender [4,
39, 49, 57] 93]
Localisation anterior sector of mandible | ventral tongue surface most typically: anterior most most posterior
[5-7,9,12] primary first [16, 17, 19, 20, 22-28], | commonly: portion of alveolar commonly: commonly: maxilla and
maxillary molars in both upper anterior mucosa mandibula, process of maxilla palate buccal anterior
jaws [11] [29], lower jaw[30]; lip, | central incisors | [70, 71, 73-76, 83]; midline; near | posterior in mandible
tongue tip [18] and region [33-38, | anterior region of junction of maxilla and [4,93]
dorsal part [21] 43,44, 47, 49, mandible [45, 68, 81] | hard and soft | mandible
50, 53-56] less palate [93,94] | [93]
frequently:
maxilla,
anterior
segment [33,
34, 38, 53];

rarely: canines,
upper or lower

molar teeth [33,
34, 38,40, 53]
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Symptoms rarely discomfort; no food hypersensitivity, pain, anxiety, no pain, discomfort asymptomatic | asymptomatic | asymptomatic
intake problems, no anxiety, fever, crying, and difficulty in | upon palpation[73, and transient | and transient | and transient
damage to deciduous teeth | feeding problems[16, food intake 75].; large lesion, [93, 95] [4, 93, 95, [4,93,94]
underneath [5,6,8,12]; 29]; may also be leading to causing difficulty in 96].
possible breastfeeding asymptomatic [17, 22, dehydration, eating[66, 69, 70, 72,
concerns [14], bleeding, 26]. malnutrition, 76, 77, 80, 81] and
pain, symptoms of and breathing [72, 74]
infections, or significant underdevelopm
increase in size [5,11] ent caused by

traumatic
injuries (Riga-
Fede disease)
[34,40, 43, 51].

Diagnosis clinical examination; physical examination; interview with clinical examination, | clinical interview clinical
radiological examination, in | excisional biopsy not the child's location, and examination; | with the examination,
stand-alone eruption cyst necessary [16, 17, 20, parents, clinical | characteristic radiological child's characteristic
not recommend [5,7,15]; 25, 29] examination, appearance at birth; examination parents, appearance,
histopathological and X-ray scans | in lesions with not clinical and location
examination not essential [36, 39, 40,51, | atypical morphology, | recommend examination [98, 100-102,
[6,11] 53, 62]. [66, 70, 73, 75, [93, 95] but X-ray 104]

82],identification of scans not
the recommend
immunohistochemica [93, 95, 96]

| profile of neonatal
granular cell tumor
[45, 66, 6870, 77,
82, 85]
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Treatment

In majority of cases:
spontaneous retreatment
[5,6,8,12]; in cases of pain,
bleeding, infection
symptoms, increase in size,
or breastfeeding problems:
surgical exposition of
erupting tooth and
hematoma drainage
essential [5,11,12]

smoothing sharp incisal
edges of lower incisors
with finishing bur [16,
21, 22]; using bottle
with bigger teat hole
and teething ring[19];
covering lower incisors
with composite [19,
27],eliminating pain
with topically
corticosteroids[22,28],
teeth extraction if
conservative treatment
options fail[20, 23, 24,
26]

most
commonly:
extraction [39,
49, 51, 53];
keeping if
erupted tooth is
premature
deciduous
[49,51]

spontaneous
regression - small
lesions not
obstructing breathing
or nutrition [73, 75];
complete surgical
excision under local
[66, 70, 79, 88] or
general anesthesia
[45, 66, 68, 71, 72,
74,77, 80-82, 88].
when lack of
spontaneous
regression, or when
eating and breathing
issues

surgical
intervention
or
pharmacologi
cal treatment
not
required[93,
95]

surgical
intervention
or
pharmacologi
cal treatment
not required
[4, 93, 95,
96]

surgical
intervention or
pharmacologic
al treatment is
required[98,
100-102, 104]
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Eruption Cyst

Eruption cyst occurs as a soft translucent elevation of the gums mucosal membrane
above the crown of the cutting tooth, permanent or deciduous [5-8]. According to Bodner et
al. [9], this pathology was observed in about 50% of cases of children with neonatal and
deciduous teeth compared to permanent teeth. The abnormality coloration can range from
pink, blue-black, to brown and depends on the volume of blood present in the cyst's liquid
[5,6,10]. Among newborns, it is most commonly yellowish [5,6], pinkish [10,11], or bluish
[7,8]. According to Oliveira et al. [5] and Navas et al. [6], the diameter of this anomaly is
about 2 cm. The predisposed location of eruption cyst emergence in newborns is the anterior
sector of the mandible [5-7,9,12]. According to the study by Sen-Tung et al. [8], maxillary
primary first molars are most frequently affected. Gaddehosur et al. [11] described a case of
eruption cyst associated with primary molars in both jaws. The etiology of this hematoma is
not fully recognized [5-7]. However, specific characteristics indicate that it can develop from
degenerated cystic changes in the reduced enamel epithelium following the completion of
amelogenesis. Another hypothesis postulates that the hematoma might develop from remnants
of dental lamina covering an erupting tooth [11]. A study by Kuczek et al. [13] demonstrated
that administration of cyclosporin A in children at the time of tooth eruption might result in
eruption cyst formation, thus delaying tooth eruption.

The connection of this abnormality with sex is controversial; some authors [8,9]
concluded more common eruption cysts among males, while others [14] did not find any
correlation. However, issues reported with relation to the occurrence of eruption cysts are
rare. In most reported cases, no food intake problems were reported among newborns, nor
damage to the deciduous teeth located below the hematoma [5,6,8,12]. Nevertheless, there
could be concerns about breastfeeding [14], bleeding, pain, symptoms of infections, or a
significant increase in size [5,11].

The diagnosis of this pathology is based on clinical examination. Radiological
examination, in cases of stand-alone eruption cyst, is not recommended due to the typical lack
of bone fragments in the area of this aberration. However, X-ray imaging does offer an
opportunity to examine the morphology of the tooth located below the abnormality and
possible pathology within the surrounding bone [5,7,15]. Similarly, histopathological
examination is not considered essential for diagnosis. A needle aspiration biopsy reveals
crystals of cholesterol present in the cyst's fluid, characteristic of hematoma-like
abnormalities [6,11]. It allows to form a conclusive diagnosis, simultaneously rejecting:
hemangioma, melanoma, unicystic, ameloblastoma, keratinizing cysticodontogenic tumor,
mucocele. It is particularly important when the treatment plan requires marsupialization or
surgical extraction [6,11]. Navas et al. [6] also noted that performing diagnostic biopsy
reduced the pressure around the hematoma, therefore reducing the size of the aberration,
while the tooth underneath became palpatively perceptible.

The treatment of eruption cyst depends on the clinical symptoms. In the majority of
cases, it retreats spontaneously [5,6,8,12]. According to Navas et al. [6] and de Oliveira et al.
[5], change of color, from yellowish to the hue of surrounding gum and decrease in size, was
noted after a month of observation, while total decline, after four months.
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In case of pain, bleeding, infection symptoms, increase in size [5,11], or problems with
breastfeeding, surgical exposition of the erupting tooth and hematoma drainage is essential.
According to Weber et al. [10], after six months from the intervention in a ten-month-old
female child, the eruption of the bottom right incisor was observed [12]. Similarly, in a case
report by Gaddehosur et al. [11], after surgical exposure of teeth covered by cystic lining, the
22-month-old male was under observation for four months, and normal eruption of primary
molars was clinically observed.

While researching 24 cases of eruption cysts, Bodner et al. [9]. found two cases of
instances related to neonatal teeth. In these situations, the intervention was dictated by the
condition of neonatal teeth; in the first case, the tooth was removed alongside the abnormality,
in the second, after performing needle aspiration biopsy and palpable examination, which
showed significant stability of the tooth as well as no problems with food intake, it was
decided that that the abnormality should remain in child's mouth. However, the cyst had
declined, and the tooth started erupting, and when the child reached four months, the tooth
took up the correct position in the mouth.

Muraleekrisshnan et al. [7] presented a male infant with a congenital eruption cyst
associated with natal teeth. In this case, the cyst was enucleated, and the hypermobilited natal
teeth were extracted. However, the diagnostics and treatment of eruption cyst is not
unambiguous and requires an individual approach in each case, based on knowledge, detailed
medical history, examination, and cooperation with the child's parents.

Riga-Fede Disease

The Riga-Fede disease is also referred to as eosinophilic ulcer of the oral mucosa,
sublingual fibrogranuloma, sublingual growth in infants, sublingual ulcer, reparative lesion of
the tongue, (neonatal) traumatic lingual ulceration, traumatic atrophic glossitis, traumatic
granuloma of the tongue [16].

The disorder was first identified in 1881 by the Italian pediatrician Antonio Riga, and
Francesco Saverio Fede carried out a histological study in 1890, thus deriving the name Riga-
Fede disease [17-19]. This lesion is defined as a reactive traumatic injury to the mucous
membrane caused by the erupting lower teeth. It appears around two months of age and, in
these cases, is associated with the natal or neonatal teeth, while from 6 to 24 months of age, it
correlates with the deciduous lower incisors [2].

The lesion is smooth reddish ulceration [20] with the bite marks made by the incisors
[16,20-22], which can cause bleeding [18,21,23]. Alamankany [21] described ulceration with
fungal infection. On palpation, it is well circumscribed [16,20], indurated [24], sometimes
with infiltration deep under the muscle [22]. During palpation, it is usually painful
[16,20,21,23,25], although some authors [20,22] failed to observe palpable tenderness. It may
be covered with a yellowish [18,26] or glistening grey exudate [17,23]. The diameter of the
described lesions ranges from 12mm [16] to 40mm [18].

In the histopathological structure, the ulcerated mucosa with the granulation tissue and
mixed inflammatory infiltrate consisting of lymphocytes, macrophages, mast cells, and an
abundant number of eosinophils can be distinguished, the latter being the most typical of this
entity [18,27].
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The typical location is the ventral surface of the tongue [16,17,19,20,22-28], although it may
appear on the mucosa of the upper anterior region [29], on the lower jaw [30], on the lip, on
the dorsal part of the tongue [21] and the tongue tip [18].

The symptoms reported by the child's parents connected with an appearance of the
lesion are hypersensitivity, anxiety, fever, crying, feeding problems [16,29], but the ulceration
may also be asymptomatic [17,22,26]. Some authors [22,27] found a higher incidence of
ulceration in the male sex, while Joseph and Sundaram [31] found no correlation with gender.

Significantly, ulceration occurs in children suffering from various diseases; among
others, cerebral palsy and lack of spasticity control of the tongue can be linked to it [17]. The
Riga-Fede disease can also occur in Lesch-Nyhan syndrome (a disorder of purine
metabolism), familial dysautonomia (disorder in automatic and peripheral sensory functions),
congenital indifference to pain [17], cerebral palsy [27], Down syndrome [24,28,30],
syndactyly and oligodactyly [26]. At the same time, Alamankany [21] presented Riga-Fede
disease associated with Fabry’s disease and Niemann-Pick disease type C (NPC) in a boy
with microcephaly. Although, as a result of the analysis of 35 cases, one-fourth of the
children were suffering from concomitant diseases, the rest were healthy [22].

The diagnosis of the ulceration usually comes down to a parent interview and a
physical examination [16,17,20,25,29]. An excisional biopsy is not necessary for conclusive
identification, but its performance gives a definitive confirmation of diagnosis. According to
Slayton [28], a histopathological examination is indicated when the lesion persists upon
extraction of deciduous teeth, potentially responsible for the ulceration. This examination also
enables to exclude other lesions unequivocally [22]. During the differential diagnosis, the
following should be considered: ulcerative candidiasis, fungal and bacterial infections,
primary syphilis, tuberculosis, lymphoma, sarcoma, agranulocytosis, agranulocytosis,
recurrent aphthae [18,32].

Management of ulceration should eliminate a trauma factor and the pain and
discomfort of the child and mother during breastfeeding. It is recommended to smooth the
sharp incisal edges of the lower incisors with a finishing bur [16,21,22], as a result of which
the lesions healed within a period of 1 month, in the case presented by Slayton [28] to 3
months in van der Meij report [22]. It is also worth using a bottle with a bigger hole in the teat
for feeding and sometimes recommending a teething ring [19]. The sharp edges of the lower
incisors could also be covered with a composite [19,27]. With this method, a lack of
cooperation from the patient, the difficulty of keeping the treatment field dry, and the risk of
swallowing the composite by the child should be considered. Corticosteroids can be
administered topically to eliminate pain [22,28]. In the case reported by Cavus and Ozmen
[29], the recommended application of an analgesic and autoinflammatory gel was sufficient,
and upon four months, there was complete healing of the mucosa. Machuca et al. [25], as a
treatment for very painful Riga-Fede disease in a patient with hypoxic-ischemic
encephalopathy and uncontrollable tongue thrusting reflex, used a custom-made acrylic
mouthguard that covered the lower incisors (mandibular primary incisors) and the alveolar
ridge, reducing contact with the dorsum of the tongue.
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An application of the cicatrizing gel on the surface and mouth guard for the maximum amount
of time was recommended [25]. However, where the conservative treatment options fail to
achieve the intended result, extracting the teeth that cause mucosal injury is necessary. Those
mentioned above mainly refers to a situation where there is a connection with loosened,
atypical natal or neonatal teeth [20,23,24,26].

In the ulceration resulting from the Riga-Fede disease, a rapid proper evaluation and
diagnosis are necessary. Delayed or incorrect diagnosis and ineffective treatment will result in
deformities of the tongue, nutritional insufficiency, and growth retardation.

Natal and Neonatal Teeth

Natal teeth are the teeth with which the child is born, while neonatal teeth erupt in the
first month of life [33-36].

Natal and neonatal teeth are usually small and conical [34,37,38], but they can have
the size and shape of teeth erupted in time [35,39]. They are covered with brownish and
yellowish [35,38] or opaque white “>** enamel. The root is usually poorly formed [33,40],
resulting in grade 2 [39,41,42] or 3 [43-45] mobility, although they may show total stability,
and the root then features a greater degree of development [36]. In histological terms, natal
teeth are covered by a thin layer [39] of hypoplastic or hypomineralized enamel [38], and in
some cases, absence of this tissue has been observed [46]. The dentine layer has a thickness
comparable to that of teeth erupted at the right time [39]. The dentinal tubules have a regular
course near the incisal edge, while ostodentin and large interglobular areas are irregularly
arranged [39]. In the study by Anegundi et al. [38], the dentin demonstrated irregular dentinal
tubules, a neonatal line, a change in the direction of the primary or secondary dentinal tubules,
and a Y-shaped branching of dentinal tubules towards a dentin-enamel junction. The pulpal
chamber of neonatal or natal teeth is larger, and the primitive mesenchymal pulp contains
many cellular elements and vascular channels lined with endothelial cells [38].

The prevalence rate of prematurely erupted teeth is rare, ranging from 1:2000 to
1:3,500 [47,48]. According to a study by Yen and Kuppuswami [37], out of 4,341 newborns
examined, only four newborn babies were born with neonatal teeth within seven months.
Study by Bulut et al. [39] shows that out of 17,829 newborns examined, only 17 had teeth that
came in prematurely. Natal teeth appear more frequently than neonatal teeth [34,39,49,50]. In
56-76% of cases, they occur in pairs [38,49,51], although Bulut et al. [39] found two
prematurely erupted teeth in one of 27 newborns, one of which was natal and the other
neonatal. Portela et al. [52] described the case of a male neonate in whom an examination at
24 days of age revealed three neonatal teeth and eight were extracted promptly upon the birth
due to significant mobility, risk of aspiration, or swallowing during feeding. Among neonatal
or natal teeth, 95% of cases are prematurely erupted deciduous teeth, while only 5% are
supernumerary teeth [35,39]. While in a study by Samuel et al. [49], all the natal and neonatal
teeth were found to be primary mandibular central incisors. The most common location where
natal and neonatal teeth can be observed is the mandibula, in the region of the central incisors
[33-38,43,44,47,49,50,53-56], less frequently the maxilla in the anterior segment
[33,34,38,53], and the region of the canines, upper or lower molar teeth is where they appear
very infrequently [33,34,38,53].
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Kumar et al. [40] presented a case of a 3-month-old female child with posterior neonatal
teeth: deciduous maxillary right first molar and deciduous maxillary left first and second
molars.

This anomaly is more common in female neonates [33,38,50], although other studies
fail to confirm this correlation [34,37,39,49,57]. The etiology of natal or neonatal teeth
remains unknown. A familial pattern like the hereditary transmission of an autosomal
dominant gene was mentioned as a predisposing factor [54]. Portella et al. [52] described a
case of a 24-day-old child with 11 neonatal teeth, whose father and grandfather were also
affected by this anomaly, but in their case, the number of teeth was significantly lower.
According to Samuel et al. [49], a positive family history of natal and neonatal teeth was
present in eight cases (out of 33 babies with natal and neonatal teeth), including one set of
monozygotic twins. Dahake et al. [55] presented a case of two natal teeth in both premature
dizygotic twin female babies.

Other causes included: endocrine disturbances in the mother [51], a high position of
tooth germs [51], osteoblastic activity within an area of the tooth germs [51], infections,
malnutrition, an eruption accelerated by febrile incidents or hormonal stimulation,
hypovitaminosis [51], congenital syphilis [34], and toxic factors; polychlorinated biphenyls
(PCBs), and dibenzofurans (PCDFs) [58]. In addition, according to Samuel et al. [49], the
majority of mothers (72%) of children with natal and neonatal teeth had some antenatal
complications such as twin gestation (35%), intrauterine growth retardation (30%), gestational
diabetes mellitus (22%), pregnancy-inducted hypertension and eclampsia (26%).

Neonatal teeth may be associated with some genetic conditions and certain disorders,
which include: Hallermann-Streiff syndrome (HHS) [59], Ellis van Creveld syndrome
(EVCS, chondroectodermal dysplasia) [60], cleft lip and cleft palate [53,56,61], cyclopia,
pachyonychia congenita, Pierre-Robin, Pallister-Hall, short rib-polydactyly syndrome of type
Il (SRPS), Aicardi-Goutiéres syndrome (AGS) with hypothyroidism [49], Wiedemann-
Rautenstrauch syndrome (WRS, neonatal progeroid) [53,61], Down's syndrome [46,49].
Triches et al. [54] describe two cases of neonates, one male, and one female, with
leukoderma.

Although the appearance of natal or neonatal teeth can be correlated with varied
factors or systemic disorders. As presented in the literature [39,50], most children were found
to have prematurely erupted teeth that were healthy and unaffected by any harmful factors.
For example, in the study by Basavanthappa et al. [53], out of 17 cases, only one child
suffered from cleft lip and cleft palate.

The diagnosis of prematurely erupted teeth consists of an interview with the child's
parents, a clinical examination, and X-ray scans. Diagnostic imaging enables the evaluation of
the position of the tooth in relation to the surrounding structures and indicates the presence or
absence of deciduous teeth. Thus, answering whether this is an additional structure or perhaps
a final and only deciduous tooth that erupted in this place. The correct diagnosis allows for
correct therapeutic decisions and avoids misjudged/unnecessary tooth extractions
[36,39,40,51,53,62].
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When a medical interview and an examination are carried out, there is no doubt that correct
therapeutic management may be refrained from not exposing a child to unnecessary radiation
[43]. Sometimes radiographic examination of natal teeth can be difficult due to the very small
mouth opening and excessive crying of the infants [55]. In some cases, parents have not
consented to X-ray imaging [41,42].

Natal or neonatal teeth should be distinguished from Bohn's nodules, which are
whitish in color, resemble grains of rice and appear in large quantities on the lingual or buccal
surface of the alveolar mucosa of the mandibular and maxillary ridges. They do not present
any clinical symptoms and disappear spontaneously within a few weeks [33,35]. Congenital
epulis grows from the gingiva and can be sessile or pedunculated. X-rays are decisive in case
of the aforementioned changes as these anomalies do not have any bone structure.
Prematurely erupted teeth may also be similar to lymphangioma, which can occur in the
posterior mandibular region and hamartoma of the alveolar ridge [33].

The most common symptoms related to congenital or neonatal teeth are traumatic
injuries to the ventral part of the tongue, causing Riga-Fede disease [34,43,51]. Such injury
can cause pain, anxiety, and difficulty in food intake [40], leading to dehydration,
malnutrition, and consequently underdevelopment of the child. Kamboj and Chougule [63]
described a case of a 15-day-old inborn baby in whom eruption of a neonatal tooth in the
anterior mandibular region was extremely severe, occurring with a high temperature,
formation of an abscess in the chin area, and difficulty in breathing. The child required
drainage of the abscess and extraction under general anesthesia on an urgent basis. In
addition, prematurely erupted teeth frequently have a high degree of mobility, which presents
a risk of swallowing or aspiration into the airway [34,39,40,42,51]. Finally, sharp incisal
edges can injure the maternal nipple during feeding [35,50,53].

Management in the event of prematurely erupted teeth should be well-advised, with all
factors being taken into account, ensuring the safety of the child and reducing parental
anxiety. Extraction is the most common method of managing natal or neonatal teeth
[39,49,51,53], although Moura et al. [57] performed the extraction procedure only in 9
newborns out of 23 children with prematurely erupted teeth, due to the significant degree of
mobility. Other indications for extraction may include a clear diagnosis that it is a
supernumerary tooth [61] and severe pain causing feeding difficulties [40]. In ulceration in
Riga-Fede disease, it is not always advisable to perform surgery [35]. However, tooth
extraction is the only solution when the ulceration is extensive, does not regress after
smoothing the incisal edges or covering with composite material, and makes a food intake
difficult [43].

An optimal time frame for extraction is after the child's 10th day of life. However, if it
is necessary to perform the procedure before the 10th day of life, a consultation with the
pediatrician is advisable [63] and an intramuscular vitamin K supplementation [62,64] is
necessary due to the risk of hemorrhage.

The extraction procedure is wusually performed wunder local anesthesia
[37,38,41,43,54,57,61] with the application of a topical anesthetic using forceps [43,44] or a
gauze [57] when the tooth shows significant mobility. It is recommended to perform a
curettage of the alveolus to remove the dental lamina and avoid tooth re-development
[43,62,64].
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However, Moura et al. [57] did not perform a curettage of the alveolus upon the extraction
due to a complete lack of root development in the extracted teeth.

If the extracted tooth is a premature deciduous tooth, keeping it in the mouth should be
considered. A premature extraction may contribute to crowding within the permanent teeth
and cause underdevelopment of the dental arch [49]. In a study by Cho et al. [51], two out of
four children observed after the tooth extraction noted a lack of space. The determining factor
for keeping a tooth is primarily lack of its mobility; the primary factor against extraction is the
lack of tooth mobility [36,54]. If a prematurely erupted deciduous tooth in a correct position
causes pain or ulceration of the tongue in the child and wounds the mother's breast, a sharp
incisal edge should be smoothed or covered with a glass ionomer material [42].

When a prematurely erupted deciduous tooth is left in the oral cavity, it is extremely
important to instruct the parents [42,55,65] on the hygienic recommendations, the use of
fluoridated toothpaste [42], and a necessity of follow-up visits [36]. In addition, breastfeeding
on request (when infants have ad-lib access to breastfeeding) may be a risk factor for the
development of early childhood caries. Another cause of early childhood caries of
prematurely erupted teeth is an underdevelopment of the enamel [39].

Congenital Epulis

Congenital epulis (CE) is also known as congenital granular cell tumor, Neumann
tumor, congenital granular cell lesion, and gingival granular cell tumor of the newborn [66—
72].

Congenital epulis is an exophytic, elastic, smooth-surfaced tumor characterized by the
same color as healthy gingiva [45,66,68,69,71-77]. It is benign and non-hemorrhagic [73].
Epulis is a pedunculated lesion [66,70-74,76-81]; upon palpation there is no pain, discomfort
or lymphadenopathy [73,75]. It can measure a few centimeters [45,67,73-75,77,80] or reach
considerable sizes, causing difficulty in eating [66,69,70,72,76,77,80,81] and even breathing
[72,74]. 1t occurs as a single tumor [45,66,69,71,73,75,76,79,81]. However, Bawazir et al.
[67] described 10 cases in newborns, of which three children had two lesions occurring
simultaneously, similarly, Sharma et al. [78], Saki and Araghi [80], and Liang et al. [77]
presented cases of multiple congenital epulis in alveolar ridges of maxilla and mandible.

The etiology of this granular cell tumor is uncertain [67]. However, there are
hypotheses assuming its origin derived from myocytes, neurocytes, fibroblasts, histiocytes,
mesenchymal cells, and neurogenic cells [67].

Histologically, epulis is the mass comprised fibrous connective covered by a
parakeratotic, stratified, squamous epithelium. It also contains elongated rete ridges and
thickening of the stratum spinosum. An enlarged image of the tumor reveals proliferation of
large cells with oval hyperchromatic nuclei and granular or clear cytoplasm [45,66,68—
71,74,76-82].

A typical location is the anterior portion of the alveolar process of the maxilla
[70,71,73-76,83], but it may appear in the anterior region of the mandible [45,68,81].
According to Bawazir et al. [67], out of 13 cases of epulis, seven were located in the maxilla
and 6 in the mandible; there was one male infant with two lesions: one on the anterior portion
of the mandible and the other on the upper portion.
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Epulis is much more common in females at a ratio of 8:1 [66,67,73,82] an endogenous
hormonal influence has been proposed to explain the gender bias [73]. CE is commonly
detected in healthy children [45,66,68-74,76,78-81], although it has also been found in
newborns with polydactyly [83], goiter [84], triple X syndrome [83], polyhydramnios [75],
maxillary hypoplasia [75], neurofibromatosis [75].

The lesion is usually diagnosed at birth, based on clinical examination, location, and
characteristic appearance [66,70,73,75,82], due to the fact that histological examination would
involve surgical intervention with the possible risks of hemorrhage in the neonate [73].
Identification of the immunohistochemical profile of the neonatal granular cell tumor is
helpful in the diagnosis of lesions with atypical morphology. A postoperative
immunohistochemical examination can reveal tumor cells that are diffusely and strongly
positive for vimentin and negative for S100-protein, actin, desmin, laminin, creatine, estrogen,
and progesterone receptors [45,66,68-70,77,82,85].

In a situation where the lesion is of significant size, its presence may be revealed by a
3D ultrasound and magnetic resonance imagining (MRI) performed prenatally in the third
trimester (diagnosed in utero). Observations of fetuses with CE revealed that the tumor was
shown its maximum growth potential just at the end of the 3rd trimester, presumably due to
fluctuations in hormones at the end of pregnancy. This examination also allows the
assessment of fetal swallowing and fetal airway patency and planning delivery, which in these
cases requires a polyhydramnios multidisciplinary team to be present at the time of delivery
[84,86,87].

In some cases [69,74,80], despite the considerable size of congenital, epulis ultrasound
performed in the third trimester did not reveal any abnormality, suggesting the tumor may
have become apparent only at a later stage.

Computer tomography (CT) and magnetic resonance imaging (MRI) performed after
birth may be key for a thorough diagnosis. In particular, accurate mapping of the lesion with
an MRI was able to rule out maxillary and intracranial extension and was thus a crucial part of
preoperative planning [72,74].

Congenital epulis should be distinguished from haemangiomas and lymphangiomas,
which are spongy on palpation and have a dark blue surface, unlike CE, which covers normal
oral mucosa. Ultrasonography (USG) allows distinguishing granular cell tumor (GCT) from a
cystic lesion, in which the fluid flow is visualized on USG [81]. Teratoma, congenital
dermoid cyst, congenital fibrosarcoma leiomyoma, rhabdomyoma, and gastrointestinal cyst
differ in morphology from granular cell tumors [74,88]. Malignant alveolar sarcoma shows a
remarkable resemblance to CE, while there is no characteristic malignant cytological feature
and evident vascular invasion that would allow differentiating these changes. X-ray
examination allows for GC differentiation, which does not have a bone structure, from solid
tumor lesions visualized in the image. CE is very similar to GCT; differentiation is performed
on a histological level. Congenital epulis has no single-cell infiltrating clusters of solid growth
pattern, also termed neuroid spindle cells, specific to GCT. In order to differentiate lesions
from neuroectoderm, urine analysis is performed to test vanillylmandelic acid. In the case of
congenital epulis, the result will be negative [75].
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If there are different pathologies diagnosed in the oral cavity of a fetus or a newborn,
then encephalocele, dermatoid cysts or teratoma, and benign and malignant neoplasms
including hemangioma, the lymphatic tumor should be excluded [74,89].

Congenital epulis in newborns may undergo spontaneous regression. This applies to
small lesions that do not obstruct breathing or nutrition [73,75]. Spontaneous regression of the
tumor is presumably due to the lack of influence of maternal estrogen, which may lead, if not
to the disappearance of the lesion, as observed by Kokubun et al. [45], to a reduction of size
within five months of observation. Bhatia et al. [73] described spontaneous regression of
congenital epulis after ten months of observation, and the eruption of anterior maxillary teeth
remained unaffected without hypoplasia

Traditional therapeutic strategy in case of lack of spontaneous lesion regression [73] or
a large granular cell tumor in infants, causing problems in eating and breathing, is reduced to
complete surgical excision under local [66,70,79,88] or general anesthesia
[45,66,68,71,72,74,77,80-82,88]. The lesion resection time ranges from several days
[66,72,74,83,88] to several months after birth [45,79,88].

The tumor is removed traditionally with a scalpel [90,91], laser [66] or cautery
[70,72,76]. Pathak and Narula [76] used local anesthesia and cautery excision in two patients,
which presented difficulty to intubate due to the size of the lesion. After the surgery, there
may be some minor bleeding [66,74,76,90]. The ability to eat will return to normal on the day
of surgery [74,88,90] or the day after surgical intervention [66,76,77,82]. The wound may
need to be re-epithelialized within ten days [76].

In many cases [71,77,85,88,90,92] no recurrence or malignancy [81,88,92] was
observed, even after incomplete resection and post-operative dentition was described as
uneventful [79,88].

Epstein Pearls

Epstein pearls are the inclusion cyst present in newborns. They develop from epithelial
remnants that became trapped during the fusion of the palatal process. Epstein pearls are
small, whitish, raised, rigid nodules, usually arranged in groups of three. Their size ranges
between 1 mm and 1 cm and are filled with keratin [4,93-95]. Surgical intervention or
pharmacological treatment is not required due to the fact that these lesions are asymptomatic
and transient [93,95]. Their most common location is the midline of the hard palate,
confirmed in the study by Perez-Aguirre et al. [93] and George et al. [94]. However, this
abnormality can also be identified near the junction of the hard and soft palate. Epstein pearls
were recorded in 66% and 35,2% of neonates by Perez-Aguirre [93] and George et al. [94],
respectively; making them the second most frequent lesions described.

Conversely, further studies found that Epstein pearls were the most common
abnormality in the oral cavity of infants and were observed in 27.4% [96] or 14.8 % [4] cases.
These abnormalities appear in the first month of life in 43.2% of cases [4]. They have not
been observed during the examination of 3-year-old children [4]. No significant differences in
the prevalence of Epstein pearls were related to child’s sex [4], preterm births [93], maternal
characteristics like age [93], systematic disease [93], and habits (smoking, consuming
alcohol).
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Results of the study by Perez-Aguirre et al. [93] suggest that taking folic acid could be related
to the prevalence of Epstein pearls. Further longitudinal studies are needed to explain this
correlation because folate deficiency has been associated with abnormalities in both mothers
(anemia, peripheral neuropathy) and fetuses (neural tube defect prevention and congenital
heart defect) and suggest that folic acid consumption during pregnancy may also protect
against preterm birth [97].

Bohn’s Nodules

Bohn's nodules, similarly to Epstein pearls and gingival cysts, are classified as
inclusion cysts [93,96]. These nodules were first described by Henrich Bohn in 1866 as
"mucous gland cysts" derived from the epithelial remains of developing palatine salivary
glands [95]. Nowadays, Bohn’s nodules can also be found along the buccal and lingual
surface of the maxillary and mandibular dental ridges and are considered reminiscent of
glandular mucosal tissue [4,95]. Their most common location is the buccal posterior in the
maxilla (52.4%) and mandible (50.1%) [93]. Histologically, Bohn’s nodules are usually
covered with three layers of paved epithelium and filled with keratin. These malformations
are small, yellowish-white in color, transient in nature, and asymptomatic; they vary in size
and thickness [4,93,95,98]. The presence of these abnormalities does not inhibit breastfeeding
nor causes discomfort to the child [4,93,95,96]. Literature states that they have occurred most
commonly among Mexican newborns [93], where their frequency reached 70% of cases and
Indian newborns with the prevalence of 47.2%. At the same time, another study among
Indian children [99][94] showed a very similar prevalence between Bohn's nodules (38.8%)
and Epstein pearls (38.3%). Moreover, two Brazilian studies found Bohn’s nodules in 26.3%
and 24.1% of cases [4,96] and are the second most common abnormality observed.

These nodules decline after the primary tooth eruption. [4,93]. Folic acid consumption
during pregnancy can increase the probability of Bohn’s nodules significantly. Furthermore,
preterm newborns were observed to be less likely to experience Bohn’s nodules. No
significant associations with the intake of calcium or intake, mother’s age, preeclampsia,
urinary tract infection, and low bright weight were noted [93].

Dental Lamina Cyst

Dental lamina cyst (also termed Gingival Cyst of Newborn or Alveolar Cyst) manifest
clinically as multiple rounds or/and solid small white or pink oval nodules. The lesions size
ranges between 1 and 4 mm [98,100-104], or according to Benni and Sirur [98] and Moda
[104], even up to 6 mm diameter. They arise from remnants of the degenerating dental lamina
(rests of Serres) and consist of the keratin-producing epithelial lining. During the bell stage of
tooth development, the dental lamina disintegrates into the discrete island of epithelial cells.
Usually, these clusters degenerate and resorb. However, occasionally, they persist as islands
within the jaw known as the "rest of Serres” [98,100,102].

Microscopic evaluation has shown that the cystic lumen is lined with parakeratinized
stratified squamous epithelium with flat basement membrane and low cuboidal cells with flat
basement membrane [103]. Gingival cysts can be incorrectly diagnosed as a natal tooth,
particularly if they are found in the newborn's mandibular anterior ridge [101].
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With regards to the prevalence of oral cyst in newborns, Padovani et al. [4], in the
study of 199 Brazilian babies age 0 to 1 month, found the gingival cysts in 11 neonates
(5.6%), while Perez-Aguirre et al. [93] in the study of 2216 Mexican newborns diagnosed the
gingival cysts in 991 babies (44.7%). The lesions were predominantly located on the posterior
maxilla (85.3%) and anterior mandible (84.3%). The majority of these cysts degenerate and
involute or rupture into the oral cavity within two weeks to five months of postnatal life,
demonstrably study by Padovani et al. [4] found the alveolar cysts only in the group of babies
of 0-1-month-old. The diagnosis of this abnormality is based on clinical examination,
characteristic appearance, and area [98,100-102,104]. Some studies reported female
predisposition [105], while others found no gender specificity [4,93]. In a study by Perez-
Aguirre et al. [93], no association between dental lamina cyst and maternal factors including
age, systematic diseases, habits, and preterm births have been found. Donley and Nelson
[106] demonstrated a correlation between gestational age and weight birth

Folic acid consumption during pregnancy increased lamina cyst prevalence
significantly; however, no significant association with calcium and iron intake, mother's age,
preeclampsia, and urinary tract infections were observed [93]. Marini et al. [101] presented a
case of multiple inclusion cysts localized on the alveolar ridge of this maxilla and mandible in
newborns causing pain in sucking and bleeding. In this situation, surgical removal under local
anesthesia was performed.

Summary

Because of many different inborn or acquired changes, which can be present in the oral cavity
in young children, it is important for pediatricians and pediatric dentists to be aware of this
problem and to have depth knowledge about different identification of the changes. Early and
thorough diagnosis and management of these findings are crucial and protect against
pathology development or unneedful treatment when the anomaly is recognized.

References

1. Bessa C, Santos P, Aguiar M, do Carmo M. Prevalence of oral mucosal alterations in
children from 0 to 12 years old. J Oral Pathol Med. 2004;33(1):17-22.

2. Majorana A, Bardellini E, Flocchini P, Amadori F, Conti G, Campus G. Oral mucosal
lesions in children from 0 to 12 years old: ten years’ experience. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod. 2010;110(1):e13-18. doi:10.1016/j.triple0.2010.02.025

3. Shulman JD. Prevalence of oral mucosal lesions in children and youths in the USA. Int
J Paediatr Dent. 2005;15(2):89-97. d0i:10.1111/j.1365-263X.2005.00632.x

4, Padovani MCRL, Santos MTBR, Sant’anna GR de, Guaré RO. Prevalence of oral
manifestations in soft tissues during early childhood in Brazilian children. Braz Oral
Res. 2014;28:1-7. d0i:10.1590/1807-3107BOR-2014.v0128.0036

5. de Oliveira AJ, Silveira ML, Duarte DA, Diniz MB. Eruption Cyst in the Neonate. Int J
Clin Pediatr Dent. 2018;11(1):58-60. doi:10.5005/jp-journals-10005-1485

6. Aleméan Navas RM, Martinez Mendoza MG, Leonardo MR, Silva RAB da, Herrera
HW, Herrera HP. Congenital eruption cyst: a case report. Braz Dent J. 2010;21(3):259-
262. doi:10.1590/s0103-64402010000300015

255



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Muraleekrishnan M, Babu P, Pratap T, Parvathy G. Congenital eruption cyst associated
with natal. Kerala Dent J. 2011;34(1):23-25.

Sen-Tung E, Acikel H, Sonmez IS, Bayrak $, Tiiloglu N. Eruption cysts: A series of 66
cases with clinical features. Med Oral Patol Oral Cirugia Bucal. 2017;22(2):e228-e232.
doi:10.4317/medoral.21499

Bodner L, Goldstein J, Sarnat H. Eruption cysts: a clinical report of 24 new cases. J Clin
Pediatr Dent. 2004;28(2):183-186. doi:10.17796/jcpd.28.2.038m486198547456

Weber PBG, Ilha MC, Borges TS, Ruschel HC, Kramer PF, Ferreira SH. Eruption cyst
associated with tooth rotation on deciduous dentition: A case report. Stomatos.
2015;21(40):21-26.

Gaddehosur CD, Gopal S, Seelinere PT, Nimbeni BS. Bilateral eruption cysts
associated with primary molars in both the jaws. BMJ Case Rep.
2014;2014:bcr2013202606. doi:10.1136/bcr-2013-202606

Ricci HA, Parisotto TM, Giro EMA, de Souza Costa CA, Hebling J. Eruption cysts in
the neonate. J Clin Pediatr Dent. 2008;32(3):243-246.
doi:10.17796/jcpd.32.3.7464433876505u15

Kuczek A, Beikler T, Herbst H, Flemmig TF. Eruption cyst formation associated with
cyclosporin  A. J Clin Periodontol. 2003;30(5):462-466. do0i:10.1034/j.1600-
051x.2003.02028.x

Dhawan P, Kochhar GK, Chachra S, Advani S. Eruption cysts: A series of two cases.
Dent Res J. 2012;9(5):647-650.

Woldenberg Y, Goldstein J, Bodner L. Eruption cyst in the adult--a case report. Int J
Oral Maxillofac Surg. 2004;33(8):804-805. doi:10.1016/j.ijom.2003.10.018

Malhotra P, Malhotra Y, Ohri N, Godara S. Sublingual Tongue Deformity in Infants:
Riga-Fede Disease-A Case Report. J Adv Med Dent Sci Res. 2020;8(7):143-145.
Baghdadi ZD. Riga-Fede disease: association with microcephaly. Int J Paediatr Dent.
2002;12(6):442-445. doi:10.1046/].1365-263%.2002.00396.x

Eley KA, Watt-Smith PA, Watt-Smith SR. Deformity of the tongue in an infant: Riga-
Fede disease. Paediatr Child Health. 2010;15(9):581-582. do0i:10.1093/pch/15.9.581
Baroni A, Capristo C, Rossiello L, Faccenda F, Satriano RA. Lingual traumatic
ulceration  (Riga-Fede disease). Int J Dermatol. 2006;45(9):1096-1097.
d0i:10.1111/j.1365-4632.2004.02554.x

Nawaz K, Krishnamurthy S, Sivakumar S, Selvabalaji, Nawaz M. Riga Fede Disease -
A Case Report. J Med Sci Clin Res. 2016;4(5):11089-11091.

Alamankany A. Riga-Fede disease associated with Fabry’s disease and Niemann-Pick C
disease in a boy with microcephaly: A case report. Int J Health Sci. 2021;15(1):56-58.
van der Meij EH, de Vries TW, Eggink HF, de Visscher JG. Traumatic lingual
ulceration in a newborn: Riga-Fede disease. Ital J Pediatr. 2012;38:20.
d0i:10.1186/1824-7288-38-20

Costacurta M, Maturo P, Docimo R. Riga-Fede disease and neonatal teeth. ORAL
Implantol. 2012;5(1):26-30.

Senanayake MP, Karunaratne I. Persistent lingual ulceration (Riga-Fede disease) in an
infant with Down syndrome and natal teeth: a case report. J Med Case Reports.
2014,8:283. doi:10.1186/1752-1947-8-283

256



25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Machuca G, Rodriguez S, Vargas M, Suarez C, Bullon P. Management of Riga-Fede
disease: a case report. J Disabil Oral Health. 2007;8(1):28-30.

Kariya PB, Shah S, Singh S, Buch A. Riga-Fede Disease Associated with Syndactyly
and Oligodactyly: A rare Occurrence. J Clin Pediatr Dent. 2019;43(5):356-359.
d0i:10.17796/1053-4625-43.5.10

Taghi A, Motamedi MHK. Riga-Fede disease: a histological study and case report.
Indian J Dent Res Off Publ Indian Soc Dent Res. 2009;20(2):227-229.
d0i:10.4103/0970-9290.52893

Slayton RL. Treatment alternatives for sublingual traumatic ulceration (Riga-Fede
disease). Pediatr Dent. 2000;22(5):413-414.

Cavus S, Ozmen B. Riga-Fede disease in the upper jaw in an infant. Dermatol Ther.
2017;30(5). doi:10.1111/dth.12517

Domingues-Cruz J, Herrera A, Fernandez-Crehuet P, Garcia-Bravo B, Camacho F.
Riga-Fede disease associated with postanoxic encephalopathy and trisomy 21: a
proposed classification. Pediatr Dermatol. 2007;24(6):663-665. d0i:10.1111/j.1525-
1470.2007.00564.x

Joseph BK, BairavaSundaram D. Oral traumatic granuloma: report of a case and review
of literature. Dent Traumatol Off Publ Int Assoc Dent Traumatol. 2010;26(1):94-97.
d0i:10.1111/j.1600-9657.2009.00816.x

Zaenglein AL, Chang MW, Meehan SA, Axelrod FB, Orlow SJ. Extensive Riga-Fede
disease of the lip and tongue. J Am Acad Dermatol. 2002;47(3):445-447.
d0i:10.1067/mjd.2002.117213

Leung AKC, Robson WLM. Natal teeth: a review. J Natl Med Assoc. 2006;98(2):226-
228.

Mhaske S, Yuwanati MB, Mhaske A, Ragavendra R, Kamath K, Saawarn S. Natal and
Neonatal Teeth: An Overview of the Literature. ISRN Pediatr. 2013;2013:9562609.
d0i:10.1155/2013/956269

Cunha RF, Boer FA, Torriani DD, Frossard WT. Natal and neonatal teeth: review of the
literature. Pediatr Dent. 2001;23(2):158-162.

Rocha JG, Sarmento LC, Gomes AMM, Valle MAS do, Dadalto ECV. Natal tooth in
preterm newborn: a case report. Rev Gaucha Odontol. 2017;65(2):156-160.
doi:10.1590/1981-863720170002000103335

Yen VA, Kuppuswami N. Incidence of Natal Teeth in Newborns in Government
Medical College and Hospital, Chengalpattu: A Pilot Study. J Clin Diagn Res JCDR.
2017;11(4):2C86-2C88. doi:10.7860/JCDR/2017/25296.9705

Anegundi RT, Sudha R, Kaveri H, Sadanand K. Natal and neonatal teeth : a report of
four cases. J Indian Soc Pedod Prev Dent. 2002;20(3):86-92.

Bulut G, Bulut H, Ortac R. A comprehensive survey of natal and neonatal teeth in
newborns. Niger J Clin Pract. 2019;22(11):1489-1494. doi:10.4103/njcp.njcp_152_19
Kumar A, Grewal H, Verma M. Posterior neonatal teeth. J Indian Soc Pedod Prev Dent.
2011;29(1):68-70. d0i:10.4103/0970-4388.79948

Jamani NA, Ardini YD, Harun NA. Neonatal tooth with Riga-Fide disease affecting
breastfeeding: a case report. Int Breastfeed J. 2018;13:35. doi:10.1186/s13006-018-
0176-7

257



42.

43.

44,

45.

46.

471.

48.

49,

50.

51.

52.

53.

54.

55.

56.

S7.

58.

59.

Volpato LER, Simdes CAD, Simdes F, Nespolo PA, Borges AH. Riga-Fede Disease
Associated with Natal Teeth: Two Different Approaches in the Same Case. Case Rep
Dent. 2015;2015:234961. doi:10.1155/2015/234961

Saha A, Sujatha B, Kumar MS, Nuvvula S. Management of Natal Teeth: Paediatric
Dentist Role. Dent Craniofacial Res. 2018;3(1):1-3. doi:10.21767/2576-392X.100018
Agarwal N, Madan GK, Sharma A, Agarwal T. Neonatal tooth associated with gingival
abscess- A case report. J Dent Spec. 2019;7(1):36-37. doi:10.18231/j.jds.2019.008
Kokubun K, Matsuzaka K, Akashi Y, et al. Congenital Epulis: A Case and Review of
the Literature. Bull Tokyo Dent Coll. 2018;59(2):127-132.
doi:10.2209/tdcpublication.2017-0028

Ndiokwelu E, Adimora GN, Ibeziako N. Neonatal teeth association with Down’s
syndrome. A case report. Odonto-Stomatol Trop Trop Dent J. 2004;27(107):4-6.

El Khatib K, Abouchadi A, Nassih M, et al. [Natal teeth: apropos of five cases]. Rev
Stomatol Chir Maxillofac. 2005;106(6):325-327. d0i:10.1016/s0035-1768(05)86054-1
Dyment H, Anderson R, Humphrey J, Chase I. Residual neonatal teeth: a case report. J
Can Dent Assoc. 2005;71(6):394-397.

Samuel SS, Ross BJ, Rebekah G, Koshy S. Natal and Neonatal Teeth: A Tertiary Care
Experience. Contemp Clin Dent. 2018;9(2):218-222. doi:10.4103/ccd.ccd_814 17
Mirza D, Tagvi G, lkram K, Ahmed S, Hakeem S. Natal and neonatal teeth- an
uncommon oral finding: a cross sectional study in Pakistani subjects. Pak Oral Dent J.
2015;35(1):39-43.

Cho W, Nam O, Kim M, Lee H, Kim K, Choi S. Retrospective Study of Clinical
Characteristics and Treatments in Natal and Neonatal. J Korean Acad Pediatr Dent.
2017;44(2):188-193. doi:10.5933/JKAPD.2017.44.2.188

Portela MB, Damasceno L, Primo LG. Unusual case of multiple natal teeth. J Clin
Pediatr Dent. 2004;29(1):37-39. doi:10.17796/jcpd.29.1.v277031t18553501
Basavanthappa NN, Kagathur U, Basavanthappa RN, Suryaprakash ST. Natal and
neonatal teeth: a retrospective study of 15 cases. Eur J Dent. 2011;5(2):168-172.
Triches TC, Mondardo B, Triches RHC, Cordeiro MMR, Cristovam MA da S. Natal
and neonatal teeth: two clinical cases report. Rev Galcha Odontol. 2018;66(1):101-105.
doi:10.1590/1981-863720180001000143377

Dahake PT, Shelke AU, Kale YJ, lyer VV. Natal teeth in premature dizygotic twin girls.
BMJ Case Rep. 2015;2015:bcr2015211930. doi:10.1136/bcr-2015-211930

Kadam M, Kadam D, Bhandary S, Hukkeri RY. Natal and neonatal teeth among cleft
lip and palate infants. Natl J Maxillofac Surg. 2013;4(1):73-76. doi:10.4103/0975-
5950.117883

Moura LFAD, Moura MS, Lima MDM, Lima CCB, Dantas-Neta NB, Lopes TSP. Natal
and neonatal teeth: a review of 23 cases. J Dent Child Chic Ill. 2014;81(2):107-111.
Alaluusua S, Kiviranta H, Leppéniemi A, et al. Natal and neonatal teeth in relation to
environmental toxicants. Pediatr Res. 2002;52(5):652-655. doi:10.1203/00006450-
200211000-00008

Robotta P, Schafer E. Hallermann-Streiff syndrome: case report and literature review.
Quintessence Int Berl Ger 1985. 2011;42(4):331-338.

258



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Shilpy S, Nikhil M, Samir D. Ellis Van Creveld syndrome. J Indian Soc Pedod Prev
Dent. 2007;25 Suppl:S5-7.

Kamble A, Dash JK, Sahoo PK, Jadhav G, Velani P. Neonatal tooth with bilateral cleft
lip and palate: A case report with review of literature. Indian J Child Health.
2017;4(2):110-113. doi:10.32677/1JCH.2017.v04.i02.001

Anton E, Doroftei B, Grab D, et al. Natal and Neonatal Teeth: A Case Report and
Mecanistical Perspective. Healthc Basel Switz. 2020;8(4):E539.
doi:10.3390/healthcare8040539

Kamboj M, Chougule RB. Neonatal tooth--how dangerous can it be? J Clin Pediatr
Dent. 2009;34(1):59-60. doi:10.17796/jcpd.34.1.27h00760t6271785

Malki GA, Al-Badawi EA, Dahlan MA. Natal teeth: a case report and reappraisal. Case
Rep Dent. 2015;2015:147580. doi:10.1155/2015/147580

Rocha RM, Silva GV e, de Albuquerque DC, Tura BR, Albanesi Filho FM. Influence of
spironolactone therapy on thiamine blood levels in patients with heart failure. Arg Bras
Cardiol. 2008;90(5):324-328.

Lapid O, Shaco-Levy R, Krieger Y, Kachko L, Sagi A. Congenital epulis. Pediatrics.
2001;107(2):E22. d0i:10.1542/peds.107.2.e22

Bawazir OA, Al-Salem AH. Granular cell tumor (Epulis): Simple excision is the
treatment of choice. J Clin Neonatol. 2019;8(3):166. doi:10.4103/jcn.JCN_60_19
Zerener T, Sencimen M, Altun C, Altug HA. Congenital granular cell tumor in
newborn. Eur J Dent. 2013;7(4):497-499. doi:10.4103/1305-7456.120651

Aparna H, Jayanth B, Shashidara R, Jaishankar P. Congenital Epulis in a Newborn: A
Case Report, Immunoprofiling and Review of Literature. Ethiop J Health Sci.
2014;24(4):359-362.

Merglovd V, Mukensnabl P, Andrle P. Congenital epulis. BMJ Case Rep.
2012;2012:bcr0120125483. doi:10.1136/bcr.01.2012.5483

Gnassingbe K, Mihluedo-Agbolan KA, Bissa H, et al. Congenital giant epulis
obstructing oral cavity: newborn emergency. Pan Afr Med J. 2014;17:195.
doi:10.11604/pam;j.2014.17.195.3023

Jain N, Sinha P, Singh L. Large Congenital Epulis in a Newborn: Diagnosis and
Management. Ear Nose Throat J. 2020;99(7):NP79-NP81.
d0i:10.1177/0145561319851498

Bhatia SK, Goyal A, Ritwik P, Rai S. Spontaneous regression of a congenital epulis in a
newborn. J Clin Pediatr Dent. 2013;37(3):297-299.
d0i:10.17796/jcpd.37.3.m1n1425821896807

McGuire TP, Gomes PP, Freilich MM, Sandor GKB. Congenital epulis: a surprise in
the neonate. J Can Dent Assoc. 2006;72(8):747-750.

Ritwik P, Brannon RB, Musselman RJ. Spontaneous regression of congenital epulis: a
case report and review of the literature. J Med Case Reports. 2010;4:331.
doi:10.1186/1752-1947-4-331

Pathak M, Narula D. Case series of gingival granular cell tumor—A revelation in
neonates. J Oral Maxillofac Surg Med Pathol. 2016;28(4):328-330.
doi:10.1016/j.ajoms.2016.02.004

259



77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Liang Y, Yang YS, Zhang Y. Multiple congenital granular cell epulis in a female
newborn: a case report. J Med Case Reports. 2014;8:413. doi:10.1186/1752-1947-8-413
Sharma D, Murki S, Pratap T, Leelakumar V. Twin congenital epulis in the alveolar
ridge of the maxilla and mandible in a newborn: a rare and interesting case. BMJ Case
Rep. 2014;2014:bcr2014206490. doi:10.1136/bcr-2014-206490

Diniz MB, Giro Elisa MA, Zuanon Angela CC, Costa CA, Hebling J. Congenital epulis:
a rare benign tumor in the newborn. J Indian Soc Pedod Prev Dent. 2010;28(3):230-
233. doi:10.4103/0970-4388.73787

Saki N, Araghi S. Multiple congenital epulis in alveolar ridges of maxilla and mandible
in a newborn: a rare case report. Case Rep Otolaryngol. 2014;2014:606985.
d0i:10.1155/2014/606985

Hasanov A, Musayev J, Onal B, Rahimov C, Farzaliyev I. Gingival granular cell tumor
of the newborn: a case report and review of literature. Turk Patoloji Derg.
2011;27(2):161-163. doi:10.5146/tjpath.2011.01067

Kumar S, Prasad C, Thomas M, Koshy S. Congenital epulides: a rare case report. Indian
J Dent Res Off Publ Indian Soc Dent Res. 2014;25(6):806-808. doi:10.4103/0970-
9290.152209

Kim ES, Gross TL. Prenatal ultrasound detection of a congenital epulis in a triple X
female fetus: a case report. Prenat Diagn. 1999;19(8):774-776.

Tandon P, Malik R, Tandon R. Congenital epulis of the newborn: a case report with
review of literature. Indian J Pathol Microbiol. 2007;50(3):593-594.

Cheung JM, Putra J. Congenital Granular Cell Epulis: Classic Presentation and Its
Differential Diagnosis. Head Neck Pathol. 2019;14(1):208-211. doi:10.1007/s12105-
019-01025-1

Kim SK, Won HS, Lee SW, et al. Prenatal diagnosis of congenital epulis by three-
dimensional ultrasound and magnetic resonance imaging. Prenat Diagn.
2006;26(2):171-174. d0i:10.1002/pd.1368

Yavuzer R, Ataoglu O, Sari A. Multiple congenital epulis of the alveolar ridge and
tongue. Ann Plast Surg. 2001;47(2):199-202. doi:10.1097/00000637-200108000-00017
Dhareula A, Jaiswal M, Goyal A, Gauba K. Congenital granular cell tumor of the
newborn - Spontaneous regression or early surgical intervention. J Indian Soc Pedod
Prev Dent. 2018;36(3):319-323. doi:10.4103/JISPPD.JISPPD_1187 17

Wang 1J, Lin SL, Tsou KI, et al. Congenital midline nasal mass: cases series and review
of the literature. Turk J Pediatr. 2010;52(5):520-524.

Lee JM, Kim UK, Shin SH. Multiple congenital epulis of the newborn: A case report
and literature review. J Pediatr Surg Case Rep. 2013;1(3):32-33.
d0i:10.1016/j.epsc.2013.03.002

Khattala K, Rami M, Elmadi A, Chbani L, Bouabdallah Y. A case report of a huge
congenital granular cell epulis operated under local anesthesia. Pan Afr Med J.
2012;12:105.

Conrad R, Perez MCN. Congenital granular cell epulis. Arch Pathol Lab Med.
2014;138(1):128-131. doi:10.5858/arpa.2012-0306-RS

260



93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

Perez-Aguirre B, Soto-Barreras U, Loyola-Rodriguez JP, et al. Oral findings and its
association with prenatal and perinatal factors in newborns. Korean J Pediatr.
2018;61(9):279-284. d0i:10.3345/kjp.2017.06177

George D, Bhat SS, Hegde SK. Oral findings in newborn children in and around
Mangalore, Karnataka State, India. Med Princ Pract Int J Kuwait Univ Health Sci Cent.
2008;17(5):385-389. d0i:10.1159/000141502

Silva A, Matos P, Marras L, VanderleY G, Lacerda G, Arruda H. Prevalence of
Epstein’s pearls and Bohn’s nodules among congenital oral abnormalities. Int J Pediatr
Res Rev. 2020;3. doi:10.28933/ijoprr-2020-01-2105

Lopes LC, Silva AF, Cruz ITSA da, Fraiz FC, Assun¢do LR da S. Oral Findings in
Brazilian Infants Born at Full Term. Pesqui Bras Em Odontopediatria E Clinica
Integrada. 2016;16(1). Accessed September 23, 2021.
https://www.redalyc.org/articulo.0a?id=63749588030

Greenberg JA, Bell SJ, Guan Y, Yu Y hong. Folic Acid Supplementation and
Pregnancy: More Than Just Neural Tube Defect Prevention. Rev Obstet Gynecol.
2011;4(2):52-59.

Benni D, Sirur D. Gingival cyst of the newborn: A case report. Int Dent - Aust Ed.
2013;8(2):32-34.

Niranjan MM, Srivastava N, Rana V, Chandna P. Assessment of Intraoral Findings of
Neonates, Born in and around Meerut City. Int J Clin Pediatr Dent. 2020;13(1):48-52.
doi:10.5005/jp-journals-10005-1584

Madathil J, Negi BS, Kumar NR. Gingival cyst of new born: a case report. Int J
Contemp Pediatr. 2016;3(3):1129-1131. d0i:10.18203/2349-3291.ijcp20162409

Marini R, Chipaila N, Monaco A, Vitolo D, Sfasciotti GL. Unusual symptomatic
inclusion cysts in a newborn: a case report. J Med Case Reports. 2014;8:314.
d0i:10.1186/1752-1947-8-314

Brij D, Shabir B, Daraz H. Dental lamina cyst - a case report. Eur J Pharm Med Res.
440AD;6(11):20109.

Kolay S, Purkait S, Mishra M, Jha P, Sinha R. Gingival Cyst of Newborn: A Case
Report. J Clin Denentistry Res Educ. 2013;2(3):38-40.

Moda A. Gingival Cyst of Newborn. Int J Clin Pediatr Dent. 2011;4(1):83-84.
doi:10.5005/jp-journals-10005-1087

Monteagudo B, Labandeira J, Cabanillas M, Acevedo A, Ledn-Muifios E, Toribio J.
Prevalence of milia and palatal and gingival cysts in Spanish newborns. Pediatr
Dermatol. 2012;29(3):301-305. d0i:10.1111/j.1525-1470.2011.01433.x

Donley CL, Nelson LP. Comparison of palatal and alveolar cysts of the newborn in
premature and full-term infants. Pediatr Dent. 2000;22(4):321-324.

261



