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Ultrastructure of the Natal and
Primary Teeth

Esin Caliskan Ak’, Serap Arbak?, Serap Akyiiz}, Burcu Nur Dogan?, Rabia Pisiriciler’

ABSTRACT

Aim: The teeth present in the oral cavity at birth are known as natal teeth and their etiology is still unknown. In this
study, we aimed to compare the morphologic structures of natal and primary teeth at the ultra structural level using
transmission electron microscope (TEM).

Material and Methods: We investigated a natal tooth of a fourteen-day-old newborn baby. It was extracted due to the
hypermobility with a risk of aspiration. As a control, a healthy primary incisor tooth was extracted from another child
due to the physiologic root resorption. Immediately after extraction, both teeth were fixed in 10% formalin solution
and decalcified by immersion in ethylenediaminetetraacetic acid (EDTA) solution. Following routine TEM preparation
process, teeth were embedded in Epon 812.

Results: Histologically, structures of enamel prism and dentin tubules were different in the natal tooth compared to the
primary tooth. Light microscopic (LM) and TEM investigations of the primary tooth showed prominent crystal structures
in the enamel prism and regular organization in both enamel and dentin. LM and TEM investigations of the natal tooth
revealed an irregular enamel prism in the hypoplastic enamel, vacuolization in the interprismatic enamel and an
irregular organization in the dentin tubules.

Conclusion: We conclude that the structural differences of the enamel and dentin in the natal tooth might be a result of
incomplete maturation.
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NATAL VE SUT DiSLERIN iNCE YAPISI
OZET

Amag: Dogumla birlikte agiz icinde goriilen disler natal disler olarak tanimlanir ve etyolojisi halen bilinmemektedir. Bu
calismada natal ve siit dislerin morfolojik yapilari ultrayapisal seviyede gecirimli elektron mikroskobu (TEM) kullanarak
karsilastirmak amagland.

Gereg ve Yontem: Bu calismada 14 giinliik yenidogan bir bebekten asin sallanmaya bagli aspirasyon riski nedeniyle ce-
kilen bir adet natal dig incelendi. Kontrol grubu olarak, fizyolojik kok rezorpsiyonu nedeniyle klinigimize miiracaat eden
saglikl baska bir cocuktan cekilen siit disi incelenmistir. Disler cekimden hemen sonra %10’luk formol ile fikse edildikten
sonra Etilendiamintetraasetik asit (EDTA) ile dekalsifiye edildi. Dekalsifiye isleminden sonra rutin TEM takip islemine
alinan disler Epon 812 icerisine gomiildii.

Bulgular: Histolojik olarak natal dise ait mine prizma ve dentin tubiil yapisi siit dis ile kiyaslandiginda diizensiz olduklan
tespit edildi. Siit disi mine prizmalarinda belirgin kristal yapilar ve hem mine hem de dentinde ise diizenli yapilanma isik
mikroskobu (IM) ve TEM diizeyinde saptandi. Natal disin IM ve TEM diizeyindeki incelemeler sonucunda hipoplastik minede
diizensiz mine prizmalan, interprizmatik minede vakiiolizasyon ve dentin tiibiillerinde diizensiz bir dizilim gozlendi.

Sonug: Natal diste belirlenen mine ve dentin yapisindaki farkliliklarin, disin heniiz gelisim asamalarini tamamlamamis
olmasindan kaynaklanabilecegi kanisina varildi.

Anahtar sozciikler: natal dis, st disi, dentin, mine, gecirimli elektron mikroskop
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mandibular incisors at about the age of 6 months

(1). Systemic or local disturbances during the de-
velopment of the teeth can affect the morphology, the
structure of dental hard tissues, the number of teeth
and also the time of eruption (2). Taking only the time
of eruption as a reference, Massler and Savara have de-
fined “natal teeth” as teeth present at birth and “Neonatal
teeth” as those that erupt within the first month of life (3).
Although this definition has been widely accepted, the
terms such as fetal teeth, predeciduous teeth, congenital
teeth or dentitia praecox have also been used to describe
these teeth (4). The prevalence of natal teeth ranges from
1:2,000 to 1:3,500 births (5). The reports about a signifi-
cant difference in prevalence between males and females
are still controversial. However, a predilection for females
was cited by some authors (4,6,7). Natal teeth usually oc-
cur in pairs and the most affected teeth are often the low-
er primary central incisors (85%) (8-10).

The normal eruption of primary teeth begins with

The etiology of the natal teeth is still unknown but it is re-
lated to several factors such as superficial position of the
tooth germ, infection, febrile states, nutritional deficiencies,
hormonal stimulation, environmental factors, osteoblastic
activity within the area of the tooth germ and heredity (4,8-
11). Also some investigators suggest that natal teeth may
be associated with some genetic syndromes such as Ellis-
van Creveld (Chondroectodermal dysplasia), Cleft Palate
and Lip, Hallermann-Streiff, and Down’s Syndrome (12-15).

According to the degree of maturity, natal and neona-
tal teeth are also classified into mature and immature.
Mature natal or neonatal teeth are well developed and
have relatively good prognosis, whereas the term imma-
ture exhibits defective development and poor prognosis
(10,16). Clinically, natal teeth may resemble normal pri-
mary teeth in size and shape; but in many instances, they
are small, conical shape and brown-yellowish / whitish
opaque color. They may reveal an immature appearance
with hypoplastic enamel and poor or absent root forma-
tion (4,9). For the decision of maintaining these teeth in
the oral cavity, some factors should be considered such as
the degree of mobility, discomfort during suckling, sub-
lingual ulceration, ulceration of the mother’s breasts and
whether the tooth is a part of normal dentition or is super-
numerary (16-19).

In this study, we aimed to compare the morphologic
structures of natal and primary teeth at the ultrastructural
level using transmission electron microscope (TEM).

Material and methods

A fourteen-day-old newborn baby with a natal tooth
admitted to Marmara University, Faculty of Dentistry,
Department of Pediatric Dentistry. After consultation with
pediatrician, the natal tooth (the lower central incisor)
was extracted using local anesthesia because of hyper-
mobility with a risk of aspiration (Figure 1). As a control,
a healthy primary tooth (the lower central incisor) from
another child was extracted due to the physiologic root
resorption. This study protocol was approved by the Local
Research Ethics Committee and an informed consent to
participate in this study was obtained from the parents of
the children.

Light and transmission electron microscopic preparation
Immediately after extraction, the teeth were fixed in 10%
formalin and decalcified by immersion in EDTA solution.
After decalcification, in preparation for the TEM investiga-
tion, the teeth samples were fixed in 2.5% glutaraldehyde
and in 0.1 M phosphate buffer saline (PBS, pH, 7.3) for 4
hours at 4°C. They were washed with PBS and post fixed
in 1% osmium tetroxide in PBS (0.1 M, pH, 7.3). Samples
were dehydrated through ascending grades of ethanol,
embedded in Epon 812 (Fluka, Sigma Aldrich, Chemica,
Steinheim, Switzerland) and polymerized at 60°C. Ultra-
thin and Semi-thin EPON sections were cut using a Leica
Ultracut R ultramicrotome (Leica Microsystems, Vienna,
Austria). The semi-thin EPON sections (1um) were stained
with toluidine blue. Those were then examined and pho-
tographed using an Olympus BX51 photomicroscope
(Tokyo, Japan). The ultra-thin EPON sections (60nm) were
collected on 200-mesh naked copper grids and contrast-
ed with uranyl acetate and lead citrate. Those sections
were then observed using a JEOL 1200 EX Il TEM (Tokyo,
Japan) at 80 kV accelerating voltage and photographed
with a side mounted digital camera (Olympus Morada
Soft Imaging System).

Figure 1. A baby with a natal tooth.
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Results

Macroscopic findings

Macroscopically, the natal tooth showed small and conical
shape with a poor root formation. The primary tooth was
normal in size and had a well developed root formation.

Light and transmission electron microscopic findings

The light microscopic investigation showed regular or-
ganization in enamel and dentin of the primary tooth
(Figure 2A). The primary tooth was prominent with crys-
tal structures in the enamel prism and showed a regular
organization in both enamel and dentin at the TEM in-
vestigation (Figure 2B and Figure 2C). The enamel prisms
and the structure of dentin tubules were different in the
natal tooth compared to the primary tooth. Hypoplastic
enamel and irregular organization in dentin tubules were
seen in natal tooth at LM investigation (Figure 3A). The
TEM assessment showed irregular enamel prisms in the
hypoplastic enamel and vacuolization in the interprismat-
icenamel in the natal tooth. (Figure 3B and Figure 3C). The

dentin of the natal tooth also revealed irregular organiza-
tion in dentin tubules. (Figure 3B).

Discussion

Macroscopic findings of the natal tooth indicated small,
conical shape and a poor root formation as reported in
the literature (1,2,8,10). Bigeard et al (20) reported that the
maximal enamel thickness was measured as 130 um in na-
tal tooth while the enamel thickness of the normal prima-
ry teeth reaches 1000-1200 pm. According to these find-
ings, they assumed that size reduction of the natal tooth
could be due to its smaller enamel thickness. Jasmin and
Clergau-Guerithault (21) thought that reduction in enam-
el thickness associated with hypomineralization could be
accepted as normal in a tooth whose crown formation is
normally completed three months postnatally.

Previous histological studies have documented that the
enamel of natal teeth is usually hypoplastic, hypomineral-
ized and occasionally absent in some regions (4,9,10,19,20).

Figure 2. Light (A) and TEM (B,C) micrographs of primary tooth.

(A) regular organization in enamel and dentin, toluidine blue staining, original
magnification: X 400 (B) prominent crystal structures (arrow) in the enamel
prism which has much more regular organization with respect to the natal
tooth, scale bar: 0,5um (C) regular organization in dentin tubules, scale bar:
10um.
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Uzamis et al reported that enamel of the natal tooth re-
vealed hypoplastic, depressed areas and the incisal edge
of the natal tooth lacked enamel (1). Biegard et al showed
that structural disturbance seemed to be limited to the
enamel, with the absence of primless zone, Retzius linesi
and the Hunter-Schreger bands. In this study, they thought
that these alterations in the enamel were probably relat-
ed to early disturbance in amelogenesis (20). The primary
teeth start to mineralize in utero and continue to develop
and maturate during the first year of life (22). Except in the
cervical part of the crown, initial mineralization phase of
the primary mandibular central incisors is completed be-
fore birth while its maturation phase is completed two and
half months postnatally (23). Based on our current study,
while prominent crystal structures and regular organiza-
tion in the enamel prism were formed in the primary tooth,
irregular enamel prism in the hypoplastic enamel and vacu-
olization in the interprismatic enamel were detected in the
natal tooth. The observed ultrastructural differences in the
structure of the enamel prisms might be related to the in-
adequately calcified enamel.

Figure 3. Light (A) and TEM (B,C) micrographs of natal tooth. (A) hypoplastic
enamel and irregular organization in dentin tubules, original magnification:

X 400, toluidine blue staining (B) irregular enamel prism in the hypoplastic
enamel (asteriks), vacuolization in the interprismatic enamel (arrow head) and
irregular organization in dentin tubules (arrow), scale bar: 5um

(C) ultrastructural changes in enamel prism (asteriks) and interprismatic
enamel (arrow), scale bar: 5um.

Several authors have described structural disturbances in
the dentin layer of the natal teeth, mostly in the cervical
and apical regions (24,25), while others have not observed
any alterations (18-20,26). In some studies, natal teeth pre-
sented dentinal disturbances including reduced number
of dentinal tubules, large diameter dentinal tubules, large
interglobular spaces and atubular dentine of osteodentin-
al character (24,25). Anneroth et al (24) claimed that the
number of the dentinal tubules decrease steadily from the
coronal to the cervical region. Detection of the atubular os-
teodentin in the occlusal central fossa suggests that odon-
toblasts in this region were exposed to oral environment
before developing a covering enamel and normal tubular
dentin and consequently responding by depositing of the
atubular substance (27). In accordance with the literature,
we observed irregular organization of the dentin tubules in
the natal tooth compared to the primary tooth.

In conclusion, the structural differences of the enamel
and dentin in the natal tooth might be the result of in-
complete maturation.
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