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Abstract

The aim of the study is to present two examples of twins with differences in their dentition revealed with the use
of panoramic examinations. The analysis based on panoramic X-rays shows that even though the monozygotic
twins share 100% of the genome, their dentitions reveal significant differences.
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Introduction

Most of the monozygotic twins are alike. In general it is expected that the monozygotic twin pairs are
the same within the congenital defects, chromosomal abnormalities and Mendelian disorders. However, more
and more often non-compliances of monozygotic twin pairs are reported [1]. It is quite a unique occurrence that
two genetically identical individuals can exhibit a variety of phenotypes due to the impact of environmental
factors and epigenetic variances. Monozygotic twins present an unusual model to study the contribution and role
of genetic modifications along with the influence of the environment on forming the phenotype [1-6].

The origin of monozygotic twins is attributed to two or more daughter cells of one zygote which undergo non
dependent mitotic division. This process leads to separate growth and birth of the two individuals where a
considerable phenotypic divergence between them may occur. It is possible that minor defects in the transduction
of epigenetic information through further cell divisions can accumulate in the process connected to aging [2, 7].
The differences in the epigenetic patterns of two identical individuals could be explained as an influence of both
internal and external factors. Nicotine addiction, physical activity, and diet, inter alia, are external factors that
have an impact on epigenetic modifications [2, 8, 9]. The comparisons of pairs of monozygotic twins, which
have the same genes but show differences in the phenotypic expression, represent one of the ways in which to
explain how, besides the environmental factors, epigenetic factors can influence phenotypic expression [10].

Literature presents cases of monozygotic twins which have different numbers of supernumerary teeth - one of
them has a single supernumerary tooth while the other one has two of them [7]. One of the articles also gives a
case of two sisters whose cephalometric radiographs parameters exhibit a considerable similarity, which proves a
significant impact of hereditary factors on the morphology of the facial skull [11]. However, the differences in
mutual arrangement of the upper and lower incisors and their positions relative to the bone base have also been
reported. Monozygotic twins also disclose a phenomenon of mirror imaging effect [12-14]. The researchers
agree that monozygotic twins normally do not have the same type of cleft palate defect. What is more this
abnormality can be present in only one of the twins, too [15].

Aim

The aim of the work is to present two pairs of monozygotic twins with significant differences in the dentition
pattern as determined by means of panoramic examinations.

Case study and Results

Two pairs of monozygotic twins were referred to the Department of Dental and Maxillofacial
Radiodiagnostics, Medical University of Lublin. The first pair of twins (Ia and Ib) - males aged 11 and the other
pair of twins (IIa and IIb) - males aged 15. Panoramic radiographs (VistaVox S: DURR DENTAL SE,
GERMANY) were taken for orthodontic reasons. Radiographs revealed significant differences in dentition
patterns between monozygotic each pair of twins.

Also, based on the review and analysis of the available literature from PubMed, Google Scholar, Scopus, other
online magazines and open-access literature, differences in dentition patterns of monozygotic twins were
analyzed in order to provide statistically and scientifically reliable information.

First pair (Ia and Ib) exhibited differences in the number of teeth, the time of teeth eruption and teeth
abnormalities.

The radiograph disclosed that Ia twin had persistent deciduous teeth 74, 75, 85 with a significant delay of
eruption of succedaneous teeth 34, 35, 45 whilst the twin Ib had already teeth 34, 35, 45 erupted.
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Ia twin had all of the four germs of wisdom teeth while in other twin (Ib) two of them 18 and 28 were missing.
Moreover, the radiograph of Ia twin shows rotation of tooth 13, which was not visible in the X-ray of I b twin
(Fig. 1, 2).

The second pair of twins had differences in terms of carious lesion prevalence, number of teeth, presence of talon
cusps, and the time of germ mineralization.

The panoramic radiograph of IIa twin showed carious lesions of the teeth 17, 16, 27, 37 and 46, whilst the
radiograph of IIb twin revealed carious lesion only in tooth 47. The X-ray of the IIa twin showed 30 teeth
(absence of tooth 36 –extraction in the past and lack of germ of tooth 48). At the same time the X-ray of IIb twin
showed a full dentition, i.e. 32 teeth including the germ of tooth 48. Only in the radiograph of the IIb twin talon
cusps were noticeable. Last but not least, IIa twin had a shorter time of germ mineralization, tooth 38 was in F
stage according to Demirjan’s method, whilst in IIb twin tooth 38 was at D stage of mineralization (Fig. 3, 4).

Discussion

A case where a supplementary tooth has been reported in the region of lower incisors in one of monozygotic twin
girls has been described by Pietrzak et al [7]. The tooth had proper structure, and was shaped like the first lower
deciduous incisor. Its location was vestibular, slightly out of the dental arch. The other female twin had neither
supplementary teeth nor supernumerary ones in the oral cavity [7]. The researchers came across a case in which
a monozygotic female twin had distal maxillary teeth located on the right side but the difference concerned the
type and location of the supernumerary teeth [16]. In another case described in literature variations concerning
interincisal angle (the deviation was 9⁰), distinctions in position of the lower incisor towards the mandibular base
(the deviation was 7⁰) and the divergences in the nasolabial angle (the deviation was 5⁰) were determined [11].

Mirror imaging effect has been observed in the study involving oral cavities of monozygotic twins. This effect
has been seen in morphology and measurements of the teeth [12]. Mirror imaging effect indicates that certain
features occur in a specific pair on the opposite sides of the body, i.e. one of the twins seems to be a mirror
image of another [12, 17]. Regarding the differences in shape, number and length of the palatal rugae, both twins
showed the same shapes for all palatal rugae, except for the second one on the left side. The lengths of the palatal
rugae were almost identical in size for both twins [15].

Regarding caries, it is suggested that at a young age the genetic contribution to susceptibility to the disease is
significant, and with age environmental factors contribute to a greater variance in the characteristics of dental
caries. Likewise, oral hygiene status did not differ between pairs of twins, regardless of zygosity (monozygotic
or dizygotic) [18].

Although twins are genetically indistinguishable at an early age, the older monozygotic twins were studied, the
more significant differences in the overall content and genomic distribution of DNA 5-methylcytosine and
histone acetylation were observed. That affected their portrait of gene expression [2, 17]. Epigenetic markers
were more distinct for monozygotic twins who were older, had different lifestyles, and spent less time together,
highlighting the significant role of environmental factors in translating a common genotype into a different
phenotype [2]. Arguably, hypodontia or presence of mesiodens concerning monozygotic twins may be due to
factors other than differences in DNAmethylation or histone acetylation [10, 17]. Slight differences in epigenetic
incidents during odontogenesis may account for these noticeable differences [17]. Radiographic studies show
that late germ tooth formation is one of the factors associated with the congenital absence of other teeth [10, 19].
Thus, accelerated development within the dentition affecting local signaling events may be associated with
discrepancies in the number of supernumerary teeth in genetically susceptible monozygotic twins [10].

Mirror imaging effect may be related to the tendency of dividing the zygote later in embryogenesis, when body
symmetry is established [10].

Conclusions

Presented cases indicate that there are dissimilarities in the dentition between individual monozygotic twins
visible on panoramic X-rays. The differences presented affect many areas of dentistry, from conservative
dentistry (prevalence of dental caries) to orthodontics and oral surgery (tooth rotations, missing teeth). The
observed dissimilarities in monozygotic twins show that these disparities may be much greater than one would
assume based on the information that they are apparently identical twins.
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Figures

Fig. 1. Panoramic radiograph of twin Ia

Fig. 2. Panoramic radiograph of twin Ib.
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Fig. 3. Panoramic radiograph of twin IIa.

Fig. 4. Panoramic radiograph of twin IIb.


