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Abstract

Background: Certain dental anomalies may coexist in the same patient. Early diagnosis of one anomaly can alert the
professional to the possible development of other associated anomalies in the same patient or family, making early
diagnosis and timely orthodontic intervention possible. It aims to compare prevalence of hypodontia and maxillary
lateral incisor microdontia in a group of children with and without Taurodontism.

Methods: A retrospective study conducted at Orthodontic Unit, Lagos State University Teaching Hospital, Lagos, Nigeria.
Orthopantomographs and dental casts of 47 subjects with taurodontism of at least one mandibular first or second
permanent molar as an isolated trait were selected. A control group matching the case group for sex and for age at which
the records were taken was selected from the same records. These study casts were assessed for microdontia of the
maxillary permanent lateral incisors and orthopantomographs were assessed for hypodontia of permanent teeth.
Results: The incidence of microdontia of the maxillary permanent lateral incisor was higher (p=0.002) in patients with
taurodontism (31.9%, n = 15) when compared to the control group with 6.4% (n = 3).Hypodontia was present in
14(29.8%) of subjects with taurodontism while 8 (17%) of the subjects had hypodontia in the control group (p=0.143).
Conclusions: There was a significant association between mandibular molar taurodontism and microdontia of maxillary
lateral incisors, with increased occurrence of hypodontia of permanent teeth in patients with mandibular molar
taurodontism.
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displacement of the pulpal floor and bifurcation of the
roots, resulting in shortened roots and an enlarged
pulp chamber." It affects molars and premolars in both
primary and permanent dentitions. It may affect a
single tooth or multiple teeth, either unilaterally or
bilaterally.’

The prevalence of taurodontism varies among
different populations between 2.65% in a Croatian
population and 48% in a black Senegalese
population.”” A prevalence of 33% was recorded
among Nigerians."

The aetiology of taurodontism is still unclear. The
consensus is that this condition results from a
developmental disturbance in the Hertwig's epithelial
root sheath." Failure or delay of the ectomesenchyme
to induce the epithelium of the root sheath, or failure
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Introduction

ental anomalies are caused by both genetic

and environmental factors,' and researchers

have recognized a growing number of genes

associated with early tooth morphogenesis.” These

anomalies may occur in combination with other

anomalies and some of them, such as taurodontism,

are even considered markers of underlying genetic
diseases.’

Taurodontism is an alteration in the internal

morphology of the pulp chamber, with an apical
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of the response of the epithelium could result in the
delay in the morphogenesis of roots of teeth.

Tooth agenesis is defined as the lack of deciduous
and/or permanent teeth due to disturbances of
odontogenesis. The prevalence of congenitally missing
teeth among different population had been reported
with a wide range from 0.3% to 17.1%,"°*of which
6.3% was recorded in a Kenyan population” and 9.3%
was found among Nigerians.” It most commonly
involves third molars, affecting 10— 25% of the general
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population.* A higher significant prevalence of tooth
agenesis in females has been suggested.” It may be
classified as hypodontia, oligodontia, or anodontia.
Hypodontia is a term used to describe the absence of
one to six teeth, whereas the term oligodontia is
applied to agenesis of more than six teeth excluding
third molars. The absence of all teeth is termed
anodontia and is a rare condition associated with
syndromes.* Certain dental anomalies appear often
associated in the same patient, more than expected by
chance. Tooth agenesis is frequently associated with
other dental anomalies, including microdontia.”* Itis
likely that taurodontism and hypodontia may be
associated as ectodermal origin has been suggested for
both.”* This suggestion is further supported by the
fact that taurodontism may be seen in amelogenesis
imperfecta, a defect of ectodermal origin,” which has
been associated with different dental anomalies
including discolored teeth, microdontia, congenitally
missing teeth, taurodontism, pulpal calcification,
hypercementosis, and crown and root resorption.”*

The clinical implications are important because the
early diagnosis of a given dental anomaly can alert the
professional to the possible development of other
associated dental anomalies in the same patient or
family, permitting early diagnosis and timely
orthodonticintervention.

Previous studies had evaluated the prevalence of
these dental anomalies among Nigerian samples, " **”
“ but to the authors' knowledge, none analyzed the
associations that may exist among these dental
anomalies.

In this study we investigated the prevalence of
hypodontia and microdontia of maxillary lateral
incisor in a group of children with Taurodontism in
comparison to a control group. The hypotheses were
that subjects with taurodontism have significantly
increased prevalence of microdontia of permanent
maxillarylateral incisor and hypodontia.

Material and Methods

Dental records of consecutive patients who
attended a specialist dental clinic in Lagos, Nigeria
between December 2013 and September 2014 were
screened. The dental and medical records of 220
patients were checked to exclude incidences of caries
or trauma and any developmental disorders and
syndromes that can affect their dental development.

All the patients were Nigerians. Panoramic
radiographs with radiographic evidence of root
completion of the permanent mandibular first and
second molars were included in the study.
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Patients with incomplete records were excluded.
Faulty radiographs with unclear or altered tooth
morphology of the teeth were excluded. Permanent
molars with carious involvement, attrition, or those
with restorations or orthodontic appliances were also
excluded.

Dental records including panoramic radiographs
and dental casts of 127 patients were selected having
met the selection criteria. Their mean age at the time of
radiographywas 18.17 = 8.9 years(range 10-47years).

The panoramic radiographs were taken on
Planmeca ProMax (Planmeca, USA Inc, IL, USA) at an
exposure of 68 KV, 13.0 mA and 15.8 s. All radiographs
were viewed in a dark room using an X-ray
viewer(Slim-Line™ View Box, Select Dental
Manufacturing Inc, NY, USA), and read by two
experienced examiners.

This study was carried out with approval from the
Research and Ethics committee of the Lagos State
University Teaching Hospital.

Taurodontism was assessed using a biometric
method used by Seow and Lai* to measure teeth from
the panoramic radiographs. The outlines of first and
second mandibular permanent molars teeth were
traced from the panoramic radiographs unto acetate
tracing paper from which measurements were taken.
The parts of each tooth were identified using the
following landmarks (Figure 1):

Crown
CB ©

Body
(B)

R Root
®)

Crown (C) - from the deepest part of occlusal surface to
the cemento-enamel junction (CEJ).

Body (B) - from the CEJ to the root furcation.

Root (R) - from the root furcation to the apex.

Figure 1: Anatomical divisions for crown and root
lengths of a mandibular permanent molar

The crown and body length (CB) was determined
by drawing an occlusal line through the deepest part of
occlusal surface which is parallel to another joining the
cusp tips. The length CB was determined along a
vertical axis drawn at right angle to the occlusal line
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measured from the deepest part of occlusal surface to
the furcation. Similarly, the root length R was
determined along the same vertical axis from the
furcation to the root apex. Teeth with a CB:R ratio of <
1.10 were considered normal(Cynodont), those with
ratios = 1.10 were considered taurodontic.

The panoramic radiographs were also assessed for
hypodontia. A tooth was diagnosed as congenitally
missing when it could not be discerned
radiographically on the basis of calcification and there
was no evidence or history of extraction (Figure 2).

Figure 2: Panoramic radiograph shows hypodontia of
maxillary right lateral incisor, microdontia of
maxillary left lateral incisor and taurodontism of
maxillary and mandibular second molars

The lateral incisors were measured on dental casts
using a digital caliper to assess microdontia. A lateral
incisor had microdontia when the mesiodistal width
was less than the mesiodistal width of the
corresponding mandibular lateral incisor.

For every patient with taurodontism from the
selected patients' records, a control was randomly
selected from the same records who matched the study
case for both gender and the age at which the records
were obtained.

The reliability of the method was calculated
according to Cohen's Kappa, there was 93% inter-
observer agreement (P < 0.001).The data was
analyzed using Social Package of Statistical Sciences
(SPSS) version 21 (Chicago, IL, USA). Pearson's Chi-
square tests were used to compare the variables
between the groups. The results were considered
significantatP < 0.05.

Results

Out of the 220 patients' records examined,
93(42.3%) were excluded for incomplete and faulty
records. Of the 127 patients that met the selection
criteria, 47 (37%) subjects (20(42.6%) males and
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27(57.4%)) females had taurodontism of at least one
permanent mandibular molar. Their age range was 10-
47years with a mean age of 18.17 + 8.9 years. The age
range of the control group was 10-38years with a mean
ageof 17.49 = 9.0 years.

Microdontia of the maxillary lateral incisor was
higher in the taurodontism group (Table 1) with
15(31.9%) when compared to the control group with
3(6.4%), this difference was statistically significant (p
<0.05).

Table 1. Prevalence of Microdontia of Maxillary
Permanent Lateral Incisor in Patients with

Taurodontism Compared to Control

Number of Patients
Microdontia of Maxillary

Permanent Lateral Incisor = laurodontism Control
N (%) N(%)
Present 15(31.9) 3(6.4)
Absent 32(68.1) 44(93.6)
Total 47(100.0) 47(100.0)

X*=9.895,P = 0.0017* * = Significant N = Number
Hypodontia was present in 14(29.8%) of subjects
with taurodontism while 8(17%) of the subjects had
hypodontia in the control group (Table 2). The
difference was not statistically significant (p> 0.05).

Table 2. Prevalence of Hypodontia in Patients with

Taurodontism Compared to Control

Number of Patients
Hypodontia of
Permanent tooth Taurodontism  Control
N (%) N(%)
Present 14(29.8) 8(17.0)
Absent 33(70.2) 39(83.0)
Total 47(100.0) 47(100.0)
X*=2136, P =0.143 N = Number

The pattern of maxillary lateral incisor microdontia
associated with taurodontism is shown in Table 3. As
observed, 4(26.7%) patients with taurodontism had
unilateral microdontia of the maxillary lateral incisor
on the right side, 6(40%) had unilateral microdontia
of the maxillary lateral incisor on the left side, while
5(33.3%) had bilateral microdontia of the maxillary
lateralincisor.
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Table 3. Pattern of Maxillary Lateral Incisor

Microdontia associated with Taurodontism

Maxillary Lateral Bilateral Unilateral
Incisor Microdontia )
Right Left
N (%) N (%) N (%)
Taurodontism Group  5(33.3) 4(26.7) 6(40.0)
Control Group 2(66.7) 0(0) 1(33.3)
X* =1.169,P = 0.280 N = Number

Discussion

The present study analyzed the presence and
pattern of association between microdontia of the
maxillary lateral incisor and taurodontism. It also
analyzed any relationship between congenitally
missing permanent teeth and taurodontism.

The findings of the present study revealed
significant association between microdontia of the
maxillary lateral incisor and taurodontism (Table 1).
This may indicate a common genetic origin for both
dental anomalies causing an aberration of ectodermal
derivative. In addition, taurodontism has been
reported in many syndromes such as Axenfeld-Rieger
syndrome,* incontinentia pigmenti* and Down
syndrome*® that also feature hypodontia and
microdontia. Since these syndromes involve
ectodermal defects, it is possible that hypodontia,
microdontia and taurodontism are manifestations of
an ectodermal defect.

However, it also is possible that a single or
concurrent environmental factors may be responsible
for the aetiology of these defects. Our findings suggest
that if a patient with microdontia of permanent
maxillary lateral incisor undergoes orthodontic
treatment, careful attention must be given to the
possible existence of taurodontism in the mandibular
molarregion.

Taurodontism was however not significantly
associated (p = 0.280) with unilateral or bilateral
occurrence of microdontia of the maxillary lateral
incisor.

The present study found an increased occurrence of
hypodontia of one or two congenitally missing teeth in
patients with taurodontism which was not statistically
significant. This result agrees with some studies that
have suggested that association between hypodontia
and taurodontismis more likely in cases of severe tooth
agenesis, with 6 or more congenitally missing teeth.""
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Conversely, some studies in the Brazilian population
reported no association between tooth agenesis and
taurodontism."*"

Although previous studies have established that the
first mandibular molars are minimally distorted on
panoramic radiographs and are considered the most
stable teeth in the arch and are usually present in
hypodontia subjects,” other studies however reported
the mandibular second molars the most affected by
taurodontism.”* Thus, both mandibular permanent first
and second molars were assessed in the present study.

There are evidently some limitations to the study of
congenitally missing teeth as the visibility of tooth
germs on radiographs depends on their stage of
mineralization. Subjects of same chronologic age may
show major differences in mineralization stage and
dental age. Tooth buds showing late onset of
mineralization could lead to a false positive diagnosis
of agenesis on radiographs.® Therefore, diagnosis of
tooth agenesis should be made after the age of 6 years,
ifthird molar is excluded and after 10 years of age if the
third molar is also studied.” On the basis of this
criterion, the age of inclusion in this study was set at 10
years.

The hypothesis that subjects with taurodontism
demonstrate increased prevalence of other dental
anomalies was corroborated. There was a significant
association between mandibular molar taurodontism
and microdontia of maxillarylateral incisors, as well as
increased occurrence of hypodontia of permanent
teeth in patients with mandibular molar
taurodontism. These results indicate that clinicians
should be aware of the possibility of associated
anomalies in patients with these dental anomalies, as
well as the accompanying clinical problems associated
with these anomalies so as to facilitate a timely
orthodonticintervention.

Further studies are necessary to verify a possible
association between taurodontism and multiple
congenitally missing teeth in a Nigerian population.
This will contribute to a better understanding of the
aetiology of associated dental anomalies.
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