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Hypodontia, congenitally missing teeth, has a plurifactorial etiology. Among the factors causing it, an impor-

tant role is played by heredity. It was determined that hypodontia is caused by gene defect and that the clini-

cal forms depend on the variation in expressivity of the gene mutations and on the reduced penetration. This study’s aim

is to observe the role of heredity in the occurrence of hypodontia in families in witch at least two of the members present
this anomaly.

The studly covers a total of 69 individuals, 30 males and 39 females. Hypodontia was present in 30 individuals (43.48%) of
which 7 were males (23.33%) and 23 females (58.97%). The transmission was predominantly maternal for the girls and pa-
ternal for the boys. As clinical forms we've observed symmetric and asymmetric agenesis of upper lateral incisors or second
premolars, unilateral or diagonal (1.5 and 3.5) agenesis, extensive and atypical hypodontia involving even the stable teeth
such as the canine and first permanent molar (in a single patient).

What was interesting was the different clinical manifestations of the genetic transmission in bivitelline twins, for example,
a brother having hypodontia of 3.1, 4.1, and the other a labio-palatal cleft and agenesis of 2.2, or univitelline, seeing twin

brothers, having the same teeth missing (1.2, 2.2).

1. Introduction

Hypodontia is a numeric tooth anomaly manifesting itself
through the presence of fewer than normal teeth and even
their complete absence. It has a plurifactorial etiology and its
clinical manifestations vary extremely, thus requiring a multi-
disciplinary approach to most of the patients. The different
types of clinical aspects require a team treatment: orthodon-
tic, prosthodontic, surgical ['4l.

The published specialized literature underlines the interest
toward this anomaly. This involves the frequency of occurren-
ce (data from the literature shows a variable frequency be-
tween 1.6-9.65%)"), the associated pathology (crowdings,
labio-palatal clefts, prognathism), as well as finding what
causes it 712,

The etio-pathogenetic factors of hypodontia constitute a
controversial and much discussed problem, even though the
anomaly has been described thousands of years ago in the
iron age with a case of bilateral hypodontia of a permanent
upper lateral incisor ['*14.

Among the factors causing it, an important role is given to
heredity, the study of twins having been used to show the
importance of the genetic component during odontogen-
esis in controlling the number, size and shape of teeth. There
are described cases of monozigous twins who had even the
same type of hypodontia, as well as cases with variations "%,

Hypodontia can occur as an isolated case or as part of a syn-
drome. The isolated forms can occur sporadically or familialy.
The latter can be the result of a defected single dominant
gene, recessive or X-linked. Recent studies have shown that
an abnormal situation exists in the chromosome 4p, the loca-

tion of the gene responsible for hypodontia. Further more,
the ,guilty gene” has been found by detecting a mutation
in the MSX1 gene. Other involved gene is PAX 9. MSX1 is
associated with premolar and occasionally molar agenesia,
PAX9 is associated with molar and occasionally premolar
agenesial’. Hypodontia of M3, in most of the cases cannot
be explained with one simple dominant autosomal transmis-
sion model and has been connected with the filogenetic
reduction of the dental formula. Speculations regarding a
polygenic type of heredity have also been described in the
literature 1"

The progresses made by the Human Genome Project (HGP)
in the last years have increased considerably the possibility
of planning the inherited traits in familial hypodontia as well.

The first step in approaching the familial transmission of
hypodontia involves the identification and characterization,
from a clinical point of view, of the families with hypodontia.
The important traits in selecting the families are the structure
and size of the pedigree. The family must be large in size,
with a minimum number of deceased members. Knowing the
genetic model (meaning the model of inheritance of a con-
dition) and the certitude of the diagnosis are primordial in
detecting the genes responsible for the genetic transmission
of hipodontia ['7:1%,

Significant clinical variations can be observed even among
familial hypodontia that is trasmitted as a dominant autoso-
mal trait. This suggests that multiple defects of genes can
cause familial hypodontia and that’s why large families in-
stead of heterogeneous groups from different families are
preferred 1'%
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We've proposed in this study to observe the role heredity
plays in the occurence of hypodontia by investigating some
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mily tree of each familiy according to the example in Figure 2((3' bivitelline ypodontia £.
1 (Family B.V). M.l [twins) M.I. - Hypodontia 3.1, 4.1; Per-
sistence of 7.1, 8.1
: : : : Mother - Hypodontia 1.2, 2.2;
=g [ :";f;;::am. B.V.) Pedigree showing 4 generations i 1(9)2(3, univitel- Prognathism
EBH ._l—lj White circles — unaffected females; black circles - affected N.A. |line twins) N.S.- Hypodontia 1.2, 2.2
o females; white squares —unaffected males N.A.- Hypodontia 1.2, 2.2
‘1_’—‘1 (EBH — extensive bilateral hypodontia; RH — reduced Mother — Extensive hypodontia
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3. Results B.L. teeth and the presence of upper
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and 39 females (56.52%). permanent series ;
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CASE 1 - Family Il, M.I.,M.G., twin brothers, bivitelline

The hereditary factor manifested itself clinically in different
forms. Among the two twin brothers, one had hypodontia of
3.1, 4.1 with persistence of 7.1, 8.1 (Fig. 2), the other had a
left unilateral labio-palatal cleft and agenesis of 2.2 (Fig. 3).

Fig. 2 M.I. (10 yrs. old); Hypodontia 3.1; 4.1; Persistence of
7.1, 8.1

(a) Clinical aspect; (b) Radiological aspect

Fig 3 M.G. (10 yrs. old); Unilateral cleft; Hypodontia 2.2
(a) Clinical aspect; (b) Radiological aspect

CASE 2- Family Ill, N.A, N.S.

The hereditary factor manifested itself clinically in the same
manner. Both of the twin brothers, had hypodontia of 1.2,
2.2. Fixed-appliance orthodontic treatment was carried out,
in order to open the spaces of the missing teeth, followed by
implant supported prosthodontics.

Fig 4. N.A., N.S.; Hypodontia of 1.2, 2.2
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Extraoral aspect

Fig 5. N.A., N.S.; Hypodontia of 1.2, 2.2

Intraoral aspect and X-ray

4. Discussion

In the study on the 10 families with 5 to 11 members, the
anomaly was observed in 43.48% of the examined persons,
with at least two members of each family being affected,
predominantly the female gender (58.97%) compared to the
male gender (23.33%). The types have varied, from symme-
trical agenesis of upper lateral incisors or second premolars,
to unilateral or diagonal hypodontia, and even extensive and
atypical hypodontia involving stable teeth as well, such as
the canine. The heredity in the studied families has been pre-
dominantly maternal in girls and predominantly paternal in
boys.

Regarding the presented cases, in the first family we obser-
ved that the genetic transmission was clinically different, with
the presence of a labio-palatal cleft in one of the twins and
hypodontia of 3.1, 4.1 in the other.

In the second family, the genetic factor caused the same type
of anomaly involving the same teeth. Thus, the mother has
extensive hypodontia without any associated anomalies, and
without having needed orthodontic treatment. The hypo-
dontia manifested by the sons is among the anomalies asoci-
ated with prognathism due to lack of maxillary development
as a consequence of the missing upper lateral incisors and
adequate orthodontic treatment has been initiated for each
anomaly. The missing teeth’ spaces was reopened in order to
avoid the aparition of an anterior crossbite.

Suinhufvud, quoted by Ulm M.R.?%, has explained the selec-
tivity of hypodontia with the help of a model more anatomic
than evolutionary. This scientist suggested that certain areas
(for example the areas where embryos fuse), during the time
of tooth development, have a greater affinity to epigenetic
influences, and, as a result, to hypodontia. For example, the
maxillary tooth having most often variations in shape or that
is missing most frequently, specifically the upper lateral inci-
sor, develops through embryologic fusion between the max-
illa medial nasal buds. In the case of the mandible, hypodon-
tia of the permanent teeth occurs in the area of the second
premolar. This corresponds to the distal end of the primary
dental lamina and becasue of the increased affinity to hypo-
dontia, this area is called ,fragile area”%. What is interesting
is that this mandibular hypodontia occurs specifically in the
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permanent dentition; the loss of a temporary second molar
is rare. The third area in which hypodontia occurs frequently
is that of where the two lower central incisors develop. Here,
the fusion of 2 mandibular processes forms the so called me-
dial suture of the future mandible. This is very possible to be
another ,fragile area”2021,

Kjaer I., Kocsis G., Nocal M. have explained the location
of hypodontia through the development of some neuronal
fields in the maxilla/mandible (fields of incisors, canines-pre-
molars, molars). The area with a single field/region in which
innervation occurs last is the most possible to have hypo-
dontia.

Normal development of the teeth is especially influenced by
the defects manifested during the canio-facial development.
Disturbances in the embryonal mesenchyme of the maxilla
are often seen (discovered) through their effects on the teeth.
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Early cranio-facial disturbances that can transform ulteriorly
in anomalies of the maxilla, are often masked through the
remodelling of the bones, therefore, hypodontia can serve as
a very good indicator of the evolution of maxilla defects??.

5. Conclusions

1. From this study emerges the role of heredity of an etio-
pathogenetic factor of hypodontia in all 10 families.

2. The females were more frequently affected (33.33%)
compared to the males (10.14%), respectively yielding a
ratio girls:boys of 3:1.

3. The clinical forms of manifestation have been similar in
more members of the studied families in one third of the
cases; in two thirds of the cases, the clinical manifestati-
ons have been different.
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