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INTRODUCTION

Teeth maybe maldeveloped in both shape and
structure. There are double or twin teeth. These
teeth may take place of a regular tooth or of

neighboring teeth, or they may occur in addition to reg-
ular teeth. It may concluded, for that reason, that they
develop from incomplete division of a single tooth bud
called schizodontism, or from complete division of a
single dental germ called gemination or from union of
two neighboring, regular or accessory dental germs
called synodontism or fusion. It follows that no decision
on the mode of development is possible from extracted
tooth alone. There is a wide variation in the degree of
fusion between individual parts of these double or mul-
tiple teeth.

All kinds of transitional forms exist from that of a
nearly single germ unusually large tooth to an almost
complete separation into two or more individual teeth
in which union is kept up maintained only cementum.
One is called fusion or concrescence means two neigh-
boring teeth joined together by cementum only. This
bond may form during development of the two teeth
or after development is completed i.e. by hypercemen-
tosis.

Fusion is an organic union of two or more individual
teeth by the criterion being union of the dentin, the
condition of pulp chamber and enamel being immater-

ial.1-6 In brief, among double teeth gemination7-16 is a
developmental dental anomaly characterized by the
formation of the equivalent of two teeth from the same
dental germ and fusion17-49 is also a developmental tooth
anomaly characterized by the union of two neighboring
teeth, and Atkins et al. have reported a gemination in
primary maxillary right central incisor, and fusion of
the permanent maxillary left central incisor to a super-
numerary tooth. Jarvinen et al.28 noted that the com-
bined prevalence of fusion and gemination was 0.7%.

The integumentary system consists of the skin, sweat
glands, nails, hair, sabeceous glands and errector pill mus-
cles and includes the mammary glands and teeth. The
skin is a complex organ system that forms a sheet on the
surface of the embryo. The skin is made of two morpho-
logically different germ layers: ectoderm and mesoderm.
The superficial layer or epidermis is a specialized epithe-
lial tissue that is derived from the surface ectoderm. The
deep thicker layer, or dermis, is composed of dense, irreg-
ularly arranged connective tissue that is derived from the
mesoderm underlying the ectoderm. Proliferation of cells
in the stratum germinativum also forms down growth
called epidermal ridges, which extend into the developing
dermis. These ridges are permanently established by sev-
enteenth week. The epidermal ridges produce ridges and
grooves on the surface of the palms and soles, including
the digits.The type of pattern that develops is determined
genetically and constitutes the basis for using points in
criminal investigations and medical genetics.The study of
ridged skin is called dermatoglyphics.50,51 Abnormal chro-
mosomal complements affect the development of the
ridge patterns. Environmental agents such as diet, drugs,
x-rays and viruses cause unusual arrangements of the
ridged skin of the fetus.52

The teeth develop from ectoderm and mesoderm.
The enamel organ is derived from ectoderm of the oral
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Figure 1. Fusion associated with gemination.
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cavity, all other tissues differentiate from the surround-
ing mesenchyme, a derivative of mesoderm. Tooth
development appears to be initiated by the inductive
influence of the mesenchyme on the overlying ecto-
derm. This mesenchyme is of neural crest origin. Tooth
development is a continuous process, but it is usually
divided into stages for descriptive purposes such as
bud, cap and bell on the basis of the appearance of the
developing tooth. The first tooth buds appear in the
anterior mandibular region; later, tooth development
occurs in the anterior maxillary region, and then pro-
gresses posteriorly in both jaws. Tooth development
begins during the sixth week of the prenatal life and
continues for years after birth.50,51

In summary, both epidermal ridges and teeth
develop from both ectoderm and mesoderm and an
injury, which occurs during embryogenesis affects the
normal growth. For that reason, we investigated the
relationship between fusion of the permanent maxil-
lary right central incisor to a supernumerary tooth in
association with gemination of permanent maxillary
left central incisor and dermatoglyphics and presented
an additional case of the combined condition.

CASE REPORT
A 17-year-old male (Figure 1) (111-17) with enlarged
tooth masses in the anterior of maxilla referred to the
Department of Endodontics by chief complaints their
sensitivity. He was third child of the family. There were
no hereditary peculiarities of the parents and was no
consanguineous marriages between the parents. The
history revealed that the mother did not receive medi-
cine during her pregnancy and did not expose to radia-
tion and trauma.

During intra-oral examination unusually large and
wide crowns of both maxillary permanent central
incisors were observed (Figures 2 and 3). There were

vertical furrows on the buccal surfaces of the incisor
teeth. The left maxillary central incisor had a fissure on
the incisal edge.The incisors were placed in front of the
lateral incisors and canines. The periapical roen-
togenographs of the central incisors showed us that the
right permanent maxillary central incisor had two sep-
arate pulp chambers united only by dentin with fused
two roots, and the left permanent maxillary left central
incisor had only one large pulp and was single rooted
(Figure 4). Thus, the right central incisor was consid-
ered as a fused tooth and the neighboring left was
accepted as geminated occured by a division of a single
tooth germ by invagination. The fissure observed on
geminated tooth supported the evidence of invagina-
tion. Both of the central incisors respond to vitality
tests with ethyl chloride and electric pulp tester and
tender to percussion.

The sensitive and caries-free incisors were anes-
thetized and isolated with a rubber dam.The access cavi-
ties were prepared in both geminated and fused incisor.
Pulp tissues were removed with barbed broaches and the
root canals were instrumented by K-files (Zippeser
Munchen, Germany). The coronal portions of the root
canals were flared with a series of Gates Glidden
(Malelle, Ballagues, Switzerland) 1-12 to H6 burns. Bio-
mechanic preparations were completed with step-back
technique and copious amounts of 5.25% sodium
hypochloride solution for irrigation. Calcium hydroxide
powder (Merck, Darmstad, Germany) was mixed with
lidocaine solution and introduced into both root canal
systems.The patient came two weeks later.At the second
visit the teeth were asymptomatic and root canals were
obturated with Ultrafil technique (Hygenic,Acron, OH).
The crowns were restored with an anterior composite
resin (Brillant, Coltene Inc. Carlsbad CA).

The dermatoglyphic findings of the patient are shown
in Table I and Figure 5.There were ulnar loops on all fin-
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Figure 4. Periapical roentogenograps of the germinatd and fused
maxillary central incisors.
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gers except IInd digits. The individual ridge-count on
IVth right finger was high (27 ridges). The total finger
ridge-count (TRC) was somewhat lower than those of
the male control cases. The mean for TRC’s of the male
control cases was x = 151.71±2.12 (n = 446). There was
an A-line terminating on the radial border of the left
palm. There was a hypothenar radial arch associated
with tb triradius on the right palm. The pattern intensity
was high on the left sole.

DISCUSSION
The pathogenesis of the tooth invagination resulting in
gemination is not clear yet. The condition is produced
by invagination of a portion of the crown into the pulp
cavity. This comes about by active proliferation of a
limited area of epithelium followed by its peg-like
growth into the dental papilla. On the other hand the
epithelium is passively retarded at particular bordered
sites which later become the bottom of the cavity. Pro-
liferation-like defects in the enamel become penetrated
by connective tissue, fuse the germ at these pints, and
cause the enamel epithelium to invaginate. After min-
eralization has begun, the arrest is resolved and previ-
ously fused area follows the movements of the rest of
the tooth. The degree of retardation and the depth of
the invagination are thus functions of the size and num-
ber of the original epithelial defects.1,7,33

Fusion occurs when some physical force or pressure
brings about contact of two normally separated tooth
germs. It occurs during the developmental stage of the
teeth. When the contact occurs before the calcification
stage the teeth unit and a single large tooth mass is pro-
duced. When the contact and union of the teeth occurs
after the formation of the crowns incomplete fusion at
the root level is formed.1-7

Heredity may play a role in the occurrence of both
gemination and fusion. Moody and Montgomeri17

observed a tendency to double teeth and complete fusion
two deciduous incisors in three families. Fusion and/or

twin formation in region of mandibular deciduous central
and lateral incisors was observed with only females
involved.There was a sex limitation of an autosomal gene.
Grahnen and Granath18 found identical twin girls and the
brother with fused mandibular deciduous anterior teeth.
The corresponding permanent tooth germs were absent.
They were also missing on one or both sides in other sib-
lings. Passarge and Bosman20 found the condition in a
father and his son and Schulze19 in sibs. However, the trait
was observed in the lower arch. Atasu and Eryilmaz47

noted that it was not overlooked that there might be sim-
ilar factors affecting the development of both macrodon-
tism and fusion of the central maxillary incisors. A recent
report on fused maxillary central incisor teeth gives us evi-
dence supporting the hereditary basis of the condition.
Indeed,Yanikoglu and Kartal49 have found a fused maxil-

Figure 2. Buccal appearances of maxillary germinated and fused
central incisors.

Figure 3. Lingual appearances of maxillary germinated and fused
central incisors.



Table 1. The digital type, palmar and plantar confugurational types and the total finger and
summed palmar a-b ridge-counts of the patient.

Fingers Palmar Summed palmar Plantar

V     IV     III     II     I TRC
formulae a-b ridge-count formulae

L U     U     U     R     U IV t'4(1) I Î ÎI III e f p' z 4
134 84

R U     U     U     R     U IIIt
b
4(3) I Î ÎI e f z 4
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lary lateral incisor in two sibs. Thus, they suggested that
the trait might be at least hereditary. The pedigree of the
present patient revealed that fusion in association with
gemination might be a spontaneous character.

The dermatoglyphics of the patient presented here
were somewhat different from that of previously
reported by Atasu and Erytlmaz.47 The authors have
mentioned that the patient with synodontous central
incisors had mainly whorls on the finger-tips, a high
total finger ridge-count and III and H loops on the
palms. But, the present patient had more ulnar loops on
the finger-tips and a low total finger ridge-count. How-
ever, it should noted that gemination in association
with fusion could be considered a distinct character.
Finally, it should be noted that the development of both
skin and tooth begins at the same time and both of
them are derived from the same layers during embryo-
genesis and at this time abnormal tooth development
and unusual dermatoglyphic patterns may be expected.
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Figure 5. A 17-year-old male with enlarged tooth masses in the anterior of maxilla.


