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Is there a genetic difference in dental trauma of
monozygotic and dizygotic twin children?
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Abstract
Aims: It was aimed to investigate the prevalence of dental injuries in twins, and to determine whether
there was any differences according to monozygotic and dizygotic twin status.
Material and Methods: Patients were classified as dizygotic and monozygotic twins and the dental
trauma history of the patients was questioned. The cause, location of the trauma and the traumatized teeth
were recorded. The trauma types were determined by the Andreasen Classification.
Results: The study group consisted of 220 twin patients aged 2–17 years. Of the 110 twin pairs, 86 were
dizygotic and 24 were monozygotic twins. Twenty patients in the study group experienced a history of
dental trauma (9%). Males were exposed to more dental trauma than females (p<0.05). The dental trauma
occurred mostly due to falling (65%) in the street (40%). The number of patients with only one tooth
affected was higher. Dizygotic twins experienced more dental injuries than monozygotic twins but the
relationship was not statistically significant (p>0.05). 87.5% monozygotic pairs and 82.6% dizygotic
pairs were concordant.
Conclusion: Monozygotic and dizygotic twins do not constitute a differentiation in terms of exposure to
dental trauma. Environmental factors seem to play a significant role in determining etiological risk
factors.
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Introduction
The majority of traumatic dental injuries that cause aesthetic, psychological, behavioral,
therapeutic problems by affecting the appearance and speech of patients occur during
childhood and adolescence [1]. In these periods, the etiological risk factors for dental injuries
may be affected by environmental and genetic factors [2]. Therefore, it is important to
understand the relationship between genetic and environmental factors and to know how these
factors affect the etiological risk factors.
Twin studies have led researchers to determine how a genetic disease or symptom is affected
by environmental factors. Monozygotic twins are identical with each other and dizygotic twins
show 50% similar genetic characteristics. Researchers have emphasized that monozygotic
twins are of the same gender and share the same genes, and that the differences observed
between them are due to environmental factors, whereas differences between dizygotic twins
may be related to both environmental and genetic factors [3, 4]. Hence, these researches involve
comparisons of similarity or discrepancy between monozygotic and dizygotic twins. If a
particular trait is highly related to monozygotic twins and less correlated with dizygotic twins,
the genetic contribution to the variation in this trait is affected [3, 5]. In this way, twin studies
provide valuable insights and opportunity to researchers for studying the influence of heredity
on a particular trait.
Twin studies that establish genetic-environmental interactions are important to demonstrate the
effects of genetic factors on dental and periodontal problems, such as tooth morphology,
caries, dental anomalies, malocclusion, and periodontal disease [3, 5-8]. Although few studies
have been performed on twins, studies are increasing due to the increase in multiple
pregnancies from advanced maternal age and the increasing use of assisted reproductive
techniques [9]. Nevertheless, it was seen that a study on monozygotic and dizygotic twins have
evaluated the factors associated with genetic risk of traumatic dental injuries in children [2].
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In the present study, it was aimed to investigate the
prevalence of traumatic dental injuries in twin children, and to
evaluate whether it was different according to monozygotic
and dizygotic twin status.

Patients with more than 3 mm of overjet were recorded.
Patients were grouped into two classes to compare
concordance in traumatic dental injuries between twin
patients. The first group consisted of cases in which both
members of the twin pair were traumatized or not
(concordance). The second group consisted of patients in
whom only one member of the twin pair suffered from dental
trauma (non-concordance).
For statistical analysis, SPSS package program (IBM SPSS
Inc., Chicago, USA) was used. “Chi-Square Test” was used
for statistical analysis. p<0.05 was considered statistically
significant.

Material and methods
For this study, relevant approvals were obtained from
Suleyman Demirel University Faculty of Medicine Clinical
Research Ethics Committee (approval number: 2018/232).
The informed consent form was signed to the parents.
The study included twin patients who referred to Deparment
of Pedodontics at Suleyman Demirel University for any dental
reason. Patients were grouped as monozygotic and dizygotic
twin pairs. The dental trauma history of the patients was
questioned, and the patients were classified according to their
gender, age, and twin status (monozygotic/dizygotic). The
cause and location of dental trauma were recorded in the
forms. The clinical examination was performed by the same
observer with the help of a mirror and a probe. After the
clinical and radiographic examinations, the traumatized teeth
were recorded and the trauma types were determined by the
Andreasen et al. [1] Classification. The amount of the overjet
of the patients were measured using the probe horizontally.

Results
The study group consisted of 220 twin patients aged 2–17
years who were living in the Western Mediterranean Region
of Turkey. Of the 110 twin pairs, 86 were dizygotic (26
males, 27 females, 33 opposite sexed) and 24 monozygotic
(12 males, 12 females) twin pairs. The mean age of the
patients was 7.40 ± 0.20. The distribution of age and mean
age of the patients according to gender differences,
monozygotic/dizygotic status were shown in Table 1.

Table 1: Distribution of monozygotic / dizygotic twins according to ages
Ages
2
3
4
5
6
7
8
9
10
11
12
13
16
17
Total
Mean age ± SD

Monozygotic
Male/Male
Female/Female
2
3
1
1
2
1
1
1
1
3
2
1
1
1
2
1
12
12
7.58 ± 0.84
7.42 ± 1.12

Male/Male
4
2
3
4
3
4
3
1
1
1
26
7.73 ± 0.56

Twenty patients in the study group experienced a history of
dental trauma (9%). The mean age of patients who suffered
from trauma was 6.00 ± 0.59 (female; 5.60 ± 1.29; male; 6.13
± 0.68) (Table 2). Among twenty patients, 27 teeth (11
permanent teeth, 16 primary teeth) were traumatized (mean:
1.4 teeth per patient). One tooth was affected by a traumatic
dental injury in 11 of these patients, two teeth were affected in
eight of them, and one patient had a soft-tissue injury without
dental involvement. The most affected teeth were upper
central incisors and the distribution of teeth was shown in

Dizygotic
Female/Female
7
6
1
1
4
2
2
2
2
27
7.07 ± 0.59

Male/Female
1
1
4
4
4
4
6
2
1
2
3
1
33
7.27 ± 0.50

Total
1
3
19
13
11
11
17
11
7
4
8
3
1
1
110
7.40 ± 0.20

Figure 1. Nine of the trauma patients had crown-dentin
fractures, one had a crown-pulp fracture, and the others had
luxation trauma. Of the 10 patients who had been traumatized
between the ages of 3 and 5 years, three had discoloration of
the primary incisor teeth and one patient had been exposed to
trauma without caries and a dental abscess was present. The
dental trauma occurred mostly due to falling (65%) in the
street (40%). Seven of the twenty patients with a dental
trauma history had overjet with 3-4 mm or more (Table 2).

Table 2: Distribution of monozygotic / dizygotic twins with a history of dental trauma
Patients
1
2
3
4
5
6
7
8
9

Age of trauma
9
6
9
8
5
2
5
5
3

Gender
Male
Female
Male
Male
Male
Male
Male
Female
Male

Twin status
M (M/M)
D (F/F)
D (M/M)
D (M/M)
M (M/M)
D (M/M)
D (M/F)
D (M/F)
D (M/F)

Location
School
Street
School
Street
Street
Home
Home
Home
Street
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Cause
Collision
Fall
Fall
Bicycle
Fall
Fall
Collision
Fall
Collision

Fracture type
Enamel-dentin
L.Luxation
Enamel-dentin
Enamel-dentin
Avulsion
Enamel-dentin
L.Luxation
L.Luxation
Complicated crown

Overjet
3-4 mm
3-4 mm
3-4 mm
-
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10
5
Female
D (M/F)
Street
Fall
11
8
Male
D (M/M)
Street
Collision
12
6
Male
D (M/F)
School
Violence
13
8
Male
D (M/M)
School
Fall
14
9
Male
D (M/M)
Street
Fall
15
2
Female
D (M/F)
Home
Fall
16
5
Male
D (M/M)
Home
Fall
17
4
Male
M (M/M)
Home
Fall
18
2
Male
D (M/M)
Home
Collision
19
10
Female
D (F/F)
Street
Fall
20
9
Male
D (M/M)
School
Fall
M: monozygotic, D:dizygotic, M/M: male/male, F/F: female/female, M/F: male/female

Avulsion
Enamel-dentin
Soft-tissue injury
Enamel-dentin
Enamel-dentin
L.Luxation
L.Luxation
Avulsion
Intrusion
Enamel-dentin
Enamel-dentin

3-4 mm
5 mm
3-4 mm
3-4 mm
-

Fig 1: Distribution of traumatic dental injuries according to affected teeth

When evaluated according to gender, it was observed that
males were exposed to more trauma than females. The
relationship between them was found statistically significant
(x2:5.695; p=0.017). Dizygotic twins experienced more
traumatic dental injuries than monozygotic twins. The
relationship between twins was not statistically significant
(x2:0.49; p=0.48). Males with a twin brother and a twin sister
were exposed to the same proportions of dental trauma
(9.1%). Females with a twin brother (three dizygotic twin
pairs) suffered from more dental injuries than females with a
twin sister (two dizygotic twin pairs). Both members of a

dizygotic twin pair of the same sex (male/male) had a history
of dental trauma.
An investigation into the concordance of the experienced
traumatic dental injuries revealed that 21 (87.5%) of the
monozygotic pairs and 71 (82.6%) of the dizygotic pairs were
concordant. In general, 93 (84.6%) of the twin pairs were
observed concordance. Higher concordance was observed in
traumatic injuries within monozygotic twins compared to
dizygotic twins. The differences in concordance were not
statistically significant (x2:0.335; p=0.563) (Figure 2).

Fig 2: Distribution of the concordances of dental injuries among twins
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was traumatized in 57.9% of cases. This finding is consistent
with previously published studies [16, 17, 22].
Some predisposing anatomical factors can increase the
susceptibility to dental trauma. Increased overjet has been
shown to be one of the etiological risk factors of traumatic
injuries and is characterized by environmental influences
during development [2, 26]. In the literature, it was stated that
children with greater than 3mm overjet are nearly twice the
risk of trauma as those with an overjet of less than 3mm [27].
In this study, it was found that seven of the twenty patients
with a dental trauma history had overjet with 3-4 mm or more.
In a study, no significant difference was observed in terms of
traumatic tooth injuries due to strong genetic effects in
monozygotic twins, but not in dizygotic twins [2]. In this
study, 87.5% of the monozygotic twin pairs and 82.6% of the
dizygotic pairs were concordant. There was no statistically
significant difference in concordance for dental trauma
between the monozygotic and dizygotic twins. This result
shows that it is important to evaluate environmental factors
when determining the risk factors for dental injuries in twins.

Discussion
Although it is difficult to verify whether the environmental
factors are the same in monozygotic and dizygotic twins and
to provide a sufficient number of participants, twin studies are
very important for examining the effects of genetic and
environmental factors [2, 10].
In the literature, some studies have evaluated differences
between monozygotic and dizygotic twins in terms of tooth
morphology, caries, malocclusion, bacterial colonization,
enamel defects, and periodontal diseases [3, 5-8, 11]. The studies
on dental caries, malocclusion, dental anomalies, tooth size
and morphology have shown that genetic factors as well as
environmental factors play an important role [5, 7, 12, 13]. In this
study, the prevalence of dental injuries, the genetic
differences and the concordance with monozygotic and
dizygotic twins were investigated.
This study revealed that the prevalence of dental injuries in
twins was 9%. In another study in which the mean age of the
participating twin patients was 23.42 ± 12.28, the prevalence
of dental trauma was 34.6% [2]. These differences in
prevalence are thought to be caused by the age ranges in the
studies and geographical, cultural, and environmental factors.
This study found a lower prevalence of dental trauma when
compared to the results of other studies in 0–18 years of age
children [14, 15].
A significant difference in gender was observed in the study,
in which males more often suffered from a dental injury than
females. In another study on twins, no statistically significant
relationship was found between genders according to dental
trauma [2]. When dental trauma was evaluated in children,
males were more exposed to more traumatic dental injuries in
many studies [16-19]. It is thought that this situation does not
make any difference for this twin study.
When trauma history was evaluated according to the twin
status, dizygotic twins experienced more dental injuries
compared to monozygotic twins in our study. In the literature,
one study reported contrasting results [2]. In our study, ıt was
observed that monozygotic twins whose gender was
female/female, did not suffer from dental trauma. We
determined that females with a twin brother experienced more
dental trauma than females with a twin sister in the study.
Wasmer et al. [2] reported similar results in their study. This
situation was explained by the fact that females with a twin
brother in an opposite-sex twin pair had masculinized
behavior and an anatomic structure as a result of exposure to
testosterone from male fetuses in the uterus [20, 21]. This may
be why females with a twin brother have similar activities as
their brothers.
When the results of studies on dental trauma were examined,
the most cause of traumatic dental injuries was falls [17, 22, 23].
Dental trauma in younger children occur mostly at home,
adolescents suffer trauma most frequently in the street and at
school [24, 25], and the most frequently traumatized teeth were
the upper incisors in both permanent and primary dentition [16,
17, 22]
. In this study, among the etiological factors, falls (65%)
was first, followed by collision (25%). Upper incisors were
the most affected teeth, and this is an expected result when the
position of the upper incisors is taken into consideration.
When age ranges were considered, patients who had crown
fractures and luxation traumas were close to each other. While
dental trauma was most frequently seen in the street in twins
(40%), the percentage of trauma occurring in the home was
also high (35%) due to the fact that half of the patients were
children in the primary dentition period when they were
exposed to trauma. In addition to these results, only one tooth

Conclusion
In conclusion, it was determined that in dizygotic twins dental
traumatized patients were more than monozygotic twins, but
there was no difference in concordance between the
monozygotic and dizygotic twins in terms of exposure to
dental trauma. Environmental factors may play an significant
role to determine the differences between twins. To evaluate
the relationship between environmental and genetic factors on
dental trauma, there is definitely a need for further twin
researches with a large population based study group.
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