
Summary
Since the 19th century, and in every field of medicine, mono-
zygotic twins have been studied to assess the involvement of
genetic and environmental factors in phenotypic expression.
The phenotype/genotype relationship remains the leading prob-
lem in contemporary biology. In dentofacial orthopedics, this
relationship is of relevance in the three-dimensional approach
to the face, in both diagnosis and treatment. The present study
of two monozygotic twins presenting skeletal class III malocclu-
sions which were genetic yet different is a clear illustration of
the interaction of genotype and epigenetic factors with environ-
mental influences. We will demonstrate that treatment can
reduce phenotypic differences.

� 2017 CEO. Published by Elsevier Masson SAS. All rights
reserved

Key-words

·Monozygotic twins.

·Surgical class III.·Genetic.·Function.

R�esum�e

Depuis le XIXe si�ecle, dans tous les domaines de lam�edecine,
l’analyse des jumeaux monozygotes permet d’�evaluer la par-
ticipation des facteurs g�en�etiques et environnementaux dans
l’expression ph�enotypique. La relation ph�enotype/g�enotype
reste le probl�eme principal de la biologie contemporaine. En
orthop�edie dentofaciale, cette relation est importante dans
l’approche tridimensionnelle de la face tant sur le plan diag-
nostic que th�erapeutique. Notre �etude de deux jumelles
monozygotes, pr�esentant des classes III squelettiques
g�en�etiquesmais pourtant diff�erentes, illustre bien l’interaction
du g�enotype et des facteurs �epig�en�etiques avec les facteurs
environnementaux. Nous montrerons que la th�erapeutique
permet d’att�enuer les diff�erences ph�enotypiques.
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Introduction

Since the 19th century work by Francis Galton (« Nature
versus nurture ») [1–4], the study of monozygotic (MZ) twins
has been a precious tool in distinguishing between the role of
genetics and environment in phenotypic expression. “Twin
method” analysis has been used more particularly to evaluate
the growth of the cranio-dentofacial complex [5–7].

While earlier studies claimed that genetics alone accounted
for malocclusions [3], already by the 1950s, Kraus et al. [8]
argued that although bone growth was genetically controlled it
was also subjected to environmental factors, which played a
major part in interactions between bones and could be respon-
sible for harmonious craniofacial function or, conversely, for
dentoskeletal malocclusion. Today, advances in genetics
enable us to confirm that most dental and skeletal parameters
are inherited, but that the facial skeletal is exposed to strong
functional forces [6,9].

We intend to compare two MZ twins displaying genetic class
III dysmorphia and to point out the differences between them
as well as the role played by a dysfunctional and parafunc-
tional environment in establishing these pre-treatment mor-
phological dissimilarities. The same approach will be used
after treatment of the malocclusion and correction of their
functions in order to establish whether their dissimilitudes
had been diminished or not.

Discordance factors

MZ twins are considered to have the same genetic heritage and
thus, in principle, they should present the same phenotypes.
However, physical and behavioral divergences have been
observed, as well as differing expressions of pathologies.

For many years, the environment was thought to be the sole
factor responsible for differences between MZ co-twins. The
new paradigm is no longer based on Galton’s dualistic view but
on complex, dynamic interaction between:

— genetic and epigenetic phenomena: mutations, differential
methylation/acetylation, differential splicing, uneven distri-
bution of mitochondrial DNA [2,4];
— in utero life circumstances:
the date the egg cleaves determines the zygotic status and thus
the degree of closeness between the co-twins,
the blood transfusion mechanism between monochorial co-
twins can result in noticeable differences of size and weight,

constricted position and reduced mobility often give rise to
craniofacial repercussions, e.g. torticollis, plagiocephaly,
facial asymmetry [4,5,10,11],
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tion g�en�etique et environnementale dans l’expression ph�eno-
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method » a �et�e particuli�erement utilis�ee pour l’�etude de la
croissance du complexe cranio-dento-facial [5–7].
Alors que les �etudes les plus anciennes pr�etendaient que
seule la g�en�etique �etait à l’origine des malocclusions [3], d�ejà
dans les ann�ees 1950, Kraus et al. [8] soutenaient que bien
que la croissance osseuse soit g�en�etiquement contrôl�ee, elle
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la malocclusion et normalisation des fonctions pour
d�eterminer une att�enuation ou non de leurs disparit�es.

Les facteurs de discordance

Les jumeauxMZ sont consid�er�es comme ayant le même patri-
moine g�en�etique et donc devraient, en th�eorie, pr�esenter les
mêmes ph�enotypes. Or, nous pouvons constater des discor-
dances physiques, comportementales ou encore dans
l’expression des pathologies.
Pendant tr�es longtemps, l’environnement a �et�e consid�er�e
comme l’unique facteur pouvant expliquer les diff�erences
entre co-jumeauxMZ. Le nouveau paradigmene s’appuie plus
sur la vision dichotomique de Galton mais sur une interaction
complexe et dynamique entre :
— les ph�enom�enes g�en�etiques et �epig�en�etiques : mutations,
m�ethylation/ac�etylation diff�erentielles, �epissage diff�erentiel,
r�epartition in�egale de l’ADN mitochondrial [2,4] ;
— les conditions de vie in utero :
la date de clivage de l’œuf d�etermine le statut zygotique et
donc le degr�e d’intimit�e entre les co-jumeaux,
le m�ecanisme de transfusion sanguine entre co-jumeaux
monochoriaux peut induire des diff�erences de taille et de poids
notables,
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