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Original Hypothesis

Does Absence or Malformations of Oral Frenulae Indicate
Orofacial Developmental Fields with Dermatome
Abnormalities
Inger Kjær
Institute of Odontology, Faculty of Health Sciences, University of Copenhagen, Copenhagen, Denmark

Abstract
Introduction: The frenulum labii superioros do not receive specific attention in the odontological clinic and in odontological research. Actual
papers on oral frenulae focus on the morphology of the frenulae and the frenulae in syndromic conditions. The etiology behind the
development of frenulae has seemingly never been revealed. The Hypothesis: The hypothesis is that the frenulum labii reveal normal and
abnormal location of the dermatomes within the orofacial developmental fields. Evaluation of the Hypothesis: This hypothesis is difficult to
prove as long as the dermatomes in the oral cavity have never been localized. In the present new hypothesis, it could be suggested that the oral
frenulae labii are structures bordering the oral dermatomes. This is illustrated by two examples, however, more examples are needed for the
complete understanding of the etiology behind frenulae labii, which at present need to receive attention in the dental clinic.
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INTRODUCTION
Frenulae in the oral cavity include the frenulum linguae,
frenulae labii, and buccal frenulae.
The frenulum labii occur as well in the maxilla where they are
named frenulum labii superiores as in the mandible where they
are called frenulum labii inferiores. These frenulae are small folds
of tissue connecting the oral surface of the lips with the gums.
The frenulum labii superioros do not receive specific attention
in the odontological clinic and in odontological research.
Actual papers on oral frenulae focus on the morphology of
the frenulae[1] and the frenulae in syndromic conditions.[1,2]
The etiology behind the development of frenulae has seemingly
never been revealed. This present original hypothesis focuses
on the scientific background for the development of frenulum
labii superioros.

A dermatome is defined as an area in the skin and underlying
tissue innervated and bordered by a specific peripheral nerve.
The dermatomes originate early in the embryogenesis.[5]
They have a mesodermal origin and migrate from the body
axis peripherally. In the orofacial area, they form the
epidermis, which is important for tooth and bone
formation.[6,7] Dermatomes exist not only on the face but
on the whole body where they extend from the body axis and
form the trunk and appendicular skeleton.[5]
For the dermatomes or fields in the orofacial area it is
characteristic that they are innervated from different
trigeminal nerves.[8,9]
It is well known that the dermatomes in the body can overlap
during development.[5] Furthermore, it is well-known that
viral infections such as herpes zoster can spread along the
perifinal nerves and cause skin and underlying tissue

THE HYPOTHESIS
The hypothesis is that the frenulum labii reveal normal and
abnormal location of the dermatomes within the orofacial
developmental fields.[3,4]
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abnormalities.[10] In the cranium, regional spreading by virus
(mums and meningitis) can spread along the peripheral nerves
and cause destruction in localized fields.[11] Therefore, field
borders or dermatome borders are important to register
clinically, however, this has not been possible to do in
diagnostics.

malformation and abnormal location of the frenulum
labii superior are documented. It could be believed that
narrowness between the bilateral lateral frenulae labii
could indicate the severity of the SMMCI condition. If
so, then a short distance between these lateral frenulae

In the maxilla, there is a midaxial frenulum labii in the
central incisor region and two bilateral frenulae in the canine
regions. Each of these bilateral frenulae have a major lateral
part and a minor medial part [Figure 1]. These are the
frenulae which are the focus of this original hypothesis.
Two examples:
(1) In SMMCI where the frontonasal field is pathologic the
mid-axial frenulum labii is absent.[12]
This is illustrated in Figures 2 and 3. Moreover, the
bilateral frenulae bordering the frontonasal field has a
more medial position. These positions are marked with
arrows in Figure 3. It is obvious that the bilateral
frenulae indicate the narrowness of the frontonasal
field. It is well-known that SMMCI not only has a
deviation in the dentition (single central incisor[12])
but also a deviation in the underlying bone[13] and
the central nervous system reference.[14] In this
original hypothesis, not only absence but also

Figure 2: Intraoral photograph of a girl with SMMCI aged 11 years. The
central maxillary incisor appear symmetric. There is absence of the
midaxial frenulum labii superior in the region marked with a black arrow

Figure 1: Intraoral photograph of a 6-year-old child with primary dentition.
Note the frenulae labii in the maxilla and mandible. The maxillary mid-axial
frenulum is marked by a black arrow. In the patients right side lateral
frenulae are marked in the maxilla by two blue arrows (medial part and
lateral part) and in the mandible by one green arrow

Figure 3: Intraoral photograph of a girl with SMMCI aged 7 years. The
central maxillary incisor appears symmetric. There is absence of the
mid-axial frenulum labii superior in the region marked with a black arrow.
The bilateral maxillary frenulae are malformed and malpositioned
(between the laterals and the central incisors). The lateral frenulae
are marked with blue arrows. These arrows indicate the lateral
border of the frontonasal field

Figure 4: Three intraoral photographs of a boy aged 13 years. The right central incisor in the maxilla is macrodontic (right). Note the bilateral maxillary
lateral frenulae labii (left figures). A concavity (marked blue) is seen between the medial and the lateral part of these frenulae
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(2)

would express a severe condition, possibly associated
with brain malformation.[14]
In patients with macrodontic central incisors, dental and
skeletal deviations have been described.[15] Recently,
focus has also been given to neuropsychiatric deviations
in patients with maxillary macrodontic central
incisors.[16]

In this present report, a case isdemonstrated in which the
lateral frenulum labii superior in both canine regions are
malformed with a concavity between the medial and the
lateral part of the frenulum [Figure 4]. Why these bilateral
frenulae are malformed is presently not known.

EVALUATION

OF THE

HYPOTHESIS

The hypothesis is difficult to prove as long because the
dermatomes in the oral cavity have never been localized.
As mentioned in the text, several deceases in the oral cavity
and dental arches prove the existence of neural crest
developmental fields. It is believed that the extensions of
these fields and the extensions of the dermatomes are
identical due to the innervation pattern. The study
demonstrates that dentists should diagnose the oral
frenulae carefully. These frenulae might explain the
etiology behind deviations in the oral cavity and improve
diagnostics.
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