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Genetic Influence on Open Bite: A Case Report

Dr Devansh Kumar®, Dr Anshul Singla? Dr Naman Pahuja®, Dr Rakshita Kathia®, Dr Juganta Jyoti Gogoi®

MDS Orthodontics and Dentofacial orthopaedics, Private Practitioner, New Delhi, India
Email id: dk19993[at]gmail.com
Zprofessor and Head Dept. of Orthodontics and Dentofacial Orthopedics, 1.T.S Dental College, Hospital and Research Centre, Knowledge
park 111, Greater Noida, (UP), India
Email id: anshulsingla[at]its.edu.in
3post-graduate, Dept. of Pediatric and Preventive dentistry, .T.S Dental College, Hospital and Research Centre, Muradnagar, (UP), India
Email id: Naman.pahuja23[at]Jgmail.com
“Post-graduate, Dept. of Orthodontics and Dentofacial Orthopedics, I.T.S Dental College, Hospital and Research Centre, Knowledge park
111, Greater Noida, (UP), India
Email id: rakshita_mds19_22 gn[at]its.edu.in
Spost-graduate, Dept. of Orthodontics and Dentofacial Orthopedics, 1.T.S Dental College, Hospital and Research Centre, Knowledge park
111, Greater Noida, (UP), India
Email id: jugantaborokhun[at]gmail.com

Corresponding Author: Dr Devansh Kumar, Email id: dk19993[at]gmail.com

Abstract: Open bite is one of the most serious malocclusions that can affect a patient's masticatory processes, it is also a condition that
is poorly known and investigated. The majority of recorded instances are sporadic or idiosyncratic, with a wide range of etiologies that
are still poorly understood. Although open bite has been linked to primary failure of eruption (PFE), lateral tongue push, and medical
syndromes or temporomandibular joint dysfunction, the intricate interplay of environmental and genetic factors makes its
ethiopathogenesis a challenging issue to comprehend and explore. Further research into the gene(s) and mechanism(s) involved can not
only help us better comprehend open bite and the complex muscular-occlusal link, but it can also help us figure out the best ways to treat
these (and possibly other) malocclusions.
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1.Introduction
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(Andrews, 1972). Malocclusion can occur in three planes i.e. A
sagittal plane, vertical plane and transverse plane. In the past, \ « R '
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occurring in the vertical plane is of equal importance. e ]
CenterO Class |l ’ | Ry Class Il
The vertical overlap of the anterior teeth are known as ow
“overbite” (normally = 2-3 mm) and the horizontal overlap of J
the anterior teeth are known as “overjet” (normally = 2-3 Centor O «w’, Optic Plane
mm). Any deviation from this normal occlusion will lead to coee to *""\*
malocclusion. When there is a lack of vertical overlap peofie Class -open bite
between the maxillary and mandibular dentition, is termed as Fig. 1'

“open bite” and if there is an increase in the overbite is termed
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as “deep bite”. Sassouni’s major contribution to cephalometric analysis

was his observation that the relative parallelness or
convergence of the horizontal planes of the face (i.e., the
anterior cranial base, palatal plane, occlusal plane, and
mandibular plane) are related to anterior and posterior face
height and requently reflects a tendency toward deep bite or
open bite, as seen in Sassouni’s original diagram. The more
parallel the planes, the greater is the deep bite tendency.
This “Center O” (Figure 1) is the approximation of where
the planes converge posteriorly. The theory is that the
farther Center O is from the profile, the less convergent are
the planes. This is seen most dramatically in the Class I
deep bite and open bite representations.’

The term “open bite” was introduced by Carevelli in 1842
as a separate class from those already described by his
predecessors, while J. Lefonlon in 1841 advanced the
biologizcal phenomenon and mentions that irregularities are
due to:

External muscular forces as the lips and cheeks

1. Internal muscular forces as the tongue
2. Occlusal forces
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2.Classification

Open bites as a type of malocclusion and different authors
have established that it occurs when the overbite is less than
the normal overbite.

Open bite is classified into:

1. Anterior Open Bite
2. Posterior Open Bite

o Anterior Open Bite is further classified:

1)On the basis of whether it is due to epigenetic (or)
environmental factors

1. Skeletal open bite
2. Dental open bite

2)On the basis of upper and lower first molar anterior-
posterior relationship

1. Class | open bite
2. Class Il open bite
3. Class 111 open bite

Anterior open bite (AOB) is defined by a lack of vertical
overlap between the incisal edges of maxillary and
mandibular anterior teeth.* If anterior teeth meet and
posterior teeth do not, there is by definition a posterior open
bite, which is almost always related to failure of
dentoalveolar development in one or both arches.
Evaluating vertical proportions relies on the convergence or
parallelness of the mandibular plane, occlusal plane, and
palatal plane (Fig. 1). If these three planes converge acutely
and meet at a point close behind the face, posterior vertical
dimensions are relatively smaller than anterior vertical
ones. This produces a skeletal tendency toward anterior
open bite, which is now routinely called “skeletal open
bite.”

Dental vertical problems refer to too much or too little
eruption of teeth in relation to their own supporting bone.
An open bite may be caused by infraeruption of incisors in
either arch. This can be seen cephalometrically by a
decrease in the distance from the incisor to the mandibular
plane or palatal plane. Overall, proportion must be taken
into account in judging these factors, because supraeruption
of posterior teeth is also a factor in open bites. The
relationship of the upper molar roots to the height of the
palatal vault, which is easily observed cephalometrically,
can be a great help in evaluation. The root apices of the
upper molar in an adult should be at 2 to 3 mm below the
height of the palatal vault.®

Worms, Meskin and Isaacson classified open bite as simple,
compound and infantile.’

1. Simple OB: Open bite extends from canine to canine

2.Compound OB: Open bite extends from premolar to
premolar

3. Infantile OB: Open bite extends from molar to molar.

3.Genetics

Heredity in the same way that horizontal skeletal dysplasias
are inherited, so dysplasias in the vertical plane may also be
inherited. These vertical dysplasias can be associated with a
Class I, Class Il or Class I skeletal relationship.” Innate
growth potentials are regulated by genetic constitution of
the body. For example controls of sagittal, transverse and
vertical dimensions are usually inherited in the family such
as Hapsburg jaw. Growth and growth rotations occurring in
late maturation period are also attributed to the genetic pool
of the patient. Facial types such as hyper and leptoprosopic
allow the vertical eruption of molars, thus causing an
excessive vertical skeletal pattern.® Relationship between
the open bite and skeletal morphology have been
extensively studied by Cangialosi.’

The differences are as follows:

1.Patients with open bite have a longer anterior facial
height then the posterior facial height.

2. Proportion of lower facial height is more than the upper
facial height in open bite patient.

3. The patient with open bite presents with large mandibular
plane angle and gonial angle.

It is possible that the anterior open bite is influenced by
genetic factors, since the genes that contribute to the growth
and development of bones, teeth and soft tissues may be
associated with the anterior open bite. Several data sources
suggest that genetic factors contribute to the development
of malocclusions. There may be a moderate to high
proportion of inheritance (up to 60% contribution) for many
dental and facial features. On the other hand, overbite has
53% and overjet 28% of genetic contribution, which
suggests that environmental factors have a greater
contribution than genetic factors.™

Genes involved:

a) rs17576 polymorphism of the MMP9 gene

b)genetic variant, R577X, in the gene coding for a-actin

¢) AJUBA gene

d) rs3826620 polymorphism of the RANK gene

e)polymorphisms of Pro561Thr in the growth hormone
receptor

f) mutations in the PTHR1 gene

4.Case Report

A 13 year old girl reported to us with the chief complaint of
inability of upper and lower teeth meet properly. On
examination it was observed that patient had anterior open-
bite with contact only in the first molar region bilaterally in
both the arches (Figure 2, 3 & 4.) On further investigation it
was found that patient’s father also suffered from the same
malocclusion but to a lesser extent (Figure 5, 6 & 7).
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5.Discussion

The current case report emphasises that skeletal jaw
discrepancies and malocclusions of hereditary origin can be
successfully treated orthodontically, with the exception of
extreme cases requiring surgical intervention. Moss and
Salentijn proposed in their study that orthodontic repair of
malocclusion alters the phenotypic manifestation of a
specific morphogenetic pattern.

In clinical orthodontics, it is important to recognise that
each malocclusion has its own distinct slot on the
genetic/environmental continuum, and hence the diagnostic
goal is to ascertain the relative contribution of heredity and
the environment.

6.Conclusion

The overall prevalence of anterior open bite among patients
is less but challenging. Familial inheritance is observed in
the above patients. Hence genetics plays an important role
in anterior open bite malocclusion. Therefore, more studies
are needed to decode the enigma of open bite and genetics.

References

[1] Mossey PA. The heritability of malocclusion: part 2
The influence of genetics on malocclusion. Bri. J.
Orthod. 1999;26:195-203. Available from: doi-
10.1093/ortho/26.3.195

[2] Parker JH. The interception of the open bite in the
early growth period. Angle Orthod 1971;41:24-44.
Available from: doi-
10.1043/00033219(1971)041<0024:TIOTOB>2.0.CO;
2.

[3] Sassouni V. The Class Il syndrome: differential diagnosis
and treatment. Angle Orthod 1970;40:334-341. Available
from: doi- 10.1043/0003
3219(1970)040<0334:TCISDD>2.0.CO;2

[4] Ambrosic MK, Boltezar IH, Hren NI. Changes of some
functional speech disorders after surgical correction of
skeletal anterior open bite. Int J Rehabil Res
2015;38:246-252. Available from doi-
10.1097/MRR.0000000000000123

[5] Thomas M. Graber, Robert L. Vanarsdall Jr and
Katherine W. L. Vig. Orthodontics. Current principles
& techniques. 4™ ed. St Louis, Missouri, USA:

Elsevier;2005. Available from:
https://doi.org/10.1093/ejo/cjil27  [Accessed ~ 22™
February 2006]

[6] Worms FW, Meskin LH, Isaacson RJ. Open-bite. Am J
Orthod. 1971;59:589-595. Awailable from doi-
10.1016/0002-9416(71)90005-4

[7] Sassouni, V. A classification of skeletal facial types.
Mb  1969;55:109-123.  Available  from  doi-
10.1016/0002-9416(69)90122-5

[8] Torres FC, Almeida RR, Almeida-Pedrin RR, Pedrin F,
Paranhos LR. Dentoalveolar comparative study
between removable and fixed cribs, associated to
chincup, in anterior open bite treatment. J Appl Oral
Sci.  2012;20:531-537.  Awvailable  from  doi-
10.1590/S1678-77572012000500007

Volume 11 Issue 1, January 2022

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

DOI: 10.21275/SR22129010724

1463



International Journal of Science and Research (IJSR)
ISSN: 2319-7064
SJIF (2020): 7.803

[9] Cangialosi TJ. Skeletal morphologic features of
anterior open bite. Am J Orthod. 1984;85:28-36.
Available from doi- 10.1016/0002-9416(84)90120-9

[10] Moreno Uribe LM, Miller SF. Genetics of the
dentofacial variation in human malocclusion. Orthod
Craniofac Res. 2015; 18:91-99. Awvailable from doi-
10.1111/0cr.12083

Volume 11 Issue 1, January 2022

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR22129010724 DOI: 10.21275/SR22129010724

1464





