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Abstract

Periodontal disease is caused by a necessary association
of bacteria  and   other   risk   factors.   The    open     bite
malocclusion determined by mouth breathing condition
could be one of the risk factors that aid bacteria to induce
a local periodontal disease in the anterior teeth by a
mechanism that was analyzed in this article. One hundred
and twenty adult patients of both genders presenting an
open bite malocclusion due to a mouth breathing
condition were randomly selected and analyzed to
establish a possible correlation with periodontal disease
in the anterior teeth. Ninety-five percent of the patients
studied were diagnosed with a periodontal disease in the
anterior teeth. The results obtained demonstrated that
periodontal disease in the anterior teeth is prevalent in
patients presenting open bite malocclusion.
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Introduction
 Open bite malocclusion is a divergence in the vertical

dimension between the mandibular and
maxillary anterior dental arches; it is characterized by a loss of
vertical dental edge contact in opposing anterior segments of
the teeth [1]. The etiologic factors that lead the individual to
develop an open bite malocclusion relationship are an
interplay of various different etiologic factors, which are
hereditary and environmental in nature [2-7]. The periodontal
disease etiology is also multifactorial  and   bacterial   plaque
plays an essential role in inducing the disease [8,9]. Although
bacteria are critical to developing a periodontal disease,
bacteria alone   are insufficient to provoke a periodontal

disease; a susceptible host is necessary, and host susceptibility
as local and/or general risk  factors  are  vital  determinants  of
disease status [10-15]. The risk factor may be an intrinsic
feature related with an amplified rate of a subsequently
occuring  disease, but it does not inevitably induce the
disease. In periodontal disease, the risk factors may be
defined as behavioral  in nature, or environmental factors such
as developmental or acquired deformities and conditions that
affect the periodontium. They may also be local and systemic
factors, which may be responsible for providing fragility in a
determinate     tooth  or   teeth   and     adjacent  periodontal
tissues or an indispensable environment for bacterial
colonization or interference in the inflammatory process
[14,15]. An accurate diagnosis is often critical to developing a
well designed and appropriate treatment plan that when
implemented leads to a resolution of the patient's periodontal
disease infection. Thus the principal aim of this study is to
analyze and discuss how, in some individuals, the open bite
malocclusion may contribute, interacting as an etiologic
predisposing risk factor to induce bacteria to provoke a local
periodontal disease.

Materials and Methods
The strategy of this study was to analyze a group of

randomly selected individuals who were diagnosed with
untreated open bite malocclusion due to a mouth breathing
condition to try to establish a possible correlation with a
localized periodontal disease in the anterior teeth. The study
sample comprised of 120 adult individuals of both genders, 50
women and 70 men, ages ranging from 18 to 55-years old,
selected randomly from a private dental office located in
Araçatuba-São Paulo, Brazil, by clinical and radiographic
methods. It was made clear to all potential subjects that
participation was voluntary. All subjects were made aware of
the purpose of our research and the methodology, and they
signed an informed consent for participation in the study.
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Inclusion criteria:  Selection  criteria  comprised  of  ages above
18-years and a mean number of 26 natural teeth, since missing
teeth might have interfered with the results. The sample
included individuals presenting open bite malocclusion
diagnosed via clinical and radiographic means by an
experienced orthodontist (J.K.). To diagnose periodontal
disease, the parameter applied waspresence of periodontal
attachment loss. A millimeter probe marked up to 15 mm (Hu-
Friedy model Color Coded Probe, code CP-15UNC-PCPUNC15,
USA), was applied for assessment of all teeth of each
individual by a single examiner (J.R.K.) Four surfaces
were examined in each tooth: Mesial, buccal, distal and
lingual, and the bone loss in the area was confirmed by
radiographic means. To register the periodontal attachment
loss, a linear measure was obtained from the cemento-enamel
junction (CEJ) until the bottom of the gingival sulcus
or periodontal pocket in each tooth. This was registered
whenever there was equal to or more than 4 mm of
periodontal attachment loss at least on one surface of each
evaluated    tooth  [13].   Exclusion  Criteria:  Subjects  who had
periodontal treatment in the previous 12 months or any
medical condition that would require antibiotic prophylaxis for
routine dental procedures. Individuals who had taken
antibiotics in the previous 3 months or who were pregnant
were also excluded from this study.

Results
Periodontal diseases were diagnosed in anterior teeth in

114 individuals, corresponding to 95% of the total sample
(Figures 1A-1E). All of the 114 diseased individuals displayed at
least one anterior tooth presenting sequelae of periodontal
disease as periodontal attachment loss equal to or more than
4 mm measured from the CEJ. Regarding gender aspect,
periodontal attachment loss was diagnosed in 46 women and
68 men in the anterior region. Six individuals presented  some
parameters of the  periodontal attachment loss but presented
gingivitis in the anterior  teeth (Figure 2). Among the 114
individuals with a periodontal disease in the anterior teeth, all
of them presented a worse periodontal condition in the
anterior teeth, 108 presented some attachment loss in other
areas, 6 presented some periodontal attachment loss in the
posterior teeth and 39 were missing at least 1 anterior tooth.
The most frequently affected teeth by periodontal disease
were 31 and 41, mainly   by  gingival recession or the teeth 31
and/or 41 were absent. All the individuals without any
periodontal diseases were related to the subjects aged
between 18-19 years old.

Discussion
Etiology encompasses the sum knowledge relating to the

origin of a disease. The concepts of the origin of inflammatory
gingival and periodontal diseases are an intricate interaction
among bacteria and other risk factors, such as local,
environmental, emotional, and systemic factors [10-15].
Although bacteria are undoubtedly etiologically associated
with periodontal diseases, efforts to diagnose mainly the other

risk factors may be essential to treating periodontal disease
[14,15].

Figure 1: Diagnosis of Periodontal diseases in anterior teeth
(A-E).

Figure 2: Attachment loss in anterior teeth according sex
[N=120; 1: Individuals; 2: Individuals presenting attachment
loss in anterior teeth; 3: Individuals without attachment loss
in anterior teeth].

The open bite malocclusion, considered a deviation in the
vertical relationship of the maxillar and mandibular dental
arches and with prevalence around 3.5% to 16.5% among
several races in the world, could be in a determined
moment one of these other risk factors which aid bacteria-
inducing local periodontal disease [14]. The main etiologic
factors that lead an individual to develop an open bite
malocclusion are deleterious oral habits such  as fin ger sucking
or lip and tongue position and the mouth breathing condition
[1,3,4]. The mouth breathing condition may influence the
inactive posture of the lips, teeth location, and the functional
tongue movement, and may provoke an open vertical
dimension between the incisal edges of the maxillary and
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mandibular anterior teeth [5-7]. The tooth erupts within its
arch into a certain position according to the two horizontally
opposed forces which characterize a determinant of the
occlusion described as a neutral zone. The inward pressure
generated by the three buccinator muscle bands against the
outward pressure of the tongue and creates a zone of
neutrality that determines the positioning of each tooth, the
entire arch proportions, contours and alveolar process
arrangement [6]. Individuals with mouth breathing condition
may  present  an  anomalous  forward      tongue     posture  to
facilitate a sufficient airway space that will allow breathing
[16]. The anomalous forward tongue posture   produces      the 
absence of an outward tongue pressure against the posterior
arch segments. As a result the maxillary arch is squeezed
inwardly by the pressure of the perioral buccinator
musculature, which is unopposed by the outward tongue
pressure. Then, the maxillary arch shaping grows to be
distorted with a high narrow vault (Figure 3), an atypical
positioning of mainly the incisor teeth, and the anterior
guidance, which  could  determine      bone    and     soft  tissue
thickness or even bone absence and the insufficient band of
the attached gingiva [14,16-18]. After the mid-
palatal suture consolidation, there is no space for a normal
posture of the tongue; then it assumes a forward posture. The
anomalous forward  tongue posture induces various effects. It
evacuates its normal space up in the vault, determines a
continuous, no physiological, and harmful contact of the
tongue against the anterior teeth, with the abnormal
positioning of the anterior guidance [14,16]. The continuous
contact of the tongue against the anterior teeth and the
abnormal positioning of anterior guidance may induce bone
deficiency or bone loss and soft tissue thickness as well as
insufficient band of attached gingiva, enhancing the
accumulation  of    bacterial plaque,  predisposing  the anterior
teeth to develop periodontal disease. Individuals with mouth
breathing condition also present a propensity to decrease
salivary flow, which may lead the anterior area to develop a
periodontal disease since saliva presents antibodies as IgA
and leukocytes competent to kill bacteria by phagocytosis as
well as a mechanical cleaning behaviour, which assists
bacteria control [19]. Treatment planning for any disease
requires diagnoses of all etiologic agents that determine
deleterious pathologic actions and a comprehension of how
these etiologic agents may establish an association to promote
tissue destruction. Then to treat any disease, it is essential to
institute objective as the eradication or the precise
management of all etiologic agents to the low levels,  which
may not induce disease activity or amplify local  or general
resistance  against    the    whole etiologic factors to induce
health . Open bite malocclusion is frequently not aesthetic and

 non-functional, and it is an etiological risk factor aiding 
bacteria     tocause    periodontal    diseases.   In          situations
of  open     bite    malocclusion, local    periodontal         disease
is   prevalent       in       the    anterior    teeth,   and    to  prevent
anterior periodontitis      it    is necessary   to    correct   the
mouth breath condition and the divergence in the vertical
dimension between the mandibular and
maxillary anterior dental arches to eliminate or  control the
deleterious action which predisposes bacteria to provoke

periodontal diseases. However, in some circumstances anterior
open occlusal relationship in adults is difficult to treat in Brasil
due to various factors such as surgical and financial conditions.
Then, even without eliminating open bite malocclusion, some
sequelae of periodontal diseases, such as gingival recession
induced by bacteria and anterior open bite malocclusion, may
be treated or made stable in the anterior region through
plaque control and by enhancing the resistance of the anterior
teeth by applying periodontal    surgical     techniques, such as
improving the amount of attached [18,19] keratinized gingival
tissue. Nevertheless, a definition of a parameter of the
quantity of the keratinized gingival tissue to improve local
resistance to overcome the entire etiologic factors and treat
gingival recession is always difficult to establish. Then the
outcome of treatment is unpredictable. Consequently, this
treatment plan may not establish health in the diseased
area throughout a long stated period. Indeed, it becomes
comprehensible that the major factors to be considered in
treating   a disease is the pthoenicity   of        etiologic
factors    against    the    ability   of   the  host to resist achieving
homeostasis. Then, a mouth breathing condition may provoke
anterior open bite malocclusion, which when associated with
opportunist bacteria may induce anterior periodontal disease. 

Figure 3: Maxillary arch shaping distortion with a high
narrow vault.

Conclusion
Localized periodontal disease in anterior teeth is prevalent

in adult individuals presenting anterior open bite
relationship, a risk factor to aid bacteria to initiate periodontal
disease. The precocious diagnoses and orthodontic treatment
of the open bite malocclusion is essential to preventing
possible development of the anterior periodontal disease. 
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