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Abstract: Bruxism is defined as parafunctional grinding of teeth and due to the excessive wear of the posterior teeth, patients with
long-standing bruxism often have pathological deep overbite. For many decades, treatment of bruxism and deep overbite was focused
on reshaping the bite for achieving an occlusion free of deviations. Despite large efforts, the management of bruxism and subsequent

deepening overbite was not obtained.
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1. Introduction

Deep overbite is one of the frequently seen malocclusions. It
can occur isolated or along with other associated
malocclusions [1]. It is thought to have a hereditary
component. Deep overbite is said to be one of the most
damaging malocclusions [1]. Graber has defined “Deep bite”
as a condition of excessive vertical overlap between the
maxillary and mandibular incisal margins when mandible is
brought into habitual or centric occlusion [2]-[3]. It can be
diagnosed when the lower incisors are overlapped by the
upper incisors more than 2/3rd of the clinical crown height

(fig. 1).
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Figure 1: Virtual patient with deep overbite

The vertical overlap is either described in millimeters or as a
percentage of mandibular incisor crown length overlapped by
maxillary central incisors (1/3rd, 2/3rd and etc.). A notation
of the overbite in percentage is stated as more descriptive and
desirable since the measurement in millimeters does not give
information about the degree of the overlap [1]. The deep
overbite can be classified:

e According to its origin — dental and skeletal deep bite.

e According to the function — true and pseudo deep bite.

e Depending on the extent of deep bite — incomplete and
complete overbite.

e According to the dentition — deep overbite in primary,
mixed and permanent dentition.

Of the above, the deep bite in adult non-growing patients is
the most difficult and complex for treating. In such cases
progressively with age a complicated pathology with
breakdown of periodontal tissues, TMJ and teeth structures
are observed [4]-[8]. Often deep overbite is related with
increased muscular activity and persisting parafunctional

habits (bruxism, teeth clenching and etc.) [9].

Bruxism is defined as parafunctional grinding of teeth and
oral habit consisting of involuntary rhythmic or spasmodic
nonfunctional gnashing, grinding, or clenching of the teeth,
in other than chewing movements of the mandible, which
may lead to occlusal trauma [10].

American Academy of Orofacial Pain defined bruxism as “a
diurnal  (wake-time) and nocturnal  (sleep-related)
parafunctional activity” [11]. The prevalence of self-reported
sleep bruxism is approximately 8% in the general adult
population, in women and men alike [12].

According to Ricketts tooth wear is the most detrimental
bruxism-related condition and as a side effect of it patients
often have a deep overbite [13]. Due to the excessive wear of
the posterior teeth, patients with long-standing bruxism have
pathological overlap and affected facial esthetics and
impaired dental health as a secondary consequence (fig. 2)
[14].
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Figure 2: Effects of bruxism - compared with healthy teeth

Furthermore the deep overbite malocclusion nowadays has
been linked to the periodontal disease induction [15].
Occlusal, bruxism-related forces cause a stress in enamel and
dentin structures and as a result a v-shaped cervical lesions,
abfraction and teeth cracks can also be observed [16]. As a
consequence for many decades, treatment of bruxism was
focused on reshaping the bite as to achieve an occlusion and
articulation that were free of deviations and interferences.
Nevertheless and despite large efforts to optimize occlusal
treatments effective, the management of bruxism and the
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subsequent deepening overbite was not obtained.

2. Purpose

The aim of the current study is to present a contemporary
interdisciplinary treatment, including initial periodontal
therapy, full orthodontic treatment for leveling, alignment
and occlusion height recovery, non-invasive prosthodontic
restorative therapy for the abraded teeth for achieving a full
anatomy and functional integrity and myofunctional therapy
for occlusal balance.

3. Case Report, Diagnosis. Treatment
planning, Treatment progress and Results

3.1 Case report

A 21-year-old male patient was referred to our Orthodontic
Clinic with chief compliant of pathological abrasion,
increasing teeth sensitivity, jaw pain and frequent headaches.
The medical family history of the patient revealed a
hereditary deep overbirte and bruxism. The extraoral clinical
examination displayed a brachycephalic and euryprosopic
face, straight profile with a decreased lower facial height,
hyperactive masticatory muscle and thin lips (fig. 3).

Figure 3: Extraoral view of the patient before the beginning
of the interdisciplinary treatment

v

The intraoral clinical examination showed an expanded upper
dental arch, flat palate, abrasion, teeth fractures, inverted
curve of Spee in the upper dental arch and deep curve of
Spee in the lower dental arch, impaired occlusal function

(fig. 4).

Figure 4: Intraoral view of the patient before the beginning
of the interdisciplinary treatment

3.2 Diagnosis

To support the orthodontic analysis a silicone impressions of
both dental arches and bite registration were taken. The
impressions were poured with stone plaster and the obtained
casts were mounted into KaVo PROTARevo articulator
using an individual face bow. For better visual control and
treatment outcomes the casts were scanned and imported in
Orapix software® (Orapix Co., Seoul, Korea). A 3D virtual
set-up with final leveling and alignment was made (fig. 5).
After the casts were dubbed, they were given to the
prosthodontic specialist to make his treatment plan.
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Figure 5: Orapix® set-up preparation

A full photo-documentation protocol was performed with
Canon EOS - 550D Camera and Sigma EM-140 DG Ring
Flash. The extraoral facial documentation included profile
and frontal facial views of the patient. The intraoral
documentation included occlusal (frontal and lateral) and
dental arches photos. This protocol was performed in a 3-
month period (fig. 3 and fig. 4).

Panoramic radiographs and lateral cephalograms were taken
before the beginning of the orthodontic treatment and after
the end of it. The biometric orthodontic analysis showed:

Angle Class | molar and canine relationship.
1 mm overjet.

>2/3rd overbite.

Expansion in both teeth arches.

Spaces.

Rotated and inclinated teeth.

Deviation of the lower midline.

The Cephalometric analysis revealed a skeletal Class | with
ANB angle of 0.7 degrees and skeletal Class | according to
Wits analysis (-0.35), hypodivergent skeletal type, skeletal
deep bite, parallelism of facial planes — FH, SpP, OcP, M

(fig. 6).

The panoramic radiograph revealed all the permanent teeth
are existing. In some teeth a bone loss was established (fig.
6).
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Figure 6: Cephalometric analysis and panoramic radiographs before and after the treatment

After the full case analysis was made an interdisciplinary
treatment plan with initial periodontal therapy, full
orthodontic treatment and prosthodontic restorative therapy
was accepted.

3.3 Treatment planning

The first part of the treatment included initial periodontal
therapy with scaling and oral hygiene motivation program.
Next part was a full orthodontic treatment with fixed
appliances — in both arches with Inspire ICE™ ceramic
braces (Ormco). The treatment progress in the upper jaw
started with occlusal disarticulation, proclination of upper
frontal teeth, leveling and alignment. In the lower jaw the
treatment included proclination of the lower frontal teeth,
leveling and alignment, buccal uprighting of 31, 41 and
mesial tipping of 31, 32, 33 [6],[7],[17],[18].

The active treatment stages included:

1)Braces bonding in the upper jaw and disarticulation.

2)Trainer for Braces (T4B™) adjustment. The patient was
instructed to wear the appliance every day, mostly at the
night and 1-2 hours during the day.

3)Braces bonding in the lower jaw three months later.

4)Non-invasive esthetic build-ups by composite material for
restoration of the anatomical entity after orthodontic
leveling, alignment and occlusion height recovery.

5)Braces de-bonding.

6) Fixed retainers were bonded in the both jaws.
7)Retention with Trainer for Temporo-Mandibular Joint
(TMJ™) for prophylaxis of parafunctional habits.

The orthodontic treatment plan included Trainer T4AB™ for
reduction of the overlap and for balance of the masticatory
muscles which were with increased activity.

3.4 Treatment progress and Results

After the end of the interdisciplinary treatment the extraoral
appearance of the patient was improved (fig.7). The
parafunctional habit of bruxism, TMJ and jaw pain symptoms
were eliminated. The function was improved by an equable
multipont  contacts and stable intercuspidation. A
myofunctional balance of the masticatory muscles was
achieved. The overbite was reduced to 1/3rd and the overjet
was eliminated (fig. 8, 9, 10).

Figure 7: Extraoral view of the patient after the end of the
interdisciplinary treatment
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Figure 8: Treatment progress of the patient. Before the beginning of the treatment — (a), (b), (c), after the end of the
orthodontic treatment — (d), (e), (f) and after the prosthodontic restorations were made — (g), (h), (i)

d) > i - f)

Figure 9: Treatment progress. Intraoral view of the patient.

Photos before the beginning of the treatment — (a), (b), after

the end of the orthodontic treatment — (c), (d) and after the
prosthodontic restorations were made — (e), (f)

o

Figure 10: Occlusion of the patient before ((a), (b), (c)) and
after ((d), (e), (F)) the interdisciplinary treatment
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Figure 11: Patient after 3 years of retention

4. Discussion

Both problems — bruxism and deep bite are associated with
parafunctional activity. The larger the occlusal contact area
become, the stronger the association between occlusion and
teeth fractures [19] have been observed.

Patients can be managed with oral appliances of various
designs. The fixed appliances which use aggressive
biomechanics and intrusive arches (utility arch) have a
moment of rotation which can lead to unwanted proclination
of the frontal teeth [4], [20]. By using only fixed appliances
and intrusive mechanics the OcP and curve of Spee can be
leveled and intrusion can be achieved but the correction of
muscle activity is impossible. Furthermore the masticatory
hyperfunction increases the risk of relapse. If a restoration of
the occlusal surfaces is made only, patients often fracture
them, because of the excessive muscle activity. If only a
myofunctional appliance is used, the teeth could not be
aligned. Also activator appliances are inappropriate for
applying in adult patients, because they need continuously
wearing, which disturb the social life of the patients. Not
least the treatment time with activators is extended.

Taking into account these facts, an interdisciplinary treatment
for managing these problems was used [21]. Combination of
fixed and myofunctional appliances makes the leveling and
opening the bite by intrusion of anterior teeth and eruption of
posterior teeth possible simultaneously. This is a
contemporary approach which includes not only better teeth
alignment and leveling with non-invasive composite build-
ups, but also a myofunctional appliances — Trainers (T4B™
and TMJ™) which eliminate the excessive muscle activity.
This is a key-part in this management and a guarantee for
long-term stability of the occlusion. Also short period of
treatment time and less chances of relapse are reported in the
literature, because the correction of a malocclusion is done
by elimination of soft tissue dysfunction [22].
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The Trainer for Braces™ (T4B™) is highly flexible, retrains
the oral musculature (the Myofunctional Effect™) and treats
the temporomandibular joint (TMJ) disorder (fig. 12). Braces
Channels accommodate brackets and orthodontic archwire,
and protect cheeks and gums, while lip bumpers discourage
overactive lip muscle activity [23], [24].

V //

Figure 12: Trainer for Braces (T4B™)

The TMJ Appliance™ relaxes the cranio-mandibular muscles
— for extracapsular relief (Fig. 13). It treats symptoms by
decompressing the joint through its aerofoil shaped base and
eliminates the bruxism with its double-mouthguard effect.
Further relief is provided by the change in the resting length
of the muscles when the appliance is in place. This treatment
assists in relieving TMJ and cranio-mandibular symptoms,
limiting bruxing and grinding, and improves patient comfort
[23], [24].
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Figure 13: Trainer for TMJ (TMJ™)

5. Conclusion

It is critical for successful dental therapy to understand the
relationship between the parafunctional activity and
subsequent formation of orthodontic malocclusions. The
complexity of such cases needs comprehensive treatment
plan and proper interdisciplinary ~management. The
combination of different fields of dentistry makes the long-
term stability of patients’ occlusion possible.
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