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Abstract

Orthodontic treatment of the patient with severe teeth attrition was performed
with the provisional restorations to recover occlusal vertical dimension. The
increase in VDO causes posterior mandibular rotation and the increase in overjet.
The overjet correction is one of the main goals of the orthodontic treatment
in these patients. The anterior mandibular position was obtained at the end of
orthodontic treatment. Condylar positions were assessed immediately after the
bite raising procedure and after the completion of treatment. Both CBCTs of the
temporomandibular joints and the Joint vibration analysis (JVA) were performed.
Coronal views of the CBCTs of TMJs and zoomed vibration views of the JVA of
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Introduction

Cases with severe attrition present challenge to orthodontist as
are related to a loss of the occlusal vertical dimension (VDO) [1].
Attrition is the wearing away of a tooth as a result of tooth-to-
tooth contact, as in mastication, occurring only on the occlusal,
incisal, and proximal surfaces [2]. Teeth with severe attrition are
subject to restorative treatment. Space necessary for the teeth
height gain is obtained from the increasing of the occlusal vertical
dimension [3].

The latter is obtained via mandible posterior rotation [4]. The
rotation hinge axis for the mandible is the center of the condyle
head [4]. With posterior mandible rotation, the lower facial
height increases and the overjet is increased either [5]. Overjet
correction is one of the goals of the orthodontic treatment in
these patients.

Various techniques are used to assess the condylar position in
CBCT images of temporomandibular joints [6,7], emphasizing
the sagittal and axial views as the main point. The condylar
position obtained in sagittal and axial views are measured with
little regard to the coronal view. The most results suggest that,
Class | and Class Il patients exhibit superior-anterior position of
the condylar head as viewed in the sagittal cross-sections and
posterior-superior position in Class Il patients [7,8].

Functional evaluation of the opening-closing movement of
the condyle heads in TMJs is necessary to observe. Different
techniques are used for this purpose, among them computerized
axiography [9], ultrasonic jaw-tracking devices for sagittal
condylar inclination [10] and others.

The implementation of the joint vibrant analysis system was
described by different practitioners as an effective tool for the
non-invasive preliminary assessment of the internal TM joint
derangements [11].

The aim of this article is to present the case of practical
implementation of the joint vibrant analysis procedure in TM
joint of the patient undergoing orthodontic treatment.

Case Description, Diagnosis and
Treatment Planning

Male patient 27 years (Figure 1) was referred by a general dentist
to undergo orthodontic treatment before permanent restoration
of the severely worn teeth (Figure 2).

The examination protocol included: clinical examination,
muscle and joint palpation, models mounted in the articulator
assessment, CBCT of the TMJ, lateral cephalomentic (Figure 3)
and panoramic X-rays (Figure 4) and joint vibrant analysis of the
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temporomandibular joints (JVA, Bioresearch, Milwaukee, USA)
(Figure 5).

The initial procedure was to restore the lower incisor crown
heights. The wax-up for remodeling of the lower incisor
height was done by the orthodontic lab technician. The upper
model was mounted into the articulator SAM 3 (SAM, Munich,
Germany) according to the face bow recording of the upper jaw
position in the patient. The bite registration was taken in the
centric occlusion. The articulator pin was raised by the distance
necessary to obtain adequate lower incisor height as established
by the esthetic goal. The pin was raised by 5 mm. After the incisors
were restored on the model in white wax, the canines and the
posteriors were also restored according to the flat occlusal plane
in the lower jaw (Figure 6).

The indirect temporary restorations were made with the
composite (Filtek flowable, 3M ESPE, USA), put into the

Qigure 2 Intraoral photos before treatment.
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Figure 3 Cephalometric X-ray before treatment.
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Figure 4 Panoramic X-ray before treatment.
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transparent tray. The tray was made on the wax-up model with
the use of pressure-molding technique (Erkopress, Germany).
After the restorations were put in place the CBCT of the TMJs was
made as well as the Joint Vibration Analysis procedure.

After placing the indirect temporary restorations braces with the
0.022 slot and Roth prescription (Ispire Ice, ORMCO, USA) were
bonded with the use of direct-bonding technique (Figure 7).

The wire sequence included 0.014 NiTi coated upper and lower,
0.016 x 0.022 NiTi coated upper and lower, 0.016 x 0.022 ss
upper and lower, 0.017 x 0.025 ss with U-shaped loops distal to
lateral incisors on the upper and 0.017 x 0.025 ss without loops
on the lower. The detailing wires were 0.016 NiTi on both arches.
Class Il elastics (170 g, 3/16”, 3M Unitek) were added at the stage
of 0.017 x 0.025 ss wires upper and lower. The elastic wear was
aimed to place the mandible anteriorly and to reshape the upper
dental arch through the force applied to the U-shaped loops on
the upper wire (Figure 8).

The treatment was accomplished in 11.5 months. The final facial
and intraoral photographs are shown in Figures 9 and 10.
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Cigure 5 Joint vibrant analysis after the crown height raise. J

At the end of treatment before debonding the panoramic and accelerometers are placed on the skin surface of a patient in
cephalometric X-rays (Figure 11) were taken and the CBCT of the  the area of the lateral poles of mandibular condyles with the
TMJs also assessed. mandible in the maximum opening position. Accelerometers

t fer the joint dsinto th ft Figure 6).
The superimposition tracings of the start and finish cephalometric ransfer the joint sounds into the program software (Figure 6)

X-rays are shown in Figure 12. The program software measures the vibrations in each joint
and makes a numerical assessment of the vibration amplitude
in Pascals. There are typical waveform patterns seen in Joint
Vibration analysis, which correspond to different internal
Discussion and RESUltS 'der.angements. The patier'1t‘s vik.J.ration p'atte‘rn (Figures 5 and 13)

indicates condylar head instability. Patient’s records also show
Joint vibrant analysis procedure is a non-invasive |ow amplitude vibrations; the origin of vibrations is localized in
temporomandibular  joint sound processing. The sound the left TMJ, the maximum jaw opening is measured as 51 mm.

Joint vibrant analysis measuring was taken at the completion of
orthodontic treatment and the results are presented in Figure 13.

© Under License of Creative Commons Attribution 3.0 License 3
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Qigure 6 Joint vibration analysis procedure. J
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Figure 8 Mounted models with waxed-up lower anterior and
posterior teeth. J
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K Figure 9 Facial photographs at the end of treatment.
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Figure 11 Final panoramic and cephalometric X-rays.
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Post-treatment JVA data indicates the presence of the same type
low amplitude vibrations with no change to the vibration values
(Figure 13).

Monitoring condylar position both with joint vibrant analysis and
the CBCT scans enables clinician to control condylar head position
during the occlusion modification treatment, as stated earlier.

Combining joint vibrant analysis zoomed vibrations view with the
coronal and sagittal views of joint CBCTs is a way of controlling

ISSN 2576-392X Vol.1No. 1:4

of the condylar head stability in patients undergoing changes of
VDO and orthodontic treatment.

The raising of the bite was monitored by the CBCT scanning of
the TMJs. The immediate CBCT scan of the TM Joints after the
bite raising procedure was made. The sagittal and coronal views
are shown in Figure 14 (left) and Figure 15 (right).

Several parameters were assessed. Among them: the shape and
the dimensions of the condylar head, the cortical bone contour
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Ggure 13 Start and finish cephalometric tracing superimpositions.
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of the condylar head. The coronal view is extremely important
to control mesio-lateral condylar head position and to assess
its mechanical stability. The sagittal view is necessary to assess
the mesio-distal condylar head position and the space between
the condylar fossa, articular eminence, and the condyle head.
The initial after-raising the bite scans show non-similar internal
dimensions in both joints. The increased vertical dimension in
the left joint on both views is associated with the more anterior
position of the condyle head.

Immediately after placing the indirect restorations on the
posterior teeth the occlusal adjustment procedure was made
to control the transversal position of the mandible. The criteria
for the correct transversal position of the mandible was the
coincidence of the upper and lower midlines.

The final CBCT scans of both TMJs were made immediately after
the completion of treatment. The sagittal and the coronal views
of both condyles are shown in Figures 16 and 17.

The dimensions between condyle head, articular eminence
and the articular fossa were established similar at the end of
orthodontic treatment. Schematic views of both condyles with
relative dimensions are shown in Figures 18 and 19.

The sagittal and the coronal views of the left condyle
immediately after raising the bite.

KFigure 14
(

i

Figure 15 The sagittal and the coronal views of the right condyle
K immediately after raising the bite.

ISSN 2576-392X Vol.1No. 1:4

Conclusion

Patients undergoing changes in VDO and orthodontic treatment
are prone to exhibit TMJ condylar head instability. These findings
can be non-invasively assessed with the help of the joint vibrant
analysis and confirmed by the coronal views of the TMJ CBCTs.

Figure 16 The sagittal and the coronal views of the left condyle
K immediately after completion of treatment.

Figure 17 The sagittal and the coronal views of the right condyle

K immediately after completion of treatment.
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Figure 18 The sagittal and the coronal views of the right condyle
immediately after completion of treatment. Schematic

K view. j
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Figure 19 The sagittal and the coronal views of the left condyle
immediately after completion of treatment. Schematic

K view. J
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