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COMPARING IMPLANT SUPPORTED MANDIBULAR OVERDENTURE
WITH CONVENTIONAL COMPLETE DENTURE REGARDING
OCCLUSION AND DISOCCLUSION TIME USING T SCAN

Mahmoud El Moutassim-Bellah El Homossany* and Hebatallah Tarek Abdallah®

ABSTRACT

Aim of the study: to compare complete denture with implant supported overdenture regarding
occlusion and disocclusion time using a T scan.

Materials and methods: A crossover clinical trial was adopted,50 patients were selected for
this study. The assessment was carried out with conventional complete dentures and then with the
same dentures after loading of the implants. Computerized occlusal analysis using the T-Scan III
system was conducted to perform baseline computer-guided occlusal adjustment for conventionally
fabricated dentures. Recording of OT (occlusion time) and DT (Disocclusion time) right and left
values using the T-Scan were subsequently carried out for all dentures, first without implants and
then after implants loading. All T-Scan procedures were carried out by the same clinician.

Results: Independent t test was used in this study because data was normally distributed. The
OT values were recorded and a mean OT value was calculated for each subject, where the CD
Complete denture group mean OT (0.49+(0.21)s which was about 0.13 s longer than the Implant
Supported Over Denture(ISOD) mean OT (0.36+(0.19). The disocclusion time were for right 0.55+
0.25 for CD and 0.35+ 0.32 for ISOVD, while on the left was 0.56+0.24 for CD and 0.37+0.27
for ISOVD. There were highly significant results between the two groups in Occlusion time and
disocclusion RT and left 0.0016, 0.0007, 0.0003 respectively.

Conclusion: Using the computerized analysis of the Occlusion Time, Implant supported over
denture proved to be a better treatment option regarding occlusion and disocclusion time where
timing decreased significantly after implant loading.

INTRODUCTION relationship, and errors in diagnosis and treatment

A recording medium is necessary to register will result.

the patient’s interarch relationship. If the interarch The introduction of different interocclusal
registration is inaccurate, the mounted casts will recording materials has put clinicians in dilemma.
not show the patient’s existing maxillomandibular In the era of developing world of dentistry the
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different materials are introduced for interocclusal
record with different brand names because of this;
the utility of the material is confusing for successful
delivery of prosthesis.”

Occlusal forces that can destabilize a complete
denture prosthesis during function can result from
a poor occlusal force summation location ?¥. This
unseen collection of unbalanced forces can assist in
movement and dislodgment of both upper and lower
opposing complete dentures, while the prostheses
are subjected to occlusal function. Developing a
complete denture occlusion that aligns the occlusal
forces along the posterior midline of the hard palate
and within the center of the distribution of occlusal
contacts will insure the denture is seated vertically
during occlusal loading upon the most supportive
edentulous tissue-bearing area.

Limitations during registration and transference
stages of the maxillomandibular relationship are
encountered due to a variety of difficult intra-
and extraoral conditions, resulting in some errors
in the interocclusal relationship of mounted
casts.” One of the causes of this occlusal inaccuracy
attributable to the clinical stage of interocclusal
registration is related to the properties of the
interocclusal recording materials®® because they
can critically affect the accuracy of the interocclusal
registration, apart from the operator’s clinical
ability and the techniques followed.”® Among
the properties of an ideal interocclusal recording
material, the most important parameter that may
be used for selection of the material is dimensional
stability and accuracy because this avoids any
the maxillomandibular

discrepancies between

registration and mounting of the casts.

Occlusal contact is usually assessed with
articulating paper to reveal initial contacts. Dark,
wide marks are understood to be sites of high
pressure, whereas lighter marks are associated with
sites subjected to lesser loads, and the presence of
numerous, similar markings is suggestive of equal,
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evenly distributed loads. However, as some authors
have noted, the marks produced by articulating paper
may be difficult to reproduce and lend themselves
to subjective interpretation. A study designed to
investigate marking surface as the only variable,
articulating paper was placed between epoxy resin
models of dental arches that were then mounted on
an articulator and subjected to compression loads
ranging from 25-450 Newtons. The results showed
that despite a general increase in the marking surface
with an increase in applied load, there was only a
one-in-five chance that a pair of similar markings
would describe the same load. Moreover, because
articulating paper is unable to register occlusal
contact force or time sequencing, it is an insufficient
indicator of occlusal contact simultaneity.'*-'V

The
equilibration has been possible in recent years

objective  assessment of  occlusal
through computerized occlusal analysis. The T-Scan
system was developed by Maness et al'? in 1987.
The latest version (T-Scan III) provides a dynamic
visual evaluation of a patient’s occlusion from initial
tooth contact to maximum intercuspation. '*'> The
system records relative force values ' but it allows
for objective quantitative evaluation of occlusal
balance by recording timed occlusal contacts and
by displaying numerical values for occlusion and
disocclusion times. Occlusion time (OT) is the time
from the first contact of occluding teeth to maximum
intercuspation, and disocclusion time (DT) is the
time from maximum intercuspation to complete
disocclusion during lateral movement.'’!” The
clinical goal is to reach maximum intercuspation
in less than 0.2 second and disocclude all posterior
teeth in less than 0.4 second.®”The shorter the
OT, the less time required to contact all teeth and
the fewer the prematurities as the patient closes
into maximum intercuspation, indicating occlusal
contact simultaneity and equilibration. Shorter
DT (less than 0.5 second) has shown to decrease
contractile muscle activity significantly to near
resting state values during mandibular excursions
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and decrease the stress on the temporomandibular
joints (TMJs).@022

The T-Scan system was found to be considerably
accurate and reliable®2 and has been implemented
dental
including complete denture prosthodontics.®**3 Of
those studies, only 1 investigated both OT and DT
in complete denture wearers.!'”

in different clinical applications 63V

A study was made where FGP functional gener-
ating path single crown was made versus normal
occlusion. The results showed significantly smaller
changes in OT and DT than those from conventional
single crowns.

MATERIALS AND METHODS

A crossover clinical trial was used. The
evaluation was carried out with conventional
complete dentures and then with the same dentures
after implant placement.

Edentulous participants, (50 to 62 years of
age) were selected from the Department of Oral
and Maxillofacial Prosthodontics at Ain Shams
University. All patients were given detailed
information about the investigation and provided
written informed consent for their participation. All

participants had an Angle class I jaw relationship
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with no history of temporomandibular disorders.
The ridges were well developed, and the mucosa
was healthy and firmly attached to the underlying
bone.

Exclusion criteria included the presence of
major medical problems or severe chronic diseases
or any intraoral soft or hard tissue pathology. New
conventional maxillary and mandibular complete
dentures were fabricated for all participants in a
conventional manner.

with
in custom trays.

Elastomeric  definitive  impressions
border tracing were made
Maxillomandibular records were made using
rubber base; vinyl polysiloxane as interocclusal
records material* and mounted on semi-adjustable
articulators using facebow **, centric relation,
and protrusive records. The occlusal scheme
was bilaterally balanced occlusion. Laboratory
remounting was provided to correct occlusal
errors. Clinical adjustments were then carried out
conventionally on the day of denture insertion and
continued throughout the first week until participants
were free from any discomfort from their dentures.
Clinical remounting procedures were then carried
out two weeks later to refine occlusal contacts after

denture settling.

Fig. (1) Bite registration for the patient using vinyl polysiloxane

* Kettenbach GmbH&Co.KG,Germany
** Dentatus AB Jakobsdalsvagen Ha,gersten,Sweden
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T-Scan device*** : a T-Scan device used for
occlusal load equilibration

It consists of :

* Scan handle and lab-top.

* Box of large and box of small sensors.

* Box of large and box of small sensor supports.

- The sensor support provided enough width to
cover the molars and the patients were allowed to
close comfortably, tried in to choose the correct
support size.

Sensors support was attached to the T-Scan
handle with the “Sensor Position Guide” faced up
until it clicks into place.

- The latch was lifted, and the sensor was
inserted, which were the same size as support so
that the outside edges of the sensor slid into the
sensor support channels then the latch was closed to
lock the center in place. A green light indicated that
the sensor was properly connected.

- Patient Record:

Records done in centric, eccentric and protrusive
positions by the following steps:

* The patient record was created by clicking
“New Patient,” and the patient information,
first, middle and last name, gender, date of birth
and ID number was filled.

* The sensor was inserted into the mouth like that
in impression tray.

* Patient opened his/her mouth slightly.

* The sensor was inserted so that the position
guide touch the central incisor at the midline.

* The sensor was held in place so that the sensor
level with the occlusal plan.

* T-Scan device used a range of colors to

#%:% Tekscan®, south Boston, U.S
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differentiate the forces on the teeth, Adjusting
sensitivity ensure the entire color spectrum is
used to visualize the differences in these forces
and the maximum forces are within the sensor
force range, and this was done by:

* The patient was asked to bit and clench firmly

* The patient was asked to clench, and the tooth
contact was observed on the screen.

* Theideal setting is maximum three pink contact.

* Records taken at centric,eccentric and protrusive
positions.

Before measuring the timing, corrective occlusal
adjustments were carried out using the center of
force (COF) concept for each participant. Each
patient was asked to firmly occlude into the sensor
with their dentures until maximum intercuspation
occurred, maintaining their teeth together for
1 to 3 seconds, and then disoccluding and re
intercuspating into the sensor once again. Premature
contacts were then adjusted based on the overloaded
contact locations displayed and demarcated within
the system’s 2D and 3D force/view panes (through
color coding and force values).

Each reading was repeated four times, and an
average reading was taken for each patient for OT
and DT.

All patients later were prepared to receive two
conventional 3.25mm diameter and 10mm length *
implants in the interforaminal region of mandibular
ach.

The lower denture was duplicated and used
to construct clear acrylic surgical stent, then the
proposed sites of the implants were marked on
the surgical stent and holes have been drilled The
Surgical stent was used to guide the insertion of the
two implants in the anterior area between the two
mental foramina.
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After flab reflection, 1.3 mm pilot drill was lightly
pumped up and down vertically perpendicular to the
occlusal plane through the holes of the surgical stent,
penetrating the crestal bone 3-4 mm. Sterile internal
and external saline irrigation was used throughout
the drilling procedure

The pilot holes were deepened to a depth of
the implants to be placed using osteotomy drill of
10 mm. Implant 3.25mm diameter, 10mm length*
was carried to the osteotomy site, and was rotated
in a clockwise direction while exerting a slight
downward pressure using a finger ratchet driver.

The wrench torque was connected to ratchet
driver (with the
clockwise).

directional arrow facing a

The final stage of placement was carried out with
carefully controlled turns for full seating, 1/4 turn
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rotation with 15 seconds pauses between rotations
.once implants is in place, cover screw are added

until delayed loading.

After three months, abutments were placed, and
metal housing was picked up in the fitting surface of
the denture, and a new Tscan record was made after

loading of the implants.

Statistical analysis was performed with IBM®
SPSS® Statistics Version 20 for Windows. Data
were collected, tabulated, and presented as means,
standard deviations, and medians. The Kolmogorov-
Smirnov test of normality was conducted for the
OT, DT right and left data. Most of the variables
were found to be normally distributed. Data were,
therefore, statistically analyzed with the paired
t test (p = 0.0005).

== —

Fig. (2) T scan device and sensors
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Fig (3) Recording the timing of occlusion and disocclusion and examples of computer displays of T scan

* INNO fixture,Cowellmedi.Co.,Ltd,German
®IBM Corporation, NY, USA.
®SPSS, Inc., an IBM Company.
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Fig (4) Implants intra oral view and intalgio view of the denture

RESULTS

A total of 50 subjects included in the study
underwent the recording of their occlusion times
during Mandibular opening— closing movements.
The OT values were recorded and a mean OT value
was calculated for each subject, where the CD group
mean OT (0.49+(0.21)s) was about 0.13 s longer
than the ISOVD mean OT (0.36+(0.19). This was of
statistical significance.

The disocclusion time were for right 0.55+(0.25)
for CD and 0.35+(0.32) for ISOVD ,while on the
left was 0.56+(0.24) for CD and 0.37+(0.27) for
ISOVD

There was highly significant results between the
two groups in Occlusion time and disocclusion RT
and left 0.0016,0.0007, 0.0003 respectively.

DISCUSSION

One of the causes of occlusal inaccuracy is
attributed to the clinical stage of interocclusal
registration. So proper choice was made for the
interocclusal recording material in this study. vinyl
Polysiloxane was used because the material has
high dimensional stability.?”

The
conducted using the T-Scan system. The system

computerized occlusal analysis was
uses a 100 mm thick recording sensor that scanned
in 0.003 second increments. Occlusal adjustment
for all dentures was made first using T scan. It was
then used to record occlusal parameters, namely,
OT and DT, for dentures without and with Implants.
All scanning procedures were carried out by the
same clinician. The size of the sensor (large or

small) was chosen to suit the participant’s dental

TABLE (1) Occlusion and disocclusion time (seconds) in conventional versus implant supported overdenture.

Occlusion parameter Conventional dentures Implant supported overdenture P value
Mean (£SD) Mean (£SD)

Occlusion time 0.49+(0.21) 0.36+(0.19) 0.0016

Disocclusion time Rt 0.55+(0.25) 0.35+(0.32) 0.0007

Disocclusion time Lt 0.56+(0.24) 0.37+(0.27) 0.0003




COMPARING IMPLANT SUPPORTED MANDIBULAR OVERDENTURE

arch. Before any occlusal data acquisition and
according to the manufacturer’s recommendation,
a proper sensitivity range was established: ¢» and
sensor conditioning procedures of 4 test closures
were performed for each patient. For all scanning
procedures, participants were requested to sit in an
upright position. The sensor was held consistently in
the same place concerning the teeth. It was adjusted
to be parallel to the occlusal plane and centered on
the midline between the central incisors .??

Exact analysis of occlusal contacts and occlusal
force is a problem in functional diagnostics that
has not yet been thoroughly settled, despite the fact
that the harmful consequences of an unbalanced
occlusion are severe. In clinical practice, the
present-day analysis of the occlusion is reduced to
representing force with color-marking articulating
papers that leave ink marks upon the teeth. However,
these marks only indicate the localization of contacts,
but do not describe reliably the occlusal force
relationships. The precise analysis that incorporates
time resolution and plots the distribution of forces
within the occlusion is not possible when employing
the traditional occlusal indicator methods. A
detailed occlusal force and timing analysis can only
be provided by performing a computer-assisted
analysis, using the T-Scan III system which records
changing relative occlusal force levels and real-time
occlusal contact sequence data with High Definition
(HD) recording sensors. This study demonstrates the
use of this computer-based occlusal measurement
method that reliably describes the time-dependent
distribution of occlusal force evolution to compare
between Conventional complete denture and
implant supported overdenture. ¢

The significance of the occlusion time is
based on a measure of the degree of the bilateral
simultaneous contacts. It is known that in subjects
with their natural dentition, teeth can occlude
simultaneously in 0.1 seconds or less and that all

teeth can measurably disocclude immediately
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in less than 0.3-0.5 seconds. ®”The closer to 0.1
second that passes from the first to the last contact,
the better the right side to left side, and the better
the anteroposterior simultaneity is. So, the overall
occlusal force balance is consequently distributed
throughout the arch in a better way. This result
indicates that the adaptation to the occlusal design
occurs and muscular responses to the masseters and
the temporalis are considerably improved .

The T-scan was adopted in the present study to
detect occlusal contacts because it could not only
locate premature contacts and occlusal interference
more clearly>*® but also relate occlusion to other
elements of the articulatory system simply through
occlusion time OT and disocclusion time DT. OT
is directly related to patients’ occlusal contact pat-
tern and has been considered as a capable descrip-
tion of occlusion®#?, whereas, DT could relate
tooth contacts to muscle activity“®" . Abnormalities
in DT would result in a change of muscle activity,
thus facilitating the occurrence of TMD®”. Accord-
ing to the manufacturer, OT is recommended as less
than 0.2s, and DT less than 0.4s%4?, However, in
a survey conducted by Haralur et al.', the average
OT and DT in normal dentate subjects with healthy
TMJs were 0.69s and 0.79s respectively. Another
survey performed by Ma et al.*® in a Chinese popu-
lation with Angle class I relationship and healthy
TMIJs showed an average of 0.34s for OT and 1.00s
for DT. Also, in the present study, the average OT
were 0.49+(0.21) for complete denture .0.36 for
ISOVD respectively. The disocclusion time were
for right 0.55+(0.25) for CD and 0.35+(0.32) for
ISOVD ,while on the left was 0.56+(0.24 for CD
and 0.37+(0.27 for ISOVD which were between
the results obtained by Haralur ef al. and Ma et al.,
but still much longer than the recommended values.
These discrepancies may be probably explained by
individual difference. The phenomenon indicated
that more physiologic harmonious function might
be achieved by ISOVD than a complete denture.
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To ensure valid and reliable results, the occlusal
adjustment and the recording of T-scan were carried
out by the same examiner to exclude interexaminer
variations“?. Furthermore, considering an increas-
ingly significant relationship was reported between
the sagittal plan head-neck posture and initial oc-
clusal contacts for patients over the age of 30 “9, all
the occlusal adjustment procedures were done with
participants sitting in a relaxed upright position. As
instructed by the manufacturer, the sensors of T-
scan can be used up to 15 to 25 times“?.

The results of OT and DT rejected the null hy-
pothesis and revealed that OT and DT were signif-
icantly smaller in ISOVD than complete denture,
Moreover, more comfortable feeling and less chair-
side time in ISOVD, compared with conventional
dentures which was consistent with the result of a
previous study carried out by adhesive versus non
adhesive. ¢

CONCLUSION

Using the computerized analysis of the Occlusion
Time, Implant supported overdenture proved to
be a better treatment option regarding occlusion
and disocclusion time where timing decreased
significantly after implant loading.
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