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EVALUATION OF THE RETENTION IN THE THERMOPLASTIC
ACETAL RESIN DISTAL EXTENSION PARTIAL DENTURE
PROSTHESIS WITH DIFFERENT DENTURE BASE EXTENSIONS
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ABSTRACT

Objectives: The present study was conducted to investigate the retention and the patient
satisfaction of the Thermoplastic Acetal resin distal extension partial denture prosthesis with
different denture base extension length either extended to covered the retro molar pad or extended
just at the anterior border of the retro molar pad in unmodified Kennedy class II mandibular cases.
Thermoplastic Acetal resin partial denture is more comfortable and can replace any number of

teeth in a dental arch.

Methods: Total number of ten healthy patients with unmodified Kennedy class II mandibular
cases were selected and received extra coronal attachment on the experimental side , and received
unilateral partial denture with thermoplastic Acetal resin framework. The patients were grouped
into two groups. Group I received mandibular unilateral distal(without denture base extension)
just end at the anterior border of the retro molar padand group II received mandibular unilateral
distal(with denture base extension ) covered the retromolar pad. Then the retention evaluation and
patient satisfaction was done at insertion of dentures , six months and after 12 month from the

insertion.

Results: For both groups regarding the retention evaluation, there was insignificant difference
between both groups as P-value > 0.05. Regarding the patient satisfaction Group I (without denture
base extension) showed statistically significantly higher mean satisfaction score than Group II.

Conclusions: The patients were received mandibular unilateral distal(without denture base
extension) more satisfied by the prosthesis. and regarding the retention there was non significant
difference between both groups so theunilateral partial denture with thermoplastic Acetal resin
framework without denture base extension more preferable .

KEYWORDS: Distal extension Removable partial denture, AThermoplasticAcetal resin
framework.

* Lecture , Prosthodontic Department, faculty of dentistry , Cairo university.
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INTRODUCTION

The problems of distal extension base cases
are mainly due to the absence of the posterior
abutment and the difference in resiliency between
the periodontal ligament of the abutment teeth and
the mucoperiostium covering the edentulous ridge.
This causes the denture base tend to rotate around
the fulcrum line under loading, thereby exerting
excessive torque on the abutment teeth which could
lead to their early loss. ¥

Osseointegrated implants considered one of the
best treatment modalities that provide prosthesis
for unilateral distal extension base cases. Even a
single implant placed in a strategic position But,
Even though they provide successful outcomes and
superior biomechanical qualities, there was certain
limitation may contraindicate the uses of implants®

Various design concepts were suggested to
solve the problems of unilateral distal extension
base cases. The conventional removable partial
denture mainly associated with such as increased
gingivitis, periodontitis, and abutment mobility.
And that mainly need to crossing the dental arch to
achieve cross arch stabilization .which causes more
discomfort to the patient. Unilateral restorations that
do not cross the other side of the arch are considered
for this reasonoptimal treatment for unilateral distal
extension base cases.®?

Extra coronal attachments were also successfully
used in unilateral distal extension base cases
since they provide good esthetics, retention, and
favorable distribution of stresses to the abutment
teeth. Theyare also well tolerated by the patient and
they are easy to maintain and clean.*1V

OT unilateral attachments have

advantages as they provide lateral stability, no

multiple

milling required, superior retention and controlled
resiliency. The design of the OT unilateral
attachment features two in one combination of 1.8
mm horizontal and vertical spheres utilizing OT
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cap and OT strategy micro size female caps. The
male section of the attachment is engineered with a
vertical strut which extends through the base of the
attachment giving exceptional lateral stability and
distal support to the prosthesis.121¥

A thermoplastic Acetal resin is a biocompatible
material so can use with patient allergic to Co-Cr
alloys and have good physical properties make
it suitable for construction of removable partial
dentures19_ Tt is reported to have a sufficiently
high resilience andmodulus of elasticity to allow
its use in the manufacture ofretentive clasps?’1?,
connectors, and support elements for removable
partial denture. Also, Acetal resin is also strong,
resistsfracturing, and is flexible so, does not wear
during occlusal forces and consequently will
maintain vertical dimension Over long periods of
time®-22),

The present study aims to compare clinically
the retention  and patient satisfaction of using
thermoplastic Acetal resin as a partial denture frame
work with extension to covered the retro molar pad
and without extension of the denture base and end
at the anterior border of the retro molar pad (it just

beyond the last replaced artificial molar).

MATERIALS AND METHODS

e Patient selection: Ten female patients

were selected from the outpatient -clinic
Prosthodontics Department, Faculty of oral and
dental Medicine, Cairo University, their ages
ranged from 40 to 55 years. All patients were
partially edentulous had unmodified mandibular
Kennedy class II with the second premolar
being the last abutment on the experimental side
showing sufficient occluso-gingival height of
its clinical crown. Intact opposing arch without
noticeable over eruption or tilting. Only patients
restored with acceptable fixed restoration were
included in the study. Showing sufficient inter-
arch space. The remaining natural teeth had
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apparently good periodontal condition with no
signs of inflammation, mobility and adequate
bone support. Only patients who can be easily
motivated to achieve and maintain good oral
hygiene were selected.

Prosthetic treatment:

* The lower first and second premolars on the
experimental side were prepared with a deep
chamfer finishing line extend sub-gingivally
(0.5-1Tmm) with sufficient occlusal (2-2.5mm)
and circumferential reduction (1-1.5mm) to
receive two full porcelain veneered crowns.

* Gingival margin of the prepared abutments were
retracted by retraction cord” before impression
making.

Finally putty impression™ was made The light
body rubber baseimpression material.Metal try-in
of the crowns-attachment assembly was carried-
out intra-orally, and final cementation of the crown
—attachment assembly was done. Thermoplastic
Acetal™ resin framework construction and jaw
relation records were obtained respectively. Group I
patients received partial dentures retained with the

Bt S \Q{‘\

Fig. (1) Denture base extended just to the anterior border of the
retro molar pad.

* Gingivet, Dentsply, Latin America.
**Zetaplus, Zermack, Italy.
***% Thermoflex; Austenal, Inc, pen, USA.
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OT extra coronal attachment (without distal denture
base extension) end the denture base at the anterior
border of the retro-molar pad beyond the second
molar. Figure (1)

Group II patients received partial dentures
retained with the OT extra coronal attachment (with
distal denture base extension)extend the denture

base to covered the retro molar pad. Figure(2)

A wrought wire Imm in diameter was adjusted
to form aloop and fixed by self cure acrylic resin in
a corresponding hole made occlusally between the
first and second molars to allow reattaching the wire
at the same position during testing the retention
at different time intervals throughout the study.
Figure (3)

Retention measurement:

The most common type of force meter used is
the digital force meter. it works through attachment
to the tested denture and it records the tension
needed to dislodge the denture from its place.The
measurements can be recorded either by Newton.
Figure (4)

Fig. (2) Denture base covering the retro molar pad.
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Fig. (4) portable electronic scale force meter .

In this study, retention of the lower removable
partial denture was examined and measured by the
digital force-meter, using Acetal resin removable
partial denture with different denture base extension
group I (without distal denture base extension),
group II (with distal denture base extension covered
the retromolar pad ).

The in vitro studies use several methods such as
pulling, lever arm arrangement and the force meter.
Pulling is done by using; pullies, springs, universal
testing machine or force meter.?*2”
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In this study the retention was measured at the
time of insertion , 6 months and after 12 month.

In between the reading of the retention the wire
loop was removed.

Patient satisfaction measurement: Patient sat-
isfaction was evaluated by means of a questionnaire
developed in consideration of the most important
aspects used to evaluate the prosthesis which are
esthetics, function, retention, stability and comfort

RESULTS

Retention Measurements:

Measurements of retention values were taken for
both groups using digital forcimeter and mean and
standard deviation were calculated for further statis-
tical study along three follow up periods (at deliv-
ery, six months and after twelve months).

At delivery, group I (without distal extension)
showed mean and standard deviation of retention
values (0.069+0.0296) while for group II (with
distal extension) were (0.0714+0.004), as listed in
table (1).

After six months, group I (without distal
extension) showed mean and standard deviation
of retention values (0.046+0.021) while for group
IT (with distal extension) were (0.0573+0.097), as
listed in table (1).

After twelve months, group I (without distal
extension) showed mean and standard deviation of
retention values (0.032+0.012) while for group II
(with distal extension) were (0.039+0.081), as listed
in table (1).

For evaluation of effect of time on retention
values in each group, one-way analysis of variance
(ANOVA) was performed followed by Tukey's post
hoc test for multiple comparisons. It was revealed
that there was insingnificant differences between
all-time intervals in each group as P-value > 0.05,
listed in table (1) and showed in figure ( 5).
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Performing independent t test for comparison
between both groups at all follow up periods, there
was insignificant difference between both groups as
P-value > 0.05, as listed in table (1) and showed in
figure (' 5).

TABLE (1): Mean and standard deviation of retention
values for both groups:

Group I
. Group II
(Without . .
. (With Distal P-value
Distal .
. Extension)
Extension)
At
. 0.069+0.0296* | 0.0714+0.004* | 0.8485*
Z | Delivery
£ | 6 Months | 0.046+0.021* | 0.0573+0.097* | 0.8055*
£ 12
b 0.032+0.012* | 0.039+0.081* | 0.8532%*
« | Months
P-value 0.063* 0.7854*

M; Mean, SD; Standard deviation, P; Probability Level
*insignificant difference

Retention

sroup | (Without Distal Extensior Group Il (With Distal Extensior

Fig. (5): Bar chart revealing retention values for both groups

Visual Analogue Scale:

During this study, Ten patients divided randomly
and equally into two groups and asked frequently
about their dentures regarding many parameters
listed in table (2). For the ease of evaluation, the
scales were listed as a visual analogue scale from 0

to 10 for further statistical analysis.
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Using independent t-test, it was revealed that
there was a significant agreement on group II
(with distal extension) as P-value < 0.05 except for
esthetics which was absolute insignificant difference
between both groups as P-value > 0.05, listed in
table (2) and showed in figure ( 6).

TABLE (2): Distribution of visual analogue scale on

denture parameters as means and standard

deviations:
Group I Group II
Parameters | (Without Distal | (With Distal P-value
Extension) Extension)
Esthetics 821 8+1.6 Absolute
Insignificance
Function 6+0.44 8+1.8 0.0145%
Retention 7+0.31 9+0.27 0.0001#%*
Stability 7+0.8 9+0.13 0.0001#%*
Comfort 6+0.75 9+0.84 0.0001#%*

N; Number, M; Mean, SD; Standard Deviation

**significant difference

Denture Parameters

Fig. (6): Bar chart revealing VAS for both groups

DISCUSSION

The present study was conducted on ten
partially edentulous female Patients ranged from
40-50 years, to avoid the variations in the female
hormonal condition®?). it was reported that

estrogen withdrawal in post- menopausal women
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is associated with progressive decrease in the bone
density the edentulous ridges.

All cases, had normal morphology and proper
ridge height were covered with healthy firm mucosa,
since ridge contour and the nature of mucosal
coverage are important factor help in favorable
stress distribution to the supporting structures and
help in denture stability and patient more satisfied

with the successful prosthetic treatment.

Sufficient occluso-gingival height of abutment
crown was effectively offset the leverage forces
exerted on the crown and Adequate inter-arch space
was essential To accommodate attachment(the
4mm height,2 mm for the artificial resin tooth and
Imm space beneath the attachment was left and
inter-occlusal space that is not less than 7mm was
mandatory for proper oral hygiene)

The opposing maxillary arches were either
dentulous or partially edentulous restored with fixed
restoration(s), to standardize the amount of occlusal
force applied to the lower arch,®3! Patients with
super-eruption maxillary posterior teeth opposing
the edentulous areas were corrected to allow for
establishment of a reasonable occlusal plane and
harmonious occlusion. ¢?

A major concern with the use of a distal extension
prosthesis is the control of excessive torquing forces
so, abutment distal wall evaluation is of concern to
study the effect of RPD on abutment teeth ¥

Acetal resin is a biocompatible material so
can use with patient allergic to Co-Cr alloys and
have good physicalproperties make it suitable for
construction of removable partial dentures.

Also, Acetal resin has a sufficiently high
resilience andmodulus of elasticity allow it to
engage the undercut of the residue ridge and its
flexibility help it to be adaptable , more comfortable
to the patient .

Acetal resin is also strong and resists Fracturing
so it does not wear under the occlusal forces and it
will maintain vertical dimension over long periods
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of time.All this criteria makes it an ideal material
for single unilateral partial dentures.®?

Regarding Retention, at the time of insertion and
after six months : group I (without distal denture
base extension) was showed mean and standard
deviation of retention values less than group II (with
distal extension) .while after twelve month, there
was insignificant difference between both groups
group I (without distal denture base extension) and
group II (with distal denture base extension covered
the retromolar pad ), this fact may attributed to the
criteria of the Acetal resin as it has high resilience,
modulus of elasticity , strong and flexibility so the
denture base extension was not affected significantly
on the retention .

Regarding patient satisfaction, the patient’s
opinion plays an important role in evaluating
the successful of the prosthesis ,Group I showed
statistically significantly higher mean satisfaction
score than Group II.

So, This results give indication about the
retention was not affected by the extension of the
denture base and the patientsGroup I was satisfied
by the prosthesis without extension of the denture
base.
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