ORIGINAL RESARCH
Implantodontology
Prosthetics

Rachel Gomes CARDOSO©

Laércio Almeida de MELO®

Gustavo Augusto Seabra BARBOSA
Patricia dos Santos CALDERON©
Adriano Rocha GERMANO®

Wilson MESTRINER JUNIOR®
Adriana da Fonte Porto CARREIRO©

@Universidade Federal do Rio Grande do
Norte - UFRN, Department of Dentistry,
Natal, Rio Grande do Norte, Brazil.

®Univesidade de Sao Paulo - USP,
Department of Dentistry, Ribeirdo Preto, Séo
Paulo, Brazil

Declaration of Interests: The authors
certify that they have no commercial or
associative inferest that represents a conflict
of interest in connection with the manuscript.

Corresponding Author:
Laércio Almeida de Melo
E-mail: laercio_melo91@hotmail.com

DOI: 10.1590/1807-3107BOR-2016.vol30.0102

Submitted: Jul 24, 2015
Accepted for publication: May 11, 2016
Last revision: Jun 27, 2016

Impact of mandibular conventional
denture and overdenture on quality of
life and masticatory efficiency

Abstract: The aim of this non-randomized controlled clinical trial was to
evaluate the oral health-related quality of life and masticatory efficiency
of patients rehabilitated with mandibular two-implant overdentures
with immediate loading or conventional dentures. Fifty completely
edentulous patients wearing bimaxillary conventional dentures, for at
least one year, were recruited. The patients were then assigned to either
two treatment groups: mandibular overdentures supported by two
implants with bar-clip system and a maxillary conventional denture
(n = 25), and new maxillary and mandibular conventional complete
dentures (n = 25). Masticatory efficiency and oral health-related quality
of life were assessed before and 3 months after denture insertion. The
Brazilian version of OHIP-Edent questionnaire was used to assess the
oral health-related quality of life. Masticatory efficiency was evaluated
with chewing capsules through a colorimetric method. The results
revealed fewer oral health-related quality of life problems in patients
wearing mandibular two-implant overdentures compared to the
conventional dentures group. In addition, the implant overdenture group
presented statistically significant improvement in masticatory efficiency
(p = 0.001). There was no correlation between masticatory efficiency and
OHIP in the implant group (p > 0.05), however a correlation was found
in the conventional denture group (p < 0.05). Therefore, these short-term
results suggest that mandibular overdenture retained by 2 implants with
immediate loading combined with maxillary conventional dentures
provide better masticatory efficiency and oral health-related quality of
life than mandibular conventional dentures.

Descriptors: Dental Implants; Quality of Life; Bite Force.

Introduction

Oral rehabilitation using a 2-implant overdenture (IOD) is a widely
discussed topic. Current studies have recommended this treatment
approach for the edentulous mandible. In addition to being a simple
and low-cost alternative for implant rehabilitation, IOD also improves
patient’s satisfaction and quality of life, and enhances masticatory
effectiveness/ability’**#>678,

During the last three decades, some questionnaires have been used
to assess the impact of oral health on quality of life and daily activities
of dental patients, such as the Oral Health Impact Profile (OHIP)**.
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The OHIP-Edent questionnaire is a simplified version
of OHIP, specifically constructed for edentulous
patients wearing complete dentures. However,
only a few studies have used this questionnaire
to compare the oral health-related quality of life
among users of overdentures and conventional
complete dentures''2,

In a meta-analysis systematic review, the
authors included 10 publications of 7 clinical trials
comparing the effect of mandibular rehabilitation with
conventional denture or implant-retained overdenture
on satisfaction and oral health-related quality of life®.
The authors concluded that, although the mandibular
implant-supported overdenture was more satisfactory
than conventional denture (CD), the treatment impact
remains uncertain because the patient’s preference
about the type of rehabilitation was not taken into
consideration and some patients that preferred
rehabilitation with implants were randomly assigned
to conventional dentures. Therefore, the experimental
design might have been a source of bias in patients’
satisfaction results and oral health-related quality of
life. Furthermore, as only a few studies were found
about this topic, the study lacked scientific evidence.

Although studies comparing the effects of
mandibular IOD or CD on quality of life and
masticatory efficiency have shown better results for
IOD treatment, their small sample sizes may jeopardize
generalizability of the findings®”®. In addition, the
association between masticatory efficiency and oral
health-related quality of life were not evaluated in
those studies®”®.

Evaluation of masticatory efficiency and oral
health-related quality of life provides information
about patients’ specific needs, which leads to better
and more satisfying clinical options. In addition,
the present study also evaluated rehabilitation
with immediately loaded overdentures, and the
inclusion of a control group provided an innovative
experimental design. The aim of this non-randomized
controlled clinical trial was to evaluate the oral
health-related quality of life and masticatory efficiency
of patients rehabilitated with mandibular IOD or
CD. The correlation between masticatory efficiency
and OHIP before and after implant insertion was
also investigated. The findings may be helpful in
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making clinical decisions about rehabilitation of
mandibular edentulous patients with immediately
loaded implant-supported overdentures.

Methodology

Study design

This within-subject trial was conducted at the
Federal University of Rio Grande do Norte (UFRN)
between January 2011 and April 2014. The study
was approved by the institutional Ethics Committee
(protocol number 326/2011). Figure 1 shows the study
flow diagram.

Participants

Bimaxillary edentulous individuals wearing
conventional CDs were recruited for this study.
Patients were divided into two groups according to
the type of prosthesis of their choice (CD and I0OD):
those satisfied with their CDs were rehabilitated with
anew CD, at the Department of Dentistry of UFRN
(CD group). On the other hand, those requesting
implant-supported treatment were rehabilitated with
new maxillary conventional dentures and immediately
loaded mandibular IOD with bar-clip system, at the
UFRN Extension Project (IOD group). Patients with
systemic disorders that are risk factors for implant
failure or with history of implant loss were excluded
from this study™. The oral health-related quality of

Eligible (n = 50)
|
l Allocation l
Complete denture Overdenture
group (n = 25) group (n = 25)
Follow-up
3 months
Lost to Lost to
follow-up (n = 3) follow-up (n = 3)
Anylisis
Anylised (n = 22) Anylised (n = 25)

Figure 1. Study flow diagram.



life and masticatory efficiency were evaluated in both
groups before and three months after rehabilitation™.

Treatment

Patients were asked to sign an informed consent
before the beginning of the study. Conventional
maxillary and mandibular dentures were fabricated
upon master casts obtained through functional
impressions, with anatomically shaped acrylic resin
teeth (Trilux, VIP, Pirassununga, Brazil) and maximum
extension of the denture base, using a standardized
method that establishes a balanced occlusion. The
individuals of the IOD group received initially
maxillary and mandibular CDs. After 3 months, the
mandibular denture was converted into an immediately
loaded 2-implant overdenture. Two Neodent® Titamax
implants (Neodent, Curitiba, Brazil; 3.75 mm in
diameter; 9 or 11 mm in length) were inserted in the
intraforaminal mandibular region. Custom surgical
guides previously designed at the UFRN laboratory
were used for precise placement of the dental implants.
Antibiotics, analgesics and chlorhexidine mouth
rinse were prescribed to the patients after implants
insertion. Surgery and follow-ups were conduced
according to the implant manufacturer’s instructions,
at the Department of Oral and Maxillofacial Surgery.

Masticatory efficiency and oral health-related
quality of life were evaluated before treatment at
both groups, 3 months after rehabilitation with new
conventional dentures at CD group, and 3 months
after insertion of new conventional maxillary denture
and mandibular overdenture at IOD group.

Measurements
Quality of life

Quality of life was evaluated by applying the
OHIP-Edent questionnaire for edentulous individuals,
a simplified version of the Oral Health Impact Profile
adapted for the Brazilian population by Souza et al®.
This version consists of 19 questions divided into 7
subscales: handicap, social disability, psychological
disability, physical disability, psychological
discomfort, pain, and functional limitation. Each
question has three possible answers, as follows: never
(0); sometimes (1); or almost always (2). The total
score of the OHIP-Edent ranges from 0 to 38. Higher
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total scores represent greater impact of oral health
on well-being and quality of life and also lower
patient’s satisfaction.

Masticatory efficiency

Objective evaluation of masticatory function was done
using a colorimetric method'**”%, with a capsuled artificial
test-food. The test-food was obtained by ionotropic
gelation of an aqueous dispersion of 2% pectin containing
50% solids and fuchsine in a 1.0 M calcium chloride
solution. After preparation, the beads were coated with
a 5% Eudragite solution (Eudragit E100) in a 10% acetone
solvent mixture in absolute ethanol. Soon after, 250 mg
of beads were packed in polyvinyl acetate capsules with
0.67 mm thick walls, an inner diameter of 76 mm and outer
diameter of 895 mm and then sealed. Study individuals
were instructed to normally chew the acetate capsules
for 20 s, while seated on a chair with both feet resting
on the floor. Beads were then collected in a container
and identified for subject and test number. The test was
repeated twice. After, the content of the capsules was
dissolved in 5 ml of water by continuously mixing for
30 s. The solution was then filtered through qualitative
filter paper, and the extracted dye was quantified in
the Beckman DU-640 UV-Visible Spectrophotometer
(Beckman Inc., Palo Alto, CA, USA) at a visible light
wavelength of 546 nm. This method allowed measurement
of masticatory efficiency based on extracted fuchsin
concentration, which was expressed in absorbance
(abs). The analysis of the beads was performed at the
Biochemistry Laboratory of the UFRN.

Statistical analysis

Statistical analysis was performed using SPSS version
18.0for Windows. One-sample Kolmogorov-Smirnov test
was used to evaluate the normality of data distribution
of all variables. The medians were compared since data
were not normally distributed. The Mann-Whitney test
was conducted to compare differences in medians of
the OHIP-Edent and masticatory efficiency before and
after treatment between groups. The Wilcoxon signed
rank test was used for within group comparisons.
Correlations between OHIP-Edent and masticatory
efficiency was done with Spearman’s correlation
test. A 5% significance level (p < 0.05) was used for
all analyses.
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Results

Fifty edentulous subjects aged 44 to 75 years
(9 men and 41 women; mean age 57.5 years) were
included in the study. Twenty-five individuals (22
women and 3 men; mean age 57.2 years) were treated
with maxillary CD and mandibular IOD with bar-
clip system, and the other twenty-five patients
(19 women and 6 men; mean age 57.8 years) were
rehabilitated with new maxillary and mandibular
CDs. Both groups were edentulous for similar
number of years; 22.7 and 22.4 years, for IOD and
CD groups, respectively. Age, gender or period
of edentulism had no influence on the results of
oral health-related quality of life and masticatory
efficiency, in both groups.

In the IOD group, OHIP-Edent results showed
statistically significant improvement in pain,
psychological discomfort, physical disability,
psychological disability and functional limitation

subscales, after rehabilitation. The OHIP-Edent
total score was also significantly lower (p < 0.001).
However, in the CD group the difference between
initial total score and total score after 3 months was
not significant (p = 0.117), Except for the pain subscale
that showed improvement over time (p = 0.003), all the
other subscale scores were non-significant (Table 1).

A significant difference in masticatory efficiency
was found between before and after rehabilitation
with mandibular IOD (p < 0.001). For the CD group,
no significant difference was observed after 3 months
(p = 0.889) (Table 2).

The impact of oral health on quality of life was
significantly lower in the IOD group than in CD
patients (p = 0.001) (Table 3).

Masticatory efficiency was significantly correlated
with OHIP results in the CD group (p > 0.05).
However, no correlation was found for the IOD
group (p < 0.05) (Table 4).

Table 1. OHIP-Edent subscores before and after conventional denture (CD) and implant overdenture (IOD); Quartiles (Q,5 and Q).

Conventional denture group (CD)

Variable Before After

n  Median Qs Q5 n  Median Qs
Functional limitation 25 20 05 35 22 1.0 0.0
Pain 25 2.0 0.0 40 22 0.0 0.0
Z?syccc'j;'g)grf‘" 25 00 00 00 22 00 00
Physical disability 25 1.0 00 20 22 0.0 0.0
Zﬁﬁgﬂsgk°' 25 00 00 00 22 00 00
Social disability 25 0.0 00 00 22 0.0 0.0
Handicap 25 00 00 00 22 0.0 0.0
Total OHIP 25 5.0 1.5 10.0 22 2.0 0.0

*Wilcoxon test.

Implant overdenture group (IOD)

Table 2. Masticatory efficiency before and after three months of rehabilitation.

Treatment N
Conventional denture group before rehabilitation 22
Conventional denture group after rehabilitation 22
Implant overdenture group before rehabilitation 25
Implant overdenture group after rehabilitation 25

p Before After p
Qs n  Median Qs Q;5 Median Q,s Qs
3.0 0563 25 3.0 1.5 40 1.0 0.0 2.0 0.020
1.25 0.003 25 20 1.0 4.0 0.0 0.0 1.0 <0.001
1.0 0.059 25 00 00 15 0.0 0.0 0.0 0.004
2.0 0461 25 1.0 0.0 3.0 0.0 0.0 1.0 0.005
00 1.0 25 00 00 1.0 0.0 0.0 0.0 0.004
0.0 0317 25 0.0 0.0 0.0 0.0 0.0 00 0.180
0.0 0.180 25 00 00 O 0.0 0.0 0.0 0.059
7.0 0.117 25 9.0 45 13.0 20 1.0 3.0 <0.001
Median Qg5 Qs LL uL p*
0.06250 0.04175 0.09975 0.014 0.286
p = 0.889
0.06450 0.04500 0.09050 0.014 0.796
0.045 0.01550  0.09000 0.001 0.313
b < 0.001
0.08400 0.05700 0.24650 0.004 0.436

LL: lower limit; UL: upper limit (95% confidence interval); Quartiles(Qy; and Qy;); *Wilcoxon test.
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Table 3. OHIP-Edent scores and masticatory efficiency before and after treatment for the conventional denture (CD) and implant

overdenture (IOD) groups.

CD group IOD group
Variable
Median Q,5-Qys LL-UL Median Qu5. Q5 LL-UL p*
OHIP-Edent
Before treatment 5.0 1.5-10.0 0.0-38.0 9.0 4.5-13.0 0.0-21.0 0.00]
After treatment 2.0 0.0-7.0 0.0-34.0 2.0 1.0-3.0 0.0-9.0 .
Masticatory efficiency
Before treatment 0.063 0.042-0.100 0.014-0.29 0.045 0.016-0.090 0.001-0.313
0.057- 0.001
After treatment 0.065 0.045-0.090 0.014-0.80 0.084 0'0247 0.004-0.436
LL: lower limit; UL: upper limit (95% confidence interval); Quartiles(Q,5 and Qy5); *Mann-Whitney test
Table 4. Correlation between OHIP-Edent and masticatory efficiency before and after three months rehabilitation.
Conventional denture group Implant overdenture group
Variable
n Before After n Before After
Spearman Correlation test 7 0.49 -0.446 95 0.247 -0.128
P 0.827 0.037 0.234 0.543
Discussion clinical trials have reported reduced total OHIP

This non-randomized controlled clinical trial
analyzed the effect of mandibular CD and IOD with
bar-clip system on patients’ quality of life and masticatory
efficiency. In the IOD group, a mandibular CD was
converted into an implant-supported overdenture, after
a plastic bar-clip system was fabricated for implants
splinting. This technique is recommended as a simple
and less time-consuming approach'. Masticatory
efficiency and oral health-related quality of life were
evaluated before and 3 months after insertion of the
new dentures in both groups.

The higher prevalence of female patients in
both groups confirms that women are usually more
concerned about oral health and look for health
services more frequently than men®. In addition,
this study showed significant improvement in
oral health-related quality of life 3 months after
insertion of implant-supported overdenture. In the
CD group, there was no significant difference in oral
health-related quality of life after rehabilitation with
new CDs. Comparing both groups, IOD patients
presented statistically better oral health-related
quality of life than CD patients. The results of this
study are in agreement with the literature'>. Some

score when a conventional denture was replaced
by an overdenture, which means that this type of
rehabilitation improves oral health-related quality
of life'. This study measured the oral health-related
quality of life through the OHIP-Edent because it is
more appropriate for complete edentulous patients
than OHIP-14%.

These results also confirm that prosthesis retention
is extremely important for patient’s satisfaction?.
Loss of retention and stability with mandibular CDs
usually causes discomfort and functional limitation,
which consequently impacts the oral health-related
quality of life in a negative way®?. Studies have shown
that when mandibular CDs are converted into IOD,
the masticatory effectiveness/ability increases and
then satisfaction and quality of life improve!*>#5678,

The literature reports that CD wearers frequently
exhibit poor masticatory efficiency®?*. The results
of the present study are in agreement with those
reports, as lower masticatory efficiency was
found in the CD group than in the IOD group.
Moreover, although new conventional dentures
were fabricated for the CD group, there was no
difference in masticatory efficiency in relation to
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their old conventional prostheses. On the other
hand, patients from the IOD group had a significant
improvement in masticatory efficiency 3 months
after insertion of overdentures. As the conversion
of CDs into IODs have been shown to improve
prostheses retention and stability*-?, it is suggested
that masticatory performance is closely linked to
denture retention and stability. Thus, with better
retention and stability of prostheses, masticatory
performance tends to increase.

In the present study, gender, age, and period
of edentulism did not influence the OHIP-Edent
score and masticatory efficiency in both groups. No
correlation between oral health-related quality of
life and masticatory efficiency was observed in IOD
group. Therefore, additional factors are probably
related to the present results, such as masticatory
force, psychological and personal characteristics,
and patient’s satisfaction® 22,

Although the mandibular rehabilitation with
implants may be advantageous in comparison to
conventional dentures, other intrinsic factors are
important for treatment success. The masticatory
efficiency and performance depend on the relationship
between elevator muscles, bite force, food texture and
food amount for each masticatory cycle®.

This study considered the patient’s preferences
for the decision about the choice of treatment. In a
meta-analysis systematic review evaluating the effect
of mandibular rehabilitation with CDs and IODs on
satisfaction and oral health-related quality of life, the
authors concluded that, although rehabilitation with
implants has been usually associated with better
satisfaction and oral health-related quality of life,
the impact of implant treatment on these variables is
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