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The dental workforce in Libya: an overlooked research topic
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According to American Dental Education Association
(ADEA), Dentistry is one of the oldest health
professions, dating back to 7000 BC, passing through
Greek civilization and the Middle ages to the present
day.! Dentistry was of interest to many ancient Arab
physicians and surgeons.2 However, the first book
devoted entirely to dentistry was issued in 1530 by
Aristotle and Hippocrates, including all diseases of
mouth and teeth.3 In1723, Pierre Fauchard, known as
the Father of Modern Dentistry, published his
influential book, The Surgeon Dentist, a Treatise on
Teeth, which described a comprehensive system for
dental care, including the idea of dental fillings and
the use of dental prostheses, and sugary acids as part
of caries process, for the first time.

The first dental college-Baltimore College of Dental
Surgery- opened in 1840 in the United States,
Alabama led the way by enacting the first dental
practice act in 1841, and nearly 20 years later, the
American Dental Association (ADA) was formed. The
first university-affiliated dental institution, the
Harvard University Dental School, was founded in
1867.4 In the UK, the first Licence of Dental surgery
examinations was in March 1860, and 43 dentists
were awarded the qualification.> In the Arabic
countries, the importance of dental education
emerged early in the 19t century, as the first group of
dental students were accepted into the Faculty of
Medicine at Damascus University in 1921, and the
first dental school was opened at the Faculty of Oral
and Dental Medicine at Cairo University in 1925. The
first dental school in all of the Arabian Gulf countries
was established at King Saud University in Riyadh in
1975. These schools were mainly public institutions
until the early nineties before private schools
appeared in the 21st century in different Arab
countries.”

In Libya, there are 15 dental schools. One dental
school in the southern province, five dental schools in
the north-eastern province, and the rest are located
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in the midlands and the North-western province.8
The faculty of dentistry of the University of Benghazi
is the oldest dental school in Libya which was
established in 1974. All dental schools follow almost
the same education system in which students finish
high school then enrol in a one-year pre-dental
education program. This is followed by four years of
dental education, including the traditional two years
of pre-clinical dental education and two years of
clinical dental education. All students are expected to
complete a one-year internship to get a bachelor's
degree in dental surgery.® Most dental education in
Libya is provided free by the public universities, with
the increasing establishment of private dental
schools.10

Libya has a significant health workforce, but there is
a critical shortage of allied health workers in many
health facilities. This shortage occurred due to many
reasons, such as insufficient numbers and skills mix
of persons being trained or maldistribution of health
workforce.!l Tackling this issue needs leadership,
multisector collaboration, a long-term commitment
and development policies at the country level to
bridge the gap between providing qualified health
teams with proper training to meet the current health
system goals. Above all, this requires coordination
between health and higher education ministries.

One of the most significant challenges facing the
Libyan health care system is the increased number of
dental schools that admit large numbers of students.
This, in turn, overburdens the education system that
suffers from insufficient teaching staff, insufficient
resources and limited capacity of dental schools.!2
The faculty of dentistry of the University of the
Benghazi (UoB) is not an exception, although UoB has
a long-term reputation for good standards and high-
quality graduates. More than 2,000 dentists in
Benghazi for nearly 1.2 million inhabitants in 2019
(figure 1).

Libyan Journal of Dentistry. 2022;6(1):1-3


http://www.ljd.com.ly/
https://www.google.ca/url?sa=i&url=https://ar-ar.facebook.com/uob.edu.ly/&psig=AOvVaw1ZxNUFXsHvGfwdar-2KrHv&ust=1591961355997000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLjdjLXU-ekCFQAAAAAdAAAAABAD
http://cbs.wondershare.com/go.php?pid=5239&m=db

The Dental Wokforce in Libya

mm Wondershare
®  PDFelement

Niroz and Arheiam

600
500
400
300
200
100 | |
Ollllllllll.lIlIl---llIIIIIIII I I
S & > ® PR GNP PP PP DD O D
FF S FF P PP PP S S S S S S
7 P PSS S S PSS TSP
NN N R R R R R R T N Y P AP AP AP ) Y Y
Figure 1-1: Numbers of dental graduates at the UoB between 1979 and 2019
Source: Registrar’s office, faculty of Dentistry, University of Benghazi
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ABSTRACT:

Background: Having optimally fluoridated drinkable water supply is important to reduce the prevalence of both
dental decay and dental fluorosis. This research aimed to report all possible drinking water sources and their
fluoride content in the Libyan city of Zliten.

Methods: This descriptive study used a convenient sampling strategy to collect 68 samples from different
drinking water sources across the city. The fluoride concentration was identified using potentiometric method by
means of fluoride selective ion electrode.

Results: 31 source of desalinated water and 37 ground water source have been identified as drinking water.
Moreover, the fluoride content was found to be much lower than recommended by the national and international
standards for the desalinated water (0.047 ppm+0.062) while that of ground source was found to range from 0.9
to 2.23 ppm with a mean of (1.43 ppm=0.38).

Conclusion: People in the city have many choices for drinkable water, however, those who drink from the
desalinated water consume less water-dissolved fluoride than those who rely on the ground water as a source of
drinking. This reflects the fact that the residents have no equal chances to get the sufficient amounts of fluoride
necessary for healthy teeth. Accordingly, more research is needed to evaluate the actual effect of this discrepancy
in fluoride consumption on the population and consequently to implement the required strategies essential to
assure optimum oral health for the whole population.
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INTRODUCTION: an inverse relationship between fluoride

concentration in drinking water and the prevalence
The main source of fluoride intake by human comes of dental caries; while a dose-response relationship
from drinking water, the fluoride in drinking water exists between the concentration of fluoride in
occurs naturally or added to water at adjusted drinking water and the severity of dental fluorosis.13
amounts in a procedure called water fluoridation.23 The most relevant adverse effects on communities,
Fluoride has both advantageous and harmful effects where drinking water and foodstuffs excessively
on human health. Regarding dental health, there is high in fluoride, are dental and skeletal fluorosis

These conditions embody the fluoride adverse effect
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on dental and general health.}2 Therefore, the World
Health Organization WHO recommended that that
fluoride in drinking water should not exceed 1.5
mg/L0.1

The drinking water sources in the city of Zliten
include the desalinated water either produced by the
private sector in small purification projects or
government operated large desalination plants, the
other source is ground water including the
manmade river which is a ground water extracted
from outside the city.

As many other cities in Libya, small water
purification projects are becoming the most popular
source on which inhabitants are reliant.# These are
small projects that use the technology of reverse
osmosis, where the desalination process will remove
nearly all fluoride and other elements from the
original water.> The produced water is required to
be reconstituted to become in line with the
standard of Libyan National Centre for
Standardization and Metrology LNCSM where it is
stated that fluoride in drinking water is 1ppm. The
other source of desalinated water in the city is that
provided by the General Company for Water
Desalination where the company uses the
Multistage- Flash technology in its three desalination
plants. The design capacity for each is 30000 m3/d.
The original water source before desalination is the
seawater since all the plants occur on the coast.>
Communal water fluoridation is recommended when
there is enough financial and human resources
besides the availability of a reliable supply of a
fluoride containing chemical of acceptable quality
and the equipment to pump the material for water
fluoridation.!

As being arid zone, ground water could be
considered as a prime source for drinking, ground
water is easily extracted through wells using
centrifugal and submerged pumps. These wells are
government-owned and run by the General
Company for Water and Wastewater (GCWW). As
per the hydrological cycle, ground water should
contain fluoride at varying concentrations. Also, the
geological rocks which are in contact with ground
water are known to leach fluoride into the water.!
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The produced water either from desalination
plants or that extracted from municipal wells is then
distributed throughout the city via a net of
pipelines, this task is allocated to GCWW, the
operation and maintenance of all infrastructure
water network and water treatment plants are also
run by this company.? However, the pipeline
network does not cover the whole city and thus
inhabitants in areas not covered by the network use
water supply trucks and pump the water to home
storage tanks. In rural areas, people depend on
private water supply wells and rainwater reservoirs
for domestic use.t

Unfortunately, there is no data on contribution of
each source to the drinking water. However, there is
an increase in the small water purification projects
in the city what indicates that it's the most popular
source.* Also, there is a doubt on the quality of fresh
water provided by the government as being not
good enough for drinking; whereas people think that
the water collected in big reservoirs is not analyzed
or treated regularly, which sort as non-potable
water due to it's incompatibility with the
international standards and consequently people do
not use it as a stable and reliable source of drinking
water.

So far, there is no published research tried to
investigate the mean concentration of fluoride in
drinking water in the Libyan city of Zliten;
accordingly, this research was conducted to fill in
this gap and aimed to report all possible drinking
water sources and their fluoride content in the city
of Zliten which will be beneficial to evaluating
whether or not the residents’ fluoride intakes from
drinking water fell within the international
recommended ranges.

METHODS AND MATERIALS:

A descriptive study design was followed to collect 68
drinking water samples from different water sources
and regions of the city of Zliten that is located on a
narrow coastal plain eastern of Tripoli. A convenient

Libyan Journal of Dentistry. 2022;6(1):4-9
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Table 1. Main water sources for the city of Zliten.

Water source Numb.er of Delivery of Intended use
provider water
Small water 29 Filled in bottles Drinking
purification projects of 10L to 20L
Desalination plants 2 pipelines Drinking and
(GCWW) Domestic use
OR
Transported in
large volume
tanks
Municipal Deep 37 wells pipelines(GCW Domestic use
wells over 6 W)
localities
Manmade river 1(ground pipelines(GCW Domestic use
water from W) and plants
irrigation

outside city)

sampling strategy was used, in that all the possible
drinking water sources in the city were included, all
non-functioning sources were excluded which were
6 deep municipal wells. Tthe city was divided into
six zones A to F, which is based on the population
distribution over the six localities of the city and not
on the geological nature of the city. By this, each
municipal well was given a letter indicating the
locality (A to F) and a number that indicates the site
of the well in a locality. For example, E4 means the
well in site 4 in the locality E of the city. Table 1
shows the main water sources for the city.

The guidelines for water sample collection by
LNCSM were followed. The samples were collected
in plastic or glass bottles. All bottles were
thoroughly cleaned and rinsed with a detergent. The
collected samples were representative and the
volumes collected were sufficient for replicate
analysis. Sample preservation was not required and
samples were kept cool. After labeling, they were
sent to the lab of the local Environment Sanitation
Affair for determination of fluoride concentration
and the results were produced in particle per
million, PPM.

Potentiometric method using a fluoride selective ion
electrode (ELIT 8221F-41936) is carried out to
evaluate fluoride content of the water samples.
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Although many different methods available for the
measurement of fluoride concentration, this method
is considered reliable and has been used in many
scientific research and hence utilized in this study.
All data were tabulated and presented using
appropriate descriptive statistics (mean and
standard deviation). No comparisons were made
using statistical tests.

RESULTS:

Tables 2 and 3 show the different fluoride
concentrations in both Municipal deep wells and
Small water purification projects respectively.
Surprisingly, water produced by the government-
owned two large desalination plants contain nil
fluoride.

Libyan Journal of Dentistry. 2022;6(1):4-9
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Table2. Fluoride in municipal wells

Well location | Fin ppm | Well location | Fin ppm
Al 1.49 D1 1.96
A2 0.95 D2 2.00
A3 1.59 D3 2.23
A4 1.86 D4 1.97
A5 1.60 D5 1.63
A6 1.20 D6 1.10
A7 2.03 D7 2.02
A8 1.03 El 2.08
A9 1.05 E2 1.59
B1 1.64 F1 1.05
B2 1.69 F2 1.20
B3 0.90 F3 1.11
B4 1.13 F4 1.13
B5 1.32 F5 1.20
B6 0.99 F6 1.13
Cc1 1.77 F7 1.09
Cc2 1.00 F8 1.20
c3 1.18 F9 1.32
ca 1.77 M £ SD 1.4310.38
DISCUSSION:

This cross sectional survey aimed to measure the
fluoride level in drinking water from different
possible sources in the city of Zliten. This will
partially help in explaining the prevalence of dental
caries or fluorosis in the city and guides the dentists
to make a decision on providing preventive fluoride
therapy for their patients.

In Libya, it is commissioned that drinkable water
should contain a level of fluoride of 1PPM, this policy
is in accordance with WHO guidelines for fluoride in
drinking water. One PPM fluoride in water is
beneficial in reducing dental caries prevalence.
However, this limit was exceeded in number of cities
in Libya and what exaggerates the dilemma is lack of
public awareness regarding oral health.”-

The fluoride level in the natural wells of water in
Zliten have been found to fluctuate from 0.9 to 2.23
ppm. This kind of variation in concentration of
fluoride in the same region has been reported in
other studies.?10

Amongst all collected samples of natural water,
about 50% contain optimum levels of fluoride that
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Table3. F in ppm from small water purification

projects
Project Fin ppm | Project Fin ppm
No No
1 0.17 16 0
2 0.02 17 0.09
3 0 18 0.01
4 0.02 19 0
5 0.11 20 0
6 0 21 0
7 0.02 22 0.05
8 0.08 23 0
9 0.04 24 0
10 0.07 25 0.2
11 0.05 26 0.02
12 0.05 27 0.02
13 0 28 0
14 0.07 29 0.04
15 0.24 M+SD | 0.047+0.062
Median 0.02

fall within the WHO recommendations for fluoride
level in drinking water. Except for area E where
fluoride level is found higher than recommended for
its two wells. All other regions in the city have at
least one well where the fluoride level is within the
permissible amount required by LNCSM. These
results indicate that dental fluorosis might be of no
concern in most locations and dental -caries
prevention is optimized, however, it was reported
that people do not use these sources for drinking.

In contrast to another region in the west of Libya, Al-
Fateh University of Tripoli attributed the increased
incidence of fluorosis to the dominant consumption
of ground water, in which fluoride content found to
be 5 ppm.!! A much higher concentrations of
fluoride in the ground water was found in cities of
southern Libya; where the Fluoride contents
documented as 8.8, 4.7, 7.2, 4.2 and 6.7 ppm. for
Mourzouk, Qatron, AL-Shati - Barak, Obari, and
Sebha respectively. 12.13

Our findings indicate a higher concentration of
fluoride than that found in ground water reservoir
located mainly under the center of Tripoli the capital
city where the mean F was 0.51 * 0.041.14 It is also
higher than that found in the Northeast of Libya
where the mean concentration of fluoride in the
ground water was 0.24+0.32.15

Libyan Journal of Dentistry. 2022;6(1):4-9
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It is known that Fluoride occurs in natural water
systems as a result of runoff from weathering of
fluoride-containing rocks and soils and leaching
from soil into groundwater. Atmospheric deposition
of fluoride-containing emissions from coal-fired
power plants and other industrial sources also
contributes to amounts found in water, either by
direct deposition or by deposition to soil and
subsequent runoff into water, none of these
contributors  exist in Zliten which contributes to
finding a relatively low fluoride level in its natural
water.16 Moreover, lower fluoride concentrations in
water are anticipated in the ground water of
calcium-rich aquifers;¢ Zliten is an area where
calcium-rich limestone rocks occur, these bedrocks
have little fluoride concentration as they are not of
volcanic origin.1”

In small water purification projects, desalination in
most of these spots results in almost fluoride free
water, table 2. The mean concentration of fluoride
was 0.047+£0.062 and the highest reported
concentration of fluoride in water was 0.24 ppm.
This concentration is much lower than what is
recommended in the national and international
standards. These results are in accordance with
what was found in another report from a western
Libyan city that show a very low concentration in
the produced water.18 This source of water, however,
is becoming popular for drinking regardless the fact
that it lacks the protective role against dental caries.
Therefore, it is expected that dental caries risk
would be high especially when this situation is
coupled with the scarcity of other preventive dental
services provided in the public or private sectors.1?
producing and marketing a product with
specifications less than what is required by the local
standards indicates the lack of adherence of
producers to the regulations and standards
stipulated by the LNCSM. This lack of adherence
might be attributed to weak surveillance and
monitor activities of the LNCSM and the Libyan Food
and Drug Control Centre.

Water from large desalination projects, although it is
a government produced tap water, it lacks the
optimum fluoride concentration. This is a result of
the financial shortage and the absence of technical
facility, material and human resources to analyze the
produced water and to assure that it has all required
minerals, including  fluoride, in optimum
concentrations.

CONCLUSION:

People in the city have many choices for drinkable
water, the desalination one is not the best option
since its fluoride content is very low and does not
provide the protective role against dental caries.
Most of the ground water sources contain optimal
fluoride as recommended internationally regardless
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of its safety for drinking from chemical and
biological perspectives.

According to these alarming findings, it seems that
there is a real chaos regarding the quality of
drinkable water in the city, therefore, strict laws and
regulations for drinkable water production should
be implemented and mentored regularly by the
responsible sectors in the country.

Clinicians are advised to consider this insufficiency
of fluoride level in desalinated water when
establishing preventive measures for their patients.
Equally important is to guard against fluorosis
whereas fluoride content is high in a number of
ground water sources that might be utilized by some
residents.
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ABSTRACT

For denture base materials to be clinically accepted, they have to meet certain requirements such as superior
mechanical and chemical properties, having a natural appearance, being easy to construct, easy to repair as well as
biocompatibility and resistance to adhesion of microorganisms. Microbial adhesion to denture base materials may
lead to oral diseases such as candidiasis. The present in-vitro study was aimed to assess the adherence of Candida
albicans and Streptococcus mutans to four different types of acrylic dentures; Heat Cure (HC), High Impact Heat Cure
(HIHC), Heat Cure Clear (HCC) and Clear Chemical Cure (CC).

Materials and Methods: 25 discs measuring 11 mm in diameter and 3 mm in thickness were fabricated for each
type of acrylic resin. All samples were polished with different roughness parameters, including 600 and 1200
surface polishers. Candida albicans was cultured in Sabouraud dextrose broth (Sigma-Aldrich) while, S. mutans was
cultured in a Columbia blood agar. They were then placed in an aerobic or CO2 incubator for Candida albicans and
Streptococcus mutans respectively at 372C overnight. The absorbance of the crystal violet stain in the de-staining
solution was measured. Subsequently, the samples were removed, fixed on a glass slide, and lastly viewed under
the light microscope [Nikon (ECLIPS TS100)] at magnification 40x.

Results: The highest average absorbance of C. albicans was shown in HCC600 and HC1200. Whereas, there was no
significant difference in the P-value of C. albicans growth on the different surfaces of acrylic resins. Regarding the
adhesion of Streptococcus mutants, CC had much more average absorbance than the other three heat cure types.
When these materials were compared by ANOVA single factor, the data statistically showed a significant difference
in the capacity of attachment between heat cure and chemical cure.

Conclusion: The acrylic denture surface roughness by its nature has a large impact on the colonization of denture
base, specifically by Streptococcus mutants.

Keywords: Microbial adhesion, Candida albicans, Streptococcus mutans, denture base, surface roughness.
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INTRODUCTION the force of mastication, adequate durability,
superior mechanical and chemical properties, natural
The demand of patients to replace their missing teeth appearance, good adhesion to metal, plastic, and
has dramatically increased. Despite the fact that porcelain, easy to construct as well as
implants are now commonly used as one of the major biocompatibility and resistance to adhesion of
prosthetic devices for tooth replacement, dentures microorganisms.?
are still the most common choice of teeth The dentures’ tissue surface usually has
replacement.! However, for denture base materials to microporosities and micropit areas that allow for the
be clinically accepted, they have to meet some accumulation of microorganisms; rather than other
requirements such as sufficient strength to withstand areas in the dentures.3 There are many factors which
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may affect surface roughness such as the material
utilized, the polymerization technique as well as the
fiber incorporation into the material.#5 Also, many
types of microorganisms adhere to the denture
surfaces such as bacteria like Streptococcus mutans
and fungi such as Candida albicans species, and
nonalbicans species such as Candida glabrata, C.
tropicalis, C. krusei, C. parapsilosis, and C. dubliniensis.6
However, Candida albicans is considered the most
common microorganism that adheres to dentures.
Candida albicans is a fungus present in the oral cavity
of a healthy individual as a normal commensal
organism. Under systemic and local factors, mainly
poor oral hygiene, C. albicans becomes pathogenic
leading to oral atrophic candidosis.” Despite the fact
that Candida species are the main pathogen of
denture stomatitis, bacteria such as Streptococcus
mutans, Actinomyces species, and Fusobacterium
species are also involved in the denture biofilms.8910
Streptococcus mutans was first described by Clark
who isolated these bacteria from the carious lesion in
1924.11 Streptococcus mutans is a spherical Gram-
positive bacterium belonging to the lactic acid and the
phylum Firmicutes groups of bacteria which has eight
serotypes from A to H, and the most common
serotypes isolated from the human plaque was C. 11,12
This study aimed to assess the difference in adhesion
of Candida albicans and Streptococcus mutans
according to materials type (four different types of
acrylic denture; heat cure, high impact heat cure,
clear heat cure, and clear chemical cure) and
according to the surface roughness of each type (two
different surface roughness for each type) to detect
which type of acrylic resin has the least adhesion of
oral microorganisms.

MATERIALS AND METHODS:

Materials

This study is an experimental study design. 25
samples of each different type of acrylic resins
measuring 11 mm in diameter and 3mm in thickness
were made. All samples were polished by p600. Then,
half of each type was polished again by grinding
paper p1200.12

Microbial growth (Streptococcus mutans and
Candida albicans)

Candida albicans was cultured in Sabouraud dextrose
broth (Sigma-Aldrich) while S. mutans was cultured
in a Columbia blood agar; they were then placed in an
aerobic or CO2 incubator for Candida albicans and
Streptococcus mutans respectively at 372C overnight.

Measuring absorbance of crystal violet stain in
the destaining solution
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To assess the absorbance of crystal violet stain in the
destaining solution, three experiments for each
microorganism; Streptococcus mutans and Candida
albicans were carried out. For each experiment, a
couple of colonies of S. mutans and C. albicans were
obtained from the Department of Microbiology,
University of Sheffield, UK. They were placed in
separate bottles Containing Brain Heart Infusion
(BHI) and yeast nutrient broth for S. mutans and C.
albicans respectively, and then they were placed in an
incubator for 24 hours. Furthermore, 4 samples of
each type (3 for the growth of microorganisms and
one as standard (blank)) were used; they were placed
in an autoclave overnight to be ready for the growth
of the microorganism. The samples were removed by
forceps and placed in sterile plates, then one ml of the
microbial suspension of (optical density) OD 0.05 was
added to 3 wells, whereas the BHI was added without
microorganisms to the one which was used as a
standard; afterward, the plates were stored in an
aerobic or CO2 incubator for Candida albicans and
Streptococcus mutans respectively at 37°C. The
microbial suspension and BHI were removed, and the
acrylic samples were gently transferred to a fresh
plate. In the next phase, 200 pl of phosphate-buffered
saline was used to wash the biofilm-coated wells of
microtiter plates, then they were left to dry for 45
min. Following that, 0.4% aqueous crystal violet
solution (200 upl) was added to stain each of the
washed wells for 45 min. Subsequently, each well was
washed three times with 350 pl of sterile distilled
water and destained with 200 pl of 95% ethanol
immediately. They remained there for 45 min.
Afterward, 100 pl of the destaining solution was
transferred to a new well and the amount of
absorbance was assessed with a microtiter plate
reader [FLUO Star Galaxy (2000 BMG Lab
technologies)] at 570 nm.

Assessment the microbial growth by using a light
microscope

After the experiment was over, the samples were
removed, fixed on a glass slide, and then viewed
under the light microscope [Nikon (ECLIPS TS100)]
magnification 40x. In the end, pictures of 40x
magnification by using (COOLPIX P5100) were taken.

Statistical analysis

For data statistical analysis, ANOVA single factor was
utilized to compare the adherence of the
microorganisms on four different types of acrylic
denture base materials; a P-value of 0.05 or less was
considered significant.

RESULTS

Assessing the adhesion of oral microorganisms in
different surface roughness
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http://www.ljd.com.ly/
http://cbs.wondershare.com/go.php?pid=5239&m=db

Libyan Journal of Dentistry (L]D)
Volume 6, Issue 1, 2022

To examine the growth of microorganisms (Candida
albicans and Streptococcus mutans) on different types
of acrylic resins, 100 pl of the destaining solution was
measured with a microtiter plate reader [(FLUO Star
Galaxy (2000 BMG Lab technologies)] at 570 nm.

Assessing the growth of Candida albicans

The average absorbance of Candida albicans growth
(the blank was subtracted) on different types of
acrylic resins are displayed on the chart Figure (1). It
showed that HCC600 has the highest average
absorbance of C. albicans, which was approximately
1.2. Chemical cure 600 (CC600) had the second-
highest average, then HIHC600 came afterward
whereas, HC600 had the lowest average absorbance
which was about 2/3 as high as HCC600. In contrast,
one can see that HCC1200 and HC1200 had the
opposite average absorbance; it was as great as

mm Wondershare
®  PDFelement

HCC600 and HC600. HC1200 was about twice as high
as HCC1200 while, there was no significant difference
in the average absorbance of HIHC1200 and CC1200
as compared to 600 surface roughness. Furthermore,
the Standard deviation of Candida albicans growth on
four acrylic resins with different surface roughness
was calculated (Table 1). In addition, the P-value of C.
albicans growth on each type of acrylic resins that has
different surface roughness was statistically analyzed
(Table 1). The P-value of the different materials with
the same surface roughness are compared to each
other as illustrated in Tables (2). The ANOVA single
factor test revealed that the P-value of the Candida
albicans adhesion on the different surfaces of acrylic
resins was not significant; this is evident when the
same materials were compared with different
roughness or when different materials were
compared with the same roughness (Tables 1, 2)

Average absorbance of C. albicanson
different resin materials

N

Average absorbance of
C. albicans
=
(0]

]
m 600
0.5 4 m 1200
0 -
HC HCC

HIHC
Resin Materials

cC

Figure (1): The chart demonstrates the average absorbance of Candida albicans on the different types of dentures
with surface roughness 600 and 1200 as compared to the blank (the blank was subtracted).

Table (1): The Mean, Standard deviation, and P-value of Candida albicans growth on four acrylic resins with

different surface roughness.

Materials Surface Mean + Standard P-value

roughness deviation
(C. albicans)

HC 600 0.765+0.502 0.153
1200 1.4268+0.413

HIHC 600 1.0527%0.1993 0.754
1200 0.9935+0.231

CC 600 1.137+0.067 0.989
1200 1.135+0.240

HCC 600 1.226+0.506 0.1869
1200 0.675+0.3216
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Table (2): The comparison between P values of C. albicans growth on different acrylic dentures with surface
roughness 600 and1200

Materials at surface Mean * P-value Materials at Mean t P-value
roughness 600 Standard surface Standard

deviation roughness deviation

1200

Heat cure (HC) 0.765+0.502 0.409 HC 1.426810.413 0.188
High impact heat cure (HIHC) 1.0527+0.1993  (NS) HIHC 0.9935+0.231 (NS)
Heat cure (HC) 0.765+0.502 0.2734 HC 1.426810.413 0.349
Chemical cure (CC) 1.137+0.067 (NS) cC 1.135+0.240 (NS)
Heat cure (HC) 0.765+0.502 0.326 HC 1.426810.413 0.06
Heat cure clear (HCC) 1.226+0.506 (NS) HCC 0.675+0.321 (NS)
High impact heat cure (HIHC) 1.0527+0.1993 0.526 HIHC 0.9935+0.231 0.53
Chemical cure (CC) 1.137+0.067 (NS) cC 1.135+0.240 (NS)
High impact heat cure (HIHC) 1.0527+0.1993 0.61 HIHC 0.9935+0.231 0.236
Heat cure clear (HCC) 1.226+0.506 (NS) HCC 0.675+0.321 (NS)
Chemical cure (CC) 1.137+0.067 0.777 Ccc 1.135+0.240 0.118
Heat cure clear (HCC) 1.226+0.506 (NS) HCC 0.675+0.321 (NS)

Assessing the growth of S. mutants

The result was illustrated in Figure (2). Chemical cure
acrylic resin in both CC600 and CC1200 exhibit a
greater amount of average absorbance, which
constituted (0.857733, 0.962867) respectively, than
the heat cure (HC, HIHC, and HCC). HC and HCC reveal
reverse absorbance in 600 and 1200 surface
roughness. For instance, HC600 had the lowest
average absorbance which was virtually 1/5HC1200
whereas, HCC1200 had the least absorbance, which
was approximately 1/3 as high as HCC 600.
Furthermore, HIHC1200 has increased by double as
compared with HIHC 600. In addition, the Standard

deviation of S. mutans growth on four types of acrylic
resins which have different surface roughness was
calculated in Table (3). The P-value of S. mutans
growth on each type of acrylic resins that has
different surface roughness was statistically analyzed
(Table 3). The P-value of the different materials with
the same surface roughness are compared to each
other as illustrated in Tables (4). The ANOVA single
factor test revealed that the P-value of S. mutans was
significant solely when comparing chemical cure
denture base (CC) with three other different types of
heat cure in both 600 and 1200 surface roughness
(Tables 4). Therefore, the Chemical cure had the
highest adhesion of Streptococcus mutans.

1.5
S
g 1 i
8 u -
2§ 05 T
25 -[ + 600
© & -
© 0 T
oW l 1200
% HC HIHC cc HCC
E -0.5
< Resin Materials

Average absorbance of S. mutans on different resin materials

Figure (2): The average absorbance of Streptococcus mutans on different types of dentures with surface
roughness 600 and 1200 as compared to the control group (blank was subtracted).
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Table (3): The Mean, Standard deviation, and P-value of Streptococcus mutans growth on four types of acrylic

resins which have different surface roughness.

Materials Surface Mean + Standard P-value
roughness deviation
(S. mutans)

HC 600 0.0294+0.327 0.598
1200 0.211+0.443

HIHC 600 0.0869+0.291 0.54
1200 0.247%0.296

cc 600 0.8577+0.2422 0.567
1200 0.96+0.164

HCC 600 0.125+0.132 0.679
1200 0.0825+0.099

Table (4): Comparison between P-value of S. mutans growth on different acrylic dentures with surface roughness

600 and 1200

Materials at surface Mean * P-value Materials at Mean * Standard  P-value
roughness 600 Standard surface roughness deviation

deviation 1200
Heat cure (HC) 0.0294+0.327 0.831 HC 0.211+0.443 0.912
High impact heat cure (HIHC) ~ 0.0869+0.291 (NS) HIHC 0.247+0.296 (NS)
Heat cure (HC) 0.0294+0.327 0.024 HC 0.211+0.443 0.05 (S)
Chemical cure (CC) 0.8577+0.2422 (S) cc 0.9610.164
Heat cure (HC) 0.0294+0.327 0.6638 HC 0.211+0.443 0.649
Heat cure clear (HCC) 0.125+0.132 (NS) HCC 0.0825+0.099 (NS)
High impact heat cure (HIHC) 0.0869+0.291 0.024 HIHC 0.247+0.296 0.021
Chemical cure (CC) 0.8577+0.2422 (S) cc 0.9610.164 (S)
High impact heat cure (HIHC) 0.0869+0.291 0.84 HIHC 0.247+0.296 0.412
Heat cure clear (HCC) 0.125+0.132 (NS) HCC 00.0825+0.099 (NS)
Chemical cure (CC) 0.8577+0.2422 0.010 CccC 0.96+0.164 0.001
Heat cure clear (HCC) 0.125+0.132 (S) HCC 0.0825+0.099 (S)
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Visualizing the growth of microorganisms

The microbial growths were exhibited by using light
microscopes at 40x magnifications. The growth of
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Candida albicans on both HIHC600 and HC600 and
the growth of Streptococcus mutans which appear as
clumps on chemical cure as compared to the blank
were exhibited in Figure 3 (A-D).
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A. Growth of candida
albicans on HC600

B. Growth of candida
albicans on HC600

C. Growth of streptococcus

D. Blank chemical cure

Figure 3 (A-D): Figures (A-C) demonstrated the growth of microorganisms, whereas Figure D showed the blank

DISCUSSION

In several research studies concerning the C. albicans
and S. mutans adhesion mechanisms to the acrylic
resins denture base, the material types and surface
roughness of the materials, are considered as major
factors that play a major role in the direct adherence
mechanism.’3 However, understanding the exact
attachment mechanism of C. albicans has yet to be
identified.” According to Anusavice (2003), the
decrease in the surface roughness of the denture,
results in a decrease in the friction which in turn
reduces the abrasion impact on the soft tissue of the
patient. Moreover, the study indicates that the high
rough surface results in an increase in the stain as
well as in the adhesion of the microorganisms on the
surface.* However, C. Albicans adherence to acrylics
resins denture base, and to the subsequent formation
of biofilm, is considered as a significant factor in
denture-induced stomatitis development.15

www.ljd.com.ly
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Regarding the attachment of Candida albicans (in
vitro) on acrylic resins, there was no difference
between the average absorbance (optical density) of
HIHC and CC in the different surface roughness
(600,1200), whereas HC and HCC revealed reverse
profiles. However, even though the P-value of the
average surface roughness of HIHC, CC, and HCC was
statistically significant, there was no difference in the
adhesion of Candida albicans between these three
materials and insignificantly, HC. In other words, the
result concerning the adhesion of C. albicans
especially to chemical cure material is contrary to
what to have been expected according to the
profilometry. A previous study which was
undertaken by Radford et al (1999) demonstrated
that fewer C. albicans was observed on the smooth
surface rather than on the rough surfaces.'® Also,
another study demonstrated the colonization of C.
albicans on the denture surface.l” The reason for the
difference between the current study and the
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previous one was probably that this study was
carried out under different conditions.1®

The presence of Candida species, within the oral
cavity, adhesion to the oral mucosa, and biofilms
development on the surface of the denture are
associated with mild to severe physio-pathological
effects. Candida-induced stomatitis has a certain
range according to the classifications of Newton.18
This infection is caused by C. albicans’ cell attachment
to the denture impression surface, which depends on
the non-specific factors such as the surface charge
and hydrophobicity which are related to the
materials, and the specific factors (receptor-ligand
binding) which are related to the
microorganisms.19.2021 Additionally, the chemical and
physical compositions of the acrylic denture base
have a positive effect on the adhesion and
colonization of the yeast.

Various chemical materials may affect the Candida
attachment level. It has been shown that the
immersion of acrylic resin base in water increases
Candida adhesion by reducing the level of residual
monomer.22 Previous clinical studies have shown that
there is a close relation between denture hygiene
procedures frequency and the Candida infection.?3
Therefore, those patients are exposed to more risks
concerning denture sore mouth than other people.
Furthermore, as noted by Verran and Motteram
(1987), Candida albicans cannot be attached to the
denture base materials that have not been already
preincubated with streptococcus.?¢ Likewise,
Branting et al (1989) outlined that C. albican's
adhesion to the acrylic resins was increased when S.
mutans was incubated on the acrylic dentures.2>

On the other hand, the interaction of Streptococcus
mutans on the different materials, there was no
significant difference concerning the average
absorbance between 600 and 1200 surface polishers.
It can be seen that Chemical cure (CC) had by far the
highest absorbance compared to the other three heat
cure types. The findings are similar to those of the
previous study which is undertaken by Morgan and
Wilson (2001)26 who demonstrated that the adhesion
of the chemical cure was colonized by a high amount
of bacteria (Streptococcus oralis) as compared to that
of the heat cure. The reason for the difference in the
attachment of Streptococcus muatns on the various
types was probably attributed to the difference in the
processing conditions used, resulting in dissimilarity
in the nature and porosity of the surface of both heat
cure and chemical cure materials.2¢ Furthermore, the
chemical cure denture base materials exhibit higher
surface irregularities that have lower strength
compared with the conventional heat cure materials
because of the difference in the physical nature.27.28
The formation of plaque is based on the
microorganism’s retention capacity, and therefore on
acquired pellicle cohesive strength. The non-specific
properties of substratum, especially hydrophobicity,
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have the highest effect.2° The non-specific adhesion of
the bacteria in low shear stress environments is
affected mainly by substratum hydrophobicity.3° In
general, hydrophilic substrata were preferred to
bacteria with hydrophilic surfaces, and the
hydrophobic substrata were preferred to bacteria
with hydrophobic surfaces.3! Regarding Streptococci,
the strain hydrophobicity was reduced dramatically,
resulting in a loss in its properties of adhesion, when
it was sub-cultured in vitro.32 Another factor that
affects the attachment of Streptococci is the surface
charge. Concerning surface charge, bacteria are
invariably negatively charged in an aqueous
environment like human saliva.33 Even though high
surface energy is usually characterized by
hydrophilic bacteria, the bacteria being hydrophobic
may have these properties.3* In addition to the
hydrophobicity and surface charge, Surface Free
Energy (SFE) is another factor that affects the
adhesion of bacteria. In most cases, the higher the
substratum surface free energy, the more the
colonization of bacteria will be.35

However, it can be seen that there is a difference
regarding the adherence between C. albicans and S.
mutans. The reason could be that the surface
characteristics of the bacterial cell are different from
the fungal ones. In other words, the bacterial cell is
smaller in size as compared to the yeast; therefore,
they behave differently.3¢ Also, extracellular
polymers can play another key factor. In comparison,
the fungal and bacterial biofilms, the bacterial biofilm
extracellular polymers have lower levels of galactose
and glucose and higher carbohydrate and protein
content.” However, this study does not simulate the
oral environment (in-vitro study). Furthermore, the
fitting surface of the denture is not polished;
therefore, it would be better to study the adhesion of
microorganisms on the surface without any polishing.

CONCLUSIONS

Within the limitation of this study, the study showed
the highest average absorbance of C. albicans in
HCC600 and HC1200 whereas there was no
significant difference in the P-value of C. albicans
growth on the different surfaces of acrylic resins.
Regarding the adhesion of Streptococcus mutants, CC
had much more average absorbance than the other
three heat cure types. When these materials were
compared by ANOVA single factor, the data showed a
statistically significant difference in the capacity of
attachment between heat cure and chemical cure.
Thus, according to this study, the acrylic denture
surface roughness by its nature has a large impact on
the colonization of denture base by Streptococcus
mutants only.
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ABSTRACT

Background: Management of partially edentulous patients with hard and soft tissue undercuts is complicated, and the
use of flexible dentures for these cases offers dual advantages of aesthetics and flexibility. However, research shows a
varying preference for flexible dentures among general dental practitioners, prosthodontists, and other dental
specialties.

Objectives: The aim of this study was to survey the attitude and awareness of a sample of Libyan dental clinicians
towards advantages, disadvantages, indications, and contraindications of flexible dentures.

Material and methods: A descriptive cross-sectional study was conducted among 250 dentists currently practicing in
different cities of Libya. Only 218 dentists responded. Using Google form software, a self-administrable e-
questionnaire consisting of thirty-one multiple choice questions with “yes,” “no” or “not sure” answers encompassing
major aspects of flexible dentures was conducted through an online survey.

Results: Out of 250 Libyan dentists to whom the questionnaire was sent, only 218 dentists responded and our results
revealed that the respondents were females more than males with a ratio (2:1) and more than half of them were of age
group (35-60 years) work in governmental dental practice with more than ten years of experience and 34.9% of them
prefer and often offer flexible dentures to their patients. The majority of respondents with a long-term success of the
flexible denture were prosthodontists who had more than ten years of experience with a correct response rate of more
than 50% of questions that reflected their attitude and knowledge.

Conclusions: Despite the fact that flexible dentures are not taught in Libyan universities of dentistry, about more than
one-third of respondents prefer and recommend this treatment to their patients, and the long-term success of these
prostheses was dependent on clinicians’ education and their clinical experience.

Keywords: Flexible denture, E-questionnaire, Attitude, Libyan dental clinicians.
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INTRODUCTION to the problem of clasps location that may deteriorate
aesthetics.

Nowadays, prosthodontic patients demanding the
aesthetic aspect of their prostheses. In response to this
demand, manufacturers and dental healthcare
providers (dentists and dental technicians) have
developed innovative, aesthetic, natural-looking
materials and methods for fabricating removable
dental prostheses.!

An alternative denture prosthesis design in which
optimal flange height and thickness can be achieved is
by using flexible dentures.2 Other commonly used

Aesthetic and functional rehabilitation of partially
edentulous patients with hard and soft tissue
undercuts are frequently encountered. Management of
such situations with removable cast partial dentures as
definitive removable prostheses is complicated and
requires pre-prosthetic surgical intervention for
alteration of the denture bearing area, careful planning
of the path of insertion and removal, adaptation of the
denture base using resilient lining material, in addition
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terms are "metal-free dentures" and "clasp-free
dentures".3 Flexible denture base material is a nylon-
based thermoplastic material that does not sacrifice
function and preserves aesthetics.?2 Some of the
commercially available products are Valplast, Sunflex,
Duraflex, Flexite, Proflex, Lucitone, and Impak,
whereas Valplast, Sunflex, and Lucitone are monomer
free.2

The advantages of flexible dentures are that they
combine flexibility with subsequent resistance to
fracture and plastic deformation; insertion into
undercuts is much easier compared to conventional
removable dental prostheses, and the denture base is
thinner than in conventional dentures. Also, there is no
risk of allergic and hypersensitivity reactions (no
residual monomer), besides the transparency of the
material that reflects the shade of mucosa and the
absence of metal clasp make the denture more
aesthetic 9, Free movement is allowed by the overall
flexibility and can, therefore, be referred to as “a built-
in stress breaker”.

Patients usually come to our clinics to restore their lost
teeth. However, the purpose of denture construction
should not be restricted to tooth replacement but
should maintain the surrounding tissue health (¢). The
flexibility of the flexible dentures acts as a tissue
conditioner and therefore reduces the leverage
rotational force and damaging effect on the underlying
mucosa.”

Flexible dentures use a special flexible resin that
prevents them from chafing the gums and allows the
wearer to chew properly. It also provides a soft base
that prevents the gums from being rubbed.?

Among the flexible denture indications are patients for
whom aesthetics is a top priority, patients who refuse
the preparation of abutment teeth, patients with
allergy to metal, and patients whose medical history or
age contraindicates a pre-prosthetic surgical
intervention when needed. Good oral hygiene and
sufficient interarch space are very important in case
selection for flexible removable denture prosthesis.®
Designing flexible dentures for the management of
patients particularly those facing partial edentulism in
the aesthetic zone is still of non-preference by the
clinicians in the Libyan ministry of health and it was
not included in the curriculum of Libyan governmental
universities. However, among private dental
practitioners, this treatment modality is highly
favourable. Therefore, this study was an effort to
survey the attitude of a sample of Libyan dental
clinicians  towards advantages, disadvantages,
indications, and contraindications of flexible dentures.

MATERIALS AND ETHODS

A descriptive cross-sectional study was conducted
among 250 dentists (general dental practitioners,
prosthodontists & other dental specialists) currently
practicing in different cities of Libya who were
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conveniently sampled and entirely volunteered to
participate the study. Using Google form software,? a
self-administered e-questionnaire consisting of thirty-
one multiple choice questions with “yes,” “no” or “not
sure” answers encompassing major aspects of flexible
dentures was conducted through an online survey.
Online reminders were sent to intended participants
more than one time to increase the response rate. Only
218 dentists responded. Dentists who never provided
flexible dentures to their patients were excluded.
Previous studies were used to prepare the
questionnaire, 1410 which was validated by pre-testing
on a group of dentists in the faculty of dentistry,
Benghazi University, as the questionnaire was
modified until - in the view of respondents- the
questions measured what they are intended to
measure. The final form of the questionnaire was then
distributed electronically among participants and the
response was no longer accepted after 7 weeks.

The questionnaire included three sections of questions,
a demographic section including information about the
participants such as age, gender, qualification level,
work institution, and the number of years of
experience. The second section included questions
reflecting the attitude of Libyan dentists towards
flexible dentures and whether they are using them. The
third section reflected the success of flexible dentures
which is revealed by the level of participants’
satisfaction with their dentures one year after delivery
and their need for denture replacement.

Results were evaluated using Google form software,?
and python programming language.!l! Data were
analyzed and visualized using tableau VizQL (Visual
Query Language).!2 Chi-square test was used to analyze
the correlation among variables at a 0.05 level of
significance. The conclusions were made by the results.

RESULTS:

The response rate was rather high 87.2%. A total of
218 dentists were taken as samples for the
questionnaire study from different cities in Libya in
which, as summarized in (Table 1), 67% (146) were
female and 33% (72) were male. Most of the
respondents 57.8% (126) were of (36-50 years) age
group, while 6.4% (14) were of (more than 50 years),
and 35.8% (78) were of (25-35 years). One hundred
and thirty-two of the respondents (60.2%) were
governmental dental practitioners, while 39.8% (86)
were private dental practitioners. Regarding the years
of work experience, 21.1% (46) of the respondents had
1-5 years, 20.2% (44) had 6-10 years, and the majority
58.7% (128) had more than ten years of work
experience in the practice of removable prosthesis. The
qualification level of the respondents was ranging from
31.2% (68) prosthodontists, 31.2% (68) specialists
(not prosthodontists), and 37.6% (82) general dental
practitioners.
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Table 1: Number & percentage of respondents’

profiles
Item Group No. % ‘
Male 72 33%
Gender Female 146 | 67%
25-35 Yrs. 78 35.8%
Age 36-50Yrs. 126 57.8%
> 50 Yrs. 14 6.4%
Work institution Governmental 132 60.2%
Private 86 39.8%
Years of work 1-5Yrs. 46 21.1%
e 6- 10 Yrs. 44 20.2%
> 10 Yrs. 128 58.7%
Generafl.dental 3 37.6%
. practitioner
Qualification Specialist (not :
level prosthodontist) 68 31.2%
Prosthodontist 68 31.2%

In correlation between demographic data using python
programming language, most of the respondents of age
group (35-60 years) - who were the largest population
participated in the study - were females work in a
governmental institution (36.84%).

In relating this age group to the qualification level, the
majority had more than 10 years of experience,
13.16% of them were prosthodontists, while 28.95%
were other dental specialties, and 18.42% were
general dental practitioners.

Regarding the preference of the respondents to RPD
types, our results revealed that more than one-third
34.9% (76) of them prefer and they often prescribe
flexible dentures to their patients. In an attempt to
relate their preference to age group, gender, and work
institution, (Figures 1, 2, and 3) showed that most of
them (22.94%) were females with (22.02%) age
ranging (36-50 years) and they were (21.10%)
governmental dental practitioners.
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M Female
| Male

34.86% 34.86%

30.28%

Preference for RPD types

ast RPD Flexible

Fig. 1: Preference for RPD types in relation to gender

25-35
MW 26-50
M More than 50

34.86% 34.86%

30.28%
11.019%

15.60%
9.17%

Preference for RPD types

Fig. 2: Preference for RPD types in relation to age
group

M Governmental
M Private

a0
34.86% 34.86%

30.28%

Preference for RPD types

st RPD Flexible

Fig. 3: Preference for RPD types in relation to work
institution
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The second section of questions from Q 8 to Q 29 in the
questionnaire showed the difference in the
acknowledgment and attitude of the respondents
towards flexible denture advantages, disadvantages,
indications, contraindications, and their commercial
names.

Using Google form software, the frequently missed
questions -which had a correct response rate of less
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than 50%- were ten questions. A summary of the
responses regarding these questions is shown in
(Table 2). The question with the least correct response
rate was (Flexible denture material is only made up
from Nylon) in which only (22) 10.1% had a correct
answer, while (70) 32.1% had wrong answers and
(126) 57.8% were not sure.

Table 2: Distribution of the frequently missed questions, those with a correct response rate of less than 50%

Question title

Correctanswer  Wrong answer \

Flexible denture material is only made up from Nylon

32.1% 57.8%

A patient with knife-edge ridges can be indicated to
use flexible dentures

35.8% 43.1%

Patients with lingual tori can use flexible dentures
without undergoing surgery

39.4% 34.9%

Flexible dentures are indicated for patients who have
limited mouth opening

60

74 33.9% 84 38.5%

Flexible dentures displace more soft tissue due to
their flexibility

68

31.2% 96 44% 54 24.8%

Staining by various ingredient of food, tea and coffee
is unlikely to happen

68

31.2% 58 26.6% 92 42.2%

A flexible denture may be an option in the treatment
plan of a patient with ectodermal dysplasia

80

36.7% 18 8.3% 120 55%

The technique for the insertion and adjustment of
flexible dentures is the same as that used to acrylic
partial ones

82

37.6% 68 31.2% 68 31.2%

Do you know the commercial names of the product
you are using for the construction of flexible
dentures?

84

38.5% 134 61.5%

Flexible denture provides more stability during
mastication

106

48.6% 44 20.2% 68 31.2%

On analyzing the answers to the third section of
questions, the last two questions reflected the level of
satisfaction with flexible dentures and the need for
their replacement, our results revealed the long-term
success of the flexible dentures in more than one third
(78) 35.8% of the respondents those were enough
satisfied, and most of them 46.15% needed acceptable
range of years (5-6 years) for dentures replacement as
shown in (Figure 4), and by using a python heat map
16.51% of the total sample had a long term succeed
flexible dentures.
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usually needs to be done after
[ | Yoar

= 4103%

54.29%

21.11%
21.74%

39.13%

46.15%
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50.00%
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Fig.4: Distribution of years needed for replacement
according to Level of satisfaction with flexible denture
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In an attempt to correlate this long term success to the = Loyears
6-10 years

attitude of those respondents, their qualification level, W More than 10 years
and their years of experience, chi-square test indicated
no significant association (p>0.05). While using
tableau analyzing language, (Figures 5, 6, 7) illustrated
that out of the respondents 35.8% who had a long term
succeed flexible dentures, nearly three quarters
25.69% had a correct response rate of more than 50%
of the attitude questions and more than one third
11.93% were prosthodontists, in addition, majority of
them 23.85% had more than 10 years of experience

40 35.78%

6.42% 32.11%

7.34%

w

w

21.10%

M Respondents with correct response rate of less than 50%
M Respondents with correct response rate of more than 50%

20

6.42%

40 35.78%

32.11% 11.01%

Satisfaction with flexible dentures one year after their delivery

21.10%

Not at al

Much Enough

11.01%

Fig. 7: Distribution of satisfaction level according to
years of experienc

Satisfaction with flexible dentures one year after their delivery

Little lot at al DISCUSSION:

Much

Denture base materials have been subjected to
extensive research, advancements, and improvements.
Recently, flexible dentures have gained popularity as
an alternative to PMMA among dental practitioners
oneral demtal et tioner and patients in denture construction as it gives dual
- il b S advantages of aesthetic and flexibility.
Although flexible dentures are prosthetic works that
are not learned during faculty, the interest of dentists
32.1296 and technicians in their realization is growing. Their
acknowledgment is usually based on investing in
R alonas oneself by taking specialized courses in the field, but
also in the materials and equipment needed to make
21.109% flexible partial dentures.13
Nowadays, there are several different flexible
8.26% materials in the dental market that general dental
practitioners can choose from. However, research
shows a varying preference for flexible dentures
among general dental practitioners, prosthodontists,
and other dental specialties. Therefore, the present
study is an attempt to evaluate the attitude of Libyan
dental clinicians towards flexible dentures.
= This study was a self-administrable e-questionnaire
Fig.6: Distribution of satisfaction level according to conducted among 250 dentists currently practicing in
qualification level different cities of Libya. Only 218 dentists responded

Fig.5: Distribution of satisfaction level according to
correct answers rate

35.78%

11.01%

10 3.67%

Satisfaction with flexible dentures one year after their delivery

Much Enougt Little Not at al

www.ljd.com.ly 23 Libyan Journal of Dentistry. 2022;6(1):19-26


http://www.ljd.com.ly/
http://cbs.wondershare.com/go.php?pid=5239&m=db

Attitude of dental clinicians

and our results revealed that the respondents were
females more than males (2:1) and the majority of
them were of age group (35-60 years) work in
governmental dental practice with more than ten years
of experience and 34.9% of them prefer and often offer
flexible dentures to their patients.

Interpretation for the preference of age group ranging
(36-50 years) to prescribe flexible dentures could be
that the younger practitioners tend more to use newer
techniques. This was in agreement with Polyzois et al.1
Regarding the second section of the questionnaire,
twenty-two questions reflected the attitude of the
respondents towards flexible denture advantages,
disadvantages, indications, and contraindications, as
our results revealed that eighty-six of the respondents
had a correct response rate of less than 50% of
questions. Also, the results illustrated that Q9 had the
least response rate, which indicates the material the
flexible denture made of, only 22 respondents knew
that it was made of nylon.5

The number of respondents who correctly answered
Q16,Q19, Q22 and they knew that flexible dentures are
contraindicated in patients with limited mouth
opening, lingual tori, and knife-edge ridges were 60,
56, and 46 respectively. While the questions Q11, Q13,
Q17, Q18, Q20 reflected the awareness towards
indications of the flexible denture as 80 respondents
knew that it is an option in the treatment plan of
patients with ectodermal dysplasia, and more than half
they aware that it is indicated for patients with teeth or
tissue undercuts, patients with a history of repeated
denture fracture and is considered as an alternative for
patients those are allergic to acrylic dentures.® 14
Questions Q8, Q10, Q14, Q23, Q24, and Q25 analyzed
the attitude of the respondents towards the
advantages of the flexible denture, as more than half
they knew that it is unbreakable, it needs minimum or
no mouth preparation, it provides more stability
during mastication* 5 14 as being reported by Thakral
et al.’>and Sharma et al.,1¢ it more cosmetic and lighter
in weight compared to acrylic denture!* as being
agreed by Shamnur et al.l” while the number of them
who aware that flexible denture doesn't displace soft
tissues during function was only sixty-eight.+ 5 14
Responses to the questions Q12, Q26, Q27, Q29
revealed that more than half of the respondents were
aware that good oral hygiene is very important, and as
there was no addition that could be made onto nylon a
flexible denture is not easy to repair.t ° While only
31.2% knew that staining of a flexible denture by
various ingredients of food, tea and coffee is likely to
happen, and 68.8% agreed that the cost factor plays a
role in the patient’s decision to make a flexible denture
rather than an acrylic one.?

Considering the insertion and adjustment, Q21
exhibited that less than half of the respondents knew
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that the technique for the insertion and adjustment of
flexible denture is not the same as that used to acrylic
partial ones as its trimming and polishing with rubber
wheel must be done with intermittent contact to
prevent material from melting.14

Despite that flexible dentures are intended for
temporary applications and not to be used for the long
term, our study revealed that only 17.6% knew that. 4
In total both permanent and temporary uses of flexible
denture prostheses are almost equal.# In addition, as
illustrated by Q28, only 38.5% of the respondents were
aware of the commercial names of the product they
use for the construction of flexible dentures.

In discussing the results related to respondents with a
long term success of the flexible denture, our study
revealed that the majority of them were
prosthodontists who had more than ten years of
experience with a correct response rate of more than
50% of attitude questions and it was a believable
result because it is not a surprise to reveal that a
prosthesis success and satisfaction is related to and
affected by the clinician's attitude and experience
those make the case selection for flexible denture more
professional which in turn increasing its success, and
our results were in consistence with Hill et al. 18 as he
reported that the decision of flexible denture was
mostly depended on case selection and there are
differences between general dentist and specialist in
the use of flexible denture prostheses.

CONCLUSION:

Despite the fact that flexible dentures are not taught in
Libyan Universities of dentistry, about more than one-
third of them prefer and recommend this treatment to
their patients and the long-term success of these
prostheses was dependent on clinicians’ education and
their clinical experience.

Each new material or technique introduced into the
field of dentistry has its pros and cons, and a thorough
understanding of its advantages, disadvantages,
indications, and contraindications is obligatory for a
careful case selection to ensure an optimum
restoration with a perfect treatment prognosis. Hence,
patients’ satisfaction and an enhanced quality of life
can be met.

Although dental practitioners were aware of the
benefits of flexible dentures to fulfill the patient's
demand for a more retentive and aesthetic prosthesis,
there is still a need to educate and motivate them on
how to manage them on a regular academic
curriculum. Seminars and workshops should also be
arranged to help dentists enhance their skills to keep
up with new updates in dental materials and
technology.
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Limitation of the study:

There were several limitations to this study that must
be addressed accordingly. The distribution of
respondents in private and governmental dental
institutions was imbalanced. Thus, the result of this
study could be affected in some way.

A representative and randomized sample is required to
determine the actual awareness of dental practitioners
and specialists. The primary objective of this study,
however, was to assess the attitude and awareness of a
selected sample of Libyan dentists as a convenience
sampling was used. A questionnaire is a well-
established strategy for data collection. However, it has
its own limitations. For example, social desirability
bias and non-response rate may affect the
representativeness of the sample and the quality of the
information.!® However, no personal data was
collected and the participation was entirely voluntary.
As a result, in the current study, these biases would
have less of an impact. Furthermore, the current
study's response rate was rather high (87.2%).

Ethical approval:

The study was following the ethical standards of the
institutional research committee of Benghazi
University and approval was obtained.

Informed consent:

In the questionnaire, an explanation of the aim of the
study and a statement of agreement to participate
were written. As well Using electronic surveying gives
the responders the freedom either to agree or refuse to
answer the questionnaire.
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ABSTRACT

Aims: To evaluate the color change of three resin composites (nanohybrid; Filtek Z250XT, microhybrid, DenFil, and
nanoceram; Zenit) after exposure to tea, coffee, artificial saliva, and bleaching procedure.

Materials and Methods: A total of 162 disc-shaped specimens (12.2mm diameter, and 2.2mm thickness) from the
three resin composites were prepared in a silicon mold, then divided into 3 groups according to the type of resin
composite. Each group was subdivided into three experimental groups (n=18), and immersed into staining
solutions; tea, coffee, and artificial saliva for 3h/day over 28 days. A bleaching agent (Opalescence 20 home bleach)
was applied to previously stained specimens for 3h/day over 14 days. The color measurement for each specimen
was performed according to CIE L*a*b* system using a spectrophotometer on three occasions: i) at baseline, ii) after
staining, and iii) after bleaching. The color differences delta E (AE) between the three measurements were
calculated and the obtained data was statistically analyzed.

Results: The three composites showed significant color change after immersion in tea, and coffee solutions
(P<0.05), and after the bleaching (P<0.05). DenFil showed the most color change followed by Z250XT. Zenit was the
least affected by staining solutions. Tea solution caused more color change than the coffee solution. Artificial saliva
showed insignificant color change for all groups (P=0.07).

Conclusions: Exposure to drinks with staining ability such as tea and coffee can significantly affect the color
stability of the tested composites. The bleaching agent was effective in removing the stains and restoring the color
of all composites near or at baseline color.

Keywords: color change, resin composite, tea, coffee, staining solution, bleaching.
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INTRODUCTION and interaction with colorants ingredients in certain
Resin composites are very popular and widely used foods and beverages in the oral environment.? This
restorative materials for anterior and posterior teeth, discoloration causes patient discomfort,
due to their esthetics and improved physical and dissatisfaction, and may need replacement of the
mechanical properties.! However color stability restoration.

which is the ability of the material to maintain its The discoloration is also affected by accumulation of
original color remains the main esthetic problem.2 plaque, and oral hygiene status, daily dietary intake
These restorative materials are susceptible to various of food and beverages with staining ability such as
degrees of discoloration due to continued exposure tea, coffee, cola, coloring mouth rinses, and smoking
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habits.> ¢ In this context, staining agents can
penetrate the superficial layer of resin composite
causing degradation and softening of the resin matrix
where its ability to resist stain is reduced,” and
consequently lead to discoloration of the resin
composite.? In addition, several factors can affect the
color and staining susceptibility of the resin
composite leading to color change such as visible
light, ultra-violet irradiation, thermal changes,
vigorous finishing and polishing procedures,
humidity, curing time, curing mode, aging conditions,
and composition of the materials such as matrix and
filler type and size.8-14

Because of the discoloration problem of the resin
composite restorations, patients are looking for a
bleaching procedure to remove the stains and
improve the esthetic demand. Thus, various
bleaching products are available in the market and
become very popular and well accepted by the
patients.’> Several studies were conducted to
investigate the effects of those bleaching materials
once they come in contact with the esthetic
restorative materials, such as their influences on the
physical and optical properties of the resin composite
restorative materials.2 15-20

It is important to investigate the color stability of
resin composite restorative materials and the efficacy
and performance of bleaching materials.!> This is to
assist dental clinicians to choose the proper materials
that go with the diet habits of the patients, and can
also help to predict the success rate of the
restorations.!” It can also allow the clinician to
educate and advise the patient about the effects of
specific chromogenic components in the diet such as
tea, coffee, and cola on the color change of the resin
composites.18 This study was performed to evaluate
the color change of three resin composite restorative
materials (nanohybrid, microhybrid, and nanoceram)
after exposure to three staining solutions; tea, coffee,
artificial saliva, and bleaching procedure.

MATERIALS AND METHODS

Detailed description and composition of the resin
composites materials evaluated in this in-vitro study
are listed in Table 1. Research approval has been
obtained by the Committee on Ethics in Research,
faculty of dentistry, University of Benghazi
(Certificate Reference No. 094).

Specimen preparation

A total number of 162 disc-shaped specimens were
prepared from three commercially available resin
composites shade A2 namely: a nanohybrid (Filtek™
7250 XT), a microhybrid (DenFil™), and a nanoceram
(Zenit) (Tablel). The specimens were divided into
three groups (n=54) depending on the type of
composite material; C1=2250, C2=DenkFill, C3=Zenit.
For each brand of resin composites; the specimens
were prepared by condensing the resin composite
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material into a silicone mold with circular holes
measured 12.2 mm in diameter and 2.2 mm in
thickness. A celluloid strip was placed over the
material, and then a glass slide was pressed against
the upper surface to extrude excess material and to
create a flat surface.

All specimens were polymerized by a light-curing
unit (Radii plus LED cordless curing light) with the
same intensity and light-curing mode to standardize
the specimen preparation. The specimens were
placed in jars of distilled water for 24 hours at room
temperature in complete darkness to allow complete
polymerization. After 24 hours of water stage, the
color of all specimens was measured using a
Spectrophotometer  (UV ~ mini-1240  UV-VIS
Spectrophotometer SHIMADZU, Germany). This
measurement is considered as base-line color
measurements for each type of resin composites
before the staining procedure. Each group of a
composite of 54 specimens was subdivided into 3
experimental groups (n=18)!°> according to the
staining solution into which the specimens were
immersed in as following: Groupl (Gp1l): artificial
saliva (saliva simulating solution) and consider as a
control group, group 2 (Gp2) in Tea solution, and
group 3 (Gp3) Coffee solution.

Staining procedure

Tea solution was prepared by dipping two bags of
(Lipton red tea) in 300 ml of boiled water for five
minutes according to manufacturer recommendation
(150 ml for each bag).? The teabags were removed
and the solution is allowed to cool at room
temperature, then sub-divided to 100 ml at each of
the three jars.

Coffee solution: Two bags of Nescafé plain coffee
were stirred in 300 ml of hot water until completely
dissolved according to the manufacturer’s
recommendations (150 ml for each bag)2. The
prepared coffee solution is allowed to cool at room
temperature and then subdivided into three portions
of 100 ml each in three jars.

The specimens were placed in Tea (T) or Coffee (F)
solution according to the intended sub-groups for
three hours daily, 15> and then were kept in artificial
saliva for the rest of day.!* The staining solutions
were freshly prepared each day with the same
method throughout the testing period (28 days).2*
The third group of specimens was kept at artificial
saliva throughout the experiment period in jars
completely covered to prevent evaporation of the
solutions. Artificial saliva solutions were changed
daily. All specimens were rinsed with tap water, plot
dry, and kept into dry containers for color
measurement by spectrophotometer after staining.25

Bleaching Procedure

Bleaching agent Opalescence 20 home bleach (20%
carbamide peroxide), (Table 1) was painted on the
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top surface of the previously stained composite
specimens according to the manufacturer’s
instructions and remains for 3 hours per day for 14
days.2 14 15,17 After bleaching; the specimens were
rinsed with tap water for 1 minute to remove the
bleaching agent, plot dry, and stored in artificial
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saliva.25 All specimens were rinsed by tap water, plot
dry, and kept in dry containers for color
measurement after bleaching procedures. All the
experiments were prepared at the same conditions of
temperature, illumination, and relative humidity.14

Table 1: Detailed description and composition of the materials used in the study

Product name Manufacturer Composition @) Lot number :Expire date

Nanohybrid 3M™ESPE™, Bis-GMA, UDMA, Bis-EMA, PEGMA,
i iltek™ 1 TEGDMA. Zi ia/silica 20 . Fill N915906
Composite, Filtek USA : ;rconla/5| ica 20 nm. Filler 2021-08-28
7250 XT loading: 82% vol. CEO0123
Microhybrid VERICOM LTD, i Bis-GMA, TEGDMA. Barium alumino- 2021-06-06
Composite, Korea? silicate particles. Fumed silica 0.04um. DF8614A2
DenFil™ Filler loading: 80% vol. CE 0120
Nanoceram PD President UDMA, Butanedediol DMA, Bis-GMA.
Composite, Zenit Dental, Pyrogenic silica 12nm Glass filler 0.7um. i 2017006943 2021.04
Germany? Agglomerated nanoparticles 0.6um. CE 1984
Filler loading: 70% vol.

Opalescence 20 Ultradent, USA 20% Carbamide peroxide, Potassium N915907 2021-06-07
home bleach nitrate, 0.11% fluoride ions Mint flavor

Staining solutions:

Gulf Inject LLC-
Dubai UA

Artificial saliva

Sodium chloride 0.86gm, potassium chloride 30gm, and calcium
chloride 0.33gm in each 100ml.

Coffee, Nescafe® Nestle\ Swiss

Instant Plain Coffee without sugar

Unilever\United Black Tea

Kingdom

Tea, Lipton

@ According to manufacturers’ data: Bis-GMA: bisphenol-A-glycidyl methacrylate; UDMA: urethane
dimethacrylate; Bis-EMA: ethoxylated Bisphenol-A- glycidyl methacrylate; TEGDMA: Triethylene glycol
dimethacrylate; PEGMA: polyethylene-A-glycidyl methacrylate; DMA: dimethacrylate.

Assessment of the color

measurements):

change (Color

A colorimetric evaluation according to the CIE L*a*b*
system?¢ was performed to record the color change of
the specimens using a spectrophotometer (UV mini-
1240 UV-VIS Spectrophotometer SHIMADZU,
Germany),!> 24 25 against a black background to
simulate the absence of light in the mouth?’. The
spectrophotometer was calibrated regularly before
starting the actual color measurement. The specimen
should be clean and dry before being positioned at
the determined place in the device.

All specimens were chromatically measured three
times24 as follows: (1) at the baseline before staining
procedures (mo), (2) after 28 days of staining period
(m1), and (3) after bleaching procedure (mz2). Where
m=time. The spectrophotometric evaluation was
done at the Optics laboratory in the Physics
department of the Faculty of Science, University of
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Benghazi. Values of color difference (AE) were
obtained according to the equation proposed by the
Commission International de 1'Eclairage CIE L*a*b*:
AE*ap = [(AL*)2 + (Aa*)2 +(Ab*)2 ]1\2 where, L* =
variation of luminosity, quantified with a scale
ranging from O to 100. The measurements of a* and
b* corresponded to chromaticity coordinates, where,
a*=green/red axis, and b*=yellow/blue axis.2” The AE
values at different intervals to determine the color
change of the resin composite using the equations: 14
15,18,25

AEo= [(ALo)?+(Aao)?+(Abo)?]1\2
baseline.

AE1=[(AL1)%+(Aa1)2+(Ab1)2]1\2 color difference after
immersion in staining solution.

AE2= [(AL2)%+(Aaz)2+(Abz)2]1\2 color difference after
bleaching process.

color difference at
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AE3= [(AL1-ALo)%+(Aai-Aao)?+(Ab1-Abo)?]1\2 color
difference between baseline and stained composite.

AE4= [(AL2-ALo)2+(Aaz-Aao)%+(Ab2-Abo)?]1\2 color
difference between baseline and bleached
composite.

Statistical analysis

Statistical analysis was performed using SPSS
software version 20. Means and standard deviations
were attained for each group. Differences in color
change (AE) by the immersion protocols were
calculated at baseline AEo, after staining AE1, and after
bleaching AE2. One-way analysis of variance test
(ANOVA) was used to evaluate the effects of
immersion solutions on color change after staining
(AE3 between baseline and stained specimens). Two-
way ANOVA was performed to compare the effect of
immersion solutions and bleaching agent on color
change after bleaching (AEs between baseline and
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bleaching). Tukey's Post hoc test was used for pair-
wise comparisons between the means when ANOVA
tests were significant. Statistical significance was set
in advance at the 95% probability level (Probability
value < 0.05).

RESULTS

Means and #*standard deviations of color difference
delta E (AE) values for the three resin composites into
each immersion solution, and after bleaching are
summarised in Table 2.

The three types of resin composite specimens are
changed in color after immersion in coffee and tea
solutions for three hours per day for 28 days. Tea
solution had more ability to stain the three brands of
resin composites than the coffee solution. However,
the color is slightly changed by immersion into
artificial saliva for the same period of time (Table 2).

Table 2: Means and +Standard Deviations of AEQ (at baseline), AE1 (after staining), and AE2 (after bleach) of
the three resin composites

Procedure NO.' of T ¢l c2 . C3_
specimen AE 7250 DenFil Zenit
Baseline 54 P 2625+081 | 24.85%047 | 14.74:0.65
AEo
Staining with a tea solution 18 rad 33.67 £1.08 28.97 £1.53 19.54 +0.75
Staining with coffee 18 29.77 £0.27 28.64 +0.26 17.70 £0.50
solution AE:
Artificial saliva (Controls) 18 27.35 +0.70 25.90 +0.44 15.11 +0.96
Bleach after coffee staining 18 e 26.25 £1.08 2491 £0.42 14.55 +0.64
Bleach after tea staining 18 26.34 +0.84 24.77 £0.51 14.77 +0.64
Bleach after artificial saliva 18 AE, 26.51 +0.67 24.91 +0.56 13.97 £0.89

By immersion in tea solution; the most stained resin
composite was DenFil microhybrid (Cz) AE3=8.45
followed by 7250 nanohybrid (Ci) AEs=7.54.
Nanoceram (C3) was the least affected by tea staining
solution AE3=5.18 (Table 3). Conversely with the
coffee solution; DenFil microhybrid (C3) showed the
highest change in color AE3=5.13 followed by Z250
(C1) AE3=3.64. Nevertheless, Zenit Nanoceram was
the least color change by coffee solution AE3=3.43
(Table 3).

Artificial saliva caused a little color change for the
three resin composites tested specimens after the
same period of immersion. The most color changed
was DenFil microhybrid (Cz2) AE3=1.82, followed by
7250 nanohybrid (C1) AE3=1.46 Zenit nanoceram (C3)
was the least affected by artificial saliva AE3=0.76
(Table 3)
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The color of the three stained resin composites
evaluated in this study was found to be changed by
the bleaching agent (Opalescence 20% home bleach)
and returned near or at the original color shade after
two weeks. Zenit Nanoceram (C3) was the most
affected one followed by Z250 Nanohybrid (C1), and
DenFil Microhybrid (C2) (Table 4). Zenit nanoceram
performed better regarding the color stability but
was found to be affected more by the bleaching agent
compared to DenFil Microhybrid and Z250
nanohybrid composites (Tables 3 & 4).

Statistical analysis (One-way and Two-way ANOVA)
revealed that the three tested resin composites were
significantly changed in color after immersion in
staining solutions (P<0.05). Also, there was a
significant change in color of the three resin
composite specimens after the application of the
bleaching agent (P<0.05). Tukey's Post Hoc test
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revealed that the three types of resin composite
specimens are significantly affected by the tea
(P=0.03), and coffee solutions (P=0.02). With
artificial saliva, there was a little color change, which
is insignificant P=0.07. Application of bleaching agent
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to the previously stained specimens resulted in
returned the color of the stained specimens near or at
the baseline color. This means there was no
significant difference in the color between baseline
and bleached specimens (P>0.05).

Table 3: Mean and +Standard Deviation of AE3 (color difference between baseline & stain)

No. of
Resin Composite Insl:ll:::isoisn Zgzaclill:l:;:sf Specimens (per Mean +(SD)
group)
Tea 18 7.54 +(1.34)
2211;0 Coffee 54 18 3.64 (0.82)
Artificial Saliva 18 1.46 £(1.07)
Tea 18 8.45 £(1.63)
Dec“ZF“ Coffee 54 18 5.13 £(0.50)
Artificial Saliva 18 1.82 £(0.78)
Tea 18 5.18 +(0.88)
Z‘é‘;it Coffee 54 18 3.43 +(0.80)
Artificial Saliva 18 0.76 £(1.37)

Table 4: Mean and +Standard Deviation of AE4 (color difference between baseline & bleach)

Immersion Total No. of L[S
Resin Composite . . Specimens (per Mean +(SD)
solution specimens .
testing group)

Tea 18 1.76 £(0.19)

7250
c1 Coffee 54 18 1.73 £(0.10)
Artificial Saliva 18 0.85 £(0.26)
Tea 18 1.63 £(0.22)

DenFil
c2 Coffee 54 18 1.34 £(0.12)
Artificial Saliva 18 0.28 £(0.31)
Tea 18 2.12 £(0.24)

Zenit
c3 Coffee 54 18 2.33 £(0.44)
Artificial Saliva 18 0.92 £(0.27)

DISCUSSION

Resin composite restorative materials are exposed to
saliva, staining foods and drinks in the oral cavity,
which can affect the color stability of these aesthetic
restorations leading to superficial or internal color
change. Clinically several methods have been
suggested to overcome the discoloration problem of
composite restorations including surface polishing by
polishing pastes and discs, application of bleaching
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materials or even replacement of the restoration if
the former procedures were not effective.2 16,24

The current in-vitro study was conducted to
investigate the color changes of three brands of resin
composites of the same shade (A2), after exposure to
tea, coffee solutions, and artificial saliva. The
selection of the composites is based on the fact that
the three resin composites have some compositional
differences, they are available in the market, and used
by many dentists for anterior and posterior teeth. The
staining period was kept at 3 h per day because an
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average person spends approximately 60-180 min
per day eating and drinking thus simulating possible
staining susceptibility of restorations!!. Lipton Black
Teabags and Nescafé plain coffee were used as
staining solutions because they are routinely
consumed beverages by the Libyan society at home
and in public cafés.

Color assessment varies from person to person and
even in one individual at different time points.14 In
this study, to eliminate the subjective errors of
interpretation of visual color comparison8, the color
assessment was done using a spectrophotometer.
Several studies were performed using this device to
determine the color difference of resin composite
restorative materials after exposure to several foods
and drinks with staining ability. 1. 15.17. 2¢ The color
measurement was done against a black background
to simulate the absence of light in the mouth.15
Results of the present study revealed that the color of
all composites specimens was significantly changed
after exposure to tea and coffee solutions, and also
after application of the bleaching agent. However, the
tea solution had a more staining effect than the coffee
solution. Our findings were in agreement with some
studies 10 25 25 26, QOn contrary, other studies
documented that coffee had the most staining effect
on the color of the investigated resin composites.17.25
The obtained results could be attributed to the
compositional differences between the three resin
composites. Dental composites are composed of three
chemically-different materials: the organic matrix or
organic phase; the inorganic matrix, filler or disperse
phase; and the coupling agent to bond the filler to the
organic resin.28 These different materials can play a
role in its color stability and affect esthetic
properties.2? Literature reported that staining
susceptibility of resin composites is attributed to the
degree of water sorption and hydrophilicity of the
resin matrix.14 Excessive water sorption can increase
the staining liability of composite restorations.>
Water sorption leads to expanding and plasticizing
the resin component, hydrolyzing the silane, and
causing microcracks formation.2 These microcracks
at the interface between the filler and the matrix
allow stain penetration and discoloration.?
Hydrophilic materials have a higher degree of water
sorption and relatively higher discoloration value
with staining solutions than hydrophobic materials.8
This may explain why the three types of resin
composite evaluated in the current study were
discolored at dissimilar degrees as they have some
dissimilarity in the chemical composition and
proportions of their matrix (Table 1). Zenit
nanoceram was the least affected by both tea and
coffee solutions followed by nanohybrid Z250XT, and
DenFil microhybrid resin composite which was the
most affected one. Authors stated that TEGDMA
diluent material increases the hydrophilicity of the
resin composite,2?® and can affect its esthetic

www.ljd.com.ly

32

mm Wondershare
E  PDFelement

Osman et al

properties.z 8 29 This may explain why Z250XT and
DenFil stained more than Zenit as the latter doesn’t
contain this monomer. UDMA is more resistant to
stain than Bis-GMA.13. 29 The absence of UDMA in
DenFil may explain why it is the most affected one by
tea and coffee solutions. Nasim et al,!* reported that
Bis-GMA- and TEGDMA-based resin composites are
more hydrophilic than UDMA-based resin composites
because of the presence of hydroxyl group in their
chemical structure. Consequently, dental materials
that contain such monomers may be more
susceptible to water sorption and discoloration over
time.2 14 This fitted with the findings of the current
study. Literature documented that microfilled resin
composite showed a greater degree of staining
because of their higher content of organic matrix.11.30
In addition, it has been reported that a composite
with large-size filler particles is more prone to water
aging discoloration than a composite with small-size
filler particles.? 2¢ Thus, water and coloring solutions
are absorbed easily causing hydrolytic degradation of
the matrix filler interfaces.> Accordingly, the staining
ability and the high color change of the DenFil
microhybrid resin composite evaluated in the current
study could be attributed to its filler particle size as
compared with Z250XT and Zenit (Table 1). As the
size of the filler particles decreases they become
difficult to be detached from the matrix, therefore the
penetration of solutions including staining one is not
easy, hereafter the material is more color stable.3!
This may clarify why Zenit nanoceram showed the
most color stability as it had a filler particle size of
12nm from pyrogenic silica. Likewise, Z250XT
nanohybrid is more stable than DenFil as Z250XT had
a filler size of 20nm from Zirconia. Our results were
in agreement with Telang et al.,!5> who concluded that
Supranano resin composite was more color stable
than Z250XT nanohybrid resin composite. However,
in contrast to our results, Villalta et al.,2 reported that
Feltik supreme nanohybrid had more color change
than Estht X microhybrid composite.

Furthermore, higher loading of filler particles in Zenit
nanoceram (70%) (Table 1) may contribute to the
color stability of this material. Although DenFill
microhybrid had more filler loading (80%), the larger
size of these particles may play an important role in
the color change as mentioned previously.
Accordingly, it can be assumed that DenFil
microhybrid resin composite, in the presence of
small-to-large filler particles, with a Bis-GMA and
TEGDMA resin-based, is more prone to water
sorption and discoloration.2?

In the present study, noticeable discoloration has
been observed in all tested composite specimens. The
addition of zirconia and ceramics in recent composite
materials to improve esthetic and mechanical
properties also may contribute to the resistance to
discoloration!s 25 Farah and Elwi?> stated that N-
Ceram is more stable than nanohybrid Z350 resin
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composite which is in agreement with our study. Our
results were in agreement with observations of
previous studies who found that the effect of staining
solutions on color change of resin composites is
material dependent and has been primarily
attributed to the composition of the resin composite,?
29 type of filler particles,?® and filler particle size.2 5 24
Literature reported that normal saline!¢ or distilled
water!4 could be used as immersion solution in the
control group. In the present study, the specimens
were immersed into artificial saliva?®> to mimic the
oral condition.’> Yet, the specimens of the control
group at previous studies used any one of the
previously mentioned solutions showed a little and
insignificant color change.1# 1625 These results were
in accordance with our findings.

Regarding staining solutions, both coffee and tea
solutions showed visible discoloration of all resin
composite specimens, AEs (Table 3). This is in line
with  the findings obtained in previous
investigations.2 8 1416, 20 Adsorption and absorption
can be the cause of tea and coffee discoloration 24.
Both tea and coffee contained yellow colorants with
different polarities, which are released and
penetrated to the organic part of the materials.16 This
may be due to the matching of the polymeric
materials with the yellow color-causing materials in
tea and coffee.?> Higher polarity components (like
those in tea) are eluted first, while lower polarity
components (like those in coffee) are eluted at a later
time.2° In the same context, Poggio et al.,3! examined
different types of coffee for 28 days and found that all
coffee solutions caused a significant color change.
According to previous studies, authors suggested that
immersion time,® 29 and type of discoloring
solution3! are dominant factors in staining resin
composite. However, long-term contact with some
food dyes such as tea and coffee can considerably
affect the color stability of modern esthetic
restorative materials regardless of materials type and
different compositions.24 31

Concerning the bleaching procedure performed in
the present study, the active ingredient of Opalescent
20 home bleach was the 20% carbamide peroxide,
which was found to be effective in removing stains
from the stained composite specimens. Values of AE4
(Table 4) revealed that the color of stained composite
specimens returned near or at the original color,
which is in agreement with several studies.16 18 20, 31
It has been found that after bleaching with 10% and
16% carbamide peroxide, the color of the stained
specimens changed to a clinically acceptable color.25
The mechanism of bleaching for the teeth is that the
active agents (peroxide solutions) can flow freely
through the enamel and dentin, and oxidize the
pigments in the teeth2. In this in vitro study, the
bleaching agent was able to remove the stain from the
surface of the three resin composite specimens. This
was probably due to superficial cleansing of the
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specimens, not intrinsic color change,3? because the
values of AE4 were near or similar to the original color
value. It seemed that the bleaching agents can remove
the exterior staining from the specimens but did not
bleach them, whereas they can effectively bleach the
natural teeth.18 Therefore, in the clinical practice after
bleaching procedures, the composite restoration may
not always match the surrounding bleached tooth
structure.16 Further studies using teeth restored with
resin composites are needed to gain more insight into
the clinical relevance and color match between tooth
structure and resin composites after bleaching.

CONCLUSIONS

Under restricted conditions and within the
limitations of the present in vitro study, the following
conclusions may be drawn:

1) The three tested resin composites; nanohybrid,
microhybrid, and nanoceram showed variable color
change when exposedto tea, coffee, and artificial
saliva solutions for 3hrs per day for 28 days. 2) Tea
solution had a more stainability effect on the three
tested resin composites than the coffee solution. 3)
Zenit; nanoceram composite showed the highest
color  stability (the least affected by staining
solutions), and DenFil; microhybrid composite
showed the least color stability (the most affected by
staining solution). 4) Artificial saliva had an
insignificant effect on color stability after the same
staining period, although it did change the color of the
three tested resin composite specimens. 5)
Opalescence 20 home bleach (bleaching agent) was
effective in removing stains from previously stained
resin composite specimens and restoring the color to
near baseline.

Conflicts of Interest: The authors declare no conflict
of interest.
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sectional study
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ABSTRACT

Objectives: To assess the dental patients’ knowledge and understanding of orthodontic retainers, and to evaluate
the level of knowledge in relation to different predefined variables such as gender, onset of treatment and education
level.

Materials and Methods: This is a cross sectional questionnaire-based study involving patients undergoing active
orthodontic treatment. A validated and piloted questionnaire was distributed around five orthodontic clinics in
Benghazi city. The paper questionnaire consisted of four sections with 20 questions covering basic demographic
data, the knowledge and understanding of orthodontic retainers, and finally the mode of information provision.
Descriptive statistics were carried out for frequency and proportions. In addition, the relationship between the
variables was analysed using Chi-Square and Fisher exact test. A simple thematic analysis was conducted for the
open-ended questions.

Results: The response rate was 95%. A total of 295 questionnaires were self-completed and collected from the five
centres. The age range was between 16 - 53 years (mean age 24.3). Around 83.4% of patients were aware that they
will require a set of orthodontic retainers at the end of treatment. However, only half of the patients knew what
type of retainers they will require (56.9%). Regarding the understanding of retention and relapse, around 71.2% of
patients understood why retainers are needed and 60% recognize what will happen if they didn't wear their
retainers. However, only 34% of the respondents understand what “orthodontic relapse” means. No association
was found between the onset of treatment, age and gender and the patients’ level of knowledge and understanding
of orthodontic retainers. Nevertheless, the level of education was the only variable shown to be associated with the
level of patients’ understanding.

Conclusions: The level of knowledge and understanding regarding orthodontic retainers was suboptimal among
Libyan orthodontic patients. The reported lack of knowledge could potentially influence the amount of compliance
with wearing orthodontic retainers. Postgraduate students and professionals seem to be more attentive to
instructions and maintaining their teeth in place.

Key words: Retention, questionnaire, knowledge, orthodontic patients.

not only the return of the original features of

Corresponding author: malocclusion, but also changes that occur as part of
Fatma Fenesha: Department of Orthodontics, the ageing-process, which can be difficult to predict
Faculty of Dentistry, University of Benghazi and vary between individuals. For these reasons, the
E-mail: fatma.fenesha@gmail.com need for lifelong retention has been widely advocated

to ensure long-term stability of the treated
malocclusion.2 Orthodontic retainers have been

INTRODUCTION investigated extensively in the literature and perhaps
the best available evidence comes from an updated
Retention is an integral part of orthodontic treatment Cochrane systematic review which concluded there is
to maintain the teeth in their corrected position no evidence to recommend one retainer over the
following active tooth movement. Relapse is other.? Whilst there have been many studies
considered one of the challenging risks in investigating the effectiveness of different types of
orthodontics due to the various causative factors retainers, not much work has been done on the
involved in moving the teeth back into their initial patients’ perception of orthodontic retainers.

position. These include periodontal, gingival,
occlusal, soft tissue factors and growth.! Relapse is
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During the last 10 years there has been a paradigm
shift in healthcare from the disease-centred approach
to patient-centred approach generating many new
concepts such as, evidence-based dentistry, patient
reported outcome measures, and shared decision
making (SDM).# Patients' values and preferences
form a fundamental element of evidence-based
dentistry and applying SDM in orthodontics is
particularly important for many reasons. First,
orthodontic treatment can carry few risks such as,
root resorption and demineralization and hence a
good discussion with the patient is required to weigh
the benefits of treatment against these risks.5
Secondly, a patient's perception of aesthetics is
different to the orthodontist’ perception and in order
to meet patients’ expectations, it's important to
understand their views and opinions regarding their
treatment. And finally, there are many treatment
modalities in orthodontics and each case can be
treated using different techniques and appliances.
Therefore, efficient communication and information
exchange can help the orthodontist formulate the
best suitable treatment plan for the patient and
enhance the decision-making process.¢

The need for orthodontic retainers should be
discussed with the patient from the onset of
treatment as part of the informed consent process.”8
Orthodontic treatment is a lengthy procedure that
can take up to 20 months on average and good
compliance is key for achieving a successful
treatment outcome.? Studies have shown that
patients are more compliant when they are well-
informed and engaged in the decision-making
process.10-12  Furthermore, = compliance  with
orthodontic removable retainers can be a challenging
task and various methods to enhance patients’
compliance has been reported in several studies.
Factors such as forgetfulness, negative patients’
beliefs, and the lack of understanding of the
importance of the retention phase have been
documented.!3 In the light of all this more research is
required to assess the patients’ perception and
awareness regarding orthodontic retainers and the
amount of information patients can actually retain
during treatment. Thus, the aim of this study is to
explore the patients’ knowledge and understanding
of orthodontic retainers and evaluate its’ association
to different variables such as gender, education level
and onset of treatment.

MATERIAL AND METHODS:

This cross-sectional study was described according to
the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) guidelines. Ethical
approval was obtained from the Dental Ethics
Approval Committee at the Faculty of Dentistry -
University of Benghazi (reference number 092). All
patients’ data and information were confidential and
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accessed only by the principal investigators. No
personal data was collected, and all the data was
coded during the statistical analysis. A self-
administered paper questionnaire was disturbed at
the reception area of each clinic to consecutive
patients as they walked in. After a brief explanation of
the nature of the study and reading the information
sheet attached with the questionnaire, the
participants were asked to sign the consent form.
Instructions were given with the help of a dental
assistant to fill the questionnaire independently and
anonymously with no time restriction before or after
their appointments. The questionnaire was then
placed into a sealed envelope and dispensed back into
a box at the waiting area by the patients themselves
to ensure anonymity. The inclusion criteria included
patients speaking Arabic as their first language, aged
16 years or above, receiving orthodontic treatment
for the first time and willing to take part in the study.
A priori sample size calculation was based on a
previous study 14 and the formula of survey sampling
by Kish.15 A minimum sample of 278 was needed with
a margin of error set at 5% and a confidence level at
95%. To compensate for an anticipated nonresponse
rate of 15%, a total sample of 310 will be required to
maximise the response rate. The sample was
recruited using a convenient random sampling
method.

Development of the questionnaire:

The process of developing the questionnaire involved
7 stages (Table 1) as described by.1617 The
questionnaire included four sections; section (1)
included items related to the patients’ demographic
and sociocultural data, section (2) included items on
the knowledge of orthodontic retainers, section (3)
included questions on the understanding of patients
on orthodontic retention and section (4) contained
questions on the means of information delivery and
communication including 3 pictures of three types of
orthodontic retainers. The type of questions included
were a mix of open and closed ended questions. Open
ended questions would provide a deeper insight into
the patients’ understanding than yes/no questions.
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Table 1: Stages of Questionnaire Development

Stage1 | Defining a

research
question

Stage 2 | Development | « Reviewing the

of the literature to
questionnaire identify
content questionnaires
used in previous
studies (14)(18).
Stage 3 | Questionnaire | o Item selection by a
formatting panel of expert
orthodontist  (FS,
MB, RA)

¢ Questionnaire
design

Stage 4 | Readability e Gunning fog test

test score (75%)

Stage 5 | Translation e Questionnaire was
translated by a
professional
translator.

Stage 6 | Pre-piloting o Testing the
questionnaire on a
similar group of lay
people to assess
face validity.

e Making any
amendments if
required.

Stage 7 | Testing and | e Piloting the

piloting questionnaire on a
similar group of
orthodontic
patients 2 weeks
apart to assess
validity, reliability
and acceptability.

Questionnaire validation:

The questionnaire layout and questions format were
evaluated with a group of orthodontists (expert
panel) initially to identify any potential ambiguous
questions and make sure the subjects can navigate
easily through the questionnaire. Any amendments
required were made before pre-piloting the
questionnaire on a small group of lay people to make
sure the questionnaire was clear and acceptable to
the respondents.

In order to test the questionnaire for any potential
problems the questionnaire was then piloted on a
similar group of patients 2 weeks apart. The two sets
of responses were compared using Kappa statistics
for categorical data. During this, the validity,
reliability and acceptability of the questionnaire was
tested.
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Statistical analysis:

All statistical analysis was carried out using the
Statistical Package for Social Sciences (SPSS), version
20 (SPSS Inc., Chicago, Illinois, USA). The level of
statistical significance was set at p<0.05. Descriptive
statistics were conducted for the counts and
percentages of each question item. Frequencies and
proportions were calculated for the Dbasic
demographic data. The association between the
dependent variables (knowledge and understanding
of retention) and independent variables (gender,
treatment onset and educational level) was analysed
using chi-square and Fisher exact test. A simple
thematic analysis was carried out for the open-ended
question regarding why orthodontic retention is
important.

RESULTS:

The questionnaire response rate was 95%. Out of 310
questionnaires distributed, a total number of 295
were completed and returned back. The lowest kappa
score was 0.8 showing good questionnaire reliability.
The demographic characteristics of the respondents
are presented in table 2. The age range was between
16 - 53 years (mean age 24.3) with 74.6% of the
respondents being females and 25.4% males. The
majority of the respondents had their appliances
fitted for more than 6 months (63.4%) and 36.6%
reported they started their orthodontic treatment
during the past 6 months. Regarding the level of
education; 65.1% of the respondents were university
graduates, 31.5% were secondary school students,
and only 3.4% were postgraduate students and
professionals.
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Table 2: Demographic Characteristics of Overall, the respondents showed moderate
respondents (n=295) knowledge on orthodontic retainers as 83.4% of

patients were aware, they will require a set of
retainers at the end of treatment. However, only half

Characteristic Percentage% | Frequency of the patients knew what type of retainers they will
Age (years) need (56.9%) and 45% knew how long they are
gely 21 345 102 required to wear their retainers for. Similarly, when
;1_30 49'1 145 asked about the number of hours, only 34.9%
31-40 1 4'5 43 reported they know how many hours they need to

~40 1 6 5 wear their retainers during the day.
' Around 71.2% of patients understood why retainers
Gender are needed. The most common answers and
Female 74.6 220 comments for those who responded “yes” regarding
Male 254 75 why orthodontic retainers are needed are presented
in table 3. Another 60% appreciate what would
Onset of treatment happen if they stopped wearing their retainers.
< 6 months 36.6 108 However, only 39% of the respondents reported they
> 6 months 63.4 187 understand the meaning of “orthodontic relapse”.

Proportions of responses to the knowledge and
understanding questions are presented in figure 1

Education level

Secondary 31.5 93 and figure 2.

Graduate 65.1 192

Postgraduate | 3.4 10
........................................................................ Bves TR

Q7. Are you aware that you will require a set of retainers after treatment ?
Q8. Do you know what type of retainers you will have?
Q0. Do you know how long you will be wearing your retainers for ?

“Q10. Do you know how many hours you are required to wear your retainers ?

Q11. Do you understand why you need retainers after treatment?
§Q12. Do you understand what will happen if you stop wearing your retainers?

Q13. Do you understand what “orthodontic relapse” means?

Figure 2: Proportion of responses to understanding based questions on orthodontic retainers
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Table 3: The effect of gender, onset of treatment and
education level on the responses to knowledge-
based questions.

Variable Q7 Q8 |[Q9 [q10
Gender 0.846 0.153 | 0450 |0.240
(NS) (NS) | (NS) | (NS)

Onset  of | 0.109 0.067 | 0.867 | 0.605
treatment | (NS) (NS) (NS) (NS)

Education | 0.006 | |0.036 |0522 |0.642
level (NS) (Ns) | (Ns) | (ns)

Chi-square test. Fisher exact test. P
value < 0.05

Regarding the importance of orthodontic retainers;
approximately 90% of patients believed that
orthodontic retainers are very important and
important collectively, and only a 12% responded
that retainers are not important (figure 3). Variables
such as the onset of treatment, age and gender didn't
seem to influence the patients’ level of knowledge of
orthodontic retention (Table 3). The level education
was the only factor that influenced the understanding
of patients on orthodontic retention (Table 4). A
statistical difference was found between education
and the reason why orthodontic retainers are needed
(P < 0.000), the consequences of stop wearing
retainers after treatment (P < 0.021), and the
meaning of orthodontic relapse (P < 0.014). A simple
thematic analysis carried for an open-ended question
regarding the reasons for wearing retainers at the
end of treatment is presented in table 5.

@ \Very important ©® Importnat Not important

Figure 3: How important do you think orthodontic
retainers are?
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Table 4: The effect of gender, onset of treatment and
education level on the responses to understanding
based questions.

Variable Q11 Q12 Q13
Gender 0.908 0.029 0087(
(NS) (NS) NS)
Onset of | 0.193 0.152( 0.980
treatment (NS) NS) (NS)

Education level | 0.000 0.021 0.014
(SS) (SS) (SS)

Chi-square test. Fisher exact test. P value < 0.05

Table 5: Simple themes identified from the
responses to the questions:
Do you understand why you need orthodontic
retainers at the end of treatment?

Theme Patients' comments

Success  of | “Maintaining the teeth in place
treatment will help achieve a successful
outcome”
“Because wearing retainers is part
of the success of my brace
treatment”

Teeth “To prevent teeth from moving”
stability “ Because teeth can go back”

“So my teeth will stay stable”
“Retainers will guarantee
stability”

“Because I don't want my teeth to
move”

“To prevent relapse”

Healthy “To keep my teeth healthy”
dentition “It will maintain the shape and
health of my teeth”
40 Libyan Journal of Dentistry. 2022;6(1):36-44
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60

I How have you been informed about your retainers ?

Figure 4: How have you been informed about your retainers?

The majority of the patients reported that they were
informed about retainers at the start of treatment
(72.2%) and only 27.8% were informed about
retainers during treatment. Regarding the mean of
receiving information on retainers (figure 4), just
over half (51.9%) of them were informed about
retainers verbally and shown pictures, 28.1%
reported they were informed verbally only, and
15.9% were informed verbally and written. Only
4.1% reported that they were informed using videos
in addition to verbal instructions. When asked if the

Bonded Retainer

patients have seen any pictures of retainers; 46%
were shown pictures of Essex retainers, 7% were
shown pictures of bonded retainers and only 3%
were shown pictures of a Hawley retainer. No visual
aids on retainers were provided to 44% of the
patients suggesting they have received verbal
instructions and/or written information (figure 5).

@ None

Figure 5: Have you seen any of the following pictures?
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DISCUSSION:

A Questionnaire is a very useful tool to investigate
patients’ perspectives on different treatment
approaches and appliances. As there is an increased
demand to engage patients in the treatment planning
and shared decision-making process, it is important
to investigate their level of knowledge and
understanding regarding certain appliances such as
orthodontic retainers. Whereas, several studies have
explored the attitudes of patients and parents
towards many orthodontic appliances, not much
work has been done on the perspectives of patients
on orthodontic retainers. To the best of our
knowledge, this is the first study to investigate the
knowledge and understanding of Arab patients
regarding orthodontic retainers.

Knowledge of orthodontic retainers:

In general, the majority of patients recognize that
they will need a set of retainers at the end of
treatment. However, reporting details such as,
retainer type, length of retention and number of
hours revealed suboptimal knowledge. Furthermore,
characteristics such as gender, timing of treatment,
and level of education had no influence on their level
of knowledge. One would expect females to be more
meticulous regarding their teeth as women are more
demanding of aesthetics than men.1%20 [n our study,
there was no statistical difference in terms of gender.
In addition, no significant difference was found
between patients whose appliances were fitted less
or more than 6 months. On this basis, regardless of
the timing of starting treatment and presumably
discussing the need for retention as part of the
informed consent process, the knowledge of patients
regarding retainers did not reduce over time. This in
turn supports the current orthodontic practice of
discussing retainers at the start of treatment and
again towards debond. Similarly, there was no
statistical difference in terms of knowledge between
the three educational groups.

Understanding of orthodontic retainers:

As far as the patients’ understanding goes, a large
proportion of the respondents appreciate why
retainers are needed. However, as their
understanding was investigated further, our results
showed there is a great lack of understanding
regarding orthodontic retainers. More than a half
recognize what will happen if they abandon wearing
their retainers, however only 39% of the respondents
understand what “orthodontic relapse” means.
Again, gender and treatment timing were
insignificant factors when it comes to the level of
understanding. Nevertheless, the influence of
education level on the understanding of orthodontic
retainer was statistically significant. University
graduates and professionals showed a much deeper
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understanding of the importance of retention. These
findings are in agreement with previous studies
where highly educated patients are more willing to
maintain and invest in dental care. This potentially
reflects lack of understanding among the younger
groups and less educated respondents and it can be
postulated that informing patients on retention
should be delivered and customised according to the
level of each patients’ education. It also suggests that
adult patients and working professionals pay more
attention during treatment discussions and signing
the consent as they are paying for the treatment
themselves. In contrast, younger patients and
secondary school students are unlikely to be paying
for the treatment so they show less appreciation
towards understanding what their treatment
involves.

When asked about the importance of retention and
retainers, the majority believed that retainers are
very important or important, (45%) and (43%)
respectively. Only 12% of the patients reported that
wearing orthodontic retainers is not important. This
agrees with previous studies investigating adherence
and compliance with retainer wear. Around one third
of the patients responded they are aware they will
require both types of retainers (removable and fixed),
however, only half of them understand why. This
signifies that patients do acknowledge the
importance of wearing retainers yet fail to express
the reason why retainers are important. This could be
attributed to the method of explaining retention and
means of information provision.

Communication and information provision:

In order to reliably assess the level of knowledge and
understanding of patients, it is important to assess
how and what information has been provided to the
patients. The majority of the respondents were
informed about retainers at the start of treatment
(72.2%) and nearly one third were informed during
treatment (27.8%). When asked about the means of
receiving information about retainers; only half of the
patients reported they were informed verbally and
shown pictures or videos of retainers. The majority
were shown pictures of Essex (73%) or bonded
retainers (40%). Previous studies on retainer
compliance have found that using pictures in addition
to verbal instructions increased the amount of wear
and compliance with removable retainers.?!
Moreover, in terms of patient preference, studies
have shown that orthodontic patients prefer visual
aids rather than verbal instruction alone to improve
their understanding of orthodontic retainers.!?> On
this basis, it should be recognized that using visual
aids to explain the importance of retention could have
improved the understanding of patients on the
importance of retention.
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Limitations of the study:

This study had some limitations: 1. The respondents
were all recruited from private practices in the city of
Benghazi. Due to certain COVID restrictions at the
time of the study, it was not possible to include
orthodontic patients from public centres. As a result,
the findings of this study cannot be generalised to the
entire orthodontic population and can only be
interpreted within the context of private practice. 2.
The knowledge of patients regarding orthodontic
retainers before starting treatment was not assessed.
This would have allowed the authors to evaluate
whether previous background information from
friends, family, internet and social media had an
influence on the patient's current knowledge and
understanding of retention. 3. The questionnaire did
not ask the respondents about their preferred
method of receiving instructions and information on
retention. This information would have been useful to
help reform practice policies and guidelines on
retention.

CONCLUSIONS AND RECOMMENDATION:

This study has provided valuable insight on the
knowledge and understanding of orthodontic
retainers among Libyan patients undergoing
orthodontic treatment. There is a clear lack of
understanding regarding the importance of
retention, suggesting improving the means we
deliver information to our patients. Furthermore,
taking the educational and professional level of
patients into consideration and customising the way
information is disseminated to patients would help
improve their understanding of treatment and hence
their compliance with wearing their retainers.
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ABSTRACT

Objectives: This research was aimed to investigate the prevalence of dental anomalies among a selected adult
Libyan sample using panoramic radiographs.

Materials and Methods: Retrospective study of digital panoramic radiographs of (412) Libyan adult patients of
both sexes (males and females). The data was collected from different Clinics in Benghazi district over six months
period of time. The radiographs were studied on a computer screen to find out the developmental dental anomalies.
Descriptive statistics and bivariate analysis by age and gender were conducted using SPSS software.

Results: A total of 412 panorama radiographs were used in the data analysis. The majority were females (273,
66%), aged between 18 and 70 years old. The most common type of dental anomalies was dilaceration (130,31.6%),
followed by impaction of wisdom teeth (66, 16%) and impaction of other teeth (23, 5.6%). A few cases of other
anomalies were reported; these included one case of odontome, ectopic eruption of left upper 8 and one mesiodens.
Conclusions: Dilaceration and impaction were the most common types of developmental dental anomalies among
study population, with rare cases of supernumerary teeth and odontome. Multiple anomalies are common in the
present study, suggestion genetic origin. The study showed that the prevalence of dental anomalies increases with
the age of participants.

Keywords: Dental anomalies, orthopantomograph, adults, Libya.
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INTRODUCTION esthetic problems, while severe tooth decay can be
prevented by the timely detection of problems and
Developmental dental anomalies are marked appropriate intervention.* Some other dental
deviations from the normal presentation of the anomalies, such as impaction, play an effective role in
primary or permanent dentition. Local, as well as the etiology of different types of malocclusions.
systemic factors, may be responsible for these Anomalies affect the occlusion and length of the jaw
disturbances. Dental anomalies consist of a wide arch and their identification, particularly in the
range of conditions, including changes in the number, anterior region in young adults, and hence, are
morphology, eruption, and size of teeth.! The extremely important in the esthetic and orthodontic
developmental anomalies of teeth are caused during treatment plan.
tooth development, whereas the acquired anomalies Several studies have addressed the prevalence of
are caused after tooth deVelOpment.z Anomalies of dental anomalies; however’ the results of these
tooth structure (enamel and dentin defects) can be studies were inconsistent between and within
symptoms of syndromes.? Some dental disorders and populations. These differences are a reflection of
developmental defects of enamel may lead to a variations in race, sampling methods, and different
number of problems such as increased sensitivity and diagnostic criteria.” Therefore, researching the
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prevalence of these countries at local and country
level is important to provide data for policy makers
and dental educators and to help in planning
interventions and health care strategies to tackle
these problems. Dental anomalies’ incidence and
distribution in different populations can provide
important information for genetic studies, which help
to understand variations within and between the
different populations, and has an important
contribution to the multidisciplinary clinical team
approach to treatment. Early diagnosis allows
optimal patient management and treatment planning
and can reduce complications and the amount and
complexity of the planned treatment. So, the aim of
this study was to investigate prevalence of dental
anomalies among a selected adult Libyan sample
using panoramic radiographs.

MATERIALS AND METHODS

A cross-sectional study design was used to analyze
radiographic data that was collected retrospectively
as part of routine dental care. This design was
adopted to avoid unnecessary exposure to radiations.
Although random sample from the population is
usually recommended to study the distribution of
oral health conditions, this was not possible in our
study due to ethical reasons. A convenience sample of
panoramic radiographs, taken in the last six months
for Libyan adult patients of both sexes (males and
females), was collected from different Clinics in the
city of Benghazi. Two major clinics were identified
and provided consent to use their data. A total of 412
panoramic radiographs were retrieved for analysis
which have at least information on patients; age and
gender and meet following inclusion and exclusion
criteria:

Inclusion criteria:

. Libyan dental patients

. Aged 18 years of age or older

. Good quality radiograph

Exclusion criteria

. Unclear panoramic view

. patients known for hereditary syndromes
associated with dental anomalies

. Trauma or fracture of the jaw which may
affect the normal growth

. History of orthodontic treatment

The radiographs were panoramic views taken as
PlaneMeca EC Pro one (Helsinki, Finland) with the
maximum KVP of 70, mA=12 and exposure time
Sec=18. The radiographs were used in the digital
form after being uploaded on computer device DELL
15inch windows10 Pantum5&500 Gp, as JPEG&PN]
pictures with maximum resolution, opened with
Windows photo viewer.

Each image was scored subjectively with a 4-point
ordinal grading scale covering three major aspects
which consisted of anatomical coverage, density and
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image contrast and also anatomical structures. The
anatomical structures on panoramic image were
divided into 6 anatomical zones namely: dentition
(zone 1), nasal and sinus (zone 2), mandibular body
(zone 3), temporal-mandibular joint (zone 4), ramus-
spine (zone 5) and hyoid bone (zone 6). The average
score was then calculated from those 6 anatomical
zones, anatomical coverage, image density and
contrast so as to represent the diagnostic quality of
each panoramic image. The lower score (score of 1 or
2) indicating poorer image quality and excluded from
the study.®

The radiographs were assessed for the presence of
developmental dental anomalies which include
disorders of shape, number, structure and position.
The developmental anomalies are summaries in
Table 1. The interpretation of the radiographs was
performed by one observer and reviewed by the
other observer in a separate setting. The two
observers conducted agreement training before
starting the interpretation of the radiographs. This
included interpreting 10 radiographs with different
anomalies and conflicts in the agreement were solved
by discussion. Over 90% agreement was reached
before commencing radiographs interpretation.

Table 1: Categories of dental anomalies assess in
the present study

Numbering |e  Supernumerary:
mesiodens, paramolar and
distomolar.

e Hypodontia
lateral incisors,
premolars.
excluding third molars
Microdontia
Macrodontia

Fusion

Gemenation
Dilacerations

dens in dent
Taurodontism

Third molars

Others

canines,

Shape and
size

Impaction

The interpretation data and available demographic
data for dental patients were uploaded on excel sheet
and coded as numbers. The dental anomalies for each
type were coded as present or absent. If more than
one anomaly of same type were present in one
patient, they coded more than one. Each anomaly was
coded separately. The data was then imported into
SPSS statistical package (version 25). Descriptive
statistical analysis was conducted to describe the
demographic characteristics of study participants
and the proportions of dental anomalies. The mean
age of dental patients was compared among
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anomalies and anomaly free subgroups using
independent samples t test. The distribution of
anomalies by gender was conducted using Chi-square
test. The level of significance will be set at p=0.05.

RESULTS

A total of 412 panoramic radiographs were used in
the data analysis. The majority were females (273,
66%), aged between 18 and 70 years with an average
age of 37.45+11.73 years.

Figure 1 shows the distribution of dental anomalies.
The most common type of dental anomalies was
dilaceration (130,31.6%), followed by impaction of
wisdom teeth (66, 16%) and impaction of other teeth
(23, 5.6%). A few cases of other anomalies were
reported; These included one case of odontome,
ectopic eruption, and mesiodens.

The proportion of impacted teeth is presented in
figure 1. Overall impaction was observed in 21.6% of

21.6%

13.6%

4.4%
1.9% D
sl 53

overall one tooth two teeth three teeth four teeth

Figure 1: Distribution of dental anomalies
according to type.

mm Wondershare
®  PDFelement

radiographs. Impaction of one tooth was the most
common form of impaction, followed by 2 teeth, 3
teeth and four teeth.

Figure 3 shows the distribution of impacted third
molars by side. The impaction was more in lower
than upper teeth (11.6% and 7.7%, respectively).
Single impaction was higher than 2-sided impaction
in both maxilla and mandible.

Figure 4 describes the distribution of impacted
wisdom teeth according to location. The most
commonly seen impaction in wisdom teeth was
observed in lower right side (8.5%), followed by
lower left side (7.3%). The least impacted tooth was
upper right eight (4.6%).

Figure 5 shows the distribution of dilacerated teeth.
Dilaceration was seen in nearly one third of
radiographs assessed (31.6%). The single tooth
dilaceration was less common than multiple teeth
dilaceration.

31.60%
16%
133
66 5.60%
23 0.75% 0.75%
- 3 - - 3 -
'\OQ o\\.o Q’SS\ Ot:,\c) fb\\é‘)
3 <O <& & &
?} < Q} ((\Q/ QO
N P & & &
N & »° & ¢
> <@ N o"é‘
= Q’b(' S
\@Q'b &

Figure 2: Frequency of impacted teeth according
to their number

7.7%
5.8%

1.9%

impacted impacted impacted
upper 8 upper 8 one upper 8_2
side sides

11.6%

7.5%
48 41%
impacted impacted impacted
lower 8 lower 8_one lower 8_2
side sides

Figure 3: Distribution of impacted third molars by side
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31.6%
8.5% °
7.3%
5.1% 18.9%
4.6%
35

. 12.7%

Impacted Impacted Impacted Impacted
upper right 8 upper left 8 lower right 8 lower left 8 Dilaceration single multiple

Figure 4: Distribution of impacted third molars zz Figure 5: Distribution of dilacerated teeth

according to location

Comparisons of anomalies by characteristics of the study sample are summarized in Table 1 and 2. No statistically
significant differences were found when the proportion of anomalies were compared by gender. However,
statistically significant differences were found when the age was compared among those who have anomalies and
those who did not.

Table 1: comparison of impaction and dilaceration by age

Variable Mean £SD P value

Dilaceration Present 33.94 £10.84 0.000***
Absent 39.67 +11.63

Impaction of wisdoms Present 32.76 + 11.22 0.003**
Absent 38.24 £11.65

Independent sample t test was used to compare subgroups

Table 2: comparison of impaction and dilaceration by gender

Variable N (%) P value

Dilaceration Male 24 (17.3) 0.124
Female 42 (15.4)

Impaction of wisdoms Male 37 (26.6) 0.624
Female 93 (34.1)

Chi square test was used to compare subgroup
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DISCUSSION

The present study analyzed panoramic radiographs
of adults Libyan dental patients who were
outpatients of several dental clinics in the city of
Benghazi, in order to describe the prevalence and the
pattern of associations of different dental anomalies.
Detailed study of these anomalies seems essential as
they can lead to malocclusion, cosmetic deformities,
and problems during tooth extraction or root canal
treatment. In order to diagnose these anomalies, in
addition to clinical observations and examinations,
paraclinical investigations such as radiography are
essential and play an important role in the differential
diagnoses of these anomalies (White and Pharoah,
2004).

The analysis 412 panoramic radiographs of dental
patients aged between 18 and 70 years, showed that
45 % had dental anomalies and the majority of them
had multiple anomalies. This figure is relatively
higher than that previously in Turkish population
(39%),1© New Zealand (21%), and Iranian young
population (29%)! and 40 %,!2 but lower than that
previously reported in India (73%).13 The present
study confirms the notion that the prevalence of
dental anomalies was inconsistent between and
within populations, which is attributed in race,
genetic and methodological factors.1214 For example,
some studies the types of dental anomalies assessed.
However, no restrictions were applied on the type of
dental anomalies included in the current study.
Dilaceration was the most common type of dental
anomalies in the study sample, followed by impaction
of wisdom teeth and hypodontia. Similar findings
were reported in previous studies in Iran.!2 On
contrary, other studies found different results, for
example, impaction was the most common type of
dental anomalies in an Iranian study.!!’ However,
comparison of such type of studies should be
approached with caution because of variations in age
groups and methodology. For instance, in a study that
screened 500 digital panoramic radiographs in Rome,
displaced canine and hypodontia were the most
common type of developmental anomalies.!s
However, the subjects were from young age group (8-
12 years of age).

Interestingly, the prevalence of dilaceration in the
current study is relatively high (31.65). which is way
higher than that reported in other countries such as
in Turkey (9.5%) ¢ in Nigeria (3%), 1718 in Jordan
(3.8%) in Yazd (15%) 2. The difference in diagnostic
criteria might be the cause of this dissimilarity. In the
present study the tooth is considered to have
dilaceration if it has angulation above 20 degree.
Alternately, a study that included dilaceration at the
angle of 90 degree or more, the dilaceration was
reported in 7% of patients.1? Although it is difficult to
explain the relatively high rate of dilaceration in the
current study, it is possible that recurrent infections
in the primary dentition has resulted in injuries of
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permanent tooth bud.2® This explanation is
supported by the findings of several studies
conducted in Libyan children and adults that
indicated high caries rates with no treatment or
extraction as common encounters.2122

The second most common developmental anomaly in
the present study was the impacted teeth. Third
molars which was reported in 16% of patients. This
finding is low compared to studies conducted in other
countries such as Yemen ,Turkey and Iran were
above 40% of adults had at least one impacted third
molar tooth.101123 However, lower prevalence of
impaction has been reported in several countries.12 In
fact, extraction of impacted teeth is one of the
prominent causes of tooth extraction in Libyan adult
population.?! Therefore, the findings reported in the
present study can be an underestimation of the actual
impaction prevalence since many patients might
remove the impacted teeth surgically, especially
older individuals. In addition, the assessment does
not include examination to identify impacted teeth
and hence many partially impacted teeth may be
unrecorded.

Impaction in teeth other than wisdoms was observed
in 5.6% of patients. This is comparable to what is
reported in studies which suggested that the
prevalence of canine impaction ranges between 0.8
and 8.8% among different populations.”2425> This
dissimilarity in results in different countries is not
surprising given that the prevalence of dental
anomalies varied widely globally. However, this
finding should be approached with caution given that
the analysis is based solely on radiographic
assessment with no medical records were available.
Nevertheless, the present study enrolled older dental
patients which minimizes the bias of miss-diagnosis
usually occur in younger patients.26 Above all,
missing teeth to congenital or other reasons can effect
quality of life and social well-being of individuals by
compromising the aesthetic, function, and places
additional financial burden.?”

In the present study the majority of patients with
dental anomalies had two or more co-existing
anomalies. This finding is highly suggestive of genetic
origin and hereditary aspects of these anomalies. In
addition, while no gender differences were observed,
the prevalence of impaction and dilaceration
increased with age. It is unclear why, however, it
could be the case that these the panoramic
radiograph is usually taken to older patients to
diagnose  periodontitis and  hence  these
asymptomatic anomalies are common among older
patients who comprised the majority of participants.
The data used in this study is for adult patients who
received dental care at some point and whose
treatment necessitates the radiographic
investigation. Therefore, the findings of the present
study cannot be extrapolated to general population.
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In the present study a few cases of supernumerary
teeth and odontome were observed. This is
suggesting that supernumerary teeth are relatively
rare among Libyan adult. A review of literature
indicates that incidence rate of supernumerary teeth
ranged between 1.5% and 3.5%.28

The study findings were tempered by some
limitations which should be discussed here. First, the
study used retrospectively collected radiographs
with limited additional information such as medical
history, dental history, and chief complain. Second, no
clinical examination was undertaken at the time of
the study which affected the diagnosis of anomalies.
Therefore, future prospective studies that included
both radiographic and clinical examination should be
considered. Another area to investigate the role of
dental education in preparing dental work force to
meet the diagnostic and treatments needs of patients
bearing dental anomalies. Previous studies suggested
that dental curricula in Libyan dental schools do not
adequately prepare dentists to provide preventive
dental services. 2930

The present study used a retrospective analysis of
panoramic radiographs of adults Libyan dental
patients. It demonstrated that developmental
anomalies among Libya adults participated in the
study are relatively common affecting 45% of cases
and the majority of them had multiple anomalies. The
most common types of anomalies were dilaceration
and impaction, mainly third molars. Rare cases of
supernumerary teeth were reported. The study
showed that the prevalence of dental anomalies
increases with the age of participants.
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ABSTRACT

Aims:

The study aims to describe the characteristics of of ameloblastoma in a retrospective sample of cases reported at
the faculty of dentistry, University of Benghazi, Libya

Methods

A retrospective analysis of cases diagnosed with a ameloblastoma between 2001 and 2016 at faculty of dentistry -
Benghazi-libya were reviewed histologically. The cases were then subclassified according to the basic criteria of
the World Health Organization. In addition, cases were analysed in terms of clinicopathologic and histopathologic
features.

Results:

A total of 28 ameloblastomas types were identified: 8 conventional, 2 peripheral, and 17 unicystic (4 cases
ameloblastoma arising in dentigerous cysts) and 1 case is malignant ameloblastoma. Tumours were distributed
throughout the jaws with 26 cases in mandibular, 2 cases in maxilla, (2 cases and cross midline, and 2 cases in an
anterior location).

Conclusion:

The clinical epidemiological profile of the patients from the present study is very similar to other populations with
regards to gender, age and tumor location, with unicystic ameloblastoma being the most common subtype in our
population, in contrast to other reports.

Keywords: Ameloblastoma, retrospective, histopathology, subtypes, Libya.
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INTRODUCTION (23), It represents approximately 14% of all jaw cysts

and tumors and about 9 to 11 % of all odontogenic
Ameloblastoma is an odontogenic tumor derived tumors (45). Based on a report of World Health
from odontogenic epithelium within a mature Organization (WHO) on the odontogenic tumor,
fibrous stroma (1. Although classified as a benign ameloblastoma classified (i) unicystic, (ii)
tumor, ameloblastoma is a locally aggressive solid/multicystic, (iii) peripheral or (extraosseous),
odontogenic tumor with severe clinical implications and (iv) desmoplastic ameloblastoma (¢). However,
and has the potential for malignant transformation the new classification of WHO in 2017,
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ameloblastomas were narrowed to ameloblastoma
(conventional), unicystic, extraosseous/peripheral,
and metastasizing variants due to the introduction
of perspective views based on updates from genetic
studies (7). The most common type of ameloblastoma
is the conventional type, accounting for 90% of all
ameloblastomas. Within this group, the most
frequent pattern is plexiform and follicular
histological patterns. The follicular type can show
different kinds of cytological differentiation, such as
basal cell, granular, and spindle cell types ().
Clinically, Ameloblastomas usually present as a
painless, slow-growing swelling that develops most
often in the jaw near the molars, perforation of
mandible or maxilla cortical plates, and involves
surrounding soft tissue sinonasal structure ().
Radiographically, ameloblastomas present as
unilocular and multilocular radiolucent lesions
surrounded by a radiopaque border, primarily
located in the posterior mandibular segment (10),
Ameloblastoma has a reportedly varied geographical
prevalence ranging from 11-24% of all odontogenic
tumors in North America to an estimated world-
wide incidence of 0.5 cases per million person-years
(1112), Ameloblastoma constituted up to 99% of
odontogenic tumors in sub-Saharan Africa, with the
mandible being more frequently affected (11.13),
Unfortunately, little is known about ameloblastoma
in the Libyan population. Therefore, the present
study aimed to assess the prevalence of
ameloblastoma in a retrospective sample of cases
reported at the faculty of dentistry, University of
Benghazi.

MATERIALS AND METHODS

This study is a retrospective analysis of 28 cases
diagnosed with a ameloblastoma. The data files were
retrieved from the data bank of Department of Oral
Medicine, Oral Pathology, Oral Diagnosis and
Radiology, Benghazi University Faculty of Dentistry.
All cases diagnosed with ameloblastoma during the
period between 2001 and 2016 were reviewed
histologically of haematoxylin and eosin stained
section. The revision was performed by two oral
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pathologists, one of them is a professor of oral
pathology. Any disagreement in the diagnosis was
resolved by discussions and seeking a third opinion.
The cases were then subclassified according to the
basic criteria of the world health organization. In
addition, cases were analysed in term of
clinicopathologic and histopathologic features. Data
was summarised using appropriate statistical
methods (counts and percentages) to provide a
descriptive picture according to subtypes, site
within the mouth and gender and age of cases. The
statistical analysis was conducted using excel sheets.

RESULTS

Clinical and histolopathologic characteristics of all
cases are summarized in Tables 1 and 2. Seventeen
patients were males and 12 females. The mean age
at time of diagnosis was 30.7 years (range from 13
to 75 years). Table 3 shows the distribution of
ameloblastoma cases on the basis of age. We
observed that highest number of cases belonged to
age group 10-19,20-29,30-39 years (n=7) for each
group. Lowest number of cases were observed in the
age group 50-59 years (n=0). Tumors were
distributed throughout the jaws with 26 cases in
mandibular, 2 cases in maxilla, (2 cases and cross
midline, and 2 cases in an anterior location).
Twenty-five cases presented as variably sized
swellings of the jaws, 2 cases with ulceration, 3cases
with pain, 3 cases with tooth mobility and 1 case
with paraesthesia. Data on clinical follow-up and
radiological assessment were retrieved from the
medical record files wherever possible. five cases
are associated with impacted tooth, root resorption
and bone resorption occurred in 5 and 3 cases
respectively, and 1 patient suffered from recurrence
There was insufficient documentation on follow-up
in most of cases.

All 28 ameloblastomas were classified according to
WHO classification () into the following types: 8
conventional, 2 peripheral, and 17 unicystic (4 cases
ameloblastoma arising in dentigerous cysts) and 1
case is malignant ameloblastoma.
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Table 1. Clinical and histopathological Features of Ameloblastoma

No | Age | Sex | Site Diagnosis

1 42Y F | Mandible (premolar area) Peripheral ameloblastoma

2 49Y F | Mandible (premolar area) Conventional ameloblastoma

3 17Y M | Mandible (Premolar to ramus area) Unicystic ameloblastoma(mural)

4 20Y M | Mandible (molar area) Unicystic ameloblastoma

5 31Y | M | Mandible (molar area) Unicystic ameloblastoma

6 35Y F | Mandible (molar area) Unicystic ameloblastoma

7 28Y M | Mandible (molar to ramus area) Ameloblastoma in odontogenic cyst
8 75Y M | Mandible (premolar to ramus area) Conventional ameloblastoma

9 31Y M | Mandible (ramus area) Ameloblastoma in odontogenic cyst
10 | 22Y F | Mandible (molar to ramus area) Unicystic ameloblastoma

11 | 36Y F | Mandible (premolar to ramus area) Malignant ameloblastoma

12 | 19Y M | Mandible (Premolar to ramus area) Unicystic ameloblastoma

13 | 60Y | M | Maxilla ( Anterior area) Conventional ameloblastoma

14 | 41Y | M | Mandible (third molar area) Ameloblastoma in odontogenic cyst
15 |17Y | M | Mandible (premolar to ramus area) Unicystic ameloblastoma

16 | 17Y M | Mandible (premolar to ramus area) Conventional ameloblastoma

17 | 21Y F | Mandible (premolar to ramus area) Conventional ameloblastoma

18 | 15Y F | mandible(molar area) Unicystic ameloblastoma

19 | 41Y | M | Mandible( Anterior area) Unicystic ameloblastoma

20 | 41Y M | Mandible (ramus area) Conventional ameloblastoma

21 | 27Y F | Mandible (molar area) Unicystic ameloblastoma

22 | 13Y M | Mandible premolar to molar and cross midline ) | Unicystic ameloblastoma

23 | 14Y | M | Mandible (molar area) Unicystic ameloblastoma

24 | 20Y F | Mandible (molar area) Conventional ameloblastoma

25 | 23Y F | Mandible (Premolar and cross midline ) Conventional ameloblastoma

26 | 36Y | M | Maxilla (palate right area) Peripheral ameloblastoma

27 | 32Y | M | Mandible (premolar area) Unicystic ameloblastoma(mural)
28 | 37Y F | Mandible ( molar to ramus) Ameloblastoma in odontogenic cyst

Table 2: Histopathological Variants of

Table 3: Distribution of ameloblastoma cases on
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Ameloblastoma the basis of age
Histopathological subtype No
Folli.cular type 2 Age (years) Num_ber of
plexiform type 2 patients
unicystic type 4 10-19 7
Cystic/ Follicular type 5 20-29 7
Cystic/ plexiform type 2 30-39 7
Follicular/ plexiform type 2 40-49 5
Follicular/desmoplastic type 2 50-59 0
plexiform /desmoplastic type 2 60-69 1
Granular /cystic type 2 70-79 1
Cystic/desmoplastic type 1
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DISCUSSION

Despite the increasing literature about odontogenic
tumors, specifically ameloblastoma, little is known
about the clinicopathological aspects and frequency
of these tumors in Libya.

In this study, there was a slight male predominance
in the distribution of ameloblastoma Male: Female
(1.3:1). Similar distribution was observed in a study
conducted by Verma et al 13) (1.3:1), Montes et al- (14
(1.2:1), Adebiyi et al. 3 (1.5:1), Poon et al. (16
(1.4:1). In addition, the largest study on
ameloblastoma published by Reichart et al. (17)
reported a male: female ratio of 1.1:1 showing a
slight male predominance. However, Similar
distribution was observed in other studies (15.18.19),
Ameloblastomas were observed in a wide age range
(13-75 years) in our study. This finding is in
agreement with most reports in the literature (15-18,
20-27). In the present study, ameloblastoma occurred
more often in the first, second, third decades of life.
None of the tumour was found below 10 years of
age. According to Kim and Jang ©28), the frequency of
ameloblastoma in young patients (< 19 years) is
relatively low, occurring in only 10 to 15% of all
reported cases. Our results show a greater
frequency, around 25%, for this group of individuals.
In addition, our findings were close to those
observed by Chidzonga et al. (29), who showed that
two thirds of the patients affected by
ameloblastomas were less than 40 years of age
Almost 92,8% of ameloblastomas were located in
the mandible, with a very high mandible to maxilla
ratio (13:1). This is very high compared with the
ratios reported by Okada et al (18). Reichart et al (17)
in an extensive review of all of the cases reported in
the literature, found the ratio to be around 5:1. The
high occurrence in the mandible in the present
institutional study may be due to loss of maxillary
ameloblastomas to eye-nose throat surgeons.
According to the distribution of ameloblastoma in
various anatomical regions of the jaws, the tumours
tend to occur commonly in posterior area of the
mandible (19 30-33) This finding is also compatible
with our results.

In relation to the frequency of the different
ameloblastoma histological subtypes, the results of
the present study differ from previous reports
(192139 which demonstrated a greater occurrence of
the solid tumor variant. Our findings are similar to
those from Montes et al (14, Pereira Fet al (1), who
observed a greater prevalence of the unicystic
subtype.

In accordance with the reports of several authors
(3031)  the most clinical manifestation of
ameloblastoma is swelling in the area affected by the
tumor. Our results are in accordance with previous
reports.
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An interesting finding in the current study was
observed 4 cases of ameloblastoma arising from
dentigerious cyst. Various studies report that
between 15 and 30% of all ameloblastomas form in
the wall of a dentigerous cyst 35). However, it is not
known whether they arise from a neoplastic
transformation of cells from an otherwise non
neoplastic dentigerous epithelium or arise de novo
(36), one case of ameloblastomas have recurred. it is
difficult to arrive at a conclusion regarding the
relationship between recurrences observed in
different subtypes and treatment modalities, as
these data were not available for all the
ameloblastomas analysed in this study

In our study we found lof 28 cases amoloblastic
carcinoma deposit of ameloblastic carcinomas were
considered as extremely rare malignant odontogenic
epithelial neoplasm’s that may arouse de novo or
from a pre-existing odontogenic lesion (37).

CONCLUSIONS

The clinical epidemiological profile of the patients
from the present study is very similar to other
populations with regards to gender, age and tumor
location, with unicystic ameloblastoma being the
most common subtype in our population, in contrast
to other reports.
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ABSTRACT

Objectives: Given that Libya has recently become a hot spot of armed conflicts, this study aims to investigate
Libyan dentists’ awareness of practices related to forensic dentistry, to inform public health policy and dental
education curriculum.

Methods: A paper-based, self-administered questionnaire survey was conducted among Libyan dentists working
in Benghazi between January and April 2017. The sample frame comprised all government and private dental
practices in the city. The questionnaire required information on respondents’ demographic and professional
characteristics, sources of information, attitude, practices, and barriers related to forensic dentistry. Collected
data were analyzed using SPSS software.

Results: Out of 250 questionnaires distributed, 200 were returned and used for analysis. More than half of the
respondents were males (51%), and few of them worked in both private and public sectors (4.5% and 6%), and
almost all of them were Libyans. Although most heard about it, only a small proportion (13%) received forensic
dentistry education. A few numbers of the respondents (8) reported handling forensic cases. Around a third of
participants indicated keeping some form of patient records. However, only (13.5%) of participants agreed that
keeping patients’ records is essential, and about (9.5%) of them disagreed. In addition, more than half of the
participants (65.5%) claimed that they believe that keeping such records is essential, but they are not able to.
Conclusion: Despite a positive attitude towards and awareness of the importance of forensic dentistry, more
educational and practice enabling efforts are needed to support the humanitarian role of dentists in conflict-
affected environments such as Libya.

Keywords: Awareness, forensic dentistry, survey, Libya.
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INTRODUCTION individualistic characteristics present in the teeth of

different individuals. Forensic dentists should be
Forensic odontology is a branch of dentistry that included in the National Emergency Management
deals with the proper handling and examination of Agency; an entirely created Identification
dental evidence and the proper evaluation and Commission with two exceptionally qualified
presentation of dental findings in the interest of forensic dentists in each unit of identification
justicel. Forensic odontology's primary value is following international standards is desirable 2 3.
identifying human remains based on the Disaster Victim Identification is the name given to
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identifying disaster victims (DVI). Teeth are the
most substantial portion of the human body, capable
of withstanding tremendous explosion levels while
remaining unharmed#* 5. In mass fatality instances
where other means of identification, such as
fingerprints and facial features, have been
obliterated, teeth are more likely to be recovered.

Several previous studies showed that Forensic dentistry
plays a significant role in identifying those individuals
who cannot be identified visually or by other means. The
unique nature of our dental anatomy and the placement
of custom restorations ensure accuracy when the
techniques are correctly employeds. According to
studies, the dental examination has also been a helpful
technique in identifying the deceased. Preparedness is
the cornerstone to a successful mass disaster
identification. Therefore, forensic dentists should be
included in the National Emergency Management
Agency; an entirely created Identification Commission
with two exceptionally qualified forensic dentists in each
unit of identification following international standards is
desirablet. Victims' identification is of paramount
importance and a fundamental right for their families at
war times. Although forensic dentistry may offer a way
for this, the issue remains that its success relies on the
accuracy and availability of antemortem dental records.
Given that Libya has recently become a hot spot of
armed conflicts’, this study investigates Libyan dentists'
awareness of and practices related to forensic dentistry
to inform public health policy and dental education
curriculum.

METHODS

A cross-sectional study design was conducted using
a paper-based questionnaire in Benghazi between
January and April 2017. The study population were
dentists working in the city of Benghazi in the
private and public health sectors. No precise list of
dentists was available, and hence, a convenience
sampling technique was employed to recruit study
participants. However, sampling was conducted to
allow the recruitment of a sample representative of
different generations and types of practices in the
Libyan dental practice. The dentists were
approached in clinics by the principal investigator,
who explained the aim of the study and obtained
verbal consent to participate in the study.

A self-administered questionnaire was designed
explicitly for this study. In addition, it was informed
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by available literature on forensic dentistry
awareness and knowledge among dentists 810, The
question format and questionnaire layout were
refined over an extensive discussion with the
supervisor. A close-ended structure as yes/no,
questions was used. A free-text response section was
included at the beginning of the questionnaire to
collect  sociodemographic  information.  The
questionnaire was pre-tested for clarity and content
validity among a purposeful sample of 20
experienced dentists and demonstrators at the
faculty of dentistry, University of Benghazi. The
participants in the questionnaire piloting process
were not included in the final sample.

The questionnaire was handed in person to the
dentists and collected after two days from the
clinics' reception. First, the collected questionnaires
were checked for completeness, where participants'
answers were examined for inconsistencies across
questions and contingency questions 1. For
example, a questionnaire with all answers as 'yes' or
all answers as 'nmo' was excluded. In addition,
questionnaires with completely missing information
were . excluded. The questionnaires were then
uploaded on an excel sheet, and numbered codes
were given to each answer. For example, code one
was given to the answer 'yes' and code two was
given to the answer 'no'.

Data were analyzed using statistical software SPSS
Version 22.0. (Armonk, NY: IBM Corp.). Descriptive
statistics were used to describe the demographics
and professional characteristics of the participants,
the characteristics of their dental practices and their
current carrier position according to years of
experience (Counts and percentages were used to
summarise responses to closed-ended questions and
categorized answers of choices and experiences
questions.

RESULTS

Out of 250 questionnaires distributed, 200 dentists
returned complete questionnaires suitable for data
analysis. The sociodemographic characteristics of
the study sample are summarised in table 1. More
than half of the respondents were males (102, 51%),
and few of them worked in both private and public
sectors (12, 6%), and almost all of them were
Libyans.
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Table 1: Sociodemographic characteristics of the study sample (n=200)

Variable N %
Male 102 51.0
Gender
Female 98 49.0
, India 1 0.5
Country of Graduation Libya 199 995
Attended postgraduate no 191 95.5
study program yes 9 45
government 93 46.5
Type of practice both 12 6.0
private 95 475
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Figure 1 describes the participants in terms of
providing clinical information and handling any
forensic dentistry related case. It shows that most of
the participants (183, 91.5%) reported that they had
never been asked to provide clinical information in a
forensic case, and most of them (192, 96%) reported
that they had never handled any forensic dentistry
related case. Figure 2 describes beliefs and attitudes
towards forensic dental evidence. The majority of
the participants (162, 81%) believed that gender
could be determined by teeth help, and dentistry
plays a role in victim identification (186, 93%).
Figure 3 describes the participants according to
their knowledge and practices. More than half of the

participants (106, 53%) knew about bite mark
patterns of teeth, and (74, 37%) of them maintain
dental records in their clinic. Radiographs were the
most maintained record (62, 31%). Figure 4
describes the attitude towards keeping patient
records is essential or not. It shows that most
participants do not know or disagree that keeping
records is essential, and (49, 24.5%) of participants
agreed that keeping patient records is not their
responsibility. In addition, more than half of the
participants (131, 65.5%) claimed that they believe
that keeping such records is essential, but they are
not able to.

250
91.50% 96% 200
150
183 192 100
8.50% 50
4%
17
|—| Ii- 0
no yes no yes
Asked to provide clinical Handled any forensic dentistry
information in forensic case related case before
Figure 1: Previous experience with forensic dentistry
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93%
86%
0, 20
81% 82% 77%
186
=
Do you think gender  Forensic dentistry plays a A person can be A Person can be Dentist can present
determination can be role in victim and identified by dental identified by DNA forensic dental evidence
done with the help of  criminal identification comparison extracted from teeth  in the court as an expert
teeth, facial bones witness

Figure 2: Beliefs and attitudes towards forensic dentistry

53%

37%

31%
26.50%
106 20% 20%
15.50%
74 14%
z °
Doyou havea Doyou Medical Clinical Radiographs Study casts Photographs Treatment
knowledge maintain history findings plan log

about bite dental records
mark patterns in your clinic
of teeth

Figure 3: practices related to forensic dentistry

65.50%
24.50% 131
13.50%
Agree Agree Agree
| do't think keeping | Keeping patient records Records keeping is
patient records is is not my responsibility important but|am able
important todoit

Figure 4: attitude toward record keeping
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Figure 5 describes the participants' reasoning why
they are not keeping patient records. It shows that
almost half of participants (84, 42%) claimed that
they do not keep patient records due to a lack of
computer facilities in their clinic, and (75, 37.5%) of
participants claimed that the reason is lack of
storage space, while (67, 33.5%) stated that they
have never been trained on keeping records, and
(62, 31%) of them stated that they have no authority
in their workplace. Additionally, lack of time was the
excuse of (48, 24%) of the participants for not
keeping patient records.

42%
37.50%
33.50%
— 31%
24%
£l
Lack of Lack of Lack of I have not |have no
time computer storage been  authority in
facilitiesin ~ space  trained on the place
my clinic keeping where |
records work

Figure 5: Barrier to appropriate record-keeping

DISCUSSION:

To the authors’ best knowledge, this is the first study
to assess the awareness of forensic dentistry among
Libyan dentists. The topic has become increasingly
important in the light of recent political changes in
the country, which went through several civil wars
and turmoil. The present study showed that most
participants have never been asked to provide or
handed forensic dentistry-related information,
though the majority considered dental sciences
necessary in forensic practices. These findings raise
important questions about why dentists were not
involved in forensic activities. While we see this as a
future research area, it could be the case that
forensic dentistry as a new branch of dentistry is not
well known to the legal authorities in Libya. in
addition, there is no such speciality in the dental
education and health care systems in Libya, unlike
forensic medicine. A previous study in Brazil
demonstrated that the reduced number of teaching
hours and lack of teachers in forensic odontology
represent the primary factor in maintaining dental

www.ljd.com.ly

62

mm Wondershare
®  PDFelement

records for forensic purposes'2. Therefore, efforts to
raise awareness about the importance of forensic
dentistry and its role should be disseminated at
different educational and political levels.

The participants in the present study demonstrated
varying levels of knowledge and practices related to
forensic dentistry. While (106, 53%) knew about
biting marks, around (31, 15.5%) kept photographs
and study casts. These findings highlight that big
dental data used for forensic dentistry are missing
from daily dental practice, and further efforts are
required to improve these practices in the Libyan
setting. Most participants agree that keeping such
records is essential, but they reported being unable
to do so. They attributed this to several reasons: lack
of time, training, storage place, or authority in their
dental clinics. Similar findings have been reported in
Australia, where dentists indicated no interest in
keeping accurate and complete forensic odontology
records due to lack of time and high load level with
busy dental practices!2. In 2007, Delattre and his
team conducted a study to test the attitude and
practices of forensic dentists in Belgium, and they
found that young male dentists used the most
appropriate records to keep forensic data, but the
interest in continuing to keep complete and accurate
records decreased with increasing practitioner
agel?. Waleed et al. (2015), have compared the
recorded data by the dentists in dental hospitals
during their undergraduate study to their records
later where they worked in private clinics and
showed that the records were more appropriate and
based on the medico-legal purposes with a high
awareness level during the time of learning in
general hospitals than the dentists in private
clinics?3,

These findings have important implications for
health care planners and educators. The dental
curriculum should include training on records
keeping as an essential part of the dental practice,
supported by rules and guidelines developed by
health authorities since dental records can confirm
personal identity in forensic studies!4. Finally, in line
with previous studies, although the respondents
demonstrated appreciation of the vital role of
keeping dental records in dental practices to support
forensic work, there was adequate exposure to
forensic odontology during their undergraduate
study?s.

In Croatia, forensic odontology was introduced as a
mandatory course in undergraduate programs in
1997, establishing the Chair of Forensic Dentistry at
the School of Dental Medicine, University of Zagreb.
It was later introduced in postgraduate programs
and continuing professional education. Throughout
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the course, participants are introduced to the legal
obligations of record-keeping (informed consent,
diagnosis, treatment plan, recording treatment) and
the importance and application of documentation in
dental identification and use in forensic expertise
and litigation related to negligence, malpractice, and
the qualification of orofacial injury?®.

The International Organization for Forensic Odonto-
Stomatology (IOFOS) investigated undergraduate
education in forensic odontology and found that a
specific teaching course in forensic odontology is
neither mandatory nor elective in most
undergraduate programs!’. At the same time, the
profile and competencies of the graduating
European dentist include the Professionalism
domain, composed of ethics, regulation, and
professional behavior!8, which are covered in an
introductory forensic odontology course. However,
the issue remains that forensic dentistry is not one
of the usual tasks of general dental practitioners,
who are usually confronted by practice and patient-
related barriers that hinder their practice of
appropriate dental care?®.

The present study has some limitations which
should be addressed here. First, the study used a
cross-sectional  design, which can provide
descriptive data with limited application in cause
and effect relationships. However, the study aimed
to describe the current situation of forensic
dentistry in Libya as baseline data. Second, the study
used self-reported questionnaires, which can risk
recall bias and social desirability bias. However,
questionnaires are suitable for such types of studies,
and the researchers have made efforts to minimize
such biases. Finally, there was no complete list of
dentists in Benghazi, and hence, the sample was
convenient.

CONCLUSION

Despite a positive attitude towards and awareness of
the importance of forensic dentistry, the practice of
forensic dentistry is hindered by limited abilities,
education, and facilities.
practice enabling efforts are needed to support the
humanitarian role of dentists in conflict-affected
environments such as Libya.

More educational and
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