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Abstract
Background The main disadvantages the soft liners, is the absence of a durable
bond to the denture base, this caused adhesion failure between them, creating an
environment for colonization bacterial and compromise the durability of the Soft denture liners. The objective of this study was to evaluate the effect of silver-zinc zeolite
incorporated into heat cure acrylic soft liner on shear bond strength.
Materials and methods Thirty specimens of heat cure soft liner were prepared and
divided into three groups after incorporation of Ag-Zn as follows; Control Group:
which have 10 specimens without Ag-Zn zeolite. Experimental Group: which have ten
specimens with 0.5% by weight of Ag-Zn; Experimental Group: which have 10 specimens with 0.75% weight of Ag-Zn zeolite plastic pattern sample which used for acrylic block fabrication were (75 mm length × 25 mm width × 5 mm depth. The handle
of acrylic block thickness is 13mm. Shear bond strength of all specimens was evaluated. Results The LSD test showed The experimental groups of 0.75% and 0.5%
significant difference compared with the control group (p<0.05). While the comparison between experimental groups (0.75 % and 0.5 %) had recorded non-significant
difference at p >0.05. Conclusions incorporation from (0.5% and 0.75%) of Ag-Zn
Zeolite into heat soft liner had a significant effect on shear bond strength.

Keywords: Ag-Zn Zeolite, soft liner, shear bond strength, mode of
failure.
Introduction
Soft denture lining materials show a very significant role in removable prosthodontics.
Soft liner materials are utilized to provide a cushioning influence for maintaining the
health of deformed, traumatized, swollen mucosa, by absorption and identical redistribution of stresses over the whole area covered by a denture; hence the distortion
of the oral mucosa will be eliminated. Long-term soft denture lining materials that can
continue in the oral cavity for at least four weeks, several months, even years. The
use of long-term soft denture lining materials is recommended in edentulous patients
with sharp, atrophied alveolar ridges, patients had thin atrophic mucosa, mucosa
presents insufficient tolerance to the load transmitted by the dentures, the dentures
displays poor retention, patient experience pain at nerve ending locations, for relining
in implantology and for performing postoperative obturation (El-Hadary et al, 2000,
Bulad, 2004). The most commonly used Long-term soft denture
ISSN 2310-6417

2
Dr.Huda A. Sadeq & Dr.Israa M. Hummudi

Iraqi Division of the IADR

VOLUME 6, Issue 2, 2019

lining materials are plasticized acrylic resin available in liquid and powder. The plasticizer is responsible for maintaining the material softness therefore, their use extended
for several months and years (Pinto et al, 2002; Chladek et al, 2014). These materials have some difficulties related to their use. The main serious problem with soft
denture liners is the failure of the bond between the denture base and the soft denture liner (Alaa, 2013). Easily colonized these materials and infected by Candida species and bacteria leading to denture-induced stomatitis. Antimicrobial zeolites have
been incorporated. The evidence suggests that silver zeolite is a potentially effective
antimicrobial agent. The studies had shown favorable long-term of the soft liner had
antimicrobial effects containing silver zeolite on Candida albicans and the bacteria
Staphylococcus. (Singh et al, 2018). Zeolite is a crystalline structure consist of alumino-silicate with its porous structure that allowed various ions like zinc, silver was embedded within pores. (Samiei et al, 2017) Antimicrobial zeolites have been utilized as
filler with dental materials to inhibit or decrease contamination bacterial, fungal, and
to assess some mechanical properties (Casemiro et al, 2008). The shear bond test is
considered a beneficial technique to assess the bond strength because it more associated with clinical settings than the tensile test. But, the stresses in soft linings are
distributed unevenly and focused near the edges (Chladek et al, 2014). The present
study aims to evaluate the incorporation of 0.5%, 0.75% of Ag-Zn Zeolite by weight
into heat cure acrylic soft liner on shear bond strength.
Materials and methods
Preparation of silver-zinc zeolite
Amount of each compound (silver acetate (Ag), Zinc acetate (Zn), Zeolite 13X Fluka,
swiss) as shown in( Figure1-A), was determined approximately according to the molar mass of each compound, antimicrobial Ag-Zn zeolite can be prepared by an ionexchange technique in the water phase (Azzez and Fatah, 2015). Ion-exchange is
achieved by the contact between a quantity from zeolite and quantity of solution, for
a period of time range from 2 hours to 48 hours at a constant temperature, separating the two components of the exchanging ions (Shery, 2003). A 25gm of Zn2+ acetate was added to 500ml of highly deionized water in a conical flask. Magnetic mixing
capsule was used inside the conical flask, and then placed it on the magnetic mixing
device. A 2.5gm of Ag+ acetate was added to the conical flask after dissolved Zn2+
in the deionized water, and then covered with aluminum foil in order to prevent light
exposure for the solution. 50 gm of zeolite rods were added to the aqueous solution (metal ion salt) then, set it in a digital shaker thermostat with eighty round per
minute at 25°C for 2 hours (Azeez and Fatah, 2015) as shown in Figure (1-B). The
mixture was filtered by vacuumed filtration as shown in Figure (1-C). The Ag-Zn Zeolite rods should be dry in a vacuumed oven at 65°C overnight. Then, crushed to the
powder by Planetary Ball Mill in Figure (1D). The average particle size (0.5-1µ) measured by Laser Diffraction particle size analyzer.
Ag- Zn Zeolite characterization
A-Atomic Absorption Spectroscopy (AAS)
The AAS (Novaa, Germany) is an analytical method used to determine qualitative and
quantitative of the elements present in a different sample. (García & Báez, 2012). By
taken amount from the powder of Ag-Zn Zeolite between (0.05 - 0.1 gm). addition
of (HNO3+HCL) dissolved solution and heating at (250 C). Taken the amount of dissolved solution (0.1 ml ) that equivalent (100) placed in volume flask (10) ml
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that given mitigation (100)once. Insert wavelength (213) of Zn2+, and then insert
standard concentration for Zn2+ (0.1,0.2,0.4,0.8) ppm, this lead to appear absorption (Abs) for each concentration, and obtained a standard curve. The capillary tube
of a device placed in a diluted solution of Ag-Zn powder. The device given amount of
Zn2+ in a diluted solution finally inserted the amount of Zn in the special equation.
The same way used to determine amount absorption of silver (Ag+) with standard
concentration (1,2,4) and wavelength 328for Ag+.
Concentration from device x volume flask x number diluted
ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Weight

B- X-ray fluorescence analysis (XRF, Oxford instrument, United Kingdom)
The XR used to determine the chemical composition of zeolite samples (Aisiyah et
al, 2018). Taken amount (1gm) from powder of zeolite and press until it became like
plate then placed inside the device.
C- Fourier transforms Infrared spectroscopy (FTIR Bruker, Germany)
The control and experimental specimens were tested by FTIR analysis. The FTIR used
to determine any chemical reaction between acrylic soft liner and Ag-Zn Zeolite then,
compare the results with the control by scrapping a small amount from the acrylic
soft liner specimen (control and experiment) and mixing with potassium bromide
(KBR) salt, pressing as a disk by using a mini hand press, (KBR) salt was used for
aiding in transmission of IR rays through the specimen. FTIR spectra were obtained
by placing the specimens to be analyzed on a specified position inside the FTIR ana
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lyzer (Mustafa and Hamad, 2015).
Samples grouping
Thirty specimens of heat acrylic cure soft liner were prepared and divided into three
groups as follows;
Control Group: 10 samples without of Ag-Zn Zeolite incorporation
Experimental Group: 10 samples with 0.5% by weight of Ag-Zn zeolite.
Experimental Group: 10 samples with 0.75% by weight of Ag-Zn zeolite.
Incorporation of Ag-Zn zeolite in heat cures acrylic soft liner
The Sliver-Zinc zeolite powder was incorporated in the pre-defined percentages (0.5%
, 0.75% by weight) into the polymer powder (Vertex). (Casemiro et al, 2008; Azzez
and Fata, 2015). As follows:
1.Control Group:10g of powder, 4.4 ml of liquid
2.Ag -Zn Zeolite 0.5 % group: Ag-Zn zeolite (0.5 g), powder (9.5g), liquid (4.4 ml)
3.Ag -Zn Zeolite 0.75 % group: Ag-Zn zeolite (0.75g), powder (9.25g,), liquid (4.4
ml)
Specimens design
The plastic plate cut into suitable shape using a turning machine. For the evaluation of the shear bond strength between the acrylic soft liner and the acrylic denture
base, the dimensions of plastic pattern which used for acrylic blocks fabrication were
(75mm length × 25mm width× 5 mm depth. The thickness of the handle of the acrylic block is (13 mm).as in Figure 2-A).
Proportioning and Mixing a of acrylic soft liner and heat cure acrylic
In the current research, 2.2g of powder and 1ml of liquid monomer were mixed according to the manufacturer’s instructions. (Issa and Abdul-Fattah, 2015). Finishing
was done by using the stone, acrylic burs followed by sandpapers, and then polishing
was done as a conventional method. All specimens were stored in distilled water at
(37°C) for 2 days according to ADA specification No 12 (1999). One of the heat cure
acrylic block was placed over the other block leaving a space between them with dimensions (25mm length × 25mm width × 3mm depth, with a stopper of depth about
3mm for relining material application. (Mohammed et al, 2016; Yasser and Fata,
2017) Figure (2-B) which filled with wax, after wax elimination, fills the space of stopper with soft liner material (Yasser and Fatah, 2017).
Testing procedure
using universal Instron testing machine with suitable grips for the test specimens. The
specimens subjected by using Instron testing machine at load cell capacity of (100 g)
and crosshead speed equal to 0.5mm/min until failure occurred. The maximum load
required for the failure was recorded. The shear bond strength value for each specimen was measured according to ASTM specification D-638m, 1986) using the formula
below as in Figure (3-A).
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Bond strength (N/mm2 ) =
Maximum load [force failure]
							ــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Cross section area [surface area]
Types of failure
The surfaces of bond failure between heat cure acrylic resin and acrylic soft liner were
examined. (Salman, 2012) By means of an explorer naked eye for determining the
type of failure (Alaa’a, 2013).
1.Adhesive (A): If the failure happened at the soft liner - denture base interface.
2.Cohesive (C): Soft liner material ruptured within itself.
3.Mixed (M): If part of the failure happened at the soft liner - denture base interface
whereas the remaining part of the failure happened within the soft liner itself.
(Khanna et al, 2015).

Results
Table (1) shows that the highest mean value (0.693 ± 0.068) were obtained in group
of 0.75 % Ag -Zn Zeolite, while the lowest mean value represented by control group
(0.553 ± 0.119). The levene test demonstrated a non-significant difference (p >0.05)
among studied groups, the one-way ANOVA result presented a highly significant difference (p <0.01) among all studies groups.
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Table 1: Descriptive statistic and testing homogeneity of variances (levene
test) and one-way ANOVA test.

2- The Least Significant Difference (LSD) test was accounted significant different in
0.5% Ag-Zn Zeolite group in comparison to with control group (p <0.05), as well as
(Ag-Zn Zeolite 0.75%) group was accounted highly significant difference in comparison to control group (p <0.01), while comparison between (Ag-Zn Zeolite0.5 % and
Ag-Zn Zeolite 0.75 %) had recorded no significant different at p >0.05 as shown in
table 2.
Table 2: LSD test among groups of acrylic soft liner.

Mode of failure
The result of the mode of failure after shear bond testing shown the all groups of heat
cure acrylic soft liner are an adhesive failure as in Figure (2-B).
Atomic Absorption Spectroscopy (AAS) According to standard curve that represented the relation between standard concentrations for each Zn2+, Ag+ with the
amount absorption and used special equation The amount of Zn2+ was 5.11 %, while
the amount of Ag+ in Zeolite 13X was 0.44 %.
X –RAY Fluorescence (XRF)
According to the result of XRF that determined the composition of pure zeolite 13X
and after ion exchange with metal aqueous of Zn2+, Ag+ shown transfer the ion
Zn2+, Ag+ within porous zeolite as shown in table 3.
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Table 3. (XRF) of Zeolite before and after ion exchange.
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Discussion
This study involved the preparation and incorporation of Ag-Zn Zeolite into the acrylic
soft liner that acts as antibacterial activity in this material (Singh et al., 2018). Antimicrobial zeolites have been utilized as filler with dental materials to stop or diminish
bacterial, fungal and yeast contamination, at the same time, used to evaluate some
mechanical properties (Casemiro et al, 2008).
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Characterization of Ag- Zn Zeolite.
Atomic Absorption Spectroscopy (AAS)
The result of (AAS) Comparable ion concentration was gained for both silver and zinc
ion for obtaining the same antimicrobial effectiveness of both ions, this agree with the
work (Kaali et al, 2011), who investigated the applicability of different ion-exchanged
zeolite as an antimicrobial additive in thermoplastic polyether- polyurethane.
Fourier transforms Infrared spectrophotometer (FTIR)
The results of FTIR spectra for acrylic soft liner (ASL) materials before and after the
incorporation of Ag-Zn zeolite recorded appear of new peaks and change intensity in
some peaks when compared with FTIR spectrum of pure ASL. This may be attributed
to the effect of Ag-Zn zeolite because of the interaction, distribution between the AgZn zeolite and ASL, this could be explained the increase in shear bond strength. This
coincidence with (Azzez, 2015) that incorporation the Ag-Zn Zeolite in to heat cure
resins and revealed the effect it on some mechanical properties.
X ray fluorescence (XRF)
The XRF used for determining the composition of Faujasite Zeolite 13 X and raw materials. After ion exchange, between Zeolite 13X and metals aqueous from (Zn2+ and
Ag+) acetate. The result shown Some of compositions of Zeolite 13X (Na, Mg, Al, Si,
P, S, Fe) were decrease while increased in (K,Ca,Ti) and transmitted the (Ag+, Zn2+)
in the composition of zeolite. Because of the zeolite has ability to ion exchange with
metals aqueous from Zn2+ and Ag+ acetate and decrease the amount of concentration of some metals. It demonstrated that these metals replaced with (Zn2+, Ag+)
ions. This result is agree with the work of (Aisiyah, et al, 2018) that indicated the
(XRF) between non activation of natural zeolite and activation zeolite with HCL solution, which lead to decrease in some metals concentration by dissolved these metals
in HCL solution.
Shear bond strength
The shear bonding strength was used to evaluate the bonding strength between soft
denture lining material and denture base because the forces that subjected into soft
denture lining material in a clinical situation is represented more closely by tear and
shear (Alaa, 2013). As in table (2), (3) The FTIR result appeared new peaks and
change intensity for a soft liner with Ag-Zn zeolite due to interaction, uniform distribution between the acrylic soft liner and Ag-Zn Zeolite. Because of the ability of soft
lining materials to flow highly which enhance the bond strength, allows the material
to adapt easily to the bonding surface and offers good contact. Also the zeolite act as
filler filling spaces between soft liner particles and increasing surface area for adhesion with denture base material. More ever ,the size sample (25mm length x 25 mm
width) that used, is considered large and may be shared in the improvement bonding .This agrees with (Yasser & Fatah, 2017) Who evaluated the addition of zirconium
Nanoparticles in the acrylic soft liner and found by addition zirconium Nanoparticles
caused increase shear bond strength.
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Conclusions
1.Ion exchange between Ag-Zn Zeolite can be prepared by using aqueous solution of
metal salts ion.
2.Atomic absorption spectroscopy, Fourier transform infrared spectroscopy, X-ray fluorescence, were found efficient methods for characterization of the synthesized material.
3.Fourier Transform infrared spectrophotometer was useful method to establish interaction between Ag-Zn zeolite and acrylic soft liner.
4.Incorporation of Ag-Zn Zeolite with 0.5% and 0.75% into heat soft liner had significant effect on shear bond strength.
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ABSTRACT
Background Due to the increase in the microorganism resistance to most of conventional antifungal drug, studies have encouraged to discover novel treatments for
infections caused by Candida species. Hence, alternative therapies are crucial and the
use of herbal medicines seems being a promising solution for the candidiasis treatment. Materials and Methods the antifungal effect of some medicinal plant extracts
(peppermint and pomegranate) was confirmed by some studies. But there was still a
lack of knowledge associated with the specificity of these extracts on sensitivity and
viability counts of candida albicans, so for this reason this study was conducted. Water extract (peppermint and pomegranate) was prepared, different concentration (5,
10, 15, 20, and 25mg/ml) from them were taken, tested candida albicans was used
to evaluate these extracts on its sensitivity, viability counts, and minimum inhibitory
concentration (MIC) (in vitro). Results showed that all concentration of pomegranate
showed zone of inhibition, there were highly significant differences between concentrations except between (10, 15) and (20, 25), but peppermint revealed zero zone
of inhibition on Sabouraud dextrose agar medium. All concentrations of both extracts
were effect in reducing viability counts of candida albicans with highly significant differences with Negative control (Distilled water) P<0.05, but there were no significant
difference P >0.05with positive control (Nystatin) and with each other. Conclusions
All plant extracts used in this study had antifungal effect and influence on candida albicans. For this reason can be used as disinfectants, mouth wash or soaking solutions
and as an alternate to drug in the treatment of denture stomatitis.

Keywords: Candida Albicans, pomegranate extract, peppermint
extract, microbiota in the oral cavity, antifungal drugs.
Introduction
Candida albicans is a commensal organism of the mucosal microbiota in the oral
cavity, also the most inspected virulence attributes in mucosal infections and disseminated infections affecting susceptible individual. (Calderone and Fonzi, 2001,
Mimica-Dukic et al, 2003, Tayel and El-Tras, 2010, Alsaidy et al, 2014). Increasing the
microorganism resistance to the most of conventional antifungal drugs has encouraged studies to discover new treatments for the infections caused by candida species.
(Harris, 2002, Cesar de souza Vasconcelos et al, 2003, Budzynska et al, 2011), usually, the plants present numerous of bioactive compounds that can be potent antimicroISSN 2310-6417
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bial agents against Candida albicans. (Koo et al, 2000, Samet et al, 2007, Madugula
et al, 2017). The antifungal activity of the extract isolated from peels of Pomegranate
against Candida albicans has been related predominantly to the presence of punicalagin which considered the main component of this plant. (Bagamboula et al, 2004,
Duraipandiyan et al, 2006, Pereira et al, 2006, Jurenka, 2008, Endo et al, 2010, Hofling et al, 2010). Furthermore, the pomegranate peels extract causes severe damage
to the C. albicans yeasts cellular structure, interfere with the fungal growth/development, and thus preventing tissue invasion. (Prashanth et al, 2001, Anibal et al, 2013,
Bakkiyaraj et al, 2013). The major components of Peppermint (ex: - menthol and
menthone) were well known for their inhibition effect on the yeast growth. (Bennis
et al, 2004, Bulad et al, 2004, Samber et al, 2015, Lima, 2017, Desam et al, 2017).
In this study an attempt to study the antifungal effect of different concentrations of
(peppermint and pomegranate) on sensitivity and viability counts of candida albicans.
Materials and Methods
Cultivation and Preparation of water extract
Preparation of medicinal plant extracts used in this study (peppermint and pomegranate) was done in Ministry of Science and Technology/Ibn Albeatar Center. The fresh
leaves of peppermint and pericarp of pomegranate were collected, The extract powder
was prepared from aqueous extract of leaves, and pericarp of previously mentioned
plants by using the freeze dried method (Lyophilization) through the use of lyophilizer machine (Kassab-Bashi, 2014), Then evaporated by vacuum rotary evaporator at
55 ºC. (Abdollahzadeh et al, 2011), the crud extracts were weighed and dissolved in a
distilled water to calculate the concentrations needed for different tests. The prepared
medicinal plant extracts were kept at (25 ± 1) ºC in dry containers. (Kassab-Bashi,
2014).
Isolation and Identification of C. albicans
The C. albicans was isolated and identified according to the culture characteristic, microscopic appearance, germ tube formation and (API) candida system. (Marsh et al.
2013, Abdollahzadeh et al, 2011).
Fabrication of acrylic resin specimens used to evaluation viable count of C.
albicans Preparation of Specimens
The 96 specimens were fabricated in a form of square metal shaped pattern with
dimensions (10x10x2.3 mm) length, width, thickness respectively. (Chladek et al,
2011), pink heat cured acrylic resin (Vertex, Netherlands) was mixed according to the
manufacturer’s instruction (3:1) by volume, then the conventional flasking, packing,
finishing and polishing procedures were followed in the preparation of the specimens.
(Craig, 1997).
In vitro experiments
Antimicrobial sensitivity
Well diffusion method (agar diffusion technique) was used for assessment of antimicrobial activity of the studied extracts. (AL-Mizraqch et al, 2010). In Sabouraud dextrose agar medium (OXOID, UK) Candida were cultured at 37 for 24 hours. After 24
hr, the colonies were suspended in tubes which contain 5ml of brain heart infusion
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(BHI) broth; the final concentration of cells was 106 CFU/ml (Colony Forming Unit/
ml). Each tube was adjusted to match 0.5 McFarland scale (1.5 x 108 CFU/ml). Wells
(6mm diameter) were punched in the agar and filled with 50 µl of each plant extract,
Nystatin as positive control and distilled water as negative control. Five concentrations (5, 10, 15, 20, and 25mg/ml) of each plant extract were prepared. All plates
were incubated at 37 ºc for 24 hr; the antimicrobial activity was assessed by measuring the diameter of the inhibition zone. (AL-Mizraqch et al, 2010), all experiments
were accomplished in eight replicate and the results reported as an averages.
Testing procedure to determine the effect of plant extracts (pomegranate
and peppermint) on viable count of C. albicans
For examining the antimicrobial activity of the plant extracts, Candida albicans was
diluted in 0.9% NaCl. , a yeast suspension of approximately 107 CFU/ml which equal
to 0.5 McFarland standards was prepared using a McFarland densitometer, in a tube
containing 9.9 ml of Sabouraud dextrose broth each specimen was placed, into which
were dispensed 100 μl of the yeast suspension. The final concentration of cells was
105 CFU/ml, after 24 hour of incubation at 37◦C, 100µL of each mixture was transferred to 9.9ml of 0.9% NaCl and tenfold dilution was achieved .From the second
dilution 100µl was taken and spread on Sabouraud dextrose Agar and incubated
aerobically in incubator for 24hr at 37ºC.This dilution was taken because it showed
a countable range of CFU according to Sutton, 2011. The viable counts of all plates
were calculated and statistically analyzed, and the material AFE (Antifungal efficacy)
was calculated according to Chladek et al, 2011 using the following equation:
AFE [%]= (VC-Vt)/Vc x 1oo%
Vc was the number of viable fungal colonies of the control plates and Vt was the number of viable fungal colonies of the test plates.

Figure (1): (A) McFarland densitometer, (B) Placement of specimen
in the broth, (C) serial dilution.
Minimum Inhibitory Concentration (MIC) and Minimum Fungicidal Concentration (MFC)
The Minimum Inhibitory Concentration was determined by the broth dilution method
(Jareemit et al, 2017), the plant extracts were diluted at the volume of 1 mL of broth
at a concentration of 100 mg/mL, 50 mg/mL, 25 mg/mL, 20 mg/mL, 15 mg/mL, 10
mg/mL and 5 mg/mL respectively, then 1 mL of C. albicans suspension was added.
A positive control group was used Nystatin 23mg/mL and negative control group was
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used SDB at volume of 2 mL. All tubes were incubated at 37ºC for 24 hours. Then,
the yeast colonies were observed to get the MIC and MFC value. The MIC defined as
the lowest concentration that inhibit the visible growth of the yeast (Ana et al, 2017).
The MFC was defined as the lowest concentration cultivated in plate with SDA in which
growth was less than (3 CFU) (Espinel-Ingroff et al, 2002).
Statistical Methods
The data were statistically analyzed by software computer program SPSS version 23
to get descriptive statistics , the inferential statistics were used in order to accept or
reject the statistical hypothesis which include analysis of variations (ANOVA) test with
multi comparison , and least significant difference (LSD) test.
Results
Medicinal extracts produced from this method, through dissolving 80 gram of extract
powder in one liter of distilled water .the final weight of extract 6.6 gram of extract
for peppermint. While for pomegranate 8 gram of extract were obtained.
Sensitivity of C. albicans to different concentration of medicinal extracts, in
vitro Pomegranate extract
The inhibition zone of different concentrations of pomegranate with ANOVA test were
shown in the figure (2), here were highly significant difference between them.

Figure (2): Distribution of inhibition zone of pomegranate.
Table (1): LSD of inhibition zone Concentration of pomegranate.
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\In Table (1) show the LSD of inhibition zone of pomegranate group, there were
highly significant differences between groups, but there were no significant difference
between (10% with 15%) and (20% with 25%).
Peppermint extract
For each concentrations of peppermint of (5%, 10%, 15%, 20%, and 25%) recorded
zero zone of inhibition.
Effect of medicinal extracts on the viability count of candida albicans, in vitro
All experimental groups ( 5%, 10%, 15%, 20% and 25% for both extracts) showed
a lower mean values than control group, the AFE of the pomegranate extract group
was (87.2% , 89.3%, 92.1%, 92.5%, and 96.6%) respectively, while for peppermint
extract group the AFC was (82%, 86.2%, 89.7%, 94.2% and 95%) respectively.
Figure (3) showed the bar chart distribution of viability count of different concentration of pomegranate and peppermint with negative and positive control with ANOVA
test, the viability count were varying with concentration of pomegranate and peppermint. 25% of pomegranate and peppermint showed the Maximum reduction of
candida count (3.4) and (5) respectively, while 5% recorded the Minimum Reduction
for both extracts which was equal to (13) and (18.2) respectively. Table (2) show the
LSD between groups there were highly significant differences between Negative control with all concentration, But there were no significant difference between Nystatin
and all concentrations, also there were no significant differences of all concentrations
with peppermint and with each other. Figure (4) showed the bar chart distribution
of minimum inhibitory concentrations of pomegranate and peppermint extracts with
ANOVA test , there were highly significant differences between all groups P<0.01. In
table (3) there were highly significant difference between Nystatin and all concentrations of both extracts except (Nystatin with 100%peppermint) there were non-significant difference P>0.05, also there were highly significant difference of all concentrations with each other except between (100% with 50%), (50% with 25%), (25%
with 20%) and (20% with 15% pomegranate) there were non-significant difference
P>0.05.

Figure (3): Distribution of viability count Concentration of pomegranate and
peppermint.
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Table (2): LSD of viability count of pomegranate concentration.

Figure (4): Distribution of minimum inhibitory concentrations of
pomegranate and peppermint extracts.
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Table (3): LSD of minimum inhibitory concentration of pomegranate and
peppermint extracts with Nystatin.

In table (4) there were highly significant difference between SDB with all concentrations of both extracts except (SDB with 5%) there were non-significant difference
P>0.05, also there were highly significant difference of all concentrations with each
other except between (100% with 50%), (50% with 25%), (25% with 20% and 15%
pomegranate) and (20% with 15%) there were non-significant difference P>0.05.

Table (4): LSD of minimum inhibitory concentration of pomegranate and
peppermint extracts with SDB.
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Discussion
Plant extracts were used for long time to inhibit fungal growth, many studies conformed this effectiveness because the constituents of the extracts inhibit and/or cause
damage to yeast, candida albicans growth and development. (César de Souza Vasconcelos et al, 2003,Tayel and El-Tras, 2010, Alsaidy et al,. 2014). In present study
pomegranate and peppermint extract were tested for their effect on C. albicans.
Extracts were prepared by freeze dried (lyophilization). (Kassab-Bashi, 2014), with
preparation of pomegranate extract, the difficulty of it was increasing in density so
the extract was followed by evaporation by vacuum rotary evaporator at 55 oC until extract powder was obtained. This is attributed to texture of pomegranate extract
which is viscous in nature, lyophilizer machine was useful. Sensitivities of C. albicans
to different concentrations of both extracts were studies following Agar Well Technique. Pomegranate extract inhibit the growth of candida albicans, the zone of inhibition was found to increase when the concentration of pomegranate extract increased,
this indicate that chemical constituents of pomegranate extract have antifungal effects, tannin which was detected by GC analysis by present study in addition to other
constituents such as punicalagins and gallic acid (Jurenka, 2008). These results were
in agreement with other studies that concluded that the fruit peel of Punica granatum
was effective for inhibiting Candida albicans growth. (Tayel and El -Tras, 2010, ALMizraqch et al, 2010, Madugula et al, 2017). The results were also in accordance with
the report of César de Souza Vasconcelos et al., 2003, Duraipandiyan et al 2006, and
with those of Pereira et al., 2006 who assessed the minimum inhibitory concentrations
of adherence of pomegranate extract against S. mitis, S. mutans, S. sanguis, and C.
albicans, but in contrast with Abdollahzadeh et al, 2011 that show there was no effect
on C. albicans. For peppermint extract there were no inhibition zone in all concentration this was due to peppermint extract were difficult to diffuse in the media. This
result was in agreement with that of Mimica-Dukic et al, 2003 and AL-Mizraqch et al,
2010, who mention to the lack of the inhibitory effect of the water extracts of peppermint but disagree with other result (Alsaidy et al, 2014) that showed there were inhibition zone. The diameter of the inhibition zone will depend on the ability of the test
substance to diffuse uniformly through the agar medium (Bagamboula et al, 2004).
The variant in inhibitory effectiveness of water extracts was attributed to the chemical composition of the plant and its effective compounds and concentration, as well
as their solubility in water or organic solvents during the extraction process, duration,
and timing of plant collecting and other factors. (Alsaidy et al, 2014). Viability count
of C. albicans were studied because it gives scientific result in comparison with sensitivity method, result showed there were highly significant difference P<0.01 between
all concentration of pomegranate With control (D.W) and even with each other’s in
reduction of candida count. conclusions of previous studies indicated that the chemical constituents of pomegranate have antifungal effect (Höfling et al, 2010). These
results were in accordance with the results of Prashanth et al, 2001 who found that
extracts of pomegranate (Punica granatum Linn) has strong antimicrobial activity.
Also different extracts of pomegranate give good antibacterial activity against different bacterial strains. (AL-Mizraqch et al, 2010). In actual fact, when we performed the
chromate-graphic screening of extract, the main compounds identified were ellagic
acid derivatives and ellagitannins, such as punicalin, it has been found that punicalagin, pedunculagin, telimagrandin and galagildilacton have important antimicrobial
activity against Candida albicans cellular structure (Anibal et al, 2013, Bakkiyaraj et
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al, 2013). Hence, the main compound involved in anti-Candida action exist of the
Pomegranate fruit peels seems to be the punicalagin which was detected by present
study and other studies .(Endo et al, 2010, Bakkiyaraj et al, 2013, García-Villalba
et al, 2015), this was in agreement with (Prashnath et al, 2001, AL-Mizraqch et al,
2010), this study that showed different concentrations have effect on both sensitivity and in reduction of viability counts because tannin constituent in extract that revealed by GC analysis in Ibn Al-beatar Center ,which have antifungal activity with C.
albicans. For peppermint the counts of viability were decreased with highly significant
difference with control, this result in agreement with (Lima, 2017, Desam et al, 2017)
which concluded that peppermint (Mentha piperita L.) oils show antibacterial and antifungal action against gram positive and gram negative bacteria, in addition to yeast
and fungi, typically because menthol and menthone are main chemical constituents.
The GC analysis of peppermint has Menthol, and Menthone constituents that had
also effect on fungi. The eﬀect of peppermint and its main constituents (Menthol, and
Menthone) on the structure and function of membrane integrity may be a result of
reducing ergosterol levels that eventually cause cell death rendering mint fungicidal.
(Samber et al, 2015)
Conclusions
Within the limitations of this study, it can be concluded that:
-Pomegranate and peppermint extract can be used as an effective natural herb
against C. albicans when used in disinfectant form.
-Pomegranate and peppermint as a denture disinfectants used in 25% results in reduction of C. albicans cells count.
Conflict of interest
We are the author’s (Taisir Khaleel Ismael and Amal Abdul Latif), state that the manuscript for this paper is original, and it has not been published previously (or part of
MSc. dessertation) and is not under consideration for publication elsewhere, and that
the final version has been seen and approved by all authors.
References
ABDOLLAHZADEH, S., MASHOUF, R., MORTAZAVI, H., MOGHADDAM, M., ROOZBAHANI, N. & VAHEDI, M. (2011). Antibacterial and antifungal activities of Punica granatum
peel extracts against oral pathogens. Journal of Dentistry (Tehran, Iran), 8, 1.
AL-MIZRAQCH, A. S., AL-DHAHER, Z. A. & MAHMOOD, M. A. (2010). Antimicrobial
activity of aqueous extracts of pomegranate, sumac, sage, anise, hand bull tongue,
thyme, cloves, lemon and mint against some food-borne pathogens. The Iraqi Journal
of Veterinary Medicine, 34, 85-94.
ANA, L., PEREZ, A. L., SOUSA, J. P., PINHEIRO, L. S., OLIVEIRA-FILHO, A. A., SIQUEIRA-JUNIOR, J. P. & EDELTRUDES, O. (2017). Antifungal Activity of Citronellal on Candida albicans Isolates of Pediatric Clinical Importance. Latin American Journal of Pharmacy, 36, 2042-7.
ANIBAL, P. C., PEIXOTO, I. T. A., FOGLIO, M. A. & HÖFLING, J. F. (2013). AntifunISSN 2310-6417

22
Dr.Taisir K. Ismael & Dr. Amal Abdul Latif

Iraqi Division of the IADR

VOLUME 6, Issue 2, 2019

gal activity of the ethanolic extracts of Punica granatum L. and evaluation of the
morphological and structural modifications of its compounds upon the cells of Candida spp. Brazilian Journal of Microbiology, 44, 839-848. DOI.org/10.1590/S151783822013005000060.
BAGAMBOULA, C., UYTTENDAELE, M. & DEBEVERE, J.( 2004). Inhibitory effect
of thyme and basil essential oils, carvacrol, thymol, estragol, linalool and p-cymene towards Shigella sonnei and S. flexneri. Food microbiology, 21, 33-42. DOI.
org/10.1016/S0740-0020(03)00046-7.
BAKKIYARAJ, D., NANDHINI, J. R., MALATHY, B. & PANDIAN, S. K. (2013). The antibiofilm potential of pomegranate (Punica granatum L.) extract against human bacterial and fungal pathogens. Biofouling, 29, 929-937. DOI.org/10.1080/08927014.2013
.820825.
BENNIS, S., CHAMI, F., CHAMI, N., BOUCHIKHI, T. & REMMAL, A. (2004). Surface
alteration of Saccharomyces cerevisiae induced by thymol and eugenol. Letters in Applied Microbiology, 38, 454-458. DOI.org/10.1111/j.1472-765X.2004.01511.x.
BUDZYNSKA, A., WIECKOWSKA-SZAKIEL, M., SADOWSKA, B., KALEMBA, D. & ROZALSKA, B. (2011). Antibiofilm activity of selected plant essential oils and their major
components. Pol J Microbiol, 60, 35-41.
BULAD, K., TAYLOR, R. L., VERRAN, J. & MCCORD, J. F. (2004). Colonization and penetration of denture soft lining materials by Candida albicans. Dental materials, 20,
167-175. DOI.org/10.1016/S0109-5641(03)00088-5.
CALDERONE, R. A. & FONZI, W. A. (2001). Virulence factors of Candida albicans.
Trends in microbiology, 9, 327-335. DOI.org/10.1016/S0966-842X(01)02094-7.
CÉSAR DE SOUZA VASCONCELOS, L., SAMPAIO, M. C. C., SAMPAIO, F. C. & HIGINO,
J. S. (2003). Use of Punica granatum as an antifungal agent against candidosis associated with denture stomatitis. Mycoses, 46, 192-196. DOI.org/10.1046/j.14390507.2003.00884.x.
CHLADEK, G., MERTAS, A., BARSZCZEWSKA-RYBAREK, I., NALEWAJEK, T., ŻMUDZKI,
J., KRÓL, W. & ŁUKASZCZYK, J. (2011). Antifungal activity of denture soft lining material modified by silver nanoparticles—a pilot study. International Journal of Molecular Sciences, 12, 4735-4744. DOI.org/10.3390/ijms12074735.
CRAIG R G. (1997). Restorative dental material; St Louis: Mosby year book; Inc., 10,
19.
DANAI JAREEMIT, DUANGPORN SRISUPARBHAND PAVINEE PADIPATVUTHIKUL
DIDRON. (2017). Efficacy of Royal Jelly Extract on Inhibition of Candida Albicans Adherence on Various Types of Denture Base Material.JDAT DFCT Supplement.
DESAM, N. R., AL-RAJAB, A. J., SHARMA, M., MYLABATHULA, M. M., GOWKANAPALLI,
ISSN 2310-6417

23
Dr.Taisir K. Ismael & Dr. Amal Abdul Latif

Iraqi Division of the IADR

VOLUME 6, Issue 2, 2019

R. R. & ALBRATTY, M. (2017). Chemical constituents, in vitro antibacterial and antifungal activity of Mentha× Piperita L.(peppermint) essential oils. Journal of King Saud
University-Science. DOI.org/10.1016/j.jksus.2017.07.013.
DURAIPANDIYAN, V., AYYANAR, M. & IGNACIMUTHU, S. (2006). Antimicrobial activity of some ethnomedicinal plants used by Paliyar tribe from Tamil Nadu, India. BMC
complementary and alternative medicine, 6, 35. DOI.org/10.1186/1472-6882-6-35.
DANAI JAREEMIT, DUANGPORN SRISUPARBHAND PAVINEE PADIPATVUTHIKUL
DIDRON. (2017). Efficacy of Royal Jelly Extract on Inhibition of Candida Albicans Adherence on Various Types of Denture Base Material.JDAT DFCT Supplement.
ENDO, E. H., CORTEZ, D. A. G., UEDA-NAKAMURA, T., NAKAMURA, C. V. & DIAS FILHO, B. P. (2010). Potent antifungal activity of extracts and pure compound isolated
from pomegranate peels and synergism with fluconazole against Candida albicans.
Research in Microbiology, 161, 534-540. DOI.org/10.1016/j.resmic.2010.05.002.
ESPINEL-INGROFF, A., CHATURVEDI, V., FOTHERGILL, A. & RINALDI, M. (2002). Optimal testing conditions for determining MICs and minimum fungicidal concentrations of new and established antifungal agents for uncommon molds: NCCLS collaborative study. Journal of clinical microbiology, 40, 3776-3781. DOI: 10.1128/
JCM.40.10.3776-3781.2002.
GARCÍA-VILLALBA, R., ESPÍN, J. C., AABY, K., ALASALVAR, C., HEINONEN, M.,
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Abstract
Background Trigeminal neuralgia is a mainly unilateral facial pain, defined as electric
shock aggravated by light touch. It is sharp pain in nature with repeated onset in one
or more branches of the trigeminal nerve. The condition affected the most women on
40-75 years old. This study aimed to compare the outcome of four modalities in the
treatment of the peripheral trigeminal neuralgia. Materials and methods seventy
-seven patients complained from peripheral trigeminal nerve neuralgia were involved
in this study. Patients with TN were separated into four groups according to the
method of treatment of TN which is either pharmacologically using Carbamazepine
(Tegretol®) (first group), local injection of 0.5ml -1 ml of 99.9% Ethanol alcohol (second group), local injection of 0.5ml -1ml glycerol (third group), or by peripheral nerve
neurectomy procedure (fourth group). Results All the patients treated with Tegretol
responded to the drug for the first time but pain reoccurred in a number of patients
and the dose increased within time. Ten patients (43.4%) treated with local injection
of 0.5-1 ml of 99.9% ethanol alcohol had a recurrence of periodic pain after one year
of alcohol injection, also 10 patients (45.4%)who were treated with local injection of
glycerol had pain recurrence after one year. All patients treated with peripheral nerve
neurectomy had pain relief for 24-36 months. After this period, pain reoccurred in 10
patients (83.35%) for which another neurectomy procedure was required.
Conclusions it seems there is no ideal long term treatment method for all patients of
TN. Each method had advantages and disadvantages.

Keywords: Trigeminal neuralgia, pain, tegretol, ethanol alcohol,
glycerol, neurectomy.
Introduction
Trigeminal neuralgia (TN) is a mainly unilateral facial pain (97%) as electric shock aggravated by light touch. Its pain is sharp or lancinating in nature with repeated onset
in one or more branches of the trigeminal nerve (Merskey and Bogduk 1994; Maarbjerg et al, 2014). The condition affects the middle or older individuals aged 40-75
years and most women (El-Tallawy et al, 2013). At the first time, it was sometimes
mistaken with a toothache due to its feel in the lower two branches of the trigemiISSN 2310-6417
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nal nerve through unnecessary dental treatment and even extracts many teeth at
the affected side before the condition is diagnosed (Zakrzewska, 1991; Zakrzewska,
Linskey, 2015). There is usually a trigger zone, which if we touch it severe attack of
shock pain will occur. In very severe cases, TN may considerably decrease the worth
of life with noticeable depression and anxiety (Zakrzewska and Linskey, 2014). The
true treatment of TN is an extensive confront in spite of many present existing treatment methods (Lee et al, 2017). Anticonvulsants are represented as the most efficient drugs in treating TN. Carbamazepine (Tegretol) is considered as the most effective and primary drug for treating the disease. It is recommended that in the elderly
patients the elevators of the free carbamazepine concentration in the serum caused
by reduced non-glycated albumin levels induces increases in the sensitivity of the
pharmacologic actions of carbamazepine and the risk of drug interactions(Nurmikko
and Eldridge 2001; Subashree, 2013). Local injection of chemical agents like Alcohol
and Glycerol has been considered in the treatment of TM. It has found to have some
value in the treatment TN (Sohail, 2006; Bennetto, 2007). Neurectomy is a simple peripheral surgical procedure. It includes sectioning and removal of the terminal
branch of the trigeminal nerve. The redevelopment of terminal fibers is stopped by
successive blocking of the canal. Surgical approach to the maxillary and mandibular
divisions is by the intra-oral approach to prevent avoiding postoperative facial scars
(Ziccardi, 1994). Other surgical intra cranial trigeminal nerve destructive procedures
by controlled damage to the root of the Trigeminal Nerve with intend of pain relief.
These procedures include «glycerol rhizolysis, radiofrequency lesioning, stereotactic radiosurgery, Rhizotomy Gasserian, ganglion balloon compression Rhizotomy and
microvascular decompression (MVD)». These destructive palliative procedures have a
rate recurrence about 50% after 3 to 5 years. In comparison, microvascular decompression (MVD) surgery has been found to be associated with an about 80% chance
of pain relieve (Miller et al, 2009).
Materials and methods
This study extended from January 2015 to October 2018.Seventy-seven patients with
peripheral trigeminal nerve neuralgia were involved in this study. The diagnosis of TM
based on the history of the patient’s complaint and clinical examination. The branch of
Trigeminal nerve involved was recognized according to the position of pain and established with diagnostic local anesthetic injection at the identified site.Orthopantomograph (OPG) was taken for each patient to exclude any local pathology. Patients with
TN were separated into four groups according to the method of treatment of TN. All
patients were aware and familiar with all the four treatment modalities of TN. However, the selection of the treatment method for each patient depended on the following
criteria:
a. Any patient was either previously treated with carbamazepine and did not respond
to this drugs or did not tolerable its side effects was treated by one of the other
three methods b. Local injection of alcohol or glycerol was selected whenever the
general medical condition of the patient did not allow the use of local nerve neurectomy procedure. c. local nerve neurectomy was done for patients who refused the injection by any chemical material that may lead to soft tissue ulcer and or damage the
motor nerve supply to the area. The first group was 20 patients and pharmacologically treated with carbamazepine (Tegretol®). The treatment started with 100 mg in the
morning. The patient took supplementary 100 mg if pain attack re-occurred. The dose
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was incremented up to 600-800 mg daily until the patients, pain relieved. The second
group (23 patients) was treated by peripheral alcohol injections. The affected branch
of the nerve was identified and anesthetized with local anesthesia (2% lidocaine with
1:100,000 Adrenaline). After ensuring the effective anaesthesia of the area, 0.5-1 ml
of 96% Ethyl alcohol was injected to the nerve after aspiration to avoid injecting the
solution into adjacent blood vessels. Patients were reexamined after 24 hours, 7 days,
14 days, 30 days, 90 days, six months and one year. At each follow-up visit, the primary investigator asked the patient about the pain relief (Figure 1, 2(. Assessment of
pain intensity was done by the Visual Analog Scale (VAS). This instrument consists of
a 10-cm line with verbal anchors at each end (no pain or worst pain). The third group
(22 patients) was treated by distal applied block injection of 0.5-1 ml Anhydrous Glycerol. This procedure was preceded by intra-oral local anaesthetic infiltration technique
with (2% lidocaine with 1:100,000 Adrenaline). The patient was followed up to evaluate the effect of the glycerol injection as same as done in alcohol injection. The fourth
group consisted of 12 patients treated by peripheral nerve neurectomy, which was
performed by sectioning and complete removal of the terminal branch of the Trigeminal Nerve. The redevelopment of sectioned terminal fibers was prevented by subsequent abolition of the canal. Surgical approach to the second and third divisions was
through the intra-oral approach to prevent postoperative facial scar (Figure 3, 4).

Figure (1): 99.9% Ethanol Alcohol used as local injection.
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Figure (2): Local alcohol injection 0.5mm-1 mm to the left mental nerve.

Figure (3): Surgical exposure of the left mental nerve.
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Figure (4): Neurectomy of the left mental nerve.
Results
Out of 77 patients involved in this study, 57 were females and 20 were males with
age range between 43-72 years. Sixty- nine patients were diagnosed with idiopathic
neuralgia; seven patients had a history of local trauma during tooth extraction and
endodontic surgery. Only one patient had bilateral mental nerve neuralgia due to an
intracranial big cyst in the posterior pontine angle (posterior cranial fosse). The anatomical distribution of TN: twenty-three cases of left mental nerves; nineteen cases of
right mental nerves; twenty cases with left infraorbital nerve; eleven cases of right infraorbital nerves; two cases of long buccal nerve; one case of greater palatine nerve;
and one case of bilateral mental nerve. The first group of 20 patients (25.9%) included16 females (80%) and 4 males (20%). This group was treated with carbamazepine (Tegretol). Pain relief in the acute stage was achieved in all patients treated
with 50-100 mg in the morning. After 2 months, pain reoccurred in about 13 patients
(65%). This required the increase of the dose to 200-400 mg daily. After 6-9 months,
pain re-occurred in seven patients (35%) leading to increase the dose up to 600- 800
mg daily as shown in table (1). This gradual increase in the dose has been associated
with the increase of dizziness, drowsiness, weakness, and ataxia. The second group
involved 23 patients (29.8%). They were treated with peripheral alcohol injection. All
those patients were followed up for 2 months, 4 months and 6 months postoperatively to assess pain relief during these periods. Pain relief lasted for about one year. The
pain recurs in 10 patients (43.5%) after one year. There was a decrease in the period
of pain remission with subsequent injections as shown in table (2).13 patients (56.5
%) presented with non-neuralgic pain, inflammation, burning sensation, trismus, dysesthesia, discomfort, infection, and numbness in the branch involved in TN. The third
group included 22 (28.5%) patients whom were treated with 1 ml peripheral injection
of Glycerol. The pain was relieved for four months in all the treated patients. After six
months, only four patients (18.8%) had pain recurrence. The pain reoccurred in ten
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patients (45.4%) after one year as shown in table (3). However, the pain was relieved
after taking a low dose of Tegretol (100 mg). All patients after Glycerol injection reported with swelling and pain that subsided after 2-3 day. Analgesic was given to reduce the pain. Antibiotic also was given to prevent secondary infection. Five patients
reported postoperative numbness at the injection site and the numbness disappeared
within 3 months in three patients but remained for one year in the other patients. No
other troublesome side effects were noted. Concerning the fourth group, which included 12patients (15.5%) whom were treated by peripheral nerve neurectomy, all
those patients (100%) became free of pain after the first neurectomy for about 2436 months. After this period of pain remission, about 10 patients (83.3%) felt pain
again. Another neurectomy procedure was needed for those patients. Pain relief after
the second neurectomy lasted for 12-18 months, which means the remission period
was decreased as shown in table (4).
Table (1): Patient›s response to Tegretol

Table (2). Patient›s response to alcohol injection.
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Table (3). Patient›s response to glycerol injection.

Table (4). Patient›s response to peripheral neurectomy.

Discussion
Trigeminal neuralgia is exclusive among the chronic pain syndromes for its impressive and strong symptoms. As the exact cause of trigeminal neuralgia is a matter of
debate, there no treatment can bring out complete recovery (Zakrzewska, 1991; Di
Stefano, 2014). The authors recommend pharmacological treatments for trigeminal
neuralgia, as carbamazepine still the drug of choice and 300 – 800 mg/day divided
into two to three daily doses considered effective in about 80% of the study sample.
However, higher doses were often required over time in order to maintain efficiency.
Peripheral surgical treatment for TN included peripheral injections of chemical agents
and neurectomy. Those procedures mostly cut the pain pathway from the trigger
zones in order to stop the stimulus of afferent pathway transmission (Niall and Patton, 2007).These peripheral surgical treatments, despite their inconclusive results,
are feasible, affordable and easy to perform and well tolerated with few annoying side
effects. However, they had a limited duration of action and patients needed repeated
procedures. The effectiveness of Alcohol peripheral block injection with less morbidity associated with this procedure made this procedure preferable for the treatment
of TN (Khandeparker et al, 2015). Alcohol injection procedure has the advantage of
rapidity of the procedure and accuracy. Most authors reported high percentage of pain
relief with patient’s preference to repeat the procedure when the pain returns (Gallagher, 2005). Disadvantages of this procedure include a temporary burning sensation
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on injection and decrease efficiency with repeat administration because there is thick
fibrotic tissue around the nerve region, which lead to the decrease of fluid infiltration
(Fardy and Patton, 1994). It is suggested that Glycerol acts mostly on partly demyelinated nerve fibers, which are unstipulated to be involved in the trigger mechanism
(Shah, 2011). Glycerol was found to be more hard to inject because of its viscosity,
but not painful as pure alcohol (Santosh, 2016). Peripheral nerve neurectomy, as peripheral surgical procedure, has the advantage of the avoidance of injecting any irritant chemical agent that may produce soft tissue ulceration or damage to any branch
of the facial nerve. Complete anesthesia in the nerve division site was the usual
complication of this procedure. Recurrence of pain was predictable because some of
the nerve regeneration could occur with the time especially when the foramina were
not obliterated well postoperatively. Hence, second neurectomy procedure would be
needed. However, it is more challenging due to the presence of scar tissue after raising the surgical flap and recognition of the nerve increasingly more difficult. Treatment of Trigeminal Neuralgia is controversial issue, but the author found that Glycerol
offered a rapid, safe, reliable, and relatively inexpensive treatment modality for TN.
Alcohol injections, on the other hand, ledtoulceration and sometimes other local complications, especially in debilitating patients. Peripheral surgical techniques are usually
contraindicated in medically compromised patients and patients with bleeding tendency whether acquired or congenital (Ziccardi et al, 1994). The presence of local infection around nerves, also, represents a relative contraindication to peripheral surgical
interventions. The study has its limitations, which is the small sample size for the four
groups. This limitation affected predicting accurately which method the best, despite
the reasonable period of follow was up.
Conclusions
It seems there is no ideal long term treatment method for all patients of TN. Each
method had advantages and disadvantages.
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Abstract
Background Pathogenesis of periodontal diseases is known to be modulated by
range of risk factors. These factors may negatively affect periodontal health and increase the demand of more complicated treatment approach. Different smoking types
and potentially gender is among risk factors that require further highlighting. To investigate possible relation of gender and different smoking methods with periodontal
health status and treatment needs in sample of Iraqi patients. Materials and
methods The current cross-sectional prospective study included 638 patients in final
analysis. They were grouped according to gender, smoking status and smoking methods. Demographic data were recorded followed by plaque index, gingival index, and
probing pocket depth. Treatment demand was determined by using Basic Periodontal
Examination index. Results Men were more affected by periodontitis than women
and plaque scores and more complicated treatment needs were significantly higher in
men than women. Clinical parameters were significantly higher in smokers as compared to non smokers. According to smoking type, cigarette smoking was associated
with significantly higher pocket depth than other smoking methods. Nevertheless, all
smoking types were significantly higher than non smokers in regard with pocket depth
and treatment needs. Conclusions Based on the results of this pilot study, gender
could influence the severity and extent of periodontal diseases. All smoking types
showed negative impact on periodontal health and increase the need of complicated
treatment.

Keywords: Gender, smoking, e-cigarettes, risk factors,
periodontitis
Introduction
Periodontal health is integral to maintain proper function, esthetic, and reducing the
prevalence of tooth loss (Benjamin, 2010). Majority of population are affected by
gingivitis which if not treated at earlier phases may progress to periodontitis (Nazir,
2017). Despite the fact that dental plaque is the primary etiological agent for periodontal diseases; yet, their initiation and progression are modified by range of risk
factors (Kinane, 1999). Proposed risk assessment model for periodontitis, based on
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progression of gingivitis to periodontitis, generalized the susceptibility to periodontitis to all individuals and the risk increased proportionally with aging. However, this
model neglect gender as a possible risk factor for modulating pathogenesis of periodontal diseases (Shiau and Reynolds, 2010a). Impact of sexual dimorphisms on the
pathogenesis of periodontal diseases was suggested by other studies that showed
the prevalence and susceptibility of periodontitis in men appears to be significantly
higher than women (Eke et al, 2012, Shiau and Reynolds, 2010b). Furthermore, men
showed higher neglectful oral hygiene behaviour which is reflected by poorer periodontal health status independent of other systemic conditions such as diabetes mellitus as compared to women (Schulze and Busse, 2016). Smoking is an established
risk factor for morbidity and mortality worldwide. Last decades showed increased
motivational and educational programs about harmful effect of smoking, still the number of smokers is relatively high and more than 70% of smokers worldwide are from
developing countries (Gilmore et al, 2015). Beside global burden of smoking on the
health, economy and social aspects, smoking is a well-recognized risk factor for periodontal diseases (Gautam et al, 2011). Classical picture of smoking is connected to
cigarette smoking; nevertheless, other smoking types acquired popularity in the last
decades. Since its introduction to market at 2003 by a Chinese pharmacist, e-smoking gained the reputation of being less harmful than other smoking types and could
be used as a safe way to cease smoking (Callahan-Lyon, 2014). In addition, the stylish trendy look of e-smoking devices with range of flavours of the e-liquids have aided
in spreading the use of these devices especially among the teenagers (Callahan-Lyon,
2014). Chemical composition of e-liquids was not fully investigated till 2009, when its
contents were revealed by the FDA. According to the available literature, the effect
of vaping on periodontal health is not fully clarified till now. However, switching from
cigarette smoking to vaping did not help in improving gingival health (Wadia et al,
2016). Further, chemical by-products of e-liquid cause increased oxidative stress and
inflammatory cytokines level such as PGE2 (Sundar et al, 2016). Similar to e-smoking, waterpipe or commonly known as “shisha” or “hookah” also acquired popularity amongst wide range of ages in both genders, with general acceptance of the idea
that shisha smoking is also safer alternative to smoking (Wong et al, 2016). Studies
proved that shisha smoking is as harmful as cigarette smoking on the general health
(Kadhum et al, 2015). Impact of shisha smoking on periodontal health was investigated and the results showed significant increase in pocket depth and attachment loss
as compared to non-smokers (Bibars et al, 2015). Although effect of smoking on periodontium is well-documented; however, comparison of different smoking types, specifically e-smoking received limited attention. According to our knowledge, the relation
of treatment needs and periodontal status with gender and smoking types in Iraqi
individuals has received limited attention. Therefore, this pilot study was designed to
investigate these potential relations.
Material and methods
Study design
This was a prospective cross-sectional study conducted at the Dental hospital, College of Dentistry/ University of Baghdad from January, 2019 till March, 2019. This
study was reviewed and approved by ethical committee of College of Dentistry/ University of Baghdad (Ref. 003618 in 08/01/2019) in consistency with the declaration
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of Helsinki and Tokyo for human researches. All patients were considered for inclusion
except those with history of systemic disease, under antibiotic treatment in the last
three months, pregnant women, patients who had received periodontal treatment in
the last two months, and those who not willing to participate. The details and nature
of the study was explained to the patients before signing the written consent. Also,
the participants were acknowledged that they could quit the study at any point without giving reason.
Health history and oral examination
Recruitment period lasted for three months during which 927 subjects were examined
and 638 subjects were included in this study. For each subject, demographic data,
dental and medical history, smoking history and diagnosis were recorded. Subjects
were divided according to their gender or smoking status into non smokers (never
smoked or quit smoking more than five years ago) or smokers (smoke daily or quit
smoking less than five years ago) (Chatzopoulos and Tsalikis, 2016). This was followed by determination of three clinical parameters calibrated examiners. These parameters included plaque index (PLI) (Silness and Loe, 1964), gingival index (GI)
(Loe and Silness, 1963), and Basic Periodontal Examination (BPE). Recording of BPE
codes were done in accordance with guidelines of British Society of Periodontology.
Detailed probing pocket depth (PPD) charting was recorded when a BPE code 3 or 4
was identified. Study design is summarised in diagram 1.
Statistical Methods
Descriptive statistic (bar charts) was used to describe categorial data, while inferential analysis was used for numerical variables. The mean and standard deviation were
used to describe continuous variables. Student’s t-test and ANOVA test followed by
Tukey’s post-hoc analysis was used for calculating differences for PLI, GI, and PPD.
While frequency distribution and statistical differences between BPE codes were calculated by using Chi-square test. Statistical difference was considered significant when
p<0.05. Analysis of data was performed by using GraphPad Prism software (version
8, San Diego, CA, USA).
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Diagram (1): Flow diagram of the study.
Results
A total of 638 patients were examined, average age equals to 33.5 years and age
range between 15-72 years. Distribution of the sample according to gender showed
that men patients comprises 55% while women represented 45% of the population.
According to the diagnosis, results revealed that 361 patients (167 men, 194 women)
were affected by gingivitis, the rest of the patients (N=277) were affected by periodontitis (182 men, 96 women). Number of smoking men was 208 patients which is
much larger than the women counterpart (N=28) (Figure 1). Distribution of the sample according to smoking status showed that 330 were non smokers and 308 were
smokers. Further distribution according to the type of smoking showed that cigarette
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smoking was the most popular type followed by shisha smoking and finally e-smoke
representing 88 and 68 patients respectively (Figure 2). PLI was significantly higher
(p<0.05) in association with men than women; however, no significant difference was
noted in GI between the two genders. Both PLI and GI of smokers were significantly
higher (p<0.05) than non smokers. Further analysis showed that no significant difference was indicated in PLI and GI according to different smoking types (Table 1).
Further analysis of clinical parameters indicated no significant difference in PPD between the two genders. Yet, PPD of smokers was significantly higher (p<0.05) than
non smokers. More specifically, cigarette smokers were associated with significantly
deeper (p<0.05) periodontal pockets than other smoking types (Table 1). Comparison
of PLI and GI of different smoking types and non smokers showed that both indices
were significantly higher (p<0.05) in association with cigarette and shisha smokers
but not with e-smoke in comparison to non smokers. Analysis of BPE scores showed
that number of men who required more complicated periodontal treatment and furcation involvement were significantly higher (p<0.05) than women counterparts. Observation showed that the percent of patients who demonstrated bleeding on probing
was equal to 11.5% (men 4.2%, women 7.3%). Generally, patients with calculus and
plaque retentive factors represented 40.6% (men 23.8%, women 16.9%). Percent of
patients with pocket depth equal to 4-5mm was 39.5% (men 22.6%, women 16.9%)
while percent of patients exhibiting PPD>6 mm was 7.3% (men 3.8%, women 3.4%)
(Table 2). The same pattern was observed in association with smoking status in which
treatment demands of smokers were significantly higher than non smokers. Out of
smokers, cigarette smoking was significantly higher than shisha and e-smoking in
term of higher treatment scores and furcation involvement (Table 2). Overall, percent
of patients who require oral hygiene instruction only was (11.5%), removal of calculus
retentive factor was equal to 40.6%, while those who needed additional root surface
debridement and more complicated treatment represented 46.8% (6.9% require furcation treatment).

Figure (1): Characteristics of genders according to diagnosis and
smoking status. Men represented 55% of the sample while women
accounted for 45%. Number of men affected by periodontitis (N=182) is
higher than women (N=96). The same applied for number men smokers
which is equal to (N) 280 opposed by much fewer smoking women (N=28).
ISSN 2310-6417

40
Dr.Nada K Imran& Dr. Ali A Abdulkareem

Iraqi Division of the IADR

VOLUME 6, Issue 2, 2019

Figure (2): Frequency distribution of the sample according to smoking status
and smoking methods. Cigarette smoking is the highest followed by shisha
and e-smoking devices representing (N) 152, 88, and 68 respectively.
Table (1): Comparison of clinical parameters according to gender, smoking
status and smoking type.
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Table (2): Comparison of basic periodontal examination (BPE) scores according to gender, smoking status, and smoking type.
		

Discussion
The current pilot study investigated the relation of periodontal treatment demands
and periodontal health with gender as potential risk factor and to common smoking
types in Iraqi community. Misconception about shisha and e-smoking as being a good
way to stop smoking or being less harmful (Wong et al, 2016) in addition they consider as trendy behaviour and increase number of shisha café with relatively cheap prices. All these factors helped in spreading these smoking methods in Iraqi community.
Sample was collected from patients attending dental hospital of University of Baghdad. In order to minimize possible effect of other risk factors, patients with systemic
conditions such as diabetes mellitus were excluded. Effect of gender on pathogenesis of periodontal diseases was overlooked by previous studies. Although majority
of keystone studies about natural history of periodontal disease suggested that men
mostly suffer from destructive form of these conditions. These results could be biased
since they were based on examining single gender rather than comparing severity of
periodontal diseases in men and women (Loe et al, 1992, Loe et al, 1986, Neely et al,
2001). Results of this study indicated that men were more affected by periodontitis
than women who are consistent with current literature (Shiau and Reynolds, 2010a,
Eke et al, 2012). This could be attributed to higher levels of sex steroids in men that
modulate immunological response to injury or inflammation which is associated with
higher level of inflammatory cytokines including TNF-α and IL-1β (Shiau and Reynolds, 2010b). In addition, significantly higher PLI in men compared to women is also
consistent with other study which suggest that men are less careful about their oral
hygiene level than women regardless of other risk factors (Schulze and Busse, 2016).
Majority of the smokers were men with much smaller number of smoker women, this
could be to the effect of tradition in our community that consider smoking for women
is shameful habit which may forbid the women from declaring that they are smokers. In general, results of this study showed significantly deeper periodontal pocket in
association with smoker patients which is consistent with previous study (Gautam et
al, 2011). Although PLI and GI of e-smokers were not significantly different from non
smokers. However, all smoking types were associated with significantly deeper PPD
than non smoker which is similar to other studies (Gautam et al, 2011). The mechaISSN 2310-6417
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nism of periodontal destruction associated with e-smoking is not fully elucidated yet
but strong evidence from human studies suggest that e-cigarette could be as harmful
as conventional cigarette smoking (Lerner et al, 2015). This effect mostly due to oxidative stress and upregulation of reactive oxygen species produced from e-cigarette
aerosols (Lerner et al, 2015). In addition, e-cigarette could lead to bone loss and connective tissue destruction by causing protein and DNA strands damage (Pradeep et al,
2013). Furthermore, the destruction of periodontal tissues associated with e-smoking
is thought to increase levels of matrix metalloproteases and prostaglandins (Javed
et al, 2017). Even after centuries of its invention, the assumed mechanism of shisha
smoking that based on passing the smoke through water to purify it thereby reducing the hazard of smoking by-products still accepted, such concept was proven to be
deceiving (Maziak, 2013, Kadhum et al, 2014). Shisha smoke contains high levels of
toxic products including nicotine polycyclic aromatic hydrocarbons (Sepetdjian et al,
2010, Eissenberg and Shihadeh, 2009) which seriously affect general and periodontal
health. Bibars et al, (2015) investigated the effect of shisha smoking on periodontal
health, the results of their study showed no significant difference between shisha and
cigarette smoking on scores of PLI, GI, and PPD. This was consistent with our findings
in association with PLI and GI but not with PPD. This is could be to differences in sampling size or ethnic variations or differences in smoking frequency and duration which
were not specified in both studies. Consistent with clinical results, treatment need
analysis showed that men were more affected by deep periodontal pockets and furcation involvement more than women. This finding was supported by similar results in
another community (Sanei and Nikbakht–Nasrabadi, 2005) and work of Demirer et
al, (2012) which suggested that gender could be a determinant for periodontal treatment needs. The same pattern was seen in comparison of smokers with non smoker
in which smokers require more sophisticated periodontal treatment. This agree with
results reported worldwide that showed increased periodontal treatment need and
deeper periodontal pockets in adult smokers compared to non smokers (Chatzopoulos and Tsalikis, 2016, Demirer et al, 2012, İhtiyacı, 2010). General treatment need
specified in the current study was almost similar to that determined by other studies
(Hamasha and Albashaireh, 2006, Mahajani et al, 2016, Sanei and Nikbakht–Nasrabadi, 2005). One of the limitations of the current work was a pilot cross-sectional study
that only included limited number of patients whom were attending dental hospital of
College of Dentistry/ University of Baghdad seeking for treatment. In addition, possible role of gender as a risk factor needs other studies that exclude extraneous variables such as socioeconomic level, age, oral hygiene and dietary habits. Furthermore,
smoking history required recording of further details which is timewise was not feasible. Thus, investigation of frequency and duration of different smoking methods on
a community level and their relation to periodontal health are required in the future.
Indeed, further studies on different smoking methods will help the medical community to pinpoint the exact risk associated with different smoking types, thereby delivering rightful message to the public and decision-making institutes to take appropriate
action against smoking.
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Conclusions
It can be concluded that men had lower oral hygiene level and are affected by severe
forms of periodontal diseases and higher treatment needs than women. Smoking was
associated with more severe form of periodontal disease regardless of the smoking
method. According to smoking methods, cigarette smoking requires more complicated
treatment. In addition, inhalation of chemicals and nicotine from aerosols of e-liquid
and shisha smoke negatively impact periodontal health in a similar manner to conventional cigarettes. Despite limitations, this pilot study could provide baseline data for
larger scale investigation for Iraqi community.
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Abstract
Background The transferring of infectious agent by blood and saliva through dental casts increase the risk of cross infection, so disinfection is mandatory. The goal of
this research was conducted to assess the influence of chemical disinfection solutions
on (hardness, compressive strength) properties of two dental stone gypsum materials. Materials and methods A sample of 224 specimens of dental stones [type IV
(diestone), and III (stone)] were prepared (n=7). The specimens prepared for each
tested groups of compressive strength and hardness test using split mold technique
(20 mm in diameter and 40mm height). Three types of experimental disinfectant solutions were used (sodium hypochlorite, chlorhexidine, and glutaraldehyde), in addition to distill water as a control group. For each disinfectant group, stone specimens
were disinfected by two methods, the immersion and mixing with solution completely.
After disinfection was completed, compressive strength was measured using automatic double chamber machine at loading rate of 2900 (±490 N/min) and 300 (±50
Kg/ min), while hardness measurement was done by using Rockwell hardness test (R
scale) with minor loud of (10 Kg) and major load of (60 Kg). Five measurements for
each sample were tested and the average was taken. Results statistical analysis (ttest) showed non-significant changes between the two techniques of immersion and
mixing disinfections for both stone materials in chlorhexidine only, while it was significant on the other tested groups. In addition, ANOVA test showed significant changes
between disinfectant groups regarding of compressive strength property. On the other
hand, hardness measurement test observed that sodium hypochlorite had no reading
on the device after using mixing technique. A T-test revealed insignificancy between
two techniques of disinfection except in distilled water control group of stone material.
While ANOVA test revealed a significant change between disinfectant solutions except
in stone gypsum material. Conclusions the results showed that glutaraldehyde and
chlorhexidine solutions had a better effect than sodium hypochlorite in regard to the
tested properties.

Keywords: Dental stone, disinfection, compressive strength,
hardness.
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Introduction
The most widely used model and die materials from the past till nowadays is gypsum
products (Choudhary et al. 2016; Niekawa et al. 2017). The gypsum-based product that is used in dental stones and plasters is calcium sulfate hemihydrate, CaSO4.
½ H2O (Singh and Middendorf, 2007, Craig, 1997). Type IV and V dental stones are
produced by taking the α-calcium sulfate hemihydrate one step further by steaming
it in a mixture of 30% calcium chloride. This results in crystals being formed in more
symmetrical shapes, thus leading to improved stones that possess the highest densities of the five types of stones (Won and John, 2012; Sharma et al.2013, Donovan
T and Chee, 1989). The oral cavity is considers a resource of infection as it enclose
numerous microorganisms, (Laheij et al. 2012), so any dental instruments or impressions infected with microorganisms that inadequately washed or sterilized may result
in cross-contamination (Elnaz et al. 2015), which is the transmission of pathogenic
microorganisms, resulting in cross-infection (Pereira et al. 2012). In prosthodontics,
infection control and disinfection procedures have been developed with specific importance on the disinfection of impressions and casts used for the construction of
prostheses (Anaraki et al. 2013). Deep penetration of microorganisms through dental
casts due to its porous structure and highly hydrophilic nature, making the surface
disinfection techniques ineffective (Breault et al.1998; McDonnell and Denver., 1999).
Transmission of infective agents to the casts from blood and saliva through impressions, occlusion rims, record bases, and trial dentures will lead to cross-contamination
(Abdullhh 2006; Rathika et al. 2017). A cast from an accurately sterilized impression
may become contaminated by a technician or clinician Even with effective disinfection of impressions, (Berg 2005; Al Mortadi et al. 2019). Disinfection means a clinical
stage aimed to wipe out most microorganisms (bacteria, viruses and spores) from
the surface of an impression (Carvalhal 2011; Rutala and Weber, 1999). Disinfectants
must do efficiently as antimicrobial agents but not negatively influencing the dimensional accuracy (Moser et al. 1975) or hardness property (Khalid and Edward, 2002).
Surface hardness is a very important property for gypsum cast that corresponds to
the reproduction of intimate surface details of recorded or facial structures in the
working cast which can be transferred to the finished prosthesis or effect compressive strength which important to resist fracture during flasking of the denture, and
other feature fidelity of gypsum cast (Tuncer et al. 1993; Casemiro, 2007; Koosha et
al. 2017, Davila et al. 2018). This study aims to evaluate compressive strength and
hardness of two types of dental gypsum materials under the effect of chemicals disinfection.
Materials and Methods
A. Preparation of gypsum specimens
Dental stones samples were prepared from two types of dental gypsum (n=7), these
are type III (Zhermach, Italy) and type IV (Italy, Zhermach); the powder/water ratio was used according to the manufacturer instructions. For type III dental stone
was used powder/water ratio (100g/25ml). Distilled water was used for the preparation of tested sample. The mixing water temperature was maintained at 23(± 2 °C).
The powder was added to the accurate amount of water and allowed to infuse for 30
seconds. Then it was mechanically mixed by using mechanical vacuum mixer (Moslehifard et al, 2013) for 30 seconds as shown in figure 1. After that, dental stone of
type III was directly poured in the mold using mechanical vibrator, while dental stone
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of type IV, the powder/water ratio was 100g/20ml according to manufacturer instructions. After complete setting (nearly 45 minutes), both type III and IV stone specimens were separated from the molds and left 24 hours for drying at 23 (±2) ºC before testing.

Figure (1): Vacuum mixer.
B. Disinfectant solutions
Three types of experimental disinfectant solutions have been used: a 5.25% of sodium hypochlorite (ABC Deterjan san/Osmaniye/Turkey) 0.12% of Chlorhexidine
Digluconate. (Khalaf and Mahmood, 2013) (Ciutat de Granada, Barcelona, Spain), 2%
glutaraldehyde (Ivanovski et al. 1995; Mohammad et al. 2014) and distilled water as
a control group. Each solution was used in two approach; immersion method when
the sample was immersed in the solution for 30 minutes (Kumar R et al. 2012), and
the mixing method when the disinfectant solution was mixed with powder instead of
water.
C. Properties measurement
1. Compressive strength measurement
112 dental gypsum type (IV) and (III) specimens were prepared for compressive
strength test by using split mold (40 mm height and 20 mm in width), corresponding
to “ADA specification No.25”, to maintain the ends of the samples flattened a glass
plate was used under the mold and vibrated gently whereas the stone mixture was
poured in the mold then the top of the mold was covered with a another glass plate
and pressed tightly. According to manufacturer›s instructions, the specimens were
separated from the mold after 45 minutes from starting of the mixing. For immersion method, the samples were immersed for 30 minutes in disinfectant solution then
tested after 24 hours. For mixing method the specimens tested also after 24 hours,
automatic double chamber compressive machine was used at a loading rate of 2900
(± 490 N/min) and (300± 50 Kg/ min) for dental stone according to ADA specification
No.25 as shown in figure 2, figure 3 and figure 4.
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Figure (3): Samples preperation.

Figure (4): Compressive test machine.
2. Measuring of the Surface Hardness
112 dental gypsum type (IV) and (III) specimens were prepared for surface hardness
test by using split mold (20 mm in width and 40 mm height) corresponding to “ADA
specification No.25”. To ensure that the specimen with flattened end a glass plate was
used to place under the mold and stone mixture was vibrated gently when poured in
the mold then another glass plate was covered the top of the mold and pressed firmly. After 45 minutes from the start of the mixing the specimens isolated from the split
mold (following to manufacturer›s instructions). An incubator was used to store all
the samples at a temperature 23 (±2⁰C) and relative humidity of 50(±10%). Hardness means value depend on the depth of penetration of indenter into the subjected
material. The smooth flat surface which was poured against flat glass plate was tested. Rockwell hardness test (R scale) was used with minor load of (10) kg and major
load of (60) kg (Kumar et al. 2012). A steel ball (½inch) in diameter was used. Five
readings for each specimen were tested; the point selected in the same line and then
the average of the reading was taken (figure 5 and figure 6).
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Figure (6): Gypsum sample
tested by hardness.

D. Statistical Analysis
The difference between two techniques of disinfection was determined by using Ttest, in addition to analysis of variance and Duncan’s multiple range tests to observe
the significance among disinfectant groups in which (p≤ 0.05).
Results
Statistical analysis for compressive strength of distone material table (1) revealed a
non-significance change in chlorhexidine group and significances in the other three
groups. Analysis of variance in table (2), showed a significant difference between
disinfectant groups concerning control group (distill water). For stone material, compressive strength measurement in table (3) observed also a non-significant difference
in chlorhexidine group and significant difference in the other group while table (4)
revealed a significant difference in both immersion and mixing procedures, in which
sodium hypochlorite showed the least compressive strength compared with other disinfectants procedures. For hardness measurement of both stone and distone gypsum
materials there were no readings on hardness device for sodium hypochlorite group
after mixing with disinfectant solution that’s why, this group was excluded statistically
in (t-test) analysis. Table (5) showed no significant difference between the two procedure of disinfection (immersion and mixing).Table (6) observed a significant difference
between disinfectants in which the glutaraldehyde observed the highest hardness
measurement, table (6)
showed a significant difference between disinfectant groups in which chlorhexidine
showed the least hardness value. In stone material hardness measurement, table
(7) showed a significant difference between the two procedures of the preparation in
the control group of distill water. Table (8) observed a significant difference in hardness reading of stone material after immersion between disinfectant groups. Also it
indicated a non-significant difference between the groups of disinfections in hardness
reading of stone material as significant value of p≥ 0.05.
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Table (1): T-test shows the influence of disinfectant solutions on compressive strength of distone gypsum material.

Table (2): One-way ANOVA-test shows the influence of disinfectant solutions
on compressive strength of distone gypsum product.

Table (3): T- test shows the effect of disinfectant solution on compressive
strength of stone gypsum material.
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Table (4): One -way ANOVA-test shows the influence of disinfectant
solutions on the compressive strength of stone gypsum material.

Table (5): T- test shows the effect of disinfectant solutions on the hardness
of distone gypsum material.

Table (6): One- way ANOVA-test shows the outcome of the disinfectant solutions on the hardness of distone gypsum material.
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Table (7): T- test shows the influence of disinfectant solutions on the
hardness of stone gypsum material.

Table (8): One- way ANOVA-test shows the influence of disinfectant
solutions on hardness of stone gypsum material.

Discussion
Gypsum products are extensively used in dentistry for a variety of purposes ranging
from construction of study models and casts duplication of soft and hard tissues of
oral cavity required for crown and bridge work, fabrication of complete dentures or
maxillofacial rehabilitation. Besides having extensive use in Prosthetic Dentistry, it is
used widely in other branches of dentistry as well (Choudhary et al. 2016). Gypsum
materials to be clinically beneficial should have high compressive strength and fracture, abrasion, resistance (Tuncer et al. 1993). Mostly, the factors like powder/ water
ratio, working time, the bulky of the mixture, chemical structure, free water content
inset product, humidity, storing temperature and elapsed time after the cast is poured
affecting the compressive strength of gypsum products (Craig, 1997). This study results showed the compressive strength with the lowest value for two types of stones
when mixed with sodium hypochlorite disinfectant solution. A study by Mohammad
et al. showed a significant reduction in compressive strength of dental stone type
IV when mixing with a high concentration of sodium hypochlorite (Mohammad et al.
2014). The considerable alteration elicited by the integration of sodium hypochlorite
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is owing to the creation of a low-solubility salt which, when exist in great concentrations, alters the crystallization nucleus and consequently affects properties of gypsum
products. However, in 1989 obtained opposite results via a greatly watery concentration of sodium hypochlorite (Donovan T and Chee, 1989). Which may be described
the point of some retardants act as accelerators when in low concentrations. A study
by Davila showed the brittle samples of compressive strength of type IV dental stone
are those with the addition of 100% sodium hypochlorite 1%. Results of this study
could in agreement with some prior studies that when used of a high concentration
of sodium hypochlorite was significantly reduced compressive strength (Davila et al.
2018). Chlorhexidine disinfectant solution result showed a non-significant change in
compressive strength of type III and IV dental stone in both (immersion and mixing) procedure. Therefore, it can be used for disinfection of gypsum cast. Khalaf H
and Mahmood in 2013 showed in their study that gypsum specimens integrated with
chlorhexidine digluconate mouth wash revealed considerable antimicrobial activity
(growth inhibition zone) against Staphylococcus aureus and Streptococcus mutans associated with a heightened concentration of CHX disinfectant. For hardness measurement, the study observed that there is a significant reduction in this physical property
when sodium hypochlorite solution mixed with dental stone, as there is no reading
result on the hardness measuring device. For this reason this group in this study was
excluded. In present study and for both types of dental stones that immersed in sodium hypochlorite, a decrease in surface hardness was reported. Another study showed
a decrease in surface hardness of dental stones after spraying them with the sodium
hypochlorite and virkone disinfectants (Moslehifard et al. 2013(. Glutaraldehyde disinfectant solution observed the highest hardness measurement for distone gypsum
type with immersed procedure. In 1995 a research by Ivanovski observed that glutaraldehyde was the best efficient disinfectant with the minimum adverse effects on the
physical properties of the set cast (Ivanovski et al. 1995). In which it goes online with
the result of this study.
Conclusions
Sodium hypochlorite cleanser decreased the compressive strength when mixed with
both type III and IV gypsum materials and there was no hardness measurement for
both materials during mixing technique. Glutaraldehyde cleanser was better than
other groups in regard to the compressive strength and hardness tested properties in
both stone and distone gypsum materials.
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Abstract
Background Chronic inflammatory gingival enlargement treated by surgical excision
using a scalpel when oral hygiene control fails to resolve the overgrowth. Considerable attention focused on using lasers as an alternative to conventional scalpel surgical techniques as they provide a less invasive approach. Diode lasers proposed as one
effective surgical tool in the management of this highly vascular tissue. To compare
conventional surgical excision with laser therapy, for treatment of inflammatory gingival overgrowth, by evaluating selected clinical parameters together with patients›
feedback about the two methods. Materials and methods thirty patients with an
age range of (17-35) year divided randomly into two groups. The study group included 14 patients (treated with diode laser 940nm, irradiated power 1.5 W, P3 mode with
a pulse duration of 20 msec.) compared to the control group that included 16 patients
treated by the scalpel. Results significant differences observed in healing criteria,
amount of the injectable anesthesia, duration of the surgery and bleeding score. No
significant differences in pain and discomfort found between the two groups.
Conclusion within selected parameters, the diode laser is more effective and less
invasive when compared to the scalpel.

Keywords: Diode laser, gingivectomy, scalpel, gingival enlargement, periodontal pack.
Introduction
Chronic inflammatory gingival enlargement developed secondary to plaque accumulation. Gingival overgrowth compromises the maintenance of oral hygiene. It also
causes esthetic and masticatory problems; the case becomes more complicated when
the patient wearing an orthodontic appliance, and it may interfere with the orthodontic treatment itself (Aboelsaad and Attia, 2013; Tony et al. 2013; Leena and Nabil,
2008; Camargo et al. 2001). The first step in the treatment of gingival enlargement
is oral hygiene control which includes patient motivation and instruction, using mouth
rinse and mechanical removal of plaque and calculus (Leena and Nabil, 2008; Araújol,
2012). When the gingival enlargement is not resolved through oral hygiene measISSN 2310-6417
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ures, then the surgical option (gingivectomy) is the treatment of choice (Devi, 2013;
Araújol, 2012). Gingivectomy performed by using scalpel, electrocautery, or lasers.
The scalpel is still the most popular one due to its simplicity and availability of the
instruments. However, difficulty in bleeding control is a major disadvantage especially
when the patient has a bleeding disorder (Amaral et al. 2015; Funde et al. 2015).
Electrocautery is another option in periodontal surgery as it provides excellent hemostasis, but due to the need of using high power this will lead to the thermal damage
that affects wound healing as it causes healing delay (Araújol, 2012; Amaral et al.
2015; Funde et al. 2015; Kumar et al. 2015). Since the invention of the laser in 1960
(Maiman, 1960) the researchers have investigated the role of laser in dentistry for
both hard and soft tissue. The biological mechanisms of laser action depend on laser
parameters and tissue properties. Laser parameters include wavelength, exposure
time, power setting, pulse duration, spot size, and other parameters such as the direction of the laser beam and the speed of movement (Samo, 2007). Different types
of lasers are been used in dentistry includes CO2, Nd: YAG, diode lasers and Erbium
family lasers. The first successful used laser in oral surgery was in 1977 (Ize-Iyamu et
al. 2013; Mavrogiannis et al. 2004; Shafir et al. 1977; Stabholz et al. 1993), CO2 and
Nd: YAG lasers are the first two types used in periodontal surgery (Coleton, 2004).
In recent years, diode lasers become more popular in dentistry due to their compact
size and considerable price. Diode lasers have a wavelength between 800-980 nm
that match with a peak absorption of melanin and hemoglobin make them excellent
soft tissue lasers, thus it is safe to use around the dental hard tissue due to weak
absorption of these wavelengths by water and hydroxyapatite (Sobouti et al. 2014).
Researches had shown the superior advantages of using lasers in soft tissue surgery
and periodontal therapy. Lasers have proved their ability in reduced bacterial population so it cuts coagulates and sterilizes at the same time (Coleton, 2004). Aboelsaad
and Attia, (2013) reported the using of diode laser in the treatment of orthodontic
induced gingival hyperplasia is of great value, Sobouti et al. (2014). Reported the use
of diode laser 940 nm in performing gingivectomy reduced postoperative pain and
bleeding. Mavrogiannis et al. (2006) found that diode laser has a superior advantage
in tissue excision compared to the scalpel in the treatment of drugs induced gingival
overgrowth but with increased postoperative pain in laser group as well as the cost is
more. Amaral et al. (2015) reported that the diode laser is effective in the treatment
of fibrous hyperplasia with minimal bleeding and eliminates the need for suture. There
is a paucity of studies compared to diode laser 940 nm to the scalpel in performing
gingivectomy.
Aim of the study
The current study aimed to compare conventional surgical excision with laser therapy,
for treatment of inflammatory gingival overgrowth, by evaluating selected clinical parameters together with patients› feedback about the two methods.
Materials and methods
The study carried out from November 2015 to May 2016. Forty patients underwent
surgical treatment for gingival overgrowth 10 patients excluded from the study because they failed to commit to the follow-up visits; only thirty patients were included
in the study. All patients are systemically healthy and not taken any drugs that may
cause gingival enlargement or interfere with surgery or healing, had no previous
ISSN 2310-6417
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surgical treatment of gingival enlargement and the gingival overgrowth is of inflammatory origin only that not resolved with non-surgical treatment. Pregnant women
and patients not willing to participate were excluded from this study. The surgical
treatment decided after clinical oral examination by periodontal and laser specialists.
Patients allocated in two groups, distributed randomly. Patients attended Teaching
Hospital, College of Dentistry /Al-Mustansirya University treated by the conventional
method in the periodontics department using a scalpel. These considered as the control group. The second group of patients who attended Dental Units in Laser Medical
Research Clinics was treated by using the diode laser 940nm (EpicTM, Biolase, San
Clement, CA, USA).The surgical procedures were explained for all patients and consent form was signed by them at the time of recruitment prior to surgery. Scaling and
polishing performed for all patients at least two weeks before the surgery. Infiltrative
local anesthesia (lidocaine 2% and 1:80000 epinephrine, Lignospan special, sptodont, France) applied for the patients in both surgical techniques. For both groups,
the bleeding points demarcated using a pocket depth marker. The pocket depth and
clinical attachments level measured before, during and after tissue excision for both
surgical techniques; to make sure that all the overgrowth gingival tissue has been
removed. The control group (conventional scalpel technique) consists of 16 patients.
The primary incision performed by Kirkland knife (beveled incision at 45°). The secondary releasing incision performed using surgical blade No.15. The remaining granulation tissue removed using a curette and blade no.12. Irrigation with normal saline
and chlorhexidine rinse continued through the whole surgery. The procedure followed
by scaling and root planning to ensure a clean and smooth root surface. The surgical
site covered by a periodontal pack (septo-pack, septodont, France). The bleeding was
continuous through the whole procedure; it was controlled by applying direct pressure. No one of the patient needs hemostatic agents or hemoclip (Figure 1). For laser
group, in general there is no bleeding during the surgery except for two patients with
minimal self-limiting bleeding. The second study group (diode laser gingivectomy)
consists of 14 patients. After initiation of the surgical tip, beveled tissue cutting is
done using fiber tip in contact mode with sweeping brushing stroke motions, tissue
remnants removed with wet gauze, final reshaping done to retain the normal contour
of the gingiva with same surgical laser tip. Wet gauze was used to remove the tissue
debris from the surgical site and the tip, the laser was stopped every 20 sec to check
the gingival tissue and to avoid excessive heat accumulation, high-volume suction
used to evacuate the laser plume. This accompanied by the irrigation of the surgical
site with normal saline. The subgingival calculus removed by the curette, and the surgical site left without coverage (Figure 2).
Laser parameters
Laser irradiation was performed using a 940 nm diode laser (EpicTM 10, BIOLASE
Inc., USA), with an optical fiber diameter of 400 µm and at energy output of 60 mJ
(peak power 3 Wand average power (1.5 W), P3 pulse mode with a pulse duration of
20 msec.
Surgical and postoperative assessment
The following parameters evaluated for both surgical techniques: 1. Amount of injectable anesthesia, 2. Need for the periodontal pack, 3. Duration of the surgery, 4.
Postoperative pain and discomfort, 5. Clinical observation of healing criteria, 6. IntraISSN 2310-6417
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operative bleeding. The patients asked to rate the degree of pain and discomfort by
using a verbal rating scale according to the following grades (Rosa et al. 2007; Kawashima, 2003): 1. None, 2. Slight, 3. Moderate, 4. Severe. The pain and discomfort
feedback of the patient was measured daily depending on the patient questioner that
has given to them. These two criteria recorded for seven days. These data collected
by a single operator. The primary operator and the supervised specialist evaluated the
postoperative infection and clinical healing criteria by depending on Healing Index of
Landry, Turnbull, and Howley (Landry, 1985; Masse et al. 1993): 1. Very poor, 2. Poor,
3. Good, 4. Very good, and 5. Excellent. This criterion depends on tissue color, texture, presence of granulation tissue and bleeding as a response to palpation. Duration
of the surgery measured in minutes by using a digital timer. Intraoperative bleeding
assessed for the presence or not. All patients instructed to maintain good oral hygiene by using chlorhexidine mouthwash, avoid crunchy, spicy, hot, and acidic food.
Data analysis performed using SPSS, (version 21.0, IBM Company, USA). This analysis included descriptive statistics and association tests for comparisons between the
two surgical techniques. The Mann–Whitney U-test was used to compare ordinal variables (to compare healing index) and t-test (to compare duration of the surgery and
amount of local anesthesia need). The level of significance was set at p ≤ 0.05. Statistically, two systems used t-test and Mann–Whitney U-test for detecting the presence of significant differences between the two methods of surgery in each day. The
level of significance for statistical differences was set at p ≤ 0.05.
Results
Thirty patients were analyzed in this study 15 were females and 15 were males, and
they ranged in age from 17 to 35 years. Pain and Discomfort were evaluated using
the Verbal Rating Scale (VRS), these two parameters recorded daily for seven days,
this done by using the patient Questioner. During the operation, no patients in either
group felt pain because all of them anesthetized by injectable infiltrative anesthesia.
There was no significant difference in pain and discomfort between two groups in the
first two days while differences appear in the last five days postoperatively (Figure
1, Figure 2, Figure 3 and Figure 4). Soft tissue clinical healing index evaluated for
one week and 2 weeks after surgery, the difference was highly significant by using
Mann-Whitney U-test with better results in the laser group (Table 1). The laser group
required less amount of injectable anesthesia compared to the conventional group
(Table1). As shown in statistical analysis, there was a significant difference in the
duration of surgery between two groups with less operation time during using diode
laser 940nm (Table1). No postoperative infection observed in either group. For laser
gingivectomy, the surgical site left without the periodontal pack, all scalpel surgical
sites covered with the periodontal pack. For intraoperative bleeding, no or minimal
bleeding observed in the laser group.
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Table 1: Summary and statistical analysis of the clinical evaluation scores in
both surgical.

Figure (1): Scalpel gingivectomy; a: Before treatment. b: Immediately after
the Scalpel surgery. c: Placement of periodontal pack. d: One week after the
surgery (Immediately after removal of pack). e: Two weeks after surgery.
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Figure (2): Laser gingivectomy; a: before treatment. b: Immediately after
Laser surgery. c: One week after surgery. d: Two weeks after surgery.

Figure (3): Differences in mean pain score between the treatment groups.
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Figure (4): Difference discomfort means score between two groups.
Discussion
The present study aimed to verify the efficacy of diode laser 940nm surgical tissue
excision in the treatment of chronic inflammatory gingival enlargement when compared to the conventional surgical technique by using a scalpel. The following clinical
observation recorded for laser surgery:
1. Diode laser is effective in the surgical treatment of chronic inflammatory gingival
overgrowth with no or minimal bleeding without need for the periodontal pack,
2. The surgical duration was reduced.
3. Less amount of local anesthesia is need.
For postoperative pain and discomfort, although there is no significant difference in
the first two days interestingly the differences appeared in the last four days, this result may be explained by the formation of protein coagulum, which serves as biological dressing and sealed off the nerve ending (Amaral et al. 2015). This result agrees
with Amaral et al. (2015) when using diode laser 808nm in comparison to the scalpel
in the treatment of fibrous hyperplasia, results suggested no significant difference
in postoperative pain between the two techniques. Our study result disagrees with
other studies reported in the literature that showed less postoperative pain in patients
treated with diode lasers. This disagreement might be explained by the sample size
and the differences in laser wavelengths. Less amount of infiltrative local anesthesia needed during laser surgery compared to the scalpel group. This result agrees
with the result reported by Ize-Iyamu et al. (2013) who used diode laser 810nm and
scalpel in orthodontic soft tissue surgical procedures. This could be explaining by
rapid cell vaporization, and as well as the bio stimulating and bio-modulating abilities of the diode laser, that reduces the need for local anesthesia (Gianfranco et al.
2010). The duration of the surgical procedure significantly reduced with minimal or
no bleeding in the laser group in comparison to the conventional scalpel group. Excellent hemostasis and clear vision of the surgical field was obtained in this study during diode laser surgery, these results agree with the results reported by Amaral et al.
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(2015) and Asnaashari et al. (2013). One of the characteristic differences between
laser and the scalpel is the generation of a coagulated tissue layer along the incision
line (Karvitz and Kusnoto, 2008). After absorption of laser light by biological tissue
and as the tissue temperature reaches 60°C so it undergoes coagulation, this phenomenon is of great importance in the surgical application of lasers (Aoki et al. 2003)
significant shrinkage of collagen fibers occurs when temperature greater than 60°C,
this will cause contraction of vessel wall which enhanced homeostasis. Damaging of
erythrocyte by laser radiation and platelet aggregation accelerate clot formation which
decreased blood loss. Diode lasers highly absorbed by hemoglobin, which allowed
precise cutting of soft tissue with excellent homeostasis that consequently, reduced
the operation time and postoperative bleeding without the need for surgical pack or
suture. this result agrees with Amaral et al. (2015)., in contrast, this result disagrees
with the result reported by El-Kholey, (2014) who reported no significant difference
between diode laser 970nm and surgical blade during second implant surgery. During scalpel surgery, proper hemostasis cannot be obtained, also gingivectomy with
surgical blade required more instruments and steps to complete while during laser
surgery, the surgical tip was used for cutting as well as for shaving the gingival tissue.
The periodontal pack used in conventional periodontal surgery to protect the surgical
wound reduced the possibility of bleeding and infection through reducing microbial accumulation and it used to prevent trauma to the surgical site during eating and talking (DURHAM, 2009). This study showed a significant difference in healing between
the laser group and the conventional group with lower degrees of inflammation and
better clinical healing seen in patients treated with diode laser 940nm. It has been argued that laser application increases the production of collagen fiber with less number
of myofibroblasts resulting in less wound contraction and less scar formation; laser
sterilizes the surgical field during the ablation of the tissue, which enhances the environment for better tissue healing (DURHAM, 2009). Healing after laser gingivectomy
is still controversial; some investigators reported delay healing when compared to
scalpel gingivectomy (Marita,1987; Pogrel et al. 1990; Gottsegen and Ammons, 1992)
while some research shows that healing of laser wound either similar to the scalpel
or accelerated (Charles, 2006). However, wound healing after laser gingivectomy is
greatly affected by laser setting parameters such as power, pulse duration, frequency,
and exposure time as reported by White et al. (2003). The current study result agrees
with the result reported by Evans and Abrahamse, (2008) that used three different
wavelengths for evaluation of wound healing in vitro study and result reported by
Elanchezhiyan et al. (2013) who compared diode laser to the conventional surgery in
the treatment of hereditary ankyloglossia.
Conclusion
Diode laser 940nm can be used effectively in tissue excision at the selected parameters as an alternative technique in treatment of chronic inflammatory gingival enlargement, reduce postoperative gingival inflammation; better clinical healing with
excellent hemostasis that improved vision, less chair time was required to complete
laser surgery which makes it more acceptable to the patients in comparison to the
scalpel surgery.
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