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ABSTRACT

Background: The present study was conducted to compare the fracture resistance of radicular dentin when
intracanal medicaments such as CH, CHX, CHID, were mixed with LP for 1-week and 1-month time interval.

Material & method: The study was conducted on sixty single-rooted extracted human permanent premolars
teeth and complete instrumentation was done. Samples were divided into five groups based on intracanal
medicament used: Group 1 - no medicament was placed (CON), group 2 - mixture of 1.5 g of CH and 1 ml of 2%
CHX (CHCHX), group 3 - mixture of 1.5 g of CH, 1 ml of CHX and 1 ml of 5% LP solution (CHCHXLP), group 4 - CH
and iodoform (CHID), group 5- CHI and 1ml of 5%LP solution (CHIDLP). After storage period of each group for 1-
week and 1-month, middle 8 mm root cylinder was sectioned and tested for fracture resistance.

Results: At 1-month time interval, there was a statistically significant difference in fracture resistance between
CHCHX and CHCHXLP groups.

Conclusion: Addition of LP has not decreased the fracture resistance of radicular dentin after 1-month.
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INTRODUCTION

Calcium hydroxide [Ca(OH)2] was introduced to
endodontics by Hermann in 1920 and has been
used extensively in  multiple
applications. It has been wused in various

endodontic

formulations as a liner beneath restorations , pulp-
capping agent, interappointment intracanal
medicament during endodontic therapy and in
apexification procedures. It is often applied within
the root canal system for the control of
inflammatory root resorption after luxation and

avulsion injuries.!- 4

Despite these clinical successes, reports have
surfaced correlating intracanal placement of
calcium hydroxide with an increased incidence of
tooth fracture, especially in teeth treated prior to
full apical closure. Cvek reported that incidence of
cervical root fracture is relatively high in
endodontically treated immature teeth either
spontaneously or due to minor impacts.5-11

Calcium hydroxide has been found to be insufficient
in the elimination of facultative anaerobes and
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yeasts. On the other hand chlorhexidine gluconate
has been recommended as an irrigant and
intracanal medicament because of its strong
antibacterial activity against gram positive and
gram negative microorganisms as well as yeast,
facultative anaerobes and aerobes. Chlorhexidine
was introduced to increase the antibacterial action
of traditionally used intracanal medications and to
eliminate  microorganisms  associated  with
persistent infections and treatment. The mixture of
the two has been suggested in the literature to
obtain a wide-spectrum antimicrobial action.12-17

Antioxidants are substance that considerably delay
or inhibit oxidation of the oxidizable substrate at
lower concentrations. LP, the red pigment of ripe
tomatoes,watermelons, red chillies and guavas, is a
tetraterpene with eight isoprene units composed
entirely of carbon and hydrogen. This highly
unsaturated hydrocarbon contains 11conjugated
and two nonconjugated carbon-carbon
doublebonds. It is a strong antioxidant and free
radicalscavengerbecause it possesses the property
of quenching singlet oxygen. It neutralizes the
hydroxyl radicals and stimulates many antioxidative
enzymes such as superoxide dismutase, glutathione
peroxidase, glutathione reductase and protects
cellmembranes from lipid peroxidation.LP has the
potential to quench singlet oxygen, scavengevarious
free radicals like nitrogen dioxide (NO2), Thiyl (RS),
and sulfonyl (RS02).18-24

Hence; the present study was undertaken to
evaluate the fracture resistance of human root
dentin when exposed to intra canal Ca(OH)2 in
combination with
iodoform ,chlorhexidine-lycopene, and iodoform-
lycopene over a period of one week and one month
by horizontally sectioning the root dentin into 8mm
thick discs and by subjecting these discs under

chlorhexidine gluconate |,

universal testing machine.
MATERIALS & METHODS

Fifty six freshly extracted single rooted human teeth
were selected for the study on the basis of the
following criteria-

e Noroot caries,
* Noresorption or fracture,
*  Mature, fully formed apices,

Were stored in normal saline
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The teeth were sorted by size and type and
subsequently randomly assigned to one of the four
groups so that each group comprises of 14 similar
teeth.

Group I- control group

Group II - Ca(OH)2 with 1ml of 2% Chlorhexidine
gluconate with 1ml of 5%lycopene

Group III - Ca(OH)2 with Iodoform (Metapex)
Group IV - Ca(OH)2 with 2% Chlorhexidine
gluconate

Group V- Ca(OH)2 with iodoform(Metapex) with
1ml of 5%lycopene

Each tooth was accessed coronally with endo access
bur and pulp tissue was extirpated. The canals were
instrumented to a size of 20 stainless steel K-file, so
that the file extended beyond the apical foramen by
1mm, followed by copious irrigation with normal
saline using 25 gauge needle. Subsequently the
canals were dried using paper points.

Group I

The root canals of the teeth in this group were filled
with normal saline using syringe of 25 gauge needle.
The coronal portion was sealed by placing a small
cotton pellet into the pulp chamber and then single
step self etching dental adhesive(XENO III) was
used,followed by composite restoration.Apical seal
was done by application of self etch bonding agent
followed by composite restoration. The teeth were
soaked in saline-soaked gauge throughout the
preparation procedures and then stored in 0.9%
saline at room temperature in a beaker. Group I
formed the control group of the study.

Group II

The root canals of the teeth in Group Il were
densely filled with Ca(OH)2 with 1ml of 2%
Chlorhexidine gluconate with 1ml of 5%lycopene
mixed with normal saline using a disposable
syringe. Excess paste was intentionally extruded
past the apex. The teeth were sealed apically and
coronally by placing a small cotton pellet into the
pulp chamber and then applying self etching dental
adhesive (XENO III) followed by composite
restoration. The teeth were then stored in 0.9%
saline at room temperature in a beaker.

Group III
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The root canals of teeth in Group II were filled with
Ca(OH)2 paste - Metapex (META) by using a
disposable tip supplied with the syringe and by
inserting the tip into the root canal. Excess Ca(OH)2
paste was intentionally extruded past the apex. The
teeth were sealed apically and coronally by placing
a small cotton pellet into the pulp chamber and then
applying self-etching dental adhesive (XENO III)
followed by composite restoration. The teeth were
than stored in 0.9% saline at room temperature in a
beaker.

Group IV

The root canals of teeth in Group IV were filled with
Ca(OH)2 mixed with 2% chlorhexidine gluconate.
Excess Ca(OH)2 paste was intentionally extruded
past the apex. As in previous groups, the teeth were
sealed apically and coronally by placing a small
cotton pellet into the pulp chamber and then
applying self etching dental adhesive followed by
composite restoration. The teeth were than stored
in 0.9% saline at room temperature in a beaker.

Group V

The root canals of teeth in Group IV were filled with
Ca(OH)2 with iodoform(Metapex) with 1ml of
5%lycopene.
extruded past the apex. As in previous groups, the

Excess paste was intentionally

teeth were sealed apically and coronally by placing
a small cotton pellet into the pulp chamber and then

Table 1: Mean force at two different time period

Group 1 week
Control 736.30
CHCNX 707.70
CHCHXLP 719.00
CHID 721.00
CHIDLP 720.00
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applying self-etching dental adhesive followed by
composite restoration. The teeth were than stored
in 0.9% saline at room temperature in a beaker.

After one week and 30 days, the teeth from each
group were sectioned horizontally into 1 mm thick
discs starting from apical 1/3rd into 2-3 sections
and each horizontal section was placed under
universal testing machine and a mounted punch
with 1.2 mm cross section was centered between
the canal and the outside edge of the dentin disc and
lowered onto the specimen at a cross head speed of
2.5 mm/min until the specimen fractured. The test
machine software automatically recorded the peak
load at fracture and values noted.

RESULTS

The aim of the present study was to evaluate the
fracture resistance of root dentin when exposed to
intracanal Ca(OH)2 in combination with iodoform,
chlorhexidine gluconate, iodoform-lycopene,
chlorhexidine gluconate-lycopene. The mean force
(in Newton) needed to fracture at two different time
intervals for different groups. *P < 0.05: Showing
statistically significant decrease in fracture
resistance Intragroup analysis that is comparison of
fracture resistance values within groups at 1-week
and 1-month time interval, *P < 0.05: Showing
statistically significant

resistance, SD: Standard deviation, SE: Standard

difference in fracture

Table 2: Intragroup analysis of groups at 1-week and 1 month time interval

S No. Groups

1 CON - CHCHX
2 CON-CHCHXLP
3 CON-CHID

error.

1 month P

706.10 0.273

594.80 0.016

674.50 0.257

630.20 0.216

677.00 0.251
;l;i‘zrel:val Mean SD SE P
1week 28.600 91.791 29.027 0.350
1month 111.300 113.364 35.849 0.013
1week 17.300 79.921 25.273 0.511
1month 31.600 74.778 23.647 0.214
1week 3.25 5.088 20.21 0.311
1month 11.24 11.211 17.20 0.211
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4 CON-CHIDLP

5 CHCHX-CHCHXLP
6 CHCHX-CHID

7 CHCHX-CHIDL

8 CHCHXLP-CHID

9 CHCHXLP-CHIDLP
10 CHID-CHIDLP
DISCUSSION

The aim of this study was to investigate whether the
addition of natural antioxidant LP to CH-CHX
mixture as intracanal medicament has any influence
on fracture resistance of radicular dentin. The
tested null hypothesis was rejected because there
was a statistical significance difference in fracture
resistance of CHCHXLP group. Human mature
permanent teeth were chosen in the study as an
increase in frequency of fracture with immature
teeth has been reported because of incomplete root
development and subsequent thinner dentinal
walls. To simulate the routine clinical conditions
effect also 3%
hypochlorite has been used a common irrigant

and to include its sodium
between the succeeding files during cleaning and

shaping procedure of all the samples.

In the present study, the mean compressive
strength of samples in control group shows higher
values than the groups with intracanal medicament,
at 1-week and 1-month period. This shows the
process of dissolution, denaturation and hydrolysis
of the organic structure of radicular dentin due to
medicaments. Doyon et al. stated that there may be
disruption in collagen fibers and hydroxyapatite
crystals interaction at alkaline pH due to CH, which
may negatively influence the mechanical properties
of radicular dentin.!

Calcium hydroxide has been used in endodontic
treatment of human teeth, often overextended
periods of time. Literature supports that there was
decrease in fracture resistance of radicular dentin
when CH was used as intracanal medicament. In the

1week
Imonth
1week
Imonth
1week
Imonth
1week
Imonth
1week
Imonth
1week
1month
1week
Imonth
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0.441 112.20 15.20 0.220
5.210 97.32 17.00 0.191
-11.30 125.555 39.704 0.782
-79.700 110.210 34.851 0.048
22.10 111.02 35.20 0.074
17.80 107.20 30.20 0.052
17.20 112.20 31.20 0.210
12.20 109.00 30.20 0.121
13.20 110.21 25.20 0.228
15.00 107.20 24.21 0.221
11.21 102.20 23.20 0.111
10.20 107.10 25.20 0.121
11.25 102.20 26.30 0.221
16.21 103.21 21..27 0.331

systematic review by Yassen and Platt!®> many
authors (Doyon et al. [2005]%, Rosenberg et al
[2007]%%) quoted that strength of radicular dentin
was significantly decreased at a period of >1-month.
So, time would be required for CH to penetrate into
dentin and denature the collagen fibrils making
dentin susceptible to fracture.

In the present study in CHCHX group, there was a
significant decrease in fracture resistance of
radicular dentin after 1-month time interval.
Although this combination has proven to be
synergistic in decreasing the microbial growth, it
has negative effect on fracture resistance of
radicular dentin. This may be mainly because of the
release of reactive oxygen species (ROS) by CHX in
an alkaline environment. ROS are small, short-lived,
and highly reactive radicals formed by incomplete

one-electron reduction of oxygen.

There was no statistical difference between all the
groups at 1l-week. At 1-month period, fracture
resistance was high in control group, and there is a
statistical significance difference between control
and CHCHX group and between CHCHX and
CHCHXLP group.

In the present study when antioxidants like LP was
added to the mixture of CH and CHX, there was no
significant decrease in fracture resistance of
radicular dentin at 1-week and 1-month interval.
Though there is decrease in numerical value, this is
not a statistically significant difference.

Antioxidants are substances that considerably delay
or inhibit oxidation of the oxidizable substrate at
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lower concentrations. LP, the red pigment of ripe
tomatoes, watermelons, red chillies and guavas, is a
tetraterpene with eight isoprene units composed
entirely of carbon and hydrogen. This highly
unsaturated hydrocarbon contains 11 conjugated
and two nonconjugated carbon-carbon double
bonds. It is a strong antioxidant and free radical-
scavenger because it possesses the property of
quenching singlet oxygen. It neutralizes the
hydroxyl radicals and stimulates many antioxidative
enzymes such as superoxide dismutase, glutathione
peroxidase, glutathione reductase and protects cell
membranes from lipid peroxidation.

LP has the potential to quench singlet oxygen,
scavenge various free radicals like nitrogen dioxide
(NO2), Thiyl (RS), and sulfonyl (RSO2).
Mageshwaran et al conducted a study on ROS
counteraction by antioxidants against Enterococcus
faecalis in agar diffusion test by mass spectrometer.
They concluded that CH and CHX combination
group produced excessive amount of ROS, which are
detrimental to the host tissues and reduced ROS
formation in CH, CHX and LP combination group.
The results of present study showed the decreased
fracture resistance of radicular dentin in CH-CHX
group which could be due to the release of ROS. In
the present study CHCHXLP group, the LP might
have neutralized the ROS produced in CHCHX
combinations and resulted in no statistical
significance difference in compressive strength of
radicular dentin at 1-week and 1-month time
interval.23

The quenching of ROS by LP may be due to its
structure containing high number of conjugated
double bonds, which has the maximum oxygen-
quenching ability. This is a physical quenching
process that is, the carotenoid remains intact and
can undergo further cycles of single oxygen
quenching. Further, LP effectively deactivates the
electronically excited sensitizer molecules that are
involved in the generation of radicals and singlet
oxygen.

The null hypothesis of this study is that there would
be no difference in the fracture resistance of
radicular dentin after addition of LP to CH-CHX
mixture at 1-week and 1-month time interval was
rejected. This is because there is a significant
difference in increased compressive strengthof

Jha UC et al.

radicular dentin in CHCHXLP when compared to
CHCHX group.

CONCLUSION

Addition of LP to CH , CHID, CHX mixture has not
decreased the fracture resistance of radicular
dentin after 1week and 1-month. However, this
result is more encouraging and need to be validated
with a larger sample size and long-term evaluation
with in vitro models and randomized control trials
before extrapolating these results into the clinical
scenario.
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