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ABSTRACT

Background:
Smear layer is considered to be the main contributing factor in better sealing and adhesion of a sealer.

Objective:
The aim of this study is to determine the sealing ability of two root canal sealers (AH Plus and tg). In the
presence and absence of smear layer

Methodology:

Extracted teeth from patients visiting Sardar Bequm Dental College 60 in numbers were used in this study.
Specimens were divided in to two main groups (group1 and group 2) both groups were instrumented using a
step back technique. Irrigation was done during instrumentation with one ml of 5.256% NaOCI solution. In
group?2 a final flush with 10 ml of 17% EDTA solution followed by 10ml of 5.256% NaOCI was used for smear
layer removal. Each group then further divided in to two sub groups (n=15). After obturation specimens were
kept in separate containers with wet gauze to maintain 100% humidity. The specimens were coated with nail
polish except for apical 2mm. Specimens were then suspended vertically in two % methylene blue dye for 7
days. Longitudinal sectioning was done to determine the extent of dye penetration using a stereo microscope
at X30 magnification. Student t test was used for statistical analysis (p< 0.05).

Results:

The results showed that in the presence of smear layer, mean apical dye leakage of AH Plus was2.89 mm
and tg was 4.02 mm. While in the absence of smear layer the mean dye leakage of AH Plus was 2.23 mm
and tg was 3.28 mm. Student t test was more than p value indicating non significant result for both sealers.

Conclusion:
Apical sealing ability of AH Plus is better than tg root canal sealer in the presence and absence of smear
layer.
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INTRODUCTION
Failure in the root canal treatment is mainly due to microleakge’. A three-dimensional seal of root

canal system to prevent micro leakage of bacteria
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https://doi.org/10.37762/jgmds. 1-2.65 canal occurs at the between the sealer and dentin

interface or the sealer and gutta percha interface, or through voids within the sealer. Therefore, the
sealing quality of a root canal filling depends on the sealing ability of the sealer used®. In
endodontics the smear layer is described as the debris produced iatrogenically by the cutting of
dentin of the root canal walls Smear layer can be observed only with scanning electron microscope
which is composed of two confluent elements #°.
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A superficial thin layer of smeared material on the surface of root canal wall of 1-2 micrometer in
thickness and a deep layer which is packed into some of the dentinal tubules extending a distance
of up to 40 micrometer®. The presence of smear layer has received considerable attention. Some
researchers recommend the removal of smear layer while others insist on an intact smear layer.
According to Sharavan et al that smear-free obturated canals leaked significantly less than groups
with intact smear layer’. Galvin et al had shown that the presence of smear layer resulted in reduced
apical leakage as compared to those without smear layer®. Evans and Simon (1986) concluded that
the presence or absence of smear layer has no significant effect on the apical seal®.

Controversies still exists over the effect of smear layer on the apical sealing ability of various root
canals sealers. Not much literature is available locally. There is no one solution for different
situations. More Research is required for bridging the gaps in knowledge regarding the presence
or absence of smear layers when two different sealers are compared to each other. Hence, the
purpose of this study is to determine the effect of presence or absence of smear layers on
microleakage when two sealers. AH Plus most widely used conventional nonbonding epoxy resin-
based sealer of first generation containing non-acidic diurethane dimethacrylate and
triethyleneglycol dimethacrylate'®. The other one was the most convenient sealer tg containing zinc
oxide eugenol, were used. Hypothesis of the study was there is no difference in sealing ability of
either sealer by the presence or removal of the smear layer.

METHODOLOGY

In this in vitro experimental study extracted teeth obtained from patients visiting the department
of oral and maxillofacial surgery, Sardar Begum Dental College, Gandhara University, Peshawar,
KPK, Pakistan. Patients were advised by oral diagnosis department for extraction and a few were
extracting teeth by their on will due to time and other restrictions. Selections of the teeth were based
on:

1. Single rooted teeth

2. The roots will have no fractures, caries and/ or open or resorbed apices

3. All root roots will be straight or will have slight curvature (5-10 degrees)
Teeth with pulp stones and internal resorption were excluded from the study.
Preparation Of Specimens: This study was performed on 60 extracted human teeth which fulfilled
the inclusion and exclusion criteria. In order to have clean surfaces, all the teeth were placed in
2.5% NaOCl solution for 48 hours. The teeth were radio graphically investigated to ensure that they
have single canals and that there were no calcifications. To standardize the teeth, the crowns of
the teeth were cut at cemento-enamel junction using a diamond disk so that an average length of
the remaining roots was approximately13-15mm.
Cleaning And Shaping Of Specimens: All teeth were kept in normal saline solution during the
experiment. The pulp tissue from the root was extirpated with a nerve broach. A #15 reamer (Mani,
Japan) and rubber stop was used to determine the working length for each root. All roots were
instrumented up to a #40 K-file, and the coronal part was flared up to #60 K-file using step back
technique. A #10 reamer was used to ensure apical patency between each file. During
instrumentation 5.25% NaOCI was used as irrigant for all specimens.
Grouping Of Specimens: After completion of the instrumentation, the specimens were divided into
Group1 (specimens with smear layer) and Group 2 (specimens with no smear layer), thirty
specimens in each group. Group 1 specimens were irrigated with a final flush of 5.25% NaOCI
solution after instrumentation to keep the smear layer intact. While the Group 2 specimens were
irrigated with a final flush of 10ml of 17% EDTA solution and followed by 10ml of 5.25% NaOCI
solution after instrumentation to remove the smear layer. The specimens were divided into two sub
groups as A1 and A2 ( AH Plus sub-groups) and B1and B2 (tg sub-groups), each sub-group
consists 15 specimens.
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Obturation After completion of the final irrigation phase, all the specimens in sub-groups were dried
with paper points and then were obturated with lateral condensation technique using # 40 gutta
percha as master cone and #25 gutta percha as accessory cones. The sealers were mixed
according to manufacturer recommendations.

Coronal Restorations: The coronal 3 mm of the specimens in all sub-groups were sealed with Cavit
temporary filling.

Incubation: To ensure setting of the sealer in the experimental groups, the samples were kept in
100% humidity with 37°C temperature for 7 days.

Coating With Nail Polish: Each specimen was blotted dry and coated twice with nail polish except
for the apical 2 mm which was covered with sticky wax.

Suspension Of Specimens In _Dye: The specimens were then suspended upright in airtight
containers containing 10 ml of 2% solution of Methylene blue and were kept in an incubator at 37°C
for one week.

After removing the samples from the incubator, they were thoroughly washed with water and the
nail polish and sticky wax were removed from the surfaces.

Sectioning Of Specimens The roots were then grooved labially and lingually with a diamond disc
with intermittent cutting under water spray without involving the root canal. Using a spatula the roots
were separated into two parts and the gutta-percha and filling material was removed from the
canals.

Measurements Of Microleakage: Both the root sections of each specimen were viewed under a
stereomicroscope with X30 magnification. Linear measurements of the most coronal extent of dye
penetration on the canal walls were recorded in mm up to two decimals.

The SPSS version 16 was used to analyze the collected data. Both the groups were compared
using paired sample t test. p value of less than 0.05 was considered as significant.

RESULTS

Gross Examination: Leakage of the methylene blue dye was observed in all the specimens except
two specimens (Table1). The leakage occurs mostly at the sealer-dentine interface. Some amount
of the dye leakage was also seen at the sealer-gutta percha interface and also through the sealer.
Leakage Values: Group 1: In A1 sub group (AH plus with smear layer) the leakage values ranged
from 0.00 mm to 4.84mm with the mean value 2.89mm and standard deviation of 1.55mm (Table2).
In B1 sub group (tg with smear layer) the leakage values ranged from1.10mm to 8.57mm with the
mean value 4.02mm and standard deviation of 2.65mm (Table2). Group 2: In A2 sub group (AH
plus without smear layer) the leakage values ranged from 0.79 mm to 3.60mm with the mean value
2.23mm and standard deviation of 0.82mm (Table2). In B2 sub group (tg without smear layer) the
leakage values ranged from 0.00 mm to 8.21mm with the mean value 3.28mm and standard
deviation of 2.20mm (Table2). Mean values with and without smear layer of both sealers on the
basis of their sealing ability provides different values (Figure1). Mean values for AH Plus with smear
layer was much lower than tg (Figure3) with intact smear layer and when paired T-test was applied,
it was no significant because of the value obtained 0.132 with 2 tailed significance. When T test
was applied for AH Plus without smear layer and tg without smear layer (Figure3) it provided a
value of 0.124 which is greater than 0.05 indicating a non significant difference when calculated
statistically for two tailed test. When paired T test was applied for AH Plus with smear layer and
without smear layer a mean value for both is 0.66 and two tailed significance was 0.69 which is
greater than p value it was a non significant result (Figure2). All the tests provided greater than the
values of p which was 0.05 so it confirmed that there is no difference when sealers were applied
with smear layer and without smear layer. It also indicated that no sealer is able to seal completely
and effectively when used with and without smear layer.

Table-1. Extent of dye penetration in mm noted for leakage values of all specimens.
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AH Plus tg with smear AH Plus without tg without
with smear layer smear layer smear layer

layer

2.50 2.30 2.15 5.60
2.50 1.10 2.89 2.86
0.00 1.30 0.99 2.84
0.80 2.75 2.07 8.21
1.00 5.90 2.00 2.37
1.40 7.30 2.34 1.71
2.70 1.70 2.27 0.00
2.98 2.10 1.24 1.50
3.20 8.57 0.79 5.40
3.50 1.35 210 6.66
4.34 2.90 1.99 1.70
4.50 6.60 2.50 2.44
4.56 3.00 3.26 2.78
4.64 8.05 3.60 2.24
4.84 5.40 3.34 2.98

Table-2. Minimum, maximum and mean leakage values in
mm with standard deviation.

AH Plus With tg with AH plus Tg without
Smear Layer |Smear Layer|Without Smear|Smear Layer
Layer
No. Valid 15 15 15 15
Missing 0 0 0 0
Mean 2.8973 4.0213 2.2353 3.2860
Std. Deviation 1.55096 2.65633 .82125 2.20096
Minimum .00 1.10 .79 .00
Maximum 4.84 8.57 3.60 8.21
Mean
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Figure 1: Mean values of leakage in millimeters
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comparison of T test values with p value
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Figure 2: Comparisons of T test with p value in a graphical order
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Figure 3: Mean values for ah plus and tg with and without smear layer.

DISCUSSION

Root canal filling techniques and the obturating materials can be assessed clinically but
such investigations require long observation periods to be meaningful. These studies are often
difficult to complete due to dropping out of enrolled subjects. Clinical investigations are also difficult
to standardise and the results may vary due to differences in the skills of the operators as well as
differences in the criteria used for evaluation of the results. Therefore, various in vitro techniques
have been introduced to evaluate the ability of different obturation techniques and obturating
materials to obtain an adequate apical seal. In vitro techniques to evaluate obturating materials are
based on the assessment of micro leakage along the obturated root canals (Al-Ghamidi and
Wennberg 1994)" including bacterial penetration (Goldman et al. 19892, Goldberg et al. 1985?),
dye penetration (Evans and Simon 1986) °, isotope penetration (Matloff et al 1982)'* and scanning
electron microscopy, electrochemical techniques (Jacobson and von fraunhofer 1976)',
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flourometry (Ainley 1970)8, staining technique (Hovland and Dumsha 1985)"” and liquid pressure
technique (Wu et al. 1993)8,

Among these techniques, dye Penetration is the method most widely used (due to its simplicity)
to evaluate the apical seal of root canals. It is important to remember that the results of the dye
penetration studies indicate only the relative sealing ability of root Canal fillings in Vitro, and they
do not indicate their ability to prevent the penetration of bacteria into filled roots and in vivo. Stereo
microscope examination of the sectioned specimens showed that leakage occurred through apical
foramen, between the sealer and the root canal wall, between the gutta percha and sealer and also
through the sealer. Absorption of the dye in the sealers may also represent cohesive failure in the
body of the sealer, creating another pathway for the leakage. This study supports the findings of
other investigations that all root canals fillings leak (Limkangwalmongkal et al. 1991'°, Gee et al.
19942%). An ideal100 % hermetic seal of canals occur rarely (Osins et al. 1983)?'. The variations in
the leakage values for the individual specimens in all groups could be attributed to any entrapement
of air in those specimens where leakage was minimal (Goldman et al. 1989). Dye penetration in the
presence of smear layer which provided that AH Plus was more effective in the sealing ability than
the tg sealer is in accordance with previous studies (Al-Ghamidi and Wennberg 1994). In the
present study, the mean leakage value of tg sealer was more than AH Plus which was affirmative
with other studies (Gambarini and Tagger, 1996). Zinc oxide based sealers were considered as
basic type of sealers and still used for comparative studies for new materials (Schuurs et al 1993)%.
Smear layer blocks and make it difficult for a sealer to make an access and bond with the dentine.
When the smear layer removed it is generally accepted that a better bond and sealing was
achieved. Both the materials showed a better sealing ability without the smear layer removal which
is affirmative with previous study?®. On the basis of mean leakage values from the present study
AH Plus was found best as compared to the tg sealer which is in accordance with other studies?.

Promising results were also found from other study which was conducted on sealing ability of
sealers (AH Plus and Roeko Seal) on coronal and apical area for the effects of smear layer®.
Results with treated smear layer are in accordance with this study where sealing was found effective
when smear layer was removed?®. As apical sealing ability was the aim of the current study so the
crown portion of the teeth was of no value. Teeth were decoronated to facilitate for an easy access
and manipulation to follow the methodology of previous studies?” 28, Adhesion of sealing agents
when compared for positive smear layer specimens and negative smear layer specimens provided
confirmatory results when compared for adhesion to the surface of canals confirmed the results of
present study?®. Sealing ability of sealers without smear layer also provided promising results with
this study®. Zinc oxide based sealers were proved to be of the least effective sealing capability
which was confirmed with other studies because these sealers have no chemical adhesion to the
dentinal tissues which was affirmative through this study®'. Resin based sealers are of great value
in terms of sealing ability as they act through resin tag formation with the conditioned dentine from
where smear layer was removed Pameijer and Zamener in 2010%. The resin containing sealer
provides maximum resistance in comparisons with zinc oxide sealer to dye penetration which
confirms its sealing ability better than zinc oxide containing sealer. Same results were present in
the current study. An affirmative result with the previous studies observed through this research.

LIMITATIONS OF THE STUDY

Large scale research needed to detect even a minor difference which is not possible through
this short duration of time. A large sample size also needed for detection of real situation which is
not possible in this in vitro study due to non availability of any funding agency. Results of the study
were implicated on in vivo conditions which though practiced yet needed great considerations.
Recommendations for in vivo studies are supported to generalize exactly the results.
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CONCLUSION

On the basis of this study, the apical sealing ability of AH Plus is better than tg root canal
sealer in the presence and absence of smear layer. However, statistically there was no difference
in the apical sealing ability among these two sealers in the presence and absence of smear layer.

RECOMMENDATION

Resin based sealers should be used in endodontic procedures to achieve a near hermetic
seal. Further studies and trials especially in vivo, with different materials and methods are needed
to evaluate clearly the role of smear layer in bonding and sealing.
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