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MATERIALS AND METHOD

Source of Data:

This study was carmried out in the Department of Conservative Dentistry and
Endodontics and Department of Oral & Maxillofacial Pathology and Microbiology at

Surendera Dental College and Research Institute, Sri Ganganagar, Rajasthan, India.

Armamentarium used: (Fig 1)

1.

2.

10.
11.
12.

13.

Airotor handpiece (NSK, Japan)

Contra-angle handpiece (NSK, Japan)

Straight hand piece (Marathon)

Diamond disk (DFS)

Straight fissure diamond point (DentsplyMaillefer, Ballaigus, Switzerland)
#15K-File (DentsplyMaillefer, Ballaigus, Switzerland)
Hand ProTaper system (Dentsply, Ballaigus, Switzerland)
Lentulospiral (DentsplyMaillefer, Ballaigus, Switzerland)
Peeso reamers 1 to 4 no. (Mani, Japan)

Spreader (DentsplyMaillerfer, Ballaigus, Switzerland)
Hand plugger (GDC, India)

Glass test tube (Borosil)

Mixing Pad with Spatula
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Materials used: (Fig. 2)

1. Endomethasone N (Septodont, Saint—-Maur—des—Fosses Cedex, France) (Tablel)

2. AH Plus (Densply International Inc.York, PA) (Table 1)

3.  MTAFillapex (Angelus) (Table 1)

4.  Gutta flow (Coltene Whaledent) (Table 1)

5. Paper points (DentsplyMaillefer, Ballaigus, Switzerland)

6.  Guttapercha 15 to 40 number (DentsplyMaillefer, Ballaigus, Switzerland)

7. 5.25% Sodium hypochlorite (Organo Biotech Laboratories Pvt. Ltd. India)

8.  17% EDTA (Neelkanth Healthcare, India)

9.  Normal saline (Inven Pharmaceuticals Pvt. Ltd)

10. 2% Methylene blue dye

11.  Sticky wax

12, Orafill-G (Prevest, India)

Table 1: Sealers used in the study
— T | =
Group Materials Composition Manufacturer | Lot. No.
L. | Endomethasone | Powder:Hydrocortisone Spe’cialite’sS | KD-530
Acetate, Thymol Iodide, | eptodont,
Barium Sulphate, Zinc Oxide, Saint-Maur,
Magnesium Stearate Liquid: FEaice
Eugenol
2. AH Plus Pasta A (epoxy): diglycidil- | Dentsply De | 2102000965
bisphenol-A-ether,calcium Trey,
tungsten, zirconium oxide, | Konstanz,
aerosol, iron oxide Paste B Germany
(amina): amina-1-adamantane,
Il \a/ N,N-dibenzyl-5-oxanonandia-
7\ —
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(Mani, Japan), leaving Smm of gutta-percha apically and was condensed with heated

plugger. Orifice of the canal was sealed with Orafill-G (Prevest, India).
Control Groups:

Group IX (N=05) - Positive control- The samples were instrumented and obturated

with gutta-percha. No postspace preparation was done.

Group X (N=05) - Negative control- The samples were instrumented and kept

unobturated.
Preparation of Samples for Dye Immersion

The external surfaces of all experimental groups and positive control groups with

coronal opening_wids covered with two layers of sticky wax, except for the apical

2mm and the negative group was sealed completely till apex with two layers of sticky

wax. The samples were immersed in 2% methylene blue dye and centrifuged-at 3000
rpm for 3 min (REMI R-8C, India) at room temperature.

Observation under Stereomicroscope

After dye immersion the samples were washed under running tap water for 10 mins
and allowed to dry for 24 hours. Later on, using a diamond disc, each sample was
longitudinally sectioned in order to preparc them for examination under stereo-

microscope to check the extent of dye penetration in all the samples.
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Exclusion Criteria

Teeth with root caries, bifurcated canals, curved canals, resorption or fracture were

excluded from the study after preoperative radiograph.
Method:

Teeth were carefully cleaned with curettes to remove any calculus or soft tissue debris
and were stored in deionized water until ready for use. The teeth were decoronated
with the help of a diamond disk mounted in a straight handpiece (Marathon) at
30,000 rpm. The lengths of the roots were standardized to 14mm (Fig.7).

Access cavities were modified cervically. The patency of the apical foramen was
determined with a size #15k file (DentsplyMaillefer, Ballaigus, Switzerland).
Working length was established 1mm short of the apical foramen by digital
radiographic method (Photo-Stimulable Phosphor Imaging, Digora). The root
canals were instrumented with Hand ProTaper Universal system (DenstplyMaillefer,
Ballaigus, Switzerland) till F3 no. file corresponding to apical size 30 k file using a
crown-down technique. After each instrument, apical patency was maintained with a
size 15k file and root canals were rinsed with 5ml of 1% NaQCl solution followed by
5 ml of 17% (wt/vol) ethylene diamine tetra acetic acid (EDTA, Neelkanth heath

care, India) in order to remove the smear layer.

To wash out the NaOCl and EDTA solution remnants, a final flush was performed
with saline (Inven Pharmaceuticals Pvt. Ltd). After completion of instrumentation,
the root canals were dried with paper point size 30 no. (DentsplyMaillefer, Ballaigus,
Switzerland).

Distribution of Groups:

The samples were randomly divided into eight experimental groups of 5 samples
each depending on sealers used and on the basis of immediate or delayed post space
preparation. Two control groups (i.e. positive and negative) of 5 samples each were

taken in study.
Experimental Groups:

B Group I - GP/Endomethasone + Immediate post space preparation

M&roup IT - GP/AH Plus sealer + Immediate post space preparation
DIRBCYOR PRINCIPAL
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2 Group III - GP/ MTA Fillapex + Immediate post space preparation
}/ Group IV (N-15)-GP/Gutta flow sealer + Immediate post space preparation

5).  Group V - GP/Endomethasone + Delayed post space preparation

g

9/ Group VI - GP/ AH Plus sealer + Delayed post space preparation
2/ Group VII- GP/ MTA Fillapex sealer + Delayed post space preparation

983/ Group VIII - GP/ Gutta flow sealer + Delayed post space preparation

Control Groups:
A~ Group IX - Positive Control

/ﬂ Group X - Negative Control

Group I — GP/Endomethasone + Immediate post space preparation (N=15)-
Standarized ISO size 30 no. gutta percha was trial fitted with tug back to the working
length. Endomethasone N sealer (Septedont, Saint-Maur-des-Fosses Cedex,
France) was mixed according to manufacturer's instructions and was applied to the
root canal wall using a lentulospiral. The apical part of gutta-percha was coated with
sealer and it was introduced into root canal till working length. The master cone was
laterally condensed by inserting a finger spreader between it and root canal wall. The
spreader was inserted to the point 1mm short of working length. The space was filled
by condensing auxillary gutta-percha points. The excess gutta-percha was then
removed with a hot plastic instrument and remainder was condensed vertically with a
plugger. Obturation was checked by digital radiographic method. In this group
postspace was immediately prepared with peeso reamer size 1 to 4 (Mani, Japan),
leaving 5mm of gutta-percha apically and was condensed with heated plugger. Orifice

of the canal was sealed with Orafill-G (Prevest, India).

Group II - GP/AH Plus sealer + Immediate post space preparation (N=15) —
Standarized ISO size 30 no. gutta percha was trial fitted with tug back to the working
length. AH Plus sealer (Densply International Inc. York, PA) was mixed according
to manufacturer's instructions and was applied to the root canal wall using a

lentulospirmpical part of gutta percha was coated with sealer and it was
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introduced into root canal till working length. The master cone was laterally
condensed by inserting a finger spreader between it and root canal wall. The spreader
was inserted to the point Imm short of working length. The spreader was filled by
condensing auxillary gutta-percha points. The excess gutta-percha was then removed
with a hot plastic instrument and remainder was condensed vertically with a plugger.
Obturation was checked by digital radiographic method. In this group post space was
immediately prepared with peeso reamer size 1 to 4 (Mani, Japan), leaving 5Smm of
gutta-percha apically and was condensed with heated plugger. Orifice of the canal was
sealed with Orafill-G (Prevest, India).

Group IIl — GP/ MTA Fillapex + Immediate post space preparation (N=15) —
Standarized ISO size 30 no. gutta percha was trial fitted with tug back to the working
length. MTA Fillapex sealer (Angleus) was mixed according to manufacturer's
instructions and was applied to the root canal wall using a lentulospiral. The apical
part of gutta percha was coated with sealer and it was introduced into root canal till
working length. The master cone was laterally condensed by inserting a finger
spreader between it and root canal wall. The spreader was inserted to the point Imm
short of working length. The space was filled by condensing auxillary gutta-percha
points. The excess gutta-percha was then removed with a hot plastic instrument and
remainder was condensed vertically with a plugger. Obturation was checked by digital
radiographic method. In this group postspace was immediately prepared with peeso
reamer size 1 to 4 (Mani, Japan), leaving Smm of gutta-percha apically and was
condensed with heated plugger. Orifice of the canal was sealed with Orafill-G
(Prevest, India).

Group IV (N-15)-GP/Gutta flow sealer + Immediate post space preparation
(N=15)- Standarized ISO size 30 no. gutta percha was trial fitted with tug back to the
working length. Gutta flow sealer (Coltene Whaledent) was mixed according to
manufacturer's instructions and was applied to the root canal wall using a
lentulospiral. The apical part of gutta percha was coated with sealer and it was
introduced into root canal till working length. The master cone was laterally
condensed by inserting a finger spreader between it and root canal wall. The spreader
was inserted to the point lmm short of working length. The space was filled by
condensing auxillary gutta-percha points. The excess gutta-percha was then removed
M with a hot plastic instrument and remainder was condensed vertically with a plugger.
TOR
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Obturation was checked by digital radiographic method. In this group postspace was
immediately prepared with peeso reamer size 1 to 4 (Mani, Japan), leaving 5Smm of
gutta-percha apically and was condensed with heated plugger. Orifice of the canal was
sealed with Orafill-G (Prevest, India).

Group V - GP/ Endomethasone + Delayed post space preparation (N=15) -
Standarized ISO size 30 no. guttapercha was trial fitted with tug back to the working
length. Endomethasone N sealer (Septodont, Saint-Maur-des-Fosses Cedex,
France) was mixed according to manufacturer's instructions and was applied to the
root canal wall using a lentulospiral. The apical part of gutta percha was coated with

sealer and it was introduced into root canal till working length.

The master cone was laterally condensed by inserting a finger spreader between it and
root canal wall. The spreader was inserted to the point Imm short of working length.
The space was filled by condensing auxillary gutta-percha points. The excess gutta-
percha was then removed with a hot plastic instrument and remainder was condensed
vertically with a plugger. Obturation was checked by digital radiographic method and
sealed with Orafill-G (Prevest, India). Then, the samples were placed in incubator
(Yorco Scientific Industries, India) at temperature of 37°C with 100% humidity for
7 days. After 7 days, the post space was prepared with peeso reamer size 1 to 4
(Mani, Japan), leaving Smm of gutta-percha apically and was condensed with heated
plugger. Orifice of the canal was sealed with Orafill- G (Prevest, India).

Group VI - GP/ AH Plus sealer + Delayed postspace preparation (N=15) -
Standarized ISO size 30 no. gutta percha was trial fitted with tug back to the working
length. AH Plus sealer (Densply International Inc. York, PA) was mixed according
to manufacturer's instructions and was applied to the root canal wall using a
lentulospiral. The apical part of gutta percha was coated with sealer and it was
introduced into root canal till working length. The master cone was laterally
condensed by inserting a finger spreader between it and root canal wall. The spreader
was inserted to the point Imm short of working length. The space was filled by
condensing auxillary gutta-percha points. The excess gutta-percha was then removed
with a hot plastic instrument and remainder was condensed vertically with a plugger.
Obturation was checked by digital radiographic method and sealed with Orafill-G
(Prevest, India). Then, the samples were placed in incubator (Yorco Scientific
In \u"‘t_ries,ﬂlndia) at the controlled temperature of 37°C with 100% humidity for
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] mine:l, 9, TCD-di-amine,
i .
‘calcium tungsten, zirconium

[ oxide, silicone oxide

3. MTA Fillapex

4. Guttaflow

Equipments:

Tricalcium Silicate, Dicalcium
Silicate, Tricalcium
Aluminate, Calcium Oxide,

Calcium Tungstal

Paste A (sealer):poly-dimethyl
polymethyl hydrogensiloxane,
silicone oil, paraffin oil,
zirconium dioxide and platin
catalyst  ColteneWhaledent,
DPI, Mumbai, India Paste B
(powder): Guttapercha (0.9
Im),

sulphate

zinc oxide, barium

and nanosilver

particles (as a preservative)

13. Incubator (Yorco Scientific Industries, India) (Fig.3)

14.  Centrifuged machine (REMI-R-8C, India) (Fig.4)

15. Stereomicroscope (Labomed, India) (Fig.5)

Method of Data Collection:

Inclusion Criteria

Angelus
(Londrina,
Parana/
Brazil)

7898078652

Coltene
Whaledent,
DPI,

| Mumbai,
| India

| 169196

A total of 130 freshly extracted non carious single rooted permanent teeth were

selected for the study (Fig.6). All teeth were intact, single patent root canal, which

had completely formed apices and freshly extracted due to periodontal disease or

orthodontic purpose were included. And It was also confirmed radiographically

(Photo-Stimulable Phophor Imaging, Diagora)
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