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Abstract
Objectives: to compare the influence of timing of post space preparation (after 24hours, after one week)
and method of post space preparation (rotary with/without solvent) on apical root canal sealing.
Materials and Methods: Twenty single rooted human mature were decoronated and accessed. Samples
were divided into two groups depending on the time of post space preparation and method of post space
preparation: (group A: warm vertical compaction/rotary preparation without solvent, group B: warm
vertical compaction / rotary preparation with solvent). and divided the two groups to two halves: the first
half was prepared post space after 24hours, and the other half a week later.
Results: There was no significant difference in penetration depth of mythelene blue dye within group A.
However, significant difference in penetration depth of mythelene blue dye within group B. No
significant difference was seen between post space preparation after one day and post space preparation
after one week.
Conclusion: The different timing of post space preparation no effect on apical sealing of root canal.
However, post space preparation after one week better than one day, when using rotary removal of guttapercha with solvent.
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1. Introduction
Endodontic treatment is defined according to the American Association of Endodontic
Therapists: (2016)
"The branch of dentistry is concerned with the study of the pulp of the tooth in terms of form,
function and pathological disorders, in addition to human peripheral tissues [1].
The goal of this treatment becomes to maintain the functional and aesthetic performance of the
tooth at the expense of the pulp vitality when the severity and quality of the injury exceed the
defensive lines of the pulp of the tooth, whereby the coronary core treatment based on the
pulpectomy, cleaning, formation, and purification of the root canal system is indicated, and
then the three-dimensional sealed filling of the prepared duct space [4].
Securing the 3D impermeable seal of the cannula system will prevent the entry of germs and
tissue fluids that will help the remaining germs within the duct system to continue their
pathological efficacy [22].
Achieving 3D canal filling is a necessary and necessary condition to achieve successful
endodontic treatment in the short term, but it is not sufficient in the long run and it must be
accompanied by a good final coronary restoration to maintain the quality of the canal filling
and restore the permanent functional rehabilitation of the age [4].
Several restorations have been used to achieve this, some of which relied on post and core
restorations, which require several procedures, including the post space preparation, which was
the focus of multiple studies in investigating its impact on the quality of the remaining
footnote [4].
In terms of post space preparation, the required post space may be prepared either immediately
after the completion of the endodontic procedure using hot pluggers or alternatively at a later
stage after full setting of the sealer using rotary instruments [11] Performing post space
immediately after root canal obturation but before sealer cement sets may, however mean that
the apical seal remains intact. Yet the common procedure is late removal of the coronal part of
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the root canal filling at a subsequent visit. If post space and
post itself are prepared in the same session as the root canal
fillings, these aseptic conditions may be easily followed with
no additional efforts but in some cases the evaluation period is
needed to analyse the restorability of the tooth with post &
core. Since there are different schools of thoughts regarding
the critical time to carry out this procedure, this aspect is
under extensive research [11].
Thus, the aim of this study was to compare the influence of
timing of post space preparation and method of post space
preparation on apical root canal sealing.
2. Materials and Methods
Sample size calculation was done using G*power program
v.3.1 (Heinrich-Hein- Universitat Düsseldorf, Germany;
http://www.gpower.hhu.de/), and 20 freshly extracted human
mature single-rooted were determined as the total specimens.
Tooth selection criteria were as follows: single canal, no
external or root internal resorption, lack of tooth caries, cracks
or developmental anomalies under 20X magnification, and no
previously endodontically treated canals, with canal curvature
of no more than 5° according to Schneider [26].
Teeth were debrided using CK6 hand instrument (ZeffiroLascod, Florence, Italy) to remove all tissue debris attached to
the root surface after extraction. Then, teeth were stored in a
plastic container with 0.5% chloramine T for 1 week to
sterilize the specimens, before they were moved to another
plastic container with 0.9% saline and kept in a refrigerator at
4 °C until used.
2.1. Sample preparation
The crown of teeth were shortened using a diamond disk
(Edenta, Switzerland) to standardize the length at 16 mm
using a digital caliper.
Conventional access cavity was done using a 2mm round bur,
and the roof of the pulp chamber was removed with Endo-Z
bur (Dentsply, Switzerland). The pulp of each tooth was
extirpated with barbed broaches (VDW, Germany). The
working length was measured after locating the apex with a
15# K-file until the tip of the file was observed from the
apical foramen, then subtracting 1mm from the canal length.
2.2. Root canal preparation
Canals were prepared with Mtwo system (VDW; Germany)
following the basic instrument sequence until #35 along the
entire working length using a gentle in and out motions.
Preparation was done according to manufacturer's instruction
regarding the speed and torque. 2 ml of 5.25% NaOCl was
irrigated after each instrument.
After completion of the preparation, the washing was
performed with sodium hypochloride 3 (ml) for each channel,
then using EDTA for a minute to remove the smear layer,
final wash with physiological serum, and dry with paper
cones.
The prepared canals were obturated using warm vertical
obturation technique and the resin sealer ADSEAL of groups
1 and 2 where:
 The temperature of the device was set to (200) degrees
Celsius.
 The main cone was selected according to the
phenomenon of tug back, to be 1-2 mm less than the
working length. After that, the vertical plugger was tried
in the prepared canal to cut and condense the cone, as it
should move away from the apical 4-7 mm.
 A cement-coated cone was inserted into the apical one-









third of the canal and cut at the orifice of the canal with a
heated plugger.
We then inserted the 200 °C heated plugger into the
gutta-percha and stopped when the rubber marker
reached the grinding surface.
We applied a constant pressure for 8-10 seconds to
reduce the sclerosis shrinkage of gutta-percha.
We heated the plugger again for a second and then
removed the coronal and intermediate gutta-percha,
thereby filling the apical third.
After that the apical area was condensed with the tip of
the plugger, The filling of the canal has been followed up
by injecting the gutta-percha into the canal.
To ensure good condensation of the gutta-percha and
perfect application with the walls of the canal, the
injection was carried out slowly so that the injection layer
thickness did
Not exceed 5 mm, and to get rid of the shrinkage
hardening of the gutta-percha material was condensed
with a stainless steel condenser for each injected layer so
that we keep pressing for 5 seconds.

2.3. Post space preparation
The two groups was divided into two halves: the first half the
root post space was prepared 24 h after the root canal filling,
and the other half a week later. The root post space was
prepared using a low-speed grip and Gates Glidden burs for
group 1. Gates Glidden burs and the chemical solvent (Xylol)
were also used to prepare the post space for groups 2. So that
the remaining 5 mm of the retaining material was preserved in
all teeth of the study sample.
The external root surface was painted with two layers of nail
polish except the most apical 2mm. A preliminary study was
conducted in order to determine the most appropriate period
for the type of sectioning (cross sectional vs. longitudinal),
and the pigmentation process in which teeth were submerged
in the methylene blue dye for 12 or 24 or 48 hours, and the
final period was found to be the appropriate one to stain the
hole root canal.
Specimens were submerged in a plastic container with
methylene blue dye for 24 hours in 37°C temperature. Teeth
were then washed with running water to flush away the dye.
2.4. Study groups
Specimens were randomly distributed into two groups based
on the timing of post space preparation and method of post
space preparation as follows:
Group A (n=10): warm vertical compaction/rotary post space
preparation without solvent.
Group B (n=10): warm vertical compaction/rotary post space
preparation with solvent. and divided the two groups to two
halves: the first half was prepared post space after
24hours, and the other half a week later.
2.5. Apical dye leakage
The amount of apical leakage was measured from the cement
dentinal junction to the furthest point of coronal reached by
the methylene blue pigment according to the following
criterion:
1. Not found any penetration of the pigment.
2. The presence of an apical leakage of the pigment in the
coronal direction up to 0.5 mm.
3. The presence of an apical pigment leakage in the coronal
direction from 0.5 mm to 1 mm.
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The presence of a peak pigment leakage in the coronary
direction from 1 mm to 2 mm.
The presence of an apical pigment leakage in the coronal
direction more than 2 mm.

2.6. Teeth sectioning and measuring the depth of
methylene blue penetration
Teeth were sectioned longitudinally after creating a groove of
1 mm depth on the mesial and distal surface of the root under
an endodontic microscope. Then, each tooth was put on a
polyvinyl siloxane model in order to separate the two sections
with a chisel and a mallet [23].
Two parallel lines, 3 mm apart, were drawn on the surface of
each section to calibrate the image. Each section was captured
with a digital camera (Samsung NX500, Samsung; USA)
under an endodontic microscope (Meiji; Japan).

Fig 2: A longitudinal section showing the penetration of the pigment
within group B.

3. Statistical Analysis
Normality of distribution was checked with KolmogorovSmirnov test. Data showed normal distribution. Thus, MannWhitney U test was used to determine if there was a
statistically significant difference in methylene blue dye
penetration depth between group A and group B in apical
third according to post space preparation method, and
Kruskal- Wallis test to determine if there was a statistically
significant difference in the depth of dye penetration in apical
third regarding timing of post space preparation.
Data were analyzed using SPSS V. [23] (IBM; CORP.,
ARMONK, USA). The level of the P value was set 5%, and
the level of confidence was set at 95%.
Fig 1: A longitudinal section showing the penetration of the pigment
within group A.

4. Results
Descriptive results including deviation of methylene blue dye
penetration depth in apical third of the root canal (Table 1).

Table 1: Shows descriptive results including standard deviation of methylene blue dye penetration depth in apical third of the root canal.

Total
5
5
5
5

Measurement
(4)
2
1
4
0

Apical dye leakage
Measurement
Measurement
(3)
(2)
2
0
2
2
1
0
1
2

Measurement
(1)
1
0
0
1

Measurement
(0)
0
0
0
1

Timing of post
space preparation
After one day
After one week
After one day
After one week

Group
A
Group
B

Table 2: Shows descriptive results of Mann- Whitney U test to study significant differences of the penetration depth of methylene blue dye in
apical third regarding post space preparation method.
Post space preparation method
Warm obturation/rota ry removal without solvent
Warm obturation/rota ry removal with solvent

Mann- Whitney test showed no significant difference in
penetration depth of mythelene blue dye in apical third of the
root canal within group A (Warm obturation/rotary removal
without solvent) (P=0.584). However, significant difference
in penetration depth of mythelene blue dye in apical third of
the root canal within group B (Warm obturation/rotary
removal with solvent) (P=0.009) (Table 2).

U value
10.0
0.5

P value
0.584
0.009

significant differences
No significant difference
significant difference

Kruskal- Wallis test for to study significant differences of the
penetration depth of methylene blue dye in apical third
regarding timing of post space preparation showed no
significant difference was observed between timing of post
space preparation after one day and timing of post space
preparation after one week.(P=0.311, 0.333 respectively)
(Table 3)
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Table 3: Shows descriptive results of Kruskal- Wallis test to study significant differences of the penetration depth of methylene blue dye in
apical third regarding timing of post space preparation.
Timing of post space preparation

Kai square value

Degrees of freedom

P value

After one day

5.949

5

0.311

After one week

5.736

5

0.333

5. Discussion
Endodontically treated teeth with insufficient coronal tooth
structure generally require radicular posts to assist in restoring
the tooth to function. The required post space might be
prepared immediately after completion of the endodontic
treatment or at a later stage after full setting of the sealer. But
during the preparation of the post space, it is important not to
disrupt the integrity of the apical seal [31].
In accordance with this purpose, while the post space was
being prepared, the effects of root canal filling materials, root
canal filling removal techniques, removal times, and the level
of the remaining gutta-percha on micro leakage were
investigated in several studies [3, 6, 19, 29] Unfortunately, there is
no definite consensus on the research. Whereas some studies
[18, 29]
indicate that the removal of gutta-percha immediately
after root canal filling results in less micro leakage, others [3,
12, 20]
indicated no difference. When the removal techniques of
gutta-percha and sealer were compared, Mattison et al. [20]
indicated that chemical removal results in more micro leakage
in comparison with mechanical and thermal techniques.
However, Madison et al. [19] stated there was no difference
among the 3 gutta-percha removal techniques (chloroform
and files, heated instrument, mechanical techniques). Also,
Camp and Todd7 stated that there is no difference between
the mechanical and thermal techniques.
In the light of these studies, we aimed to compare the
influence of timing of post space preparation (after 24hours,
after one week) and method of post space preparation (rotary
with/without solvents) on apical root canal sealing.
For restorative procedures of endodontically treated teeth,
post spaces are usually prepared with rotary instruments at a
subsequent visit after the complete curing of the sealer [14].
These protocols may compromise the apical seal, producing
bacterial leakage and failure of the restoration [19]. In the
clinical setting, it is frequently necessary to leave a minimal
remnant of gutta-percha to increase post retention. In this
study, 5 mm of gutta-percha was left in the apical parts of the
root canals as Abramovitz et al. [16] reported leaving 3 to 6
mm of gutta-percha was sufficient to maintain an apical seal.
However, in a study by Metzger et al. [2], leaving less than 7
mm of gutta-percha apically was demonstrated to diminish the
quality of the apical seal and it was concluded that the sealing
was proportional to the length of the remaining filling.
Methylene blue dye was chosen in this study Due to the ease
of handling it, its good ability to color, its cheapness, and its
leakage in a way that simulates the toxins of most germs [10].
This study assessed the penetration depth after sectioning
teeth longitudinally with a chisel and a mallet, in order to
maintain the inside portion of the root canal intact and
preserve it from damage that could be attributed due to
diamond disc sectioning.
With regards to timing of post space preparation, The present
findings showed that no significant difference exists between
removal of gutta-percha after one day and removal of guttapercha after one week.
This was consistent with Gungor et al. [14], Aydemir et al. [5],
Grecca et al. [15] and Yildrim et al. [28], Chen et al. [8] study

significant differences
No significant
difference
No significant
difference

that showed no significant difference in timing of post space
preparation.
While according to method of post space preparation, this
study showed rotary removal of gutta-percha with solvent
after one week showed statistically less leakage values than
rotary removal of gutta-percha without solvent after one day.
This means that rotary removal of gutta-percha without
solvent can be better than rotary removal of gutta- percha with
solvent. This was consistent with Mattison et al. [20], that
showed the chemical removal of gutta-percha consistently
showed significantly more leakage than either the mechanical
or the thermal method. The increased leakage in teeth
prepared by the chemical method was probably due to a
dimensional change of the gutta-percha that occurs after the
evaporation of the solvent. There is a reported 7.5% loss in
mass caused by shrinkage when chloroform is used with
gutta-percha [27] Decreased leakage with Gates-Glidden drills
might be explained by the frictional heat created by the rotary
action. Gutta-percha has the property of expansion when
heated, which decreases the space in the gutta-percha dentinal
wall interface. Decreased leakage with Gates-Glidden drills
for post space preparation has been reported in a previous
study [18].
This study was not consistent with Dhaded et al. [11] study
which revealed that the Immediate removal of gutta-percha
showed less gaps than delayed preparation. However, this
could be attributed to the different type of sealer, root canal
obturation technique and method of post space preparation
used in their studies. Bodrumlu et al.6, Sadeghi et al. [24] and
Solano et al. [29] showed increased leakage with delayed post
space preparation, but this difference could be related to the
different ways used in their study compared with this study.
6. Conclusions
The different timing of post space preparation no effect on
apical sealing of root canal. However, post space preparation
after one week better than one day, when using rotary
removal of gutta-percha with solvent.
7. Acknowledgment
This study has been carried out at the department of Operative
Dentistry, Faculty of Dentistry, Hama University, Syria,
which deserves a great appreciation for all academic and
financial support.
8. References
1. AAE. Glossary of Endodontic Terms, 2016.
2. Abramovitz I, Lev R, Fuss Z, Metzger Z. The
unpredictability of seal after post space preparation: a
fluid transport study. J Endod. 2001; 27:292- 295.
3. Abramovitz I, Tagger M, Tames A. Effect of immediate
versus delayed post space preparation on the apical seal
of a root canal filling- A study in an increased- sensitivity
pressure driven system. J of Endod. 2000; 26:435-39.
4. Al-Halabia H. Endodontics, Hama University
Publications., Hama, Syria, 2018.
5. Aydemir H, Ceylan G, Tasdemir T, Kalyoncuoglu E,

~ 591 ~

International Journal of Applied Dental Sciences

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.
23.

http://www.oraljournal.com

Isildak I. Effect of immediate and delayed post space
preparation on the apical seal of root canals obturated
with different sealers and techniques. J Appl Oral Sci.
2009; 17(6):605-10
Bodrumlu E, Tunga U, Alaçam T. Influence of
immediate and delayed post space preparation on sealing
ability of resilon. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2007; 103:e61- e64.
Camp LR, Todd MJ. The effect of dowel preparation on
the apical seal of three common obturation techniques. J
Prosthet Dent 1983; 50:664-6.
Chen G, Chang YC. 'The effect of immediate and
delayed post-space preparation using extended working
time root canal sealers on apical leakage', Journal of
Dental Sciences. 2013; 8:31-36.
Cobankara FK, Orucoglu H, Ozkan HB, Yildirim C.
Effect of immediate and delayed post preparation on
apical microleakage by using methacrylate-based Endo
REZ sealer with or without accelerator. J Endod 2008;
34:1504.
De Martins GR, Carvalho CA, Valera MC, De Oliveira
LD, Buso L, Carvalho AS. Sealing ability of castor oil
polymer as a root-end filling material. J Appl Oral Sci
2009; 17:220-3.
Dhaded N, Dhaded S, Patil C, Patil R, Roshan JM. "The
Effect of Time of Post Space Preparation on the Seal and
Adaptation of Resilon-Epiphany Se & Gutta- percha-AH
Plus Sealer- An Sem Study. J Clin Diagn Res 2014;
8(1):217-220.
Dickey DJ, Harris GZ, Lemon RR, Luebke RG. Effect of
post space preparation on apical seal using solvent
techniques and Peeso reamers. J Endod. 1982; 8:351-4.
Fan B, Wu M-K, Wessellink PR. Coronal leakage along
root canal fillings after immediate and delayed post space
preparation. Dent Traumatol. 1999; 15:124-26.
GÜNGÖR, Gülsat. 'Comparison of Apical Sealing of
Two Canal Sealers between Immediate Versus Delayed
Post Space Preparation', Marmara Dental Journal 2013, 1.
Grecca F, Rosa A, Gomes M, Parolo C, Bemfica J,
Frasca L et al. Effect of Timing and Method of Post
Space Preparation on Sealing Ability of Remaining Root
Filling Material. JCDA. 2009; 75(8).
Haddix JE, Mattison GD, Shulman CA, Pink FE. Post
preparation techniques and their effects on apical seal. J
Prosthet Dent. 1990; 64:515- 519.
Kuştarcı A, Oktay EA, Kılıç A, Özan Ü, Altunbaş D.
Evaluation of antimicrobial efficacy of sodium
hypochlorite, propolis, octenidinedihydrochloride and
chlorhexidine on microorganisms. Cumhur Dent J. 2011;
14:183-190.
Kwan EH, Harrington GW. The effect of immediate post
preparation on apical seal. J Endod 1981; 7:325-9.
Madison S, Zakariasen KL. Linear and volumetric
analysis of apical leakage in teeth prepared for posts. J
Endod. 1984; 10:422-7.
Mattison GC, Delivanis PD, Thacker RW, Hassell KJ.
Effect Of post preparation on the apical seal. Journal of
Prosthetic Dentistry. 1984; 51:785-789.
Metzger Z, Abramovitz R, Abramovitz L, Tagger M.
Correlation between remaining length of root canal
fillings after immediate post space preparation and
coronal leakage. J Endod. 2000; 26:724-728.
Mitchell DA, Mitchell L. Oxford Handbook of Clinical
Dentistry, OUP Oxford, 2014.
Sabins RA, Johnson JD, Hellestein JW. A comparison of

24.

25.
26.

27.

28.

29.

30.

31.

32.

33.

~ 592 ~

the cleaning efficacy of short- term sonic and ultrasonic
passive irrigation after hand instrumentation in molar root
canals. J Endod. 2003; 29:647-648.
Sadeghi Sh. Kangarloo A. Comparison of sealing ability
of lateral and vertical techniques in two different post
space preparations. IEJ. 2007; 2:62.
Schilder H. Filling root canals in three dimensions. Dent
Clin North Am. 1967; 11:723- 45.
Schneider SW. A comparison of canal preparations in
straight and curved root canals. Oral Surg Oral Medi Oral
Pathol. 1971; 32:271-275.
Schnell FJ. Effect of immediate dowel preparation on the
apical seal of endodontically filled teeth. Oral Surg.
1978; 45:470.
Serafino C, Gallina G, Cumbo E, Ferrari M. Surface
debris of canal walls after post space preparation in
endodontically treated teeth: A scanning electron
microscopic study. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2004; 97:381-387.
Solano F, Hartwell G, Appelstein C. Comparison of
apical leakage between immediate versus delayed post
space preparation using AH Plus sealer. J Endod. 2005;
31:752-5.
Uzunoglu E, Gorduysus M, Nagas E. Efficacy of
different devices in removing calcium hydroxide from the
root canal. Cumhur Dent J. 2015; 18:318-326.
Yildirim T, Tasdemir T, Orucoglu H. The evaluation of
the influence of using MTA in teeth with post indication
on the apical sealing ability. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2009; 108(3):471-474.
Yildirim T, Oruçoglu H, Cobankara FK. Long-term
evaluation of the influence of smear layer on the apical
sealing ability of MTA. J Endod. 2008; 34:1537-40.
Naveen N, Raveendran N, Vanishree N, Prasad K,
Narayan R, Vignesh D. An effectual analytics and cross
sectional study on plagiarism among dental post
graduates of Bangalore city. International Journal of
Applied Dental Sciences. 2017; 3(3):23-26.

