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aBstraCt

Objectives: The purpose of this in vitro study was to 
evaluate the coronal marginal leakage after post space 
preparation in teeth filled with three different sealers, ac-
cording to the period between the root canal filling and 
preparation of post space. Methods: Ninety human 
teeth recently extracted were cleaned and shaped and 
then filled with Sealapex, Endométhazone or TopSeal. 
Gates Glidden drills were used for immediate post space 
preparation of 10 teeth with each sealer until 5 mm of 
filling were left. Sixty filled roots were incubated at 37 oC 
in wet environment during 30 and 60 days to have, then, 

the post space prepared as previously. The external sur-
face of each root was covered with Araldite™. The speci-
mens were immersed in 2% methylene blue dyer under 
vacuum for 24h; so they could be analyzed. The infiltra-
tion was measured by the Sigma Scan (Jandel Scientif-
ic) software from the upper part of the obturation to the 
most apical point reached by the dyer. Results: Sealapex 
and TopSeal showed smaller infiltration after post space 
preparation than Endométhazone; Immediate post space 
preparation showed smaller infiltration than post space 
preparation after 30 and 60 days of the root canal filling.
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introduction
One of the major aims of the endodontic treatment 

is to perform a root canal filling that respects the well-
known physical and biological properties. Among the 
physical requirements, the root canal must be properly 
sealed, avoiding gaps between the sealing material and 
the dentinal walls. As the occurrence of such gaps might 
compromise the endodontic treatment, many obtura-
tion techniques and different materials have been inves-
tigated through the marginal leakage method.

The majority of reports concerning obturation fo-
cus on apical leakage. However, in the last decades, 
the importance of coronal sealing after root canal fill-
ing has also being emphasized. According to Swanson 
and Madison,8 the amount of coronal microleakage 
that can occur in a short period should be considered 
a potential etiological factor for root canal failure.

On the same hand, it is necessary to concern about 
the coronal microleakage after space preparation for 
the installation of a prosthetic post for two reasons: 
a) There are evidences that coronal leakage might 
reach the periapical tissues of teeth with fully filled 
root canals; b) in theory, this possibility increases af-
ter post space preparation, as a shorter extension of 
filling material remains.

When a root canal filling will be partially removed it 
must be taken into account that the dentinal walls have 
already been under instrumentation and irrigation with 
bactericidal solutions. Normally, after root canal filling, 
the access cavity has to be temporally and adequately 
sealed, because the treatment might be affected when 
this procedure is not performed correctly. Moreover, 
clinical procedures from modelling to final cementa-
tion of the post allows for the contamination of the 
portion of the canal prepared to receive the post.

The installation of an intraradicular post to support 
a prosthetic crown, in a root canal previously filled, 
brings another dilemma. Should this root canal be 
retreated or not? Hence, the purpose of this in vitro 
study was to evaluate the coronal marginal leakage 
after post space preparation in teeth filled with three 
different sealers, according to the period between the 
root canal filling and preparation for the post.

material and methods
Ninety human single rooted teeth were collected from 

the teeth bank of the Unesp-Araçatuba Dental School. 

The coronal portion of the tooth was removed at the 
enamel-cement junction using a low speed diamond 
wheel. Conventional debridement and mechanical 
preparation were made until #60 Kerr file. During bio-
mechanical preparation the canals were irrigated with 
distilled water. After cleaning and shaping, the canals 
were filled with EDTA for 3 minutes, and then washed 
with distilled water and dried with paper points.

Canals were obturated by lateral condensation 
technique with gutta-percha cones and 3 sealers: Sea-
lapex (Kerr) (30 specimens), Endométhazone, (Speci-
alités Septodont, Paris, France), 500 mg powder and 
0,2 ml Eugenol (30 specimens) or Topseal (Dentsply/
Maillefer) (30 specimens).

After obturation, 30 specimens (10 of each seal-
er) received immediate post space preparation; 30 
specimens (10 of each sealer) were incubated at 
37 oC during 30 days in 100% humidity, and then 
received post space preparation; the remaining 30 
specimens (10 of each sealer) were incubated in the 
same conditions mentioned above during 60 days to 
receive post space preparation. Therefore, 9 groups 
were established (Table 1).

Post spaces were prepared using Gates-Glidden drills 
plus manual condensers slightly warmed up. The root 
canal filling was removed until 5 mm of the obturation 
remained in each specimen, and then, a hermetic vertical 
condensation was made with manual condensers.

After post preparation, the teeth were externally air-
dried and the external surface or the root made imper-
meable with Araldite adhesive (Brascola, Brazil). Then, 
all specimens were placed in 2% methylene blue solu-
tion (pH 7,0) under vacuum during 15 minutes,1 and in-
cubated in the marker solution for 24 hours. The speci-
mens were then washed under running water and dried.

table 1. Summary of the treatment performed in each group accord-

ing to the sealer used and period after obturation that the post space 

preparation was realized.

sealer
Period after root canal filling

immediately 30 days 60 days

Sealapex Group I Group II Group III

Endomethazone Group IV Group V Group VI

TopSeal Group VII Group VIII Group IX
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6 6

5 5

4 4

3 3

2 2

1 1

0

A 169 drill was used to open 1-mm depth longitudi-
nal cavities in both vestibular and lingual faces, without, 
however, reaching the root canal. Chisel acting directly in 
these cavities was used to split each root in two pieces.

Both pieces were then disposed in wax sheets so 
that the full length of the obturation could be observed 
and these images could be recorded. Finally the mar-
ginal leakage was measured by the Sigma Scan (Jan-
del Scientific) software from the upper part of the ob-
turation to the most apical point reached by the dyer. 
The data were statistically analyzed.

results
A global analysis of the results showed that the 

lowest dyer infiltration happened when the post 
space was prepared immediately after root canal fill-
ing. Besides, among the sealers studied, Sealapex in 
the immediate and 30 days preparation and Topseal 
in the immediate preparation showed the smallest 
infiltration. Endométhazone, in the 3 periods of the 
study, Topseal, in 30 and 60 days, and Sealapex in 60 
days showed the bigger infiltration and there were no 
statistical differences in these results (Fig 1).

Discussion
The post space preparation of the root canal that 

will receive a prosthetic post is generally performed 
with Gates-Glidden, Largo or Peeso drills, warm con-
densers or chemical substances such as chloroform, 
eucalyptol or xylene. Although Kwan and Harrington4 
reported better results when Gates-Glidden drills 
were used in comparison to warm condensers, Madi-
son and Zakariansen5 did not find significant differ-
ences between the utilization of Gates-Glidden drills, 
warm condensers or chloroform. As a consequence 
of such contradictions, some alternatives have been 
suggested. Zuolo et al11 advise the partial removal of 
the filling with warm condensers and Largo drills, fol-
lowed by a condensation of the remaining filling with 
cold condensers. Valera et al10 performed immediate 
preparation with warm condensers and late prepara-
tion with Peeso drills. According to Romeiro et al,7 
during the late preparation a complete displacement 
of the filling may occur as a consequence of the sec-
tioning procedure itself, of the vibration and of the 
traction action of the drill.

In the present study the post space preparation 
was performed with Gates-Glidden drills, followed 
by vertical condensation with cold condensers, in all 
groups evaluated.

Regarding the time of post space preparation it 
was possible to verify that the post preparation per-
formed immediately after obturation provided a coro-
nary infiltration significantly smaller than when it was 
performed after 30 and 60 days of post preparation, 
and the canals filled with Sealapex showed similar 
infiltration among the groups where the post space 
preparation was performed immediately and after 30 
days of root canal filling.

The results of the present study regarding the mo-
ment of post space preparation agreed with the ones 
of Romeiro et al,7 who obtained better results with 
N-Rickert sealer in the immediate post space prepa-
ration and with the sealers Alpha Canal and Fill Ca-
nal after 72 hours and one week of root canal filling. 
The infiltration increased over the time of post space 
preparation for all sealers.

The results obtained by Valera et al10 can be com-
pared to the present report, as in both studies the 
dyer immersion was performed under vacuum condi-
tion. These authors did not find significant differences 

Figure 1. Marginal leakage medians of the root canal sealers X time of 

post space preparation.

Immediate 30 days 60 days
0 Sealapex

Endomethazone
TopSeal
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between the post space preparation immediately and 
7 days after filling with Sealapex. Similarly, the pres-
ent study verified that immediate post space prepara-
tion or after 30 days of root canal filling with Sealapex 
did not differ in the amount of infiltration measured.

We agree with Valera et al,10 who stated that the 
endodontist should perform the post space prepara-
tion, mainly because the endodontist often faces the 
morphological variations of the root canals, its inclina-
tion or incorrect teeth placement in the dental arcade. 
Such factors may influence in the direction of the post 
space preparation. Besides, it would reduce the risks of 
accidents related to the post space preparation.

It should also be taken into account that generally 
after post space preparation, a period of time is required 
until the post can finally be installed, when the contami-
nation of the prepared portion can occur. The empty 
space created by the post space preparation might 
became a saliva and bacteria reservoir. Moreover, the 
shorter length of the root canal filling and the presence 
of ramifications in this part of the canal will contribute to 
the microorganisms diffusion towards the periodontal 
ligament, which highlights the importance of the coro-
nal marginal leakage in relation to the apical leakage.

The recontamination of the root canal after its 
filling might be enhanced in the following situations: 
a) when the patient takes to long to make the final 
restoration; b) when the temporary sealing is lost; 
c) when there is a dental fracture.9 Recontamina-
tion may also occur during cementation of provisory 
crowns during appointments of a prosthetic job.31

According to Swanson and Madison,8 when filled 
root canals were exposed to artificial saliva coro-
nary infiltration could be observed either after 3 or 8 
weeks of exposition. Torabinejad et al9 verified that 
root canals completely filled were totally infiltrated 
by P. vulgaris in 10 to 73 days and by S. epidermidis 
in 15 to 51 days. Gish et al2 observed full bacterial 
penetrations in filled teeth with post space prepara-
tion in 66 and 90 days. Therefore, Magura et al6 rec-
ommend retreatment of root canals if the filling mate-
rials were exposed to the oral environment during at 

least 3 months, as it is considered that not only bac-
terial infiltration can occur, but also infiltration of its 
by-products and toxins, which are smaller molecules 
and infiltrate faster.

This research evaluated the coronal leakage after 
partial removal of the filling material immediately or 
after 30 and 60 days of obturation. As it is an in vi-
tro study, many variables of an in vivo situation were 
not eliminated, such as temperature alteration, pH, 
masticatory forces, etc. However, infiltration was 
observed in all specimens. These results agree with 
previous reports and are an alert to the clinician. Cor-
onary infiltration happens in such a frequency that 
special cares, from the post space preparation to the 
post cementation, must be taken to prevent contami-
nation or recontamination of the root canal already 
filled. Therefore, asepsis of the space prepared for 
post must be kept during all clinical procedures.

Regarding the special care mentioned above we 
would like to add to the observation of Valera et al10 

that not only the endodontist should be the one to 
prepare the post space, but also it would be ideal an 
post cementation in the same appointment, under 
rubber dam isolation, which will, therefore, reduce 
the chances of contamination of the space created 
in the root canal. Nevertheless, it would only be pos-
sible if pre-fabricated posts were used.

Conclusion
According to the experimental conditions and the 

results of the present research it was possible to con-
clude that the immediate post space preparation re-
sulted in smaller marginal infiltration than the prepa-
ration after 30 and 60 days of the root canal filling. 
Root canals filled with Sealapex and Topseal sealers 
showed smaller marginal coronary infiltration than the 
root canals filled with Endométhazone when the post 
space was prepared immediately after obturation. Post 
space preparation performed 30 and 60 days after root 
canal filling compromised the marginal coronary seal-
ing when Endométhazone and Topseal were used and 
after 60 days when Sealapex was used.
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