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Abstract:

In this study, 120 teeth having periradicular pathosis were treated with single
visit root canal treatment and then obturated with either calcium hydroxide
containing sealer or mineral trioxide aggregate based sealer. The healing of
periradicular pathosis was examined at 3, 6, and 12 months by clinical and
radiological evaluation. Collected data were analyzed with standard statistical
methods by using SPSS version- 20. The results showed that at 3 and 6 months,
the differences between calcium hydroxide containing sealer or mineral
trioxide aggregate based sealer were not statistically significant. However, the
healing capability of periapical radiolucency at 12 months between two groups
was statistically significant (P=0.03). The final outcome of the clinical and
radiological investigation showed successful results of 96.6% and 98.1% in
calcium hydroxide and mineral trioxide aggregate group, respectively. In
conclusion, both calcium hydroxide and mineral trioxide aggregate based
sealers are almost equally effective in single visit root canal therapy for the
management of periradicular pathosis.

Key words: Periradicular pathosis, nonsurgical endodontic
treatment, calcium hydroxide, mineral trioxide aggregate.

INTRODUCTION:

Infections of the dental pulp occur as a consequence of caries,
dental operative procedures, and trauma, and involve a mixed,
predominately Gram-negative anaerobic bacterial flora,! and
often cause total pulpal necrosis and subsequently stimulate
an immune response in the periapical region.2This is
commonly referred to as a periapical lesion and appeared
either in the form of dental granulomas, radicular cysts or
abscess.?3 The frequency of cysts, periapical granuloma, and
abscesses were ranged between 6% to 55%., 9.3% to 87.1%,
and 28.7% t070.07%, respectively. Furthermore, the incidence
of the radicular cysts usually increases as the size of the
periapical lesions increase but they may also represent as
granulomas.>*

Surgical intervention is recommended only after non-surgical
techniques have failed because many studies have reported
that 94.4% of complete and partial healing of periapical lesions
could be achieved with nonsurgical endodontic
therapy. >® Furthermore, it can promote the healing of large
periapical lesion by cleaning, shaping, and three-dimensional
fluid-tight obturation of root canal system. Root canal sealers
also play an important role to attain an impermeable seal
between core materials and root canal walls. They can be
group according to their basic components such as zinc oxide
eugenol, calcium hydroxide, glass-ionomer, resin, iodoform,
silicon and recently MTA fillapex root canal sealer, and
biodentine sealer..??

The concept of doing complete endodontic treatment in one
visit is not new. It was there for at least 100 years.” Nowadays
with the development of new instruments, materials, and
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techniques single visit RCT can be done in almost all cases. It
has many benefits such as less time required, economical, and
more comfortable for roving and busy patients.®® Therefore,
the purpose of this study is to compare the effectiveness of
Calcium Hydroxide and MTA based sealer for managing
periradicular pathosis by single visit endodontic treatment.

MATERIAL AND METHODS:

A total of 120 permanent teeth having periradicular pathosis
was treated with single visit root canal treatment and then
obturated either with calcium hydroxide containing sealer
(Seal apex) or mineral trioxide aggregate based sealer (MTA
Fillapex). The steps of the treatment procedure were as
follows: mouth preparation followed by straight-line access
cavity preparation and then the removal of coronal necroses
tissue was performed. The root canal was then negotiated,
checked the canal patency and determination of the working
length. Biomechanical preparation of the canal was performed
by irrigation with 2.5% NaOC| and EDTA. The smear layer was
further removed with liquid EDTA and 2% chlorhexidine. The
canal was dry with a sterile paper point.

Root canal sealers were mixed according to the manufacturer's
instructions. Mixed sealers were then applied to the root
canals and its walls by using lentulo-spirals attached with a
slow speed handpiece. Finally, root canals were obturated
with the Gutta-percha cones and sealed by the lateral
compaction technique. The access cavity was then filled with
Glass-ionomer cement. Evaluation:

The healing of periradicular pathosis was examined at 3, 6, and
12 months by clinical and radiological evaluations. Collected
data will be analyzed through standard statistical methods by
using SPSS version- 20. Ethical clearance was obtained from
the Institutional ethical board.

RESULTS:

The study involved 120 cases of endodontically involved teeth
with periradicular pathosis. Out of 120 patients, 62 patients
(51.7%) were male and 58 patients (48.3%) female, and the
age range as between 10 to 40 years. The etiology of
periradicular pathosis of the patients was due to caries in
54(90.0%) calcium hydroxide and 56(93.3%) mineral trioxide
aggregate. The remaining cases were due to trauma and the
etiological difference between the two groups was statistically
significant (P=0.001).

The clinical (Table-1) and radiological findings ( Fig 1&2)
showed that after 3 months, 5(8.3%) calcium hydroxide cases
revealed no change in radiolucency, and 55(91.7) cases
reduced radiolucency. On the other hand, and in MTA group,
5(8.3%) cases no change in radiolucency, 55(91.7%) cases
reduced radiolucency. There was no case in both the group
who showed increased and disappeared radiolucency. The
Association of periapical radiolucency at 3 months between
two groups was not statistically significant (p=0.42).

After 6 months in Ca(OH)2 group, 2(3.3%) cases no change in
radiolucency, 58(96.7%) cases reduced radiolucency, but none
of them had increased radiolucency. In MTA group, 02(3.3%)
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cases no change in radiolucency, 58(97.7%) cases reduced
radiolucency and none of them had increased radiolucency.

Table 1. Results of clinical assessment
Calcium hydroxide (n=60)

Induction status Mineral trioxide aggregate (n=60)

Oday 3 months 12 months Oday 3 months 13 months

Pain and swelling status

Pain 4 1 2 56 1 1
Tenderness on 54 3 1 3 3 1
percussicn
Swelling

2 v] 4] 1 4] o

No abnermality present

[1] 56 57 o 56 57
Periapical radiolucency
Static - 5 2 - 5 1
Reduced Size - 55 58 - 55 58
Increased Size - 3 1] - [t} o

Figure 1. Representative radiological photographs of
obturated tooth by mineral trioxide aggregate.

From left to right and above : Initial radiograph, Working Length
Determination, Post  Obturation, Follow-up  (3Months),Follow-up
(6Months),Follow-up (12Months)

Figure 2. Representative radiological photographs of
obturated tooth by calcium hydroxide
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From left to right and above : Initial radiograph, Working Length
Determination, Post  Obturation, Follow-up  (3Months),Follow-up
(6Months),Follow-up (12Months)

The Association of periapical radiolucency at 6 months
between two groups was statistically not significant (p=0.07).

After 12 months, the radiological evaluation in Ca(OH)2group
02(3.3%) cases are in static radiolucency, 58 (96.67%) cases
reduced radiolucency. In MTA group 01 (1.7%) cases are in
static radiolucency, 59 (98.3%) cases reduced radiolucency.
None of the cases had increased radiolucency. The Association
of periapical radiolucency at 12 months between two groups
was statistically significant (P=0.03).

The final outcome of the therapy with calcium hydroxide and
mineral trioxide aggregate was as follows: 58 (96.67%) calcium
hydroxide cases were successful and 02(3.3%) were doubtful.
In mineral trioxide cases, 59(98.1%) were successful and
01(1.7%) cases were doubtful. There are no failure cases in
both groups.

DISCUSSION:

The present study confirms that MTA Fillapex is also suitable
for root canal obturation. Many studies have indicated that
only chemico-mechanical canal preparation is not sufficient
enough to disinfect the canal because it needs intra-canal
medicaments like calcium hydroxide for few days to withstand
the canal microorganisms.1®!! However, recently published
studies described the role of instrumentation and irrigation of
canal with anti-bacterial agents is more important than in
dressing with the intracanal medicament in one and multiple
visits.'>3 Furthermore, a hermetic 3-dimensional filling is also
essential to reduce periapical inflammation.'* This filling is
currently achieved using a combination of endodontic sealer
and gutta-percha. Gutta-percha has good physical and
biological properties, but the lack of adhesiveness and flow
makes the association with  endodontic  sealers
necessary.®'> Moreover, a connection may be established
between the main root canal and periodontal ligament, as well
as the apical foramen through the root canal ramifications,
such as lateral, secondary, and accessory
canals.'®17.18 Therefore, to reduce the localized periodontal
problems, it is also important to have the ability of root canal
sealers to flow into these irregularities.®?° The use of calcium
hydroxide kept its popularity due to antibacterial activity,
mediates the degradation of bacterial lipopolysaccharides.?!
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Furthermore, it induces healing by hard tissue formation, and
control  inflammatory  root  resorption.??? Sealaplex,
commercial calcium hydroxide based endodontic sealer, even
though relatively soluble after application but this does not
affect its sealing property.?223

Recently developed mineral trioxide aggregate initiated the
closure of main canal foramen by the formation of new
cementum with the absence of inflammatory cells after 6
months.2* MTA endodontic sealer (MTA fillapex, Angelus,
Brazil) is composed of MTA, salicylate resin, natural resin,
bismuth, and silica. In addition to its excellent biocompatibility
and produces a hermetic seal, it has antimicrobial activity
against S. aureus, E. coli, C. albicans and E. faecalis due to its
by its high pH. It also provides an impermeable seal with the
dentin and cementum and promotes healing of periodontal
ligament. Furthermore, its sealing ability is higher than the
conventional zinc oxide eugenol based cement and almost
similar to epoxy resin-based cement.>!> Moreover, it is less
sensitive to humidity and blood contamination.5?%

By using Ca hydroxide based sealer, Oliet S? reported a
success rate of 89% for single-visit endodontic treatment;
Soltanoff and Montclair ¥’ reported a success rate of 85%.
Pekruhn RB 28 reported a failure rate of 5.2% and a success rate
of 94.8% in a study of one visit root canal treatment. Wolchs
12records of over 2000 cases treated by single visit root canal
therapy showed that less than 1% of patients indicated any
severe reaction. Similar type results were also observed by
Grecca et al.3° In their animal study, induction of periredicular
pathosis was observed and Ca(OH)2 containing sealer
(Sealapex) showed a better result than the Zinc oxide-eugenol
sealer (P<0.05)

According to a study by Filho MT et al3!it was found that
Ca(OH)2 containing sealer (Sealapex) was significantly better
in terms of histopathological repair when compared with the
ZOE sealer of the Grossman type. In cases of overfilling, Filho
MT et al 3! found in a histopathological evaluation that ZOE in
contact with periapical tissues promoted a severe
inflammatory infiltrate. edema, congested capillaries, and
scarce collagen fibers. In contrast, when Sealapex was
extruded into the periapical region, there was the intense
activity of macrophages and the formation of mineralized
areas close to the sealer. So inflammatory infiltrates in the
periapical tissues were mild in the Ca(OH)2 (Sealapex) Group
(57.9%) when compared to the ZOE group (92.9%).

CONCLUSION:

It is well accepted that after complete debridement and
disinfection, total obliteration of the root canal system
performed with biocompatible materials constitutes one of
the principal prerequisites for successful endodontic therapy.
For attaining this object, the choice of a sealer will influence
the outcome of endodontic therapy. Mineral trioxide
aggregate and calcium hydroxide could be used as root canal
sealer with high biocompatibility compared with other sealers.
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