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Abstract

placement.

MTA plug.

Introduction: One-step apexification using mineral trioxide aggregate (MTA) has been reported as an alternative treatment modal-
ity with more benefits than the use of long-term calcium hydroxide (CaOH) for teeth with an open apex. However, the orthograde
placement of MTA is a challenging procedure in terms of length control, especially in teeth with a wide-open apex. Therefore, we
took advantage of the desirable properties of Ca(OH)2 in the formation of apical barriers in order to control the length of MTA during

Case Presentation: We would like to report the successful treatment of tooth 8 (in a 10-year-old girl) with an open apex and peri-
apical lesions. In this case, we first used calcium hydroxide to form the primary apical barrier for six months and then we placed an

Conclusions: Based on evidence, both MTA and Ca(OH)2 can be used for the endodontic treatment of non-vital immature teeth. In
this case, we took advantage of special properties of MTA and Ca(OH)2 in apexification.
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1. Introduction

In teeth with incomplete root development due to
pulp necrosis through trauma or decay, the lack of apical
constriction at the end of the root canal makes control-
ling filling materials difficult and reduces the chances of
success in a root canal treatment. One option for treat-
ing immature teeth with pulp necrosis involves regen-
erative techniques, including revascularization. Advan-
tages include continued increasing the thickness of the
canal walls, apical root development, and apical closure.
The technique involves copious irrigation, minimal canal
preparation, and the use of antibiotic paste as an interim
medication. During a subsequent visit, bleeding is in-
duced in the canal to induce a clot that is covered with MTA.
In this case, revascularization was our first choice, but due
to the lack of clot formation, we chose an alternative treat-
ment. An alternative for standard root canal treatment,
apexification or root-end closure, has been advocated (1).
Teeth with an open apex need to be sealed with a hard tis-
sue barrier to prevent bacterial infections and to provide
favorable conditions for the formation of calcified tissue
in the apical area. Apexification is a method of inducing
a calcific barrier in a root with an open apex, or contin-

ued apical development of an incompletely formed root in
teeth with necrotic pulp (2). According to the existing lit-
erature, both MTA and calcium hydroxide can be used ef-
ficiently for apexification procedures. Mineral trioxide ag-
gregate (MTA) has been proposed as a material suitable for
one-visit apexification (3-5), as it combines biocompatibil-
ity (6,7) and a bacteriostatic action (8) with favorable seal-
ing ability when used to repair root/pulp chamber perfo-
rations (9) or a root end filling material (10). For this rea-
son, it is considered an appropriate apexification material
(11). When MTA is mixed with sterile water, it forms a col-
loidal gel, and its setting time is 3 - 4 hours in the presence
of moisture (12). MTA had less leakage, better antimicrobial
properties, high marginal adaptation, and a short setting
time (4 hours)(12,13). Despite this, difficulties in delivering
and filling the canal with MTA material from an orthograde
direction have been reported (14, 15).

Calcium hydroxide is one of the most important
medicaments used in the treatment of pulp conditions
and apical periodontitis (16). The use of Ca(OH), in apical
barrier formation has shown promising results. Because
of its enhanced success rate, easy availability for the clini-
cian, and affordability for patients, it has gained the widest
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acceptance in the literature (17). Sheehy and Roberts re-
ported that the use of calcium hydroxide for apical barrier
formation was successful in 74 - 100% of cases, and the av-
erage time for apical barrier formation ranged from 5 to 20
months (18). However, calcium hydroxide as a treatment of
choice has several disadvantages, such as multiple patient
visits and reduced fracture resistance of the tooth due to
the prolonged use of calcium hydroxide (19). In addition,
the nature of the barrier formed with calcium hydroxide
is incompletely calcified and porous (20), thus each of the
methods mentioned above has limitations. In this case,
we took advantage of the desirable properties of MTA and
Ca(OH),. One way to prevent the apical extrusion of MTA
and, consequently, to obtain a good apical seal is the cre-
ation of a primary apical barrier with calcium hydroxide
in a long-term period.

2. Case Presentation

An 11-year-old female patient with a history of trauma
two years ago and severe pain in tooth 8 was referred to the
department of endodontics at Hamadan Dental University.
She was not under any treatment. The right maxillary cen-
tral incisor was non-vital and tender on percussion. Ra-
diographic examination revealed a wide-open apex and
an associated periapical lesion was noticed in relation to
the right incisor (Figure 1). In this case, revascularization
was our first choice. During the first appointment, af-
ter the administration of local anesthesia using 2% lido-
caine with 1:80000 epinephrine and rubber dam isolation,
tooth 8 was accessed (Figure 2). The canal length was con-
firmed radiographically with the first endodontic instru-
ment. Preparation of the canal was performed very lightly
and irrigated using 5/25% sodium hypochlorite (NaOCI).
Then, the canal was dried with paper points and an an-
tibiotic paste as an interim medication was spun into the
canal. Access to the cavity was sealed with glass inomer
(GI). The patient was recalled after three weeks. At a sub-
sequent visit, we tried to induce bleeding in the canal, but
we did not reach the result. Hence, we have started apexi-
fication. In this case, the apex of the tooth had a divergent
form and placing the MTA was very difficult. Therefore, we
decided to start apexification with Ca(OH),. Pure Ca(OH),
powder was mixed with sterile saline to a thick consistency
and packed in the canal (Figure 3), and access was sealed
with GI. At 3-month intervals, a radiograph was taken to
evaluate whether a hard tissue barrier had formed. After
six months, the size of the periapical lesion was reduced
(Figure 4), the Ca(OH), washed out of the canal with NaOC],
and aradiograph was taken to evaluate the radiodensity of
the apical stop. In this case, a hard tissue barrier was par-
tially formed and placing the MTA was easier than before

(Figure 5). So, in order to prevent further weakening of the
canal walls, we preferred to continue treatment by MTA.
Ca(OH), was washed from the canal and MTA was mixed
and placed into the apical 3 to 4 mm of the canal (Figure 6).
Awet cotton pellet was placed against the MTA and left for
one day, and then the entire canal was filled with warmed
gutta-percha (Figure 7). After filling the root, the mate-
rial was removed to below the marginal bone level and a
bonded resin filling was placed (Figure 8). In this case, af-
ter 1.5 year, the periapical lesion healed (Figure 9).

Figure 1. Preoperative Radiograph

3. Discussion

The goal of apexification is to obtain an apical barrier
to prevent the passage of toxins and bacteria into the peri-
apical tissues from a root canal (21). Based on the existing
literature, both MTA and calcium hydroxide can be used ef-
ficiently for apexification procedures. MTA has good seal-
ing ability, good marginal adaptation, a high degree of bio-
compatibility, and a reasonable setting time, and it can be
used in the presence of moisture in the root canal (22).
Witherspoon and Ham asserted that MTA provides scaf-
folding for the formation of hard tissue and the potential
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Figure 2. Tooth 8 Was Accessed

Figure 3. Radiographic View After Dressing the Canal With Ca(OH),

for a better biological seal (23). Despite this, difficulties in
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Figure 4. Six Months After Placing Ca(OH),

delivering and filling the canal with MTA material from an
orthograde direction have been reported (14, 15). The use
of Ca(OH), in apical barrier formation has shown promis-
ingresults. Because of its enhanced success rate, easy avail-
ability for the clinician, and affordability for patients, it has
gained the widest acceptance in the literature (17).

Some of the postulated mechanisms of Ca(OH), are as
follows: (24)

1. The presence of a high calcium concentration
increases the activity of calcium-dependent pyrophos-
phatase

2. Direct effect on the apical and periapical soft-tissue

3. High pH, which may activate alkaline phosphatase
activity

4. Antibacterial activity

In the present case, we took advantage of the advan-
tages of both methods. In this case, because of wide-open
apex in tooth 8, and to prevent the extrusion of MTA into
periapical tissue, we first used calcium hydroxide. The cal-
cium hydroxide initiated hard tissue formation. Despite
the incomplete barrier formed with calcium hydroxide
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Figure 5. A Hard Tissue Barrier Was Partially Formed (After Six Months) Figure 7. The Canal Was Filled with Warmed Gutra-Percha

Figure 8. The Tooth Was Restored with a Composite Resin Bond

Figure 6. Apical Plug of MTA in the Canal advantages of long-term calcium hydroxide, we continued
treatment with MTA. The successful treatment method in
the current case is similar to many other published case re-
(20), it seems to be sufficient for creating a barrier against ports,in which calcium hydroxide and MTA have been used
MTA extrusion. In the present case, a primary apical bar-  to treat immature teeth with necrotic pulp (25-28).

rier was created in six months. Then, to prevent the dis- Based on evidence, both MTA and Ca(OH), can be used
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Figure 9. The Periapical Lesion Healed (After 1.5 Years)

for the endodontic treatment of non-vital immature teeth.
In this case, we took advantage of the desirable properties
of MTA and Ca(OH), in apexification.
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