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Use of a matrix for apexification procedure with

mineral trioxide aggregate
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Abstract

This articles describes a technique for placement of a matrix barrier prior to use of mineral trioxide aggregate (MTA) as an
artificial root-end barrier. The technique also demonstrates the use of a delivery system utilizing large-bore needles for the
predictable and precise placement of the barrier materials at the apex of the tooth.

Keywords: Apexification; artificial barrier; calcium sulfate; mineral trioxide aggregate.

INTRODUCTION

Recently, mineral trioxide aggregate (MTA) has been
popularized in endodontics due to a large amount
of research indicating the beneficial properties of
the material in terms of bio-compatibility, ease
of manipulation and placement, and a wide array of
applications. It has been used for procedures ranging
from direct pulp capping to perforation repair as well
as for inducing an artificial barrier in open-apex cases
(apexification).*”! A study comparing the effectiveness
of calcium hydroxide versus MTA has shown that this
material has been found to be as effective as calcium
hydroxide (Ca(OH),) for the treatment of cases with
an open apex. MTA has shown to be effective in
performing the same procedure in a considerably
lesser period of time with predictable results. The
authors also concluded that the chances for biological
calcific bridge formation are favorable when the root
canal apices are flush or underfilled with MTA.1®l

Lemon advocated the use of a matrix when the
perforation diameter is larger than 1 mm to avoid
extrusion of the sealing material.” The use of a
matrix is advisable since its placement in the area
of bone destruction provides a base on which the
sealing material, especially MTA, can be placed and
packed in the perforation.*'3 Several materials have
been recommended to create a matrix, in cases of
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perforations as well as teeth with incomplete formation
of apex; including calcium hydroxide, hydroxyapatite,
resorbable collagen and calcium sulfate.!'''®

The use of calcium sulfate or calcium sulfate
hemihydrate in combination with collagen has been
recommended as a barrier in a number of studies. This
article presents a detailed case report of the use of such
a matrix prior to placement of MTA as an apical barrier.

CASE REPORT

An 18-year-old male patient reported to the Department
of Conservative Dentistry and Endodontics,
M.A. Rangoonwala Dental College, with a chief
complaint of a discolored maxillary right central incisor.
History revealed that the patient had suffered trauma
at the age of 8 years and had received endodontic
treatment from a private clinic. Clinical examination
revealed discolored tooth no. 11, and access cavity
preparation was performed in the tooth. Radiographic
examination revealed Ca(OH), paste in the canal and an
incomplete formation of the root apex [Figure 1]. After
the placement of rubber dam, the pulp chamber was
cleaned and irrigated with 2.5% sodium hypochlorite.
The width of the canal was gauged, and it was found to
be equal to an ISO 140 no. K-file (Beutelrock, Miinchen,
Germany). The walls of the canal were cleaned using a
circumferential filing motion followed by an intracanal
dressing with Ca(OH), paste and sealing of the access
cavity with Cavit-G (ESPE, Seefeld, Germany).

One week later, the tooth was again isolated under
rubber dam and the canals thoroughly irrigated with
saline to wash out any remnants of the Ca(OH), dressing
and 17% liquid EDTA Smear Clear (SybronEndo,
CA, USA) for removal of the smear layer [Figure 2].
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Figure 1: Series of radiographs showing placement of the barrier material and mineral trioxide aggregate. (a) Pre-operative
radiograph showing remnants of calcium hydroxide paste; (b) 140 no. K-file placed to working length; (c) System of needles used
as a carrier for placement of the barrier material and mineral trioxide aggregate; (d) Barrier material in place in area of the bony
lesion; (e) Mineral trioxide aggregate compacted against the barrier material; (f) Backfill performed using thermoplasticized
Gutta-percha in the next appointment; (g) Completed coronal restoration

A combination of calcium sulfate hemihydrate and
de-mineralised bone particles (Type-I collagen) in
powdered form, Osseomold (Advanced Biotech
Products, India) was used in the formation of the
artificial barrier. The powder was mixed with saline
placed and packed using a delivery system comprised
of 2 large bore needles. The material was packed
against the bone and was allowed to be pushed
beyond the apex into the bony space formed due
to the periapical lesion in order to achieve a matrix
for the placement of MTA. Any excess material left in
the canal was removed using the ISO 140 no. K-File.
A radiograph was taken to confirm the placement
of the barrier followed by mixing the White MTA-
Angelus (Angelus, Londrina, PR, Brazil) and using the
same system of needles for delivery of the material.
Following the placement of MTA over the barrier,
butt-end of a paper point was used to compact the
material and clear out any excess from the walls.
Moistened gauze was placed in the remainder of
the canal and the access cavity sealed using glass
ionomer cement (Fuji, GC Corporation, Tokyo, Japan).
Since the MTA takes around 6-8 hours for complete
setting, the patient was called on the next day and
the moist gauze was removed and a plugger was used
to check the consistency of the MTA and to examine
if the material was thoroughly set. Subsequently,
backfill was performed using Obtura (Obtura/Spartan,
Fenton, MO, USA), and the access cavity was sealed
using composite resin. A radiograph confirmed the
completion of the endodontic therapy. Two weeks
recall radiograph revealed the complete resorption of
the calcium sulfate barrier. The patient was advised a
full coverage restoration. Since the patient demanded
better esthetics for the anterior tooth, we opted
for a metal-free crown. Accordingly, an IPS E.Max®
(Ivoclar Vivadent, AG, Germany) all ceramic crown

was fabricated and cemented using RelyX-100 cement
(3M ESPE, Germany). A 3-month follow-up revealed
complete healing and bone formation [Figure 3].

DISCUSSION

A number of methods have been recommended for
artificial apical closure. For a long time, calcium
hydroxide has been used as an apexification
material. The newly developed MTA has also
been shown to be effective in artificial root-end
closure. Both materials were found to stimulate the
formation of mineralized tissue, thereby providing
an adequate seal in the apical region.'”’ MTA, a
bio-compatible material, can be used to create a
physical barrier that also helps in formation of bone
and periodontium around its interface.!" Although
earlier studies recommended the use of a Ca(OH),
prior to MTA placement, recent studies report that
the initial use of Ca(OH), paste was not necessary
for apexification to occur, and it has shown to
be strongly related to the extrusion of MTA and
formation of barriers beyond the limits of the root
canal walls.®! The major problem in cases of a wide
open apex is the need to limit the material to the
perforation, thus avoiding the extrusion of a large
amount of material into the periodontal tissue.!'8!!

A large volume of the extruded material may set
before it disintegrates and get resorbed. This might
result in the persistence of the inflammatory process,
which may complicate or even prevent repair of
the tissue.'®" Using a matrix avoids the extrusion
of the material into the periodontal tissues, reduces
leakage in the sealing material and allows favorable
response of the periodontal tissues. As mentioned
before, a number of materials are available for the
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formation of the apical matrix.

Some studies mention the use of small pieces of
collagen membranes that are packed within the bone
space to create a matrix against which MTA can be
packed. This method seemsto be technique-sensitive
requiring a high level of accuracy in positioning and
placement of these membranes.!'>'l

The technique utilizing calcium sulfate or a combination

of calcium sulfate and collagen in a powdered form is
relatively simple as the placement is similar to that done
for MTA through the use of a carrier device. Further,
any excess material is easily removed by instrumenting
the apical region.>"®! The sequence of steps followed
in this technique have also been demonstrated using
an artificial model [Figure 4].

Calcium sulfate was found to induce tissue repair
when it was used for filling large surgical cavities

.

Figure 2: Snapshots taken under the dental operating microscope at x8 magnification; (a) Bleeding present at the apical exit of
the foramen; (b) Calcium sulfate apical barrier in place; (c) Mineral trioxide aggregate compacted against the apical barrier
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Figure 3: (a) Pre-operative photograph showing discolored maxillary right central incisor; (b) Post-operative photograph

showing tooth restored with an all-ceramic crown

Figure 4: A vertically sectioned model demonstrating the technique for the placement of the apical barrier and MTA. (a) Pre-operative
condition of a tooth with a wide open apex; (b) K-file placed to gauge the diameter of the apical exit of the canal; (c) A system of
two large-bore needles in place for placing the material directly in the apical region; (d) Barrier material (white colored) placed and
pushed in the bony lesion; (e) Mineral trioxide aggregate (blue colored) placed against the barrier material at a thickness of 4-5 mm;
(f) Thermoplasticized Gutta-percha compacted to the orifice level; (g) Composite resin used to seal the coronal access preparation
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because invagination of the epithelium, which
prevents bone formation, is avoided. Calcium
sulfate is resorbed after about 4 weeks, thereby
assisting in the formation of new bone tissue and
more favorable repair./2*-22!

Calcium sulfate may also be introduced using
specialized devices such as the Messing Gun or
Dovgan Carriers. Considerable care is taken to
ensure that the calcium sulfate does not contaminate
the walls of the canal as it can interfere with the close
adaptation of MTA. Ideally, the tip of the delivery
syringe should reach beyond the apical aperture.
Calcium sulfate is placed in small increments, and
the placement is confirmed radiographically. It has
a radio-opacity that is similar to dentin, and it sets
within 1-2 min. The speed of setting of the calcium
sulfate mandates that the tip of the carrier be cleaned
as soon as possible to avoid the tube being blocked
by the set material.

The combination of calcium sulfate as a matrix and
MTA has been demonstrated to be a good option for
creating artificial root-end barriers. The placement
of MTA is predictable and easily achieved, and the
outcomes are very encouraging.

REFERENCES

1. Economides N, Pantelidou O, Kokkas A, Tziafas D. Short-term
periradicular tissue response to mineral trioxide aggregate
(MTA) as root-end filling material. Int Endod J 2003;36:44-8.

2. de Deus G, Ximenes R, Gurgel-Filho ED, Plotkowski MC,
Coutinho-Filho T. Cytotoxicity of MTA and Portland cement on
human ECV 304 endothelial cells. Int Endod J 2005;38:604-9.

3. Felippe WT, Felippe MC, Rocha MJ. The effect of mineral
trioxide aggregate on the apexification and periapical healing of
teeth with incomplete root formation. Int Endod J 2006;39:2- 9.

4. Ribeiro DA, Matsumoto MA, Duarte MA, Marques ME,
Salvadori DM. Ex vivo biocompatibility tests of regular and white
forms of mineral trioxide aggregate. Int Endod J 2006;39:26-30.

5. Takita T, Hayashi M, Takeichi O, Ogiso B, Suzuki N, Otsuka K,
et al. Effect of mineral trioxide aggregate on proliferation of
cultured human dental pulp cells. Int Endod J 2006;39:415-22.

6. Torabinejad M, Watson TF, Pitt Ford TR. Sealing ability of
a mineral trioxide aggregate when used as a root end filling

10.

11.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

material. J Endod 1993;19:591-5.

Torabinejad M, Chivian N. Clinical applications of mineral
trioxide aggregate. J Endod 1999;25:197-205.

Pradhan DP, Chawla, Gauba K, Goyal A. Comparative evaluation
of endodontic management of teeth with unformed apices with
mineral trioxide aggregate and calcium hydroxide. J Dent Child
2006;73:2:79-85.

Lemon RR. Nonsurgical repair of furcal perforations with
defects. Dent Clin North Am 1992:36:349-457.

Rafter M, Baker M, Alves M, Daniel J, Remeikis N. Evaluation
of healing with use of an internal matrix to repair furcation
perforations. Int Endod J 2002;35:775-83.

Al-Daafas A, Al-Nazhan §S. Histological evaluation of
contaminated furcal perforation in dogs teeth repaired by MTA
with or without internal matrix. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 2007;103:92-9.

Jantarat J, Dashper SG, Messer HH. Effect of matrix placement
on furcation perforation repair. J Endod 1999;25:192-6.
Bargholz C. Perforation repair with mineral trioxide aggregate:
A modified matrix concept. Int Endod J 2005;38:59-69.
Mesimeris V, Sade E, Baer PN. Calcium sulfate as a
biodegradable barrier membrane: A preliminary report on the
“Surgiplast” technique. Periodontal Clin Invest 1995;17:13-6.
Alhadainy HA, Himel VT, Lee WB, El Baghdady YM. Use of a
hydroxylapatite-based material and calcium sulfate as artificial
floor to repair furcal perforations. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 1998;86:723-9.

Zou L, Liu J, Yin SH, Tan J, Wang FM, Li W, et al. Effect of
placement of calcium sulphate when used for repair of furcation
perforation on seal produced by a resin-based material. Int
Endod J 2007;40:100-5.

Holden DT, Schwartz SA, Kirkpatrick TC, Schindler WG.
Clinical outcomes of artificial root-end barriers with mineral
trioxide aggregate in teeth with immature apices. J Endod
2008;34:7:812-7.

Broon NJ, Bramante CM, Assis GF, Bortoluzzi EA,
Bernardineli N, Moraes |G, et al. Healing of root perforations
treated with mineral trioxide aggregate (MTA) and Portland
cement. J Appl Oral Sci 2006;14:305-11.

Holland R, Mazuqueli L, Souza V, Murata SS, Dezan E Jr.
Influence of the type of vehicle and limit of obturation on apical
and periapical tissue response in dogs teeth after root canal
filling with mineral trioxide aggregate. J Endod 2007;33:693-7.
Sottosanti J. Calcium sulfate: A biodegradable and
biocompatible barrier for guided tissue regeneration. Compend
Contin Educ Dent 1992;13:226-34.

Pecora G, De Leonardis D, Ibrahim N, Bovi M, Cornelini R. The
use of calcium sulphate in the surgical treatment of a through
and through periradicular lesion. Int Endod J 2002;34:189-97.

Murashima Y, Yoshikawa R, Wadachi R, Sawada N, Suda H.
Calcium sulphate as a bone substitute for various osseous
defects in conjunction with apicectomy. Int Endod J
2002;35:768-74.

Source of Support: Nil, Conflict of Interest: None declared.

J

Conserv Dent | Jan-Mar 2010 | Vol 13 | Issue 1 57



