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Introduction

Root resorption is characterized by the loss of hard
dental tissues by the action of clastic cells (osteoclasts,
odontoclasts and dentinoclasts).>¢

Internal root resorption is a relatively rare occur-
rence,%12141620 generally asymptomatic, 3581114161718
and is detected in routine radiographic ex-
ams, 581112141720 in which it appears as a radiolu-
cent!34121416.18 and yniform!*!* lesion.

When this pathology has been diagnosed — if the
tooth is considered restorable and has a reasonable
prognosis —, endodontic treatment is the treatment of
choice,'® and must begin as quickly as possible to limit
the progression of internal resorption.®

Selection of the suitable restorative material for cas-
es of root perforation continues to be a challenge, espe-
cially if there is extensive tooth loss.!! Various bioma-
terials have been used to seal root perforations, among
them MTA has gained popularity due to its biocompat-
ibility, 47111218 potential to induce osteogenesis and ce-
mentogenesis,'® sealing capacity superior to that of oth-
er materials,' 141518 mechanical strength,'® capacity to
promote healing of the peri-radicular tissues,'® bacteri-
cidal activity,'*!® capacity for adhesion in the presence
of blood,!*!® radiopacity,*!* resistance to humidity,* in
addition to being well tolerated by the tissues.®

Due to its excellent physical and biologic prop-
erties, MTA has been used in various clinical situa-
tions, such as: pulpotomy, 711518 pulp capping, 1115
cases of root perforation,!*11141518 gpexification,”!*18
root canal filling,'*"* and in root resorptions.*!!

White MTA has a reduced setting time, increases
the fracture resistance of a weakened tooth, in addi-
tion to being of a color similar to that of the tooth."

The aim of this article is to report a clinical case
of internal root resorption with root perforation, us-
ing white MTA as reparative material.

Case report

The patient, a 19-year-old woman, was indicated
for endodontic treatment after radiographic analysis of
tooth #22, as it presented no clinical signs or symp-
toms. In anamnesis, the patient reported that she had
undergone orthodontic treatment for three years.

In the clinical exam, tooth #22 did not respond to
the test for pulp sensitivity to cold, and in the radio-
graphic exam (Fig 1) the presence of an oval-shaped
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bone rarefaction was verified in the middle third of
the root, which characterized internal root resorption.

The patient was informed of the diagnoses, treat-
ment and prognosis, which could even compromise
maintenance of the tooth, seeing that communica-
tion of the internal resorption with the alveolar bone
had been visible in the initial radiograph.

After coronal opening and access to the root ca-
nal, pulpectomy was performed with Hedstroem files,
with the aid of ultrasound, odontometry, irrigation
with sodium hypochlorite and final irrigation with
physiological solution and dressing with Ca(OH),
paste and distilled water. There was abundant bleed-
ing, characteristic of teeth with internal root resorp-
tion. The presence of dystrophic calcification did not
allow access to the apical third of the root (Fig 2).

In the second week, the second session was per-
formed, with instrumentation of the canal up to #80
file, irrigation with sodium hypochlorite and final
irrigation with physiological solution activated by
ultrasound and dressing with Ca(OH), paste, pro-
pylene glycol and iodoform. The canal was filled,
using a 1.2 ml special syringe and 0.17 Capillary Tip
(Ultradent®) (Fig 3). As the patient presented sensi-
tivity, 500 mg of naproxen every 12 hours for 3 days
was prescribed.

After this a new appointment was made to change
the Ca(OH), dressing for 15 days, then another three
changes every 30 days and a final change at 60 days,
all performed with canal instrumentation, irrigation
with sodium hypochlorite and final irrigation of
physiological solution activated by ultrasound and
dressing with Ca(OH), paste (Fig 4).

After the period of 6 months from the beginning
of treatment, and finding that the tooth was asymp-
tomatic, without bleeding and the internal resorp-
tion radiographically stable, including the formation
of mineralized tissue in the area of communication
of the internal cavity with the periodontium, the in-
ternal pulp cavity was filled with white MTA (Ange-
lus - Londrina - PR, Brazil) with the aid of calibrated
shims of the Schilder type (Fig 5).

Clinical/radiographic control was continued for
one year after beginning with the clinical treatment
(Fig 6). The tooth was shown to be stable, without signs
and symptoms and with absence of apical rarefaction,
however, with perceptible change in color, especially
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Figure 1. Initial radiograph of tooth #22, evi- Figure 2. Odontometry and emptying of root Figure 3. Radiograph showing root canal fill-

dencing internal resorption. canal with the aid of a Hedstréem file and ul- ing with Ca(OH), paste and iodoform.
trasound.

Figure 4. Radiograph showing root canal fill- Figure 5. Radiograph showing root canal fill- Figure 6. Follow-up radiograph after one year
ing with Ca(OH), paste and iodoform, 15 days ing with white MTA. It can be observed the for- of treatment.

after the first session. mation of mineralized tissue.

in the cervical third (Fig 7). As a minimally invasive al- ~ nique, in order to increase the thickness of the inserted
ternative for the esthetic recovery of this tooth, initially ~ gingiva, helping to mask the root discoloration at the
the option was to place a subepithelial conjunctive tis- gingival margin (Fig 8) and afterwards, the fabrication
sue graft, by means of the micro plastic surgery tech- of a direct facet made of resin composite (Fig 9).
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Figure 7. Lateral view, evidencing the darkening of tooth #22, mainly
on cervical.

Figure 9. Final aspect of smile, preserving the element #22 and reestab-
lishing anterior esthetics.

Discussion

Although its etiology and pathogenesis have still
not been completely elucidated,'® some factors have
been proposed for the development of internal root
resorption, such as trauma,®®12131416.1% excegsive heat
generated during denting cutting,®!*1619 resection of
the roots,!® and other iatrogenic causes. When there
is no specific cause, it is denominated idiopathic in-
ternal root resorption.'® These factors stimulate the
pulp tissue, leading to the development of inflam-
mation, and after this, some cells within the pulp dif-
ferentiate into osteoclasts and macrophages, result-
ing in dentinal resorption.*
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Figure 8. Clinical aspect of right facet in composite resin, performed
after the graft for increasing gingival thickness of tooth #22.

The cement acts to protect the external root sur-
face. The pre-dentin and odontoblast layers act to
prevent the resorption of dentin. However, the pulp
inflammation may lead to loss of the pre-dentin and
odontoblast layers, thus permitting resorption by
the clastic cells.? The internal aspect of the root ca-
nal is resorbed by the action of multinucleated giant
cells which are adjacent to the granulation tissue of
the inflamed pulp.!!?

Orthodontic movement has been associated with
some alterations in the dentin-pulp complex, such as
interruption of the odontoblast layer, alteration in the
microcirculation of the pulp and hypoxia. Depending
on the duration, type and magnitude of force, these
alterations may affect the pulp tissue in a reversible
or irreversible manner. Orthodontic forces are ca-
pable of triggering a cell response similar to that ob-
served during caries progression, cavity preparation
and occlusal trauma.® This may have occurred in the
case presented, involving tooth #22, which led to the
appearance of internal root resorption, however, as
it did not present signs and symptoms, late diagnosis
was made. Irrespective of the trigger factor (trauma,
orthodontic treatment or some other factor), there is
a general consensus that in order for progression to
occur, internal root resorption depends on two situa-
tions: the pulp tissue in the area of resorption must be
vital, and the coronal pulp must be completely or par-
tially necrotic so that resorption occurs, because it
allows the bacterial infection and microbial antigens
to enter into the root canal. Microbial stimulation is
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necessary for the continuation of inflammatory inter-
nal root resorption.’ Nevertheless, a negative pulp
sensitivity test cannot be obtained as a result of the
presence of necrotic pulp tissue in the coronal por-
tion of the root canal,'* as occurred in the clinical
case described, in which tooth #22 did not respond
to the sensitivity to cold test.

After the diagnosis of internal root resorption, the
treatment must be started rapidly, with the objective
of removing any vital remnant of apical tissue and
necrotic coronal portion of the pulp, which may be
sustaining and stimulating the resorption cells by
means of their blood supply.’® Therefore, coronal
opening of tooth #22 was immediately instituted
in order to empty the pulp cavity, using Hedstroem
files and ultrasound. According to Jacobovitz,!!
when blocking the activities of the cells responsible
for the resorption process, one avoids greater loss of
hard tissue, in addition to preventing this loss from
attaining the external surface of the root, resulting
in root perforation,' and destruction of the adjacent
periodontal tissues.*'* However, in the case of tooth
#22, when the diagnosis was made, communication
between the pulp cavity and the alveolar bone had
already occurred.

In the treatment of teeth with internal root re-
sorption, there is a great deal of bleeding due to the
presence of a part of the pulp that is alive, which
may make it difficult to visualize access to the canal.
By means of irrigation with sodium hypochlorite,
one obtains a reduction in bleeding, thus facilitation
visualization of, and access to the canal.? Calcium
hydroxide may also be used to control the bleeding;
in addition to this, it acts on necrotizing the resid-
ual pulp and causes the necrotic tissue to become
more soluble in the sodium hypochlorite.” Calcium
hydroxide has properties such as antibacterial ac-
tion to destroy microorganisms, dissolution of tis-
sues, stimulating the formation of hard tissues and
inhibiting clastic cells."’

The irregularities present in the root canal system,
especially in internal root resorption defects, make
it difficult to clean and fill the root canal. The persis-
tence of organic rests and bacteria in these irregulari-
ties may interfere in the success of endodontic treat-
ment in the long term.'® The removal of vital tissues
from the resorption gaps is aided by irrigation with
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sodium hypochlorite and the use of calcium hydrox-
ide paste, filling the entire canal and resorption gap,
leading to necrosis of any remaining tissue present in
this region, and causing these tissue remainders to be
removed by means of the irrigation with sodium hy-
pochlorite.? In the clinical case of tooth #22, irriga-
tion with ultrasound and calcium hydroxide dressings
were used to promote adequate cleaning and induce
repair by hard tissue deposition.

MTA may create an environment favorable to
periodontal cure, allowing the growth of cement on
its surface.! The clinical use of MTA in humans has
demonstrated its applicability in a humid environ-
ment, preventing bacterial infiltration and alkalini-
zation of the medium. On account of the presence
of calcium oxide in its formulation, it has biologic
properties similar to those of calcium hydroxide,
making it useful for healing the tissue.!! This is why
MTA was elected the filling material in the clinical
case of tooth #22.

One of the disadvantages of MTA is related to
its color.! The original formulation, gray MTA, may
cause a gray line that may be visible through the
tooth structure.'” White MTA was introduced in
2002 for use in esthetic areas.!® With the introduc-
tion of white MTA on the marked, the problem of
discoloration was revolved.! Because we used white
MTA in the clinical case of tooth #22, in spite of a
year having passed, there was a discrete discolor-
ation of the tooth, and it was necessary to perform
a graft to increase the thickness of the gingiva, and
afterwards place an esthetic facet.

Conclusions

Performing clinical and radiographic control of
teeth in patients submitted to orthodontic treatment is
important in the diagnosis of internal root resorption.

With the use of adequate techniques for empty-
ing the pulp cavity, irrigation activated with ultra-
sound and medications that help with hemostasis,
high success rates may be obtained in the treatment
of teeth with internal resorption.

The use of white MTA was shown to be an ex-
cellent alternative filling in internal resorptions with
great destruction and communication, as occurred
in this case, and with a favorable prognosis for the
maintenance of the tooth.
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Treatment of a lately replanted avulsed
permanent tooth: Case report

ABSTRACT

Avulsion after dental trauma is one of the most serious
emergencies in the dental offices. Treatment success for
this kind of injury lies on explaining to patients and den-
tists about the prompt management of the avulsed tooth.
In the present study it’s emphasized the relationship
between the whishes of the patient and his parents and
the maintenance of the avulsed tooth in the oral cavity,
exerting its esthetic and masticatory functions. Besides
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reimplanted, replantation technique, storage medium,
endodontic treatment of the reimplanted tooth, intraca-
nal medication and postoperative control contribute to
a better prognosis. Dental avulsion usually affects chil-
dren during their periods of bone growth, thus replanta-
tion aims to eliminate esthetic, psychological and social
consequences for the patient, and can avoid prosthesis,
satisfying patient’s whishes.

Keywords: Dental avulsion. Dental replantation. Facial

the time, other factors such as handling the tooth to be traumas.
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