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One-visit Apexification Using MTA and Reattachment of a Crown-root Fractured Tooth
with Severe Coronal Damage: A Case Report
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— Abstract

In dental trauma, reattachment of the original tooth fragment improves the reproduction of original tooth shape,
texture, color, and radiolucency; thus, it provides good aesthetics.

A 9-year-old boy was referred due to complicated crown-root fracture of the maxillary right central incisor. Although
it had poor prognosis due to severe coronal damage and subcrestal fracture, reattachment of the tooth fragment was
chosen due to the patient's age. One-visit apexification with mineral trioxide aggregate (MTA) was performed, followed
by osteotomy and reattachment of the tooth fragment with post placement.

Regular observation revealed no clinical signs or symptoms and no radiologic complications.
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I. Introduction

Crown-root fractures, defined as fractures involving enamel,
dentin, and cementum, are classified as uncomplicated or
complicated depending on pulpal involvement. These crown-
root fractures comprise 5% of injuries affecting permanent
dentition[1]. Complicated crown-root fractures present both
endodontic and restorative problems due to pulpal exposure
and fracture lines extending subgingivally[2].

Restorative treatment options for crown-root fractures
are determined by the degree of subgingival extension; this
includes restoration after surgical exposure of the fracture
surface, restoration after orthodontic extrusion, or surgical ex-
trusion of apical fragment and intentional replantation[1,3-6].

However, extraction or decoronation is indicated if the fracture
line follows the long axis of the tooth, or if the coronal frag-
ment comprises more than one third of the root[1].
Reattachment of the tooth fragment serves as a transitional
treatment alternative until an age when gingival margin con-
tours are relatively stable[1]. This technique can improve the
reproduction of original tooth shape, texture, radiolucency,
and function; further, it can shorten the treatment time[5,7].
Although this procedure requires strict moisture control, suc-
cessful cases have been reported in crown-root fracture[7-10].
In extensive tooth fractures, reattachment of the tooth frag-
ment is difficult to perform[3], but reattachment with a post
for inner reinforcement has been reported[11]. In this situation,
the space provided by the pulp chamber is used as the space
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for the post.

Apexification is needed to place the post when trauma oc-
curs in immature permanent teeth. Traditional apexification
with calcium hydroxide has a disadvantage in that this proce-
dure demands time and periodic material changes. In recent
years, mineral trioxide aggregate (MTA) has been introduced.
Importantly, MTA has a fast setting time, good biological and
physical properties, and is less sensitive to moisture[12].

This report describes the treatment procedure and results
of reattachment of a crown-root fractured tooth with severe
coronal damage, including one-visit apexification with MTA
and intracanal-post reinforcement.

II. Case Report

A 9-year-old boy visited the Department of Pediatric Den-
tistry, Wonkwang University, with the chief complaint of injury
to the upper front tooth after trauma from a baseball bat. The
maxillary right central incisor was fractured, and the maxil-
lary right lateral incisor was completely avulsed (Fig. 1). The
avulsed tooth could not be found in the injured area. The pa-
tient's medical history was insignificant and extra-oral exami-
nation was normal.

The intra-oral examination revealed a complicated crown-
root fracture in the maxillary right central incisor. The radio-
graphic examination revealed an incomplete root apex without
alveolar bone fracture, root fracture, or dislocation. The frac-
tured coronal fragment of the maxillary right central incisor
was gently removed. The tooth remnant exhibited no mobility.

The maxillary right central incisor had a poor prognosis due

Fig. 1. Complicated crown-root fracture of the maxillary
central incisor detected during initial radiographic exam.
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to severe coronal damage, and the parents were notified of
the possibility of extraction or decoronation. However, consid-
ering the age of the patient and avulsion of the maxillary right
lateral incisor, reattachment of the tooth fragment was chosen
despite potential limitations of the treatment.

On the day of the trauma, pulp extirpation and working-
length determination were performed under 2% lidocaine
buccal infiltration (Fig. 2A). Subsequently, apexification was
performed with MTA (ProRoot MTA, Dentsply Tulsa Dental,
Johnson City, TN, USA). MTA was filled to a level of apical 5.0
mm. Temporary filling with cotton and caviton was performed
to wait for the final setting of the MTA (Fig. 2B). The coronal
fragment was stored in saline solution for reattachment. CT
images were taken for extraction of palatally impacted me-
siodens (Fig. 3).

—

Fig. 2. (A) Working-length determination. (B) Apexification
was performed with MTA.

-

Fig. 3. The fracture line and MTA plug of the maxillary right
central incisor were observed on CT images.



After 10 days, the tooth remnant was buried in the gingiva.
Under 2% lidocaine nasopalatine nerve block and buccal in-
filtration, buccal and palatal flaps were elevated, and the root
portion was exposed (Fig. 4A). Osteotomy was performed to
completely expose the fracture line under the alveolar bone
(Fig. 4B). The caviton was removed and the setting of the MTA
was confirmed. The fiber post (FRC Postec Plus, Ivoclar-Viva-
dent AG, Schaan, Liechtenstein) was then placed in the root
canal and confirmed to fit with the coronal fragment.

Fig. 4. The reattachment procedure. (A) Flaps were elevated
and the root portion was exposed. (B) Osteotomy was
performed. (C) FRC post was placed with dual-cured resin.
(D) Reattachment of coronal fragment and polishing were
performed.
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In order to eliminate moisture contamination, rubber dams
or gingival cord packing were recommended in the bonding
process. However, in this case, there was no undercut to main-
tain the rubber dam clamp, so cotton and suction tips were
used to prevent blood contamination.

The tooth remnant was acid-etched for 15 seconds with
37% phosphoric acid gel (DenFil™ Etchant-37, Vericom, Chun-
cheon, Korea), then washed with air-water spray and dried.
Next, a conventional 2-bottle adhesive system (Scotchbond
MultiPurpose Plus, 3M ESPE, St. Paul, MN, USA) was applied
and light cured for 20 seconds. The root canal was filled with
dual-cured resin (LuxaCore Z-dual, DMG, Hamburg, Germany),
the post was placed, and the remnant was polymerized (Fig.
40).

The crown fragment was treated in the same manner as the
root, and reattachment was performed with a flowable resin
(Filtek Z350 XT, 3M ESPE, St. Paul, MN, USA). Excess cement
was removed prior to polymerization. Because the attachment
parts were not completely matched, they were reinforced with
resin and polished with an ET bur to achieve a smooth surface
(Fig. 4D). Sutures were then applied. During the operation, the
palatal impacted supernumerary tooth was extracted. A peri-
apical radiograph was taken after surgery (Fig. 5A).

One week later, sutures were removed and follow-up was
performed every 3 months. Pocket depth measurement and
periapical radiography were performed at admission. A pocket
depth of 3.0 - 4.0 mm was observed on the palatal side;

B CDE
H) Clinical view at 5-, 11-, and 23-month follow-ups.

Fig. 5. (A) Radiograph following reattachment.

523

J nd o«
< ]

Radiographs obtained at 2-, 5-, 11-, and 23-month follow-ups. (F, G,
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Fig. 6. Because cystic change of both maxillary canines was observed at 19 months, CT images were taken. These showed
acceptable periodontal health and no pathological findings in the apical root of the maxillary right central incisor.

bleeding on probing was not observed. Plaque management
and tooth brushing instruction were performed as needed.
Follow-up at 23 months showed acceptable periodontal health,
no signs of ankylosis or poor aesthetics, and normal function.
Notably, there were no pathological findings in the apical root
(Fig. 5, 6).

II. Discussion

Crown-root fracture is a relatively common trauma to the
maxillary anterior teeth in children[13]. Because trauma to oral
structures has a significant psychological impact on children,
careful treatment approaches are needed|8].

In subgingival crown-root fractures, treatment is often chal-
lenging because the fracture line invades the biologic width.
The biologic width is defined as the junctional epithelium and
supracrestal connective tissue attachment surrounding each
tooth. The mean dimensions of the biologic width range from
1.5 to 2.7 mm. If the margins of the restoration invade this bi-
ologic width, increased plaque accumulation occurs, potentially
causing more severe gingival inflammation. This inflammation
may be followed by periodontal destruction with increased
pocket depth, loss of attachment, and gingival recession[14].
Therefore, root recontouring, gingivectomy and osteotomy,
orthodontic extrusion, or surgical extrusion are proposed to
secure the biologic width. If the decision is made to reattach
the tooth fragment, gingivectomy and osteotomy are indi-
cated[10].

The gingivectomy and osteotomy procedure decreases the
crown-root ratio, which is not indicated in the aesthetic area.
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However, this gingivectomy and osteotomy procedure is ad-
vantageous in that it is simple and immediate restoration is
possible[15]. In this case, reattachment of the tooth fragment
was selected because of the young age of the patient, as well
as because the maxillary lateral incisor was avulsed and the
tooth fragment was well-preserved. Thus, flap surgery with
osteotomy was performed to secure complete isolation and
biologic width of the operative field.

The reattachment of a tooth fragment can be performed
quickly, requiring less cooperation of the patient. Such reat-
tachment can improve the reproduction of tooth color, shape,
and contour, increase the patient's self-esteem, and provide
a better biological surface for periodontal attachment(2,3,7].
Adhesive agents can also provide sufficient bonding strength
to withstand the slow loading from masticatory stresses[16].
Moreover, when comparing treatment satisfaction of parents
of child patients, satisfaction with reattachment of the tooth
fragment is higher than that of resin restoration[11]. Therefore,
if an intact fragment is available, its reattachment will be the
most functional and aesthetic treatment option[8,17].

When extensive tooth fractures are present, intracanal rein-
forcement with a post may be needed to reattach the tooth
fragment. Posts provide greater retention and stability of the
tooth fragment and distribute the stress along the root. A va-
riety of posts have been proposed to support the fragments.
Fiber posts are often used because of the advantage of a
modulus of elasticity similar to that of dentin[13].

Although pulpotomy is reportedly successful in completing
the root formation in trauma with pulp involvement([2], apexi-
fication is required for post placement and coronal restora-



tion. In the past, apexification was performed by using calcium
hydroxide in the root canal to induce formation of hard tissue
and apical closure, followed by filling with gutta-percha cone.
This procedure demands time, periodic material replacement,
and can create problems with the quality of the induced hard
tissue, particularly with respect to material weakening the den-
tin[12,18].

One-visit apexification was proposed to place the MTA at
the apical 5.0 mm to avoid root fracture due to dentin weak-
ness. The fast setting time of the MTA enabled immediate
crown restoration. A study by Simon et a/[19] concluded that
one-visit apexification with MTA is a predictable and reproduc-
ible clinical procedure through adequate follow-up. The au-
thors of the prior study suggested that this technique may be
an alternative to the use of calcium hydroxide.

Lin et a/[20] reported that MTA has a similar success rate to
that of calcium hydroxide in the apexification of immature per-
manent teeth. Moreover, MTA can achieve higher success rates,
because it is easy to obtain patient cooperation with such a
short treatment time. MTA has been used as a promising suc-
cessor to replace calcium hydroxide for pulpal and periodontal
healing complications after trauma[18].

In this case, one-visit apexification with MTA was performed
on the day of trauma. Then, using the space of the pulp cham-
ber, a post was placed in the root canal and reattachment of
the tooth fragment was possible in a short period of time.

This case was limited because the biologic width on the
palatal side was not fully established. In principle, in a case of
subcrestal crown-root fracture, restoration after orthodontic
extrusion or surgical extrusion of the apical fragment is in-
dicated. To compensate for this limitation, pocket depth was
measured at each visit to assess periodontal health; rigorous
plague management and tooth brushing instruction were also
performed. Long-term prognostic evaluation of periodontal
health will be needed.

In addition, ankylosis is infrequently reported when MTA is
placed in the root perforation area in animal studies[21]. The
occurrence of ankylosis of the maxillary right central incisor
should be evaluated periodically.

IV. Summary

In dental trauma, reattachment of the tooth fragment im-
proves the reproduction of original tooth shape, texture, color,
and radiolucency; thus, it provides good aesthetics. However,
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this technique cannot be considered a durable procedure for
the management of extensive fractures.

The findings from this case suggest that good preservation
of a tooth fragment, combined with the ability to perform flap
surgery with osteotomy, may enable reattachment of the tooth
fragment with post placement. Moreover, this approach can
be a viable treatment option for complicated crown-root frac-
tures, despite the occurrence of severe coronal damage. If the
tooth has an incomplete root, one-visit apexification with MTA
can be considered.
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