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Treatment of a Horizontally Impacted and
Dilacerated Maxillary Central Incisor and
an Impacted Canine
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During orthodontic treatment of impacted teeth, use of appropriate anchorage against the traction force is important. Tooth anchorage with multi-bracket appliances is commonly used but sometimes it causes unwanted movements of adjacent teeth. Skeletal anchorage devices are therefore considered to minimize such side effects. Still their
survival rate and positioning are highly limited according to the bone density and the interradicular space. This
case report presents a case of two impacted teeth, one of which is dilacerated and horizontally angulated. Using the
microplate with short screws and a bendable neck, negative effects on adjacent teeth were minimized and impacted
teeth were repositioned with good stability.
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Introduction
Orthodontic traction of impacted teeth is a common clinical situation. For the treatment of impacted
teeth, surgical uncovering and orthodontic repositioning is a typical plan. Tooth anchorage with complete fixed appliances supports the traction force but
this method has the risk of unwanted movement of
the anchor teeth1). Temporary skeletal anchorage de-

vices (TSADs) including miniscrews could be used
to minimize reciprocal reaction1). Care is required
to avoid any damage to roots of adjacent and unerupted permanent teeth. Low bone density or thin
cortical bone is another factor for failure factor for
TSADs placement. The miniplate has advantages in
this aspect since it is fixed with shorter screws that
are placed more apically than with miniscrews2,3).
In this case report, a case of two impacted teeth

https://orcid.org/0000-0002-5030-1894
Corresponding Author: Seong-Hun Kim,
Department of Orthodontics, Graduate School, Kyung Hee University, 26 Kyungheedae-ro, Dongdaemun-gu, Seoul 02447,
Korea
TEL : +82-2-958-9392 , FAX : +82-2-966-7160, E-mail : bravortho@khu.ac.kr
Received for publication May 1, 2021; Returned after revision June 5, 2021; Accepted for publication June 8, 2021
Copyright © 2021 by Korean Academy of Dental Science
cc This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

40

Journal of Korean Dental Science

Seong-Hun Kim, et al: Impacted and Dilacerated Tooth Correction

is presented in which maxillary central incisor is
impacted horizontally with dilacerations, and the
maxillary canine is impacted with mesial angulation. A microplate was placed in the area away from
impacted teeth to provide anchorage against the
traction force. The impacted teeth were repositioned

successfully and showed good stability.

Case Report
A nine-year-old boy presented with the chief complaint of two impacted teeth. Informed consent was
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Fig. 1. (A, B) Pretreatment
intraoral photographs. (C) Pretreatment lateral cephalometric radiograph. (D) Pretreatment panoramic radiograph.
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Fig. 2. (A, B) Placement of the
C-tube on the opposite side of
the impaction area. (C) Surgical exposure of two impacted
teeth with lingual button bonding.
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obtained from the patient and patient's parents. In
the radiographic images, the maxillary left incisor
was inversely impacted with the incisal tip facing
upward. Root development was slow compared to
its counterpart. The maxillary left canine was impacted with mesial angulation and incisor tip was located near the apex of the lateral incisor (Fig. 1). The
treatment plan includedvolved a closed-eruption
technique using a skeletal anchorage device.
An orthodontic microplate tube device, the C-tube,
was chosen for the skeletal anchorage1). The C-tube is
a titanium miniplate that has two to four screw holes
(0.036-inch [in] diameter tube, Jin Biomed Co., Bucheon, Korea). It is easily bendable with orthodontic
pliers and is fixed with short screws (1.5 mm diameter, 4 mm length, Jin Biomed Co.) that has a lower
risk of root damage. Impacted teeth were surgically
uncovered and buttons with chains were bonded to
the impacted teeth (Fig. 2). At the same time, the Ctube was placed away from the impacted area considering the low bone density due to the impacted
teeth. Before fixation, the C-tube was bent to follow
the bone contour. Then the C-tube was exposed intraorally through the attached gingiva to reduce the
risk of inflammation.
Preadjusted ceramic self-ligation brackets were
bonded to the maxillary dentition (0.022-in Quicklear, Tweemac prescription, FORESTADENT Bernhard Förster GmbH, Pforzheim, Germany). The Ctube and the main archwire were connected using
brass wire and composite resin, providing indirect
skeletal anchorage. The traction force was applied
with an elastic tie from the chain of impacted teeth
to the main archwire (Fig. 3, 4). The traction force
gradually tipped the crowns of the impacted teeth
downward, recovering a normal eruption pathway.
During the forced eruption procedure, gingival tissue which showed overgrowth on the traction hook
was removed by laser surgical device. After nine
months, the impacted teeth were erupted and after
another nine months, they were moved into the in-
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Fig. 3. Intraoral photographs of orthodontic treatment progress. (A, B) 2 months after surgical exposure. (C, D) Crowns of
impacted teeth were erupted after 11 months. (E, F) Alignment
and leveling of dentition were performed after 20 months. (G, H)
Treatment was finished after 34 months. (I, J) 2 years 9 months
follow-up shows good stability of results.

tended position in the arch. The total treatment time
was 34 months. Although the apex of dilacerated
root of maxillary central incisor could be palpated
on the labial mucosa, the patient felt no pain and
the sharp contour of the muscosal surface reduced
with time. The posttreatment radiograph showed
stabilization of the apex of the maxillary central incisor without further resorption and well-formed root
of the maxillary canine (Fig. 5). The patient felt uncomfortable on the labial mucosa of dilacerated root
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Fig. 4. Intraoral panoramic radiographs. (A) 5 months after
surgical exposure. (B) 8 months
after surgical exposure. (C) Directly after debonding. (D) 1.7year after debonding.
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Fig. 5. (A~C) Cone-beam computed tomography of 2.9 years after debonding shows stabilization of the root apex of previously
impacted upper left central incisor.

D
area in the five years' retention periods. Therefore,
an endodontic treatment with apicoectomy was performed after local anesthesia (Fig. 6A~C). Six year
retention intraoral photograph showed quite stable
gingival condition on the labial mucosa of dilacerated root area after apicoectomy (Fig. 6D).

Discussion
To minimize undesirable reciprocal forces to adjacent teeth during orthodontic traction, the C-tube
was chosen for skeletal anchorage. This orthodontic
microplate tube device, the C-tube, is fixed to the

Fig. 6. Intraoral photographs and peri-apical radiographs. (A,
B) 5 year retention periods. (C) After endodontic treatment and
apicoectomy of #21. (D) One year after apicoectomy.

cortical bone with short screws (4-mm long) and useful for patients for whom a conventional miniscrew
is not suitable, due to narrow interradicular spaces,
extended maxillary sinuses, dilacerated roots, or
severe alveolar bone loss2,3). In this case, there were
narrow interradicular spaces between developing
permanent teeth was a limiting factor. Short screws
were used for the C-tube placement to reduce the
risk encountering roots.
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Another characteristic of the C-tube is that it can
be contoured according to the bone surface with
orthodontic pliers. Since there was low bone quality
in the impaction area, the C-tube was placed away
from the impacted teeth. Without TSAD anchorage
to support the orthodontic traction to the two impacted teeth, the forces to the main arch wire would
have caused undesirable tooth movements. Therefore, the C-tube was placed on the opposite side
of the impaction site, and the neck was adjusted to
expose the C-tube head above the attached gingiva
between the central incisors. Then the main archwire
was firmly connected to the C-tube head using brass
wire and composite resin. This stabilized the main
archwire against the traction to the impactions. The
etiology of dilaceration is not yet fully understood4-6).
Traumatic injury of the primary predecessor is the
most widely accepted cause, but we see dilacerations
in some patients without clear evidence of trauma.
An ectopic development of the tooth germ is another
possible cause for this anomaly. In present case,
the patient did not have distinct history of trauma.
However, endodontic treatment of #51 in this patient
might be the cause of the inversion of #21. Failure to
extract the #51 at an appropriate time could have increased the inversion of the #21 during growth of the
root.
If a tooth has not erupted six months after the normal eruption date, radiographic examination is recommended to find a cause for the delayed eruption.
If root dilacerations is observed, intervention should
begin as early as possible7) because orthodontic traction could allow Hertwig's epithelial root sheath to
be redirected and provide the chance for root adaptation. A dilacerated tooth with incomplete root formation is known to have a better prognosis for eruption, axial root growth, and orthodontic traction. The
longer the tooth is retained in the state of abnormal
development, there is increased risk of treatment failure due to ankylosis, external root resorption or root
exposure4). In this case, the patient visited our clinic
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at about two years after the normal eruption timing
of the maxillary central incisor, with a considerable
amount of dilaceration.
There are several considerations when treating
a dilacerated impacted anterior tooth. A gingivomucosal palatal bulge could develop as the tooth
moves incisally7), caused by the marked curvature
of the root. Labial root torque and a step-up bend in
the main archwire has been reported to reduce the
palatal bulge. Another way to reduce the bulge is
to flip the incisor bracket on the labial surface of the
tooth and place a full size rectangular wire, providing lingual root torque. In severe cases, endodontic
treatment is needed to treat exposed root apex. If the
clinician can palpate the root apex, traction needs
to stop and re-evaluation is recommended. We performed an endodontic treatment with apicoectomy
to prevent the gingival laceration of exposed root
apex area from happening in this patient after 5
years of retention periods.
This case report presents a case where two impacted teeth accompanied by root dilaceration were recovered with orthodontic traction using skeletal anchorage. Since the bone density and the thickness of
cortical bone was poor on the impaction side, a microplate was placed on the opposite side using short
screws which minimized the risk of the damage of
the roots of erupting permanent teeth. Moreover, a
long and bendable neck of the micro-plate allowed
manipulation to put the tube in a good position to
fixate it to the arch wire. This provided indirect anchorage to the main arch and prevented unwanted
movement of adjacent teeth during the orthodontic
traction to the impacted teeth. With this approach,
side effects on teeth and periodontal tissues adjacent
to the impaction were minimized. In the retention
period, the root apices of the previously impacted
teeth showed no root exposure or resorption.
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