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CASE REPORT

ic and environmental factors such 
as lack of space in the dental arch, 
an abnormal frenulum, prolonged 
retention of deciduous teeth, anky-
losis, supernumerary teeth, tumors, 
cysts, or trauma.2

Maxillary central incisors are 
the third most commonly im-
pacted teeth, following third 

molars and maxillary canines.1 The 
etiology of tooth impaction is mul-
tifactorial, typically involving genet-
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Studies have shown that about 30% of chil-
dren under age 7 have suffered injuries to one or 
more of their deciduous incisors,3,4 and that the 
most serious injuries to deciduous teeth occur be-
tween ages 1 and 3.5,6 Intrusion and avulsion are 
the most severe injuries that can affect developing 
tooth germs in children up to 2 years old.7 Intrusion 
of deciduous teeth can lead to a variety of patho-
logic alterations to the permanent teeth, including 
hypoplasia, crown dilaceration, root angulation or 
dilaceration, partial or complete arrest of root for-
mation, sequestration of the permanent tooth germ, 
and disturbances in eruption.8

Impacted maxillary incisors in the early 
mixed dentition pose a clinical challenge to the 
orthodontist,9 especially when they are associated 
with crown or root dilacerations, because of their 
complex axial positions. This case report describes 
the orthodontic management of an impacted and 
dilacerated maxillary central incisor associated 
with a history of trauma in the deciduous dentition.

Diagnosis and Treatment Plan
A 10-year-old female presented to the De-

partment of Orthodontics, Federal University of 
Rio de Janeiro Dental School, with the chief com-
plaint of a missing maxillary right central incisor 
and changes in adjacent tooth positions that had 
caused an unpleasant “aged Class III smile” (Fig. 
1A). This unesthetic appearance had led to psycho-
logical issues due to bullying at school.

The patient had a history of trauma to her 
maxillary deciduous incisors at age 2. Clinical ex-
amination found a convex profile and excessive 
lower facial height. She showed bilateral Class I 
canine and molar relationships, anterior and pos-
terior crossbites, and an anterior open bite caused 
by a tongue-thrust habit. Overbite and overjet were 
−2mm and −1mm, respectively. The absence of the 
maxillary right central incisor had caused mesial 
displacement of the adjacent teeth and collapse of 
the maxillary anterior region, with the maxillary 
left central incisor deviated 3.7mm from the facial 
midline. Dental cast analysis revealed arch-length 
discrepancies of −10.9mm in the maxilla and 
−2.3mm in the mandible.

Pretreatment panoramic and occlusal radio-
graphs indicated that the maxillary right central 
incisor was partly intraosseous and impacted. 
Cone-beam computed tomography (CBCT) 
showed that the root of the incisor was positioned 
horizontally, close to the floor of the nasal cavity 
and the maxillary right lateral incisor (Fig. 1B). In 
addition to ectopic eruption, the right central inci-
sor presented dilaceration and shortening of the 
root. These alterations were attributable to dis-
placement of the tooth germ from the trauma in 
the deciduous dentition.

Cephalometric analysis (Fig. 1C, Table 1) 
confirmed a skeletal Class I relationship (ANB = 
4.4°) with a high mandibular plane angle (SN-
GoGn = 40.4°). The mandibular incisors were pro-
truded and proclined (L1-NB = 8.3mm, 31.9°).

Treatment objectives were to recover space 
in the upper arch for the maxillary right central 
incisor, guide this tooth into its proper position, 
obtain good gingival attachment and a symmetri-
cal gingival margin for the impacted tooth, correct 
the posterior and anterior crossbites and anterior 
open bite, and reduce the bimaxillary protrusion.

The following treatment alternatives were 
considered:
1. Extraction of the impacted central incisor and 
space closure by moving the lateral incisor into its 
place, followed by prosthetic restoration.
2. Extraction of the impacted central incisor and 
orthodontic space opening for future restoration 
with an implant or bridge after the cessation of 
growth.
3. Extraction of the impacted central incisor and 
autotransplantation of a premolar to the region.
4. Surgical repositioning of the impacted central 
incisor.
5. Orthodontic space opening for the impacted 
central incisor, followed by surgical exposure and 
traction into the arch. Extraction of four premolars 
could be considered because of the patient’s verti-
cal growth tendency and protrusive incisors.

After discussing the treatment alternatives 
and the uncertain prognosis, the parents and 
orthodontists decided in favor of traction of the 
impacted tooth into its proper position. The first 
stage of treatment would involve correction of the 
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maxillary transverse deficiency and the posterior 
and anterior crossbites using a modified Haas 
expander. This would also provide space for the 
impacted tooth. The second stage would consist 
of surgical exposure of the impacted incisor and 
orthodontic traction into the arch. A final stage 
would involve the extraction of four premolars to 
obtain a better occlusal relationship.

Treatment Progress
A modified Haas expander10 was fabricated 

with two .028" helical springs contacting the me-
sial surfaces of the upper left central and right lat-
eral incisors to obtain adequate space for the right 
central incisor (Fig. 2A). Composite was added to 
the lateral and central incisors to prevent disen-
gagement of the springs during expansion. The 
Haas appliance was activated .25mm twice daily 
until the 11mm screw had completely opened. 
During activation, the coil springs naturally dis-
placed the left central and right lateral incisors to 
open space for the impacted tooth.

After one month of palatal expansion, ade-
quate anterior space had been created, and the pos-
terior crossbite was corrected (Fig. 2B). Stainless 
steel edgewise brackets were then bonded to the 
upper left incisors, canine, and second premolar, and 
a segmented .016" nickel titanium archwire was in-
serted to initiate leveling and alignment (Fig. 3A).

One month later, brackets were bonded to the 
upper right lateral incisor, canine, and second pre-
molar, enabling the insertion of continuous .016" 
nickel titanium (Fig. 3B) and .016" and .018" stain-
less steel archwires, successively. A lingual arch 
with spurs was placed to control the strong tongue-
thrust habit during swallowing and speech. This 
was removed 12 months later, owing to constant 
breakage of the spurs, and replaced by cleats bond-
ed to the lingual surfaces of the lower incisors. 
Four months after the start of leveling and align-
ment, a temporary resin crown was adapted to the 
maxillary right central incisor space by means of 
a bonded bracket, filling the opened space and thus 
improving smile esthetics (Fig. 3C).

A continuous .021" × .025" stainless steel 
stabilizing archwire was then placed in all the 

brackets, and the maxillary teeth were tied togeth-
er to improve anchorage during the orthodontic 
traction phase. The Haas appliance was removed 
11 months later.

After 10 months of waiting for spontaneous 
eruption of the upper right central incisor, a closed-
flap surgical exposure was performed from the 
labial side, and a bracket with a twisted ligature 
wire was bonded to the labial surface of the incisor. 
A stainless steel closed-coil spring with 80g of 
force was attached between the archwire and the 
twisted ligature wire (Fig. 4A). The force vector 
was initially oriented toward the distal to divert the 
tooth from an upper labial frenulum that was pre-
venting the tooth from erupting. After this, multi-
ple hooks were welded to the .021" × .025" stabi-
lizing archwire, and the force vectors were 
redirected at every appointment, so that the tooth 
could be pulled down gradually and centered in 
the space (Fig. 4B).

After six months of traction, an .016" stain-
less steel segmented archwire with a coil spring 
was welded to a hook attached to the .021" × .025" 
stainless steel main archwire (Fig. 5A). The seg-
mented arch was adapted so that its active edge 
would fit passively in the right central incisor’s 
mesial bracket wing, away from the distal wing. 
The active edge was tied to the bracket slot to help 
correct the rotation of the right central incisor be-
fore it was guided into the occlusal plane. During 
this phase, we had to grind down the artificial 
crown to make room for the erupting tooth. Once 
the temporary crown was completely removed, a 
segment of elastomeric chain with 80g of force 
was connected between the right central incisor 
and hooks on the archwire to continue gradual 
traction (Fig. 5B).

After 11 months of incisor traction, when the 
incisal edge of the maxillary right central incisor 
was approaching the occlusal plane, an .012" stain-
less steel multiloop archwire was inserted to con-
tinue the leveling and rotation correction (Fig. 6A). 
The springs were placed to increase archwire flex-
ibility, thus enabling the controlled forces to be 
transferred to the right central incisor.

Twenty-four months later, a full fixed edge-
wise appliance was bonded in the lower arch, and 
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a sequence of .012", .014", .016", .018", and .017" × 
.025" stainless steel archwires was used for level-
ing and alignment and correction of buccolingual 
axial inclinations (Fig. 6B). The lingual root torque 
of the upper right central incisor was carefully in-
dividualized until the root was properly situated in 
the alveolar bone.

After reviewing the case, we opted to extract 
four second premolars. We felt it would be too 
risky to extract the first premolars and possibly 
have to retract the entire maxillary anterior seg-
ment, considering the dilaceration of the right cen-
tral incisor and the patient’s history of trauma. 
Therefore, we planned for anchorage loss with free 
mesial movement of the posterior teeth to enable 
closure of the mandibular plane and correction of 
the anterior open bite. Continuous .018" × .025" 
stainless steel archwires were inserted, and a long 
elastomeric chain exerting light force was tied 
from the first premolars to the first molars. Four 
months later, when two-thirds of the extraction 
space had been closed, .018" × .025" retraction 
arches with teardrop loops were activated to com-
plete space closure and slightly retract the incisors 
(Fig. 7A). At this time, the patient requested remov-
al of the orthodontic appliances because she was 
already satisfied with the outcome achieved. We 
negotiated with the patient to replace the stainless 
steel edgewise appliances with MBT* monocrys-
talline ceramic brackets, as an incentive that would 
allow us to properly finish the orthodontic treat-
ment (Fig. 7B). At the end of treatment, upper 2-2 
and lower 4-4 lingual retainers were bonded, and 
an upper Essix** retainer was delivered.

Treatment Results
The total active treatment period was 42 

months, not including the 10-month waiting period. 
Post-treatment records demonstrated Class I molar 
and canine relationships, resolution of the posteri-
or crossbite, and harmonious dental arches (Fig. 
8A). The impacted maxillary right central incisor 
was successfully aligned and presented an accept-
able gingival contour.

Although the orthodontic traction was car-
ried out carefully and with controlled force, the 

panoramic radiograph and CBCT showed moder-
ate to pronounced root resorption of the right cen-
tral incisor and periodontal bone loss on its labial 
surface (Fig. 8B). The root dilaceration was attrib-
utable to the previous trauma, but every effort was 
made to prevent cortical bone fenestration.

Despite the patient’s vertical mandibular 
growth tendency (Fig. 8C,D), the anterior open bite 
was corrected by mesial movement of the posteri-
or teeth and by resolution of the tongue-thrust hab-
it with the aid of a speech therapist. Treatment 
results have been stable, as observed during a 
three-year follow-up period (Fig. 9).

Discussion
Conservative treatment of impacted maxil-

lary incisors unquestionably represents a signifi-
cant clinical challenge, since it requires close col-
laboration between the orthodontist and the oral 
surgeon, not to mention skillful management of 
predominantly younger patients.11 Periodontal and 
orthodontic treatment of an impacted central inci-
sor is especially sensitive because of its esthetic 
position. Careful soft-tissue management is re-
quired to ensure a good long-term esthetic out-
come.12 It is important to inform the patient and 
parents clearly of the possibility of failure and the 
unpredictability of results before extensive mea-
sures are undertaken to save a severely impacted 
tooth.1 Even successfully treated patients may ex-
hibit irregular root formation13 or an unesthetic 
gingival margin after alignment.14

Impaction of a permanent tooth is rarely di-
agnosed in the mixed dentition and is usually cor-
rected during orthodontic treatment of the perma-
nent dentition. The notable exception is the 
maxillary central incisors,15 which are typically 
diagnosed as impacted in the early mixed denti-
tion, between ages 8 and 10.16

The first step in treatment of an impacted 
upper central incisor is to determine whether the 
tooth can be successfully aligned in its proper ax-
ial position, based on its location and orientation, 
amount of root formation, and degree of root dilac-
eration.13 It is important to plan when and how the 
impacted tooth will be moved, as determined by 
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the positions of adjacent teeth and intermaxillary 
relationships. Another detail to consider is the 
placement of a temporary resin crown as soon as 
enough space has been created, followed by adjust-
ments to the crown during orthodontic traction. In 
the case shown here, as soon as the temporary in-
cisor crown was placed, the patient’s confidence 
and self-esteem improved dramatically.

In this case, orthodontic traction was care-
fully planned so that the orientation and intensity 
of the force vectors would enable gradual tooth 
movement, promoting esthetic gingival contours 
and minimizing root resorption. Apical resorption 
of the right central incisor’s dilacerated root pro-
vided a beneficial periodontal effect because it 
attenuated labial cortical bone fenestration. Cases 
of severe dilaceration may call for surgical endo-
dontics, endodontic treatment, or apicoectomy 
procedures.17

Considering the high impaction of the max-
illary right central incisor and its proximity to the 
upper labial frenulum, we decided not to excise a 
soft-tissue window and create an apically posi-
tioned flap, which would have risked gingival scar-
ring and increased the clinical crown length.18,19 
Any rotation of an impacted maxillary incisor 
should be corrected before guiding the impacted 
tooth into the occlusal plane, as was done here. 
Other factors contributing to the successful perio-
dontal outcome included individualized lingual 
root torque, good quality of the gingival tissue, and 
patient compliance with oral hygiene.

It may sometimes be impossible to erupt an 
impacted central incisor orthodontically because 
of ankylosis and external root resorption.1 Alter-
native approaches might involve extraction of the 
impacted tooth followed by multidisciplinary treat-
ment. Extraction of an impacted maxillary incisor 
should be considered a last resort, however, since 
the development and maintenance of the premax-
illa depend on the development and eruption of the 
upper incisors.
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TABLE 1
CEPHALOMETRIC ANALYSIS

 Pre- Post-
 treatment Treatment

SNA 85.6° 83.2°

SNB 81.0° 77.7°

ANB 4.4° 5.6°

SND 77.1° 74.7°

U1-NA 4.1mm 4.0mm

U1-NA 20.8° 9.4°

L1-NB 8.3mm 9.7mm

L1-NB 31.9° 31.3°

1-1 122.7° 133.8°

Pog-NB	 −2.4mm	 −1.4mm

IMPA 87.7° 87.5°

FMA 29.1° 35.8°

Occlusal plane-SN 21.5° 26.8°

SN-GoGn 40.4° 43.1°

Upper lip to S-line 2.7mm 3.4mm

Lower lip to S-line 5.9mm 7.4mm

Facial angle 93.8° 87.3°

Angle of convexity 12.4° 11.5°

Y-axis 56.1° 63.3°
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Fig. 1 A. 10-year-old female patient with missing maxillary right central incisor, anterior and posterior crossbite, 
and anterior open bite before treatment (continued on next page).
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Fig. 1 (cont.) A. 10-year-old female patient with missing maxillary right central incisor, anterior and posterior 
crossbite, and anterior open bite before treatment. B. Cone-beam computed tomography (CBCT) reconstruction 
and sagittal slice indicating position of maxillary right central incisor. C. Pretreatment cephalometric analysis 
(black = Steiner, blue = Tweed, green = Downs).
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Fig. 2 A. Modified Haas expander.  
B. After one month of expansion.

Fig. 3 A. Edgewise appliance bonded for leveling and alignment of maxillary left segment with segmented .016" 
nickel titanium archwire. B. One month later, edgewise appliance bonded to maxillary right segment and continu-
ous .016" nickel titanium archwire inserted. C. Three months later, temporary resin crown adapted to fit maxillary 
right central incisor space.

Fig. 4 A. After surgical exposure of maxillary right central incisor, stainless steel closed-coil spring activated for 
incisor traction. B. Redirection of traction force vectors.

a

a

a

b

b

b

c



201209JCO/deCember 2020

ORTHODONTIC ERUPTION OF IMPACTED DILACERATED MAXILLARY CENTRAL INCISOR

Fig. 5 A. After six months of incisor 
traction, segmented .016" stainless 
steel archwire with coil spring welded 
to hook on .021" × .025" stainless 
steel archwire. B. Traction of maxil-
lary right central incisor with elasto-
meric chain af ter removal  of 
temporary crown.

Fig. 6 A. After 11 months of incisor 
traction, multiloop .012" stainless 
steel archwire placed for further lev-
eling and rotation correction. B. 24 
months later, mandibular arch bonded 
and .012" stainless steel archwires 
inserted.

Fig. 7 A. After 36 months of treatment (four months after extraction of four second premolars), .018" × .025" re-
traction arch with teardrop loops placed to complete space closure and slightly retract incisors. B. MBT* monocrys-
talline ceramic brackets bonded to finish treatment.
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Fig. 8 A. Patient after 42 months of treatment (continued on 
next page).
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Fig. 8 (cont.) A. Patient after 42 months of treatment. B. CBCT reconstruction and sagittal slice indicating position 
of maxillary right central incisor. C. Post-treatment cephalometric analysis (black = Steiner, blue = Tweed, green 
= Downs). D. Superimposition of pretreatment (black) and post-treatment (red) cephalometric tracings.
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Fig. 9 Patient three years after treatment.
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