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Abstract
	
	 Management of delayed eruption of maxillary incisors is one of the most challenging orthodontic 
situations due to dealing with facial esthetics. Careful management by a combination of orthodontics 
and surgery produces a satisfactory result. This article presents three patients with various dentition 
stages and individual treatment protocols, but based on general orthodontic diagnostic and treatment 
principles.
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Introduction
	

	 Delayed eruption of maxillary incisors is a 
commonly encountered deviation from normal eruption 
patterns.1 It may be identified by comparing with a 
contralateral tooth that has already erupted significantly 
earlier and at a normally expected age. Delayed eruption 
of a maxillary incisor is a major concern of parents with 
regards to the facial esthetics of their children. It is 
likely to have adverse psycho-social effects on both 
parent and child.2 

	 The process of normal eruption and the source 
of eruptive force are still controversial issues. The 
mechanisms that lead to delayed eruption are local 
and systemic conditions.1 Physical obstructions are a 
common local cause of delayed eruption. The obstructions 
include supernumerary teeth, mucosal barrier, scar 
tissue, odontoma, tumor, injuries to deciduous teeth, 
premature lose of primary teeth with dental arch space 
loss, impacted and ankylosed teeth, tooth size to 
arch-length discrepancy, radiation damage, and oral 
cleft. 
	 Suri et al. found from a literature survey that 
there were a large number of what they called systemic 
conditions including malnutrition, endocrine disorders, 
genetic disorders (such as Apert syndrome, Cleidocranial 
dysplasia, Down syndrome, Gardner syndrome, Rutherford 
syndrome) and idiopathy.1 Delayed eruption caused by 
systemic condition may relate to “primary failure of 
tooth eruption” (PFE). PFE or idiopathic failure of tooth 
eruption is a situation of non-ankylosed failure to erupt 
partially or fully because of malfunction of the eruption 
mechanisms, molars were most commonly affected; 
incisors, canines, and premolars were also involved, but 
with a reduced individual frequency.3

	 The alternative treatments for delayed eruption 
of maxillary incisor with systemic condition include
	 1. no treatment or observation,
	 2. induced eruption of unerupted maxillary 
               incisor, and
	 3. surgical removal of unerupted maxillary incisor.

	 Orthodontically assisted tooth eruption should 
be the first alternative treatment because of the evidence 
of both its benefits and it being the least invasive.4-6 The 
treatment protocol consists of removal of any obstruction, 
a plan to gain space and induction of tooth eruption.7
	 The characteristics of delayed eruption of 
maxillary incisor depend on the cause. Although there 
are general principles for orthodontic retrieval of 
unerupted teeth, these principles must be adapted to 
the needs and clinical characteristics of each individual 
patient. Three case reports associated with delayed 
eruption of maxillary incisor with individual orthodontic 
treatment plans are presented.

Three case reports
Case 1
	 The mother of a Thai girl, aged 8 years 2 months 
complained about incomplete eruption of her maxillary 
left central incisor. She had no history of trauma in the 
maxillary anterior region but, she had early loss of her 
primary maxillary left central incisor. The panoramic 
radiograph showed a horizontally positioned maxillary 
left central incisor (Fig. 1). Clinical examination found 
only the incisal tip exposed high in the labial sulcus. 
There is also the likelihood of impaction of the maxillary 
premolars but that will be a separate and later concern.
	 The girl was in early mixed dentition. The clinical 
examination showed an Angle Class I anterior openbite 
malocclusion, a straight profile, slightly increased anterior 
facial height, normal nasolabial angle, and incomplete 
eruption of her maxillary left central incisor with incisal 
tip exposure and in the middle of the alveolus. The 
maxillary right central incisor was deviated to the left 
by 1 mm. The space was not enough for eruption of 
this maxillary left central incisor. There was also a slight 
labial frenum prominence (Fig. 2).
Based on the orthodontic records, the interceptive 
orthodontic objectives were to
	 1. create space for the incisor to erupt, and
	 2. induce the unerupted tooth to its appropriate 
	    position.
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	 A “2 x 3” fixed appliance (2 molar bands and 
3 bonded incisors) was used initially to create space which 
facilitated eruption of the left incisor. Surgical exposure 
was not required. An orthodontic bracket was bonded 
to the impacted tooth which was then aligned in the 
“2 x 4” appliance combination initially using an 0.014-in 
copper nickel-titanium wire as an overlay (piggy-back) 

on an 0.018-in Australian stainless steel main arch wire. 
In 12 months, the maxillary left central incisor was 
induced to the normal position. The finishing archwire 
was 0.019 × 0.025-in stainless steel. The total active 
treatment was 15 months (Fig. 3 - 4). A fixed 
retainer of four maxillary incisors was made for 2 years.

Figure 1 Pre-treatment panoramic radiograph

Figure 2 Pre-treatment facial and intra-oral photographs
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Figure 3 Post-treatment facial and intra-oral photographs

Figure 4 Post-treatment panoramic radiograph

Case 2
	 This case was a Thai boy, aged 14 years 8 
months, whose mother was concerned about the failure 
of eruption of his maxillary right central incisor. He had 
no history of trauma in the maxillary anterior region. 
The panoramic radiograph showed that two supernumerary 
teeth were related to delayed eruption of the maxillary 
right central incisor with dilacerations at the apical root 
(Fig. 5). One supernumerary obstructed the maxillary

right central incisor. The other supernumerary was 
presented at the apical region of the root of the maxillary 
left central incisor. There was insufficient space for 
eruption of the maxillary right central incisor. Clinical 
examination showed an Angle Class I malocclusion, a 
straight profile, normal vertical facial proportions, normal 
nasolabial angle, and absence of the maxillary right 
central incisor. The maxillary left central incisor was 
deviated to the right by 2 mm (Fig. 6).
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Figure 5 Pre-treatment panoramic radiograph

Figure 6 Pre-treatment facial and intra-oral photographs

Based on the orthodontic records, the treatment 
objectives were to
	 1. remove all supernumerary teeth,
	 2. create space for the incisor to erupt, and
	 3. guide the unerupted tooth to its appropriate 
	    position.
	 The two supernumerary teeth were both 
removed by an oral surgeon before orthodontic treatment. 
0.014-in copper nickel-titanium wires were used as 
initially. After complete orthodontic aligning, an open 
coil spring was used to make space for the maxillary 
right central incisor. After space opening for 7 months, 

the maxillary right incisor did not move. At the end of 
12 months, surgical exposure was then done by the 
surgeon and lingual button with ligature wires (4 ligature 
wires twisted) bonded to the incisor by the author 
(orthodontist) with following mucosal flap closure was 
performed (Fig. 7). The right maxillary incisor was 
moved into the normal position in another 13 months.
	 All spaces were closed in 30 months. At the 
finishing stage, 0.019 × 0.025-in stainless steel archwires 
were used. The total active treatment was 36 months 
(Fig. 8 - 9). Invisible retainers were made and used 
full-time for one year and then nights only.
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Figure 7 Closed surgical exposure was done on maxillary right central incisors

Figure 8 Post-treatment panoramic radiograph

Figure 9 Post-treatment facial and intra-oral photographs
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Figure 10 Pre-treatment panoramic radiograph

Case 3
	 A Lao male, aged 27 years 6 months was 
dissatisfied with non-eruption of his maxillary right lateral 
incisor and canine. He had wanted to have orthodontic 
treatment for many years. He had no history of trauma 
in the maxillary anterior region. The panoramic radiograph 
showed that non-eruption of the maxillary right lateral 
incisor and canine (Fig. 10). The space was not enough 
for these two unerupted teeth. The clinical examination 
found an Angle Class I malocclusion, a straight profile, 
normal vertical facial proportions, normal nasolabial 
angle, and absence of maxillary right lateral incisor and 
partial crown exposure of canine. The maxillary left central 
incisor was deviated to the right 3 mm (Fig. 11). 
Based on the orthodontic records, the treatment 
objectives were to
	 1. create space for the incisor to erupt,
	 2. guide the unerupted canine, make space and 
	    retrieve the lateral incisor later.
	 Before orthodontic treatment, the patient 
was referred for removal of all of third molars, but he

postponed this. Initial treatment wires were 0.014-in 
copper nickel-titanium. In 6 months, the maxillary right 
canine was induced into the normal position. Then an 
open coil spring was used to make space for his maxillary 
right lateral incisor. After space opening with fixed 
appliances for 3 months and no movement of the 
maxillary right lateral incisor, it was surgically exposed 
together with bonding of a lingual button tied with 
ligature wires to the incisor crown by an oral surgeon 
with closed surgical exposure technique. After orthodontic 
extrusion in three visits, the crown was exposed in the 
oral cavity (Fig. 12).
	 Once the lateral incisor became sufficiently 
exposed, the button was replaced with a standard 
bracket. The tooth was then moved into the normal 
position in 22 months. The finishing archwire was 0.019 
× 0.025-in Stainless. The total active treatment was 25 
months (Fig. 13 - 14). The patient refused to have the 
removal of his third molars. Invisible retainers were 
made and used full- time for one year and then nights 
only.
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Figure 11 Pre-treatment facial and intra-oral photographs

Figure 12 Crown of maxillary right lateral incisor exposed in oral cavity after 3 visits of orthodontic traction

Figure 13 Post-treatment panoramic radiograph
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Figure 14 Post-treatment facial and intra-oral photographs

Discussion

	 Delayed eruption of the maxillary incisor can 
be a challenging problem, and treatment often requires 
orthodontics as well as surgical exposure. These three 
case reports demonstrate examples of successful 
retrieval of unerupted teeth. An important benefit of 
the treatment protocol was avoidance of artificial tooth 
replacement. Moreover, the patients and parents were 
pleased with the treatment results.
	 The best time for the treatment is in the early 
stage,7-10 and the global aim of early treatment is to 
relieve the child’s psycho-social problem.8-9 However, 
only one of these patients was treated at a young age.
	 Treatment in the early stage often required the 
modified appliances with 2 x 4 fixed appliances. It is 
much efficient in child due to non-compliant appliance. 
To obtain the sufficient anchorage, bonding to primary 
canines and permanent molars is recommended. In 
case 1, only the small tip of the tooth was exposed, 
and the extrusion force was applied using an elastic 
chain with a stiff arch wire. The 0.014-in copper nickel-
titanium wire overlay (piggy-back) onto a 0.018-in 
Australian wire was continued to tooth aligning into

normal position. This combination of wires was a simple 
method to move a delayed erupted tooth.
	 The clinical benefits of treatment in the early 
stage are that it favors continuous root formation, and 
gives good periodontal results.4 The possible explanation 
is that the root  continuously forms as dental age increases.11 
For example, inducing a horizontally unerupted maxillary 
incisor into a normal position, root will be moved away 
from the palatal cortical bone, and will provide space 
for further root development.11

	 In cases of a delayed erupted tooth, the patient 
and the parents were informed of the possibility of 
alternative treatments, including removal of the 
unerupted tooth in case there is failure of assisted 
eruption, necessitating artificial tooth replacement.
	 A conservative method is the preferred initial 
step for the management of delayed erupted tooth 
such as removal of supernumerary tooth or odontoma.12 
There are no reports indicating the optimal age for 
removal of supernumerary tooth in the premaxillary 
area, unless it may be interfering with eruption of a 
normal tooth. If the obstruction is removed in the early 
mixed dentition, especially before normal eruption of 
maxillary incisors, spontaneous eruption may occur
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and the surgical exposure will not be required. In Case 1, 
although the central incisor was in a horizontal position, 
surgical exposure was avoided because the tip of the 
incisor was exposed in the labial sulcus. The tooth 
spontaneously improved position, enabling bracket 
bonding without the need for surgical exposure.
	 Surgical exposure is required in cases of 
non-spontaneous eruption of an unerupted tooth. The 
window exposure is used for the impacted tooth near 
the top of the alveolus with wide attached gingiva, 
where an apically positioned flap is a choice for a 
narrow attached gingiva.13-14 The closed surgical exposure 
technique is the first treatment of choice for the tooth 
that is unerupted in the middle of the alveolus or 
higher, close to the nasal spine.8-13 It is also claimed 
that the closed surgical technique is the best technique 
for retrieving a labially delayed unerupted tooth, 
especially the unerupted tooth that is impacted high 
above the mucogingival junction of the adjacent teeth, 
where an apically positioned flap may be difficult to 
use effectively.4,14,15

	 The closed surgical technique also provides 
natural tooth eruption and produces the best esthetic 
and periodontal results.13 In Case 2, after removal of both 
supernumerary teeth, the incisor did not spontaneously 
erupt within 7 months. The closed surgical exposure 
technique was performed. For Case 3, although the 
obstructing canine was aligned in its appropriate position, 
the lateral incisor did not erupt spontaneously within 
3 months. The closed surgical exposure technique was 
used. During surgical procedure by the oral surgeon, 
minimum bone loss was important to enable preservation 
of normal gingival attachment as the tooth erupted. 
Any extreme bone destruction would be damaging to 
the periodontal tissue.
	 In orthodontic guiding of eruption using the 
closed surgical technique, a flap was raised and a 
button bracket with an attached steel ligature16 was 
bonded to the unerupted incisor followed by flap 
replacement. In both cases, brackets were placed labially 
and near the incisor tip to reduce the risk of mucosal

fenestration.17 Orthodontic traction commenced 
two weeks after surgery.15 The extrusion force should 
be kept light using elastic thread or elastic chain.9,10 
The light force was provided until the tooth was in 
the normal position. Control of orthodontic anchorage 
and provis ion of appropriate bracket torque 
maximize the quality of the treatment outcome.18 
The periodontal results of the three patients were 
favorable with esthetic gingival margin and normal gingival 
contour.
	 Dilaceration of the root can occur in both 
primary and permanent dentitions with and without 
failure to erupt. The prognosis of treatment depends 
on the position of tooth, degree and position of root 
dilacerations, and the development of the tooth.4 In 
Case 2, there was a small dilaceration at the apical root 
so the prognosis of guided eruption was good. The right 
maxillary incisor was aligned into the normal position 
in 13 months after surgical exposure.
	 In adolescents and older patients, there is 
an increasing risk that the unerupted tooth has become 
ankylosed.19 In all three cases, ankylosis did not 
occur during the treatment. Unfavorable results, 
such as gingival recession, and pulp necrosis were 
avoided.
	 Recently, Cone Beam Computed Tomography 
(CBCT) has become available for high effective localization 
of unerupted teeth. However, CBCT still has a higher 
effective radiation dose and cost to the patient than 
conventional radiography,20,21 and arguably, is not 
needed in determining the position and condition of 
most unerupted teeth.
	

Conclusion

	 A multidiscipline management of delayed 
eruption of the maxillary incisor of three case reports 
at various dentition stages, early mixed dentition, early 
permanent dentition and permanent dentition producing 
satisfactory results, especially patients and parents 
avoided to artificial tooth replacement.
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