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Ab s t r Ac t 
Failure of eruption of maxillary incisors requires careful diagnosis and treatment planning. The cause of impaction may vary from physical 
obstruction in the path of eruption, tooth material arch length discrepancy to malformation of the tooth. General principles of management 
of the condition include removal of physical obstruction, creation of space, and surgical exposure with or without traction. The treatment of an 
unerupted tooth depends upon its age, position, etiology, and amount of space in the dental arch. This case series elaborates on three different 
cases of incisor impaction with different etiologies and varying ranges of complexity. Three-dimensional radiography was utilized in all cases to 
accurately visualize the impacted tooth and its relation to adjacent structures. All the cases required different approaches and were completed 
in varying time durations. Meticulous treatment planning resulted in well-aligned satisfactory functional and esthetic results.
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In t r o d u c t I o n 
The maxillary incisors are crucial to facial esthetics as they are on 
maximum display during speech and smiling in most individuals.1 
A missing incisor may also produce a functional problem due to 
speech difficulties such as the production of “s” sound.2 Therefore, 
the normal eruption, position, and morphology of these teeth 
are important for normal phonetics and esthetics. The failure of 
eruption of maxillary incisor usually presents itself in the mixed 
dentition stage between the ages of 7 years and 9 years.3 It is the 
third most commonly impacted tooth with variable incidence 
ranging from 0.06 to 0.2%.4 Eruption of the maxillary incisor is 
considered to be delayed if the eruption of the contralateral incisor 
occurred 6 months earlier, the lower incisors have erupted >1 year 
earlier or there is a deviation from the normal sequence of eruption.2

Failure of eruption of maxillary incisors can occur due to 
pathological obstruction, tooth malformation, the ectopic position 
of the tooth bud, non-vital or ankylosed primary teeth, endocrine 
abnormalities, or bone disease. Pathological obstructions can 
occur in the form of supernumerary teeth, odontomas, cysts, or 
thick tissue barriers that develop due to early extraction of the 
primary tooth.5 Trauma to the anterior region can result in loss of 
the deciduous tooth, dilaceration of the permanent incisor, arrested 
root development, or intrusive luxation of the permanent incisor. 
Any change in position or change in morphology of the tooth can 
fail eruption of the tooth.6 The degree of damage of the permanent 
tooth depends on the developmental stage of the tooth in question, 
as well as the type and direction of the trauma inflicted. Other 
possible causes of lack of eruption of maxillary incisors are an 
ectopic position of the tooth bud, non-vital or ankylosed primary 
teeth, early extraction (or loss) of deciduous teeth endocrine 
abnormalities, and bone disease.7

Diagnosis of impacted incisors comprises of clinical examination 
to identify retained deciduous teeth and palpation of the alveolar 
region. The clinician may encounter a painless, incompressible, 
palatal, or vestibular fibromucosal protuberance.1

Intraoral radiographs can confirm a diagnosis. Periapical views 
and/or an upper standard occlusal radiograph determine the 

presence and position of maxillary incisor teeth and any underlying 
developmental anomalies or pathology. The buccolingual position 
of the unerupted tooth can be localized by the use of horizontal or 
vertical parallax.8 A cephalometric radiograph can be used to assess 
the height of impaction and buccolingual inclination of the crown 
and root of the tooth. Cone-beam computed tomography (CBCT) 
provides a clear three-dimensional view of the impacted teeth and 
the associated structures. Cone-beam computed tomography is 
valuable in treatment planning, as the degree of aberrant crown-
root angulation can be assessed and imaging used to plan the 
optimal direction of traction required, ensuring that both the 
crown and root are maintained in alveolar bone during alignment 
of the tooth3

This article will discuss a few cases of impacted incisors treated 
with different approaches.

cA s e de s c r I p t I o n s

Case 1
A 9-year-old female in mixed dentition was reported with a chief 
complaint of missing upper front tooth. The patient had a convex 
profile and asymmetric smile. Intraorally, the patient had a class 
1 molar relationship bilaterally with crowding in maxillary and 
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mandibular arch (Fig. 1). Three supernumerary teeth between 
upper right central incisor and upper left lateral incisor teeth 
had been diagnosed radiographically and surgically removed 5 
months earlier. The maxillary left central incisor was impacted 
and the adjacent teeth had drifted into the unoccupied space. The 
impacted tooth was tipped mesially with the crown height at the 
middle third of the adjacent incisor (Fig. 2). The cause of impaction 
was established as an obstruction to the path of eruption due to 
supernumerary teeth.

The follow-up radiograph taken 5 months after extraction 
of supernumerary tooth showed no improvement of the vertical 
position of the affected incisors, so it was decided to proceed 
with active orthodontic eruption. A Nance holding appliance and 
lower lingual arch were placed to maintain space in the arches. The 
maxillary first premolars and deciduous canines were extracted 
to relieve crowding and facilitate canine eruption in the maxillary 
arch. The permanent teeth were bonded in the maxillary arch 
after the eruption of the canines to align the teeth. An open coil 
spring was placed post alignment to create space for the impacted 
incisor. A closed eruption technique was planned as the tooth 
was apical to the mucogingival junction. Orthodontic vertical 
traction was applied 1-week post-surgery using an e-chain tied to 
a modified 0.018 SS wire containing a helix. Over the next 6 months, 
the progress of incisor eruption was evaluated monthly. Once 
sufficiently erupted, the crown was bonded with an incisor bracket 
to align the maxillary arch (Fig. 3). A lower right central incisor was 

extracted to relieve the crowding in the lower arch. The active 
treatment took 18 months. At the end of treatment, the upper and 
lower arches were aligned, there was a class 2 molar relation and 
class 1 canine relation (Fig. 4).

Case 2
An 11-year-old male in permanent dentition was reported with a 
chief complaint of missing upper front teeth. The patient had a 
convex profile and competent lips. On intraoral examination, the 
patient had a class 1 molar relationship bilaterally with missing 
maxillary right central and lateral incisors, retained deciduous 
canine, mandibular arch crowding, and retroclined maxillary left 
central and lateral incisors (Fig. 5). Routine panoramic radiograph 
revealed impacted incisors, unerupted canine, and a supernumerary 
tooth as well. Cone-beam computed tomography scan done to 
evaluate the shape and exact position of the supernumerary tooth 
revealed that it was lying between right central and lateral incisors. 
Cone-beam computed tomography scan also revealed the presence 
of dilaceration of impacted central incisor root which was curved 
distobuccally near the apical third (Fig. 6). The cause of impaction 
was established as an obstruction to the path of eruption due to 
supernumerary teeth.

The treatment plan was the removal of deciduous canine, 
supernumerary tooth, and surgical exposure of impacted incisors 
and unerupted canine followed by evaluation at a later date for 
all first premolar extraction depending on the soft tissue profile.

Fig. 1: Case 1: Pretreatment extraoral and intraoral photographs
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Fig. 2: Case 1: Pretreatment OPG and CBCT images

Fig. 3: Closed surgical technique for exposure of incisor followed by traction with e-chain on 0.018ss wire
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Fig. 4: Case 1: Posttreatment extraoral and intraoral photographs

Fig. 5: Case 2: Pretreatment extraoral and intraoral photographs
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An open coil spring was placed post alignment to create space 
for the impacted incisor on an 018 round SS wire. An open eruption 
technique was planned as the tooth was below the mucogingival 
junction near the alveolar crest along with the extraction of 
deciduous canine and supernumerary teeth. The impacted 
incisor and unerupted canine were bonded at the same time as 
the exposure. Spontaneous eruption of the teeth occurred while 
space was maintained with an open coil NiTi spring. Over the next 
3 months, the progress of incisor eruption was evaluated monthly. 
Once sufficiently erupted, the crown was bonded with an incisor 
bracket to align the maxillary arch (Fig. 7). Proximal stripping was 
done to relieve the crowding in the lower arch. The active treatment 
took 18 months. At the end of treatment, the upper and lower 
arches were aligned, there was a class 1 molar and class 1 canine 
relation (Fig. 8).

Case 3
A 7-year-old male in mixed dentition was reported with a chief 
complaint of missing upper front tooth. On intraoral examination, 
the patient had a class 1 molar relationship with a missing 
maxillary left central incisor. A bulge could be felt in the palate 
in the anterior region (Fig. 9). A routine panoramic radiograph 
revealed an impacted incisor. The lateral cephalogram revealed a 
dilaceration in the incisor with the crown displaced palatally. The 
CBCT showed a palatally impacted dilacerated central incisor with 
root placed labially (Fig. 10). As the patient was in mixed dentition, 
a 2 × 4 appliance was planned. There was adequate space for the 
incisor therefore initial alignment followed by surgical exposure was 
planned. For the surgical protocol, an open surgical procedure was 

selected because the crown was covered only with palatal mucosa. 
A vertical loop was fabricated that was pushed back and ligated 
to the button to aid in the eruption of the tooth (Fig. 11). Once the 
crown was brought into the oral cavity with traction, a piggyback 
0.012 NiTi wire on an 0.018 SS wire was placed. After the alignment 
of the tooth in the arch, root torque was given in a 17 × 25 TMA 
wire to bring the root in the proper position. The active treatment 
took 18 months. At the end of treatment, the upper incisor was 
well aligned (Fig. 12).

dI s c u s s I o n 
Treatment of impacted incisors requires careful treatment planning 
and a joint effort of an orthodontist and oral surgeon.

The choice of modality for treatment depends on several 
patient and dental factors. A comprehensive medical history should 
be taken to rule out any medical condition which may impact 
orthodontic and or surgical treatment.9 General management of 
impacted incisors includes removal of physical obstruction, creation 
of space, allowing spontaneous eruption, and surgical exposure 
with or without traction.2

In case 1 and case 2, supernumerary teeth were the cause of the 
impaction of incisors. While a similar protocol was followed in both 
cases, the impacted incisor failed to spontaneously erupt in case 1.

The presence of supernumerary/odontome is responsible for 
delayed eruption/impaction in 28–60% of cases.3 The optimal age 
of removal of the physical obstruction is unknown as it is influenced 
by the age at which the diagnosis is made. The spontaneous 
eruption is more likely if the associated supernumerary tooth is 

Fig. 6: Case 2: Pretreatment OPG and CBCT images
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removed between 8 years and 9 years of age. Studies have found 
that 49–91% of impacted incisors erupt spontaneously following 
removal of the supernumerary tooth but the time taken to erupt 
is variable, taking up to 18 months.10

The probability of eruption post removal of obstruction can be 
estimated by the vertical position, developmental stage, anatomy 
of the impacted incisor. In case 1, the impacted incisor was higher 
as compared to case 2. This could be a reason for the spontaneous 
eruption post-exposure in the second case. It was observed by 
Smailiene et al. that 28.6% of unilaterally impacted permanent 
maxillary incisors erupted spontaneously when their initial position 
was at the level of the apical third of the root of the contralateral 
erupted maxillary incisor.11 Studies done to find an association 

between the eruption of unerupted maxillary incisors and their 
stage of root development have contrasting views. According to 
Mason et al.,12 an impacted incisor is more likely to erupt if it has 
immature roots while Di Base et al. found no association between 
the same.13 In a patient <9 years of age eruption is monitored for 
a period of 9–12 months after the removal of obstruction and 
creation of space.

As treatment of an impacted incisor requires orthodontic and 
surgical intervention, a judgment should be made about the ability 
of the patient to undergo treatment.

In patients >9 years of age, surgical exposure and bonding 
of attachment are considered at the time of removal of physical 
obstruction. In case 1, patient had undergone the extraction of 

Fig. 7: Mid treatment photographs with open coil spring for creating space for 12

Fig. 8: Case 2: Posttreatment extraoral and intraoral photographs
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the supernumerary before orthodontic consultation. Therefore, 
an additional surgical procedure was required once the impacted 
tooth failed to erupt spontaneously. In case 2, the attachments were 
bonded at the same time as the exposure of the tooth.

The orthodontic attachment should be bonded at the time of 
removal of physical obstruction to avoid repeated anesthesia. The 
chances of an eruption of impacted tooth increase to 90% when 
surgical exposure is combined with orthodontic traction. However, 
the duration of treatment is influenced by the height of impaction.14

Open or closed eruption technique can be selected to expose 
the impacted tooth and apply orthodontic traction.

The open technique involves an elliptical incision in soft tissue 
overlying the impacted tooth. This technique is useful only if the 
impacted tooth occupies a very superficial position beneath the 
mucosa or if you can retain adequate width of attached gingiva after 
exposure. Open exposure allows a dry field for bonding, planning 
the direction of traction. However, the technique is known to result 
in increased crown length and poor esthetics.15 This technique was 
selected in cases 2 and 3 as the teeth were very superficial, i.e., just 
below the gingiva.

In the closed eruption technique, a full-thickness flap is raised, 
an attachment is bonded and the flap is replaced. The technique is 
beneficial for cases with deep impaction of a very highly positioned 
tooth. Therefore, this technique was selected in case 1. A clinical 
photograph at the time of bonding the attachment is useful to plan 

the direction of traction. This technique has the advantage of better 
esthetics as it preserves the attached gingiva.14

Dilacerated teeth pose a challenge in treatment. The extent 
of dilacerations, inclination of the crown and root, and the quality 
and quantity of the alveolar bone at the site where the tooth will 
be moved determine whether attempting orthodontic alignment 
is feasible.3 The direction of displacement of the crown, height of 
the crown influences the type of surgical intervention. In case of 
an unfavorable labial root dilaceration, elective root filling and 
apicoectomy may be required. Case 3 presented with dilacerations 
with the crown displaced palatally. The incisor was superficial, just 
below the gingiva. Therefore, an open exposure was planned.

Different options may be considered in the case of ankylosed 
maxillary incisors. In case of an impacted tooth with minor infra-
occlusion composite build-up may be considered. The tooth may 
be repositioned by surgical dislodgement, osteotomy, or distraction 
osteogenesis.16

Removal of impacted incisors may be considered in cases of 
significant dilacerations or ankylosis with infraocclusion. Patients 
with impacted incisors are generally diagnosed at a young age. An 
unfavorably impacted tooth requires prolonged space maintenance 
following removal. This may result in a reduction in bone height 
and width compromising future implant placement. In such cases, 
the tooth may be left in situ till definitive treatment is started.17 
None of the three cases presented with unfavorable dilacerations 

Fig. 9: Case 3: Pretreatment extraoral and intraoral photographs
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or ankyloses. The treatment duration was affected by the height 
of impaction and the type of dilacerations.

Autogenous tooth transplantation was first documented in 
1954 by ML Hale. It involves the placement of the patient’s own 
vital tooth with preserved periodontium. In case of an unfavorably 
impacted incisor, a lower second premolar may be transplanted 
in its place. The major advantage of this technique is that a 
prosthesis is not needed.18 Czochrowska stated that with careful 
case selection the transplanted tooth has a good long-term survival 

with the maintenance of the alveolar process. But there are still 
some disadvantages as the transplanted tooth requires extensive 
restorative work, which may result in interference of palatal cusp 
and external root resorption with loss of the tooth.3

co n c lu s I o n 
Impaction of maxillary anterior teeth can be a challenging 
orthodontic problem.

Fig. 10: Case 3: Pretreatment OPG and CBCT images

Fig. 11: Mid treatment photographs with 2 x 4 appliance followed by open exposure and vertical loop for traction
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Early diagnosis of delayed eruption is important and it is made 
based on clinical and radiographic findings.

The treatment of an unerupted tooth will depend upon its 
state, position, and presence of enough space in the dental arch to 
accommodate. In the cases described in the present case series, an 
interceptive approach resulted in a satisfactory approach.
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Fig. 12: Case 3: Posttreatment extraoral and intraoral photographs
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