
IOSR Journal of Dental and Medical Sciences (IOSR-JDMS)  

e-ISSN: 2279-0853, p-ISSN: 2279-0861.Volume 16, Issue 5 Ver. VII (May. 2017), PP 26-31 

www.iosrjournals.org 

DOI: 10.9790/0853-1605072631                                          www.iosrjournals.org                                    26 | Page 

 

Position of Impacted Maxillary Central Incisor Influencing 

Spontaneous Eruption and Timing 
 

Dr. Seema Diwan
1
,Dr.Navneet Jain

2
 

1
MDS, FCFO (Fellowship in Craniofacial Orthodontics) University of Canterbury, New Zealand. 

2
M.S,Associate professor Department of surgery, Doon Medical college,Dehradun 

 

Abstract: 
OBJECTIVE: To evaluate the influence of the initial vertical position of impacted maxillary incisor on 

spontaneous eruption frequency and its timing after surgical removal of the supernumerary tooth. 

Material And Methods: 44 patients with unilateral impaction of maxillary permanent central incisor with an 

average age of 10.5 years were studied for spontaneous eruption of impacted tooth. Orthopantomograms were 

taken of every patient. The time (in months) of spontaneous eruption was registered as a time from surgical 

removal of the supernumerary tooth till visible emergence of impacted central incisor.  

Results: Statistically significant differences in the spontaneous eruption time were found between the groups 

with different initial vertical position of the impacted central maxillary incisor. The spontaneous eruption of 

impacted central incisors was registered in 30 (68%) cases after removal of the supernumerary tooth. On the 

average, time of spontaneous eruption for the study group was 10.9 months. 

Conclusion: Maxillary central incisor impacted at the projection level of the apical third of the contralateral 

completely erupted central maxillary incisor root, should be treated by the surgical-orthodontic approach, 

because spontaneous eruption is unlikely to expect. 

 

I. Introduction 
Delayed eruption of maxillary incisors requires monitoring or intervention when there is eruption of 

contralateral teeth that occurred greater than six months previously. Both central incisors remain unerupted and 

the lower incisors have erupted greater than one yearpreviously. There is deviation from the normal sequence of 

eruption (e.g. lateral incisors erupting prior to thecentral incisor [1, 2]. The incidence of unerupted maxillary 

central incisor in the 5–12 year-old age group has been reported as 0.13% [3]. Eruption failure may occur if 

pathological obstructions, such as supernumerary teeth, odontomas, cysts, develop in the eruptive path of the 

incisor [4]. Supernumerary teeth and odontomas are the most common cause: 56–60% of supernumerary teeth 

cause impaction of permanent incisors due to a direct obstruction for the eruption [5]. Eruption failure can also 

be caused by tooth malformation or dilacerations. Other possible causes of lack of eruption of maxillary incisors 

are: ectopic position of the tooth bud, non-vital orankylosed primary teeth, early extraction (or loss) of 

deciduous teeth, mucosal barriers in the path of eruption that acts as a physical barrier to eruption, endocrine 

abnormalities, bone disease [6].Impaction of maxillary permanent incisors is not a frequent case in dental 

practice, but its treatment is challenging because of their importance to facial esthetics. 56-60% of premaxillary 

supernumerary teeth cause impaction of permanent incisors [7,8]due to a direct obstruction for the eruption, 

tipping of the adjacent teeth towards the place of the impacted tooth, narrowing of the dental arch, displacement 

of the permanent teeth bud, or malformations of the unerupted tooth root [9,10,11]. Spontaneous eruption of 

impacted maxillary incisors occurs in 54-76% of cases when supernumerary tooth is removed and there is 

enough space in the dental arch [12, 13, 14]. However, research data indicate that the spontaneous eruption of 

impacted maxillary incisor may take up to 3 years and sometimes orthodontic treatment is necessary to achieve 

adequate alignment of the erupted tooth in the dental arch [15, 16, 17, 18].Nevertheless, in some instances, 

eliminating the cause of the maxillary incisor impaction by removing supernumerary tooth, would not lead to a 

spontaneous resolution of the problem. It is therefore necessary second surgical exposure of the unerupted tooth 

by removing any hard or soft tissue obstruction, placement of the attachment on the tooth crown and application 

of the directional traction by the orthodontic appliance [7, 19, 20]. But such extensive procedure on the soft 

tissue and underlying bone may have an impact on periodontal prognosis, poor gingival contour of the erupted 

teeth [16, 20, 21].In clinical practice, the treatment of the impaction of permanent teeth caused by 

supernumerary teeth is frequently prolonged. This requires the setting of certain guidelines in the treatment of 

toothimpaction caused by supernumerary teeth. Spontaneous eruption of the impacted maxillary incisors there 

are no doubt has an advantage over its surgical-orthodontic treatment approach. But is it possible to predict 

spontaneous eruption of impacted maxillary incisor and its timing after removal of the supernumerary tooth? 

There is no clear answer yet, because a lot of factors, such as initial location and axial inclination of impacted 

teeth, lack of space in the dental arch and many others can influence the process [16, 17]. 
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The aim of present retrospective study was to evaluate the influence of the initial vertical position of impacted 

maxillary incisor on spontaneous eruption frequency and its timing after surgical removal of the supernumerary 

tooth. 

 

II. Material And Methods 
This retrospective study comprised of 44 patients with unilateral impaction of maxillary permanent central 

incisor with an average age 10.5 years, coming to Dental OPD of HIMS from 2010-14. The distribution of the 

patients according to their gender was the following: 29 boys (65.9%) and 15 girls (34.0 %). 

Study Design: 

Type of the study: Observational  

Sample size - Minimum number of subjects - 44 

Selection of Subject:   
Inclusion Criteria: 

– Unilateral impaction of permanent upper central incisor because of supernumerary teeth; 

– Space available or created by fixed or removable appliance for the impacted central incisor at least 7 mm; 

– Favorable axial inclination of impacted maxillary central incisor for spontaneous eruption; 

– Incompleteroot formation of impacted maxillary central incisor; 

– Good quality initial orthopantomograms and plaster casts available. 

– Duration of waiting for the spontaneous eruption of impacted tooth was not less than 2 and half years after 

removal of supernumerary tooth 

 

Study Protocol: 

The vertical position of impacted permanent central incisors was evaluated on the orthopantomograms in 

relation to the contralaterally erupted central incisor. To determine initial vertical position of impacted tooth, the 

thirds of the root length of the erupted contra lateral central incisor were used. Three possible vertical positions 

of impacted incisor have been defined (Figure 1). 

 
Fig 1 : Vertical positions of maxillary central incisor in relation to the contralaterallyerupted tooth root length: 

V1- sector at the level of gingival third of the root; V2- sector at the level of middle third of the root; V3- sector 

at the level of apical third of the root. 

 

The space available or created for the impacted central incisor in the dental arch was measured on the study 

models. The time (in months) of spontaneous eruption was registered as a time from surgical removal of the 

supernumerary tooth till visible emergence of impactedcentral incisor. The patients have been examined once 

per month over period of 30 months. After that period the impacted central incisors have been considered as 

spontaneously unerupted and treated by surgical re-opening and orthodontic traction.  

Data Management & Statistical Analysis: 

The statistical analysis was performed using the Statistical Package for the Social Sciences for Windows (SPSS 

v. 10.0). For every variable the mean, standard deviation and minimum and maximum values were calculated. 

The tooth eruption time between groups was compared using the Student’s t test for paired variables. Logistic 

regression analysis was used to assess the probability of eruption. 

 

III. Results 

The spontaneous eruption of impacted central incisors was registered in 30 (68%) of cases after 

removal of the supernumerary tooth and the expansion of the dental arch. On the average time of spontaneous 

eruption for the study group was 10.9 months (from 4-29 months).Spontaneous eruption was recorded in 92% of 

cases in which impacted incisors initially were located in the sector V1, 93% of cases in which impacted 

incisors were located in the sector V2 and onlyin 20% of cases in which impacted incisors were located in the 
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sector V3. Differences in the spontaneous eruption time were found between the teeth groups with different 

initial vertical position (Table 1). Cox’s regression analysis demonstrated that the probability of eruption in 

sector V 3 is 10 times lesser than sector V1 (Cox regression coefficient = 10.75). The associations between the 

spontaneous eruption of an impacted tooth and its vertical position are presented in Figure 2.Also, results after 

comparison of bone density with no of erupted teeth and initial position of teeth are shown in Table 2 and 3. 

 

 
Figure 2: The association between the initial vertical position of an impacted tooth and the probability of 

its spontaneous eruption 

 

Table 1: Timing of the spontaneous eruption of impacted central incisors 
Vertical position 

of the impacted 

teeth 

Number of 

cases 

Number of 

erupted teeth 

Time of the spontaneous eruption 

(Months) 

Level of significance 

Mean SD Max Min 

V1 14 13 5.62 2.2 11 4 p12=0.0001 

V2 15 14 12.2 3.2 18 6 p13= 0.00001 

V3 15 03 27.3 2.8 29 24 p23= 0.001 

Total 44 30 10.9 6.9 29 4  

 

Table 2: Comparison of initial position of tooth with bone density 

 
Bone density 

Total D2 D3 

Group 

V1 11 3 14 

V2 14 1 15 

V3 14 1 15 

Total 39 5 44 

 

Table 3: Comparison of bone density and no of erupted teeth 

 
Bone density 

Total D2 D3 

Erupted Teeth No 12 1 13 

Yes 27 4 31 

Total 39 5 44 
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IV. Discussion 
In our study we found that 68% of impacted incisors erupted spontaneously after removal of the 

supernumerary teeth, when it was sufficient space in the dental arch for the impacted tooth. The similar 

frequency of spontaneous eruption of impacted maxillary central incisors, varying from 54% to 64%, has been 

reported by L. Mitchell and B. Witsenburg. Manson C. in his study found that even 72% of impacted teeth with 

incompletely formed roots erupted spontaneously. Percentage of spontaneously erupted teeth could be even 

higher, if we have observation period unlimited in time. But we had data of 30 months only. It might be because 

of request of patients to finish treatment in 2-4 years. The majority of impacted maxillary central incisor 

spontaneously erupts after removal of the supernumerary tooth but it takes significant period of time. The 

average spontaneous eruption time in our study was 17 months. 43% of the impacted central incisors 

spontaneously erupted during 1st year after removal of the supernumerary tooth. About 18% erupted during the 

second year of the observation. But even after 25 years of observation 31.8% of central incisors were still 

unerupted. Very similar results have been reported by L. Mitchell and W. Houston.A lot of factors can affect 

spontaneous eruption of impacted maxillary central incisors. Such factors as axial inclination of impacted teeth, 

lack of space in the dental arch, degree of root formation, relation to the adjacent teeth roots, initial vertical 

position of impaction affects process of spontaneous eruption. To avoid the bias of these different factors on the 

spontaneous eruption we conducted retrospective study using the criteria for case selection allowing us exclude 

all other factors except the initial vertical position of impacted maxillary central incisor. The results of our study 

demonstrate that spontaneous eruption of impacted central incisor is closely associated with its initial vertical 

position. Statistically significant difference in the spontaneous eruption time was detected between V1-V2 and 

V1-V3 groups. The impacted teeth located closer to the alveolar ridge (sector V1) mostly erupted spontaneously 

over the period of six months. But the impacted teeth that at the beginning of treatment were situated higher 

than 2/3 of the adjacent central incisor root, spontaneously erupted only in three cases and it took ~28 months 

(i.e. 2 years) after the initiation of treatment. Taking into consideration these findings and experience, that as 

much as 90% of such teeth erupt in a wrong position , thus necessitating further orthodontic treatment, we 

suppose that in case of a high initial vertical position of the impacted maxillary central incisor conservative 

treatment is inexpedient. In such cases already during the first surgical intervention an attachment element 

should be fixed on the impacted tooth. H. Ibricevic also recommends the surgical-orthodontic treatment 

technique in cases when the impacted tooth is located in the middle part of the alveolus or higher. 

Most tooth eruption anomalies may be avoided via timely diagnosis and application of treatment-

preventive measures. It is reported that only 54% of mesiodens cases are diagnosed at the aged of 5-9 years, i.e. 

at the time when the eruption of permanent incisors should start. So, early diagnostics of the maxillary central 

incisor impactions and surgical removal of supernumerary tooth as well as adequate space for it maintained in 

the dental arch may facilitate spontaneous eruption of the impacted maxillary central incisors. 

 

V. Conclusions 
1. The study found that impacted maxillary central incisors spontaneously erupt in 68% of cases after 

obstruction elimination by the removal of supernumerary teeth. 

2. The average time of the spontaneous eruption of impacted maxillary central incisors after the 

supernumerary teeth removal was 17 months. 

3. Statistically significant differences in the spontaneous eruption time were found between the groups with 

different initial vertical position of theimpacted central maxillary incisor. 

4. Maxillary central incisor impacted at the projection level of the apical third of the contralateral 

completely erupted central maxillary incisor root, should be treated by the surgical-orthodontic approach, 

because spontaneous eruption is unlikely to expect. 
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