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 Abstract 

 Introduction: Anterior teeth are valuable for aesthetics, speech and mastication. Their 

absence, impaction, and/or delayed eruption create significant distress often leading to 

early presentation to the dental office. This study presents an audit of the management 

of impacted anterior teeth that presented at a tertiary level dental clinic. The 

periodontal outcomes of the aligned teeth were also reported. 

Methods: This is an observational study spanning a nine-year period. Demographic 

data, clinical presentation, as well as post alignment dental and periodontal status of 

the impacted teeth were assessed. Data were analysed using the Statistical Package for 

Social Sciences (SPSS) version 26. Fisher’s exact test and paired samples T-test were 

used for categorical and continuous variables respectively. Significance was set at P < 

0.05. 

Results: Twenty-eight (1.76%) cases presented with failed eruption of 32 anterior teeth 

were observed during the period under review. Eight patients were treated by 

extraction, orthodontic treatment, and space closure or prosthetic replacement, with a 

mean treatment time of 2.83 ± 2.66 years. Thirteen patients completed treatment by 

orthodontic alignment with mean alignment time of 1.4 ± 1.5 years and treatment time 

of 3.6 ± 2.5 years. Average loss of root length observed was 1.5mm. There was 

significant difference in the post-operative root length of aligned teeth compared to 

their normal antimeres (p < 0.005). 

Conclusion: Patients with impacted anterior teeth presented later than was beneficial 

for spontaneous alignment of their teeth. The average 1.5mm loss of root length 

observed was not detrimental to the anatomical retention or function of the aligned 

teeth. There is need for more enlightenment with regards to early presentation for dental 

problems to avoid expensive and time-consuming treatments.  
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Introduction 

The anterior teeth, consisting of the incisors and 

canine bilaterally, are often referred to as “the 

social six”. These are the most visible teeth in the 

oral cavity and are vitally important for speech 

and aesthetics, as well as mastication.1, 2 The 

absence, impaction, and/or delayed eruption of 

these teeth create significant aesthetic and 

psycho-social distress both to the individual as 

well as their care givers, and thus give rise to 

early visits to the dental clinics.2-5 

The canines are reported to be the most prevalent 

impacted teeth in the anterior region, occurring 

in 2.0-6.0% of the global population, 4, 6-10 

closely followed by the central incisors which 

are impacted in 0.06-3.00% of global 

population.2, 4, 8, 10-13 A previous Nigerian study 

reported that 1.7% of their clinic attendants 

presented with anterior teeth impaction (1.3% 

central and 0.4%  lateral incisors) in a two year 

review. 14 Impacted central incisors are the 

earliest to be detected because of their early 

eruption time. 6, 8, 15 Impaction of lateral incisors 

are however rare. 3  While canine impaction 

appears to be more prevalent among females, 7, 9, 

16, 17 central incisor impactions appear to have a 

higher male prevalence, 3  although absence of 

gender predilection has also been reported. 13  

Unilateral impactions are more prevalent than 

bilateral 3, 7, 17 and maxillary impactions more 

common than mandibular.16, 17  

Tooth impaction is caused by supernumerary 

teeth or odontoma, trauma which causes 

crown/root dilaceration or displacement of the 

tooth bud. Impaction may also be caused by soft 

or fibrous tissue interference as well as 

odontogenic tumours and cyst. 2, 4, 12, 18-20   

The treatment of impacted teeth includes the 

extraction of obstructing structure for 

spontaneous realignment, if the condition is 

detected early. Extraction-replantation or auto-

transplantation of the tooth with endodontic 

treatment, definitive extraction with prosthetic 

replacement, or surgical exposure for ortho-

dontic alignment are other treatment options.2, 5, 

6, 21 The last treatment can be achieved using the 

open or closed flap traction technique, 19  with the 

latter reported to give clinical outcome similar to 

that obtained during natural eruption. 6, 22 The 

choice of treatment is determined by various 

factors such as the age and stage of dental 

development of the patient, the specific tooth, 

depth of impaction, orientation or lie of the 

tooth, space availability, patient’s expectation 

and financial capability, as well as the expertise 

of the orthodontist. 6, 19, 23  

Possible negative outcomes of orthodontic 

treatment of such impacted teeth include root 

shortening, increased crevicular depth, abnormal 

gingival contour, loss of keratinized gingiva 

and/or clinical attachment, increased clinical 

crown length, root exposure, and in extreme 

cases, loss of tooth vitality. 7, 12, 18, 19, 23 

Considering the cost and time implication of 

orthodontic alignment of impacted teeth, these 

must be thoroughly discussed with the patient 

and steps must be taken to avoid them. 

This study presents an audit of patients treated 

for the impaction of anterior teeth and the post 



Nigerian Dental Journal Vol. 31 No. 1 Jan.-June 23 

Management of Unerupted Anterior Teeth: An Audit of Treatment Outcomes 

11 

alignment periodontal outcomes as experienced 

in a tertiary level orthodontic clinic in South-

Western Nigeria. 

Methods 

This is a nine-year retrospective observational 

study of dental outpatients. Ethical approval for 

this study was sought and obtained from the 

Institutional Review Board (UI/EC/16/0177). 

The case notes of all patients who presented with 

unerupted anterior teeth between the year 2008 

and 2017 were retrieved. Demographic data as 

well as clinical presentation of the teeth such as 

type of impacted tooth, side of impaction, arch, 

and number of impacted teeth were obtained 

from patients’ case notes. The orientations of the 

teeth were obtained from pre-treatment 

panoramic radiographs, while root lengths were 

obtained from post-treatment periapical 

radiographs using a digital caliper. Gingival 

sulcus depth was measured using the William’s 

periodontal probe and width of the keratinized 

gingiva was also assessed using the digital 

caliper at post-treatment stage for current 

patients and at the annual post orthodontic recall 

stage for patients who had previously been 

discharged. 

Delayed eruption of a tooth was diagnosed when 

the contralateral tooth had erupted 12 months 

prior despite radiographic evidence of its 

presence, and/or if the patient was at least a year 

older than the upper limit of the expected 

eruption date for that tooth. Patients were 

evaluated by both the orthodontists and the oral 

and maxillofacial surgeons at pre-treatment 

stage. After surgical exposure or extraction of 

the impacted tooth, patients were treated 

according to orthodontic protocol. After 

orthodontic alignment of the impacted tooth was 

achieved, its clinical parameters and 

periodontium were assessed and compared with 

its antimere on the same arch. If the patient 

presented with bilateral affectation, globally 

accepted normal crown and root measurements 

for the tooth 28  were used for comparative 

analysis. 

Data was analysed using the Statistical Package 

for Social Sciences (SPSS) version 26. 

Descriptive summary was presented in tables. 

The Fisher’s exact test and paired samples T-test 

were used for categorical and continuous 

variables respectively. Significance was set at 

P<0.05. 

Results 

A total of 28 (1.76%) cases presenting with 

failed eruption of thirty-two anterior teeth were 

found, out of the 1594 patients who presented 

during the period under review. The age at 

presentation was skewed to the left (Shapiro-

Wilk test p<0.0001) with a median of 12 years 

(IQR 11-21). Median age for patients who 

presented with central incisor impaction was 12 

years (IQR 11-12 years: Shapiro-Wilk test 

p<0.0001) while the mean age for those who 

presented with canine impaction was 18.69 ± 

5.95 years (Shapiro-Wilk test p=0.18)  Ten 

(35.7%) patients were males and eighteen 

(64.3%) were females. Twenty-seven (96.4%) of 

the patients were skeletal pattern I while one 

(3.6%) was skeletal pattern III. Four (14.3%) 

patients presented with bilaterally impacted 
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teeth while 24 (85.7%) had unilaterally tooth 

impactions. The side and arch location, teeth 

affected, as well as the type of anomalies 

associated with the impacted teeth are as 

presented in table 1. All bilateral impactions and 

mandibular impactions involved the canines. 

Table 1: Characteristics of impacted anterior teeth 

Variable   Frequency 

by 

persons(%) 

Frequency 

by 

tooth(%) 

Jaw affected Maxilla  25(89.3) 29(90.6) 

 Mandible  3(10.7) 3(9.4) 

 Total 28(100.0) 32(100.0) 

    

Side affected Left  11(39.3) 15(46.9) 

 Right 13(46.4) 17(53.1) 

 Both 4(14.3)  

 Total 28(100.0) 32(100.0) 

    

Teeth affected Central incisor  15(53.6) 15(46.9) 

 Canines 13(46.4) 17(53.1) 

 Total  28(100.0) 32(100.0) 

    

Orientation vertical 21(75.0) 21(65.6) 

 Horizontal 4(14.3) 6(18.8) 

 Diagonal  2(7.1) 4(12.5) 

 Inverted  1(3.6) 1(3.1) 

 Total 28(100.0) 32(100.0) 

    

Associated 

anomaly 

Retained deciduous alone 7(25.0) 8(25.0) 

 Odontoma alone 3(10.7) 3(9.4) 

 Combination of odontoma and retained 

deciduous 

4(14.3) 5(15.6) 

 Supplemental lateral 1(3.6) 1(3.1) 

 Trauma to deciduous 1(3.6) 1(3.1) 

 Retained deciduous, odontoma and other 

anomalies (supplemental and dilaceration) 

2(7.1) 4(12.5) 

 Mesiodens 2(7.1) 2(6.3) 

 No obvious anomaly present 8(28.6) 8(25.0) 

 Total  28(100.0) 32(100.0) 

 

Impaction of canines were more prevalent 

among the females (55.6%), while that of central 

incisors were higher among the males (70.0%). 

However, this was not statistically significant 

(p=0.25). Eighteen (69.2%) patients were treated 

by orthodontic traction and alignment using the 
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closed flap technique while eight (30.8%) were 

treated by extraction of the impacted teeth 

followed by orthodontic treatment with 

prosthetic replacement of the extracted tooth or 

space closure. Figure 1 presents the treatment 

flow chart for all the patients seen. 

Figure 1: Flow chart of patients with unerupted anterior teeth seen at the clinic 

 

*Treatment absentees are still in treatment but default often for appointments  

Patients treated by extraction and orthodontic 

treatment with space closure or prosthetic 

replacement 

Eight patients were in this category. One 

(12.5%) patient had temporary prosthetic 

replacement, using the extracted natural tooth as 

a pontic on a fibre reinforced resin bridge, while 

seven (87.5%) had extraction followed by space 

closure. Only four (50%) patients completed 

treatment. The mean treatment time was 2.83 ± 

2.66 years. 

 

 

Patients treated by orthodontic alignment 

Eighteen patients were in this category, 17 

(94.4%) of whom had been successfully treated 

to the alignment stage. Four (23.5%) of these 17 

who did not complete or had not completed the 

full orthodontic treatment for various reasons 

(see Figure 1) as well as one whose parent did 

not present for the extra post treatment periapical 

radiograph were excluded from the clinical 

outcome assessment.  
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Clinical outcomes assessment 

The mean alignment time was 1.4 ± 1.5 years 

and for the 13 who completed treatment, the 

mean treatment time was 3.6 ± 2.5 years. There 

was no loss of vitality of any tooth. There was no 

significant difference in the outcome variables 

accessed between the orthodontically aligned 

teeth and their normal counterparts, except the 

post-operative root length (p<0.005). This is 

presented in table 2. 

 

Table 2: Comparison of clinical characteristics of orthodontically aligned teeth and their normal 

antimeres 

Variable  Pairings for 

analysis 

N Mean ± S.D 

(mm) 

Mean 

difference 

± S.D 

P-value Confidence 

interval 

      lower upper 

Crevicular depth Normal side 13 2.08±0.67 0.19±0.31 0.55 -0.49 0.87 

 Affected side 13 2.27±0.86     

Length of kerati-

nized gingiva 

Normal side 12 6.12±1.29 -0.39±0.77 0.11 -0.88 0.10 

 Affected side 12 5.73±1.49     

Crown length Normal side  13 9.94±1.29 0.15±0.79 0.51 -0.33 0.63 

 affected side 13 10.09±1.01     

Root length Normal side 13 15.07±1.44 1.65±1.69 0.004 0.63 2.68 

 Affected side 13 13.42±2.09     

S-D Standard deviation 

N-Number of pairs

 

Discussion  

The prevalence of unerupted anterior teeth in this 

study is similar to that reported for hospital 

patients in a previous studies. 14, 24  The age at 

first diagnosis for children with impacted 

anterior teeth in this environment is however 

significantly higher than the globally reported 

age. Impacted central incisors are typically first 

diagnosed at age 7-9years 25  while canines are 

first diagnosed at age 10-12 and best treated 

before age 20 years. 26  This highlights the 

problems of poor enlightenment as well as low 

utilisation of dental services in our environment  

 

as most parents and caregivers were not aware 

that treatment was available for unerupted teeth.  

The late presentation may also be responsible for 

the prolonged treatment time observed in this 

study, as the teeth were observed to have 

advanced root development with an attendant 

loss of eruption potential. Early presentation has 

been linked with successful spontaneous 

alignment without the need for orthodontic 

intervention in many cases, once space within 

the arch is adequate. 25, 26  This fact is also 

buttressed by an earlier study of orthodontic 

patients treated with fixed appliances in the same 
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tertiary centre in which a treatment time of 2.02 

± 1.04 years was reported. This is a significantly 

lower treatment time than for these patients with 

dental impactions. 27   

A major limitation associable to lack of dental 

enlightenment observed in this audit is the 

abandonment of treatment observed in 

approximately one in every seven (1:7 or 

14.29%) patients treated for dental impaction at 

the clinic. 

Overall, the outcome of treatment was successful 

and acceptable to all the patients who completed 

their treatment. Though the clinical crowns of 

the impacted teeth were longer than on the 

normal side and the keratinized gingiva was also 

shorter as previous studies have reported, 

statistically significant differences were not 

found. 7, 12, 18, 19, 23  The statistically significant 

shortening of root length observed here is a well-

documented outcome common to general 

orthodontic treatment and more so for alignment 

of impacted teeth. 7, 12, 18, 19, 23  However, the 

average 1.5mm loss of apical root structure 

observed was not detrimental to the anatomical 

retention or function of the aligned teeth of our 

patients. 

Although the gender prevalence for impacted 

canines and central incisors in our patient 

population is similar to the globally reported 

trend, 3, 7, 9, 16  it was not a significant finding in 

this study. This may be because this population 

of patients presented an almost equal proportion 

of canine and central incisors that are impacted 

with a slightly higher number of central incisors, 

compared to a global trend that has always 

significantly favoured canine prevalence. 6-8  

While the clinical value of the gender prevalence 

of impacted anterior teeth here is irrelevant, the 

overall higher central incisor presentation may 

underscore the higher aesthetic value placed on 

the central incisor over canines.  

Conclusion 

There is a relatively low prevalence of impacted 

anterior teeth among patients seen at the clinic. 

Patients presented later than is beneficial for 

spontaneous alignment of their teeth and 

treatment abandonment as a problem is 

highlighted. There is need for more oral health 

enlightenment with regards to early presentation 

for dental problems to avoid expensive and time-

consuming treatments.  
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