
ABSTRACT
Even though the impaction of maxillary central incisor during the mixed dentition stage is uncommon, it poses esthetic 
and phonetic problems that need early detection and management. This case report aims to present a common finding 
of an 11-year old boy with impacted permanent maxillary left central incisor, affecting the facial aesthetic and the 
patient’s smile. This impaction was managed by an interceptive orthodontic approach that consisted of surgical removal 
of the obstruction, and regaining of space for the impacted tooth. This was followed by surgical exposure, orthodontic 
traction, and proper alignment of the impacted tooth 21. This case report illuminates the importance of early diagnosis 
of the impacted central incisor and the effectiveness of interceptive orthodontic management in insuring successful 
long-term aesthetic outcomes.
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INTRODUCTION

Impaction is an impeded tooth eruption due to several 
local and systemic causes leading to a delayed or even 
failure of eruption of the tooth. Impaction of permanent 
maxillary incisors usually occurs because of displacement 
of the tooth bud or pathological obstruction, such as the 
presence of supernumerary teeth that comprise about 
56-60% of permanent incisors impaction (Al‑Zoubi et al., 
2017; Syriac et al., 2017; Khandelwal et al., 2018). The 
pathological obstruction could also happen as a result of 
odontomas, cysts, as well as root dilaceration following 
a trauma to the primary incisor tooth (Chokron et al., 
2010; Jayam et al., 2014; Narsapur and Choudhari, 2015). 
In addition, crowding, early loss, and/or over retained 
(ankylosed) deciduous tooth are considered among local 
causes of permanent central incisors impaction (American 
Academy of Pediatric Dentistry, 2020). 

Cleidocranial dysplasia, amelogenesis imperfect, and 
endocrine deficiencies are the most common syndromes 
of systemic factors for tooth impaction (Choukroune, 

2017; Puranik and Gandhi, 2019). Even though the 
impaction of maxillary central incisor is uncommon, with 
an impaction prevalence rate of less than 1%, compared 
to third molars or canines with 1-4% of incidence rate, 
it poses esthetic and phonetic problems that require early 
detection and management (Alhammadi et al., 2018; 
Yemitan, 2018; Alyami et al., 2020).

Interceptive orthodontic treatment is needed to correct 
any eruption disturbances and to eliminate any 
functional and/or skeletal interferences (Keerthana et 
al.,2020; American Academy of Pediatric Dentistry, 
2020). Hence, the aim of this article is to present a 
detailed and informative report on a clinical case with 
unilateral impaction of permanent maxillary central 
incisor, in mixed dentition stage, caused by the presence 
of supernumerary tooth (mesiodens), and managed with 
a combined surgical-orthodontic approach.

Case Report: An 11-year-old boy was brought by his 
mother and was admitted into a pediatric clinic, with 
a chief complaint of delayed eruption of permanent 
maxillary central incisors at the time of that visit. The 
pedodontist removed the retained deciduous central 
incisors to allow for a spontaneous eruption of permanent 
successors. Following the eruption of the right maxillary 
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central incisor, the pediatric dentist referred the patient 
to orthodontic clinic for evaluation of delayed eruption 
of the left maxillary central incisor (tooth # 21) at the 
Department of Orthodontics, College of Dentistry, King 
Saud University, Riyadh, Saudi Arabia. The patient was 
medically fit and had no history of dental trauma. He was 
presented with skeletal Class I malocclusion and balanced 
facial proportions. Intraoral examination revealed upper 
midline shift to the left side due to missing maxillary 
permanent left central incisor (tooth 21) that was bulging 
labially at the mucogingival junction. In addition, an 
Angle’s Class I molar relationship was observed in the 
early mixed dentition phase (Figure 1).

cone-beam computed tomography (CBCT) scan was 
performed to assess the position and the morphology of 
the impacted tooth 21. CBCT images showed that tooth 
21 is located buccal to tooth 22 and is in direct contact 
with it. The maxillary left central incisor is positioned 
superiorly where the tip of the root seems to be close to 
the nasal cavity (Figure 2).

Therefore, an extra caution was required to avoid any 
injury to the adjacent lateral incisor or to the nasal cavity. 
The main objectives of the interceptive treatment were the 
following. First, to extract the retained deciduous lateral 
incisor, and remove the supernumerary tooth surgically. 
In addition, the treatment aimed at regaining space for 
tooth 21 followed by surgical exposure of the maxillary 
left central incisor. The final objective was to perform 
orthodontic traction and proper alignment in to the arch. 
The entire treatment procedure was explained to the 
patient and his mother. Written consent forms for both 
treatment and publication were signed before starting the 
interceptive orthodontic treatment. The author ensured 
the identity of the patient remains anonymous and the 
data was classified to ensure confidentiality and the 
privacy of information.

The patient was scheduled to be fitted with fixed 
orthodontic appliance following the surgical extraction 
of the mesiodens with a mucoperiosteal flab. Transpalatal 
arch with Nance button was fabricated and cemented on 
the maxillary permanent first molars, as an anchorage 
device, during the orthodontic traction of tooth 21 and 
maxillary canines. Furthermore, for teeth leveling and 
alignment, an orthodontic 0.022″ preadjusted brackets 
were bonded on the labial surfaces of all maxillary 
existing teeth, and a 0.016-inch nickel–titanium (NiTi) 
arch wire was fitted on the maxillary arch of the patient. 
In a period of four months, an adequate space for tooth 
21 was regained by frequent activation of Ni Ti open coil 
spring between tooth 11 and tooth 22, and by anchoring 
a heavy stainless steel arch wire (0.017X0.025-inch). A 
closed eruption surgical technique was achieved with 
raised flab, little bone removal with preservation of 
the mucoperiosteum and gingival tissues, bonding an 
attachment to tooth 21, and lastly repositioning of the 
flab to its former position.

Two weeks following the surgical exposure of the 
impacted tooth, maxillary labial frenectomy was 
performed in order to correct the inferior position of the 
maxillary labial fraenum attachment, and before starting 
the orthodontic traction of the impacted tooth. Following 
another period of four months, the impacted tooth 21 
was erupted into the oral cavity. Repositioning of the 
attachments on teeth 21 and 23 and a light flexible arch 
wire (0.016-inch copper NiTi) was used to fully engage 
these teeth (Figure 3). Five months later, the impacted 
maxillary left permanent central incisor was successfully 
positioned in and was properly aligned with the rest of 
the upper teeth and with good periodontal condition. 
At the same time, the lower arch was scheduled for 
bracket bonding and aligning of the lower teeth to be 
in a proper occlusion with the upper arch. Permanent 

Figure 1: pretreatment extraoral and intraoral photographs 
showing unerupted tooth 21 with midline shift.

Figure 2: Pretreatment radiographs. A) Panoramic; B) 
CBCT images; C) intraoral periapical radiographs showing 
supernumerary tooth, and an impacted permanent left 
central incisor overlapping with the permanent left lateral 
incisor.

Several radiographs were taken for the patient as part of 
the routine pre-treatment records including, a panoramic 
(OPG), lateral cephalometric radiographs, and intraoral 
periapical (PA) radiographs of upper anterior region. 
The radiographs revealed the presence of supernumerary 
tooth (mesiodens) in the pre-maxillary region and 
an impaction of tooth 21 (Figure 2). Furthermore, a 



Al Shayea

BIOSCIENCE BIOTECHNOLOGY RESEARCH COMMUNICATIONS	 Surgical Exposure and Orthodontic Management of 
Impacted Central incisor 469

fixed retainers were placed in both arches at the end 
of the treatment. Successful interceptive orthodontic 
treatment was completed with ideal alignment of the 
impacted tooth 21, ideal over jet, ideal over bite, and 
proper interdigitation.

The clinical examination of the orthodontically treated 
incisor tooth 21 showed normal vitality test with 
acceptable gingival margins and attached gingiva  
(Figure 4). Furthermore, the final radiographs presented 
intact roots with proper root parallelism and good 
inclination of the treated teeth (Figure 5). The patient 
and his mother were satisfied with the results and a 
three months follow up appointment was scheduled to 
reevaluate the gingival contour of tooth 21 to assess if 
further esthetic gingival recontouring is needed.

the following procedures. First, removal of the eruption 
obstacles (retained deciduous incisor and mesiodens). 
Second, regaining space for the impacted tooth. Lastly, 
surgical exposure and orthodontic traction to align the 
impacted central incisor since spontaneous eruption 
had not occurred, as recommended in the literatures  
(Khera et al., 2017; Singh et al., 2107; Noorollahian and 
Shirban, 2018; American Academy of Pediatric Dentistry, 
2020).

Figure 3: Intraoral photographs of the orthodontic traction 
stages of tooth 21. A) Frontal view; B) Occlusal view; and 
C) Left side view.

RESULTS AND DISCUSSION

The treatment of an impacted permanent central incisor 
depends on the severity of the impaction, type of 
malocclusion, and the degree of root completion and 
dilacerations (Chaushu et al.,2015; American Academy 
of Pediatric Dentistry, 2020). The literature shows two 
alternative treatment options for treating such cases that 
need interdisciplinary approach. The first option includes 
extraction of the impacted central incisor followed by 
either closing of the space or prosthetic replacement. 
The second treatment option includes surgical exposure 
of the impaction with orthodontic traction followed by 
an alignment of the impacted central incisor (Singh et 
al., 2107; Khera et al., 2017; Noorollahian and Shirban, 
2018).

Early correction of the impacted central incisor in the 
present clinical case was recommended by eliminating 
the cause of the problem, which was the prolonged 
retention of the deciduous central incisor, as well as, 
the presence of the supernumerary tooth (mesiodens) 
in the premaxillary region as confirmed by the two-
dimensional (OPG, PA) and three-dimensional (CBCT) 
imaging. Therefore, early diagnosis is required for an 
accurate visualization and evaluation of the impacted 
tooth, and hence formulating an ideal treatment plan 
(Singh et al., 2107; American Academy of Pediatric 
Dentistry, 2020). In this case, the second treatment option, 
mentioned above was chosen. This option consisted of 

Figure 4: Posttreatment extraoral and intraoral photographs 
showing the proper alignment of the impacted tooth 21, 
ideal over jet, ideal over bite, and proper interdigitation.

Figure 5: Post treatment periapical radiographs showing 
intact roots with proper root parallelism and good 
inclination of the treated teeth.

The extraction of the impacted tooth in the present case 
was not considered as a plan of treatment in order to 
reduce the risk of alveolar bone loss and to preserve the 
edentulous alveolar ridge of the impacted tooth 21. In 
addition, no root resorption was found on tooth 21, and 
on palpation of the labial sulcus, and there was bulging 
of the impacted tooth at the mucogingival junction  
(Sun et al., 2014; Spuntarelli et al., 2015).

Moreover, the surgical exposure of the impacted 
permanent left central incisor was carried out by using 
a closed eruption technique as suggested by Becker et al.  
(Becker et al., 2002). This technique is the most common 
surgical procedure, and it is ideal for high impaction 
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located above the mucogingival junction, which was 
taken into account for this case in order to obtain an 
adequate keratinized tissue and a better periodontal 
condition around the erupting tooth (Shi et al., 2015; 
Noorollahian and Shirban, 2018; Henner et al., 2108). The 
removal of the maxillary labial fraenum by frenectomy 
is another surgical procedure that was carried out in 
this case along with the orthodontic traction of tooth 
21 to eliminate the inferiorly positioned fraenum that 
encroaches on the gingival margins, and hence facilitate 
orthodontic closure of the space between the maxillary 
central incisors (Naini and Gill, 2018; Kadkhodazadeh 
et al, 2018).

CONCLUSION

This case report presents a common finding of an 11-year 
old boy with impacted permanent maxillary left central 
incisor, affecting the facial aesthetic and the patient’s 
smile. This impaction was managed by an interceptive 
orthodontic approach that consists of surgical removal of 
the obstruction, regaining of space for the impacted tooth. 
Followed by surgical exposure, orthodontic traction, and 
proper alignment of the impacted tooth 21. This case 
report highlights the importance of early diagnosis and 
the effectiveness of interceptive orthodontic management 
to ensure a successful long-term aesthetic outcomes.
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