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Abstract: Trauma to the primary dentition present special problems and the management is often different as 

compared with permanent teeth. Trauma to the oral region occurs frequently and comprises 5% of all injuries 

for which people seek treatment. The highest prevalence was found as intrusive injuries of primary teeth. There 

is perhaps no single disturbance that has greater psychological impact on both the parents and children than 

the loss or fracture of a child’s anterior teeth. Therefore, an appropriate emergency treatment plan is important 

for a good prognosis. The following case report presents a new, minimal invasive and an innovative technique 

for the management of intruded primary maxillary central incisor with the fixed-mechano therapy which fully 

satisfied the demands of the parents for aesthetic and simultaneously maintained the space in the maxillary 

arch. 

Keywords- Trauma, primary tooth, intrusion, case report. 

 

I. Introduction 
Dental injuries are common and present an important dental public health problem. Many 

epidemiological studies during the last three decades have shown the frequency of dental 

injuries in children and adolescents.[1-8]It is likely that clinicians who provide dental care for children will 

have to manage traumatic intrusion of primary incisors at some time. Overall trauma to primary incisors is 

common (seen in around 30% of children by the age of 7 years 1). However, although intrusion injuries are 

uncommon in adults, it is likely that around one in five of injuries to primary teeth will be intrusive (17% in one 

hospital based study).[9]Trauma to the primary dentition present special problems and the management is often 

different as compared with permanent teeth. Trauma to the oral region occurs frequently and comprises 5% of 

all injuries for which people seek treatment [10–13]. In preschool injuries, head injuries make up as much as 

40% of all somatic injuries. Among all facial injuries, dental injuries are the most common. As much as 18% of 

all somatic injuries are seen in the oral region in children 0–6 years old. [14] Recent investigations into the 

incidence of dental trauma, especially in the pediatric and adolescent populations, have made it clear that this 

particular injury is of a significant nature and affects upto one-third of patients in this age group. It has been 

suggested that the incidence of dental trauma soon will exceed that of dental caries and periodontal disease 

among children and teenagers. [15] The main objectives of diagnosis and treatment of traumatic injuries 

a!ecting children with primary dentition are pain management and prevention of possible damage to the 

developing tooth germ. In children upto 2years, intrusion and avulsion are the most severe injuries that can 

affect the developing tooth germ [16, 17]. During this period, calci￠cation of incisal and medium third of 

enamel matrix of the permanent tooth germ takes place. The traumatic displacement of the root of the primary 

tooth may affect the development of the permanent tooth germ, by altering the secretory phase of the 

ameloblast, leaving a defect known as circular enamel hypoplasia. Hypoplasia, including enamel discoloration 

and/or enamel defects are the most frequent malformation sequelae of traumatic injuries to the primary dentition 

[16, 18-19]. In a long-term study of 255 traumatized primary teeth, 23%of the corresponding erupted permanent 

teeth showed developmental disturbances. The highest prevalence was found after intrusive injuries of primary 

teeth.[20] An appropriate emergency treatment plan is important for a good prognosis.[14].There is perhaps no 

single disturbance that has greater psychological impact on both the parents and children than the loss or 

fracture of a child’s anterior teeth.[15] This is especially so if the injury affects the permanent dentition and 

involves the loss of extensive tooth structure. Traumatic dental injuries (TDI) involving the anterior teeth may 

not only lead to restriction in biting, phonetics and aesthetics, but may have an impact on a child’s personality 

and quality of life.[21]Techniques that speed and simplify treatment,restore esthetics and improve long term 

success rates are therefore of potential value and should be considered. [15] 
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II. Case Report 
A 4 year old boy reported with an intruded primary maxillary central incisor. The parents gave the 

history of trauma related to front region of the jaw and they wanted to restore the involved tooth without getting 

it extract. After an intra-oral and radiographic examinations, it was observed that apex of intruded primary 

central incisor was impinging on to the crown portion of the developing succedaneous permanent incisor [Fig 

1][Fig 2]. Hence, the option of treatment of intruded primary maxillary central incisor with fixed mechano 

therapy was discussed and duly signed written consent was obtained from the parents. Arch wire of size 0.018” 

was selected and adapted to the canine to canine region of the maxillary arch. After positive adaption, arch wire 

was bonded to canine to canine region in the maxillary arch excluding the intruded primary maxillary central 

incisor with acid-etch technique [Fig 3][22]. Ligature wire was bonded to intruded primary maxillary central 

incisor and then attached to arch wire to create an extrusive force on to the involved tooth [Fig 4]. Prior to 

discharge of the patient, instructions were given regarding oral hygiene maintenance and consumption of soft 

diet for first few hours and to avoid biting any hard food/object. The patient was recalled after one week to 

check any impingement of the appliance and the parents were instructed to report to the clinic after one, two, 

four and six months respectively. After 6 months of follow-up, parents were satisfied with the treatment and the 

aesthetics [Fig 5].  

 

 
Fig 1- Intra-oral view of the intruded primary maxillary central incisor. 

 

 
Fig 2- Initial radiograph revealing the position of intruded primary maxillary central incisor  

with relation to the succedaneous permanent incisor. 
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Fig 3- Arch wire was bonded to canine to canine region in the maxillary arch excluding the 

 intruded primary central incisor. 

 

 
Fig 4- Ligature wire was bonded to intruded primary maxillary central incisor and then  

attached to arch wire to create an extrusive force on to the involved tooth. 

 

 
Fig 5- After 6 months of treatment, intruded primary maxillary central  

incisor was in occlusal harmony. 

 

III. Discussion 

Tooth intrusion consists of the displacement of the tooth into its alveolus and is the most common 

trauma during early infancy.[23] The prevalence of incisor injury has been reported to range from 6% to 

34%.[24-26] Falls, collisions, sporting activities, and traffic accidents have been reported to be the main cause 

of most dental injuries. Variables such as age, gender, socioeconomic status, and behavioral problems may also 

influence the frequency of dental trauma. Bauss et al [27] and Caliskan et al [28] both found that patients aged 

8—11 years exhibited the highest prevalence of dental trauma. It has been shown that incisor injuries occur 

more frequently in males.[29,30] Socio-economic influences can also have a significant effect on a child’s 

experience with dental injuries.[31,32] The anatomic factors consistently reported to increase the risk of 

occurrence of anterior teeth injuries are substantial maxillary incisor overjet and inadequate lip coverage of the 
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anterior teeth. The socio-behavioral factors reported to increase the predisposition towards traumatic injuries to 

anterior teeth include gender (males>females), adverse psychosocial environment, behavior problem, increased 

participation in sports and recreational activities and accident proneness.[33]  

In an another study, a material of 207 permanent teeth (including 90 cases collected from the 

literature), traumatized during development by injuries to primary teeth has been analyzed in a clinical, 

radiographic, histologic, microradiographic, and electron microscopic study. It appears from this examination 

that such developmental disturbances may be classified into distinct clinico-pathologic entities, i.e.  (1) white or 

yellow-brown discoloration of enamel, (2) white or yellow-brown discoloration of enamel and horizontal 

enamel hypoplasia, (3) crown dilaceration, (4) odontome-like malformation, (5) root duplication, (6) vestibular 

root angulation, (7) lateral root angulation or dilaceration, (8) partial or complete arrest of root formation, (9) 

sequestration of entire tooth germ, and (10) ectopic, premature, or delayed eruption or impaction.[34] The 

frequency and type of developmental disturbances in the permanent teeth in relation to the child's age at the 

time of injury were examined in 78 patients with 100 intruded primary incisors. The central incisors were found 

to be the most frequently affected teeth. Only maxillary teeth were involved. The dominating age group was 1–

3 years and intrusion was seldom seen after the age of 4 years. The frequency of disturbed normal development 

of the permanent teeth was 54%. In eight cases the intruded teeth were removed immediately, 86 teeth 

reerupted, and six teeth did not reerupt. Internal white enamel hypoplasia was seen frequently; external 

hypoplasia, seldom.[35]  

During  the 7-year clinical follow up of such injuries presents information on the consequences for the 

intruded primary teeth, and also on what is recognized as one of the more distressing sequelae of this injury; the 

effect on the permanent successors, whose follicles lie slightly above and palatal to the root apex of the primary 

incisors. Seventy eight children with 138 traumatised primary incisors fulfilled the inclusion criteria. Thirty six 

of these teeth, in 23 children, were extracted at the first visit, due to extensive lateral luxation as well as 

intrusion. In keeping with other reports, this study found that the majority of intruded primary incisors, where 

immediate extraction was not indicated, re-erupted when simply observed (78% of the remaining 102). 

However, 54% developed post traumatic consequences, with the most common being pulpal necrosis in 31% of 

the 102 teeth (managed either with pulpectomy or extraction). Over half of the permanent successors (74 out of 

the initial sample of 138 traumatised primary incisors) were found to have one or more developmental 

disturbances: enamel hypoplasia (28.3% of all incisors); dilacerations (16.7% of all incisors); ectopic eruption 

(16.7% of all incisors). 

But does this actually help to inform as to how best to manage the intruded primary incisor? Can they 

always be left and observed, unless excessively laterally luxated? Recent guidance 

states that if radiographic examination indicates (by way of the intruded tooth appearing lengthened 

relative to its antimere) that the apex of the intruded incisor has been pushed palatally into the follicle of the 

succedaneous permanent incisor, then the primary incisor should be extracted, to minimize further damage to 

the tooth germ. However, there is little evidence to support this and there are the associated risks of causing 

further distress to the child through the extraction and iatrogenic damage to the underlying permanent tooth [9]. 

Therefore it has been controversial in the Pediatric Dental field whether repositioning and fixation for the 

intrusion of primary tooth should be done or not. Although the intrusion of primary anterior tooth is often 

happened, the treatment procedure for it has not been established yet [36]. The consequences of treatment delay 

on pulpal and periodontal healing following traumatic dental injuries have been highlighted in a comprehensive 

review. It is also important to consider the economic and resource implications of delayed or inappropriate 

treatment. Furthermore, there is a growing body of evidence to suggest that dental trauma in children may 

adversely affect their quality of life with far reaching psychosocial effects.[37]   

 

IV. Conclusion 

Early loss of primary teeth continues to be highly prevalent in an early childhood leading to 

malocclusion and developmental anomalies in developing permanent dentition. A continuous and meticulous 

treatment planning is essential to monitor developing dental anomalies, space loss and eruption of permanent 

teeth to prevent malocclusion. It was thus demonstrated in this case report that management of intruded primary 

central incisor can be successfully achieved with fixed mechano therapy instead of surgical treatment 

modalities. 

 

References 
[1]. Andreasen JO. Etiology and pathogenesis of traumatic dental injuries. A clinical study of 1298 cases. Scand J Dent Res 

1970;78:329-42. 
[2]. Andreasen JO, Ravn JJ. Epidemiology of traumatic dental injuries to primary and permanent teeth in a Danish population sample. 

Int J Oral Surg 1972;1:235-9. 

[3]. Ravn JJ. Dental injuries in Copenhagen schoolchildren, school years 1967-1972. CommDent Oral Epidemiol 1974;2:231-45. 
[4]. Zerman N, Cavalleri G. Traumatic injuries to permanent incisors. Endod Dent Traumatol 1990;9:61-4. 

 



Management of intrusion in primary tooth with fixed-mechano therapy- A case report 

DOI: 10.9790/0853-14857276                                         www.iosrjournals.org                                         76 | Page 

[5]. Petti S, Tarsitani G. Traumatic injuries to anterior teeth in Italian schoolchildren: prevalence and risk factors. Endod Dent 

Traumatol 1996;12:294-7. 

[6]. Zaragoza AA, Catala M, Colmena ML, Valdemoro C. Dental trauma in schoolchildren six to twelve years of age. ASDC J Dent 
Child 1998;65:492-4. 

[7]. Marcenes W, Alessi ON, Traebert J. Causes and prevalence of traumatic injuries to the permanent incisors of school children aged 

12 years in Jaragua do Sul, Brazil. Int Dent J 2000;50:87-92. 
[8]. Alonge OK, Narendran S, Williamson DD. Prevalence of fractured incisal teeth among children in Harris County, Texas. Dent 

Traumatol 2001;5:218-221. 

[9]. Altun C, Cehreli ZC, Güven G, Acikel C. Traumatic intrusion of primary teeth and its effects on the permanent successors: A 
clinical follow-up study. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2009; 107: 493–498 

[10]. Andreasen JO, Andreasen FM, Andersson L. Textbook and color atlas of traumatic injuries to the teeth, 4th edn. Oxford: Blackwell 

Munksgaard; 2007. 
[11]. Petersson EE, Andersson L, Sorensen S. Traumatic oral vs non-oral injuries. Swed Dent J 1997;21:55–68. 

[12]. Glendor U, Andersson L. Public health aspects of oral diseases and disorders: dental trauma. In: Pine C, Harris R, editors. 

Community oral health. London: Quintessence Publishing; 2007. p. 203–14. 
[13]. Glendor U, Halling A, Andersson L, Eilert-Petersson E. Incidence of traumatic tooth injuries in children and adolescents in the 

county of Vastmanland, Sweden. Swed Dent J 1996;20:15–28. 

[14]. Flores MT et al Guidelines for the management of traumatic dental injuries. III. Primary teeth. Dent Traumatol 2007 ; 23: 196–202. 
[15]. Kavitha T, Rao CVN. Lakshmi Narayanan L. Reattachment of fractured tooth fragments using a custom fabricated dowel- The 

three case reports. Endodontolgy 2000; 12: 65-70. 

[16]. Diab M, eIBadrawy HE. Intrusion injuries of primary incisors.Part III. Effects on the permanent successors. Quintessence Int 
2000;31:377^84. 

[17]. TarjanJ, Balaton P, Keri I. Consequence and therapy of primary tooth intrusion. J Int Assoc Dent Child1988;19:25-8. 

[18]. von ArxT. Developmental disturbances of permanent teeth following trauma to the primary dentition. Aust Dent J 1993;38:1-10. 
[19]. DiabM, eIBadrawy HE. Intrusion injuries of primary incisors. Part I. Review and management. Quintessence Int 2000;31:327-34. 

[20]. FloresMT.Traumatic injuries in the primary dentition. DentTraumatol 2002;18: 287-298. 

[21]. Ravishankar et al. Prevalence of Traumatic Dental Injuries to Permanent Incisors Among 12-year-old School Children in 
Davangere, South India. The Chinese Journal of dental research 2010; 13[1]: 57-60. 

[22]. Morin D, DeLong R, Douglas WH. Cusp reinforcement by the acid-etch technique. J Dent Res. 1984 Aug;63(8):1075-8. 

[23]. Gondim J.O and Neto J.S.M. Evaluation of intruded primary incisors. Dent Traumatol 2005;21[3]:131-133. 
[24]. Hamilton FA, Hill FJ, Holloway PJ. An investigation of dentoalveolar trauma and its treatment in an adolescent population. Part 1: 

The prevalence and incidence of injuries and the extent and adequacy of treatment received. Br Dent J 1997;182:91-95. 

[25]. Burton J, Pryke L, Rob M, Lawson JS. Traumatized anterior teeth amongst high school students in northern Sydney. Aust Dent J 
1985;30:346-348. 

[26]. Kaba AS, Marechaux SC. A fourteen-year follow-up study of traumatic injuries to the permanent dentition. J Dent Child 

1989;56:417-425. 
[27]. Bauss O, Rohling J, Schwestka-Plly R. Prevalence of traumatic injuries to the permanent incisors in candidates for orthodontic 

treatment. Dent Traumat 2004;20:61-66. 

[28]. Caliskan MK, Turkun M. Clinical investigations of traumatic injuries of permanent incisors in Izmir, Turkey. Endod Dent 

Traumatol 1995;11:210-3. 

[29]. Dearing SG. Overbite, overjet, lip-drape and incisor tooth fracture in children. NZ Dent J 1984;80:50-2. 
[30]. Kania MJ, Keeling SD, McGorray SP, Wheeler TT, King GJ. Risk factors associated with incisor injury in elementary school 

children. Angle Orthod 1996;66:423-32. 

[31]. Nicolau B, Marcenes W, Sheiham A. The relationship between traumatic dental injuries and adolescents’ development along the 
life course. Comm Dent Oral Epidemiol 2003;31:306-13. 

[32]. Marcenes W, Zabot NE, Traebert J. Socio-economic correlates of traumatic injuries to the permanent incisors in schoolchildren 

aged 12 years in Blumenau, Brazil. Dent Traumatol 2001;17:222-6. 
[33]. Pavan B, Nagraj A. Risk factors for traumatic dental injuries in an adolescent male population in india. The Journal of 

Contemporary Dental Practice,2007;8[6]: 1-10. 

[34]. Andreasen J.O, Sundström B., Ravn J.J. The effect of traumatic injuries to primary teeth on their permanent successors European 
Journal of Oral SciencesJune 1971;79[3] : 219–283. 

[35]. Ravn J.J. Developmental disturbances in permanent teeth after intrusion of their primary predecessors. European Journal of Oral 

Sciences June 1976;84[3]:137–141. 
[36]. Hirata R, Hayashi Y, Mizuno R, Suzuki J and Kozai K. Management of Trauma of Primary Tooth: Report of Intrusion Case. J.Hard 

Tissue Biology.14(4) Proceeding,361-362, 2005 

[37]. Zaitoun  H., North S., Lee S., Albadri S,  McDonnell S.T. and Rodd H.D. Initial management of paediatric dento-alveolar trauma in 
the permanent dentition: a multi-centre evaluation. British Dental Journal 2010; 208: E11.  

http://www.ncbi.nlm.nih.gov/pubmed/?term=Morin%20D%5BAuthor%5D&cauthor=true&cauthor_uid=6379008
http://www.ncbi.nlm.nih.gov/pubmed/?term=DeLong%20R%5BAuthor%5D&cauthor=true&cauthor_uid=6379008
http://www.ncbi.nlm.nih.gov/pubmed/?term=Douglas%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=6379008
http://www.ncbi.nlm.nih.gov/pubmed/6379008
http://onlinelibrary.wiley.com/doi/10.1111/eos.1971.79.issue-3/issuetoc

