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ABSTRACT

Background: Avulsion of permanent teeth is the most common in young permanent dentition. Replantation of immature 
teeth after avulsion represents a major challenge in terms of treatment management and long–term prognosis. This case report 
describes 9 years of follow-up for an avulsed and replanted immature mandibular lateral incisor with progressive external root 
resorption.
Methods: A 7-year-old patient following an accident in which his mandibular left central incisor was avulsed and replanted 
within one hour after being stored in a physiological storage medium. However, radiographic examination conducted six 
weeks after the dental injury revealed inflammatory root resorption of the replanted tooth #31. To address root resorption, 
endodontic treatment was performed involving the use of calcium hydroxide as an intracanal medication for a short period of 
time, followed by root canal obturation with mineral trioxide aggregate placed below the crestal bone margin.
Results: Three months later the root resorption had progressed. Consequently, a decision was made to perform periodontal 
surgery. While the long-term follow-up revealed that the inflammatory root resorption had damaged half of the root, the tooth 
remained functional and aesthetically favourable.
Conclusions: Despite the challenges associated with replantation of an immature tooth following avulsion, this case 
demonstrated favourable outcomes. The tooth maintained its functionality, exhibited favourable aesthetic, and the dimensions 
of the alveolar ridge were preserved, allowing for the physiological expansion of the dental arch.
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INTRODUCTION

Avulsion of permanent teeth is prevalent in young 
individuals, with a reported prevalence of up to 
10% [1,2]. The resilience of the alveolar bone and 
incomplete root development make young permanent 
dentition more susceptible to avulsion [1]. Immediate 
replantation, followed by appropriate management, is 
crucial for successful outcomes.  However, external 
root resorption is a significant complication associated 
with avulsion, particularly in adolescents, due to 
the wider dentinal tubules, facilitating microbial 
invasion and accelerating the resorption process [3]. 
This usually appears 3 weeks after the replantation 
in young patients [3]. The International Association 
of Dental Traumatology (IADT) emphasizes the 
importance of long-term follow-up for dental 
trauma cases, with extended follow-up periods of 
up to 5 years due to the delayed onset of certain 
complications [4,5]. Common dental trauma cases are 
with the multiple dental injuries. Some of them can be 
mild, while others can be more severe. Andreasen and 
Pedersen [6] studied the development of pulp necrosis 
following dental trauma. It was found that pulp 
necrosis in mild injuries could appear within 3 months 
or even later.
This case report describes 9 years of follow-up for an 
avulsed and replanted immature mandibular lateral 
incisor with progressive external root resorption.

CASE DESCRIPTION AND RESULTS 

A 7-year-old boy was referred to an endodontist at a 
private practice (Kaunas, Lithuania) on September 
4th, 2012, for the following treatment. The patient 
had an accident and received emergency treatment 
for an avulsed mandibular left-central incisor. 

Figure 1. Avulsed tooth (tooth #31) two weeks after replantation.

Figure 2. Avulsed tooth (tooth #31) four weeks after replantation.
Periapical radiograph showed a slight area of radiolucency involving 
the external root walls of the tooth - radiological signs of external 
inflammatory root resorption.

Following injury, the tooth was preserved by placing 
it in the mother’s mouth under the tongue for less 
than 60 min before replantation. After the replantation 
the tooth #31 was stabilized using a flexible wire-
composite splint for two weeks. 
At the two-week follow-up visit, the patient did 
not report any complaints, but the tooth #31 
exhibited slight mobility (Figure 1). Cold and 
electro odontometric tests, which are used to assess 
pulp sensitivity, were negative. One month later, 
additional tests including pulp sensitivity, percussion 
and palpation were performed and yielded negative 
results. A periapical radiograph (X-ray) showed a 
slight radiolucent area on the external surface of the 
tooth root (Figure 2). Based on these findings, root 
canal treatment was initiated under dental microscope 
and rubber dam isolation. An endodontic access 
cavity was prepared using a round diamond high-
speed bur with water cooling. The necrotic pulp 
tissue was removed and the root canal was thoroughly 
irrigated with a copious amount of 2.5% sodium 
hypochlorite and passive ultrasonic activation. For 
short-term intracanal medication, calcium hydroxide 
paste (UltraCal™ - Ultradent Products, Inc.; South 
Jordon, Utah, USA) was used. After four weeks, the 
tooth was reopened and the canal was irrigated with 
2.5% sodium hypochlorite. A final irrigation with 
17% ethylenediaminetetraacetic acid (EDTA) was 
performed. The root canal was then dried with paper 
points and obturated with mineral trioxide aggregate 
(ProRoot® MTA, Densply - Sirona; Charlotte, North 
Carolina, USA) placed below the crestal bone margin 
(Figure 3). The access cavity of the tooth was restored 
with composite resin. 
Three months later, during the follow-up visit, the 
patient had no complains, the tooth was not mobile. 
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The sinus tract was observed on the buccal side of the 
gingiva and the radiograph confirmed the progression 
of the external root resorption (Figure 4). This factor 
and the Concilium of orthodontist, surgeon and 
endodontist led to the periodontal surgery decision in 
order to remove the inflamed granulation tissue and 
biofilm and maintain the tooth in the dental arch. A 
mucoperiosteal flap was raised and the inflammatory 
tissue was removed using curettes and ultrasonic tips.  
The patient was followed regularly performing 
clinical and radiographic examination (Figures 
5 to 9). During each control visit, maxillary and 
mandibular incisors were evaluated. The patient had 
no complains, clinically there were no symptoms, 
but periapical radiographs revealed the pulp canal 
obliteration process (Figure 10 to 14) and disrupted 
development of the roots (Figure 11 to 14). Seven 
years after the tooth #31 injury, the sinus tract next 
to the tooth appeared again, and periodontal surgery 
was repeated. Nine years after dental trauma, half 
of the root resorption was detected radiographically 
with root canal filling resorption as well. The 
tooth crown was slightly discoloured, but the tooth 

was still functional preserving the alveolar ridge with 
favourable aesthetics for the patient.

DISCUSSION

This case report focuses on the preservation of tooth 
#31 to maintain dental arch space and prevent bone 
loss. As the jaw grows vertically, teeth continue 
to erupt, and the intermolar width increases to 
expand the perimeter of the dental arch [7,8]. It is 
important to note that during dental arch expansion, 
the buccal-lingual dimension of the alveolar ridge 
remains relatively constant, and the teeth stay centred 
within the ridge [9]. This consistency is achieved 
through controlled activities at the four surfaces of 
the alveolar ridge. Specifically, new bone is added 
to the buccal surface and lingual bundle bone, 
while resorption removes the lingual surface and 
the buccal bundle bone. These processes allow the 
posterior teeth to move buccally relative to the mid-
sagittal plane of the head while remaining centred 
between the buccal and lingual alveolar plates. 

Figure 3. Avulsed tooth (tooth #31) two months after replantation. Figure 4. Avulsed tooth (tooth #31) three months after replantation.

Figure 5. Follow-up after 10 months. Figure 6. Follow-up after 14 months.
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Figure 7. Follow-up after 3.5 years. A = periapical radiograph; B = intraoral photograph.

Figure 8. Follow-up after 5 years. A = periapical radiograph; B = intraoral photograph.

Figure 9. Follow-up after 9 years. A = periapical radiograph; B = intraoral photograph. 

Figure 10. Periapical radiograph of maxillary incisors 3 months 
after dental trauma.

Figure 11. Periapical radiograph of maxillary incisors 10 months 
after dental trauma.
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Figure 12. Periapical radiograph of maxillary incisors  3.5 years 
after dental trauma.

Figure 13. Periapical radiograph of maxillary incisors 5 years after 
dental trauma.

Figure 14. Periapical radiographs of maxillary incisors 9 years after 
dental trauma.

In adolescents, the extraction or loss can result in a 
substantial reduction in the buccal-lingual alveolar 
dimension [9,10]. These negative changes disrupt 
the movement of posterior teeth and can also affect 
the dental arch perimeter. Additionally, Sillman et al. 
[11] reported that intercanine and intermolar widths 
continue to increase until the age of 13 years and then 
decrease in individuals under 16 years of age. Tooth 
loss in growing individuals may lead to imbalances in 
mesial-distal size and dental arch length [12], as well 
as a loss of anterior space if primary incisors are lost 
before the eruption of primary canines. Intercanine 
distance is important for maintaining dental arch 
stability [13] and preventing occlusal damage. While 
dental implants are possible solution for tooth loss 
at growing ages [14], there are age limitations due 
to changes in alveolar bone dimensions. Implant 
placement is generally recommended after the age of 
10 to avoid growth-related complications, and the risk 
of complications is lower in patients over 15 years of 
age [14].
Approximately 4 to 24% of traumatized teeth develop 
pulpal obliteration, characterized by the loss of pulp 
space radiographically and a yellow discoloration 
of the clinical crown [15]. Upper central and lateral 
incisors are most commonly affected by trauma [16]. 
Routine pulp sensibility tests may be unreliable for 
teeth with pulp canal obliteration, and regular control 
visits are important to monitor the condition [15]. 
In this case, pulp canal obliteration was diagnosed 
on the upper central incisor 10 months after 
trauma (Figure 11). The main hypothesis for 
canal calcification is accelerated dentin deposition 
associated with the loss of neural control over 
odontoblastic secretory activity [17]. Up to 75% of 
teeth with pulp canal obliterations are symptom-
free and require no treatment other than radiographic 
monitoring because routine pulp sensibility tests are 
unreliable [15,16]. Consequently, it is very important 

clinically and radiographically to examine the 
antagonists and adjacent teeth during follow-up visits.
Dental traumatic injuries can also impact root 
development. In this case, the upper left incisor’s root 
lengthening was arrested. Rule and Winter [18] had 
stated that root growth is only possible where the cells 
of the Hertwig root sheath (HERS) have retained their 
specialized functions. The HERS provides a source 
of undifferentiated cells that could give rise to further 
hard tissue formation. In addition, it may protect 
against the ingrowth of periodontal ligament cells into 
the root canal, which would result in intracanal bone 
formation and arrest of root development [19,20]. 
The HERS plays a crucial role in root growth, and its 
damage during trauma can disrupt root development. 
Mineral trioxide aggregates (MTA) are commonly 
used in endodontic treatments but can cause tooth 
discoloration over time [21]. Blood contamination 
and constitution within MTA have been identified as 
major causes of tooth discoloration. Haemoglobin and 
haematin molecules within the blood deepen the tooth 
colour after clinical therapy [22]. 
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External root resorption is a rapid complication of 
avulsed teeth, particularly in children [4]. Recent 
literature has presented alternative interventions when 
tooth loss is unavoidable. Alternative interventions, 
such as guided bone regeneration techniques and 
bone replacement materials, are being explored to 
preserve the alveolar ridge in cases where tooth 
loss in unavoidable [23-25]. In this specific case, 
despite external root resorption, tooth #31 was 
saved for nine years after trauma, preserving the 
dimensions of the alveolar ridge and maintaining 
the physiological expansion of the dental arch. 
The overall goal was not only to treat a single tooth 
but to consider the tooth as part of a dentoalveolar 
system and observe its impact on  craniofacial 
development. 

CONCLUSIONS

Despite the challenges associated with replantation 
of an immature tooth following avulsion, this 
case demonstrated favourable outcome. The tooth 
maintained its functionality, exhibited favourable 
aesthetic, and the dimensions of the alveolar ridge 
were preserved, allowing for the physiological 
expansion of the dental arch.
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