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Abstract: Apexification is performed to induce a 

calcified barrier at the apex of an immature 

permanent tooth with an open apex, usually caused 

by trauma or caries leading to pulp necrosis before 

root development completes. Its goal is to stimulate 

hard tissue formation at the root tip for proper 

sealing. Calcium hydroxide, known for its 

biocompatibility, is commonly used but requires 

extended treatment. Newer materials like MTA and 

bioceramics offer quicker barrier formation and 

better sealing. This case reports a 2-year follow-up of 

apexification in a 10-year-old girl’s nonvital tooth 11 

after trauma. Clinical findings showed crown 

fractures and negative vitality, with radiographs 

confirming an open apex. Apexification with calcium 

hydroxide was followed by endodontic therapy, and 

a calcified barrier was confirmed at six months. At 

two years, clinical and radiographic evaluations 

showed successful outcomes. Apexification helps 

preserve the tooth and prevent complications, with 

regular follow-ups essential to monitor healing. 
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I. Introduction 
The prevalence of trauma to young 

permanent teeth is high, affecting approximately 30% 

of children1.These injuries sometimes result in pulp 

necrosis, which poses serious problems for dentists. 

Different methods have been proposed to treat 

immature non-vital teeth. One of these tactics is long-

term apexification, a process that encourages the 

development of a calcified cap at the exposed apex of 

a tooth that is not yet vital.  

Kaiser initially proposed the idea of creating 

an apical barrier through apexification utilizing 

different materials in 19602. The necessity of drugs in 

this procedure, however, is a matter of debate.  

Although many substances have been 

proposed to induce the establishment of the apical 

barrier, calcium hydroxide has been popularized and 

is largely accepted. Frank later promoted calcium 

hydroxide use for apexification, which Kaiser first 

proposed in 19642 by combining it with CMCP. Klein 

and Levy3 used calcium hydroxide and creatin 

together in 1974.  

Current literature emphasizes that 

successful root canal therapy for non-vital teeth with 

open apices requires complete infection eradication 

and thorough three-dimensional obturation of the 

root canal.  
 

II. Case Description 
Informed consent was obtained from the 

patient’s parents for publication of her treatment plan, 

ensuring understanding of its purpose, scope, and 

confidentiality. The patient received detailed 

explanations, had the opportunity to ask questions, 

and voluntarily agreed. Consent was documented per 

ethical and legal standards to protect patient rights 

and privacy. 

A 10-year-old girl presented with 

intermittent upper front tooth pain for a week, 

managed with medication. Two years earlier, she had 

a school-related tooth fracture, which later turned 

gray. A private dentist had attempted a root canal. 

Clinical exam showed tenderness and an Ellis Class 

3 fracture (Fig.1). Radiograph revealed incomplete 

root development, significant periapical 

radiolucency, and no gutta-percha in the canals, 

indicating an unsuccessful prior root canal attempt. 

(Fig. 2) 
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The initial treatment aimed to resolve the 

periapical radiolucency with intracanal medication, 

followed by apexification and root canal therapy. At 

the first visit, working length was recorded, minimal 

circumferential filing with a K-file no. 55 was done, 

and saline irrigation was performed. Metapex was 

placed as intracanal medication, and the tooth was 

temporarily restored. The radiolucency resolved after 

a few visits. (Fig. 3) 

 

       
Fig 3-     At first visit #11                    At 12 months #11                    After 24 months #11 

 

A thick paste of calcium hydroxide and saline was 

placed at the apex using a file, and the tooth was 

temporarily sealed. Radiographs showed initial 

apical barrier formation at 3 months and complete 

formation by 6 months.(Fig. 4) 

Following apical barrier confirmation, the patient 

received the zirconia crown after the tooth was 

obturated using gutta percha. (Fig. 5) 

Fig 1- Preoperative image showing Ellis            

Class III fracture more than 2/3 crown 

involved #11 

Fig 2- Preoperative radiograph showing Ellis 

Class III fracture involving enamel, dentin and 

pulp with open apex and periapical radiolucency 

#11 
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III. Discussion 
Morse et al in 1990 defined apexification is 

a method of inducing apical closure through the 

formation of mineralized tissue in the apical pulp 

region of a nonvital tooth with an incompletely 

formed root and an open apex.4 

The goal of apexification is to remove the 

necrotic pulp from immature permanent teeth, 

thoroughly disinfect the root canal, and apical third is 

sealed using materials such as calcium hydroxide, 

MTA, or bioceramic root repair materials. This 

process aims to promote the formation of a calcified 

barrier, preserving the tooth.3.5 

Various materials have been suggested for 

inducing an apical barrier, including calcium 

hydroxide, MTA, Biodentine, hydroxyapatite, dentin 

chips and biphasic calcium phosphate. Among these, 

calcium hydroxide has achieved the greatest 

acceptance.6 

In 1966, Frank described four types of 

apical closures, which may consist of mineralized 

tissues such as osteocementum, osteodentin, fibrous 

tissue, or osseous tissue. The apical calcific barrier 

formed during apexification can therefore be 

composed of any of these tissue types.7 

The formation of the apical barrier is 

influenced by factors such as the inflammation extent 

and necrosed pulp, the degree of movement from its 

original place during trauma, calcium hydroxide 

dressings frequency, all of which can make complex 

or delay treatment.8 

Calcium hydroxide typically takes 6–24 

months to form an apical barrier. However, the barrier 

is often porous and lacks continuity or compactness, 

necessitating canal obturation after its formation.9 

Apexification has been observed to be 

efficiently stimulated by a variety of materials. The 

most popular method for encouraging apexification 

is calcium hydroxide (Ca(OH)₂), either by itself or in 

conjunction with other substances. CMCP has been 

mixed with Ca(OH)₂ powder, and apexification has 

also been successfully promoted by tricalcium 

phosphate, osteogenic protein-1, bone growth factor, 

and MTA. Furthermore, it has been shown that 

adding barium sulfate to Ca (OH)₂ to increase 

radiopacity promotes apexification.10 

 

Regular follow-up appointments are crucial for 

monitoring root apex calcification, assessing apical 

closure through radiographs, and ensuring the tooth 

remains asymptomatic.  

 

IV. Conclusion 
Calcium hydroxide remains the preferred material for 

apexification due to its antimicrobial properties, 

ability to induce hard tissue formation, cost-

effectiveness, and proven clinical success 

 

Clinical Significance 

Calcium hydroxide is clinically significant in 

apexification for promoting apical barrier formation 

in immature nonvital teeth. Its antimicrobial action 

Fig 4- Post operative radiograph showing absence of 

periapical radiolucency along with formation of 

lamina dura with the entire root apex and obturation 

with gutta percha#11 

Fig 5- Post operative image showing zirconia 

crown #11 
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and high alkalinity aid infection control and stimulate 

mineralization, ensuring a stable apical seal. Though 

treatment takes longer, it remains a reliable, cost-

effective option for long-term tooth retention. 
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