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ABSTRACT 

 

Comparison of apical root resorption at different times and malocclusions 

 

Introduction: External apical root resorption is a well-known consequence of 

orthodontic treatment.  The objective of this study was to compare the apical root 

resorption in patients with Class I and Class II malocclusion treated with 0.021x0.025 

inch archwire in anterior retraction with those who were treated with 0.019x0.025 or 

0.018x0.025 inch archwire in anterior retraction and additionally to compare this 

patients emphasizing the initial malocclusion.  Methods: A sample of 110 patients 

treated with four premolar extractions was divided into four groups, combined two by 

two. At first comparison the sample was divided in two groups: Group 1 (G1) consisted 

of 46 patients who were treated with 0.021x0.025 inch archwire in anterior retraction 

after four premolar extraction. Group 2 (G2) consisted of 46 patients who were treated 

with 0.019x0.025 or 0.018x0.025 inch archwire in anterior retraction after four premolar 

extraction. At second comparison the sample was also divided into two groups: Group 

1 (G1) consisted of 57 patients with Class I malocclusion treated with rectangular 

archwire in anterior retraction after four premolar extraction. Group 2 (G2) consisted of 

53 patients with Class II malocclusion treated with rectangular archwire in anterior 

retraction after four premolar extraction. All groups were matched regarding initial age, 

treatment time, sex distribution. Pre- and posttreatment lateral cephalometric and 

periapical radiographs were evaluated. Mann Whitney and t tests were performed to 

compare the initial status, the treatment changes and the quantity of resorption of the 

groups. Results: There was a greater extrusion of maxillary incisors in group 1 and 

the apical root resorption was greater in group 1 both in maxillary and mandibular 

incisors at first comparison. there were no difference in root resorption degree after 

orthodontic treatment between the groups at second comparison. Conclusion: 

Greater stainless steel rectangular archwire thickness produces more root resorption 

than thinner rectangular archwires. Class I and Class II malocclusions treated with 4-

premolar extractions present similar degrees of root resorption. Therefore, correction 

of the sagittal discrepancy is not associated with a greater degree of resorption. 

 

Keywords: root resorption; extractions; anterior retraction 



 

 

 

  



 

 

RESUMO 

 

Comparação da reabsorção radicular apical nas diferentes épocas e más 

oclusões 

 

Introdução: A reabsorção externa apical da raiz é uma consequência já conhecida 

do tratamento ortodôntico. É importante determinar quais são os fatores dominantes 

para que o clínico possa ajustar o tratamento para cada paciente, a fim de evitar uma 

grande reabsorção externa da raiz durante o tratamento ortodôntico Objetivo: avaliar 

a quantidade de reabsorção apical externa em pacientes Classe I e Classe II que 

foram submetidos à retração anterior com o fio 0.021” x 0.025” e com fio 0.019” x 

0.025” ou 0.018”. Material e Métodos: A amostra retrospectiva foi selecionada do 

arquivo da Disciplina de Ortodontia da Faculdade de Odontologia de Bauru – 

Universidade de São Paulo e dividida em  em 4 grupos: Grupo 1, casos de Classe I 

tratados com extrações, com fio retangular 0,021”x0.025”; Grupo 2, casos de Classe 

I tratados com extrações com fio retangular 0.019”x0.025”; Grupo 3, casos de Classe 

II tratados com extrações, com fio retangular 0,021”x0.025”; Grupo 4, casos de Classe 

II tratados com extrações com fio retangular 0.019”x0.025”. Os grupos foram 

posteriormente reagrupados dois a dois e compatibilizados em idade, tempo de 

tratamento e distribuição de sexo para análises da reabsorção radicular com enfase 

na diferenças do calibre do fio utilizado na retração inicial dos grupos e com enfase 

na diferença da má oclusão incial dos grupos. Foram avaliadas telerradiografias em 

norma lateral e radiografias periapicais pré e pós-tratamento. Resultados: Na 

avaliação dos grupos com ênfase no calibre dos fios retangulares utilizados foi 

encontrada uma maior extrusão dos incisivos superiores no grupo de maior calibre 

(0,021”x0.025”) e houve maior reabsorção radicular neste grupo. Na análise dos 

grupos com ênfase no tipo de má oclusão, não houve diferença no grau de reabsorção 

radicular entre os grupos. Conclusão: Quanto maior a espessura do fio retangular, 

maior a reabsorção radicular. A discrepância sagital não está associada à reabsorção 

radicular em pacientes Classe I e Classe II tratados com extração de quatro pré-

molares.  

 

Palavras-chaves: reabsorção radicular; extrações; retração anterior 
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1 INTRODUCTION 

 

 

External apical root resorption is a well-known consequence of orthodontic 

treatment. It is characterized by a shortening of the root and occurs more noticeably 

only in some patients, since apical root resorption presents a multifactorial cause.1 In 

most cases, root resorption resulting from orthodontic movement is minimal and it has  

no clinical significance, since it reaches mean values of 0.5 to 3 mm of root shortening.2 

The concentration of orthodontic forces on the root, especially on the apex, can 

cause biological changes in the cementum and periodontal ligament, resulting in root 

resorption.3,4 

The concern with dental resorption within Orthodontics had begun in 1914 with 

Ottolengui,5 who was the first to raise the hypothesis of a possible relationship between 

root resorption and orthodontic movement. But it was proved radiographically only in 

1927 by Ketcham.6 In subsequent years, numerous studies about dental resorption 

were developed searching possible causes to associate root resorption and 

orthodontic treatment.  

The quantity of orthodontic force absorbed by the tooth,4,7,8 the type of 

treatment,9-12 duration of treatment,4,9,13-16 genotype9,17,18 and age of the patient9,16,19,20 

are considered potentially contributing factors of root resorption.  

Among dental movements, incisor intrusion and anterior retraction seem to 

cause the greatest root resorption during orthodontic treatment.13,21,22 Besides, in the 

orthodontic mechanics some variables, like the use of fixed appliances,23,24 the 

torque,21 the use of rectangular stainless steel archwires20,24,25 and the magnitude of 

the applied force20 are related to root resorption. 

In Edgewise mechanics, whether conventional or pre-adjusted, it is 

recommended the sequential exchange of orthodontic archwires, from the smallest to 

the largest caliber. The progressive exchange of archwires aims for a great variation 

of force and a greater control of tooth movement by decreasing the gap between 

brackets and archwire.12 
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Comparing the correction of two different malocclusions (like Class I and Class 

II malocclusions), it is noticed that there is a difference in required amount of movement 

and the type of movement to correct anteroposterior relationship. Both malocclusions 

can be treated with several protocols, one extremely accept protocol for both 

malocclusions is the treatment with extractions and it is known treatment with 

extractions are associated with more severe root resorption.9,10,26,27  

Many studies have already shown that the most commonly affected teeth in root 

resorption are the maxillary incisors followed by mandibular incisors and they also 

showed that the horizontal displacement of tooth during orthodontic treatment is 

positively associated with the shortening of the incisor root, especially in patients 

treated with extractions.9,11,13,15,18,26,28,29 

It has been speculated that orthodontic treatment which uses thicker stainless 

steel archwires could show greater root resorption at the end of the treatment when 

compared to orthodontic treatment with thinner stainless steel archwires 20. There is a 

clinical importance to knowing the effects of treatments performed with different 

calibers of rectangular steel archwires in root resorption since, if similar, the clinician 

can choose the better option for each patient. Therefore, the objective of this study 

was to compare the apical root resorption in patients with different malocclusions 

treated with 0.021x0.025 inch archwire in anterior retraction with those treated with 

0.019x0.025 or 0.018x0.025 inch archwire in anterior retraction. 
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4 CONCLUSIONS 

 

 

• Greater stainless steel rectangular archwire thickness produces more root 

resorption than thinner rectangular archwires. 

• Class I and Class II malocclusions treated with 4-premolar extractions 

present similar degrees of root resorption. Therefore, correction of the 

sagittal discrepancy is not associated with a greater degree of resorption. 
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