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Abstract 

Orthodontic induced external apical root resorption is one of the 

idiopathic phenomenon’s as an effect, force generated through 

mechanotherapy as one of the cause and the biological tissues 

with their diversified variations as witness. It is also sub classified 

into iatrogenic as a result of indeterminate application of 

orthodontic forces with subconscious appreciation of the existing 

conditions. Numerous factors were identified to be related to this 

irreversible pathologic condition, but none were proven 

scientifically. Genetics and salivary markers proved the reliability 

with time. Different assessment methods were also identified to 

clinically diagnose it both subjectively and objectively. Mostly it 

is identified through routine radiographic stage records or certain 

prediction radiographs for root resorption probability assessment.  

This case report discusses one such encounter which was 

experienced after stage 2 mechanics involving quite a few teeth. 

Considering the biotype of the individual and tooth morphology 

the treatment was terminated and recovery measures were briefed 

to uplift the self-esteem of the individual. 
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INTRODUCTION 

     External apical root resorption (EARR) is one of the 

complications of orthodontic treatment besides other idiopathic 

causes and conditions, leading to permanent shortening of tooth 

root structure involving one or more teeth, generally maxillary 

central and lateral incisors being affected.1 The degree of severity 

can be manifested proportionally with the type of force and 

magnitude generated by orthodontic appliances and classified as 

pathological in nature.2,3 More than a third of individuals treated 

with fixed appliances evidenced greater than 3 mm of root length 

resorption, whereas 2% to 5% witnessed up to 5 mm whereby 

compromising the function and lifespan of the tooth involved.4,5 

     Its numerous ways of occurrence and its clinical manifestations 

also remained highly variable suggesting new insights for 

additional diagnostic tools and markers. Routine pretreatment 

radiographic assessment, random intraoral periapical radiographs 

(IOPAR) proved efficient in that they were prospective by ruling 

out the contribution of different root anomalies as well as 

identification of EARR during the course of treatment with 

minimal compromise.6-8  

     The present case report discusses one such unconditional 

occurrence in a class II malocclusion out of exemplary 

precautions thereby compromising the objective fulfillment and 

leading to discharge of treatment. 

 

CASE REPORT 

 

Clinical examination 

     A 19-year-old female patient presented with inability to bite 

with her front teeth and some speech difficulty. She had 

unremarkable medical history. Clinically, she was thin biotype 

with symmetrical extraoral face, convex profile and increased 

vertical proportions. Her lips were potentially incompetent with 

acute nasolabial angle; shallow mentolabial sulcus and simple 
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tongue thrust habit on swallow. This was further complicated by 

increased overjet of 11mm, hyperdivergent jaw bases with 

anterior openbite by 1 mm, narrow arches, palatally erupted 14, 

upper midline shift towards right, cuspal class II relation on right 

and full tooth class II on left side, class II division 1 incisor 

relation and circum-oral muscular hyperactivity on swallow 

(Figure 1: a-d). The Temporomandibular joints function was 

asymptomatic with evident jaw deviation on maximum opening 

and spontaneous reduction to normal on closure. 

 

Radiographic examination 

     Orthopantomogram (OPG) revealed certain teeth with pipette-

shaped, pointed apical third root contours with others dilacerated 

and also rectangular morphology (Figure 2a). The skeletal 

relation was class II contributed by severe prognathic maxilla and 

mild retrognathic mandible. The maxillary dentition had a neutral 

compensation with protrusion while mandibular teeth had 

unfavorable compensation with both inclination and protrusion 

(Figure 2b). 

 

Treatment plan 

 Establishing her treatment prognosis with average outcome, 

camouflage treatment was planned with patient’s consent and 

disobedience for surgical approach in achieving optimal 

structural balance and functional efficiency with esthetic 

harmony. Damon MBT self-ligating 0.022X0.028” prescription 

was bonded from second molar to second molar in both the 

arches. Damon system was elected for her by assuming its passive 

self-ligation with low friction will reduce the resistance between 

the root surface and bone thereby minimizing the incidence of 

root resorption. Symmetric extractions of 14 and 24 were done to 

restore overjet with some compromise by 2-3mm along with non-

extraction in the opposing arch. Subsequently, little more space 

generation was planned by widening of arches as well as molar 

distalization of the upper left molars to establish cuspal class II 

molar relation and simultaneously correcting the midline, and 
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also for bilateral intrusion of posterior teeth to restore optimal 

vertical proportion. For this, 18 and 28 were also included into 

therapeutic extractions alongside the premolars. Infra zygomatic 

cortical mini screw assistance was considered to reinforce the 

anchorage.  

     Stage I treatment of aligning and leveling was done for 13 

months with Critical type A anchorage over 0.014”, 0.016 and 

0.014X0.025” thermal Nickel Titanium (T-NiTi) archwires 

followed by 0.017X0.025”, 0.019X0.025” thermal T-NiTi ending 

with 0.019X0.025” stainless steel (SS) arch wires. The duration 

between the appointments was also delayed due to multiple times 

bracket and buccal tube displacements along with archwire 

changes to maintain optimal conditions to avoid any root 

resorption. Stage II objective of space closure was carried out for 

11 months on a gentle reverse curve of Spee with active-tie backs, 

reinforced with intermaxillary class II elastics of 2 ounce force to 

control the vertical relation of incisors. Overjet was effectively 

addressed and a stage II OPG taken to proceed further with molar 

distalization, Intrusion of posterior teeth and midline correction 

with infra zygomatic cortical mini-implants assistance. The OPG 

and certain periapical radiographs revealed multiple teeth EARR 

both in the maxillary anterior and posterior teeth as well as in 

certain mandibular teeth (Figure 3) compromising further 

treatment execution and discharge all other procedures. The most 

affected being maxillary incisors and premolars followed by 

canines, molars (Figure 4) and least mandibular, as no major 

mechanics was involved. Seventy percent of the objectives were 

fulfilled by the end of radiographic root resorption encounter. 

Clinically the intraoral picture was health and absolute without 

any signs of EARR (Figure 5) which was occurring within the 

socket. The appliance was debonded on patient’s request and 

education given on for further maintenance and support over 

managing of the incidence. 
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DISCUSSION  

Orthodontic induced external apical root resorption (OIERR) is a 

globally prevalent undesirable pathological condition without any 

discrimination even today, that is widely documented by 

researchers.9 It’s genetic predisposition, ever since published by 

Newman et al (1975) with family clustering of inexplicable 

inheritance pattern among its diversity, was later supported with 

one of such findings by Al-Qawasmi RA (2003)10 relating to 

proinflamatory cytokines like IL-1A and IL-1B on IL-1 gene 

cluster on human chromosome 2q13 substantiating the clinical 

perception that there is more to root resorption than amount of 

force or type of appliance used. In accordance with the 

radiographic finding of thin, pointed, barrel shaped and 

dilacerated root morphology as a predisposing factor and 

radiographic marker in prediction of EARR in this individual, 

Katona TR (2006)8 and Antônio Geraldo de O (2011)11 also found 
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greater correlation of root resorption with similar findings after 

the orthodontic treatment.  

      

     Among the types of malocclusions, class II is mostly reported 

for orthodontic intervention alongside the complexity. As the 

growth spurt was completed camouflage treatment was elected by 

dental compensation of skeletal malrelation. Janson G (2016)12 

found incidence of OIERR in both nonextraction and extraction 

treatment approaches ranging from mild to severe with clinically 

insignificant difference in results which was correlating in this 

condition. Visible changes can be witnessed as early as within 6 

months during aligning and leveling phase or by the end of space 

closure phase through stage radiographs. About 4.1% of patients 

had an average resorption of at least 1.5 mm of the 4 maxillary 

incisors, and about 15.5% had 1 maxillary incisor or more with 

resorption of at least 2.0 mm from 3 to 9 months after initiation 

of fixed appliance therapy in their study. Although teeth with 

long, narrow, and deviated roots are at increased risk of resorption 

during this early stage, the explained variance of these risk factors 

is less than 25%.13  

Gingival crevicular fluid markers and salivary markers are the 

evolving areas in this field to act much earlier than the 

radiographic findings.14 Over time many adjunctive therapies 

with devices were innovated to overcome such collateral 

encounters like acceleDent15, micro-osteoperforation16 (Propel), 

low-level laser therapy17 (LLLT), low-intensity pulsed 

ultrasound18 (LIPUS), etc. to minimize the intensity of root 

resorption and hasten tooth movement by improving the bone 

remodeling.  However root resorption even with these aids proved 

not promising with variable results in the literature review.19,20 . 

In one of the study by El-Bialy et al. (2004)21
, revealed the healing 

effects of LIPUS induced by OIEARR through ultrasound, 

suggesting more intervention studies in this area. Gay G et al.22 

in their study on Invisalign aligner therapy, being advanced in the 

field of orthodontic therapy, reported root resorption with an 
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average of less than 10 percent of their original root length in 

almost every individual. 

 

CONCLUSION 

     In spite of even considering majority of factors, the root 

resorption became inevitable in this condition, instituting that it 

is a consideration of fact beyond mechanical factors and variable 

tooth morphology. More emphasis should be shadowed on 

delivering the mechanical forces at optimal thresholds to rule out 

the inadvertent mechanotransduction as one of the major cause 

and invariable understanding the role of other factors in its 

occurrence. 

 

REFERENCES 

1. Abass SK, Hartsfield Jr JK. Orthodontics and external 

apical root resorption. Semin Orthod. 2007;13:246-256. 

2. Weltman B, Vig K, Fields H, Shanker S, Kaizar E. Root 

resorption associated with orthodontic tooth movement: a 

systematic review. Am J Orthod Dentofacial Orthop. 

2010;137:462-476. 

3. Aras B, Cheng LL, Turk T, Elekdag-Turk S, Jones AS, 

Darendeliler MA. Physical properties of root cementum: 

part 23. Effects of 2 or 3 weekly reactivated continuous or 

intermittent orthodontic forces on root resorption and 

tooth movement: a microcomputed tomography study. 

Am J Orthod Dentofacial Orthop. 2012;141:e29-e37. 

4. Gonzales C, Hotokezaka H, Yoshimatsu M, Yozgatian 

JH, Darendeliler MA, Yoshida N. Force magnitude and 

duration effects on amount of tooth movement and root 

resorption in the rat molar. Angle Orthod. 2008;78:502-

509. 

5. Brezniak N, Wasserstein A. Orthodontically induced 

inflammatory root resorption. Part I: the basic science 

aspects. Angle Orthod. 2002;72:175-179. 

6. Heimisdottir K, Bosshardt D and Ruf S. Can the severity 

of root resorption be accurately judged by means of 

radiographs? A case report with histology. Am J Orthod 

Dentofacial Orthop. 2005;128:106-109. 



Asia Pacific Journal of Health Sciences and Research 2021:6(1) 

50 
 

7. Brezniak N, Wasserstein A. Root resorption after 

orthodontic treatment: Part 2: Literature review. Am J 

Orthod Dentofacial Orthop. 1993;103:138-146. 

8. Katona TR. Flaws in root resorption assessment 

algorithms: Role of tooth shape. J Orthod Dentofacial 

Orthop. 2006;130:698.e19-698.e27. 

9. Weltman B, Vig KWL, Fields HW, Shanker S, and 

Kaizare EE. Root resorption associated with orthodontic 

tooth movement: A systematic review. Am J Orthod 

Dentofacial Orthop. 2010;137:462-76. 

10. Al-Qawasmi RA, Hartsfield Jr JK, Everett ET, Flury L, 

Liu L, Foroud TM, Macri JV and Roberts WE. Genetic 

predisposition to external apical root resorption. Am J 

Orthod Dentofacial Orthop. 2003;123:242-52. 

11. Antônio Geraldo de O, Alberto C, José Luiz Cintra J, 

Maria Fernanda MO, Solange de Oliveira Braga F. 

Analysis of predictors of root resorption in the orthodontic 

treatment (Part II). J Dent Oral Hyg. 2011;3:75-81. 

12. Janson G, Niederberger A, Garib DG and Caldas W. Root 

resorption in Class II malocclusion treatment with Class 

II elastics. Am J Orthod Dentofacial Orthop. 

2016;150:585-91. 

13. Smale I, Årtun J, Behbehani F, Doppel D, Hof M and 

Kuijpers-Jagtman AM. Apical root resorption 6 months 

after initiation of fixed orthodontic appliance therapy. Am 

J Orthod Dentofacial Orthop. 2005;128:57-67. 

14. Zhoua J, Hu H and Huang R. A pilot study of the 

metabolomic profiles of saliva from female orthodontic 

patients with external apical root resorption. Clinica 

Chimica Acta. 2018;478:188-193. 

15. Jing D, Xiao J, Li X, Li Y and Zhao Z. The effectiveness 

of vibrational stimulus to accelerate orthodontic tooth 

movement: a systematic review. BMC Oral Health. 

2017;17:1-9. 

16. Chan E, Dalci O, Petocz P, Papadopoulou AK, and 

Darendelilera MA. Physical properties of root cementum: 

Part 26. Effects of micro-osteoperforations on orthodontic 

root resorption: A microcomputed tomography study. Am 

J Orthod Dentofacial Orthop. 2018;153:204-213. 

17. Alazzawi MMJ, Husein A, Alam MK, Hassan R, Shaari 

R, Azlina A and Salzihan MS. Effect of low level laser 

and low intensity pulsed ultrasound therapy on bone 

https://pubmed.ncbi.nlm.nih.gov/?term=Alazzawi+MMJ&cauthor_id=29658096
https://pubmed.ncbi.nlm.nih.gov/?term=Husein+A&cauthor_id=29658096
https://pubmed.ncbi.nlm.nih.gov/?term=Alam+MK&cauthor_id=29658096
https://pubmed.ncbi.nlm.nih.gov/?term=Hassan+R&cauthor_id=29658096
https://pubmed.ncbi.nlm.nih.gov/?term=Shaari+R&cauthor_id=29658096
https://pubmed.ncbi.nlm.nih.gov/?term=Azlina+A&cauthor_id=29658096
https://pubmed.ncbi.nlm.nih.gov/?term=Salzihan+MS&cauthor_id=29658096


Asia Pacific Journal of Health Sciences and Research 2021:6(1) 

51 
 

remodeling during orthodontic tooth movement in rats. 

Prog Orthod. 2018;19:10. 

18. El-Bialy T, Farouk K, Carlyle TD, Wiltshire W, 

Drummond R, Dumore t, Knowlton K and Tompson B. 

Effect of Low Intensity Pulsed Ultrasound (LIPUS) on 

Tooth Movement and Root Resorption: A Prospective 

Multi-Center Randomized Controlled Trial. J Clin 

Med. 2020;9:804-818. 

19. Shahabee M, Shafaee H, Abtahi M, Rangrazi A and 

Bardideh E. Effect of micro-osteoperforation on the rate 

of orthodontic tooth movement—a systematic review and 

a meta-analysis. Eur J Orthod. 2020;42:211-221. 

20. Michelogiannakisa D, Al-Shammery D, Akramd Z, 

Rossouw PE , Javede F, Romanose GE. Influence of low-

level laser therapy on orthodontically-induced 

inflammatory root resorption. A systematic review. Arch 

Oral Biol. 2019;100:1-13. 

21. El-Bialy T, El-Shamy I and Graber TM. Repair of 

orthodontically induced root resorption by ultrasound in 

humans. Am J Orthod Dentofacial Orthop. 2004;126:186-

93. 

22. Gay G, Ravera1 S, Castroflorio T, Garino1 F, Rossini G, 

Parrini S, Cugliari G and Deregibus A. Root resorption 

during orthodontic treatment with Invisalign®: a 

radiometric study. Prog Orthod. 2017;18:12. 

 


