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INTRODUCTION

The force, applied during orthodontic treatment, is a 
causative factor of inflammation and root resorption 
[1]. An optimal force of 20-150 g is needed to move the 
tooth and to reduce the severity of tooth resorption [2]. 
Excess force can cause periodontal ischemia in adults, 
since higher apical load occurs due to a thicker layer of 
cement as compared to that in children [3]. Compression 
on periodontal ligaments appearing during tooth 
movement increases the risk of root resorption which 
can be reduced and recover after the orthodontic 
forces are removed. Root resorption is inevitable in 
orthodontics, usually occurring less than 2.5 mm [4]. In 
pronounced root resorption, the tooth becomes loose, 
risking the whole process of treatment. The treatment 
methods can be modified to reduce root resorption 
during orthodontic treatment. 

It is crucial to assess the risk factors of root resorption 
before treatment [5]. Numerous factors which contribute 
to the root resorption include the patient’s genetic 
predisposition and general health status. The occurrence 
of apical root resorption might be associated with single 
nucleotide variations in human genome, which assumes 
that orthodontic treatment is not the only factor in 
charge [6]. Thereby, risk factors are gender, age, genetic 
predisposition, some somatic diseases, hormonal 
disorders, mechanical trauma, tooth whitening, root 
abnormal shape, malocclusion, excessive orthodontic 
force, long-term orthodontic treatment [7].

Types of teeth differ in their susceptibility to resorption. 
Maxillary and lateral incisors are frequently subject 
to orthodontically induced apical resorption. Root 
resorption incidence occurring during orthodontic 
treatment ranges within 4-91% [8].

The article presents a case of root resorption due to 
improper orthodontic treatment. The objective of this 
paper is to emphasize the importance of orthodontic 
treatment planning, following conventional treatment 
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ABSTRACT
The article presents a case of tooth root resorption due to improper orthodontic treatment. Before the orthodontic treatment, 
it is necessary to diagnose the anomaly precisely, to plan and correspondingly carry out a proper treatment, considering the 
direction, magnitude and duration of the orthodontic forces, individual peculiarities and risk factors in every clinical case to 
avoid complications and achieve a successful outcome. All above-mentioned, if not taken into consideration, leads to various 
complications such as root resorption. The peculiarity of the presented clinical case is that X-ray examination was neglected 
both at the stage of diagnosis and treatment planning and during treatment. The treatment lasted more than three years. 
As a result, the patient developed certain complaints and presented to our clinic with loose teeth and toothache. After 
appropriate examinations, root resorption was diagnosed in a number of teeth. Moreover, the root resorption was severely 
pronounced in maxillary central incisors which made it impossible to preserve the teeth. After the orthodontic treatment 
was completed, restoration of the teeth with implants was suggested. Root resorption conditioned by orthodontic treatment 
is diagnosed mostly at early stages and is possible to be prevented. However, this case is unique in its nature since multiple 
teeth are affected and the roots of some teeth are almost completely resorbed in one person. The objective of this paper is 
to emphasize the importance of orthodontic treatment planning, following conventional treatment protocols and proper 
application of orthodontic forces to prevent root resorption and achieve successful outcome.
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protocols and correct application of orthodontic forces to 
prevent root resorption and achieve successful outcome. 

CASE REPORT 

A 34-year-old female presented to the clinic with 
toothache and loose teeth. There was no concomitant 
disease mentioned in the patient’s medical history. The 
patient had been undergoing orthodontic treatment for 
three years. Extra oral examination revealed no facial 
asymmetry or any pathologic changes.

On intraoral examination, there were braces placed on 
the teeth (Figure 1). Intraoral examination revealed 
first degree tooth mobility and discoloration of the 
maxillary anterior teeth. Maxillary left lateral incisor 
was missing. Tooth percussion test was positive, no 
pulp response to the cold and hot stimuli was observed. 
Periodontal probing revealed the presence of pockets 
with 8 mm of depth in maxillary right canine and 
premolar. Orthopantomography showed that the patient 
was missing left lateral incisor, almost complete root 
resorption was observed in central incisors. Apical root 
resorption of the maxillary premolars, right canine and 
lateral incisor was visible on the orthopantomographic 
image. Roentgenography revealed interradicular bone 
resorption in maxillary right canine and premolar 
(Figure 2). Focused periapical roentgenography of 
central incisors was also carried out in order to avoid 
incorrect interpretation of the orthopantomographic 
images. These confirmed the presence of almost 
complete root resorption (Figure 3). 

RESULTS

Taking into consideration the severity of root resorption 
in central incisors, the treatment recommended to the 
patient included their extraction after the orthodontic 
treatment, with further reconstruction of central incisors 
and missing lateral incisor by implants. 

DISCUSSION

The roots of maxillary central and lateral incisors are 

more liable to orthodontically induced apical resorption. 
In this case, the roots of central incisors were resorbed 
completely as compared to other teeth. Root resorption 
of lesser severity is observed in patients who underwent 
treatment at the age of 11 years and develops mostly in 
patients aged above 20 years [9]. It is more unlikely to 
occur in case tooth movement is completed before the 
full development of the roots. In the presented clinical 
case, the age of the patient appeared to be favorable 
factor for the occurrence of root resorption.

The magnitude of the force exerted and its intermittent 
application, causing less damage as compared to the 
continuous force applied, are considered to be the 
decisive factors in root resorption. Providing time for the 
reparative mechanism to act, intermittent force induces 
less root resorption. Root resorption is caused by the 
heavy force applied during the orthodontic treatment 
[10]. Long-term orthodontic treatment also contributes 
to root resorption. A month of extra treatment duration 
leads to 0.1-0.2 mm of additional root resorption. 
Average treatment duration in patients without root 
resorption is 1.5 years. The risk of severe root resorption 
increases if total treatment period exceeds 30 months. In 
the case, the patient had been undergoing the treatment 
for more than three years before attending our clinic.

Radiographic assessment of root resorption is common 
in clinical practice and is performed in the first 3–6 
months and then every year after installation. In this 
case, no radiography was carried out either before or 
during treatment, being a crucial mistake. Eventually, 
resorption occurs at the active stage of orthodontic 
treatment. Temporary discontinuance of orthodontic 
treatment for 3 months is recommended at the first 
radiographic signs of resorption.

Root resorption treatment strategy depends on the 
resorption severity, being the most important factor. 
When resorption is diagnosed at the early stage, 

Figure 1: Intraoral view during examination.

Figure 2: Orthopantomographic picture.

Figure 3: Periapical roentgenography of central incisors.
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the application of orthodontic forces is temporarily 
discontinued. Pulp vitality is determined. Endodontic 
treatment is carried out if the pulp is infected. 

There are various medicines to treat root resorption, e.g. 
Echistatin, which inhibits resorptive activity of isolated 
clastic cells. Local clodronate (Bisphosphonates), 
Prednisolone, Celecoxib suppress root resorption 
occurring during tooth movement. Root resorption 
induced by orthodontic force applied is considerably 
inhibited by different doses of risedronate administered 
locally. Calcium ions together with PGE2 stabilize 
root resorption. Nabumetone reduces external root 
resorption and pain caused by intrusive orthodontic 
movement. 

CONCLUSION

In markedly pronounced resorption the tooth is extracted. 
No roentgenographic investigations were carried out to 
diagnose, plan the treatment and control the treatment 
process in this case. As a result, root resorption was 
diagnosed at late stage with no possibility of preserving 
central incisors. Thus, orthodontic treatment planning, 
proper application of orthodontic forces and following 
conventional treatment protocols allow avoiding root 
resorption and contributing to successful outcome.
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