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review
Sam Jebaraj1, R. Sarah Sathiyawathie2*, Sumathi Felicita1
ABSTRACT
All permanent teeth may show microscopic amounts of root resorption that is clinically insignificant and radiographically
undetected. Root resorption is a condition associated with either a physiologic or a pathologic process resulting in a loss of
dentin, cementum, and/or bone. Permanent teeth have the potential to clinically undergo significant external root resorption
when affected by several stimuli. Root resorption is considered as one of the complications which can be caused due to
orthodontic treatment. However, there is a lot of ambiguity regarding how much resorption is actually taking place. Various
studies for the last 40–50 years which have given various contradictory statements on root resorption. Some of them
have gone to 2–5% of resorption have been reported. There are many reasons which have been given for root resorption
happening right from tooth movement and the amount of force applied. This article is a review of various aspects of root
resorption following orthodontic treatment. This study aims at the various aspects of root resorption following orthodontic
treatment.
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INTRODUCTION
All permanent teeth may show microscopic amounts
of root resorption that is clinically insignificant and
radiographically undetected.[1] Root resorption is
a condition associated with either a physiologic or
a pathologic process resulting in a loss of dentin,
cementum, and/or bone. It may be initiated in the
periodontium and affect initially the external surfaces
of the tooth (external resorption), or it may start
with the pulp space affecting primarily the internal
dentin surfaces (internal resorption). The incidence
of reported root resorption during orthodontic
treatment varies widely among investigators.
Usually, extensive resorption does not affect the
functional capacity or the effective life of the
tooth.[2] Tooth structure, the alveolar bone structure
at various locations, and types of movement may
explain these variations. The extent of treatment
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duration and mechanical factors definitely influence
root resorption.[3]
Root Resorption
Root resorption is a necessary process in case of the
deciduous root during the eruption of permanent
tooth. However, in the case of the permanent tooth
is considered as unfavorable and pathological. The
external root resorption has perplexed the orthodontic
specialty since early reports. External apical root
resorption (ARR) is uncommon and is a frequent sequel
to orthodontic tooth movement.[4] External ARR is an
undesirable complication of orthodontic treatment
that results in permanent loss of tooth structure from
the root apex. However, it can be avoided with more
accurate management of orthodontic treatment.[5] Han
et al.[6] suggested that each clinician ought to know
about the expulsion of teeth that may likewise cause
root resorption in vulnerable patients. The writing
demonstrates that jiggling and development caused
by the use of intermaxillary elastics are two kinds
of development that is probably going to expand the
danger of root resorption.[7]
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CLASSIFICATION OF ROOT
RESORPTION
According to Type
•
•

Physiological root resorption: Physiological
resorption is the resorption of root in deciduous
tooth for the eruption of permanent teeth.
Pathological root resorption: Pathological resorption
is due to the pressure of pathological condition on
the root.

According to Location
•
•

Internal root resorption: Internal root resorption is
relatively rare in occurrence. It is caused by trauma.
External root resorption: External resorption
originates in the PDL and is recognized by an
irregular radiolucent area overlying the root canal;
the canal outline remains visible and intact.

According to Severity[8]
•

•
•

Surface root resorption: It occurs commonly
periapically as micro defects on the root surface
and stops when the instigating agent is removed,
and there is repair of cementum.
Inflammatory root resorption: It occurs when root
resorption progress into the dentinal tubules to reach
the pulpal tissue.
Replacement root resorption: It produces ankylosis
of a tooth because bone replaces the resorbed bone
substance.

According to Brezniak and Wasserstein
Classification of orthodontically induced root
resorption:
• Cemental or surface resorption with remodeling:
In this process, only the outer cemental layers are
resorbed, and they are later fully regenerated or
remodeled. This process resembles trabecular bone
remodeling.
• Dentinal resorption with repair: In this process,
the cementum and the outer layers of the dentin
are resorbed and usually repaired with cementum
material. The final shape of the root after this
resorption and formation process may or may not
be identical to the original form.[9]
• Circumferential ARR: In this process, full resorption
of the hard tissue components of the root apex
occurs, and root shortening is evident. Different
degrees of apical root shortening are of course
possible [Figure 1].

EFFECTS OF ORTHODONTIC
FORCE
Studies show that orthodontic powers have an
extensive impact on the event of root resorption. It
has, additionally, been exhibited that substantial
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Figure 1: (a) Radiograph of the tooth before orthodontic
treatment (b) radiograph of tooth showing ARR after
orthodontic treatment

powers created essentially more root resorption than
light forces.[10,11] When thinking about the course of
power and tooth development in the event of root
resorption, Chan and Darendeliler demonstrated
that compressive powers cause more resorption than
malleable forces.[6] Han et al.[12] likewise inferred that
the interruption of teeth causes around 4 times more
root resorption than expulsion; in any case, it ought
to be noticed that the expulsion of teeth may likewise
cause ARR in vulnerable people. Meddlesome
powers together with lingual root torque and shaking
development remain the most persuasive powers in
causing ARR.[13]

ORTHODONTIC PRESSURE ROOT
RESORPTION
The injury originating in orthodontic root resorption
is from the pressure applied to the root during tooth
movement. Continuous pressure stimulated the
apical third of the root to resorb, significantly may
cause shortening of the root. Teeth are asymptomatic
and pulp is usually vital unless the pressure of the
operative procedure is high, which disturbs the apical
blood supply. Radiologically, orthodontic pressure
root resorption is seen in an apical third of the root
whereas no resorption is seen in the bone of the root.
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