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ABSTRACT

Multifactorial tooth root resorption causes gradual cementum and dentin loss as well as progressive destruction of the tooth root. Root resorption
can occur internally or externally. The most important etiological reasons for tooth root resorption are trauma, pulpal infection, bleaching, and
orthodontic therapy. The pathophysiology and aetiology of this condition are poorly understood. Since tooth root resorption typically exhibits no
symptoms, radiographic examinations inadvertently discover it. Among the disorders that progress as clinical manifestations include discomfort,
tooth discolouration, and tooth movement. Early detection and prevention of tooth root resorption are made possible by knowledge of the causes
and risk factors that contribute to the condition, as well as routine radiography evaluation as needed.
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INTRODUCTION
The tooth roots' internal and external walls are shielded by a thin anti-
resorptive layer.

The inner walls of the tooth dentin are shielded by odontoblasts and
predentin, while the exterior walls are shielded by the precementum
layer.

Resorption is the loss of dentin, cementum, or bone tissues and is
linked to both physiological and pathological causes.

It has been determined that a number of mechanical, chemical, and
thermal factors promote the early demineralization and start the
resorption of roots.

The literature mentions a number of etiological variables that might
lead to tooth root resorption; however, iatrogenic factors including
bleaching and orthodontic treatment stand out among the others.

Etiopathogenesis

Root resorption's etiology is complex, broadly classified into
idiopathic, mechanical, chemical, or biological causes. It can be
hereditary, manifesting as autosomal dominant or recessive traits.
Nutritional deficiencies like vitamin D and calcium deficiency, as well
as habits such as bruxism, tongue thrust, and high tongue pressure,
contribute to its occurrence. Anomalies in tooth number and position,
like impacted canines, are linked to resorption of incisor and premolar
roots, often involving distal roots of second molars. Trauma may lead
to concussions, luxations, fractures, and root resorption, while
endodontically treated teeth or those with obturation short of the apex
may experience apical resorption. Maxillary and anterior teeth are
more susceptible to root resorption, especially when subjected to
forces exceeding ideal orthodontic force. Caustic bleaching agents like
hydrogen peroxide can induce bone resorption. Idiopathic cases also
occur.

Root resorption typically involves activation of resorption cells,
primarily osteoclasts, which originate from mononuclear progenitor
cells in the bloodstream. Osteoclast differentiation is regulated by
substances like osteoprotegerin (OPG), receptor activator of nuclear
factor-kappa B ligand (RANKL), and receptor activator of nuclear
factor-kappa B (RANK). The interaction between RANKL and RANK

initiates osteoclast development and activation, essential for
breakdown of the organic matrix and inorganic structure of bone
during resorption.

Classification Of Root Resorption
For clinicians, classifications are crucial in the diagnosis and treatment
planning process.

Although various classifications have been proposed, none of them
have gained universal acceptance.

Previous Classification Schemes
Andresen divided root resorption in teeth into two categories: internal
and exterior.

While exterior root resorption is divided as surface, inflammatory, and
replacement types of resorptions, internal resorption is subcategorized
as replacement and inflammatory types of resorption. It can also be
divided into two categories based on where it is in relation to the root
surface: external resorption, surface resorption, cervical resorption,
and transient apical breakdown (TAB), and internal resorption,
internal inflammatory resorption, or internal replacement resorption.

Tronstad developed the updated terminological system for root
resorption in order to condense the understanding of root resorption
from a clinically relevant perspective : divided root resorption into
Transient inflammatory resorption, Progressive inflammatory
resorption, Internal resorption and External resorption, which is
divided into progressive inflammatory, cervical, dentoalveolar
ankylosis and replacement resorption.

More Recent Classification Proposal

Root resorption in permanent teeth can be classified morphologically

and etiologically as follows:

1. Origin ofteeth

a. Internal resorption- Infectious/inflammatory/trauma, radial
resorption, pulp enlargement, metaplastic (replacement), pulp
resorption.

b. External resorption- Physiologic apical resorption,
infective/inflammatory resorption, apical (pulp) resorption,
cervical (periodontal) resorption, inflammatory resorption.

c. Trauma- Avulsed, luxated, fractured, traumatic apical bone cyst
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(TAB), periapical replacement resorption (PAAR) with ankylosis.
d. Infective/inflammatory-apical or cervical, pressure, orthodontic:
TAB, PAAR without ankylosis, impacted teeth, occlusal forces.
Idiopathic Resorption- Localised, Multiple, Apical, PARR
without Ankylosis, multiple, cervical.
Surgical- Alveolar clefts or bone grafts.
Origin not dental
Herpes virus infection or internal resorption.
External resorption- Neoplasia/cysts of the jaws, systemic
diseases.
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This classification delineates the diverse origins and manifestations of
root resorption in permanent teeth, providing a comprehensive
framework for clinical evaluation and management.

Diagnosis And Management Of Root Resorption

Primary tooth resorption, a physiological process facilitating
permanent tooth eruption, typically doesn't necessitate medical
intervention. Understanding the mechanisms underlying this
physiological root resorption enables the potential delay or prevention
of primary teeth resorption in appropriate clinical scenarios.'

Internal Desiccation

Internal desiccation involves gradual dentin and dentinal tubule loss in
the apical and middle canal walls due to clastic activity. It manifests
primarily as internal replacement or internal inflammatory.” Typically
asymptomatic, internal desiccation may go undiagnosed until
perforation occurs. If the resorption occurs in the coronal region, the
tooth may appear pink. Radiographically, internal root resorption
exhibits homogeneous density and inflated canal walls, while internal
replacement resorption presents as a hazy, mottled radiopaque lesion
with irregular edges.”

Apical Inflammatory Resorption

Deep carious lesions, invasive luxation injuries, or avulsion with
reimplantation often lead to apical inflammatory resorption. Such
conditions can result in periapical periodontitis or cysts, leading to
necrosis of the root canal system. Individuals typically have a history
of apical periodontitis and show no symptoms, although percussion
may induce pain. Radiographically, lamina dura loss and related
periodontal ligament (PDL) widening are observed. Advanced apical
periodontitis may result in root resorption, necessitating the
identification and elimination of the inflammation source.**

Cervical Inflammatory Resorption

The exact cause of cervical root resorption is unknown but may be
attributed to factors such as periodontal disease, trauma, orthodontic
forces, or idiopathic reasons. Patients are usually asymptomatic, with
diagnosis often made through routine radiography checks.’

Other Influences on Root Resorption

Rootresorption can be influenced by factors such as systemic disorders
(e.g., hormonal imbalances, genetic conditions) and odontogenic or
non-odontogenic neoplasia. Differentiating between lesion types is
crucial to avoid unnecessary treatments. Biopsy may be necessary for
definitive diagnosis and appropriate management.”*’

In summary, root resorption can be influenced by various systemic and
local factors, highlighting the importance of comprehensive
evaluation and tailored treatment strategies. Regular monitoring and
appropriate diagnostic measures are essential for effective
management."

CONCLUSION

Resorption is the loss of dentin, cementum, or bone as a result of either
aphysiological or pathologic event. Damage to or irritation of the tooth
pulp and/or periodontal ligament is always the cause of tooth
resorption. In addition to being unique to pulp damage and persistent
infections, root resorption is also frequently an undesirable aftereffect
of endodontic, periodontal, and orthodontic operations. Over many
years, it could go unnoticed as most cases of resorption are essentially
asymptomatic. Consequently, early resorption identification is crucial
to reducing the detrimental effects of resorption and giving patients a
successful course of treatment.
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