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treatment challenges. Root resorption related to orthodontic
treatment is discussed with case example.
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Introduction
Root resorption is a physiologic or
pathologic phenomenon where the dentin,
cementum, or bone is being resorbed
irreversibly leading to mobility of the tooth.
Diagnosis and treatment of teeth with root
resorption is clinically challenging and
therefore, clinical practitioner needs to
have a proper understanding of its etiology
and pathogenesis to provide the desired
outcome. Physiologic resorption is a natural
process caused by the pressure of the
underlying permanent tooth, leading to
exfoliation of the deciduous tooth.
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Pathologic resorption on the other hand, is
multifactorial, which when left untreated
leads to premature loss of the tooth. A
review of multifactorial etiology of root
resorption is presented in table 1. [1-10]
Based on the location in regards to
the tooth structure, root resorption is
broadly classified into internal resorption
and external resorption. Internal resorption
are seldom seen, are often asymptomatic,
and usually detected on routine
radiographic
examination.
External
resorption is further classified into external
surface resorption, external inflammatory
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resorption,
external
replacement
resorption, external cervical resorption, and

transient apical breakdown. [11,12]

TABLE 1
Etiology of Root Resorption: The following factors are highly susceptible to root
resorption
Biological Factors
Genetics
Autosomal dominant, autosomal recessive,
or hereditary determinant by a few genes
Systemic Factors
Allergic patients
Nutrition

Lack of calcium and vitamin D

Chronological age

Age affects the vascularity of Periodontal
membrane, and the density of bone
increases
Bruxism, tongue thrust coupled with open
bite, and elevated tongue pressure

Habits

Anomalies of position and number of Impacted third molars usually cause root
teeth
resorption of second molars. Impacted
maxillary canines resorbs roots of
premolars and incisors
Dental trauma

Concussion,
luxation,
replantation, transplantation

Endodontically treated teeth

Filling root canals short of its apex leads to
resorption

Specific tooth vulnerability

Maxillary teeth more vulnerable to
resorption than mandibular teeth; anterior
teeth more vulnerable than posterior
teeth

Mechanical Factors
Orthodontic Treatment

fracture,

Fixed appliances, use of aesthetic
brackets, use of elastics, using force
greater than 20-26g/cm2 show greater
susceptibility to root resorption

Pathogenesis
The mechanism of root resorption has not
been fully understood. However, the major
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grounds of resorption are conducted by the
multinucleated giant cells. These cells arrive
at resorption site via blood stream and are
670
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differentiated
to
odontoclasts
and
osteoclasts. The differentiation is highly
dependent on factors produced by bone
marrow stromal cells and includes: RANK
(receptor activator of nuclear factor kappa
B) ligand (RANKL) and osteoprotegerin
(OPG). [13] The differentiated odontoclasts
and osteoclasts degrade the inorganic
mineral structure followed by disintegration
on the organic matrix. When the stimulating
factor is mechanical, for example,
orthodontic treatment, removal of the
pressure will reverse the process.
Diminutive dented areas are repaired by
cementum-like tissue, whereas, bone cells
get attached to the outsized areas resulting
in ankyloses. [14]
Radiographic Interpretations
The root canal walls along with the
continuity of the lesion are decisive in
determining the resorption to be Internal or
External. Internal resorptions are usually
symmetrical disrupting the continuity of the
radiolucent pulp chamber is lost. External
resorptions
on
the
contrary
are
asymmetrical. Furthermore, buccal-object
rule assists in distinguishing root defect to
be buccal or lingual-palatal.[15] Since the
periapical film is two-dimensional, buccal
object rule determines the buccolingual
direction of the defect. Two different
angled radiographs are made of an object;
the defect moves mesial when the tubehead is moved mesially, explains that the
defect is located lingually. If the defect
moves distal when the object moves
mesially, explain that’s the defect is located
buccally.
Case example
Below is an example of external root
resorption associated observed after
orthodontic treatment in a 13 year old
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female who presented to the GRU
orthodontic clinic. (Fig. 1) She was medically
healthy and not on any medications. Upon
clinical examination, (Fig. 2) she was
diagnosed with skeletal class II malocclusion and a decrease in vertical pattern,
Dental Class II Div 2 mal-occlusion. She was
also missing upper right lateral incisor and
had a peg shaped upper left lateral incisor.
Treatment consisted of upper and lower full
bonding with a device exerting forces to
correct the class II malocclusion and create
the space for restorative treatment on the
left lateral incisor and implant on the right
lateral incisor space. (Fig. 3) The total
treatment time was 40 months in
treatment. Final radiograph shows root
resorption of upper anterior teeth due to
orthodontic forces applied during the
treatment. (Fig. 4)

Fig. 1 Initial intraoral photograph of the patient

Fig. 2 Initial radiograph of the 13 year old female
patient
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elucidation of favorable and unfavorable
state of root resorption with its prognosis
and treatment consideration.
TABLE 3
External Resorption

Fig. 3 Final radiograph after 40 months of
treatment

Fig. 4 Root resorption seen on the upper anterior
teeth

Treatment Challenges
Rendering effective treatment for root
resorption is highly dependent on
identification of type of resorption and its
stimulating factor. The prognosis is good
unless the lesions are perforating, which
may need extraction due to poor prognosis.
Table 2 and Table 3 present a brief
TABLE 2
Internal Resorption
Favorable
Small to medium size
defect, no perforations
observed
Treatment
Consider Root Canal
treatment
Prognosis
Good Prognosis

Unfavorable
Large
defect
perforating
the
external root surface
Consider Extraction
Poor Prognosis
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Favorable
When the Root Resorption is due
to mechanical pressure, removal
of the pressure usually ceases the
resorption.

Unfavorable
When there is
excessive loss
of structural
integrity
of
the
tooth
associated
with mobility,
consider
extraction.

Conclusion
Identification of root resorption in clinical
practice requires detailed past medical
history, germane information of tooth
involved, for example, traumatic incidents
such as concussion and subluxation, any
sport if practiced, previous endodontic
treatment, and associated diseases. Early
diagnosis is the key to a better prognosis.
Considering time to be a crucial factor, this
paper helps clinician with diagnosing and
treatment planning of pathological root
resorption.
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