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• Root resorption is a rare
occurrence in permanent teeth.

• Unlike bone, which undergoes
resorption and apposition as part
of a continual remodeling process,
the roots of permanent teeth are

not normally resorbed.

• Only resorption of primary teeth
during exfoliation is considered
physiologic.



Mechanism Of Resorption 

• Even under conditions that would normally result in bone resorption, 
such as alterations in oxygen tension, hormonal fluctuations, locally 
produced chemical mediators, or electrical currents, the root is resistant 
to resorption on both its external and internal surfaces.



• One hypothesis maintains that the remnants of Hertwig's epithelial 
root sheath surround the root like a net and impart resistance to 
resorption and subsequent ankyloses

• A second hypothesis is based on the premise that the covering of 
cementum and predentin on dentin is essential for the resistance of the 
dental root to resorption.

• Osteoclasts will not adhere to unmineralized matrix.

• The presence of apatite.



• Osteoclasts bind to extracellular 
proteins containing the arginine-
glycine-aspartic acid (RGD) 
sequence of amino-acids via 
specific membrane receptors 
known as integrins.

• It is generally accepted that the 
αʋβɜ  integrin plays a central role 
in osteoclast polarization and 
adhesion

• Extracellular proteins containing 
the RGD peptide sequence are 
bound to calcium salt crystals on 
mineralized surfaces and serve as 
osteoclast binding sites.



• In its normal state, the most external aspect of cementum is covered by 
a layer of cementoblasts over a zone of unmineralized cementoid and 
therefore does not present a surface satisfactory for osteoclast binding.

• Internally, the dentin is covered by predentin matrix, a similarly 
organic surface



• Another possible explanation for the 
relative resistance of teeth to 
resorption is that intrinsic factors 
found in predentin and cementum, 
such as amelogenin or osteoprotegerin
(OPG), act as inhibitors of resorptive
cells.

• OPG, a member of the tumor necrosis 
factor (TNF) superfamily, has the 
ability to inhibit osteoclast-mediated 
bone loss. 

• OPG acts as a decoy receptor by 
binding to the receptor activator of 
nuclear factor ƙB ligand (RANKL).



• Finally, another hypothesis applicable to certain types of external root 
resorption involves the barrier formed by the less highly calcified 
intermediate cementum or the cementodentin junction

• The intermediate cementum, the innermost layer of cementum, creates 
a barrier between the dentinal tubules and the periodontal ligament.



The Role Of Dental Pulp In Resorption

• The pulp plays an essential role in two types of resorption.

• The first type of resorption is external inflammatory root resorption. 
In external inflammatory root resorption, the necrotic infected pulp 
provides the stimulus for periodontal inflammation.

• The second type of resorption in which pulp tissue plays an important 
role is internal inflammatory root resorption. In internal inflammatory 
root resorption, the inflamed pulp is the tissue involved in resorption 
of the root structure.



External root resorption

• External root resorption caused by an 
injury restricted to the external root 
surface

• Localized injury: Healing with cementum 
within 14 days

• When the injury is localized (after 
concussion or subluxation injury), 
mechanical damage to the cementum 
occurs, resulting in a local 
inflammatory response and a 
localized area of root resorption .



External root resorption

• Diffuse injury: Healing by osseous replacement

• When the traumatic injury is severe (intrusive 
luxation or avulsion with extended dry time) and 
involves diffuse damage on more than 20% of the 
root surface, an abnormal attachment may occur 
after healing takes place

• This phenomenon is termed dentoalveolar ankylosis



Five specific strategies should be considered: 

(1) Prevention of the initial injury should be emphasized by counseling 
or advocating use of mouth-guards for athletic endeavors

(2) Treatment should minimize additional da mage after the initial 
injury

(3) Pharmacologic interventions that inhibit the initial inflammatory 
response should be considered

(4) The possibility of stimulating cemental (rather than osseous) healing 
should be considered

(5) Interventions that reduce the rate of osseous replacement, when 
inevitable, should be considered .



External root resorption caused by an injury to the 
external root surface with an inflammatory component

• There are four general types of inflammatory stimulus that cause 
external root resorption: 

(1) pressure induced damage to the root surface

(2) microbial infection of the root canal system or periodontal sulcus

(3) sulcular infection

(4) chemical damage secondary to bleaching



Pressure

• Pressure damages the cementum and 
provides a continuous stimulus for the 
resorbing cells.

• The most common example of this 
type of pressure resorption is root 
resorption caused by excessive forces 
of orthodontic tooth movement. 

• Other examples are resorption caused 
by impacted teeth and tumors.



• Orthodontically induced inflammatory root resorption (OIRR) has 
been attributed to both treatment and patient-related factors.

• Treatment-related factors include the duration of treatment, the 
magnitude of force exerted, the direction of tooth movement, and 
the method of movement.



• Prolonged orthodontic treatment may result in an increase in the 
incidence and severity of apical root resorption .

• The use of intermittent forces was found to produce less OIRR than 
the use of continuous forces .

• Root resorption continued for 4 weeks after the cessation of 
orthodontic treatment.



• The distance of movement also has an impact; movement over 
greater distances increases the probability of OIRR.

• Intrusive movements and lingual root torque tend to be associated 
with higher levels of root resorption because they concentrate forces 
at the apex.

• Bodily tooth movement, extrusion, and lingual tipping movement, by 
contrast, result in a lower incidence, presumably because the stress is 
evenly distributed over a larger area of the root during these 
movernents.



• Patients who have short roots prior to orthodontic treatment or who 
show signs of root resorption before treatment are at higher risk for 
OIRR.

• In addition, there is mounting evidence for a genetic predisposition to 
OIRR.

• A link has been made between a polymorphism in the IL-1 gene (IL1B 
allele 1) and the occurrence of OIRR



• Patients who are homozygous for IL1B allele 1 have a 5.6 fold greater 
risk for OIRR.

• The TNFRS F11A gene that encodes for a TNF receptor that is 
involved in osteoclastogenesis represents another candidate gene for 
OIRR.



• If OIRR is detected during active orthodontic treatment, it is 
recommended that treatment be halted for 2 to 3 months with passive 
archwires and bite.

• Severe OIRR may require cessation of orthodontic treatment 
lndefinitely.



Pulp space infection

• Pulp space infection represents the 
second general type of inflammatory 
stimuli that can cause external root 
resorption.

• Pulp space infection can lead to 
external root resorption in either the 
apical or lateral regions of the root. The 
classic example of pulp space infection 
causing apical external root resorption 
is apical periodontitis with apical root 
resorption.



• The treatment protocol for external root resorption with apical 
periodontitis should be directed at removing the stimulus for the 
underlying inflammatory process, the microbes in the root canal 
system.

• At present, the treatment protocol of choice is complete debridement 
of the root canal systems with sodium hypochlorite irrigation at the 
first visit. A creamy mix of calcium hydroxide is then introduced with a 
lentulo instrument. After the intracanal medicament has been in 
place for at least 7 days, t he root canal system is sealed.

• Recent research indicates that the canal may be oburated after the 
first visit if larger than currently accepted instrumentation is used



• The second type of external root resorption 
caused by pulp space infection is lateral 
external inflammatory resorption.

• In mature teeth, the dental pulp has little 
regeneration potential, and the necrotic pulp 
will usually become infected with in 3 weeks.



Treatment plan

• The clinician should ideally evaluate pulp space infect ion 7 to 10 days 
after the injury

• Disinfect ion of the root can al systems removes the stimulus

• Immature teeth

• Revascularization

• Mature teeth: less than 10 days or later than 10 days



Sulcular infection

• occurs immediately be low the epithelial attachment of the tooth, 
usually (but not exclusively) at the cervical area of the tooth. 

• Because of t his location, it has been referred to as subepithelial
inflammatory root resorption.

• Pathogenesis: an unprotected or altered root surface that attracts 
resorbing cells and an inflammatory response maintained by 
infection. 

• Other theories propose that the process could be a type of benign 
proliferative fibrovascular or fibre-osseous disorder in which bacteria 
are only involved secondarily.



predisposing factors

• trauma, orthodontics, intra coronal bleaching, dentoalveolar surgery, 
and periodontal disease o r treatment. 

• The dental pulp does not appear to play a direct role and is usually 
normal in these cases, unless exposure results from the resorptive
process.

• Subepithelial inflammatory root resorption is asymptomatic and is 
usually detected only through routine radiographs. 

• Occasionally, symptoms of pulpitis will develop if the resorption is 
extensive



• When the resorption is long-standing, 
granulation t issue may undermine the 
enamel of the crown of the tooth, 
resulting in a pinkish appearance. 

• This "pink spot “ has traditionally been 
used to describe the pathognomonic 
clinical picture of internal root 
resorption, leading to the misdiagnosis 
and treatment of many cases of 
subepithelial inflammatory root 
resorption as internal root resorption.



• The radiolucency expands 
coronally and apically in the 
dentin and reaches, but 
usually does not perforate, the 
root canal

• Treatment modalities rely on 
the removal of the resorptive
tissue and restoration of the 
defect with a suitable 
material. 

• The outcome of treatment 
appears to be directly related 
to the extent of the resorptive
process at the time of 
intervention.



Bleaching

• Intracoronal bleaching of discolored endodontically treated teeth (ie, 
the walking bleaching technique) has been cited as a cause of 
external resorption.

• It appears that a history of trauma tic injury, the application of heat, 
and the acidity of the external root environment adjacent to the 
application of the bleaching agent all contribute to the resorption 
phenomenon.

• Resorption does not occur immediately but appears a few years after 
the bleaching procedure. Thus, follow-up of intracoronally bleached 
teeth is mandatory.



Internal root resorption

• Internal inflammatory root resorption occurs in response to infection 
and in general responds favorably to conventional treatment

• It is classified, based on location, as apical or intraradicular.

• Conventional endodontic therapy will stop progression of the lesion. 
Early intervention can prevent perforation of the periodontium, which 
can complicate clinical management.



• There are different hypotheses on the origin of the pulpal granulation 
tissue involved in internal resorption. 

• The first and most widely accepted hypothesis is that infected coronal 
pulp tissue leads to the formation of adjacent apical granulation pulp 
tissue.

• A second hypothesis proposes that the granulation tissue is of non 
pulpal origin, possibly originating from cells circulating in the vascular 
compartment or from cells originating in the periodontium.



• internal root resorption takes 
place only when the odontoblastic 
layer and predentin are lost or 
altered .

• Causes of predentin loss adjacent 
to granulation tissue are not 
obvious, but trauma has been 
frequently suggested. perhaps 
even as an initiating factor in 
internal resorption.

• Traditionally, the pink tooth, 
resulting from the granulation 
tissue in the coronal dentin that 
undermines the coronal enamel, 
has been thought to be 
pathognomonic of internal root 
resorption.





Treatment

• When the root canal instrumentation is completed, paper points 
should be able to maintain a blood-free, dry canal.

• Calcium hydroxide is administered to the canal to facilitate removal 
of the tissue in the irregular defect at a subsequent visit, when the 
tooth and defect are sealed.

• Ultrasonic instrumentation and irrigation may also be of help in 
removing tissue in irregularities and undercuts that conventional 
instrumentation cannot remove.

• Barrier techniques utilizing mineral trioxide aggregate may be 
necessary in large apical resorptive defects



Systemic Causes Of Root Resorption

• The roots of teeth show a remarkable resistance to detectable 
resorption, even with systemic diseases that can cause significant 
bone resorption.

• With hyperparathyroidism osteitis deformans (Paget disease), for 
example, radiographically apparent bone resorption is not 
accompanied by resorption of the roots.

• Renal dystrophy results in an increased oxylate concentration in the 
blood and precipitation in the hard tissues, which can cause root 
resorption.

• Genetic predisposition.


