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Tooth resorption in cats is prevalent, affecting 28% 
to 68% of mature cats, depending on the population 
researched.1 One study found histologic evidence 
of resorption in all teeth among cats with at least 
one clinically apparent resorption site; this led to 
the hypothesis that given enough time, all teeth of 
affected cats will develop tooth resorption.2

A related study found that, in cats with at 
least one tooth resorption, more than half of the 
nonclinical teeth had histologic evidence of root 
resorption; only 8% of the teeth examined from 
cats without tooth resorption had similar lesions.2  
Tooth resorption also affects dogs to a lesser extent. 
Unfortunately, because an exact cause of tooth 
resorption in dogs or cats is still undetermined, it is 
unknown why cats are affected more clinically. 

This article defines tooth resorption and theories 
about its cause and pathogenesis, and explains 
which teeth in cats are predisposed and how tooth 
resorption is classified and diagnosed. In a follow-up 
article, we will review therapy for this prevalent and 
often painful condition (Figure 1).

TERMINOLOGY
Tooth resorption is a process by which the dentin in 
a single tooth—or several teeth simultaneously—
erodes and eventually becomes irreparably 
destroyed. Over time, all areas of an affected tooth, 
from root to crown, may become involved. This 
disease differs from: 
•	 Periodontal disease, in which the support 

structures of the tooth—cementum, periodontal 
tissue, ligament, and alveolar bone—are affected

•	 Feline stomatitis, an immune-mediated 
inflammatory reaction to plaque. 
At one time, these lesions were called cat cavities 

because of their clinical and radiographic similarity 
to human caries; however, cavity or caries is an 
incorrect term. Tooth resorption differs clinically 
and histologically from human caries (cavity). Caries 
is caused by cariogenic bacteria (mainly Streptococcus 
mutans) that ferment highly refined carbohydrates 

on the tooth’s surface. Acids are released during this 
fermentation process, resulting in demineralization 
of enamel and dentin and bacterial infection of the 
pulp.3 

In cats, tooth resorption has also been referred to 
as neck lesions, external odontoclastic resorptions, 
feline odontoclastic resorptive lesions, feline oral 
resorptions, and cervical line erosions. The current 
accepted terminology by the American Veterinary 
Dental College is tooth resorption.4 

TYPES OF TOOTH RESORPTION
External Versus Internal Resorption 
External resorption, or root resorption, is the 
breakdown or destruction and subsequent loss 
of the root structure of a tooth; it affects only 
the root. In humans, external root resorption is 
classified as surface, inflammatory, or replacement 
(noninflammatory) resorption. 

Internal root resorption occurs when the integrity 
of the outermost layer of pulp tissue is broached. It 
starts on the pulpal surface and extends toward the 
external aspect of the tooth. External root resorption 
is far more common than internal root resorption.5 

ExtErnal tooth rEsorption in Cats
Part 1: Pathogenesis, Classification, & Diagnosis
Jan Bellows, DVM, Diplomate AVDC & ABVP (Canine & Feline) 
All Pets Dental, Weston, Florida

FIGURE 1. Clinical appearance of tooth 
resorption of right mandibular fourth premolar 
and first molar.
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Surface Resorption
In humans, surface resorption occurs secondary to 
minor trauma (eg, mastication, orthodontic therapy) 
to the root’s cementum. Clastic cells resorb the 
cementum for several days when osteoclast-activating 
factors are released at the site of injury. When the 
resorption stops, cells from the periodontal ligament 
proliferate and populate the resorbed area, resulting 
in deposition of reparative tissue. In humans, surface 
resorption is self-limiting and reversible but can 
eventually progress to become destructive. 

Inflammatory Resorption
Inflammatory root (cementum, dentin) resorption 
is thought to be triggered by a variety of factors, 
including periodontal inflammation. These painful 
lesions often begin in the gingival sulcus around 
the neck (cervical portion near the cementoenamel 
junction) of the tooth. Inflammatory cells in the 
lesion may recognize osteoclast-activating factors of 
the bare root surface (due to removal of cementum), 
initiating the resorptive process just apical to the 
marginal gingiva. Alveolar bone adjacent to an 
inflammatory root resorption lesion is usually also 
resorbed. 

Two subtypes of inflammatory root resorption have 
been recognized:
1.  Transient resorption followed by formation of 

reparative tissue
2.  Progressive resorption due to continued release 

of inflammatory mediators. When resorption 
progresses coronally, enamel is undermined, 
breaks off, or is resorbed. Pathogenesis of this 
subset of resorptions may be due to an inherent 
local defect of the cementum and deficiency 
in the protective property of the periodontal 
ligament.6 

Replacement (Noninflammatory) Resorption
Tooth resorption that occurs in cats can be 
inflammatory but, more commonly, is characterized 
by noninflammatory dentoalveolar ankylosis and 
replacement resorption of unknown cause. 

Once the root has fused to the bone, the tooth 
becomes part of the alveolar bone remodeling process 
and eventually resorbs, which may take years. This 
can be somewhat seen as a form of healing. When the 
resorptive process is complete, osteoblasts form bone 
in the resorbed area. Thus, the dental hard tissue is 
gradually replaced by bone. 

These lesions are not considered to be painful 
as long as they remain sealed below the gingival 
sulcus. This process is asymptomatic (based on what 

we know from human dentistry). Replacement 
resorption does not exclude the presence of a viable 
pulp, nor is it confined to the root. The lesion 
generally starts at the cementum, located at the 
cementoenamel junction, and progresses apically and 
coronally. 

PATHOGENESIS
Tooth resorption occurs secondary to the activity of 
multinucleated odontoclastic cells, which resorb the 
dental hard tissues. Resorption typically starts in the 
cementum, anywhere along the root surface, and then 
progresses into dentin apically or coronally.

The location of the initial area of resorption usually 
dictates the outcome. Tooth resorption is considered 
progressive. 
•	 With coronal advancement into crown dentin, 

enamel may undergo resorption, exposing the 
lesion to the oral cavity and bacteria. 

•	 For resorptions that begin on the root surface deep 
in the alveolus, a gradual noninflammatory process 
replaces the periodontal ligament and root with 
bone- or cementum-like tissue. 

•	 Some noninflammatory lesions do not progress 
and stay apical to the cementoenamel junction. 
Histologically, clastic cells are responsible for 

mineralized tissue resorption. Bone-resorbing 
cells are usually called osteoclasts; however, when 
these cells resorb mineralized dental tissues or 
mineralized cartilage, they are called odontoclasts or 
chondroclasts, respectively.

Resorption and repair are regulated by adhesion 
molecules associated with mineralized tissues (bone 
sialoprotein and osteopontin) and an associated 
integrin, alpha-v beta-3, at resorption sites.

The progression of inflammatory tooth resorption 
has 2 distinct stages:
1.  Acute phase: Odontoclasts create resorptive 

lacunae in the dentin. If there is an inflammatory 
stimulus, increased numbers of blood vessels 
will populate the tissues covering the excavated 
dentin. The pulp and adjacent hard tissue are 
normal in the acute phase.

2.  Chronic remodeling (reparative) phase: 
Cementoblast- or osteoblast-like cells populate 
the area, producing a cementum- or bone-
like tissue on top of the excavated dentin. The 
periodontal ligament and adjacent alveolar bone 
are destroyed. 

The acute and chronic phases can coexist in a single 
lesion, with both destruction and repair occurring 
simultaneously. 
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CAUSES
Many studies have improved the understanding of 
tooth resorption, but a specific cause has not yet been 
identified for resorption of multiple permanent teeth 
in domestic cats.

Resorptions that affect the tooth crown may be 
caused by plaque accumulation, inflammation, and 
release of cytokines and lipopolysaccharides that 
stimulate migration of clastic cells to the area. This 
type of tooth resorption extends to the root, infecting 
the periodontal ligament and preventing replacement 
of lost hard tissue with bone- or cementum-like 
material. Eventually, the tooth becomes mobile 
secondary to loss of attachment or fracture from 
weakening of tooth substance. 

Although it is tempting to incriminate plaque and 

periodontal disease as the cause of tooth resorption in 
cats, several studies have shown no cause-and-effect 
relationship between tooth resorption and periodontal 
disease. Plaque accumulation and periodontal disease 
may be promoted secondary to the tooth’s external 
rough surface caused by resorption.

Local pH changes may play a role in the 
pathogenesis of tooth resorption. Human bulimic 
patients have lesions with a similar appearance, 
which are caused by erosion at the cementoenamel 
junction due to low pH caustic stomach contents. 
It has been theorized, without confirmation, that 
tooth resorption in cats may be caused by hairball 
regurgitation. Additional research showed that 
osteoclast numbers and resorptive activity increased 
in an acidic environment.3,7

Areas explored and found not to be directly 
associated with tooth resorption include increased 
acid content of dry food coating and specific oral 
pathogenic bacteria (Actinomyces).

CLASSIFICATION
In general practice, tooth resorption in cats (and 
dogs) is commonly classified in 2 ways: anatomic 
extent of the lesion (stages) for record-keeping 
purposes and radiographic appearance (types) to 
assist with treatment decisions.4

Anatomic Classification (Inflammatory or 
Noninflammatory)
•	 Stage 1 (TR 1): Mild dental hard tissue loss 

(cementum or cementum and enamel). This stage 
is not observed clinically because the lesion is small 
and confined below the gingiva.

•	 Stage 2 (TR 2): Moderate dental hard tissue loss 
(cementum or cementum and enamel, with loss 
of dentin that does not extend to the pulp cavity) 
(Figure 2). 

•	 Stage 3 (TR 3): Deep dental hard tissue loss 
(cementum or cementum and enamel, with loss of 
dentin that extends to the pulp cavity); most of the 
tooth retains its integrity (Figure 3). 

•	 Stage 4 (TR 4): Extensive dental hard tissue loss 
(cementum or cementum and enamel, with loss of 
dentin that extends to the pulp cavity); most of the 
tooth has lost its integrity (Figures 4–6). 
 » Stage 4a: Crown and root are equally affected.
 » Stage 4b: Crown is more severely affected than 

root.
 » Stage 4c: Root is more severely affected than 

crown.
•	 Stage 5 (TR 5): Remnants of dental hard tissue 

FIGURE 2. Intraoral radiograph of Stage 2 tooth 
resorption (arrow) of the right mandibular canine.

FIGURE 3. Radiographic evidence of resorption 
extension into the root canal.
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are visible only as irregular radiopacities, and 
gingival covering is complete (Figure 7, page 24).

Radiographic Appearance 
•	 Type 1: There is loss of alveolar bone adjacent to 

a well-defined area of tooth resorption; normal 
periodontal ligament space is maintained in other 
areas of the tooth (Figure 8, page 24). 

•	 Type 2: There is loss of the periodontal ligament 
space and lamina dura due to fusion of the tooth 
root and alveolar bone (dentoalveolar ankylosis); 
the resorbing tooth structure may appear less 
radiopaque than the unaffected tooth (replacement 
resorption) (Figure 9, page 24). 

•	 Type 3: Features of Type 1 and 2 are present 
(Figure 10, page 24).

FIGURE 4. Stage 4a tooth resorption of left mandibular canine; clinical appearance (A) and radiographic 
appearance (B) showing that crown and root are equally affected.

A B

FIGURE 5. Stage 4b tooth resorption; clinical appearance of tooth resorption of right mandibular first molar 
(A) and intraoral radiograph confirming Stage 4b tooth resorption (B). 

A B

FIGURE 6. Stage 4c tooth resorption; clinical appearance of resorption of left mandibular canine root (A) and 
radiograph confirming that the root demonstrates more resorption than the crown (B).

A B
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PREVALENCE
All permanent teeth are susceptible to resorption. 
Tooth resorption, however, is rarely diagnosed in 
cats younger than 2 years of age. Most affected cats 
develop lesions by 4 to 6 years of age.5 In addition, 
purebred cats, such as Abyssinian, Siamese, Russian 
blue, Scottish fold, and Persian breeds, appear to be 
affected at an earlier age. 

A study that evaluated prevalence and risk factors 
associated with tooth resorption found older age and 
higher magnesium content of food to be variably 
associated with tooth resorption.8 

Tooth resorption is also more prevalent in cats that:1,9,10

•	 Gulp rather than chew their food
•	 Eat only table food
•	 Are female
•	 Drink municipal (as compared to well) water
•	 Are on a raw-liver diet or low-calcium diet
•	 Live exclusively indoors.

DIAGNOSIS
Examination of the conscious cat often reveals tooth 
resorption as an area of missing tooth substance 
caused by the destruction of enamel and underlying 

dentin. Any surface of the tooth can be affected, 
although most areas are apparent at the labial or 
buccal surfaces at the neck of the tooth near the 
cementoenamel junction.  

The teeth most commonly affected are:
•	 Mandibular third premolars (the teeth immediately 

behind the canines)
•	 Mandibular first molars
•	 Maxillary third and fourth premolars.

Often, resorptions affecting the canine teeth occur 
apical to the cementoenamel junction and, therefore, 
are not clinically apparent (Figure 11). 

General anesthesia is necessary to conduct a 
thorough tooth-by-tooth clinical and radiographic 
examination. In certain cases, the overlying gingiva is 
inflamed and, in others, there is no inflammation to 
indicate pathology.

A dental explorer is helpful to probe for a defect 
or indentation at the cementoenamel junction and 
gingival attachment. All surfaces of every tooth 
should be explored. Normal anatomic appreciation 
is important, especially of the mandibular first molar, 
where furcation involvement or exposure is often 
misdiagnosed as tooth resorption (Figure 12).

FIGURE 7. Stage 5 tooth resorption; clinical appearance in right mandibular third premolar (A) and 
radiograph confirming Stage 5 tooth resorption (B).

A B

FIGURE 8. Radiograph demonstrating 
Type 1 tooth resorption of left 
mandibular first molar. Complete tooth 
extraction is indicated.

FIGURE 9. Radiograph of Type 2 tooth 
resorption demonstrating replacement 
of the left mandibular third premolar 
roots by bone.

FIGURE 10. Radiographic appearance 
of Type 3 tooth resorption. Radiograph 
shows Type 2 tooth resorption in distal 
root of left mandibular premolar and 
Type 1 tooth resorption in mesial root.
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Clinical Signs
In most cases of tooth resorption there are no 
overt clinical signs, especially when the resorption 
is confi ned below the gingival margin. When 
the resorption progresses along the root surface 
and erodes through the gingival attachment, the 
resorption lesion becomes exposed to oral bacteria, 
which may result in clinical signs and painful 
infl ammation of surrounding soft tissue. 

Patients with tooth resorption exposed to the oral 
cavity may show:
•	 Hypersalivation
•	 Head shaking
•	 Sneezing
•	 Anorexia
•	 Oral bleeding
•	 Difficulty with food prehension.

Radiographic Findings
Intraoral radiography is a critical tool to help the 
veterinarian classify and treat tooth resorption. 
Most lesions are localized to the root surfaces 
within the alveolar bone. Clinically detectable 
lesions at the cervical portion of the tooth may 
appear as radiolucent areas near the cementoenamel 
junction. When one tooth resorption is noted, other 
resorptions on the same tooth and multiple other 
tooth resorptions in the mouth are often revealed.
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FIGURE 11. Clinical appearance of tooth 
resorption of left mandibular third premolar.

FIGURE 12. Clinical appearance of slight gingival 
overgrowth on labial surface of left mandibular 
canine (A); probing with explorer reveals tooth 
resorption (B).
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