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Veterinary Dentistry  Dentisterie vétérinaire

Dental caries in the dog

Fraser A. Hale

“C avities” is the common term for dental decay, more 
properly known as caries, which is Latin for rotten-

ness. Caries is one of the most common of dental diseases in 
humans. Caries has been defined as “a disease of the calcified 
tissues of the teeth resulting from the action of micro-organisms 
on carbohydrates, characterized by decalcification of the inorganic 
portions of the tooth and accompanied or followed by disintegration 
of the organic portion” (1).

Caries results from bacterial decay of the tooth structure 
brought about by the release of acids from oral bacteria ferment-
ing carbohydrates on the tooth surface. Therefore, a diet high in 
highly refined and easily fermentable carbohydrates will favor 
the development of caries.

As western civilization progressed, our diet changed to 
include the types of foods that would promote decay and so 
caries became a widespread and serious concern. It is only 
recently that the use of fluoride and improved oral hygiene 
practices has brought about a decline in the incidence of caries 
in human mouths.

Many owners are unaware that dogs may also be subject to 
caries. Though the incidence of caries in dogs is lower than it 
has been in humans, it does occur and we must watch for areas 
at risk or already undergoing decay and recommend such pre-
ventive or restorative treatments as are reasonable. In a review 
of the author’s records, it was found that 5.25% of adult canine 
patients had one or more caries lesion and in most cases, lesions 
were bilaterally symmetrical (2).

Factors which must be in place for caries to develop include: 
natural tooth structure with susceptible surface exposed to the 
oral environment, complex indigenous microflora, and food 
ingested by mouth. There are many modifying factors as well, 
which influence the location of the lesion.

Among the reasons proposed for the lower incidence of caries 
in dogs compared with historical rates in humans are: conical 
tooth shape and wider inter-dental spacing with less area for 
food impaction and stagnation; diets which include little fer-
mentable carbohydrate; higher salivary pH (in dogs, mean pH 
of 7.5 compared with 6.5 in humans) to buffer acids produced 
by bacterial fermentation of carbohydrates; in dogs, a relatively 
low level of salivary amylase to break down starches which are 

retained in and around the teeth. When caries develops, it does 
so in the following manner. 

As bacteria on the tooth surface ferment the carbohydrates, 
acids (lactic, acetic, propionic) are released. These acids diffuse 
into and demineralize the surface enamel. Loss of mineral exposes 
the organic (protein) matrix of the enamel, which is digested by 
enzymes from the oral bacteria and/or leukocytes. As the process 
penetrates deeper, microcavitations develop under the surface. As 
these expand, they coalesce and the undermined enamel collapses.

There is a constant exchange of minerals between the enamel 
and the oral fluid. If this exchange is balanced, no lesion 
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Figure 1.  Cross section through the maxillary 1st molar of a 
dog. The tooth on the left has no occlusal pit and would be 
resistant to caries. The tooth on the right has a deep occlusal pit 
and would be anatomically at risk for the development of caries.

Figure 2.  The occlusal surface of the left maxillary 1st molar in 
a dog. Pink liquid has been applied to the crown to highlight the 
occlusal pits that put this tooth at risk for the development of 
caries. As this tooth has just erupted and has not yet developed 
any decay, a Pit and Fissure sealant is indicated to prevent caries 
development.
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develops, but if there is a net loss of mineral from the enamel, 
caries develops. In the very early stages, before the protein 
matrix collapses, the process can be reversed and the lesion can 
“heal.” Once the protein matrix collapses, the lesion is irrevers-
ible and treatment is aimed at preventing further progression 
and replacing the lost tissue with a suitable restorative material.

The rate of progression of caries depends more on factors 
external to the tooth such as the cariogenicity of microflora, 
the availability of acidogenic substrates, and the remineralizing 

capability of oral fluids. Intrinsic factors include the degree of 
tissue mineralization and the amount of matrix protein.

Caries can be classified by location as pit and fissure caries, 
smooth surface caries, or root surface caries. In the author’s 
experience, pit and fissure caries are the most common type 
in dogs. They can occur in the pits sometimes found on the 
occlusal tables of the maxillary molars. As Figure 1 shows, some 
teeth have a smooth transition from the palatal wall of the buc-
cal cusps down on to the occlusal table. In other teeth, there is 
a pit at the base of the cusps and in these teeth, the enamel is 
thinner at the bottom of the pit. Figure 2 is a photograph of the 
left maxillary 1st molar in a young dog showing deep occlusal 
pits highlighted with a pink fluid. If food high in carbohydrates 
becomes trapped in these pits along with sufficient bacteria, 
caries is very likely to develop.

Other locations at risk are the deep developmental grooves 
on the buccal surface of the maxillary 4th premolars and on the 
lingual side of the mandibular 1st molars between the mesial 
and central cusps. These grooves are often filled with calculus, 
but on deeper exploration, there may be soft, carious dentin 
at the base. Figure 3 is a series of photographs of the right 
maxillary 4th premolar, first with calculus and caries in the 
developmental groove (Figure 3a), then after debridement of the 
groove (Figure 3b), and finally after restoration with a bonded 
composite resin material (Figure 3c).

The series of diagrams in Figure 4 shows the progression of 
pit caries. Initially, food becomes trapped in an occlusal pit. As 
the bacteria ferment the carbohydrates, acids diffuse into the 
enamel and start to remove minerals from the surface. The food 
packed in the pit prevents oral fluids from reaching the demin-
eralized surface and so remineralization is not possible. In time, 
the enamel is completely demineralized and the protein matrix 
digested. Now the caries has reached the dentin, which has a 
lower mineral content and a higher protein content. The decay 
progresses more rapidly in the dentin. Though the entrance to 
the lesions is the same size, the caries grows larger, undermining 
the overlying enamel.

Only when the caries is quite large does the overlying enamel 
cave in at which point the large caries becomes readily detect-
able. Unfortunately, by the time the lesion is large enough to be 
easily seen, it has usually extended into the endodontic system 
of the tooth and there is such extensive loss of tooth structure 
that extraction is the only option. Figure 5 is of a medium-sized 

Figure 3.  A — A caries lesion in the developmental groove of the right upper 4th premolar tooth in a dog. B — The lesion following 
removal of calculus and necrotic dentin. C — The lesion following restoration with a bonded composite filling material.

A B C

Figure 4.  A and B — Progression of the development of a caries 
in the occlusal pit of the maxillary 1st molar from left to right.

A

B
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and treatable caries in the occlusal surface of the left maxillary 
1st molar in a dog. The first image (Figure 5a) shows the dark 
spot over the pit. A dental explorer would easily sink into this 
dark area indicating decay. The second image (Figure 5b) is 
following preparation of the cavity to receive its restoration 
and the final image (Figure 5c) shows the restoration in place. 
Figure 6 is of a much more advanced caries of the left maxillary 
1st molar in a dog. In the first image (Figure 6a), we can see 
food debris trapped in the lesion. The second image (Figure 6b) 
is after removal of gross, loose debris and shows the color of the 
carious dentin within the lesion. These caries involved the pulp 
and had removed a significant amount of the physical structure 
of the crown, and so the tooth was extracted.

An observation worth noting is that in the author’s experi-
ence, pit caries in the occlusal tables of the maxillary 1st molars 
teeth seems to be more common in large-breed dogs such as 
Labrador retrievers and German shepherd dogs.

Whenever performing an oral examination or hygiene proce-
dure, watch for small caries lesions that are still treatable, as well 
as areas that might be particularly prone to caries development.

Prevention of caries is based on a thorough oral examination 
of the recently erupted permanent teeth at the time of spay/

neuter. If deep occlusal pits such as those seen in Figure 2 or 
other anatomically compromised areas are found but there is not 
yet any sign of decay, then the application of a pit and fissure 
sealant is indicated. These products flow into the occlusal pits 
to occlude them and exclude food impaction.

In examining the teeth of a mature animal with your dental 
explorer, check for pits and fissures. If caries has started to 
develop, you will be able to force the tip of the explorer into 
the decaying surface. As you withdraw the instrument, the tip 
will stick and then let go, resulting in a metallic “ping” from 
the explorer tip and the sensation of “tugback.” Sound enamel 
and dentin are too hard to allow the explorer to penetrate so if 
you can get your instrument to sink in at all, you have found 
a caries lesion.

For established caries, the decayed enamel and dentin and all 
debris are removed from the lesion. Intra-oral dental radiographs 
are required to determine if there are any signs of endodontic 
(pulp) disease. The depth of the lesion needs to be examined 
and explored to determine if there is pulp exposure or near-
pulp exposure. Endodontic (root canal) therapy is performed if 
indicated and then the prepared cavity is filled with a bonded 
dental restorative material (a filling).

Figure 5.  A — A caries lesion in the occlusal pit of the left maxillary 1st molar of a dog. B — The lesion following removal of debris and 
necrotic dentin. C — The lesion restored with a bonded composite filling material.

A B C

Figure 6.  A — A large caries lesion affecting most of the occlusal table of the left maxillary 1st molar of a dog. Note 
the remnants of the dog’s most recent meal within the lesion. B — Following removal of the loose debris, the extent of tissue loss is 
evident. The dark dentin is also necrotic and would need to be removed. This tooth was extracted due to the severity of tissue loss 
and exposure of the pulp.

A B
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Advanced caries will often involve both pulp exposure/
necrosis and dramatic loss of coronal structure. In these cases, 
extraction of the remnants of the tooth is indicated.

references
1.  Dorland WA. Dorland’s Illustrated Medical Dictionary. 25th ed. 

Philadelphia: WB Saunders, 1974.
2.  Hale FA. Dental caries in the dog. J Vet Dent 1998;15:79–83.

suggested reading
Hale, FA. Dental caries (cavities) In: Lobpriese HB, ed. Blackwell’s 
Five-minute Veterinary Consultant, Clinical Companion, Small Animal 
Dentistry. Iowa: Blackwell Publ, 2007:212–224.

McComb, D. Caries-detector dyes — How accurate and useful are they? 
J Can Dent Assoc 2000;66:195–198, Available from http://www.cda-adc.ca/
jcda/vol-66/issue-4/195.html Last accessed October 13, 2009.

 1. a)  The incision should be made in an avascular area midway 
between the greater and lesser curvatures of the stomach 
and parallelling the long axis of the stomach.

 a)  L’incision doit être pratiquée dans une région non vascu-
laire à mi-distance entre la grande et la petite courbures de 
l’estomac et parallèlement à l’axe longitudinal de l’organe.

 2. e)  Cystotomy, combined with urethral backflushing, allows 
use of only one surgical procedure. The backflushing may 
be unsuccessful, at which point urethrotomy or urethros-
tomy may be indicated.

 e)  La cystotomie, en combinaison avec la vidange rétrograde 
de l’urètre, permet de pratiquer une seule procédure 
chirurgicale. Le lavage rétrograde peut être infructueux, 
dans ce cas, l’urétrotomie ou l’urétrostomie peut être 
indiquée.

 3. c)  Ability to regulate body temperature takes several weeks 
to develop.

 c)  La capacité à régulariser la température corporelle prend 
plusieurs semaines à se développer.

 4. c)  Free-roaming male cats are most commonly infected, 
typically through bites sustained during cat fights.

 c)  Les chats mâles errants sont plus communément infectés 
de façon caractéristique, par des morsures subies lors de 
combats.

 5. b)  Inappropriate management (housing, environment, nutri-
tion, scheduling) produces conditions under which the 
prevalence of disease increases.

 b)  Une gestion inappropriée (logement, environnement, nutri-
tion, horaire) permet des conditions causant une hausse 
de la prévalence de maladies.

 6. c)  Thromboembolic meningoencephalitis should be 
treated with antibiotics. Thiamine is the treatment for 
polioencephalomalacia.

 c)  La méningo-encéphalite thromboembolique doit être trai-
tée avec des antibiotiques. La thiamine est le traitement 
de la polioencéphalomalacie.

 7. a)  The infection may enter via the digestive tract, but gas-
troenteritis is not characteristic of listeriosis.

 a)  L’infection peut pénétrer par la voie digestive, mais la 
gastroentérite n’est pas caractéristique de la listériose.

 8. c)  Hyperkalemic periodic paralysis is a genetic disease that 
results in periodic weakness and elevated serum potassium 
levels.

 c)  La paralysie périodique hyperkaliémique est une maladie 
génétique qui résulte en une faiblesse périodique et en des 
taux élevés de potassium sérique.

 9.  d)  Aminophylline (a bronchodilator), prednisone (an antiin-
flammatory glucocorticoid), and terbutaline (a selective 
�2-adreneric agonist) can be given in combination to treat 
chronic obstructive pulmonary disease.

 d)  L’aminophylline (un bronchodilatateur), la prednisone 
(un glucocorticoïde anti-inflammatoire) et la terbuta-
line (un agoniste �2 adrénergique sélectif) peuvent être 
adminis trées en combinaison pour traiter la bronchopneu-
monie chronique obstructive.

10. c)  This is a common history for acute parvoviral enteri-
tis. Coronavirus enteritis is usually mild. Salmonellosis 
is uncommon. The dog’s age makes garbage ingestion 
unlikely. Foreign bodies usually do not produce severe 
diarrhea.

 c)  Cette description représente une anamnèse commune 
d’entérite à parvovirus aigu. L’entérite à coronavirus est 
habituellement légère. La salmonellose est peu fréquente. 
L’âge du chien fait en sorte que l’ingestion de vidanges est 
peu probable. Un corps étranger ne cause habituellement 
pas de diarrhée grave.
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