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Background
Tooth fractures in dogs can have a severe impact on their 
health and welfare, potentially causing pain, infection and 
reduced appetite(1). They are commonly seen in practice 
with a reported prevalence of 25-27%,(2-8) and occur most 
commonly in functionally important teeth with a role in 
prehension and chewing (i.e. canines and carnassials).(2, 6-9)

With the recent popularity of hard treats and toys for dogs, 
concern has been raised that chewing on excessively hard 
objects may contribute to the risk of tooth fractures. Therefore, 
there was a need to investigate the impact that the hardness  
of a chewing object has in tooth fracture development.

A study conducted by the University of Pennsylvania and Mars 
Petcare, has investigated the forces that are required for these 
fractures to occur.
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The study

Fracture limits of maxillary fourth 
premolar teeth in domestic dogs  
under applied forces

Objective:
To investigate the external mechanical forces required to 
fracture maxillary fourth premolar teeth in dogs and to 
describe a clinically relevant model of chewing forces placed 
on functionally important teeth.

Materials and methods:
Study sample: 
24 maxillary fourth premolar teeth (#108 and 208).

Procedures: 
Sample teeth were held by an aluminium device at an angle 
of 60°. This angle was chosen since other angles failed to give 
clinically relevant fracture configurations. An axial compression 
test was performed, creating a force upon the crowns of the 
teeth. The highest compressive  force prior to failure was 
considered to be the maximum load sustained by the teeth.

Results:
The mean maximum load (+/- SD) sustained  
by the tested teeth at the point of fracture  
was 1,281 N (+/- 403 N) at a mean impact 
angle (+/- SD) of 59.7° (+/- 5.2°).

The most common fracture type that occurred 
among all samples was a complicated crown 
fracture (n=12), followed by an uncomplicated 
crown fracture (n=6). 

There was no statistically significant 
correlation between dog age, weight or 
impact angle and the maximum load applied 
before fracture.
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Conclusions and clinical importance:
The study establishes a clinically relevant pattern of fracture of 
maxillary fourth premolar teeth under angled compression at 
forces within the maximum chewing capability of the average 
domestic dog. 

Chew toys and treats that fail to yield below the maximum load 
of 1,281 N should be considered to be a risk of fracturing maxillary 
fourth premolar teeth. Dogs routinely exposed to hard treats and 
toys that do not yield significantly below this point might be at 
increased risk of fracture of maxillary fourth premolar teeth as a 
result of overexertion during chewing.

Despite the importance of tooth fractures, a study reported 
that half of owners of dogs with fractured teeth did not notice 
them, further showing the need for increased awareness and 
education.10 In addition, approximately half of the dog owners, 
based on medical record review, were unable to characterize the 
consistency of the chewing objects their dogs were exposed to, 
highlighting the need for education in this area.

Click here to read the full research paper. 
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