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Continuing with the morning, let’s review cases, radiographic identification, and decide 

when to remove a tooth vs. when to invest in saving a tooth.  Removing a tooth to stop disease 
progressing in that tooth or to other areas we will refer to as humane “toothanasia” in this 
presentation.  Dogs usually have 42 teeth and cats, 30. That’s 30-42 individual tooth patients in 
each pet.  

The most common disease in dogs and cats is dental disease, affecting 71% of cats1 and 
86% of dogs.1,2 Even more interesting, is that 53% of dogs age 1-2 and 87% of dogs by age 3 
have periodontal bone loss!3  You, the veterinary team, are an essential part of periodontal 
disease prevention and treatment. Periodontal disease starts in the gingival sulcus. The only 
treatment that can work well in this location is a professional veterinary anesthetic dental 
cleaning. Again, YOU/your complete veterinary dental services are the best therapy. How do 
clients know they need your services? We need to tell them and explain the benefits.  

It’s best to prevent periodontal disease rather that treat periodontal disease, as regrettably, 
we cannot return 100% of the bone to the area.  Periodontal disease stages are based on the 
amount of attachment loss necessitating radiographic assessment to visualize the parts of each 
tooth and alveolar bone below the gumline: 

PD1 - gingivitis only (no attachment loss) 
PD2 - early periodontitis (<25% attachment loss) 
PD3 - moderate periodontitis (25-50% attachment loss) 
PD4 - advanced periodontitis (>50% of attachment loss) 

In cases in which periodontal therapies result in increased attachment, at best we can return a 
tooth to PD2. Preventing PD2 from advancing stages requires diligent home care. Cases of 
greater than 50% of attachment loss or any mobile tooth will often indicate toothanasia. If dental 
radiographs indicate there is loss of attachment down to the apex of a root, an extraction is 
typically indicated.  Pets can manage well without teeth.  Though it is known that the removal of 
diseased teeth is the most dependable way to eliminate the source of chronic infection, it is 
recommended that occluding pairs of teeth, particularly the carnassial teeth or the canine (and 
maxillary third incisor) teeth should be retained as functional units when practical.4 This is 
especially true for the mandibular canines as they provide half of the rostral mandible strength, 
stabilize the mandibles, and keep the tongue within the mouth. Many times damaged canine teeth 
can be preserved through root canal therapy allowing for retention of structure and function 
while removing disease and pain. It is an often-overlooked fact that root canal therapy is less 
invasive than an oral surgical extraction.  

Attachment loss can not only be categorized by stage but also as horizontal or vertical 
bone loss. Horizontal bone loss can often expose furcations. Vertical bone loss results in a deep 
intrabony pocket that can create walls around root. After meticulous cleaning and debriding of 
granulation tissue and alveolar bone to reveal health bone, osteoconductive and osteoinductive 
bone graft material can be placed into these defects, and membranes placed over the defects to 
often restore or significantly improve the periodontal disease index. The degree and location of 
attachment loss allows one to decide if toothanasia or periodontal surgery is in the patient’s best 
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interest. Of course, a compliant owner with daily home care post procedure is also a large factor 
in the success of a good outcome. 

Dental radiography can be used to evaluate for the presence of 
endodontic disease. This disease on the inside of the tooth is usually 
caused by exposed pulp – such as a tooth fracture, or even caries.  The 
pulp can be damaged through blunt force that does not break the tooth 
but still injures the pulp. Many times, these teeth will be discolored. 
(See Intraoral Rad 1 Proceedings on discolored teeth. Hint: they all 
need treatment.)  Common radiographic appearance is a dark halo 
around the apex of the root. If left untreated, this endodontic (inside) 
can progress to periodontal (outside/around the tooth) disease. The 
converse is also true: Periodontal disease can progress to endodontic 
disease. Identifying these changes allows one to determine treatment choices. The best way to 
check your radiographic diagnosis is to compare the image to the radiograph of the opposite side. 
Also be aware of possible chevron images that can occur. Taking another film at a slightly 
different angle can help confirm the diagnosis.   

Sometimes the radiographic changes lag behind the clinical 
signs. Mineral loss of 30-50% is necessary in order for bony change 
to be detected radiographically.5 A recent study in dogs showed 
55% of the cases of rhinitis had odontogenic infections associated 
with endodontic disease (60%), periodontal disease (45%), and 
retained tooth roots (25%).5 It’s important to look in the mouth 
when nasal and surrounding eye issues are present.  

It’s also important to prevent secondary problems by 
treating issues seen visually- this includes missing teeth. A regular habit of counting the number 
of premolar teeth should be done during wellness exams. Missing teeth may really be present 
below the gumline (impacted or unerupted). An unerupted tooth is at risk for formation of a 
dentigerous cyst. The sac over the crown of the developing tooth lays down enamel and once 
erupted only a ring remains forming part of the gingival attachment. As the tooth bud continues 
to develop but fails to erupt, the sac remains and becomes filled with fluid, forming a cyst. Fluid 
pressure causes atrophy of surrounding bone, which expands indefinitely, destroying support and 
weakening the jaw, potentially resulting in jaw fracture. Removing unerupted teeth before the 
cyst has formed (if we can find it early) or removing the unerupted tooth in conjunction with cyst 
lining submission for histopath before the loss of bone structure results in jaw fracture is needed.  
This is why we radiograph areas of missing teeth: to ensure these teeth are truly missing. 
 Radiographs also reveal the presence and extent of tooth resorption. One study in cats 
showed 69% of mixed breed cats over 10 and all purebred cats had tooth resorption (TR) 
radiographically, whereas in awake oral exams only 19-20% of the same population had tooth 
resorption.6 This suggests that in your exam room, at least 50% of all purebred cats and older 
mixed breed cats have unseen tooth resorption and pain. This is just another one of the reasons 
full mouth intraoral radiographs are needed in anesthetic dental procedures. 
 Tooth Resorption (TR) can be classified by radiographic appearance and severity/depth. 
Classification by radiographic appearance by types 1-3: 

TR Type 1 - focal lucency – inflammation resorption 
TR Type 2 - decreased radiopacity – odontoclastic or replacement resorption (FORL) 
TR Type 3 - mixed (focal lucency in some areas and decreased radiopacity in others) 
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The severity/depth has 5 stages as noted on avdc.org: 
 TR Stage 1 – mild dental hard tissue loss of cementum and/or enamel 
 TR Stage 2 – moderate dental hard tissue loss with loss of dentin that does not extend 
into the pulp cavity 
 TR Stage 3 – deep dental hard tissue loss with loss of dentin that extends into the pulp 
cavity; most of the tooth retains its integrity 
 TR Stage 4 – extensive dental hard tissue loss with loss of dentin that extends into the 
pulp cavity; most of the tooth has lost its integrity 
  TR4a – crown and root are equally affected 
  TR4b – crown is more severely affected than the root 
  TR4c – root is more severely affected than the crown 
Many times our treatment goal with TR is to help advance it to a better version of Stage 5: 

TR Stage 5 – remnants of dental hard tissue are visible only as irregular radiopacities, and 
gingival covering is complete.7 

A tooth with TR Type1 that has a well defined periodontal ligament space, bone loss due 
to periodontitis, or a periapical lesion evident on radiographs requires standard extraction 
techniques with complete removal of the roots. A tooth exhibiting TR Type 2: advanced root 
resorption, without periodontal or endodontic lesions, toothanasia through crown amputation or 
modified extraction technique (MET) to the level of alveolar bone with intentional root retention 
(IRR) is a suitable alternative to extraction.8 In all cases of IRR, we must continue to monitor 
(CTM). It’s important to document and inform clients that tooth resorption can occur in other 
teeth in the future and that we verify that the roots left behind continue to resorb.  This is best 
followed up with regular veterinary anesthetic dental cleanings. To restate and emphasize the 
extraction guide for cat teeth with TR, if you can see PDL and/or pulp, you need to take the tooth 
root out. If the root does not look much like tooth any more, then MET, IRR, CTM.  
 While we think of TR as a cat problem (and it mostly is), dogs can get TR. The same 
rules apply. The difference with dogs (especially older dogs) is that they commonly get some 
external root resorption that does not involve the crown, has no periodontitis, nor endodontic 
evidence (does not involve the pulp). For these, CTM may be best until it involves the sulcus, 
crown, or pulp, then proceed with toothanasia. In essence, with dogs, TR below the gumline, not 
involving the pulp does not need treatment. Cats almost always have TR at the neck/sulcus and 
always need extraction of the tooth.  
 In summary, using anatomy and different image views one can avoid radiographic pitfalls 
(foramens, chevron images) and evaluate TR, unerupted teeth, retained tooth roots, endodontic 
and periodontal disease. Interpretation of these findings allows one to offer treatments such as 
periodontal surgery, endodontic treatment, or ‘toothanasia.’ 
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