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Introduction


Other than rare occasions when astute owners notice a specific problem with their pet’s mouth, most problems are diagnosed during a routine examination of the oral cavity. It is vital for veterinary professionals to check the oral cavity at every opportunity. 

History


The amount of information available from clients is quite variable, but when a specific oral condition exists, it is important to ask about any recent changes in diet, chewing behavior and body weight. Knowing types of chew toys or other items the pet chews can help you assess the level of potential damage that may be present. In cats, knowing viral status of FeLV and FIV can be important in evaluating inflammatory or stomatitis conditions. And while some clients may be unaware of halitosis (bad breath), that may be the very reason another client presents their pet for evaluation. Awareness of any systemic problems, such as diabetes or renal failure, will also be critical.
Alert Examination


Before approaching the pet, make an overall assessment, paying particular attention to asymmetry of the face, or any evidence of swelling or discharge. Also, evaluate the pet’s general condition, because a cat with a painful mouth may not be properly grooming.  Approach the patient cautiously for the alert oral exam until their attitude is determined, noting that some oral conditions may be painful.  Begin slowly, from below the muzzle, and gently grasp the muzzle with your non-dominant hand, so you can use the other hand to lift the lips for the initial exam. The extent of the exam will depend on what the pet will allow.  If you know they will be anesthetized later in the day, minimize the stress of handling for the alert exam. 


In some, a more extensive alert exam may be performed, including opening the mouth to assess TMJ movement, lingual calculus, and the palate. The tongue can be examined on the dorsal surface, then the sublingual area can be checked by pushing up with one finger from the ventral sublingual area to lift the tongue. Occlusion should also be assessed in the alert patient (or before intubation).  Check to make sure the mandibular canine is positioned midway in the diastema between the maxillary third incisor and canine, and the premolars are arranged in a “pinking shear” configuration (cusps pointing to interdental spaces of the opposite arch). While a scissor bite should also be present, it is not the only item to check. Even if a malocclusion exists, a patient doesn’t necessarily need a perfect bite, but they do need a comfortable bite. Any malocclusion that causes discomfort should be corrected or treated.

It is important to show the owner the conditions you are seeing, from the level of plaque and calculus present to inflamed gingival tissues that might lead to recommendation for a complete dental cleaning. Also, showing the owner specific problems such as broken, worn or discolored teeth, or resorptive lesions on the mandibular third molars in cats, may improve compliance with treatment recommendations.  
Complete Oral Examination


You can only perform a complete oral exam under anesthesia, including probing and dental radiography. Always obtain a contact number for the owner so you can discuss any problems that are discovered under anesthesia. 
Dental Charting


It is essential to accurately record all abnormalities found during the examination, and some common abbreviations used in charting are:

· FX – fractured tooth
· AT – worn tooth (attrition)

· PP – periodontal pocket (in mm)

· RE – root exposure (in mm) – or gingival recession (GR)
· FE – furcation exposure

In addition, all treatment plans and therapy should be recorded, including medications (pre-, peri-, and post), instructions for home care, re-checks and diet. Some treatments may include:

· RPC – root planing, closed

· XS – surgical extraction

Congenital / Developmental Problems


Because of the rapid growth and changes occurring in the oral cavity of young animals, routine oral cavity examination at every visit is essential. Jaw growth and tooth eruption are important to monitor and remember trauma can be a part of growing up, too.
Malocclusions

Since jaw growth of each quadrant occurs independently, a growth spurt may cause a temporary misalignment.  If this enables deciduous teeth to cause a mechanical interference, either by hitting soft tissue or getting positioned incorrectly with other teeth (maxillary incisors behind mandibular incisors), the deciduous teeth should be carefully extracted to remove any impediments to proper jaw growth.  Proceed with caution as the permanent tooth is developing just below the gingival surface.  Two of the more common deciduous malocclusions are base narrow mandibular canines (too medial/lingual – can hit the palate) and anterior crossbite (maxillary incisors behind mandibular incisors). If such malocclusions are caused by genetics, the jaws will remain misaligned as an adult.  If the malocclusion is caused by a temporary glitch in development, improvement may be seen.

Deciduous teeth can contribute to malocclusions if they are not exfoliated when the permanent tooth erupts.  The retained or persistent deciduous tooth causes the permanent tooth to erupt into an abnormal position. Generally, the permanent tooth will erupt into a more medial or lingual/palatal position, except for the maxillary canine, which will erupt further mesially (rostrally). If the permanent teeth are fully erupted and there is no malocclusion, simple extraction of the retained deciduous tooth is generally sufficient, even if the full root structure is not removed (it may be partially resorbed yet ankylosed).  If there is a malocclusion, the entire tooth and root structure should be carefully elevated and removed.


The malocclusion caused by persistent deciduous teeth that will most commonly require intervention is base narrow mandibular canines. Since the permanent teeth will erupt lingual to the deciduous, if base narrow deciduous teeth are never extracted, the permanent teeth will be even more maloccluded. If the permanent tooth barely touches inside the margin of the palatal mucosa in the diastema of the maxilla, a simple gingivectomy may be sufficient to release the tooth. If the malocclusion is more severe, additional orthodontic movement may be necessary, and note that a sufficient diastema must be present.

Abnormal Tooth Formation

If there is an insulting stimulus (fever, trauma) during the development of the teeth, improper formation can occur.  An example of this is enamel hypoplasia (more correctly termed enamel hypocalcification, because the enamel present but is under-calcified, so it wears off). It is important to radiograph these teeth, because the roots can be malformed or even absent. With minor enamel defects, a gentle “scrubbing” with scalers can remove the diseased portions, and a bonding agent may be placed. Other teeth may be discolored due to malformation or even administration of products such as tetracycline during development, but discoloration is usually acquired.  This can be from extrinsic staining from chewing on metal objects or intrinsic staining when trauma leads to pulpitis (pink to purple or gray).


Although not extremely common, it is important to check every small breed dog for the presence of abnormally shaped mandibular first molars.  This is considered to be “dens-in-dente”, because there appears to be an in-folding of the tooth at the neck where the roots and crown join.  This defect may have minor changes externally (in-folding at neck of tooth, minor gingival changes), but extensive radiographic changes. Since the in-folding often compromises the protection of the pulp, these roots are typically converging (not diverging) with wide canals and evidence of abscessation around the roots. Extraction is usually the best option but be careful because of the compromised jaws!

Abnormal Eruption/Tooth Number

If there is any disruption in the eruption sequence or apparent number of teeth (missing or supernumerary) – radiographs are always indicated to assess what is going on underneath the surface. Hypodontia (missing tooth or teeth - common) or even anodontia (all teeth missing – rare) may be truly missing teeth, or, simply unerupted teeth. If the teeth are not present but there are no problems, it should be recorded. The crown may be all that is missing, and the retained roots could be causing significant problems in which case the roots need to be removed.  Individually missing teeth are of no major consequence, but multiple missing teeth, especially when bilateral, indicates some genetic predisposition. If a permanent tooth is missing and the deciduous tooth is still in place, with no root resorption, it may be left in place as a functional tooth, but will be more “delicate”, and this should be noted in the record. 


If a tooth is not missing, but actually unerupted, significant consequences may occur. At times a tooth may have started to erupt but is covered with thickened gingiva (operculum) so excision of part of the gingiva may allow further eruption if the apex is not completely mature (closed).  Timing is important here so catch these early. If the tooth is completely unerupted and embedded in bone but with an open apex, releasing the soft and hard tissue may be of help, but this tooth needs constant monitoring. A tooth that remains unerupted could form a dentigerous cyst that can lead to destruction of substantial amounts of surrounding bone. 


If there are extra teeth (supernumerary), which is common in breeds such as Boxers, evaluate the area to see if their presence will predispose the patient to extensive periodontal disease due to crowding or rotation of the teeth. Be sure to radiograph the site and the rest of the oral cavity, because there could be additional teeth below the surface.

Acquired Problems

Damaged Teeth

A common finding on oral examination is a tooth that has sustained some form of damage, including fracture or wear (attrition or abrasion). In evaluating a fractured or worn tooth, the first thing to do is to take an explorer (sharp-tipped “shepherd’s hook”) and see if the canal is open or exposed. If open, the pulp is compromised, and treatment (either extraction or root canal therapy – endodontics) is warranted.  Further assessment should be done at that time, especially if the canal is not open and tooth vitality needs to be determined.  Radiographs are essential, to evaluate the width of the canal (if wider than similar teeth, the pulp is probably dead) and the bone in the apical region (halo of bone lone in the periapical region). Transilluminaton may also be performed, because a bright light shone through a vital tooth should transmit through it well, but a non-vital tooth will not transilluminate. Any tooth that is borderline should be monitored and re-examined on a regular basis for any changes.


Attrition caused by tooth on tooth wear, or chewing objects (toys, hair) or abrasion (external force such as aggressive hand scaling by the owner) may be gradual enough that the odontoblasts can produce reparative dentin that can help protect a “retreating” pulp.  But if the wear is excessive, the pulp can be compromised or opened. Reparative dentin on the surface of a worn pulp will be light to dark brown and smooth on the surface, the tooth should transilluminate (if there is any crown left) and there should be minimal radiographic changes. If the canal is open, further evaluation is necessary, but treatment is usually recommended. 


Carious lesions (cavities), although rare, do occur in dogs. Due to few occlusal surfaces and a different pH of the saliva, caries is less common than in people.  Frequently these lesions are too extensive and extraction is necessary, but occasionally these lesions can be repaired by curetting and filling with a restorative product.


In contrast, resorption lesions seen in cats (tooth resorption - TR), are usually an odontoclastic resorption that begins with the root structure and eventually manifest as an enamel defect at the neck of the tooth that is often painful. The mandibular third premolar (first caudal tooth) is the most frequently affected tooth, so look for it and alert the owner that full evaluation and treatment (often extraction) may be necessary on multiple teeth, because it is progressive. Seldom are lesions found early enough to restore, because the root structures are often compromised, with no healthy periodontal ligament left. Full extraction is also challenging without a periodontal ligament (PDL), so a modified extraction technique with crown removal may be the only choice, if radiographs can prove odontoclastic resorption and the site is monitored.


In a small percentage of cases, teeth that appear to have odontoclastic lesions may instead have enamel erosion due to extensive periodontal disease that has destroyed gingiva and bone, exposing the root to the inflammation, causing resorption. The remaining root structure on radiographs in these cases will be intact, and full elevation is necessary.

Periodontal Disease


The process and therapy of periodontal disease is beyond the scope of this paper, but the process of evaluating periodontal disease will be briefly covered here. As the most common problem encountered in veterinary dentistry, it is important to be able to fully evaluate the extent of periodontal disease by probing and taking radiographs. A probe gently placed in the gingival sulcus can be used to measure pocket depths and even the extent of root exposure due to gingival and bone recession. The combined sum of root exposure and pocket depth will give the total attachment loss, which is the distance from the neck of the tooth to the depth of the pocket (don’t push through the inflamed junctional epithelium!). Mark all abnormalities on the chart. The extent of attachment loss will determine the stage of periodontal disease – either generally in the oral cavity or as a local assessment:

· Stage 1 - gingivitis only, no attachment loss

· Stage 2 – early periodontitis – up to 25% attachment loss

· Stage 3 – moderate periodontitis – up to 50% attachment loss

· Stage 4 – advanced periodontitis – greater than 50% attachment loss


Radiographs are essential to assess the extent and character of bone loss in periodontal disease. Initial bone loss may be apparent as crestal bone loss, flattening the rounded mound of bone in between teeth. Horizontal bone loss may be apparent as a line of bone recession along several roots and/or teeth, while vertical bone loss straight down a tooth root can cause a serious infrabony pocket.


It is the vertical bone loss that can cause specific problems with certain teeth, particularly the maxillary canines and mandibular first molars. If there is a deep pocket at the palatal aspect of the maxillary canine, it can easily progress to oronasal fistulation if the bone is lost between the tooth and nasal cavity, common in long, narrow faces such as in Dachshunds. A deep infrabony pocket at the distal root of the mandibular first molar can extend all the way to the apex of the root, allowing bacteria to enter the pulp and cause an endodontic abscess, and compromise the jaw strength as well. 


Cases of aberrant periodontal disease may be seen in patients that develop an exaggerated immune response to periodontopathogens, such as in stomatitis in cats and chronic ulcerative paradental stomatitis in dogs (CUPS). Both have inflammatory cell components (lymphyocytes and plasmacytes) and respond poorly to typical periodontal treatment efforts. Often extractions are necessary, and many cases improve.  There may be some refractory cases in cats, and in some Cocker Spaniels, even after successful extractions, an idiopathic osteomyelitis can occur months later.


In breeds such as Boxers, patient response to periodontal changes may lead to thickening of the gingival margin instead of its loss. This gingival hyperplasia typically causes no attachment loss, but the pockets will appear deeper because the gingival margin is taller. Treatment is aimed at removing the excess tissue to return the gingiva to normal height (anaerobic bacteria would colonize the pseudopockets), though some of the thickening may be difficult to excise).

Oral Trauma


The wide variety of oral trauma that can occur in the oral cavity of pets is extensive and cannot be covered in this presentation. During the evaluation of the oral cavity, the apex of any involved teeth should be assessed, and endodontic therapy may be required. An avulsed or luxated tooth may be easily replaced (condition of tooth and time out are important factors), but if the blood supply to the tooth is lost, additional therapy is required. In cases with trauma to the osseous structures, simple reduction of fractures is not the only issue. Stabilization techniques chosen must not further damage the teeth, and pins or plates could easily do that. Simpler methods including interdental wiring and the use of splints often work much better in the oral cavity. Assessment of teeth in fracture lines will determine if they can be saved and if endodontic therapy is needed.  Any fracture reduction must be performed with proper occlusion as part of the goal.  If the mouth cannot be closed due to a malocclusion caused by the treatment, it will fail.


In all trauma cases, integrity of the temporomandibular joint must be assessed. Fracture at another area of the jaw may hide TMJ problems, so remember to evaluate it at the time of reduction. “Open mouth” conditions may indicate a primary TMJ Luxation or fracture, and simple reduction is possible is some cases (using a dowel at the level of the carnassial teeth). In other cases, an unusual condition of TMJ dysplasia may result in an open-mouth locking with no history of trauma. These patients have laxity in the TMJ that allows the mandibular coronoid process to slip lateral to the zygomatic arch, preventing the mouth from closing. Under sedation, opening the mouth further with digital pressure to allow the coronoid process to slip back under the arch will reduce the locking, but surgery may be needed to remove a portion of the process and/or arch to prevent further locking

Oral Soft Tissues


The tongue should be thoroughly examined, both the surface and sublingual areas, and even extruded to make sure function is present. Ulceration may be indicative of toxins or uremia, and foreign objects can be found caught around the base of the tongue (string foreign body in cats). Lingual tumors can be quite invasive if found at the base (squamous cell carcinoma in cats), but a smaller mass at the free margin may be excisable.


The palate should also be examined for malformation (clefts), ulceration, trauma (clefts), foreign bodies and tumors. At times, palatal ulceration may be the first indication of immune dysfunction such as pemphigus. The salivary glands can be palpated, the salivary ducts can be examined and cannulated, and any abnormal pooling of saliva (ranula) should be evaluated.

Tumors


There are many oral masses that can occur, but often they are not discovered until quite extensive, because oral exams are not done on a regular basis. Training owners in home care procedures that allow them to check the oral cavity on a regular basis is the best course of action.

The term ‘epulis’ has been used to describe a common benign mass, but these lesions have been reclassified. A peripheral odontogenic fibroma (POF) – calcified or not – is the term now used for most of these lesions. Shallow removal will likely result in recurrence, so the entire thickness of the attached gingiva and alveolar bone should be removed; extraction of the affected tooth is usually the easiest was to manage these. The acanthomatous epulis is now known as the canine acanthomatous ameloblastoma; these can be extremely aggressive locally and recurrence is common without extensive resection. These are not considered malignant because there is no metastasis.

In dogs, the three most common oral malignancies are squamous cell carcinoma (SCC), fibrosarcoma (FSA) and malignant melanosarcoma.  If detected early, SCC and FSA may be excised successfully with wide margins (especially if it is a discrete mass in the rostral oral cavity), as metastasis occurs late in the disease, but local recurrence is common if not completely excised. Melanosarcomas are seldom discovered early in the process, and metastasis is frequent.


In cats, SCC is by far the most common tumor seen, and prognosis depends on the extent and location of the lesion. Smaller lesions found rostrally have a better chance at full excision (if on the mandible, mandibulectomy is an option). When lesions occur further back, the prognosis worsens, with tonsillar SCC carrying the worst prognosis.
With all such tumors, if they are important enough to excise, the area should be radiographed, and the mass sent for histopathology. Some oral conditions may mimic oral tumors, such as fungal diseases that can be treatable. As always, patient comfort and function should be primary considerations in the practitioner’s mind. 

.Summary


With the great variety of pathologic changes that can occur in the oral cavity, a systematic and thorough evaluation of all structures will allow the practitioner to diagnose problems plan appropriate therapies. If you’re not looking, you won’t find the problems, although they likely exist!

