
  
    [image: Modern Equine Dentistry for Horse Owners]
  


  
    
      MODERN EQUINE DENTISTRY FOR HORSE OWNERS

      RECOGNISE DENTAL PAIN. CHOOSE BETTER CARE.

      
        EQUINE VET TODAY

        BOOK 1

      

    

    
      
        ELIZABETH THOMPSON DVM MANZCVS GRADDIPTEACH

      

    

    
      
        
          [image: Blue Mist Publishing]
        

      

    

  


  
    
      
        
          
          

          
            IS YOUR HORSE QUIETLY LIVING WITH DENTAL PAIN?

          

        

      

    

    
      Many horses are… and their owners do not realise it.

      The signs are often subtle, easy to miss, or mistaken for training or behaviour issues. Even experienced horse owners can overlook them.

      At the same time, equine dentistry has advanced rapidly, but not all care reflects those advances. Not all dental work is equal.

      This book will help you understand what is happening inside your horse’s mouth, recognise early signs of dental pain, and know what proper dental care should look like.

      You will learn how to spot red flags, avoid substandard care, and make better decisions for your horse.

      Because a horse free of dental pain performs better, behaves better, and lives more comfortably.
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            CHAPTER 1

          

          
            HOW DO I KNOW MY HORSE HAS DENTAL DISEASE?

          

        

      

    

    
      
        
        “Saying floating is all a horse needs is like saying if you brush your teeth, you won’t get cavities, periodontal disease, or cracked teeth.”

        —Jack Easley, DVM, MS, DBVP (EqPract), AVDC (Equine)

      

      

      Hello and welcome! If you have not yet read the Author’s Notes, please go back and read it! They are designed to give you the keys to best understand this book.

      Sometimes horses show you clearly that their mouth is bothering them, or show you “signs” of dental pain. And sometimes they don’t, or at least not in ways we can always understand. Despite this, there are many clinical signs, or “what the vet sees”, which may indicate dental disease or “dental pathology”. We use “signs” rather than “symptoms”, because “symptoms” are the signs of the disease noticed by the patient, and since the patient is a horse, herein lies the problem with using “symptoms” for a non-human.

      The definition of pathology as it pertains to dental disease is defined by the Cambridge Dictionary as “medical characteristics of a disease” and “a disease or medical condition”. Merriam-Webster further defines pathology as “the structural and functional deviations from the normal that constitute disease or characterize a particular disease”.

      It isn’t only the teeth themselves which may be affected by dental pathology; other seemingly unrelated problems may occur as a direct or indirect result, such as choke, colic, poor performance, recurrent fertility problems, and aggression.

      By paying close attention, you may recognize subtle signs of painful dental disease. If you’ve ever had a serious toothache, you may remember how debilitating the pain can be. It probably affected your performance at work, school, or sport. Unsurprisingly, if your horse has dental pain, it may strongly influence their comfort level, and their performance, as well.

      
        
          [image: Donkey displaying green, chewed-up feed discharging from nostrils in a case of “choke”. Image credit Author.]
        

        Donkey displaying green, chewed-up feed discharging from nostrils in a case of “choke”. Image credit Author.
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        * * *

      

      What are the Clinical Signs of Dental Pain?

      Signs during work

      
        
          	
        pulling or “lugging”	 on one or both reins
      

      	
        resisting turns or other evasion
      

      	
        head tossing or head shaking
      

      	
        unexplained subtle lameness (see Chapter 4, Examination of the Mouth: Special Exams: Prepurchase)
      

      	
        mouthing or chewing the bit
      

      	
        head tilt or playing with the tongue
      

      	
        sticking the tongue out of the mouth, or over the bit
      

      	
        resisting bridling
      

      	
        refusing to maintain a frame or vertical head carriage
      

      	
        sensitivity of cheeks to touch
      

      	
        irritability or aggression when asked to perform certain movements
      

      

      

      These behavioral or training issues may be a sign something is amiss in your horse’s mouth, although they may be attributable to other causes like lack of effective training or problems in musculoskeletal, neurological, or skeletal areas other than the mouth. It is relatively straightforward for someone well-trained in veterinary dentistry to evaluate your horse for oral conditions which could cause these problems.

      Signs at rest in the stable or field

      
        
          [image: This 30+-year-old pony has significant dental disease but does well on grass and soaked pelleted feeds. Sometimes she manages to sneak hay from the other horses and chews it round and round, but she cannot chew it well enough to swallow the “quid” of twisted hay that forms in her mouth . She then has to drop these “quids” on the ground. Image credit Dr Laurinda Oliver.]
        

        This 30+-year-old pony has significant dental disease but does well on grass and soaked pelleted feeds. Sometimes she manages to sneak hay from the other horses and chews it round and round, but she cannot chew it well enough to swallow the “quid” of twisted hay that forms in her mouth . She then has to drop these “quids” on the ground. Image credit Dr Laurinda Oliver.

      

      
        
          	
        dropping grain/hard feed, hay, or grass
      

      	
        quidding – dropping “quids”, or twisted wads of hay or grass
      

      	
        excessive salivation/ drooling
      

      	
        foul odor from mouth
      

      	
        head tilt while eating
      

      	
        grain/hard feed in water bucket
      

      	
        playing with tongue
      

      	
        whole grains in manure
      

      	
        > 3.5 mm hay particles in manure: increased fecal fiber length
      

      	
        refusal to eat or eating slowly
      

      	
        weight loss usually only occurs when dental disease is severe
      

      	
        swellings along the jaw or on the side of the face
      

      	
        purulent discharge from face or beneath the jaw
      

      

      

      
        
          [image: Manure with hay stems longer than 3.5 mm in a horse with oral pain. Image credit to Dr Elizabeth Thompson.]
        

        Manure with hay stems longer than 3.5 mm in a horse with oral pain. Image credit Author.

      

      The most common sign of all?

      The most common sign is… NO OBVIOUS SIGNS AT ALL, or none that we notice, anyway!

      Surprised? Many people are. Horses tend to be stoic and usually hide even severe dental pain. A regular, thorough, six-monthly or yearly clinical examination can identify early signs of disease, allowing your horse’s dental care to be based on examination and diagnosis, or prophylactic (preventative) dental care, as with your own dentist. Your dental vet can offer early intervention based on examination and advanced diagnostics, rather than having to resort to being the ambulance at the bottom of the cliff, attempting catch-up treatment of disease which has advanced to a severe stage where your horse may show signs of advanced clinical disease— which will be difficult, time-consuming, and expensive to treat.

      But why don’t they seem to show obvious signs of what we would call pain? Read on!
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        * * *

      

      Why Don’t Horses Display Obvious Pain? Or Do They?

      How can the most common sign of dental disease be “no obvious sign at all?”

      There are many potential reasons, but it’s partly because horses are a “prey” species, which means in their evolutionary history, they were “preyed upon” (eaten) by meat-eating predators. While they are sentient beings, there is no advantage in displaying that they are weak or in pain, as it would encourage these predators. Your horse may not be surrounded by hungry wolves anymore, but a few hundred years of keeping the wolves away hasn’t changed the defense mechanisms evolved in his species over millions of years. However, this is only part of the reason. I see the primary problem here is our failure to notice the subtle symptoms horses show us every day.

      Pain and the Horse Grimace Scale

      Sometimes it’s hard to tell they’re in pain, but fortunately they do actually show signs of pain from dental disease—it’s up to us to learn what these look like! Several new studies have been published which look at “pain faces”, or a pain coding system called the Horse Grimace Scale (HGS). Many of us have known of these signs intuitively long ago, the tight muzzles and the wrinkles around their eyes, to name just a few, but finally vet researchers have looked at this and quantified the signs. Many vets and techs in veterinary hospitals are using pain scoring to recognize and quantify (determine the amount of) signs of pain in hospitalized animals. Many of the signs evaluated in the HGS may have been attributed to anger or grumpiness in the past, but people are finally recognizing them for what they are… signs of pain.

      Facial expression changes have been used in human medicine for some time now. They have been adapted to equine medicine as the HGS, which has proven to be an easily learned, sensitive tool with a high reliability between different observers. HGS has been used to evaluate pain levels in different areas of the body by evaluating six characteristics of equine facial expression:

      •	ears held stiffly backwards

      •	tension above eye area

      •	tightening around the eye

      •	prominent and strained chewing muscles

      •	mouth strained with pronounced chin

      •	strained nostrils with flattening of the profile

      Some of the newest papers are specific to HGS observations of horses with dental pain and are showing that dental disorders result in different levels of pain or discomfort for horses, which hadn’t been clearly demonstrated before. They found these levels of pain or discomfort could be reliably evaluated and quantified using the HGS, whether the observer was standing beside the horse or looking at photographs of the horse.

      This makes the HGS extremely useful, as it can be clinically significant in the routine evaluation of horses by general practitioners and realistically, it could be utilized by owners as well! Check out the papers on it in the Bibliography and Further Reading.

      Believe me, I’m sure a fractured tooth will cause him constant pain every time he chews or moves. Now, due to these studies, many other people will understand just how painful dental conditions can be! The pain caused by dental pathology is often underestimated. When your horse is asked to work, it is likely worse. Can you imagine the effect this may have upon your horse’s performance?

      
        
          [image: While signs of dental pain in captive, unhandled zoo zebras may only be evident by recognition of increased fecal fiber length and observation of facial expressions, they need dental care, too! This is Itika, a Plains Zebra at the Auckland Zoo in New Zealand, with Dr Elizabeth Thompson. Itika is having a planned odontoplasty odontoplasty (dental examination and tooth floating) under general anesthesia. Image credit Vanessa Marsh, used with permission of Auckland Zoo.]
        

        While signs of dental pain in captive, unhandled zoo zebras may only be evident by recognition of increased fecal fiber length and observation of facial expressions, they need dental care, too! This is Itika, a Plains Zebra at the Auckland Zoo in New Zealand, with Dr Elizabeth Thompson. Itika is having a planned odontoplasty (dental examination and tooth floating) under general anesthesia. Image credit Vanessa Marsh, used with permission of Auckland Zoo.

      

      Think back to when you were last in serious pain from a tooth and how it affected you every moment of every day. And then realize many of us have treated horses with serious dental conditions, including fractured teeth, who were in full work up until the time they were examined. The relief they showed after extractions makes it clear how much pain they were in before the treatment. The effect of this pain cannot be underestimated.

      So how do we diagnose these painful conditions? Read on!
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        * * *

      

    

  


  
    
      
        
          
            CHAPTER 2

          

          
            THERE ARE EIGHT LEVELS OF DENTISTRY?

          

        

      

    

    
      
        
        “Many people don't understand that when you have an emergent, objectively established truth by the methods and tools of science, you do not have the luxury of standing in denial of it because it is true, whether or not you believe in it.”

        —Neil deGrasse Tyson

      

      

      The weather is great, you have more time off, and it’s time to get that horse fit! Unfortunately, he’s doing funny things with his mouth and not taking rein contact. Is he just out of condition, or is something in his mouth bothering him?

      Just as there are different ways to treat most health conditions, there are different levels of dentistry. Multiple levels of dentistry have been described, which are defined by how the examination is performed, the equipment and pharmaceuticals utilized, and the treatment itself. More information about the condition of the horse’s mouth is available at each subsequent level.

      The level you select is your choice, as the owner, but it is vital you understand what those levels mean before you make your choice. Consider, as you read through this chapter and the rest of the book, what is involved at these different levels, what may be missed, and what degree of thoroughness you desire for your horse. We will come back to this question later, in Chapter 13.
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        * * *

      

      What Are These Levels?

      The First Level

      The First Level involves only the use of a hand float (a dental file) or a motorized power float. Information obtainable at this level is severely limited. Removal of sharp enamel points is possible in cooperative horses who will let one work without continually closing their mouth on your float. Large distal hooks and subtle problems will be missed or ignored due to the difficulty in treating them. It is difficult to remove distal hooks on the far edge of the teeth furthest back in the mouth (’11s, which you will learn about in Chapter 3) because there is often pain in the soft tissues near these hooks and horses tend to be less than cooperative when you are hurting them. There is no visibility into the mouth as it’s dark and the mouth is full of food. One may see the incisors, canines, wolf teeth and the more mesial portions of the first cheek tooth. It is difficult and unsafe to check the buccal (toward the cheek) and lingual (toward the tongue) edges of the more distal cheek teeth. These usually need the most attention but are unfortunately the most neglected. Obviously, one cannot see any detail on most of the teeth, and thus most of the pathology giving your horse problems will be missed.

      At this level, one is merely waving a rasp at an unknown quantity of pathology.

      
        
          [image: Image of Dr Elizabeth Thompson and Hannah Lowry performing a hand float at the First Level of Equine Dentistry, for illustrative purpose only. Image credit Elliot Thompson.]
        

        Image of Dr Elizabeth Thompson and Hannah Lowry performing a hand float at the First Level of Equine Dentistry, for illustrative purpose only. Image credit Elliot Thompson.

      

      The Second Level

      In the Second Level, a one-sided gag is added. These go by the name of Bayer, Schouppe, spool, coil, Landmeisser, wedge, and the like. They have a bite piece which fits between the cheek teeth made of either:

      
        
          	
        cylindrical spring steel or a solid metal cylinder (the “spool” types), or
      

      	
        a wedge of metal, plastic, or rubber (the wedge types).
      

      

      

      The only benefit from using either of these types of gag is slightly easier floating of the teeth because one side of the mouth held open to some degree. However, these gags are not recommended because at best, they do not significantly assist in examination or floating, and at worst, they frequently cause serious damage. The reasons for this are as follows:

      
        
          	
        A horse masticates (chews) a lot with a unilateral (one-sided) gag in place. This makes it difficult to examine the teeth, (the primary purpose of a dental examination), which should be performed before the teeth are filed.
      

      	
        As the gag occupies mouth space on the side where it is placed, the tongue is pushed toward the other side where examination or floating is being attempted. This decreases visibility inside the mouth, already minimal at this level, and makes floating more difficult.
      

      	
        The temporomandibular or jaw joint, commonly known as the TMJ, may be damaged when a horse bites down hard on only one side at a time
      

      	
        If the gag slips from between the teeth to the inside of the teeth, the palatine artery may be ruptured. It bleeds. A lot. For a long time.
      

      	
        Most seriously, however, the danger of fracturing cheek teeth is very real. The cylindrical shape of the “spool” types causes the entire force of both sides of the strong masseter (chewing) muscles to be focused on a narrow line across two opposing teeth, which may lead to a fractured cheek tooth or teeth, with severe consequences. A fractured tooth needs to be extracted. A fractured tooth will cause your horse a lot of pain until the tooth is actually discovered and extracted. Make no mistake, this is a major surgery, especially because that recently-healthy tooth will be firmly stuck in place. And the worst thing? The fracture never had to happen in the first place.
      

      

      

      
        
          [image: The image shows two of the many NON-recommended gags which are sometimes used at The Second Level: Shown are the Bayer/Schouppe (1920) and the Landmeisser. These can seriously damage teeth and other tissues, including causing fracture of cheek teeth. Unmarked image credit Dr Jack Easley.]
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      Back to the levels, if there is any pathology at Level Two in your horse’s mouth, it will most likely be missed as well. One is still merely waving a rasp around in the darkness.

      
        
          [image: Image of Dr Elizabeth Thompson and Hannah Lowry using a unilateral (one-sided) gag at the Second Level of Equine Dentistry, for illustrative purpose only. Image credit Elliot Thompson.]
        

        Image of Dr Elizabeth Thompson and Hannah Lowry using a unilateral (one-sided) gag at the Second Level of Equine Dentistry, for illustrative purpose only. Image credit Elliot Thompson.

      

      The Third Level

      Addition of a full mouth speculum assists, but pathology will be missed as the mouth is still dark and full of feed.

      This image shows what the inside of the mouth would look like with a light, but no light is used at this level. You wouldn’t even see this green mess which hasn’t been flushed out at this level.

      
        
          [image: This is not The Third Level, but to show you what the mouth would look like even if you had a light, which you do not, at this level]
        

        This is not The Third Level, but to show you what the mouth would look like even if you had a light, which you do not. Image credit Author.

      

      Here you see a speculum being utilized, but a speculum on the head of an unsedated horse, especially if the horse is not in stocks, can be dangerous for the handler, operator and the horse itself. Imagine what could happen if the horse swings its heavy head around while wearing a heavy speculum and you’re standing in the way.

      
        
          [image: Speculums are heavy. Using one of these on an unsedated horse with an already heavy head is asking for someone to get hurt, in this day and age. Image credit Matthew Mole.]
        

        Speculums are heavy. Using one of these on an unsedated horse with an already heavy head is a recipe for disaster in this day and age. Image credit Matthew Mole.

      

      The Third Level is still rasp-waving, unfortunately.

      The Fourth Level

      Addition of flushing of the mouth reveals some pathology, but one can only see that pathology if it’s in the very front of the mouth, as it’s still dark in there.

      
        
          [image: Trying to see into the mouth at the Fourth Level of Equine Dentistry]
        

        Trying to see into the mouth at the Fourth Level of Equine Dentistry. Image credit Author.

      

      Yes, this is still rasp-waving as well.

      The Fifth Level

      Addition of intraoral light, sedation, and headstand or dental halter significantly enhances the practitioner’s ability to diagnose problems in the mouth. Thorough oral exams are important because horses often do not display what we would consider obvious signs of pain, even when oral pathology is well-advanced. Even while the patient is sedated, a well-trained dental practitioner will find painful areas during a thorough dental examination. At this level without mirrors, the operator can unfortunately only see the teeth and gums in the very front of the mouth. Without mirrors, many malocclusions (misalignments of upper and lower teeth), periodontal disease, tumors, foreign bodies, wriggling bot larvae, or other abnormalities will be missed. The occlusal, or chewing, surface of the teeth in the very front of the mouth may be evaluated for pulp horn defects or pulp exposure, but one cannot see the occlusal surfaces of the more distal teeth without a mirror or oroscope. Pulp horn defects (black areas or holes on the occlusal surfaces) may indicate dead or dying teeth, which need further evaluation by modalities included in the Eighth Level.

      
        
          [image: Dr Elizabeth Thompson and Hannah Lowry utilizing a full-mouth speculum, head lamp, dental halter, and sedation at the Fifth Level of Equine Dentistry. For illustrative purposes. Image credit Elliot Thompson.]
        

        Dr Elizabeth Thompson and Hannah Lowry utilizing a full-mouth speculum, head lamp, dental halter, and sedation at the Fifth Level of Equine Dentistry. For illustrative purposes. Image credit Elliot Thompson.

      

      
        
          [image: The Fifth Level of Equine Dentistry: What you can see intraorally, (inside the mouth) in a flushed mouth with sedation, bright lights and head support. Image credit Author.]
        

        The Fifth Level of Equine Dentistry: What you can see intraorally, (inside the mouth) in a flushed mouth with sedation, bright lights and head support. Image credit Author.

      

      At this point, it is are still rasp-waving. Although things are improving, until you have properly examined every surface of every tooth in the mouth, you’re not fully informed and the floating you’re doing cannot yet be called odontoplasty.

      The Sixth Level

      Addition of mirror and probes or picks allows a thorough visual examination of all surfaces of the teeth and correct diagnosis of problems, as well as documentation of oral pathology. These instruments are required to offer prophylactic dentistry (rather than bottom-of-the-cliff dentistry). This additional instrumentation allows early intervention in the treatment of disease, saving your horse pain, and you, dental dollars. Now that the mouth has been properly examined, the dental treatment provided may, if the float is informed by the examination and specific to the pathology discovered within the entire mouth, be called odontoplasty, or “the informed redefining, contouring, or rasping of the teeth.” To achieve the “informed” portion of this definition requires a thorough oral examination be performed prior to rasping teeth, otherwise it is simply waving a rasp around in the darkness. Floating, or smoothing down the sharp buccal or lingual sharp enamel points of the cheek teeth of horses with a rasp (hand or power), can be done in the absence of an examination, but in this situation, not only will pathology be missed, but unnecessary reduction of teeth in this situation can shorten a horse’s life. While floating has been performed for over hundreds of years, there is little to no scientific-based evidence to support general floating. The enamel ridges, sharp points, and transverse ridges may likely improve your horse’s ability to chew forage, but at some point, these “malocclusions” can cause problems such as interference with other teeth or injury to soft tissue. This, then, is what “odontoplasty” is meant to be: the crown reduction which is performed after a thorough examination dictates which teeth should have their crowns shaped and reduced, and exactly how this should be done.

      
        
          [image: Without a mirror, seeing this fracture would be difficult. Image credit to JACK Cathie.]
        

        Without a mirror, seeing this fracture would be difficult. Image credit Cathie Heald Greenwell.

      

      
        
          [image: The Sixth Level of dentistry: using a mirror, probes or picks]
        

        Using an intraoral mirror at the Sixth Level of Equine Dentistry. Image credit Author.

      

      The Seventh Level

      Addition of oroscopy, or oral endoscopy, allows the practitioner to see the fine detail of every surface of every tooth and photograph and video all of these. This takes the oral examination truly to “the next level”. Oroscopy clearly defines pathology of a much more subtle nature, allowing your vet to pick up previously undetectable early signs of disease before they become serious. While a mirror is a big advance on not having one, the oroscope opens up a whole new world for your horse’s comfort and pain relief.

      Oroscopy is now the standard of care for a good oral examination, even for general practitioners. This is the best way of showing you, the owner, the true pathology in the mouth of your horse.

      
        
          [image: Oroscopy at EDC (Equine Dental Clinic) lets Dr Nicole du Toit grade the infundibular caries in this patient. Image credit Dr Nicole du Toit.]
        

        Oroscopy at EDC (Equine Dental Clinic) lets Dr Nicole du Toit grade the infundibular caries in this patient. Image credit Dr Nicole du Toit.

      

      
        
          [image: Oroscopy at performed at Ugglarps Gard Equine clinic in Sweden. This technique  clearly displays the fine and necessary dental details to Dr Denis Verwilghen and his equine patient’s owner. He is looking at the screen as he works. Image credit to Denis Verwilghen.]
        

        Oroscopy performed at Ugglarps Gard Equine clinic in Sweden. This technique clearly displays the fine and necessary dental details to Dr Denis Verwilghen and his equine patient’s owner. He is looking at the screen as he works. Image credit Dr Denis Verwilghen.

      

      
        
          [image: Oroscopy is great to show you exactly what your veterinarian is seeing in your horse’s mouth. It’s great for teaching as well, as shown by Dr Olivia James of Australian Veterinary Equine Dentistry. Image credit to Olivia James.]
        

        Oroscopy is great to show you exactly what your veterinarian is seeing in your horse’s mouth. It’s great for teaching as well, as displayed by Dr Olivia James of Australian Veterinary Equine Dentistry. Image credit Dr Olivia James.

      

      The Eighth Level

      The Eighth Level includes addition of other diagnostic modalities including digital radiography (X-Rays), ultrasound, scintigraphy, CT, and MRI. Radiographs may be effectively taken in the field, and even cheek tooth extractions are readily managed in the standing patient without general anesthesia, with the aid of portable stocks and the excellent sedation and perineural anesthesia (nerve blocks) now available.

      
        
          [image: Taking radiographs at the Eighth Level of Equine Dentistry. Image credit Author.]
        

        Taking radiographs at the Eighth Level of Equine Dentistry. Image credit Author.

      

      How are Floating or Odontoplasty Related to the Eight Levels?

      You probably now realize there are significant differences between a First or Second Level “float” and a thorough Seventh or Eighth Level “dental examination and odontoplasty”. Even a Sixth Level examination should include recording a detailed history, a whole horse vital signs examination (particularly including the head and mouth for disease and abnormal tooth wear), good record keeping, and progress charting. A veterinarian with postgraduate equine dentistry training has the knowledge of disease conditions and whole-body systems essential to undertaking this examination.

      International standard of practice in veterinary equine dentistry requires that the small intraoral structures be evaluated, which is difficult in the unsedated horse. Would you want a mirror in your unsedated horse’s mouth? Sedation provides safety for the owner or handler as well as for the horse, plus it enables a thorough examination every time, not just when the horse “allows” it. X-rays and laboratory analysis of blood or abnormal tissues may be used to diagnose pathologic conditions and monitor response to therapy.

      Sedation and anesthesia may only be administered by your veterinarian, along with any (if necessary) antibiotic and anti-inflammatory treatment.

      Portable or stationary stocks provide support and stabilization. They appear to make sedated horses more relaxed and require less sedation, as the equid can lean against the walls of the stocks, which may minimize ataxia. Their head can be supported in one position, rather than you having to lift and lower their heavy head multiple times onto your shoulder, which tends to waken them from sedation prematurely (as well as tire you out!).

      
        
          [image: Maya checks out the new 2018 version of the Equi-Still Portable Stocks. He is completely happy in these padded, comfortable stocks.]
        

        Maya checks out the new 2018 version of the Equi-Still Portable Stocks. He is completely happy in these padded, comfortable stocks. Image credit Author.

      

      Geriatrics (older equids) require special consideration: pre-operative bloods are recommended, and special sedative techniques are useful to enhance the safety in these older patients. See more in Chapter 12, Special Equids: Geriatrics and Miniatures.

      
        
          [image: Restorative treatment under endoscopic guidance by Dr Nicole du Toit of Equine Dental Clinic in the UK. Image credit Nicole du Toit.]
        

        Restorative treatment under endoscopic guidance by Dr Nicole du Toit of Equine Dental Clinic in the UK. Image credit Dr Nicole du Toit.

      

      After all this is addressed and proper Sixth or Seventh Level examination completed, appropriate odontoplasty is performed to correct abnormalities (See Chapter 14, Odontoplasty). Horses should awaken promptly from sedation after dentistry and should be keen to eat short grass as soon as they awaken. Unwillingness to eat after dentistry may indicate a serious problem which should be addressed within 24 - 36 hours by a veterinarian well-trained in modern equine veterinary dentistry.

      The equipment and examination utilized at each level dictates the amount of information available to your dental operator. Here is a summary:

      
        
          [image: Table of equipment and examinations utilized at each of the Eight Levels of Equine Dentistry. Image credit Author.]
        

        Table of equipment and examinations utilized at each of the Eight Levels of Equine Dentistry. Image credit Author.

      

      You can look at this in reverse: if your dental operator arrives with only a set of floats and nothing else, know that you’ll only be getting a first level exam. If she rocks up with a full mouth speculum, a large dose syringe, and floats, you know you’re probably in for a level four.

      So, can you think of some pathology which may be missed at each of these levels? Maybe come back and answer that later, after you’ve read this book!

      How is Equine Dentistry Changing?

      In the past, it was accepted practice to merely look for problems when a horse showed us what we thought were the signs of dental pain. Things have changed to a more proactive approach:

      
        
          	
        Today, we can perform thorough dental examinations with lights, safe speculums, stocks, and customized instruments. By doing great dental examinations every year, we can identify early dental issues before they become deeply seated, even more painful, and more expensive to treat. Comprehensive dental examinations are a must.
      

      	
        Today, your own dentist would never give you a quick brush-up and send you on your way without properly examining your entire mouth as well as radiographing and perhaps scanning your teeth (some dentists use an oroscope, but it’s not standard practice yet), both to evaluate problem areas and to screen for as-yet invisible but developing issues. Your veterinarian can provide thorough dental, radiographic, and oroscopic examinations to ensure your horse’s mouth is the best it can be. Dental radiography and oroscopy are rapidly becoming standard of practice for the provision of equine dental care. Ask your dental veterinarian about it.
      

      	
        Today, the advent of improved sedation and anesthetic protocols allows us to perform most dental surgeries standing without the need for general anesthesia. Added to that, the development of better equipment, including portable, water cooled, battery-operated high and low speed drills and odontoplasty equipment, all combine to provide the opportunity for every horse to have the care it deserves.
      

      

      

      What Can Vets Do That Others Can’t?

      There’s a saying: “What vets can do, only vets can do”. How’s that? I may be biased towards veterinarians for performing dentistry, but it’s probably not for the reason you think.

      It’s not because I’m protectionist of veterinarians. There are many reasons, beginning with the fact that veterinarians have completed a full course in veterinary medicine at an accredited veterinary school and are licensed to practice in the country (and state or province, in CA, the USA and many other places) in which they are practicing medicine and dentistry. Veterinarians have a full working understanding of anatomy, physiology, anesthesiology, cardiology, critical care, endocrinology, microbiology, neurology, radiology and radiography, surgery, dental pathology, infection control, nutrition, health and safety, veterinary ethics, current legislation, etc., all of which enable them to properly care for the entirety of your horse, including their mouth. They are also subject to comprehensive regulation as to the quality of their practice, plus they are usually insured. Veterinarians who perform a lot of equine dentistry have likely also taken significant postgraduate or postdoctoral courses in advanced equine veterinary dentistry and dental surgery. I term these equine dental veterinarians throughout this book. Veterinarians who have studied advanced equine dentistry and attained board certified equine dental qualifications are specialist equine dental veterinarians.

      If you have a horse, you know that things happen. Your vet can be the best help when those things happen. The teeth are live tissue and are not an isolated part of your horse. Teeth are not blocks of wood. They have nerves plus a (very good!) blood supply, and they are attached to ligamentous and other tissues which anchor them to bone. All these tissues need proper veterinary care, as does the rest of your horse.

      Sedation is not something to be taken lightly. Sedation is vet-only for good reason. In untrained hands, sedation drugs and the results of sedation in an animal that outweighs us by ten times can be lethal—not only for your horse, but for those around him, including you and yours.

      As such, I believe veterinarians with postdoctoral or postgraduate equine veterinary dental training are best placed to care for your horse’s mouth. The exception is well-trained EDTs who work alongside veterinarians with the above training. Your opinion? Please wait to make a firm decision until you’ve read this whole book. I’ll leave it up to you to decide for yourself at that time!

      What Does the Title of a Person Performing Dentistry Really Mean? I’m Confused!

      Various people who work on equid teeth call themselves by many different titles: veterinarian, lay “dentist”, equine dental technician (EDT), dental technician, equine “dentist”, horse “dentist”, etc. What do these terms really mean? Do they give you any indication of their education, proven competency, or continuing education? Have they passed examinations by an outside consumer or government regulatory board? For most of these, the short answer is no. Not every equid owner is aware of this.

      Why not use the term Dentist for these, or for non-specialist dental veterinarians?

      First, because in most countries, the term “dentist” is a registered title and only registered human dentists are legally entitled to use it. In New Zealand, it falls under the HPCA Act 2003

      Second, because the term “Dentist” denotes a certain level of scholastic and practical achievement, not to mention qualification by rigorous examination. For humans, a significant course in dental science and demonstrated competency is required, along with regulatory licensing and continuing education to keep abreast of current therapy.

      Third, veterinarians are not able to use the term Dentist unless they have earned the trademarked term “Veterinary Dentist” or “Specialist in Veterinary Dentistry”. These are reserved for those veterinarians who have achieved a postgraduate specialty in veterinary dentistry, which is a post-doctorate diploma or fellowship equivalent to a four-year postgraduate residency and examination with demonstrated competency by examination, along with continuing education to keep abreast of current therapy. This compares to a human Dentist qualification, but a veterinary dental specialty is in total a longer course, when one includes veterinary school years.

      Why not use EDT, dental technician, or dentist and instead use the term “lay dental operator” for non-veterinary operators of horse dentistry other than BAEDTs and IGFPs?

      The term “technician” usually implies a certain level of education and demonstrated competency. While there are equine dental technicians who do have this level of education and demonstrated competency, especially the BAEDTs and IGFPs, unfortunately, this is not always the case. In many places, this “certain level of education and demonstrated competency” is not required of many non-veterinary operators of horse dentistry, and they can still use the title of “technician”, “equine dental technician”, or “EDT” as they desire.

      Veterinarians with postgraduate training and certification in veterinary dentistry, but not holding a specialist equine dentistry qualification, may be known as equine dental veterinarians. They are not Veterinary Dentists.

      Neither should lay (non-veterinary) dental operators or dental technicians be called dentists, as first of all, “Dentist” is a reserved term for human dentists and veterinary specialist veterinarians, and second, this implies a certain level of education and demonstrated competency as well. Not all non-veterinary dental courses are equal. Even if a layperson (a non-veterinarian) calls themself a “dentist”, it doesn’t mean they are the best choice, no matter now nice they are to you and your horse. The dental education of non-veterinary lay dental operators varies from “learned from a friend” to a formal program with proper examination and certification by an outside consumer or government board. Unfortunately, many schools of horse dentistry create their own certification and are not answerable to anyone but themselves, other than to the humane and welfare laws of their domicile. Unfortunately, having any certification gives the appearance of legitimacy, which can be problematic, as it gives credibility to a system which cannot be legitimate. Depending upon the area in which they work and reside, most non-veterinary (lay) dental operators are not regulated by outside consumer bodies or boards, their workmanship is not usually insured, and they don’t usually have a requirement for annual continuing education. Notable exceptions are 1-BAEDT (UK) dental technicians, who often hold insurance through BAEDT, and 2- dental technicians employed by and working directly with veterinarians, who are usually deemed part of the practice of the veterinarian who is supervising and responsible for the work of that technician.

      For all the reasons detailed above, in this book I refer to non-veterinary operators of horse dentistry as either EDTs (if they have one of the two qualifications described above) or  “lay dental operators”. This is not intended to be derogatory, but to ensure everyone is perfectly clear on the possible limitations on education, qualification, and accountability of those working with your horses.

      What do you call veterinarians who have postgraduate veterinary dental training but are not specialists?

      Dental veterinarians, or equine dental veterinarians. They have obtained postgraduate training in equine dentistry after passing a five- to eight-year (depending upon the country) course in pre-veterinary and veterinary medicine including anesthesiology, cardiology, critical care, endocrinology, ethics, neurology, physiology, radiology and radiography, surgery, etc. They are examined and regulated by outside consumer bodies or governmental veterinary boards. Their professional workmanship is usually insured, and they must complete prescribed, regular continuing education to stay up to date on current therapies and procedures. All of this training and practice enables them to properly care for the entirety of your horse, including its mouth.

      What is the Minimum Instrumentation Needed for a Thorough Examination?

      
        
          [image: Dr Elizabeth Thompson working in the mouth of a properly supported and sedated horse, with a good headlamp and safe equipment]
        

        Dr Elizabeth Thompson working in the mouth of a properly supported and sedated horse, with a good headlamp and safe equipment. Image credit James Hewitt.

      

      I hope it is clear to you by now that to perform dentistry to a thorough level, your dental practitioner needs at minimum the following equipment:

      
        
          	
        safe, full-mouth speculum
      

      	
        large dose syringe or hose to flush the mouth with water
      

      	
        strong light source
      

      	
        intraoral mirror
      

      	
        dental picks and probes
      

      	
        dental floats or a power floating unit
      

      	
        veterinarian to examine and sedate the horse if a veterinarian is not performing the dentistry.
      

      

      

      I once thought I did a pretty good job of dentistry without sedation, until I started learning more about it and began looking much deeper.

      I recently manned a booth for the NZ Equine Veterinary Association at an equestrian event called Equifest in New Zealand and spoke with hundreds of people during the event. I started by asking nearly every person walking past our booth if they’d like to look inside a horse’s mouth. Most of them took up the offer, so I seated them on my rolling stool in front of a clean horse skull which had been set up on a headstand and covered with a towel to mimic the darkness inside of a mouth.

      They first peered up into the darkness, frowning slightly, until I gave them a headlamp.

      “OOOH!”, most said, at the brilliance of the interior of the mouth.

      “Do you see all of the teeth now?” I asked each of them.

      “Yes!” they all exclaimed, whether they were three years old or 83.

      “And can you see every surface of every tooth?”

      Most said no, but a few said “Yes”.

      “You’re better than I am, then! I can’t see every surface, especially when the cheeks and tongue are in there!”

      “I guess not,” these all agreed.

      “How about if I give you a mirror?” I asked, showing them how to hold it and see all the surfaces.

      
        
          [image: Young attendee at a horse event learning what can be discovered with a dental mirror, speculum, and good light inside a clean horse’s mouth, with the help of Dr Elizabeth Thompson. Image credit Dr Holly Blue.]
        

        Young attendee at a horse event learning what can be discovered with a dental mirror, speculum, and good light inside a clean horse’s mouth, with the help of Dr Elizabeth Thompson. Image credit Dr Holly Blue.

      

      “Now I can see them all!”, most of them exclaimed, the light coming on in their eyes.

      “So, do you agree you need a mirror to do a thorough dental examination?”

      “Yes, absolutely,” was the most common response, but all agreed.

      “But do you want me to put a mirror in your horse’s mouth if it’s unsedated and awake? And do you think you could do a really good dental exam with a mirror in an unsedated horse?”

      “Definitely not!”, or “No!” they all said, with a look of horror.

      If these keen horse people got nothing else from the show, I would be happy.

      Sedation allows a thorough examination to be performed on every horse, every time. Not just when the horse prefers. Sedation is excellent for safety while using a mirror in a horse’s mouth, but just as importantly, it offers safety for the handler and the horse as well. Visualization of many small intraoral structures is next to impossible in the unsedated horse, and the international standard of practice in veterinary equine dentistry dictates that these structures are evaluated. The use of X-Rays by your veterinary dental practitioner is required for the diagnosis, treatment, and monitoring of many of the more challenging (and unfortunately, common), conditions. Does your dentist take radiographs of your own teeth? Think about it.

      Who Can Use Power Filing Instruments? Can’t Anyone Buy Them?

      While power dental grinding instruments are replacing many hand instruments for the educated equine dental practitioner, they are not for use by the untrained nor insufficiently trained. Power floating instruments require significant training in their proper use. They also require the judicious use of water to cool the teeth and especially, a thorough knowledge of dental anatomy and physiology to understand why this is so important to the life of your horse. Proper use of instruments and water cooling minimizes the potential for thermal (heat) damage to the tooth pulps.

      Used judiciously in well-trained hands, they are a time- and effort-saving tool which allows the practitioner to work on specific portions of the individual teeth they wish to treat, which is difficult-to-impossible with hand rasps. This allows the operator to leave the mouth of every horse the best they can possibly make it within the constraints of the teeth themselves. The last horse of the day can receive the same quality of care as the first one.

      Power dental instruments should never be used by untrained ﬂoaters, or even experienced practitioners untrained in their use, as damage can occur rapidly.

      Pulps may be exposed by the aggressive hand floats now in use, but with power instruments it can happen much more quickly. Whether using power or hand instruments, your equine dental practitioner must understand and take into account that the dentinal tubules which contain odontoblast processes, or extensions of the pulp, may reside as little as one millimeter (3/64 of an inch) beneath the surface of an overgrown tooth. Removing more than this, whether by grinding or cutting, may expose pulp. If any pulp is exposed, indicated by a pink or red (bleeding!) spot on the surface of the tooth, vital pulpotomy is needed, ideally within 24–36 hours, to try to prevent death of that tooth over the next few years. Even a pulp “near exposure” may put the tooth at risk. A vital pulpotomy will be explained in detail in later chapters, but in short, it is a procedure to cover the exposed live part of the tooth with dental composites to protect it from further trauma and infection. The vital pulpotomy surgery itself is a “painful procedure” and to perform it, one must enter live tissue. As such, this procedure should only be (and depending upon your location, may legally only be) performed by a registered veterinarian trained in the procedure.

      Red Flags: Which Instruments can Seriously Damage My Horse?

      What are molar shears or molar cutters and how are they dangerous?

      While molar shears or cutters are not power instruments, they are probably even more dangerous for two main reasons:

      First, their usage is not incremental, as is odontoplasty, and they do not allow the operator to evaluate the distance to live pulp, which increases the risk of pulpar exposure. When you cut off a piece of tooth with this modified bolt cutter, you cannot see if pulp is in the way of your cut. These have historically been used for long crown eruptions, or overgrowths on teeth which were not in apposition to another tooth. The position of the pulp in an “unopposed” tooth is extremely close to the occlusal surface and pulps can readily be exposed.

      Second, teeth cut with molar cutters tend to crack on a longitudinal, or apex-to-occlusal line, which will require extraction of a live tooth (significance: still alive, painful, and stuck tightly in place), which will shortly die, causing excruciating pain to your horse before that happens, but will be difficult to remove in its entirety. Molar cutters are best used as bolt cutters for cutting steel, which is not alive. The only exception to this is during extraction of a tooth, for a veterinarian to section a tooth in a transverse plane (cutting across the tooth) by a sectioning burr. This is only necessary when a cheek tooth is partially extracted but is too long and is blocked from fully exiting the alveolus due to lack of available height in the mouth. This tends to occur in young horses (relatively long cheek teeth) with a small mouth.

      
        
          [image: Molar cutters are best used as bolt cutters for cutting steel. Not for teeth, which are best left alive. Image credit Author.]
        

        Molar cutters are best used as bolt cutters for cutting steel. Not for teeth, which are best left alive. Image credit Author.

      

      Cut-off wheels? How can they hurt my horse?

      The flat surface of a powered cut-off wheel may be safely used in a sedated horse by a veterinarian to carefully reduce tooth overgrowths by grinding with the flat of the blade, when coupled with water cooling and careful observation. This is not the same as using the edge of the cut-off wheel. When the sharp edge of a cut-off wheel is used to cut transversely across a tooth, cutting off a slice of crown elongation, the operator may expose living pulp or some of the pulp’s tiny extensions, both of which endanger the life of a tooth. Vital pulpotomy by a veterinarian is indicated if a pulp exposure or near-pulp exposure occurs. See Chapter 3, Anatomy and Chapter 9, Iatrogenic Disease.

      
        
          [image: Using the sharp edge of a cut-off wheel to slice across a live tooth is contraindicated, as it is likely to lead to pulp exposure and tooth death. The flat side may be used carefully with intermittent water cooling and observation to watch for disappearance of dentinal staining to prevent pulp exposure, as with other power dental instruments.]
        

        Using the sharp edge of a cut-off wheel to slice across a live tooth is contraindicated, as it is likely to lead to pulp exposure and tooth death. The flat side may be used carefully with intermittent water cooling and observation to watch for disappearance of dentinal staining to prevent pulp exposure, as with other power dental instruments. Image credit Author.

      

      How could one-sided or unilateral gags be seriously dangerous?

      These go by the name of Bayer, Schouppe, spool, coil, Landmeisser, wedge, and the like. They have a bite piece which fits between the cheek teeth made of either:

      
        
          	
        cylindrical spring steel or a solid metal cylinder (the “spool” types), or
      

      	
        a wedge of metal, plastic, or rubber (the wedge types).
      

      

      

      The only benefit from using either of these types of gag is slightly easier floating of the teeth because one side of the mouth is held open to some degree. However, these gags are not recommended because at best, they do not significantly assist in examination or floating, and at worst, they frequently cause serious damage. The reasons for this are as follows:

      
        
          	
        A horse masticates (chews) a lot with a unilateral (one-sided) gag in place. This makes it difficult to examine the teeth, which is the primary purpose of a dental examination, which should be performed before the teeth are filed.
      

      	
        As the gag occupies mouth space on the side where it is placed, the tongue is pushed toward the other side where examination or floating is being attempted. This decreases visibility inside the mouth, already minimal at this level, and making floating more difficult.
      

      	
        The temporomandibular or jaw joint, commonly known as the TMJ, may be damaged when a horse bites down hard on only one side at a time
      

      	
        If the gag slips from between the teeth to the inside of the teeth, the palatine artery may be ruptured. It bleeds. A lot. For a long time.
      

      	
        Most seriously, however, the danger of fracturing cheek teeth is very real. The cylindrical shape of the “spool” types causes the entire force of both sides of the strong masseter (chewing) muscles to be focused on a narrow line across two opposing teeth, which may lead to a fractured cheek tooth or teeth, with severe consequences. A fractured tooth needs to be extracted. A fractured tooth will cause your horse a lot of pain until the tooth is discovered and extracted. Make no mistake, this is a major surgery, especially because that recently-healthy tooth will be firmly stuck in place. And the worst thing? The fracture never had to happen in the first place.
      

      

      

      
        
          [image: The image shows two of the many NON-recommended gags which are sometimes used at The Second Level: Shown are the Bayer/Schouppe (1920) and the Landmeisser. These can seriously damage teeth and other tissues, including the fracture of cheek teeth. Unmarked image credit Dr Jack Easley. Graphic credit Author.]
        

        The image shows two of the many NON-recommended gags which are sometimes used at The Second Level: Shown are the Bayer/Schouppe (1920) and the Landmeisser. These can seriously damage teeth and other tissues, including the fracture of cheek teeth. Unmarked image credit Dr Jack Easley. Graphic credit Author.
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            CHAPTER 3

          

          
            ANATOMY OF THE MOUTH? HOW MUCH COULD THERE BE?

          

        

      

    

    
      
        
        “First, then, let there be no mistake about the age. If the horse has lost his mark […] not only will the purchaser's hopes be blighted, but he may find himself saddled for ever with a sorry bargain.”

        —Xenophon, On Horsemanship, Gutenberg translation

      

      

      Why do we need to understand anatomy? Because without it, we cannot understand what we need to know to help our horses. I will use images of “cleaned” skulls (only the bone, no soft tissue like skin, muscle, tendon, cartilage, etc.) to illustrate many of the anatomical concepts and parts below, as it is much clearer when there is no hair, tongue, cheeks, or personalities to mask what I’m trying to describe.

      Equid teeth are very unlike ours. While humans have brachydont (short-crowned) teeth, horses have hypsodont (long crowned) teeth, with exposed enamel ridges throughout the tooth to help grind rough grasses and grains.

      
        
          [image: The long-crowned hypsodont tooth has short roots and the short-crowned brachydont tooth has the reverse. Image credit Author.]
        

        The long-crowned hypsodont tooth has short roots and the short-crowned brachydont tooth has the reverse. Image credit Author.

      

      (Remember, you’ll find words in bold italics in the glossary)

      You will find more descriptions of the teeth and mouth later in this chapter.

      
        
          
            [image: ]
          

        

        * * *

      

      How did Equid Teeth, or Dentition, Evolve?

      Around 50 Million years ago, the evolutionary predecessors of the horse had evolved to Eohippus, or Hyracotherium, which were medium dog-sized foraging-browsers living in a forest environment and dining on leaves, fruit, vines, and twigs. They had short-crowned, brachydont teeth similar to ours, and dogs, for example. Over the next 30 million years, as the environment changed, becoming drier, and more grasslands-like, the fossil record shows evolution of the next of our horse’s predecessors, some overlapping in the same strata, through the presence of Orohippus, Epihippus, Mesohippus, Parahippus. As the available feeds changed gradually to rougher grass which required more grinding to extract the nutrition needed to survive, many changes occurred in the evolving lines of animals toward becoming hypsodont, such as 1) premolars, starting with the ones furthest back in the mouth and progressing toward the front of the mouth, 2) increasing numbers of paired cusps on the teeth, and 3) gradual increase in length of the teeth. These changes all facilitated the grinding of harder feeds.

      This progressed gradually until around 10-15 million years ago, when the pony sized Merychippus evolved, with its longer face and longer legs to escape predators. Its teeth had made a major jump to become the first true hypsodont in its lineage, with long crowns and cementum coating the entire tooth. The fossil record showed further development of Equus, with six molarized cheek teeth, as seen in our modern Equus caballus. There are more detailed discussions of equid dentition elsewhere, but for our purposes, this will suffice.

      What are Chewing and Grinding Patterns?

      While it may appear that horses pull grass with their incisors, they actually use their strong lips to grasp the feed or grass and pull it between their incisors. Their incisors are used to cut the grass or feed, but the real grinding is done by the cheek teeth. The feed material is moved toward the back, or distally (caudally) through the mouth by the auger-like action of the palate, tongue, and cheek teeth.

      Horses have a chewing pattern which enables them to build up huge grinding forces with their cheek teeth. They begin with an opening stroke followed by a closing stroke, then a power stroke, and finishing with a recovery stroke toward a resting position. The force generated by the closing stroke and the power stroke is huge, and studies have shown the force increases as one measures from the ’06s toward the ’11s. The power stroke can generate an astonishing 1800 Newtons of force on the cheek teeth at the back of the mouth. To give you an idea of what that amount of force equals, imaging dropping a weight of 10 kg from a height of approximately 1600 meters (around 1.6 km), or a mile high. This would generate around 1800 Newtons of force upon impact. Safety Alert: You really don’t want your fingers between a horse’s cheek teeth!

      Horses without teeth, or with few effective teeth, are still able to eat feed if it is presented in a ground-up or pelleted form due to this auger-action. However, if feed is presented to these horses in a form they cannot grind well, such as hay or long-stemmed grass, they tend to drop spirally-wound, unground boluses of feed (“quids”), or swallow them, which may be the cause of “choke”, or esophageal obstruction. Finding these quids in your horse’s paddock or stall indicates your horse is probably having significant problems with its mouth.

      What are Some Anatomical and Historical Considerations?

      We have seen that horse teeth differ from those of humans in their structure, but they also differ in their timing of tooth eruption. Equids have prolonged eruption. An equid’s individual permanent (adult) teeth continue to erupt for most of their lives, (approximately 20–30 years for cheek teeth), unless the teeth or their supporting structures become diseased. Unlike rats and rabbits, their teeth do not continue to grow after the roots develop (for the cheek teeth, that is about two years after they erupt into the mouth), which accounts for a horse tooth’s finite life. See below. The tooth on the far right is nearly “used up” and would soon be exfoliated (shed, lost, or fallen out).

      
        
          [image: These teeth are lined up by their apices. These are all pathologic teeth from extractions, but this illustrates how long teeth truly are in young horses!]
        

        These teeth are lined up by their apices. These are all pathologic teeth from extractions, but this illustrates how long teeth truly are in young horses! Image credit Author.

      

      Tooth wear is the result of three processes: abrasion (wear produced by interaction between teeth and other materials), attrition (wear through tooth-to-tooth contact) and erosion (dissolution of hard tissue by acidic substances).

      Teeth undergo wear as they grind rough feeds against the teeth of the opposing arcade, or row of teeth, until the teeth become cupped, and then expired (the hard enamel has worn away) and only the softer tooth structures called dentin and cementum remain. After some time, the short stubs of roots are exfoliated.

      
        
          [image: Cheek teeth are cupped in this aged horse]
        

        Cheek teeth are cupped in this aged horse. Image credit Author.

      

      So, we need

      
      Here’s a Skull: Let’s Start With the Basics!

      
      Primary bones of the skull

      
      
        
          [image: Major bones of the skull are given in the legend to the right. The lines where two bones join are called the “sutures”, which will become significant later in Chapter 6 and 10.]
        

        
      

      
      
      
      
      
        
          [image: Here is the OPG of a human. Note the midline (red), the maxilla, the mandible, and how the toward the midline is mesial and away from the midline is distal. Since there are less than ten teeth in each grade, only two digits are used to name teeth, compared to the horse’s three digits in the Modified Triadan system. Graphic credit Author.]
        

        
      

      
      
        
          [image: Compare this to the OPG to see the horse’s teeth laid out flat so one can see how the “mesial” direction is toward the midline and “distal” is away from the same midline. Image credit Author.]
        

        
      

      
      
        
          [image: Another image illustrating the Modified Triadan tooth numbering system. Image credit Dr Kirsten Jackson, Dental Vet.]
        

        
      

      
      
        
          [image: The maxilla and the mandible are the two main parts of the skull. Rostral and caudal are used to describe directions (as shown in green). Once inside the mouth, however, the terms mesial and distal are used instead.]
        

        
      

      
      
      
        
          [image: The alveolus is formed from elements of bone, tooth, and periodontal ligament.]
        

        
      

      
        
          [image: One can clearly see the spongy bone and lamina dura dental on this opened mandibular prep of a skull. Image credit to Cathie Heald Greenwell.]
        

        
      

      
      
      
        
          [image: Modified Triadan System used in equids to name the teeth]
        

        
      

      
      
      
      
      
      
      
        
          [image: Numbering the teeth distal to the incisors follows the same idea…]
        

        
      

      Temporomandibular joint

      
      Types of Teeth and Nearby Structures

      
      
        
          [image: Deciduous and permanent molars and premolars, plus eruption cysts of the permanent premolars are evident in this young Miniature. There is little room in this skull for anything but teeth! Non-miniature horses have significantly more room. Unmarked image credit Dr Amy Ardern, graphic credit Author.]
        

        
      

      
      
        
          [image: You might find these deciduous “caps” which are normally exfoliated at this time. Image credit Author.]
        

        
      

      
      
      
        
          [image: The classes of teeth are illustrated here. While these are the old standard names, we will be using the modified Triadan method, to be introduced soon, for clarity.]
        

        
      

      
      
      
        
          [image: Triadan numbering for incisors. This is a mandible with its mandibular incisors, showing the 300 and 400 incisor arcades, and therefore their Triadan names start with a 3 or a 4, depending upon the arcade wherein they reside.]
        

        
      

      
        
          [image: Triadan numbering of the canines and cheek teeth. This image shows the 200 and 300 arcades, and therefore their Triadan name starts with a 2 or a 3, depending upon the arcade wherein they reside.]
        

        
      

      
      
      
      
        
          [image: This is a quite large 105 (a wolf tooth, circled) adjacent to the 106, (the first cheek tooth). The needle is placed into a pathologic area, to be discussed in a later chapter. Image credit Dr Denis Verwilghen.]
        

        
      

      
      
      
      
      
      
      
        
          [image: The apices of the distal cheek teeth reside in the maxillary sinuses for much of a horse’s life. Image credit Cathie Heald Greenwell]
        

        
      

      
      
        
          [image: The sinuses of major and minor dental significance. The apices of the caudal cheek teeth reside in the maxillary sinuses for much of a horse’s life.]
        

        
      

      
        
          [image: Interior view of the sinuses which may be significant in disease of the head, including the ethmoid labyrinth, or sinuses (yellow)]
        

        
      

      What’s an Eruption Sequence?

      
      
      
        
          [image: Eruption sequence of permanent cheek teeth and the ages at which the teeth are “meant” to erupt.]
        

        
      

      
      
      
        
          [image: Mini displaying deciduous and permanent teeth…. Her deciduous teeth are all stacked up… and nowhere to go. Image credit Dr Amy Ardern.]
        

        
      

      
        
          [image: Occlusal surfaces of the mandibular cheek teeth differ from those of the maxillary ones.]
        

        
      

      
        
          [image: The interproximal spaces are where teeth meet. They all have names.]
        

        
      

      
        
          [image: You can find your way around a tooth if you know apical, occlusal, buccal, lingual and palatal!]
        

        
      

      
      
      
      
      
      
      
      
      
      Anisognathism, or “Wow, the Maxilla and Mandible are so Different”!

      
      
        
          [image: The maxillary arcade sits much further buccally than the mandibular one. This is called anisognathia.]
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      What About the Teeth Themselves?

      
        
          [image: The clinical crown is the part of the tooth which is visible above the gingival margin, while the reserve crown is hidden in the alveolus]
        

        
      

      
      
      Teeth and their orientation in the mouth

      
      
        
          [image: Occlusal surfaces of the maxillary cheek teeth, showing locations of infundibula and numbering for the pulp horns]
        

        
      

      
      
        
          [image: In more detail: This diagram shows the occlusal surface of the equine cheek teeth; the upper row shows maxillary cheek teeth (206, 208, and 211) and the lower row shows mandibular teeth (406, 408, and 411). Numbers are individual pulp horns using the pulp numbering system of Du Toit et.al. (2008). Redrawn with permission from N. Du Toit. Photo credit to Pearce C. (2020). Image originally published in Pearce C. Recent developments in equine dentistry. New Zealand Veterinary Journal 68, 178-86, 2020. ©NZVA]
        

        
      

      So, what makes up the tooth?

      
      
        
          [image: These teeth are on the same scale. While most of these are pathologic teeth (they were from extractions), the roots are lined up for you to see the extreme length of the reserve crown in a young horse]
        

        
      

      
      
      
      
      
        
          [image: The structures making up a maxillary cheek tooth are illustrated here on this occlusal view. Image credit Dr Kirsten Jackson BSc BVMS (Hons), PhD, MANZCVS.]
        

        
      

      
        
          [image: The structures making up a mandibular cheek tooth are illustrated here on this occlusal view. Image credit Dr Kirsten Jackson BSc BVMS (Hons), PhD, MANZCVS.]
        

        
      

      
      Incisor Cross Section

      
      
        
          [image: This diagram displays how the different structures appear and disappear as this horse’s central incisor ages and the tooth is gradually ground off by attrition. Note the lines are not parallel because the central infundibular enamel causes slow attrition. When the tooth is worn past this (mid teens), the lack of harder enamel causes the tooth to wear more quickly.]
        

        
      

      
        
          [image: The structures on the occlusal surface of the incisors is frequently used to “age” a horse. Here’s what those terms mean.]
        

        
      

      
      
        
          [image: A canine pulled out of a cadaver. Note the length of the pulp. This is why we do not cut teeth. Canines, cheek teeth, incisors, or wolf teeth. They can have live pulp tissue from 1-3 mm beneath the occlusal surface, and in unopposed teeth, such as crown elongations, it tends to be on the low side of that distance!]
        

        
      

      How Did Those Teeth Get There?

      
      When is all this happening?

      
      Tooth development and placement

      
      
      
      
      
      
        
          [image: Distal maxillary cheek tooth apices reside in the maxillary sinuses for most of an equid’s life. This graphic shows the opened rostral and caudal maxillary sinuses with the infraorbital canal and multiple tooth roots within these sinuses. This horse had only the 211 in the caudal maxillary sinus (the rostral buccal root of the 211 is marked with a yellow dot, just to the left of the cotton bud), while the 210, 209, and part of the 208 in the rostral maxillary sinus (red dots just over the root tips). These two sinuses are separated by the septum, marked with blue dots.]
        

        
      

      
      
        
          [image: The turquoise sinus may hold apices of ’08s and ’09s, while the blue sinus may hold the ’10s and ’11s, but these vary significantly between horses and by age. Image credit Author.]
        

        
      

      How did Teeth Develop in the Fetus and Why Does it Matter to My Horses?

      
      
      
      
      
      
        
          [image: When teeth don’t erupt when they should, they can block the correct eruption pathway and cause havoc for the horse. It is vital to have regular six-monthly dental examinations during the first five years of life when so many teeth need to erupt in the correct place!]
        

        
      

      What are the Other Oral and Nasal Tissues?

      There must be more structures than just teeth! Soft tissues!

      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
        
          [image: Salivary glands of the horse]
        

        
      

      
      Combined hard and soft tissues: Paranasal sinuses

      
      
        
          [image: Here are the major and minor sinuses in the skull. The apices of the more caudal cheek teeth reside inside them, along with many other structures.]
        

        
      

      
        
          [image: Distal maxillary cheek tooth apices reside in the maxillary sinuses for most of an equid’s life. This graphic shows the opened rostral and caudal maxillary sinuses with the infraorbital canal and multiple tooth roots within these sinuses. This horse had only the 211 in the caudal maxillary sinus (the rostral buccal root of the 211 is marked with a yellow dot, just to the left of the cotton bud), while the 210, 209, and part of the 208 in the rostral maxillary sinus (red dots just over the root tips). These two sinuses are separated by the septum, marked with blue dots.]
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