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Preface


I have written the expanded second edition of Veterinary Dentistry for the General Practitioner with the same aim as the first edition, namely to supply the general practitioner in small animal practice with all the information required to be able to practice good dentistry. This book presents comprehensive and detailed knowledge of how to prevent, diagnose and treat common oral and dental diseases in the dog and cat. It also provides information as to the diagnosis and management of less common diseases, where the ultimate treatment will generally be performed by a specialist, but the general practitioner needs to be able to identify a problem and have a basic understanding of the pathophysiology of the tissues involved. Dental conditions of lagomorphs and rodents are also covered.


Oral diseases are common in small animal practice. Many conditions cause discomfort, and some diseases cause intense pain. Detection of pathology is often late in the disease process since our pets cannot express and describe the sensations of discomfort and/or pain associated with these conditions. Moreover, there is strong evidence that a focus of infection in the oral cavity may lead to systemic problems. Thus, prevention and treatment of oral conditions is important for the general health and welfare of our pets. It is certainly not a cosmetic issue.


Although this expanded second edition is written for general practitioners, and therefore covers common conditions in detail, it should also be of value for veterinary students, both during their initial studies and as they seek specialist qualifications.




Cecilia Gorrel





Pilley 2013
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Chapter 1

Equipment and instrumentation




with Susanne Andersson









Introduction


A poor workman blames his tools! While there is some truth to this statement, it is not possible to perform good dentistry and oral surgery, however skilled the operator, without appropriate equipment and instrumentation.


This chapter will deal with important general considerations, some of which are often disregarded. It will also outline equipment and instrumentation requirements for general practice. The additional requirements for lagomorphs and rodent dentistry are detailed in Chapter 14. Radiography is mandatory; equipment and techniques are covered in Chapter 7. Practicing dentistry without taking radiographs would be considered negligent in human dentistry. The same applies in veterinary dentistry.









General considerations


Dentistry poses a health hazard for both operators and patients. There is the possibility of both indirect contagion (hands, nails, skin, clothes, instruments) as well as the dangers associated with the bacterial aerosol created by some procedures, e.g. scaling, but also by sneezing, coughing and by the water coolant and compressed air used. Consequently, dental procedures should be performed in a separate room that is carefully designed and maintained to minimize these hazards. The room must have adequate light and ventilation. A bright light source is required. Investing in a dental light is mandatory. A good dental light is expensive, but definitely worth the money.


Ergonomic considerations are of paramount importance in the layout of the dental operatory. All equipment and instruments should be within easy reach of the operator. Posture is important! Ideally, the operator should be seated (Fig. 1.1).
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Fig. 1.1 Ergonomic considerations
The operator should be seated with all equipment and instrumentation within easy reach.





It is essential to protect operator and staff. The veterinarian and the assistant should wear designated operating clothes. Moreover, facemasks and appropriate eye wear (spectacles or face shield) to protect them from the bacterial aerosol and other debris are essential. There is a risk of infection of skin wounds if the operator works in a dirty environment without gloves. The oral cavity is never a sterile site, so the use of surgical gloves is recommended. In addition, hand disinfection should be practiced frequently.


Important patient considerations are as follows:




• General anesthesia with endotracheal intubation is essential. This prevents inhalation of aerosolized bacteria (and other debris) and asphyxiation on irrigation and cooling fluid. Chapter 2 covers anesthesia and analgesia for the patient undergoing oral and dental surgery.


• A pharyngeal pack (Fig. 1.2) is also recommended during oral and dental treatment. Remember to remove the pack prior to extubation!
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Fig. 1.2 Pharyngeal pack
Pharyngeal packing should be used for greater airway security. Commonly used packs include sponge, surgical swabs, gauze bandage. Packs will become saturated with liquid during procedures and will then no longer offer adequate protection and should be replaced as required. It is imperative to remove any packing prior to extubation.





• The animal should be positioned on a surface that will allow drainage to prevent it becoming wet and hypothermic. This can be achieved by the use of a ‘tub-tank’ or placing the animal’s head on a disposable ‘nappy’, which is frequently replaced. Most animals benefit from a heating pad.





Some important equipment and instrumentation considerations are as follows:




• There are different degrees of cleanliness required for oral/dental procedures, ranging from visually clean to sterile.


• Some equipment and instruments need to be ‘clean’, i.e. units, lamps, tub tables, etc., and need to be wiped clean with an all-purpose disinfectant.


• Any instrument that will be used inside the oral cavity but without penetrating the oral mucosa, e.g. examination instruments, burs, scalers, curettes, must be exceptionally clean, as defined by the European Standard (EN)/International Organization for Standardization (ISO), Document 15883. This degree of cleanliness is achieved by mechanical cleaning followed by heat or chemical treatment. This is best achieved using a disinfector, where both cleaning and disinfection occur automatically. Another alternative is placing the instruments in an ultrasound bath or ordinary dishwasher followed by disinfection in an autoclave. A third option is to use chemicals for cleaning and disinfection. The last option is usually limited to equipment/instrumentation where heat disinfection is not suitable, e.g. instruments with plastic handles.


• Instruments that penetrate the oral mucosa or the pulp system of the tooth need to be sterile, as defined by the European Standard (EN), Document 556. This entails packaging and sterilization, as detailed by the European Standard (EN)/International Organization for Standardization (ISO), Document 14937.


• Suitable (clean, extremely clean, sterile, as required by the procedure) instruments should be available for each patient. Ideally, several pre-packed kits with the required instruments for different procedures, e.g. examination, periodontal therapy, extraction, should be available.


• Power equipment requires regular maintenance (daily, weekly) in the practice and regular servicing by the supplier. Draw up checklists for these chores. Check maintenance and servicing requirements with the supplier.












Equipment and instrumentation for oral and dental examination


There is a wide selection of dental equipment and instrumentation available on the market. Our recommendation is to identify your needs and then invest in a bit more than you think you will require. The better you get at performing dentistry and oral surgery, the more demanding of your equipment you will become. There is also an element of personal preference, so test different options before making a decision. Finally, be prepared to upgrade.


Details of how to perform an oral examination and recording are covered in Chapter 6. The following will outline equipment and instrumentation requirements. Personal preferences have been inserted as a guide, where appropriate.






Periodontal probe


The periodontal probe is a narrow rounded or flat, blunt-ended, graduated instrument (Fig. 1.3). Because of its blunt end, it can be inserted into the gingival sulcus without causing trauma (Fig. 1.4). The periodontal probe is used to:
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Fig. 1.3 Probe and explorer
The periodontal probe is a narrow rounded or flat, blunt-ended, graduated instrument while a dental explorer is a sharp-ended instrument. Center picture depicts double-ended instruments; top is a combined explorer and probe and lower (yellow handle) is a combined curved explorer and straight explorer. On the left are close-ups of a curved (top) and straight (bottom) explorer. On the right is a close-up of a periodontal probe.
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Fig. 1.4 The periodontal probe
The periodontal probe is a blunt-ended, graduated instrument, which can be inserted into the gingival sulcus without causing trauma.







• Measure periodontal probing depth


• Determine the degree of gingival inflammation


• Evaluate furcation lesions


• Evaluate the extent of tooth mobility.





A narrow, rounded rather than flat, probe is our preferred choice, as it is easier to enter the gingival sulcus without causing damage with the rounded probe, especially in cats, where the flat probe is impossible to use.









Dental explorer


The dental explorer or probe (Fig. 1.3), a sharp-ended instrument, is used to:




• Determine the presence of caries


• Explore other enamel and dentin defects, e.g. fracture, odontoclastic resorptive lesions.





The explorer is also useful for tactile examination of the subgingival tooth surfaces. Subgingival calculus may be identified in this way.


Dental explorers are either straight or curved. They are also either single-ended or double-ended, usually combined with a periodontal probe, i.e. one end is an explorer and the other end is a periodontal probe.









Dental mirror


A dental mirror is a vital, but traditionally rarely used, tool. It allows the operator to visualize palatal/lingual surfaces while maintaining posture, reflect light onto areas of interest and retract and protect soft tissue. Orientation may cause confusion and the use of a dental mirror requires practice; however, the time taken to learn how to use a dental mirror is a worthy investment. To prevent condensation occurring on the mirror, it can be wiped across the buccal mucous membranes before use. Dental mirrors can be purchased in several sizes. A small (pediatric size) mirror for cats and small dogs and a larger one for medium to large dogs should be available.









Dental record sheets


Recording and dental record sheets are covered in Chapter 6. A complete dental record is required for diagnostic and therapeutic purposes, as well as for medico-legal reasons.












Equipment and instrumentation for periodontal therapy


Periodontal disease therapy is detailed in Chapter 9.






Scaling


Scaling describes the procedure whereby dental deposits (plaque, but mainly calculus) are removed from the supra- and subgingival surfaces of the teeth. Scaling may be performed using a combination of mechanical and hand instruments. The use of mechanical (powered scalers) requires less treatment time than hand instruments. Moreover, mechanical instrumentation is less fatiguing to the operator than hand instrumentation. However, mechanical scalers cannot replace hand scaling. If only powered scalers have been used, post-treatment examination using compressed air to retract tissues and dry calculus demonstrates residual deposits. Occasionally, mechanical scalers will plane over the surface of a calculus rather than dislodge it. The sharpened blade of a hand instrument is more likely to break the calculus away from the tooth surface. Hand instruments should be used to remove large, bulky supragingival deposits before going on to powered scalers. Also, hand instruments are required to remove subgingival dental deposits.






Hand scaling instruments


Scalers and curettes (Fig. 1.5) are used to remove dental deposits from the tooth surfaces. Each has a handle, a shank and a working end (tip). They require frequent sharpening to maintain their cutting edges. Instrument sharpening is covered later in this chapter.
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Fig. 1.5 Sickle scaler, universal and Gracey curette
(A) Sickle scaler. Because of its sharp pointed tip it would lacerate the gingiva if inserted subgingivally; this instrument can only be used to remove dental deposits above the gingiva. Note the two cutting edges (highlighted in red). (B) Universal curette. This instrument also has two cutting edges (highlighted in red) but because of its rounded tip it can be used to remove subgingival deposits and restore the root surface to smoothness. It can also be used to remove supragingival dental deposits. (C) Gracey curette. This curette is considered an area-specific curette and has only one cutting side (highlighted in red).





Instrument (scaler and curette) handles are available in a variety of shapes and styles. Weight, diameter and surface texture of handles are factors that need to be considered when selecting hand instruments. Round, hollow handles are recommended because they are lighter in weight, which increases tactile sense and minimizes hand fatigue. A larger diameter handle is advisable for ergonomic comfort. A handle with a smooth surface must be grasped more firmly to maintain control over the working end, leading to hand fatigue. Textured handles (ribbed, diamond-textured or knurled) allow the operator to maintain control over the instrument more comfortably. They also maximize sensory feedback.


The part of the instrument that extends from the working end to the handle is called the functional shank. Functional shanks may be angled, curved or straight. They also vary in length (short, moderate, long) and flexibility. Straight shank instruments are commonly used on the accessible anterior teeth. Posterior teeth need angled shanks for better adaptation of the working end to the tooth surfaces. Instruments with short functional shanks can be used on anterior teeth, while moderate to long shanks are needed to reach posterior teeth and to access periodontal pockets. Instruments with rigid shanks are used to remove heavy calculus deposits. Instruments with more flexible shanks (e.g. Gracey curettes) are used for removal of fine, light calculus and give better tactile sensation (feedback). The terminal shank is the smaller portion of the functional shank. It extends between the working end and the first bend in the shank. It is essential to locate the terminal shank on an instrument when you are trying to identify the working end and sharpen its cutting edges.


The working end refers to that part of the instrument that is used to carry out the function of the instrument. Working ends can be made of stainless steel or of carbide steel. The working end of a sharpened instrument is called the blade. Carbide blades may hold their cutting edge(s) longer but tend to corrode easily if not cared for properly. The blade is made up of the following components:




• Face


• Lateral surfaces


• Back


• Cutting edge(s).





The cutting edge is the line where the face and a lateral surface meet to form a sharp cutting edge. A blade designed with a pointed tip is called a scaler. A blade that ends with a rounded toe is classified as a curette. Figure 1.6 demonstrates the differences between a scaler and a curette.
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Fig. 1.6 Scaler and curette design
Each has a handle, a shank and a working tip. The working tip of a scaler is more robust than that of a curette. Curettes are less bulky, with rounded back and tip, for use in gingival pockets. Both hand scalers and curettes require frequent sharpening to maintain their cutting edges.





Scalers are used for the supragingival removal of calculus. As already mentioned, a scaler has a sharp, pointed tip and should thus only be used supragingivally. If a scaler is used subgingivally, the pointed tip will lacerate the gingival margin. A scaler should generally be pulled away from the gingiva towards the tip of the crown (occlusal surface).


Scalers come in a variety of shapes. The most common is the sickle scaler, which can be either curved or straight. A straight sickle scaler is also known as a Jacquette scaler. A sickle scaler has the following characteristics:




• The face of the blade is perpendicular to the terminal shank


• The blade has two cutting edges


• The face of the blade has a sharp point or tip


• In cross-section, the blade is triangular in shape.





Curettes are used for the subgingival removal of dental deposits and for root planing. They can also be used supragingivally. There are basically two types of curettes, namely universal, e.g. Columbia, and area specific, e.g. Gracey. The working end of a curette is more slender than that of a scaler and the back and tip are rounded to minimize gingival trauma. The cutting edges curve from the terminal shank to the toe.


A selection of curettes is required for periodontal therapy. Our preferences are the Gracey 7/8 and the Columbia 13/14. We do not use a separate scaler as curettes can be used both above and below the gingiva, while scalers are limited to supragingival use.









Mechanical scaling instruments


Mechanical or powered scalers enable fast and easy removal of calculus. However, they have great potential for iatrogenic damage if used incorrectly. There are two types of mechanical scalers, namely sonic and ultrasonic. The most commonly used in veterinary dentistry is the ultrasonic scaler. As already mentioned, gross supragingival calculus deposits are best removed with hand instruments (scaler, curette) prior to using mechanical scaling equipment.


Sonic scalers are driven by compressed air, so they require a compressed air-driven dental unit for operation. The tip oscillates at a sonic frequency and is efficient at removing dental calculus. Sonic scalers are generally less effective than ultrasonic scalers. Depending upon the design of the tip of the scaler, these instruments may be used for supra- and subgingival scaling. A thin, pointed tip, sometimes called a perio, sickle or universal insert, is the recommended insert.


Ultrasonic scalers are most commonly used in veterinary practice. The tip oscillates at ultrasonic frequencies. They are driven by a micromotor, so do not require a compressed air-driven unit for operation. The tip vibration is generated either by a magnetostrictive mechanism or by a piezoelectric mechanism in the hand piece. The ultrasonic oscillation of the tip causes cavitation of the coolant, which aids in the disruption of the calculus on the tooth surface. Ultrasonic scalers are generally designed for supragingival use, but tips designed for subgingival scaling are available. A thin, pointed insert is recommended for supragingival use. Inserts specifically designed for subgingival use are recommended for subgingival scaling. It is essential that these tips are used with the correct frequency and sufficient water, and they need replacing at regular intervals as the tips lose efficiency with wear.












Calculus forceps


Calculus forceps have been designed to aid removal of heavy calculus from the surface of teeth. It is essential to use these forceps with extreme care and in the described manner, as inappropriate use will result in fractured teeth. These forceps must not be used to extract teeth.









Polishing


Polishing removes plaque and restores the scaled tooth surfaces to smoothness, which is less plaque retentive. Scaled teeth must be polished. It is often suggested that teeth may be ‘polished’ by hand using a toothbrush and prophy paste. This method is inefficient and, therefore, not recommended. Efficient polishing can be performed using either prophy paste in a prophy cup or in a brush in a slow-speed contra-angle hand piece, or by means of air polishing (particle blasting).






Prophy paste in a cup/brush in a slow-speed contra-angle hand piece


The speed of rotation of the cup/brush can be regulated. To minimize the amount of heat generated, the prophy cup or brush should not rotate faster than 5000 rpm. Each patient should receive a new polishing cup or brush.









Air polishing (particle blasting)


This technique, based on the sandblasting principle, is used to polish the supragingival parts of the teeth. The particles used (e.g. bicarbonate of soda) will polish the tooth surface without causing damage to the enamel. It is essential to protect the soft tissues (gingivae and oral mucosa) during air polishing. A simple way of protecting the soft tissues is to cover them with a piece of gauze.









Prophy paste


Prophy paste is available in bulk containers and in individual patient tubs. The latter are inexpensive and should be used to prevent contamination and the iatrogenic transmission of pathogens.















Equipment and instrumentation for tooth extraction


The techniques for tooth extraction are detailed in Chapter 13.






Hand instruments





Luxators, elevators and Extraktors


A selection of dental luxators, elevators and Extraktors of varying sizes is required. Our preferred selection is shown in Figure 1.7.
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Fig. 1.7 Luxators and Extraktors
The authors’ favorite extraction tools are depicted. On the left are Extraktors and on the right are two luxators. Most extractions can be performed using the four different sizes (1.5, 3, 4 and 5) of Extraktors.





These instruments are used to cut/break down the periodontal ligament, which holds the tooth in the alveolus. The different sizes are required so that an appropriate range for each size of root can be selected. Luxators have a very thin working end and are used to cut the ligament, but should not be used for leverage or they may break. Elevators have a more robust working end than luxators and are used to break down the periodontal ligament with a combination of apical pressure and leverage. The Accesia ‘Extraktor’ is a newly developed instrument (Accesia AB, Sweden) specifically designed for tooth extraction in the dog and cat (Fig. 1.8). It combines the advantages of a luxator and an elevator into one instrument. They are shaped to adapt well to the shape of the root surface and can be used in an apical cutting motion as well as inserted horizontally between tooth roots to apply leverage. Moreover, they have sharp cutting edges on the lateral aspect, which allows them to slide around the circumference of the tooth. An extraction can be started with a luxator and completed with an elevator or it can be performed using different sizes of Extraktors only.
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Fig. 1.8 The Extraktor
This newly developed instrument combines the advantages of both a luxator and an elevator. It is designed to conform to the shape of the root and can be used in an apical cutting motion as well as inserted horizontally between roots to apply leverage. It also has lateral cutting edges, unlike the luxator or elevator, which allow the instrument to slide around the circumference of the tooth.












Periosteal elevator


Periosteal elevators of different sizes (Fig. 1.9) are required for open (surgical) extractions to expose the alveolar bone by raising a mucoperiosteal flap. However, even if a closed (non-surgical) extraction technique has been used, the gingiva may be sutured over the extraction socket. In this case, a periosteal elevator is invaluable to free the gingiva, allowing suturing over of the extraction socket without tension.
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Fig. 1.9 Equipment for tooth extraction
The authors’ preferred periosteal elevators are shown. The size 15 blade shown (should always be used in a handle) is preferred.












Extraction forceps


Although forceps can be used to aid ligament breakdown by rotational force on the tooth, it is very easy to snap the crown off by using excessive force. There is some truth in the saying that the only extraction forceps required are your fingers. If the tooth cannot be lifted out with your fingers, then the periodontal ligament has not been adequately broken down. In short, dental forceps are not essential, but if they are to be used, then a selection of sizes, to fit the root anatomy of the tooth being extracted, is required.












Power equipment


Power equipment is required to perform dentistry and oral surgery. Regular maintenance is essential to avoid problems with equipment failure.






Micromotor unit


A micromotor unit can be used for polishing teeth as well as sectioning them. For sectioning teeth, the micromotor should be set at maximum speed (20–40 000 rpm). Micromotor units do not generally include water cooling of the bur and an external source (e.g. assistant applying coolant continuously to the tissues) is required to prevent thermal damage.









Compressed air-driven unit


The basic compressed air-driven unit consists of a high-speed hand piece with water cooling, a slow-speed hand piece (with or without water cooling) and a combination air/water syringe. Most units also have a built-in ultrasonic scaler (Fig. 1.10). A high-speed hand piece, although not essential for sectioning multirooted teeth prior to extraction, facilitates the process and allows accurate application of coolant water. Investing in a high-speed hand piece with fiberoptic light is strongly recommended. The slow-speed hand piece accommodates the contra-angle hand piece used for polishing the teeth. The different hand pieces for dental units are shown in Figure 1.11. The three-way syringe can deliver either a stream of water or a spray of water and air, or air only. It is used to irrigate/lavage the mouth (water or water/air spray) and to dry the teeth (air only). Some units come with two high-speed outlets and one of these can be used with a sonic scaler and/or an air-polishing hand piece. Many units also have a pump for saline irrigation during open extractions. Suction, which is highly recommended, is also available with some units.
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Fig. 1.10 A dental unit
The depicted unit has the following components from left to right: light gun (for transilluminating teeth and curing light-cure dental materials); an air–water syringe; an ultrasonic scaler (driven by a built-in micromotor); slow-speed and high-speed outlet (will need separate compressor).
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Fig. 1.11 The different hand pieces for dental units
From the left are: three slow-speed contra-angle hand pieces; an endodontic hand piece; two straight hand pieces – one with external water/saline and the other with internal; a high-speed (30 000 rpm or more) hand piece; a rotaquick connector (for motor and turbine or blaster); and a multiflex connector (for turbine or blaster). Slow-speed hand pieces run at the speed of the micromotor, i.e. 20–40 000 rpm unless geared up or geared down. A blue ring or no color marking around the connecting end of the hand piece (C, E and F) means that the hand piece will run at the speed of the micromotor. A green ring around the connecting end of the hand piece (A) means that the hand piece is geared down, i.e. runs slower than the micromotor. The degree of speed reduction is often engraved on the hand piece. The one depicted furthest left in the picture is 16 : 1, i.e. the hand piece will run 16 times slower than the micromotor. The hand piece depicted 4th from left is an endodontic hand piece with reduction gear 128 : 1. A red ring indicates that the hand piece is geared up, i.e. runs faster than the micromotor. The one depicted in the picture (B) is 1 : 5, i.e. runs five times faster than the micromotor.





Investing in a compressed air-driven unit from the outset is recommended. The high-speed hand piece greatly facilitates tooth sectioning and the three-way syringe (for lavage and drying) will aid in the removal of debris and improve visibility during examination and any procedure. Suction is a real bonus. Investigate the maintenance and service options offered before making your choice.









Burs


Dental burs are made of a variety of materials including stainless steel, tungsten-carbide steel and ‘diamond’. There is a wide selection of burs available to fit both the slow- and the high-speed hand piece. A selection of round, pear-shaped, tapered fissure and straight fissure burs will be required for sectioning of teeth and removal of alveolar bone (Fig. 1.12A). ‘Diamond’ burs abrade rather than cut and may be safer for the inexperienced user. High-speed burs (Fig. 1.12B) are used to section teeth and perform cavity preparation.
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Fig. 1.12 Slow-speed and high-speed burs
(A) Slow-speed burs. A selection of burs for slow-speed hand pieces. The long burs with friction grip attachment are for use in a straight hand piece; while the shorter ones with latch-key attachment are for use in a contra-angle hand piece. Slow-speed burs can be used to section teeth but are predominantly used to safely remove alveolar bone during extraction. Water cooling is essential. (B) High-speed burs. A selection of burs for high-speed hand pieces. Note that all burs are friction grip. A latch-key attachment is not possible at speeds in excess of 300 000 rpm. High-speed burs are used to section teeth and for cavity preparation. To avoid thermal injury to the tooth and bone and blunting of the bur, the water should never be turned off when using a high-speed bur.


















Miscellaneous





Sharpening


Scalers and curettes, luxators and elevators all require regular sharpening. The basic goals of sharpening are to conserve a sharp cutting edge, and to preserve the original shape of the instrument. Dental instrument sharpening kits (stones and instructions) are available through dental and veterinary wholesalers. Attending a course to learn how to sharpen instruments is strongly recommended.


In general, a fine-grade stone, e.g. Arkansas, is recommended to avoid changing the basic shape of the instrument. A course-grade stone removes too much metal and should not be used. Instruments that are very dull should be professionally reground or replaced with new ones that are maintained.









Scalers and curettes


Instruments must be sharp if scaling is to be completed efficiently with minimal trauma to the gingival tissues. When the blade of the instrument is maintained properly, greater control of the working end occurs. Fewer repetitive strokes are required and there is thus less operator fatigue.


Scalers and curettes should be sharpened before each use, i.e. after cleaning and disinfection. Sharpening of dirty instruments will contaminate the sharpening stone. Sharpening should be performed in a light room with a bright light, so that the cutting edge(s) of the blade are clearly visualized. Acrylic testing sticks are available to check the adequacy of the sharpening procedure.


Hand-held sharpening stones are the best way to restore the cutting edge on a dull instrument while maintaining its original shape. Fine stones will maintain the cutting edge on instruments that are frequently sharpened, without removing an excessive amount of the blade. To prevent ‘grooving’, the whole surface of the stone should be used during sharpening.


Water (not oil) should be used on the stone. The care of stones requires wiping with a clean cloth to remove metal particles and then scrubbing or ultrasonically cleaning. Stones can be autoclaved safely.


There are several techniques for sharpening scalers and curettes detailed in the literature. A simple, but effective technique is as follows:




1. The terminal shank of the scaler (Fig. 1.13A) or curette (Fig. 1.14A) is placed on the stone in such a way that the reflection of the working end is seen on the stone.
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Fig. 1.13 Sharpening a scaler
The terminal shank of the scaler is placed on the stone in such a way that the reflection of the working end is seen on the stone (A). The instrument is then rotated so that the blade engages the stone and the shadow of the working end disappears (B).
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Fig. 1.14 Sharpening a curette
The terminal shank of the curette is placed on the stone in such a way that the reflection of the working end is seen on the stone (A). The instrument is then rotated so that the blade engages the stone and the shadow of the working end disappears (B).





2. The instrument is placed so that the blade engages the stone and the reflection (shadow) of the working end disappears (Fig. 1.13B for scaler and Fig. 1.14B for curette).


3. The stone is held stationary and the engaged instrument is pulled towards you (Fig. 1.15).
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Fig. 1.15 Sharpening a scaler or curette
The stone is held stationary and the engaged scaler or curette is pulled towards you. Use a few drops of water (not oil) to lubricate the stone. Use the length of the stone and avoid using the same area every time to avoid grooving in the stone. Test the cutting edge with an acrylic stick and repeat until the instrument is sharp, i.e. acrylic flakes are readily removed from the stick.








Make sure that you are familiar with the component parts of the scaler and curette before attempting sharpening. It may be useful to have a sharp, unused scaler and curette available for comparison during the learning phase. Also, have an acrylic stick handy to test the cutting edge.









Luxators, elevators and extraktors


Luxators, elevators and extraktors also need to be sharpened regularly, usually after each use, i.e. after cleaning and disinfecting. If the working end has been damaged, they should be professionally reground.


Luxators and elevators are easily sharpened with a cylindrical Arkansas stone. We prefer to use a ‘stationary stone, moving instrument technique’ to sharpen these instruments. The technique is as follows:




1. Place the cylindrical stone flat on the table.


2. Place a few drops of water on the stone.


3. Hold the handle of the luxator or elevator in the palm of the hand, with the index finger extended straight on the shank.


4. Apply the working end of the luxator or elevator to the stone.


5. Exert mild pressure and push or pull the luxator and elevator along the stone.


6. Check sharpness on an acrylic stick.


7. Repeat as necessary until the instrument is sharp.





Extraktors can be sharpened using either a flat stone or ideally a specially designed stone (Fig. 1.16). If a flat stone is used, then place the extraktor with its convex side against the stone, angle around 20° and push the instrument forward on the stone. For best results, use the specially designed stone. Place the extraktor in the correct groove and push forwards while rotating the instrument to maintain the lateral cutting edges.




[image: image]


Fig. 1.16 Sharpening the Extraktor
The Extraktor is placed in the correct groove for its size with its convex side against the stone. The instrument is pushed forward while rotating it to maintain the unique lateral cutting edges.












Scalpel blade


The use of a scalpel blade to free the gingival attachment to the tooth is recommended for both closed and open extraction technique. A size 15 or 11 blade, used in the handle, is ideal (see Fig. 1.9).









Suture kit and suture material


A suture kit with small (ophthalmic) instruments should be available. An absorbable suture material with a swaged-on needle should always be used in the oral cavity. Monocryl® (polyglecaprone, Ethicon) is currently our suture material of choice.









Suction


Suction is invaluable. Excess water and debris can easily be removed, improving visibility for the operator and increasing safety for the patient (reducing the risk of aspiration). In addition, blood loss can be estimated more accurately. Invest in either a compressed air-driven unit that incorporates suction or a separate suction unit.









Care of power equipment


Power equipment also requires care and maintenance. The manufacturer and/or supplier of power equipment need to supply you with detailed information of how to care and maintain the unit that you purchase. An annual service contract should be part of the purchase agreement.


There are similarities and differences in the care and maintenance of different units and you need to check with your supplier exactly how your unit should be looked after. The following guidelines are applicable to most air-driven units.


Unit:




• Dental lines need to be disinfected at least once a week using a 6% hydrogen peroxide solution, e.g. KaVo Oxygenal.


• External water needs to decanted and the lines left to dry at the end of each day and when the machine is not in use.


• If you have suction, then change the tip between each patient. The system should be flushed with water and disinfected daily using a foam-free cleanser designed for dental suction systems, e.g. MD 555 (Durr Dental).





Compressor:




• The compressor needs to be positioned in an area with good ventilation, minimal moisture and no dust.


• It must be an oil-free compressor.


• Filters should be checked and changed regularly.


• Water condensation collects and should be removed.












Cleaning and sterilizing hand pieces


Each patient should receive clean and sterile hand pieces.


Hand pieces need to be lubricated after cleaning, i.e. prior to sterilization. They then need to be lubricated again after sterilization, i.e. prior to use. Hand pieces need to be lubricated before and after sterilization or the bearings will fail. They should be sterilized by means of autoclaving. Dry heat sterilization should not be used.


Important points relating to the high-speed hand piece are:




• Ensure that the water switch is in the ‘On’ position.


• Do not operate if there is insufficient water in the bottle.


• It should never be operated without a bur inserted.





After removing the bur, a brush is used to remove foreign particles from the hand piece. It is then wiped clean with a moist cloth. For the high-speed hand piece, a fine wire is provided for cleaning the water spray hole. Instructions should come with each unit as to how to dismantle hand pieces. Read these instructions carefully.


Lubricate the hand piece. We advise the use of a spray lubricant, which is inserted into the hand piece via a special lubricant nozzle. This is done without a bur in place. Once the oil has been inserted, the hand piece is ready for autoclaving. Follow the manufacturer’s directions. After autoclaving is complete, make sure the hand piece returns to room temperature and lubricate the hand piece again prior to use. Lack of lubrication will cause malfunction.


Caution:




• Never autoclave the hand piece with the bur in place.


• Never operate the hand piece without the bur inserted.


• Do not forget ‘before and after sterilization’ lubrication procedures.


• Dry heat sterilization is not allowed under any circumstances.








Summary







[image: image] Dental procedures require a designated room or area designed to facilitate safe and effective clinical working practices.


[image: image] Dedicated anesthetic and radiographic facilities are ideal.


[image: image] Careful consideration should be given to the selection, maintenance and proper use of dental instruments and equipment.
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Chapter 2

Anesthesia and analgesia






Introduction


This chapter deals with anesthetic and analgesic considerations specifically for the patient undergoing dental treatment and/or oral surgery. Detailed protocols will not be given, as there is wide variation in regimes worldwide and there are good textbooks on the subject available on the market.









Anesthesia


A full clinical examination of the oral cavity and all oral procedures require general anesthesia (GA). In rare circumstances, e.g. a brief oral examination or taking a few radiographs, sedation may be sufficient. However, as soon as any therapy needs to be performed, the animal should be placed under GA. Oral/dental procedures range from simple procedures in young healthy patients to lengthy complicated procedures in older, systemically compromised individuals.


GA can be maintained using an inhalational or injectable technique. However, if an injectable technique is used, the airways should always be secured with an endotracheal tube to prevent aspiration of saliva, debris and irrigation fluids.


Anesthesia is an unnatural state, and the induction process always carries a risk. The degree of risk varies and this should always be explained to the owner. It is essential that the owner or, in their absence, adult agents sign a consent form for anesthesia, indicating that they are giving their consent and have understood what has been explained to them. While the anesthetic mortality rate in fit and healthy cats and dogs is 1 in 679 (0.15%), it increases to around 1 in 31 (3.2%) in animals that have a disease (Clarke and Hall 1990). In a more recent study (Dyson et al. 1998) investigating the morbidity and mortality associated with anesthesia (8087 dogs and 8702 cats), the incidences of complications were 2.1% in dogs and 0.13% in cats and the mortality rate was 0.11% in dogs and 0.1% in cats. Among other factors, continuous monitoring of anesthesia was associated with reduced mortality.


A thorough clinical examination must be performed prior to anesthesia. A full hematology and biochemistry panel is recommended for all geriatric (75–80% of the animal’s anticipated life span is completed) patients. In the elderly, there is increasing likelihood of systemic disease that may have gone unnoticed by the client. Irrespective of age, the brachycephalic breeds pose an anesthetic challenge. Anesthesia for the trauma patient also requires careful management.






General principles of anesthesia for the dental patient





Airway security


During dental surgery, the airway must be secured by endotracheal intubation to prevent aspiration pneumonia, which may occur if debris (irrigation fluid, blood) from the oral cavity enters unprotected airways. This condition may be fatal and is easier to prevent than cure.









Endotracheal tubes


Endotracheal tubes must be checked for defective cuffs and obstructed lumens before use. Any defective tubes should be discarded. Lightweight circuits are recommended.


To reduce apparatus dead space and the risk of endobronchial intubation, the tubing should be cut to fit the patient from midneck to the level of the incisor teeth. Excessively long tubes that protrude from the oral cavity are prone to kinking, which may lead to pulmonary oedema as the patient inspires against an obstructed airway. The use of guarded endotracheal tubes should be considered for patients at high risk of tube kinking. Moreover, excessively long tubes are difficult to secure to the jaw with gauze bandage, which increases the risk of accidental extubation. Knots should be tied around the adaptor and not around the endotracheal tube itself.


The cuff should be carefully inflated to a point where there is no air leaking around it. Be careful not to inflate the cuff excessively as this can cause tracheal injury.









Pharyngeal packing


Pharyngeal packing should be used for greater airway security. Commonly used pharyngeal packs include surgical swabs, sponges and gauze bandage. A simple way to pack the pharynx is to insert a length of damp gauze bandage around the endotracheal tube with the free end left visible for easy removal. It is important not to pack too tightly as this impedes venous return and results in swelling of the tongue. Packs will become saturated with liquid during procedures and will then no longer offer adequate protection and should be replaced as required. It is imperative to remove any packing prior to extubation.









Eye protection


The eyes should be protected from desiccation by applying a lubricant eye ointment as required during the procedure.









Mouth gags


Mouth gags should be used with caution. Keeping the jaws wide open for prolonged periods may result in neuropraxia and inability to close the jaws. The condition is self-limiting but may take several weeks to resolve. Mouth gags should be released and the jaws closed every 10–15 min.









Suction


It is recommended to have suction available to protect the airways from saliva, irrigation fluids and other debris if required. In addition, blood loss can also be estimated by measuring the volume of blood in the suction jar.









Long anesthetic periods


Dental procedures are often lengthy and close attention to life support is needed:




• Oxygen should be delivered at an inspired concentration of at least 33% to compensate for the deterioration in pulmonary function that accompanies anesthesia even in healthy young patients.


• Reduced cardiac output and arterial blood pressure produced by anesthesia should be offset by intravenous fluid therapy. A catheter should be aseptically placed in an appropriate superficial vein before inducing anesthesia. Hartmann’s (lactated Ringer’s) solution should be given at a rate of 10 mL/kg per h. Catheters allow immediate venous access in an emergency and they ensure that irritant injectable agents are not given perivascularly. They should not be removed until the patient is fully recovered from anesthesia.


• Hypothermia is a complication of lengthy anesthesia and the use of cool irrigation fluids. Hypothermia results in anticholinergic-resistant bradycardia, reduced cardiac output and hemoconcentration. Cardiac fibrillation can occur at a body temperature of around 28°C. Moreover, requirements for anesthetic agents are reduced during hypothermia and care should be taken to prevent relative overdose. Body temperature should be monitored during dental procedures and the development of hypothermia should be prevented by supplying external heat by blankets and warmed intravenous and irrigation fluids. Patients should be insulated with towels or bubble pack to prevent thermal injuries due to ‘hot spots’ that may occur with electrical heating mats. Circulating warm water mats may be safer.


• Hyperthermia can occasionally occur in large heavy-coated dogs connected to rebreathing circuits for long periods. Active cooling must then be initiated before damage occurs to vital organs.












Hemorrhage


The conditions covered in this book rarely result in extensive hemorrhage, unless the patient has an underlying disorder, e.g. coagulopathy, septicemia. A full hematologic examination and clotting profile should be performed prior to any potentially hemorrhagic procedure. The patient should also be cross-matched with a healthy donor prior to any such procedure. An alternative to cross-matching is autologous transfusion, where a week before surgery 10% of the patient’s blood volume is removed and replaced with intravenous fluids. The blood is stored at 4°C in acid citrate–dextrose or citrate–phosphate–dextrose transfusion packs until required.


During the procedure, blood loss should be estimated either by weighing blood-soaked swabs or by measuring the amount of blood collected in a suction jar. As a rough guide, a saturated 3 × 3 inch swab contains 7 mL of blood and a saturated 4 × 4 inch swab contains 10 mL of blood.


The normal patient can compensate for a blood loss of up to 20% of circulating volume. A dog’s blood volume is 80–90 mL/kg and a cat’s blood volume is 60–70 mL/kg. To compensate for hypotension, intravenous isotonic crystalloid fluid infusion should be increased to 30–40 mL/kg per h. Colloids can be used (up to 20 mL/kg) to maintain tissue perfusion but they are not a replacement for red blood cells. As the blood loss approaches 20% of circulating volume, fluid replacement therapy with blood should begin. Donor blood should be given at the same rate as patient blood is lost.









Hemostasis


Hemostasis is best achieved by identifying and ligating blood vessels or by using firm pressure for a few minutes. Vasoconstrictors such as topically applied adrenaline (epinephrine) or phenylephrine, owing to their arrhythmogenic properties if systemically absorbed, are best avoided.












Patient monitoring


All patients should be monitored continuously. Careful monitoring should enable the detection of problems before they become severe, so that they can be treated appropriately and crises can be avoided. Continuous anesthetic monitoring is associated with reduced mortality (Dyson et al. 1998).


Routine anesthetic monitoring includes inspection of respiratory function and the color of the mucous membranes, capillary refill time, listening to the sound of breathing and palpation of the peripheral pulse. This basic monitoring can be augmented with mechanical aids which give additional information and allow a more precise picture of the patient’s status. This allows closer control over the course of the anesthetic. The disadvantage of mechanical monitoring devices is that they in turn must be monitored to ensure that the information they are giving is accurate. Unexpected readings should be verified by examination of the patient before they are acted on, i.e. monitor the patient, not the equipment (Box 2.1)!





Box 2.1   Anesthesia and monitoring checklist







• Endotracheal tube is correctly positioned and the cuff is not overinflated


• Endotracheal tube is securely fastened and not kinked


• Accidental extubation or circuit disconnection has not occurred (apnea alarms and capnograms are useful for detecting accidental disconnection)


• Monitor the central nervous system (ocular signs and muscle tone will indicate the depth of anesthesia)


• Monitor the cardiovascular system (pulse quality, auscultation of heart sounds, mucous membrane color and capillary refill). Monitoring devices that aid clinical assessment of cardiovascular function include esophageal stethoscopes, blood pressure monitors and ECG


• Monitor the respiratory system (tidal volume assessment by observing the rebreathing bag and chest wall excursions, respiratory rate, and mucous membrane color). Monitoring devices include apnea alarms and pulse oximeters


• Monitor and record body temperature (rectal or esophageal)


• Monitor renal function (a urinary catheter connected to an empty intravenous fluid bag via an administration set can measure urine output and thus give an indication of organ perfusion)


• Estimate blood loss and take appropriate measures


• Replace saturated pharyngeal packs


• Release mouth gags at regular intervals


• Reapply eye ointment as required.















Geriatric patients


Many of the patients that require dental procedures are geriatric. It must be remembered that even clinically healthy geriatric patients have physiologic changes in the cardiopulmonary system that can influence the course of anesthesia. Important age-related changes include:




• Decreased cardiac output


• Reduced ability to compensate for blood pressure and circulating volume changes


• Decreased lung compliance


• High small airway closing volume


• Decreased partial pressure of oxygen in arterial blood (PaO2).





A noticeable decrease in circulation time is seen during induction, and further increments of injectable anesthetic agents should not be given too soon.


In addition to the age-related physiologic changes, elderly patients also have psychologic requirements in that they are easily distressed and confused by changes in routine and require gentle handling and constant reassurance.









Brachycephalic patients


In brachycephalic patients, upper airway obstruction should be anticipated. The degree of obstruction, assessed from clinical history and physical examination, needs to be determined prior to anesthesia and surgery. Chronic severe upper airway obstruction eventually results in cor pulmonale, and evidence for this should be checked.


Brachycephalic patients pose a challenge at both induction and recovery. Induction of anesthesia causes relaxation of pharyngeal musculature, and the degree of upper airway obstruction is increased until endotracheal intubation is performed. The ideal is rapid induction and rapid expert endotracheal intubation to shorten the period of increased upper airway obstruction. Mild sedation with low doses of acepromazine and an opioid, e.g. buprenorphine, is adequate in dogs. Boxers are prone to vasovagal syncope with acepromazine and should receive an anticholinergic if acepromazine is used. Alternatively, it should be avoided. Preoxygenation by mask for 5 min, if the animal will allow it, helps prevent hypoxia during induction, but mask induction using an inhalational agent should be avoided.


Airway obstruction during recovery can be dealt with in two ways. First, using an induction agent with a short plasma half-life, e.g. propofol, will ensure a rapid recovery and return of the patient’s ability to maintain its own airway. Isoflurane or sevoflurane provides more rapid recoveries than halothane. Second, the use of an opioid with potent antitussive action, e.g. butorphanol, morphine or oxymorphone, can be used to allow tolerance of the endotracheal tube for a prolonged period. The endotracheal tube should be left in place for as long as possible. Ideally, the animal should be able to sit up or even stand before the endotracheal tube is removed.


Once the endotracheal tube is removed, there is still a risk of obstruction until the patient is fully awake. It is wise to have a small dose of an induction agent available so that reintubation can be performed rapidly if required. Continued oxygenation via a nasal catheter to prevent hypoxia following removal of the endotracheal tube is prudent. The patient’s tongue should be pulled forwards to alleviate obstruction and the mouth kept open to encourage mouth breathing. Recovery in sternal recumbency is ideal as it allows more uniform expansion of the lungs and may promote a more rapid return to consciousness.









Maxillofacial trauma


Patients with traumatic injuries must be stabilized and other potential injuries dealt with prior to anesthesia. Most procedures can be managed with conventional endotracheal intubation, but occasionally passing the endotracheal tube through a pharyngotomy or tracheotomy site may be necessary.


Cats are prone to upper airway obstruction during anesthetic recovery if the nasal passages are occluded with blood and debris. They seem reluctant to mouth breathe during the critical time from extubation until they are completely recovered from the effect of the anesthetic. Anesthetic agents providing rapid recovery are therefore recommended.












Analgesia


Humans can express and describe the sensations of discomfort and/or pain that they experience, and these descriptions are well accepted. Assessment of pain in animals is much more difficult. One must rely on overt signs and the correct interpretation of these signs. Animals probably have no psychologic expectation of pain, so the confounding influence of anticipation is removed. Changed responsiveness to human contact is often a first indicator that the animal is in discomfort. Aggression or avoidance of human contact may occur, but some animals seek excessive human reassurance. Disturbance in the sleep pattern, with an animal sleeping less, is also an indicator of discomfort. Reduced grooming and changes in eating behaviour are often manifestations of chronic pain.


In the presence of oral/dental disease it is rare for the animal to stop eating, instead they change their food preferences (e.g. an animal will selectively only eat soft food) or change the way they chew (e.g. chew selectively on one side). A common feedback from clients after their pet has undergone a remedial dental procedure is that the animal is brighter in general, often showing more interest in exercise and games than prior to treatment. One can speculate that this commonly reported change in general behaviour is attributable to the removal of chronic discomfort and pain.


In human dentistry, there is a good understanding of which disease processes cause discomfort and pain. We also know which procedures are associated with postoperative pain. It seems reasonable to assume that dogs and cats experience discomfort and pain when afflicted by the same diseases and after receiving similar treatment. In following this line of reasoning, overtreatment with analgesics may occur, but the adverse consequences of this are minimal compared with the distress of withholding pain relief.


Common conditions that we know are likely to cause discomfort and/or pain in people, and are thus likely to cause similar sensations to an affected animal, include:




• Complications to periodontitis, e.g. lateral periodontal abscess, toxic mucous membrane ulcers, gingivostomatitis


• Pulp and periapical disease, e.g. acute pulpitis, periapical abscess, osteomyelitis


• Traumatic injuries, including soft-tissue lacerations and jaw fracture.





These conditions may be seen as emergencies in that treatment should not be delayed. They are covered in detail in Chapter 12, but analgesic considerations will be covered in this chapter.


Dental procedures that we know are likely to cause postoperative pain in humans, and are therefore likely to cause similar sensations in animals, include:




• Periodontal therapy, e.g. deep subgingival curettage


• Extraction, especially when extraction sockets are left to heal by granulation.









Mechanisms of pain processing


The ‘pain pathway’ can be split into three principal components:




1. Peripheral tissue nociceptors detect the stimulus and transmit the nociceptive signal via primary afferent nerve fibers to the spinal cord or cranial nerve nuclei.


2. Processing occurs in the spinal cord or brainstem before transmission to supraspinal structures.


3. After further processing at supraspinal sites, the signal induces the conscious perception of pain.





In addition, there are various intrinsic segmental, spinal and supraspinal endogenous mechanisms for inhibiting the transmission of the nociceptive signals. These are mediated by endogenous neurotransmitter systems (opioid, cholinergic, adrenergic, serotonergic).


The appreciation of pain is not just a moment-by-moment analysis of afferent noxious input relayed by a hard-wired transmission system. Instead, it is a dynamic process that is influenced by past experience. Clinical pain can be classified as inflammatory (relates to peripheral tissue damage) or neuropathic (relates to a damaged central nervous system). Clinical pain is characterized by changes in sensitivity, such that stimuli that are not normally perceived as painful become painful (allodynia) and an exaggerated response to a given noxious stimulus (hyperalgesia) develops and spreads to uninjured tissue (secondary hyperalgesia). This sensitization occurs at either or both peripheral and central levels. Peripheral sensitization occurs because of an increase in sensitivity of the nociceptors due to their exposure to high levels of inflammatory mediators and results in an increase in the firing rate of afferent nerve fibers. Central hypersensitivity develops because of changes in the spinal cord. An activity-dependent increase in excitability of dorsal horn neurons develops, which outlasts the nociceptive afferent inputs.


The clinical implications of peripheral and central hypersensitivity are that:




• Once pain is established, analgesic drugs, for a given dose, are much less effective, i.e. pain is more difficult to control.


• The pain perceived by the animal will be greater.





Thus, the evidence is overwhelming that pain should be prevented rather than just treated. It has been shown clinically in dogs (Lascelles et al. 1997) that pre-injury treatment with opioids prevents or markedly decreases the development of central hypersensitivity, but these treatments are far less effective if administered after the injury is initiated. Local analgesics (Bach et al. 1988) have shown similar protective effects. So, by preventing the surgical afferent stimuli from entering the spinal cord, central sensitization can be avoided. Thus, the severity of postoperative pain can be markedly decreased.


The concept of pre-emptive analgesia is the administration of analgesics preoperatively to reduce the severity of postoperative pain. It is important to distinguish between pre-emptive analgesia and alleviation of postoperative pain. In other words, pre-emptive analgesia may block sensitization, but it does not eliminate postoperative pain; additional measures are still required to ensure a comfortable recovery.


The optimum form of pain therapy is continuous pre-emptive analgesia, continuously preventing the establishment of sensitization. The administration of opioids or local anesthetic drugs blocks central sensitization and nonsteroidal anti-inflammatory drugs (NSAIDs) reduce the severity of the peripheral inflammatory response. The combined use of an opioid and an NSAID is more effective than using either drug alone. Local anesthetics (analgesics) can produce complete pain relief by blocking all sensory input from the affected area.


A basic analgesic routine, which can be modified as required, is as shown in Box 2.2.





Box 2.2   Basic analgesic plan for the dentistry and/or oral surgery patient







• Include an opioid in the premedication


• Use local anesthetics prior to surgery and/or administer additional opioids intraoperatively


• Give opioids and/or NSAIDs postoperatively. LA (administered at the end of a procedure) will also provide postoperative analgesia


• Administer NSAIDs during recovery.















Local anesthesia


Local anesthesia (LA) can be used to provide intra- and postoperative analgesia. In contrast to human patients, dogs and cats are not amenable to LA if conscious. So, the techniques are used when the animal is under GA. When given prior to the start of a procedure, the use of LA may reduce the requirement for GA drugs during surgery. When given at the end of a procedure, prior to GA recovery, they will provide postoperative analgesia.


Useful techniques in the oral cavity include infiltration anesthesia and regional nerve blocks. Infiltration anesthesia is where a small amount of anesthetic agent is deposited locally to diffuse into the tissue and exert effect. Regional anesthesia is where the anesthetic agent is deposited as close to the nerve as possible and its effect is thus to block all sensation distally, e.g. placing local anesthetic close to the inferior alveolar branch of the mandibular nerve as it enters the mandibular foramen will desensitize the mandibular teeth and lower lip. In human dentistry infiltration anesthesia is the most commonly used technique and provides adequate analgesia for all teeth except the mandibular premolars and molars, where a mandibular block is used. In veterinary dentistry, the use of regional blocks has been advocated. In fact, infiltration techniques are often not described in veterinary textbooks. This is a shame, as infiltration anesthesia is easier and safer than regional blocks. The main risk with regional blocks is damage to the nerve as the anesthetic agent is placed. Iatrogenic nerve damage (the needle scratches or perforates the nerve) causes pain and it can take weeks to months before the tissue regenerates and the patient is pain free. In rare instances, there is permanent nerve damage. In human dentistry it is advised to never inject into a foramen because of the high risk of nerve damage. Moreover, the patient is conscious and reacts if the needle scratches or perforates the nerve. The sensation is described as an electric shock. In human dentistry, LA is generally not used in the anesthetized patient as there will be no reaction to nerve injury. In veterinary dentistry the described techniques for regional blocks involve placing a needle well into a foramen and are performed on an anesthetized animal where there will be no sensory feedback. In my opinion, regional blocks should be performed with great caution and only be used in areas where infiltration anesthesia is not possible, i.e. mandibular premolars and molars.


All clinically used local anesthetics are membrane-stabilizing agents. They prevent depolarization and thus stop or retard conduction of impulses. Sensation disappears in the following order: pain, cold, warmth, touch, joint and deep pressure. Procaine hydrochloride is the prototype of all local anesthetics. It is the standard drug for comparison of anesthetic effects. For LA in the oral cavity lidocaine, mepivacaine, bupivacaine and ropivacaine are all suitable. The local anesthetic drug chosen for postoperative pain relief should ideally have a long duration of action, and therefore bupivacaine (onset 15 min, duration 4–6 h) is the drug of choice. Lidocaine can be used during surgery for more immediate effect.


The mechanism of action of all local anesthetic drugs is similar. The salt of the anesthetic base (RNH+Cl−) is an ionizable quaternary amine with little or no anesthetic properties of its own because it is not lipid soluble and therefore not absorbed in the nerve membrane. After deposition in tissue that is slightly alkaline and has considerable buffering capacity, the anesthetic base is liberated as follows:


[image: image]


The free anesthetic base (RN) is absorbed in the outer lipid nerve membrane, where anesthetic action takes place. If sufficient local buffering capacity exists to remove the dissociated H+, this reaction proceeds to the right, and active base is liberated which exerts an anesthetic effect. In inflamed or infected tissue, however, the pH is acidic and the result is that only small amounts of free base dissociate from the anesthetic salt, resulting in poor LA.


In human dentistry and oral surgery, vasoconstrictors (adrenaline, L-adrenaline) are routinely used in combination with the local anesthetic. The main reason is to delay systemic absorption of the local anesthetic, thus reducing the toxicity and increasing the margin of safety. Local anesthetics produce analgesia when given in small doses intravenously, but are potent proconvulsants and can induce marked myocardial depression and cardiac dysrhythmias when administered systemically. The addition of vasoconstrictors, by reducing systemic absorption of the local anesthetic, will also increase intensity and prolong anesthetic activity. However, they may increase the risk of cardiac arrhythmias and ventricular fibrillation. In veterinary dentistry and oral surgery, local anesthetics are generally used without the addition of vasoconstrictors. Safe maximum doses are: 4 mg/kg lidocaine and 1–2 mg/kg bupivacaine. I use local anesthetics with added vasoconstrictor to ensure that the anesthetic agent remains locally active for a prolonged period.


A 22–30 gauge, 1 inch needle is used for the regional blocks in dogs; a shorter needle is easier for infiltration anesthesia and for regional blocks in cats. The use of a dental local anesthetic syringe and needle (Fig. 2.1) is strongly recommended. The safe maximum dose is calculated for each animal. In general, 0.25–1.00 mL of local anesthetic agent is deposited per site. Always aspirate for blood before injecting.
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Fig. 2.1 A dental local anesthetic needle and syringe
(A) The ampoule with local anesthetic agent and the needle. An 18-gauge needle is depicted as well to highlight how fine the dental needle is. (B) The metal syringe case. (C) The device assembled and ready for use.









Infiltration


Infiltration anesthesia involves depositing a small amount of local anesthetic (bleb technique) into the gingiva and alveolar periosteum in the region of the apex of the tooth that needs to be desensitized (Figs 2.2–2.4). The anesthetic agent diffuses into the tissue to have local effect on the nerve. The infiltrates are deposited buccally and palatally/lingually as required. This technique can be used to provide desensitization of all teeth in the upper jaw. In fact, regional blocks are not necessary in the upper jaw. Infiltration can also be used to desensitize incisors (Fig. 2.5) and rostral premolars in the lower jaw. It is only for the distal premolars and molars in the mandible that a regional block is required.
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Fig. 2.2 Technique for infiltration anesthesia for desensitization of the buccal aspect of an upper incisor
A small amount of local anesthetic is deposited into the gingiva and alveolar periosteum in the region of the tooth that needs to be desensitized. The anesthetic agent diffuses into the tissue to have local effect on the nerve. The location for buccal desensitization of an upper incisor is shown on a skull (A) and on a cadaver (B).
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Fig. 2.3 Technique for infiltration anesthesia for desensitization of the palatal aspect of an upper incisor
It is often necessary to place anesthetic agent palatally as well. The location for palatal desensitization of an upper incisor is shown on a skull (A) and on a cadaver (B).
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Fig. 2.4 Technique for infiltration anesthesia for desensitization of an upper premolar
The buccal (A) and palatal (B) locations where local anesthetic agent is deposited are depicted on a skull.
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Fig. 2.5 Technique for infiltration anesthesia for desensitization of a lower incisor
The buccal and palatal locations where local anesthetic agent is deposited are depicted on a skull (A,C) and on a cadaver (B,D).












Regional blocks


Regional anesthesia is where the anesthetic agent is deposited as close to the nerve as possible and its effect is thus to block all sensation distally. Figures 2.6 and 2.7 describe the pathways of innervation. Nerve blocks that have been described for use in dentistry and oral surgery are:
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Fig. 2.6 Sensory innervation of the upper jaw
The infraorbital nerve is the continuation of the maxillary nerve in the pterygopalatine fossa. Before entering the infraorbital canal (at the maxillary foramen), the nerve gives off caudal superior alveolar branches, which supply the posterior cheek teeth. Within the canal, the infraorbital nerve gives off middle superior alveolar branches to the cheek teeth. Just before it emerges from the infraorbital foramen (at the infraorbital foramen), it gives off the rostral superior alveolar branches, which supply the upper canine and incisor teeth. The infraorbital nerve divides into a number of large fascicules upon emerging from the infraorbital foramen. These are distributed to the skin and sinus or tactile hair of the upper lip and muzzle. There are external and internal nasal branches and superior labial branches. The palatine nerves (derived from the sphenopalatine branches of the maxillary nerve) provide the sensory innervation to the roof of the mouth, soft palate, tonsil and lining membrane of the nasal cavity.
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Fig. 2.7 Sensory innervation of the lower jaw
The inferior alveolar nerve leaves the ventral lateral trunk of the mandibular division of the trigeminal nerve and enters the mandibular canal at the mandibular foramen. The inferior alveolar nerve accompanies the inferior alveolar artery and gives off sensory branches to the mandibular teeth. Several branches (mental nerves) leave the nerve rostrally and pass out through the mental foramina. The mental nerves are distributed to the incisor teeth and skin ventral to the incisor teeth.
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