ODESSA NATIONAL MEDICAL UNIVERSITY

Department of Oral Surgery
STUDY GUIDE

Subject                «Oral and maxillofacial surgery»

Topic №  3 «Instruments for teeth’ extraction. Methods of teeth’ extraction. Indications and contraindications for teeth’ extraction. Preparation of the patient for surgery.»
                      Year  3         Stomatological faculty

                                                                                        Approved

                                                                                    by the methodical council 

                                                                                    of  the department

                                                                                    «_30_» __08___2023
                                                                                    Record № _1_
[image: image1.emf]                                                                                    Head of the department

                                                                                    Professor                 A.G. Gulyuk                                                                                      

Odessa
The purpose of the lesson:
To introduce indications and contraindications to tooth extraction, armamentarium, techniques of tooth extraction, possible conservative operations; regularities of healing of the socket of the extracted tooth and its medical care; complications during and after tooth extraction, their prevention and treatment.
The plan of the lesson:
1. Brief history of the issue.

2. Indications and contraindications to tooth extraction.

3. Armamentarium for tooth extraction.

4. Methods of tooth extraction using forceps, elevators and burs. Healing of socket.

5. Conservative surgery (replantation, hemisection, coronaroradicular separation, resection of root apex etc).

6. Complications during and after tooth extraction.

Tooth extraction is still the most common surgical operation in medicine. Tooth extraction is an operation in the proper sense of the word, for it includes forced separation and destruction of tissues: mucosa of the periodontal ligament, periosteum, injury of bone structures of the jaw, damage (rupture) of neurovascular bundle, periodontal ligaments holding the tooth in the socket, accompanied by hemorrhage, removal of pathologically changed tissues of the damaged tooth, granulation, granuloma etc.

During and after tooth extraction a number of negative and adaptive responses can occur both in the immediate surroundings of the site of the operation, and in the organism as a whole. Degree of their manifestation depends on the condition of vital systems.

Tooth extraction is known to be the earliest surgical operation, having been mentioned in the works of Aristotle and Hippocrates.

Up to 17th and 18th centuries the operation was life-threatening in the proper sense of the word. With the advent of dental schools and dental professionals, usage of forceps and other tools, by the second half of the 18th century this operation had become virtually safe.

Forceps are also known to have evolved: from primitive lead and iron “tongs” used at the time of Hippocrates (there is an exhibit in the Delphian Temple in Greece), to “anatomical” forceps, introduced by English dentist John Tomes in 1841, which slightly modified are still in use nowadays.

Tooth extraction is performed, as a rule, in connection with acute or chronic inflammatory processes in the tooth and surrounding tissues, in the infected area with multiple pathogenic microflora.

Being an operation, tooth extraction has its indications and contraindications, which can be absolute and relative.

Professor P.P. Lvov (1923) even mentions “tooth extraction due to vital indications”, and professor A.A. Limberg (1930) characterizing processes happening in the damaged tooth and their possible effects states, “gangrenous tooth is a tube filled with septic substance, having one end open into the oral cavity with its microflora, and the other embedded into the bone”.
Absolute indication to extraction of the tooth is acute purulent inflammatory process in the periodontium, bone, or soft tissues caused by this tooth and not responding to conservative treatment.
All other indications are relative, as well as their classification into systemic and local, because any acute or chronic local process has a necessary negative impact on the other systems of organs or even causes pathological changes in them (endocarditis, myocarditis, pyelonephritis, pregnancy toxicosis etc).

The main indications among these are necessity to extract multi-rooted teeth, not responding to conservative treatment, damaged teeth which can not be used for prosthesis, impacted, displaced and supernumerary teeth; teeth accompanied by clinical symptoms of inflammation, odontalgia, malocclusion. The teeth should be extracted in the fractured jaw, if they can hinder the process of consolidation of fragments or cause inflammatory complications. It is also advisable to extract the teeth located in the area of the tumor of the alveolar process or the jaw, the operation being performed together with the excision of the tumor.

Relative indications cause tooth extraction due to orthopedic or orthodontic requirements, in tooth mobility, score 3.

As far as contraindications are concerned, it is necessary to mention that there are no absolute contraindications to tooth extraction. All the contraindications are relative and can be conventionally divided into 2 groups. The first group includes contraindications caused by the patient’s condition demanding delay of the operation, namely acute respiratory disorders, other acute inflammatory diseases, acute disorders of the cardiovascular system (infarction, hypertensive crisis etc), acute disorders of cerebral circulation (stroke, acute craniocerebral trauma etc), exacerbation of mental diseases, exacerbation of endocrine disorders etc.

The aforesaid contraindications are relative due to the fact that given development of purulent odontogenic process, the tooth should be extracted with maximum possible caution and proper medication and psychological maintenance of the surgery.

The second group includes relative contraindications caused by underlying diseases, when the tooth extraction might exacerbate the underlying diseases or cause severe local complications. First of all these are blood disorders, including disorders of coagulation, avitaminosis, scurvy, chronic liver and pancreas diseases, first and third trimester of pregnancy and some other pathologic processes, e.g. malignant or vascular tumors encompassing the teeth.

In these cases tooth extraction with absolute indication is routinely performed in a specialized department with proper consultations of the appropriate specialists (hematologist, endocrinologist, gynecologist etc).

Tooth extraction, like any operation, requires a proper anesthesia, described in the previous lectures, and a proper armamentarium.

The main instrument in question is forceps for extraction of the teeth of the upper and lower jaws, which possess specific features. Depending upon which tooth on which jaw is to be removed, there are forceps to remove incisors, canines, first, second and third molars.

Forceps is to be chosen depending upon the tooth.or the tooth root which is to be removed.

1. exfoliation of the periodontal ligament and gingival margin to provide conditions for proper application of the forceps beaks and prevent damage of soft tissues. This is done with a spatula or elevator.

2. application of forceps: the forceps are seated with palatal and vestibular side on, the upper jaw and with lingual and, vestibular side on the lower jaw, beaks strictly parallel to the long axis of the tooth.

3. forcing the forceps apically as far as possible: the beaks are forced under the reflected periodontal ligament up to the neck of the tooth; if roots are to be removed, the beaks are sometimes moved up to the alveolar edges,

4. fixation of the forceps should be done after they have been forced far enough. Fixation must be firm for the forceps and the tooth to be inseparable. Otherwise, it can slip off during the next stages and injure the opposite teeth. The fixation should not be excessive lest to damage a pathologically changed tooth.

5. luxation of the tooth, by using special motions, depending on the position of the tooth in the jaw, the jaw itself, the shape and number of roots, to loosen and rotate the tooth, breaking the periodontal ligaments in the process.

6. delivery of the tooth is the final stage.

Having completely freed the root from the tissues keeping it in the socket, the tooth is delivered: Inspection and retraction of the socket is performed,

The extraction technique being uniform, there are some peculiarities in extraction of individual groups of teeth caused by the structure, number and shape of roots, correlation of the bony structures of the alveolus and root etc.

When it is impossible to use forceps for tooth extraction, special instruments are used: crane picks (for the roots of the mandibular teeth) and straight picks (for the roots of the maxillary teeth). To extract the lower wisdom teeth “bayonet-shaped” elevator has been introduced. Using the principle of the lever they remove roots. When using elevators is impossible due to a deep fracture of the root, atypical root shape etc, alveolectomy is performed which consists in removing the outer alveolar wall with a bur, thus making the root accessible. Earlier this operation was performed with a chisel and a mallet.

There is a certain difficulty in the extraction of the third mandibular molars which can be displaced or impacted.

After tooth extraction there is an open osseous wound, filled with a coagulant which provides the wound defense against the contents of the oral cavity and its microflora, additional defense being provided by means of the local immunity of the oral cavity.

Another role of a coagulant is restorative, i.e. providing, due to its cellular elements, reparative processes in the socket which heals by secondary intention. Osseous tissue is formed via osteoid tissue during 7-12 weeks (Verlotsky V.V.). In

In this connection, an appropriately and timely formed coagulant plays a crucial role in the operation outcome.

Taking into account the functional , arid esthetic role of teeth, conservative surgery has recently become popular, the main being: 1) tooth replantation, i.e. replacement of the extracted tooth into the socket after appropriately processing both the tooth and the socket — immediately after its extraction (immediate replantation); 2) or after cessation and arresting inflammatory processes in the socket (delayed replantation). This operation is performed by certain indications. By far less common is auto- or allotransplants. To save multirooted teeth and use them for orthopedic purposes, hemisection can be done, i.e. excision of mesial or distal root of mandibular molars together with a part of the crown or resection of buccal roots of maxillary molars, also known as coronaroradicular separation. In affected (mainly single​rooted) teeth with granular or granulomatous periodontitis resection of the root apex is performed, in multi-rooted teeth interradicular granuloma is removed saving the tooth.

Complications occurring during and after tooth extraction are divided into general (discussed in the previous lectures) and local.

Local complications occurring during tooth extraction are commonly traumatic, caused by incorrect methods of tooth extraction or anatomical peculiarities of the tooth or jaw. They include crown fracture, root fracture, damaged adjacent and opposite tissues, raptures of soft tissues, fractured maxillary tuber, fracture of the alveolar process etc. Applying excessive strength while working with an elevator (bayonet-shaped) can cause dislocation or even a fracture of the jaw.

Perforation of the floor of the sinus, profuse bleeding from the socket can be connected with anatomical peculiarities of the sinus structure, its involvement in the pathologic process, infracostal vascular tumor.

The basic prevention of such complications is thorough examination of the patient with radiography and abidance by all surgical process requirements. Treatment of the complication is determined by its character: completion of extraction, suturing of soft tissues, fixation of injured fragments etc. More serious complications require, after first aid being rendered, hospitalization of the patient and appropriate inpatient treatment. Tactics of a surgeon in fracture or dislocation of the jaw or sinus perforation will be discussed in details in the next lectures.

Complications following tooth extraction are socket hemorrhage lasting longer than 15-20 minutes after the operation is completed and inflammatory processes of various degree of intensity in the socket, i.e. alveolitis, alveolar (localized) osteomyelitis, alveolar neuritis.

The hemorrhage can be caused by both general including hypertension, blood disorders, diseases of the liver, anticoagulant therapy etc; and local conditions, namely traumatic tooth extraction, atypical vessel structure, vascular tumors.

Arrest of hemorrhage, depending on the cause, is achieved by local methods, i-e. filling the socket with different turundas, sponge, catgut, local hemostatic medications, and general methods including hemostatic medication therapy with TV injection of all required hemostatic medications in hospital, consulting appropriate specialists.

Inflammatory and pyoinflammatory complications are treated according to the general principles of purulent surgery after evaluating the socket and removing necrotic tissues and pathologic granulations.

Examination and assessment
1. Extraction of teeth

2. Elevators

3.  Extraction procedure

4. Extractions in children

5. Fracture of tooth

6. Transveolar approach

7. Removal of roots

8. Arrest of haemorrhage

9. Post-extractionin structions

10. Indications for extraction:

· Caries

· Periodontal disease

· Tiauma

· Orthodontics

· Involvement in pathology

- infection

- cysts

- tumours
Examination and assessment
A full medical history is necessary before attempting extractions as these are contraindicated in certain conditions such as leukaemias and for patients whose jaws have undergone irradiation. Any previous diffculty with extractions,i ncluding postoperative bleeding or infection, is noted and if serious in extent investigated further.
Clinical examination
The patient's sex, age, general build and bone structure are significant. Heavily built men,have teeth difficult to extract whilst in old age roots are brittle and the bone sclerosed, the so-called 'glass in concrete syndrome'. Access may be difficult in children who have small mouths and in patients with facial scars or

trismus. 
The tooth to be extracted is examined. Teeth misplaced palatally or lingually, rotated, inclined, or single standing teeth in occlusion, are all potentially difficult. Certain teeth frequently have abnormal root formation, particularly the upper and lower third molars. Heavily filled and dead teeth or those suffering from long-standing periodontal disease tend to become brittle. Periodontal disease predisposes to post-operative bleeding and infection. In acute ulcerative gingivitis or where the gingival condition suggests a blood dyscrasia, all extractions must be delayed until these have been treated.
Radiographic examinstion 
The nature of the root form and bone structure can only be determined from radiographs, and ideally these should always be taken before extraction, but in practice this is done when the history or examination suggestst he extractions will be difficult.It should be a routine procedure for all lower third molars and misplacedt eeth.Intraoralp eriapicalv iewss houlds howt he whole of the crown, root and alveolus and demonstrate the relationship of the roots to such important structures as the maxillary sinus and the inferior dental canal. Radiographs must be examined carefully as certain features, such as extra roots on molar teeth, are easily missed.
Assessment
All the findings on examination and radiography are considered, particularly the number, size, shape and position of roots and any signs of hypercementosis or resorption. The condition of the supporting bone, especially evidence of sclerosisr, esorption or of secondaryc onditions such as apical granulomas and cysts, is noted. Where any of these complications occur the treatment plan should be modified to meet them.
Extraction of teeth
Extraction of teeth:

1. Knowledge of tooth morphology

2. Application of force related to tooth morphology

3. Use of forceps

4. Use of elevators to assist and facilitate

5. Position of patient vital to success
Tooth morphology
For the surgeon to extract teeth successfully it is important to understand themorphology of the roots of the tooth which is to be extracted. Only then can force be applied appropriately to remove the tooth.
Upper incisors and canines
Upper incisors and canines have single,conical roots and are therefore rotated with a purposeful action, the forceps turning through as wide an arc as possible without damaging adjacent teeth. The upper canine, because its root is slightly flattened mesiodistally can be extracted by an outward buccal movemenitf it is resistant to rotation.
Upper premolars
Upper premolars have either one strong root markedly flattened mediodistally or two fine conical roots placed buccally and palatally.They are extracted by a limited bucco-palatal movement lest the apices should break.
Upper first and second molars
Upper first and second molars both have three roots which are usually somewhat flattened. The palatal diverges strongly from the two buccal roots. They are taken buccally with a long, steady movement whilst the upward pressureis maintained. Palatal movementi s contraindicated as it may cause the palatal root to fracture.
Upper third molars
The morphology of upper third molar roots varies widely; some are fused, others have three fine roots. They are extracted in the same way as the other upper molars, but it is wise to take a radiograph first.
Lower incisorsa nd csnines
The roots of lower incisors and canines are flattened mesiodistally and as the buccal plate of bone is very weak they are extractedw ith an outward buccal movement.
Lower premolars
Lower premolars and canines have conical roots and are therefore rotated.
Lower first and second molars
The roots of lower first and second molars are flattened mesiodistally. They should be extracted by a buccal movement while the downward pressure is maintained.
Lower third molars
A wide variation occurs in the root form of lower third molars and in their positionin the mandible as they are often misplaced or inclined. Radiograph should always be taken before extraction which may require an open or transalveolar approach
Deciduous teeth
The upper and lower incisors and canines are extracted with the same movements used for their permanent successors. The molar teeth, however, have divergent roots which enclose the follicle of the developing premolar teeth and it is possible to remove or damage the latter when extracting a deciduous molar. Great care must be taken in using the forceps, which should not be driven too far up the periodontal membrane. They are applied to the tooth root, avoiding the bifurcation under which the permanent tooth germ nestles.

Where, owing to caries or a fracture of the tooth during surgery, a deciduous molar root is retained which cannot be grasped with the forceps, it may be extracted by applying a right-angled Warwick James elevator to the mesial aspect of mesial roots or distal aspect of distal roots to elevate them gently along their natural curvature. Should there be a risk of damaging the underlying permanent tooth, then the retained root is best left and the patient's parent told the reason.
Forceps
Forceps are designed to apply appropriate forces to the teeth. They have two blades with sharp edges to cut the periodontal flbres. The blades are wedgeshaped to dilate the socket and are hollowed on their inner surface to fit the roots. They are made in various sizes and a range should be available so that a pair may be selected which fit snugly round the roots and have even contact with the cementum over a wide area. One- or two-point contact is bad and prevents the tooth being gripped ûrmly. They should engage only the roots and never the crowns of the teeth. The blades are hinged which allows them to close and grasp the root. The

handles act as a lever which gives the operator a mechanical advantage. The farther from the blades the surgeon grasps the handles the less effort he will have to make to apply force to the tooth. In order to drive the forceps blade straight up the long axis of the tooth the shape of the handle is varied. Lower forceps have handles at right angles to the blades, upper forceps are straight for anterior teeth and cranked for the posteriors. For the upper third molars the beaks as well as the handles are bent.
Extraction of teeth with forceps
The extraction of teeth is a surgical operation based primarily on an anatomical appreciation of their attachment in the jaws. First the soft tissues of the gingival attachment and periodontal membrane are cut to separate the tooth from bone. Next the socket is dilated either by instruments with wedge-shaped blades which are driven along the periodontal membrane,o r by moving the root to expand its bony socket. Finally when the tooth is loose it may be drawn out of the alveolus. When completed with forceps, extractions are performed in two movements.
First movement
This is the same for all the teeth of both jaws. The forceps are applied on the buccal and the palatal or lingual aspect of the tooth, regardless of whether it is normally or abnormally positioned in the arch. For multirooted teeth, unless full forceps are used, the blades must be kept on a root, not the bifurcation. The blades are passed carefully under the gingival margin of the tooth avoiding damage to the soft tissues, and driven up or down the roots (according to the jaw concerned) in the same plane ast he long axis of the tooth to penetrate as far as possible.  This can only be done successfully if the forceps blades are helds ufficiently apart that they do not grip the tooth root. Considerable force is used, particularly in the upper jaw. In the lower jaw this must be limited to that which the operator can counteract by supporting the mandible with his free hand. Whilst driving up the root in this way the blades should be in contact with the root surface but not gripping it. This movement cuts the gingival attachment and periodontal membrane and also uses the wedge-shaped blades to dilate the socket. Conical roots may sometimes be extracted by this movement alone.
Second movement
The first movement completed, the blades of the forceps are closed to grasp the root and a second movement is performed which by moving the tooth roots uses them to dilate further the socket and to free them from the periodontal membrane. During this action, to prevent the blades slipping off the tooth, a firm vertical pressure up or down the long axis of the root must be maintained. The charaçter of the second movement depends on two factors. Firstly, in both upper and lower jaws the palatal or lingual alveolar bone is thicker than the buccal bone, and secondly,t he anatomy of the roots of the various classes of teeth differs both in their number and shape. Considering the upper first molar in more detail it can be seen that two forces are applied to the tooth. If a buccal force is applied alone this produces a rotation of the tooth which is likely to cause a fracture. If a greater upwards force is applied simultaneously this produces a rotation approximately through the apices of the buccal roots and this allows the whole of the buccal surface of the tooth to expand the socket. The palatal root is pulled out of the socket along its arc of curvature. This mechanical principle can be applied to lower molar teeth also. The use of excess force is avoided, and every effort is made to develop 'feeling' through the forceps. This enables the surgeon to recognise resistance
to excursions in certain directions and to exploit other movements which the tooth will follow more easily, and so to extract always along the line of least resistance.
Difficult extractions
The ultimate aim of the student is to acquire the ability to assess the tooth he wishest o extract and to modify his technique accordingly. During the operation the second movement is always slow, steady and purposeful and not a series of short, jerky, shaking gestures which are both ineffective and unpleasant for the patient. Should there be complete resistance to the forceps when the usual pressure is applied the operation is stopped and a new assessment made with radiographsw. here necessary the roots are freed through a transalveolar approach by making a flap, removing bone and dividing the tooth, rather than by exerting more and more force till the tooth breaks.
Elevators
Elevatorsa re single-bladedin strumentsf or extractingt eeth and roots,w hich they do by moving them out of the sockets along a path determined by the natural curvature of the roots. They are applied to the cementum on any surface, usually the mesial, distal or buccal, at a point (the point of application) where there is alveolar bone to provide them with a fulcrum. An adjoining tooth must never be used as the fulcrum, unless it is also to be extracted at the same visit, as it might be loosened accidentally.

Elevators are supported against slipping by resting the forefingers of the working hand on an adjacent tooth or the jaw. They may be pushed firmly between tooth and bone to engage the point of application, but when elevating the tooth the force used is carefully controlled and should not exceed that which can be applied by rotating the instrument between finger and thumb. Where this is insufficient to move the tooth, other measures such as removal of bone or division of the tooth may be necessary. An elevator should never be used as a class 1 lever, that is like a crowbar, as bone will be crushed and the mechanical advantage is such that the jaw may be fractured.

Throughout elevation its effects on the tooth to be extracted and on the adjacent teeth is carefully watched so that ineffective or damaging movements are avoided. Where a tooth is standing distal to the one to be extracted every precaution must be taken not to transmit injurious forces to it. Many elevators have been designed to exert more than finger and thumb pressure,  but these should not be used to extract teeth. A description follows of some elevator which are safe to use, provided the above principles are obeyed.
Coupland's elevator
Coupland's elevator is made in three sizes; each has a single blade not unlike that of the forceps. It may be used as a wedge to dilate the socket when driven vertically up the periodontal membrane. More commonly it is used as a pulley lever, the mechanical advantage being obtained through the greater diameter of the handle over that of the blade. When inserted horizontally between tooth and bone the sharp blade engages the point of application on the cementum and, with the alveolar bone as a fulcrum, the handle is rotated to lift the root out of its socket alons its line of withdrawal.
Warwick Jumes elevators
Warwick James elevators are a pair of fine elevators. The blade may be driven into the periodontal membrane to engage the root either mesially, distally or buccally and the handle rotated to lift it from its socket. A straight Warwick James elevator is also available and used in a similar wav to the Coupland's elevator.
Cryer's elevators
Cryer's elevators are made in pairs, a right and left, and have a short, sharppointed, triangular blade at right angles to the handle. They are used exactly like the right-angled Warwick James elevators but the larger, stronger blade gives them a superior mechanical advantage particularly when they are applied buccally to roots or to molar teeth at their bifurcation.

In molar teeth, especially in the mandible, where one root is retained a Cryer's elevator may be inserted into the adjacent empty socket and the sharp point used to remove the inter-radicular bone until it can engage the cementum. The bone is flaked away starting at the occlusal margin of the septum and working down towards the root apex. The combined use of forceps and elevators The combined use of these instruments will enable the operator to exploit the best qualities of both and thereby develop a gentle progressive technique. The first instrument to be applied should be a Coupland's elevator driven vertically up the long axis. This will cut the periodontal membrane and dilate the bony socket on both buccal and lingual aspects and indicate if undue resistance is present. As soon as there is some response to the elevators, forceps may be applied.
Extraction procedure

The supporting hand
The responsibility for seeing that the jaws are adequately supported rests with the operator, and his free hand is used for this purpose. This is particularly important in the mandible where the downward force must be resisted. Under local anaesthesiaa, prop may be inserted and the patient can help by biting firmly on this. Under general anaesthesia the anaesthetist assists by supporting the mandible at the angles. Satisfactory support is equally important when using forceps or elevators. The other function of the supporting hand is to retract the cheeks and tongue and to protect the tissues. This is done by placing a finger and thumb (or two

fingers) one on each side of the gum on the buccal and the lingual or palatal aspects of the tooth. At the same time the operator is able to feel that the blades of the forceps are indeed under the mucous membrane and correctly applied to the tooth. During the second movement of extraction, the watching fingers can feel any slipping of the forceps on the tooth or any tendency of adjacent teeth to move, or alveolar bone to fracture. When working on the maxilla the free flngers of the supporting hand should be kept closed to avoid the fingers causing accidental damage to the patient's eyes.
Stance
The right-handed operator stands facing the patient to the left of the chair but not too close as this makes lighting difficult. The stance has been compared to that of a boxer about to deliver a blow. The left foot is advanced, the weight balanced on both feet, with the arms slightly bent. The left hand is put forward to support the jaw whilst the right grasps the forceps' This position is adopted for the extraction of all upper teeth and for those in the left mandible.

Teeth in the right mandible are extracted from behind the patient. The feet are àpart with the right slightly advanced, and the left arm is placed round the patient's head to support the lower jaw.
Chair position
The patient should be seated upright with the buttocks well back in the chair and the head supported with the neck slightly extended. The height of the chair is adjusteds o that the operator has a clear view of the tooth without bending or twisting of the spine. A good posture should be maintained at all times. In general the chair is higher for extractionsi n the upper jaw and lower for those in the lower jaw.
Order of extraction of teeth
To prevent blood from the sockets of extracted teeth obscuring the field of operation it is usual to remove lower teeth before uppers, and posteriors before anteriors. Unnecessary movement to and fro about the chair is avoided by starting multiple extractions with those from the right mandible, which are the only ones done from behind on the sitting patient. It is wise to begin with the most painful tooth when undertaking multiple extractions lest any surgical or anaesthetic difficulty prevents the completion of the operation. Similarly, when working under local anaesthesia only one quadrant of the mouth should be injected at a time. When the surgery in this area has been successfully completed a new quadrant may be injected. lt is better to take out teeth liom one side of the mouth only at one visit, thereby leaving the other comfortable for chewing. The extraction of a great many teeth at one out-patient sitting is contraindicated as it may upset the patient and the blood loss can be considerable. It is not possible to state a figure for the number of teeth as much will depend on the surgical difficulty and the patient's health and morale, but between four and eight would seem reasonable. Where it is necessary to do more at one visit the patient should be kept in the recovery room for at least half an hour postoperatively and then accompanied home by a relative. Alternatively the patient should be admitted to hospital.
Extractions in children under out-patient general anaesthesia
Out-patient general anaesthetics are now restricted to facilities that are in close proximity to critical care and are reserved for children under 16. Use of sedation in the form of relative analgesia is becoming more common. Adults requiring a general anaesthetic are listed as day-cases, or if necessary as an in-patient.

The surgeon checks the patient's name, the teeth to be extracted, and that there are no loose teeth in the mouth. The patient is treated in the supine position. With the anaesthetist's agreement a prop, the smallest which will keep the mouth open widely, should be placed as far back in the mouth as possible. The prop must be inspected before it is put in place to ensure it is in good condition and that there is a chain firmly attached to it which can be left hanging out of the mouth.

When induction is complete the mouth must always be packed with a length of gauze. The pack is inserted into the lingual sulcus to lift the tongue against the soft palate and thus occlude the oral airway. This should safeguard the nasal airwav which the anaesthetist uses to maintain the anaesthetic. Care must be taken not to overpack. Whilst the teeth are being extracted the surgeon must not obstruct the airway, particularly by failing to support the lower jaw. He should beware when extracting from the upper jaw of damaging the lower lip byt rappingit between forceps and lower teeth. All broken tooth fragments are removed from the mouth immediately, and, together with the extracted teeth, are placed in a special receptacle, are  being taken not to carry them back into the mouth by accident. On finishing the operation the prop and pack are removed by the person who put them in place, and the patient is turned on his side with the lower jaw held forward to allow blood to drain out of the mouth. The mandible is pushed into occlusiotno checkt hat the condyles are not dislocated. The teeth are counted and all apices checked.
Extractions with the surgeon seated
The chair is adjusted with the patient supine and the surgeon seated on a mobile chair capable of moving in an arc about the patient's head. Only one pattern of lower right-angled premolar forceps is necessary for all
extractions in both upper and lower jaws. This is made possible by the use of both hands. The extractions are performed using the principles described previously in this chapter. The upper and lower teeth on the right side are extracted with the right hand, those on the patient's left with the left hand. Some slight modiflcation of the supporting hand is necessary when working on the upper jaw, but the use of right-angled forceps does not require any change in the basic movements used in either jaw. It must be emphasised that there are hazards in operating on a supine patient as displaced teeth, roots or fillings may fall back into the pharynx and the dental surgeon must take adequate steps to prevent this by getting the conscious patient to co-operate by turning his head well to one side during the operation. Further the assistant should have high power suction and a suitable instrument immediately available for grasping any displaced object. Under general anaesthesia the throat must be adequately packed off.
Fracture of the tooth
Fracture of the tooth during extraction occurs frequently, though its incidence may be reduced by a conscientious assessmenat nd a careful progressive technique. Where the fracture is at or above the level of the margin of the alveolar bone and is thought to be due to brittleness or caries and not to excessivere sistance, then the extraction may be continued using forceps and elevators as for standing teeth. In other cases if the fracture is below the level of the alveolar margin or there appears to be undue resistance, the situation should be re-assessed with radiographs. The retained portion may vary in size from a whole root to a tiny apex. It may have broken either before or after there was movement of the tooth. The frrst decision to be made is whether the root should be left or extracted. There is little doubt that all pieces over 3mm in length, or those which are nonvital or loose in the socket and might behave as foreign bodies, should be

removed. This procedure may be contraindicated if the root lies near some important structure which could be damaged or if there are special medical considerations. Fractured roots of teeth extracted for orthodontic treatment should be removed. Where the orthodontist wishes to move teeth into the extraction site every effort must be made to conserve alveolar bone for this purpose. Whenever it is thought unnecessary or unwise to extract the roots they should be radiographed, the fact noted in the records and the patient must always be told of their presence.

Some roots can be seen by direct vision and the operator may decide he can apply elevators or forceps to them successfully through the socket, but often the very limited access makes this difficult and such manipulations can cause considerable trauma to bone and soft tissues. Where the retained fragments cannot be seen by direct vision it is bad surgical practice to attempt them'blind' and an open or transalveolar approach is required.
The transalveolar approach
This is used to facilitate the extraction of retained roots or teeth which are considered difficult to extract or prove resistant to normal application of forceps or elevators. The surgeon must make a step-by-step plan for this operation, analysing carefully the size of flap, amount of bone removal and the point of application required to deliver the tooth or root satisfactorily.

A mucoperiosteal flap is raised to expose the alveolar bone enclosing the retained root. The incision should start at least the width of one tooth behind the root and maybe carried as far forward again. Where standing teeth are present it is made in the gingival crevice. From its anterior end the incision is then cut obliquely forwards and up or down into the buccal sulcus. It is designed to avoid dividing the interdental papilla between standing teeth and should lie firmly supported on bone after the root has been removed. Another oblique incision posteriorly may be required to provide adequate access.

Bone is then removed to expose the root for a few millimetres to provide a new point of application for an elevator mesially, distally or buccally, and to obtain an unobstructed line of withdrawal. An elevator can be used to remove the root. For larger roots a Cryer's elevator can be satisfactorily applied buccally by drilling a hole into the root with a fissure bur at the level of the remaining alveolar bone. This is directed towards the apex at an angle of 45º to allow the elevator a greater range of upward movement. Sometimes, where there is hypercementosis or an apical hook, bone may have to be removed down to the apex to free it, care being taken not to expose the roots of neighbouring teeth. Palatal roots of upper molars do present a problem. When approached buccally it is necessary to remove both the outer alveolar plate and their inter-radicular bone on the buccal aspect of the palatal socket. This gives good access and is a safe approach if the maxillary sinus does not dip down between the roots, but is very extravagant of alveolar bone. A palatal approach is advocated by some but it is more difflcult to see into the wound and the bone is quite thick over the apical third of the root. An intra-alveolar approach is probably the best, the interseptal bone between palatal and buccal roots being slowly removed with burs till the root is exposed and an elevator can be used to draw it down. Where the whole of a difficult tooth or all the roots of an upper or lower molar tooth are retained, the buccal bone should be removed at least to the level of the bifurcation to allow forceps or elevators to be used. A Cryer's elevator may be applied buccally at the bifurcation to lift the roots. In many cases the radiographs will show them to have an be done with a fissure bur. Teeth must not be divided unless they have been exposed sufficiently to leave an adequate point of application on what remains of the roots after division. A strong word of warning is necessary on two matters. First, the use of elevators on single retained roots which are in close relation to the maxillary sinus, or floor of the nose. Upward pressure must not be used even to gain a point of application, as this may cause the root to be displaced into one of these cavities. Bone should be gently removed to expose the root on one surface and downward movements only employed to extract it. In the mandible the inferior dental canal may present a similar hazard. Second, wherever flaps are being raised or bone removed near to the mental foramen the mental nerve must always be found, and preserved. In this respect bone-cutting should be severely limited in the vicinity of this structure.
Removal of roots after the socket has healed
The dental surgeon may be required to extract buried roots as a preparation for dentures, or because they are believed to be a source of pain or sepsis.
Localising roots
Once more, diagnosisa nd assessmenits all-important if minimal damagei s to be inflicted on the alveolar bone. The first step is to localise the root accurately with two radiographs at right angles to each other; both intraoral apical and occlusal views are required.
Removal of roots
The principles for removal of old retained roots are the same as for newly fractured teeth. In edentulous jaws the flap may be difficult to reflect and the horizontal in cisioni s best made just buccal to the alveolar crest where the mucous membranies less tightly bound down. Where root apices are deeply placed it is possible to make a curved incision in the alveolus away from the crest of the ridge and remove the fragments through this. Bone is removed sparingly and large roots may be divided to bring the occlusal portion apically as every attempt must be made to spare the denture-bearing ridge.
Arrest of haemorrhage
After extracting teeth haemorrhage is arrested by asking the patient to bite gently but firmly on the rolled tp gauze swab placed over the socket.The buccal and lingual gingival margins of the sockets must not be displaced outward by the swab as this may lead to more bleeding. Should this not stop after ten minutes, digital pressure is applied to the margins of the socket to localise the bleeding point and to confirm that it can be stopped by pressing the gum against the bone. Where this is effective simple interrupted or horizontal mattress sutures are placed across the socket to draw the buccal and lingual alveolar mucoperiosteum together. Though sutures closing an incision shouldn ot be tied tightly, an exception is post-extraction haemorrhage where the soft tissues must be firmly drawn against the bone. Tight suturing of this kind is contraindicated where a defective clotting mechanism (as in haemophilia) may result in large haemotomas forming in the tissue spaces if the blood is prevented from escaping into the mouth.
Agents assisting haemostasis
Vasoconstrictosr such as adrenalin1 :1000 in distilled water have been applied topicallyto bleeding wounds. Their use is contraindicated for two reasons. First, once the local effect has worn off it is not unusual to have a reactionary haemorrhage. Second, excess use may result in absorption of appreciable quantities of the adrenalin to give systemic pressure symptoms. Certain agents assist the physiological clotting mechanism. The most important is thrombin which acts on fibrinogen to form fibrin. Either human or bovine varieties are available and may be applied topically either as a powder or as an aqueous solution on gauze.  Tianexamic acid mouthwash (10%) is advocated and helps to prevent fibroinolysis. It has been used successfully to maintain haemostasins patients taking warfarin.

Mechanical agents, which include fibrin foam, gelatin foam, oxidised cellulose and oxidised regenerated cellulose are substancews hich form a water wettable meshwork and assist clot formation. In generals urgery they appear to be readily absorbed from wounds. In oral surgery the use of oxidised cellulose can give effective clot support and is resorbed with only few complications.
Post-extraction instructions
The incidence of post-extraction haemorrhage may be reduced by clear postextraction instructions. The patient must be warned not to use a mouthwash for the frrst 24 hours and thereafter normal oral hygiene may be resumed. Very hot or cold foods, alcohol or exercisea re best avoided over the same period. Should bleeding occur he must sit up in bed or on a chair and bite on a rolled-up handkerchiefW. here after half an hour these measures fail professional advice is required and he must be given the telephone number and

address at which he can contact the dental surgeon. Where extractions were performed under a local anaesthetic the danger of biting or burning the anaesthetised lips or mouth should be stressed, particularly to children.
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Answer the questions:
1. Why there are no absolute contraindications to tooth extraction?

2. Why contraindications to tooth extraction are relative?

3. Explain logic grounds for each stage of tooth extraction.

4. Describe and explain the distinctive features of forceps for definite types of the teeth.

5. Describe and explain the distinctive features of the forceps for the upper and lower jaws.

6. What are indications and the techniques of conservative surgery?

7. What are the dentist’s actions in complications during tooth extractions?

8. Explain the due dentist’s actions for prevention and treatment of postoperative socket hemorrhages.

9. What are the methods of treatment of alveolitis, alveolar osteomyelitis and their prevention?

10. Principles and morphologic stages of osseous tissue regeneration in the area of the extracted tooth.
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