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The purpose of the lesson:
1. To point out the major indications for mandibular anesthesia. 

2. To learn out the basic techniques of mandibular anesthesia.

Any practicing dentist or dental hvgienist is well aware that a major clinical difference exists in the suc​cess rates for maxillary nerve blocks (i.e., posterior supe​rior alveolar and infraorbital) and those for mandibular blocks.

Achieving clinically acceptable anesthesia in the max​illa is rarely a problem, except in instances of anatomical anomalies or pathological conditions. Less dense bone covers the apices of maxillary teeth, and the relatively easy access to large nerve trunks provides the well- trained administrator with success rates of 95% or higher

Not so in the adult mandible. Successful pulpal anes​thesia of mandibular teeth is quite a bit more difficult to achieve on a consistently reliable basis. Success rates of 80% to 85% for the inferior alveolar nerve block, the most frequently administered mandibular injection, attest to this fact.1 Reasons for these lower success rates include the greater density of the buccal alveolar plate (which precludes supraperiosteal injection), limited accessibility to the inferior alveolar nerve, and the wide variation in anatomy. Although an 80% rate of success does not seem particularly low, consider that one out of every five patients will require reinjection to achieve clinically adequate anesthesia.

Six nerve blocks are described in this chapter. I wo of these—involving the mental and buccal nerves— provide regional anesthesia to soft tissues only and have exceedingly high success rates. In both instances the nerves anesthetized lie directly beneath the soft tis​sues, not encased in bone. The four remaining blocks— the inferior alveolar, incisive. Gow-Gates mandibular, and Vazirani-Akinosi (closed-mouth) mandibular—pro​

vide regional anesthesia to the pulps of some or all of the mandibular teeth in a quadrant. Although these techniques can be used successfully in either the max​illa or the mandible, their greatest utility lies in the mandible, for in the mandible they can produce pulpal anesthesia of a single tooth without the lingual and buc​cal soft tissue anesthesia that occurs with other nerve block techniques.

The success rate of the inferior alveolar nerve block is lower than for most other (maxillary) nerve blocks, because of anatomical considerations in the mandible (primarily the density of bone), the administrator must accurately deposit local anesthetic solution to within 1 mm of the target nerve. The inferior alveolar nerve block has a significantly lower success rate because ol two factors—(I) anatomical variation in the height ol the mandibular foramen on the lingual side ol the ramus and (2) the greater depth of soil tissue penetration required—that consistently lead to greater inaccuracy. Fortunately, the incisive nerve block provides pulpal anesthesia to the teeth anterior to the mental foramen (i.e.. the incisors, canines, first premolars, and [most of the time] second premolars) The incisive nerve block is a valuable alternative to the inferior alveolar nerve block when treatment is limited to these teeth. To achieve anesthesia of the mandibular molars, however, the infe​rior alveolar nerve must be anesthetized, and this fre​quently entails (with all its attendant disadvantages) a lower incidence of successful anesthesia.

The third injection technique that provides pulpal anesthesia to the mandibular teeth, the Gow-Gates mandibular nerve block, is a true mandibular block injection because it provides regional anesthesia to vir​tually all the sensory branches of V v In actual fact, the Gow*Gates may be termed a high inferior alveolar nervt block. When it is used, two beneficial effects arc noted:

(1) the problems associated with anatomical variations in the height of the mandibular foramen are obviated and

(2) anesthesia of the other sensory branches ofV3 (e.g., the lingual, buccal, and mylohyoid nerves) is usually obtained along with that of the inferior alveolar nerve. With proper adherence to protocol (and with experi​ence using this technique), a success rate in excess of 95% can be achieved.

Another V nerve block, the closed-mouth mandibu​lar nerve block, is included in this discussion, mainly because it allows the doctor to achieve clinically ade​quate anesthesia in an extremely difficult situation—one in which a patient has limited mandibular opening as a result of infection, trauma, or postinjection trismus. It is also known as the Vazirani-Akinosi technique (alter the doctors who developed it). Some practitioners use it rou​tinely for anesthesia in the mandibular arch. I describe the closed-mouth technique mainly because with experience it can provide a success rate of better than 80% in situa​tions (extreme trismus) in which the inferior alveolar and Gow-Gates blocks have little or no likelihood of success.

In ideal circumstances the individual who is to admin​ister the local anesthetic should become familiar with each of these techniques. The greater the number of techniques at one's disposal with which to attain man​dibular anesthesia, the less likely it is that a patient will be dismissed from an office because adequate anesthesia could not be achieved. More realistically, however, the administrator should become proficient with at least one of these procedures and have a working knowledge of the others to be able to use them with a good expecta​tion of success should the appropriate situation arise.
INFERIOR ALVEOLAR NERVE BLOCK
The inferior alveolar nerve block, commonly (but inac​curately) referred to as the mandibular nerve block, is the most frequently used and quite possibly the most important injection technique in dentistry. Unfor​tunately, it also proves to be the most frustrating, the one with the highest percentage of clinical failures (approxi​mately 15% to 20%) even when properly administered.'

It is an especially useful technique for quadrant den​tistry. A supplemental block (buccal nerve) is needed only if soft tissue anesthesia in the buccal posterior region is required. On rare occasion a suprapcriosteal injection (infiltration) may lxj needed in the lower incisor

region to correct partial anesthesia caused by the overlap of sensory fibers from the contralateral side. A periodon​tal ligament (PDL) injection might be required when iso- lated portions of mandibular teeth (usually the mesial root of a first mandibular molar) remain sensitive follow​ing an otherwise successful inferior alveolar nerve block.

The administration of bilateral inferior alveolar nerve blocks is. in my opinion, rarely called lor in dental treatments other than bilateral mandibular surgeries. They produce considerable discomfiture, primarily from the lingual soft tissue anesthesia, which usually persists for several hours after injection (the duration, of course, being dependent upon the particular anesthetic used). The patient feels unable to swallow and, because of the lack of all sensation, is more likely to scll-injure the anes​thetized soft tissues, as well as being unable to enunciate well. I prefer to treat, whenever possible, the entire right or the entire left side of a patient's oral cavity (maxillary and mandibular) at one appointment rather than admin​ister a bilateral inferior alveolar nerve block. Patients arc much more able to handle the posttreatment discomfort (e.g., feeling of anesthesia) associated with bilateral max​illary than with bilateral mandibular anesthesia.

One situation in which bilateral mandibular anesthe​sia is frequently used involves the patient who presents with six or eight lower anterior teeth (e.g., canine to canine) requiring restorative or soft tissue procedures. Two excellent alternatives to bilateral inferior alveolar nerve blocks are either bilateral incisive nerve blocks (where lingual soft tissue anesthesia is not required) or a unilateral inferior alveolar block on the side that (I) has the greater number of teeth requiring restoration or (2) requires the greater amount of lingual intervention, com​bined with an incisive nerve block on the opposite side. It must be remembered that the incisive nerve block does not provide lingual soft tissue anesthesia; thus lin​gual infiltration may be required.

In the following description of the inferior alveolar nerve block, the injection site will be noted to be slight​ly higher than that usually depicted. The success rate of this technique, used for many years at the University ol Southern California School of Dentistry, approaches 85% to 90% and higher with experience.
Other common name Mandibular block
Nerves anesthetized
1. Inferior alveolar, a branch of the posterior division of the mandibular

2. Incisive

3. Mental 

4. Lingual (quite commonly)
Areas anesthetized 
1. Mandibular teeth to the midline

2. Body of the mandible, inferior portion of the ramus

3. Buccal mucoperiosteum, mucous membrane anterior to the mandibular first molar (mental nerve)

4. Anterior two thirds of the tongue and floor of the oral cavity (lingual nerve)

5. Lingual soft tissues and periosteum (lingual nerve)
Indications
1. Procedures on multiple mandibular teeth in one quadrant

2. When buccal soft tissue anesthesia (anterior to the first molar) is required

3. When lingual soft tissue anesthesia is required
Contraindications
1. Infection or acute inflammation in the area of injection

2. Patients who might bile either the lip or the tongue—for instance, a very young child or a physi​cally or mentally handicapped adult or child
Advantages One injection provides a wide area of anesthesia (useful for quadrant dentistry)
Disadvantages
1. Wide area of anesthesia (not necessary for localized procedures)

2. Rate of inadequate anesthesia (15% to 20%)

3. Intraoral landmarks not consistently reliable

4. Positive aspiration (10% to 15%, highest of all immoral injection techniques)
5. Lingual and lower lip anesthesia, discomfiting to many patients and possibly dangerous for certain individuals

6. Partial anesthesia possible where a bifid inferior alve​olar nerve and bifid mandibular canals are present
Positive aspiration 10% to 15%
Alternatives
1. Mental nerve block, for buccal soft tissue anesthesia anterior to the first molar

2. Incisive nerve block, for pulpal and buccal soft tissue anesthesia of teeth anterior to the mental foramen

3. 3. Supra periosteal injection, for pulpal anesthesia of the central and lateral incisors, and sometimes the premolars

4. Gow-Gates mandibular nerve block

5. Vazirani-Akinosi mandibular nerve block

6. PDL injection for pulpal anesthesia of any mandibu​lar tooth

7. Intraosseous injection for osseous and soft tissue anesthesia of any mandibular region

8. Intraseptal injection for osseous and soft tissue anes​thesia of any mandibular region
Technique
1. A 25-gauge long needle recommended for the adult patient

2. Area of insertion: mucous membrane on the medial side of the mandibular ramus, at the intersection of two lines—one horizontal, representing the height of injection, and the other vertical, representing the anteroposterior plane of injection

3. Target area: inferior alveolar nerve as it passes down​ward toward the mandibular foramen but before it enters into the foramen

4. Landmarks 

· Coronoid notch (greatest concavity on the anteri​or border of the ramus)

· Pterygomandibular raphe

· Occlusal plane of the mandibular posterior teeth

1. Orientation of the bevel: less critical than with other nerve blocks, because the needle approaches the inferior alveolar nerve at an approximately right angle

2. Procedure

  - Assume the correct position.

· For a right inferior alveolar nerve block and a right-handed administrator, sit at the 8 o’clock position facing the patient .
· For a left inferior alveolar nerve block and a right-handed administrator, sit at the 10 o’clock position facing in the same direction as the patient.
· Position the patient supine (recommended) or semisupine. The mouth should be opened wide to permit greater visibility of and access to the injection site.

· Locate the needle penetration (injection) site.

There are three parameters that must be considered during the administration of the inferior alveolar nerve block (IANB)—the height of the injection, the antero​posterior placement of the needle (which helps to locate a precise needle entry point), and the depth of penetration (which determines the location of the infe​rior alveolar nerve).

1). HEIGHT OF INJECTION: Place the index finger or thumb of your left hand in the coronoid notch

1. An imaginary line extends posteriorly from the linger tip in the coronoid notch to the pterygo​mandibular raphe (as it turns upward toward the maxilla) and determines the height of injec​tion. This imaginary line should be parallel with the occlusal plane of the mandibular molar teeth. In the majority of patients this line will be 6 to 10 mm above the occlusal plane.

2. The finger on the coronoid notch is used to pull the tissues laterally, stretching them over the injection site, making them taut: this will enable the needle insertion to be less traumatic and will provide better visibility.

3. The needle insertion point lies three fourths the anteroposterior distance from the coronoid notch back to the pterygomandibular raphe. 

Note: the line should begin at the midpoint of the notch and terminate at the deepest (most posteri​or) portion of the pterygomandibular raphe as the raphe bends upward toward the palate.

4. The posterior border of the mandibular ramus can be approximated immorally by using the pterygomandibular raphe as it bends superiorly toward the maxilla. The pterygomandibular raphe continues posteriorly in a horizontal plane from the retromolar pad before turning upward toward the palate, only that portion of the pterygomandibular raphe turning upward is used as an indicator of the posterior border of the ramus. 
5. An alternative method of approximating the length of the ramus is to place your thumb on the coronoid notch and your index linger extra orally on the posterior ramal border and estimate the distance between these points. However, many practitioners have difficulty envisioning the thickness of the ramus in this manner.

 - Prepare tissue at the injection site.

 - Dry with sterile gauze.

 - Apply topical antiseptic (optional).

 - Apply topical anesthetic.

 - Place the barrel of the syringe in the corner of the mouth on the contralateral side 

2). ANTEROPOSTERIOR SITE OF INJECTION: Needle penetration occurs at the intersection of two points.

1. Point 1 falls along the line from the coronoid notch just described for the height of injection.

2. Point 2 is on a vertical line through point 1 (about three fourths the distance from the ante​rior border of the ramus).

This determines the anteroposterior site of the injection.

3). PENETRATION DEPTH: In the third parameter of the inferior alveolar nerve block, bone must be contacted. Slowly advance the needle until you can feel it meet bony resistance.

1. For most patients it is not necessary to inject any local anesthetic solution as soft tissue is penetrated.

2. For anxious or sensitive patients it may be advisable to deposit small volumes as the nee​dle is advanced.

3. The average depth of penetration to bony con​tact will be 20 to 25 mm, approximately two thirds to three fourths the length of a long den​tal needle.

4. The needle tip should be located slightly supe​rior to the mandibular foramen (which the infe​rior alveolar nerve enters). The foramen cannot be seen clinically.

5. If bone is contacted too soon (one half needle depth or less), the needle tip is usually located too far anteriorly (laterally) on the ramus.

To correct:

· Withdraw the needle slightly but do not remove it from the tissue.

· bring the syringe barrel around toward the front of the mouth,over the canine or lat​eral incisor on the contralateral side.

· Redirect the needle until a more appropri​ate depth of insertion has been reached. The needle tip will now be located posterior to the mandibular sulcus.

· Reposition the syringe barrel over the premolars and continue insertion until bone is again contacted.

6. It bone is not contacted, the needle tip is usual​ly located top far posterior (medial) 

To correct:

· Withdraw it slightly In tissue (leaving approximately one fourth its length in tis​sue) and reposition the syringe barrel more posteriorly (over the mandibular molars).

· Continue the insertion until contact with bone is made.

7. Insert the needle. When bone is contacted, with​draw approximately 1 mm to prevent subperi​osteal injection.

8. Aspirate. If negative, slowly deposit 1.5 ml of anes​thetic over a minimum of' 60 seconds. (Because of the high incidence of positive aspiration and the natural tendency to deposit solution too rapidly, the sequence of slow injection, reaspiration, slow injection, reaspiration is strongly recommended.).

9.  Slowly withdraw the syringe—and when approxi​mately half its length remains within tissues—reaspirate. If negative, deposit a portion of the remaining solution (0.1 ml) to anesthetize the lingual nerve.
 - In most patients this deliberate injection for lingual nerve anesthesia will not be necessary, since local anesthetic from the inferior alveolar nerve block will diffuse to the lingual nerve.

10. Withdraw the syringe slowly and make the needle safe

11. After approximately 20 seconds, return tile patient to the upright or semiupright position.

12. Wait 3 to 5 minutes before commencing the den​tal procedure.
Signs and symptoms
1. Tingling or numbness of the lower lip indicates anes​thesia of the mental nerve, a terminal branch of the inferior alveolar nerve. It is a good indication that the inferior alveolar nerve is anesthetized, although not a reliable indicator of the depth of anesthesia.

2. Tingling or numbness of the tongue indicates anes​thesia of the lingual nerve, a branch of the posterior division of V3 It usually accompanies inferior alveo​lar nerve block but may be present without anesthe​sia of the inferior alveolar nerve.

3. No pain is felt during dental therapy.
Safety feature The needle contacts bone and pre​vents overinsertion, with its attendant complications.
Precautions
1. Do not deposit local anesthetic if bone is not con​tacted. The needle tip may be resting within the parotid gland near the facial nerve (cranial nerve VII), and a transient paralysis of the facial nerve will be produced if solution is deposited.

2. Avoid pain by not contacting bone too forcefully.
Failures of anesthesia The most common causes of absent or incomplete inferior alveolar nerve block follow:

1. Deposition of anesthetic too low (below the mandib​ular foramen). To correct: Reinject at a higher site.

2. Deposition of anesthetic too far anteriorly (lateral​ly) on the ramus. This is diagnosed by a lack of anesthesia except at the injection site and by the minimum depth of penetration prior to contact with hone (i.e., the needle is usually less than halfway into tissue). To correct: Redirect the needle tip posteriorly.

3. Accessory innervation to the mandibular teeth

 - The primary symptom is isolated areas of incom​plete pulpal anesthesia encountered on the man​dibular molars (most commonly the mesial por​tion of the mandibular first molar) or premolars.

 - Although it has been postulated that several nerves provide the mandibular teeth with acces​sory sensory innervation (e.g.. the cervical acces​sory and mylohyoid nerves), current thinking sup​ports the mylohyoid nerve its the prime candi​date. The Gow-Gates mandibular block, which routinely blocks the mylohyoid nerve, is not asso​ciated with problems of accessory innervation (unlike the inferior alveolar nerve block, which normally does not block the mylohyoid nerve).

 - To correct:

1) Primary technique

(a) Use a 25-gauge long needle.

(b) Retract the tongue toward the midline with a mirror handle or tongue depressor to provide access and visibility to the lin​gual border of the body of the mandible.

(c) Place the syringe in the corner of mouth on the opposite side and direct the needle tip to the apical region of the tooth imme​diately posterior to the tooth in question (e.g., the apex of the second molar if the first molar is causing a problem).

(d) Penetrate the soft tissues and advance the needle until bone (i.e., the lingual border of the body of the mandible) Is contacted. Topical anesthesia will be unnecessary if lingual anesthesia is already present. The depth of penetration is 3 to 5 mm.

(e) Aspirate. If negative, slowly deposit approximately 0.6 ml (one third cartridge) of anesthetic (in about 20 seconds).

(f) Withdraw the syringe and make the nee​dle safe.

2) Alternate technique. In any situation in which partial anesthesia of a tooth occurs, the perio​dontal ligament (PDL) injection may be administered; the PDL has a high expectation of success.

 - Whenever a bifid inferior alveolar nerve is detect​ed on the radiograph, incomplete anesthesia ol the mandible may develop following an inferior alveolar nerve block. In many such cases a second mandibular foramen, located more interiorly, exists. To correct: Deposit a volume of solution inferior to the normal anatomical landmark.

4. Incomplete anesthesia of the central or lateral incisors

· This may comprise isolated areas of incomplete pulpal anesthesia.

· Often it is due to innervation from the mylohyoid nerve, though it also may arise from overlapping fibers of the contralateral inferior alveolar nerve.

· To correct:

· Primary technique

1. Infiltrate supraperiosteally into the mucobuccal fold below the apex of the tooth in question. This will generally be effective in the lateral incisor and (less often) central incisor region of the mandible because of the many small nutrient canals in cortical bone near the region of the incisive fossa.

2. A 27-gauge short needle is recommended.

3. Direct the needle lip toward the apical region of the tooth in question. Topical anesthesia will not be necessary if mental nerve anesthesia is present

4. Aspirate.

5. If negative, slowly deposit not more than 0.6 ml of local anesthetic solution in approximately 20 seconds.

6. Wait 2 to 3 minutes before starting the dental procedure.

· As an alternate technique the PDL injection may be used The PDL has great success in the mandibular anterior region.
Complications
1. Hematoma (rare)

 - Swelling of tissues on the medial side ol the mandibular ramus following the deposition of anesthetic

 - Management: pressure and cold (i.e., ice) to the area for a minimum of 2 minutes

2. Trismus

 - Muscle soreness or limited movement

(1) A slight degree of soreness when opening the mandible is extremely common following IANB.

(2) More severe soreness associated with limited mandibular opening is quite rare.

3. Transient facial paralysis (facial nerve anesthesia). Produced by the deposition of local anesthetic into the body of the parotid gland. Signs and symptoms include the inability to close the lower eyelid and drooping of the upper lip on the affected side.
Answer the questions:
1. To determine the necessity of the mandibular anesthesia. To propose appropriate substitution.

2. What are the advantages of Gow-Gates anesthesia?

3.  What are the possible complications of the mandibular anesthesia?
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