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The goal of the lesson:
1. To review the main techniques of extraoral mandibular anesthesia.

2. To discuss the advantages of the Gow-Gates technique.

The plan of the lesson:
1. The review of basic techniques of mandibular nerve block.

2. Gow-Gates technique.

i) Comparing intraoral and extraoral approach

ii) Indications and contraindications

iii) Procedure

iv) Complications and difficulties

Any practicing dentist or dental hygienist 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. 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. Two 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 of two factors—(1) anatomical variation in the height of the mandibular foramen on the lingual side of 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 V3 In actual fact, the Gow-Gates may be termed a high inferior alveolar nerve 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 V3 nerve block, the closed-moutb 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. 1 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.
MANDIBULAR NERVE BLOCK: THE GOW-GATES TECHNIQUE
Successful anesthesia of the mandibular teeth and soft tis​sues is more difficult to achieve than anesthesia of maxil​lary structures. Failure rates of up to 20% are not uncom​mon with the inferior alveolar nerve block technique pre​viously described. Primary factors for this failure rate are the greater anatomical variation in the mandible and the need for deeper soft tissue penetration. In 1973 George Gow-Gates, a general practitioner of dentistry in Australia, described a new approach to mandibular anes​thesia. He had used this technique in his practice for approximately 30 years, with an astonishingly high suc​cess rate (approximately 99% in his experienced bands)
The Gow-Gates technique is a true mandibular nerve block since it provides sensory anesthesia to virtually the entire distribution of V3 The Inferior alveolar, lingual, mylohyoid, mental, incisive, auriculotemporal, and buccal nerves are all blocked in the Gow-Gates injection.

Significant advantages of the Gow-Gates technique over the inferior alveolar nerve block include its higher success rate, its lower incidence of positive aspiration (approxi​mately 2% versus 10% to 15% with the inferior alveolar nerve block), and the absence of problems with acces​sory sensory innervation to the mandibular teeth.

The only disadvantage I have found is a relatively minor one: the administrator experienced with the infe​rior alveolar nerve block may feel uncomfortable while learning the Gow-Gates mandibular block. Indeed, the incidence of unsuccessful anesthesia may be as high as (if not higher than) that for the inferior alveolar nerve block until the administrator gains clinical experience with it. Thereafter, success rates of over 95% arc com​mon. A new student of local anesthesia usually does not encounter the same difficulty as the more experienced administrator does. This is the result of the strong bias of the experienced administrator to deposit the anesthetic drug “lower" (e.g., in the “usual" place). I suggest two approaches for becoming accustomed to the Gow-Gates technique. The first is to begin to use the technique on all patients requiring mandibular anesthesia. Allow at least 1 to 2 weeks to gain clinical experience. The sec​ond is to continue using the conventional inferior alveo​lar nerve block but to use the Gow-Gates whenever clin​ically inadequate anesthesia occurs. Reanesthetize the patient using the Gow-Gates technique. Although expe​rience will be accumulated more slowly with this latter approach, its effectiveness will be more dramatic since patients previously difficult to anesthetize will usually now be more easily managed.
Other common names Gow-Gates technique, third division nerve block V3 nerve block
Nerves anesthetized
1. Inferior alveolar

2. Mental

3. Incisive

4. Lingual

5. Mylohyoid

6. Auriculotemporal

7. Buccal (in 75% of patients)
Areas anesthetized 

1. Mandibular teeth to the midline

2. Buccal mucopcriosteum and mucous membranes on the side of injection

3. Anterior two thirds of the tongue and floor of the oral cavity

4. Lingual soft tissues and periosteum

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

6. Skin over the zygoma, posterior portion of the cheek, and temporal regions
Indications
1. Multiple procedures on mandibular teeth

2. When buccal soft tissue anesthesia, from the third molar to the midline, is required

3. When lingual soft tissue anesthesia is required

4. When a conventional inferior alveolar nerve block is unsuccessful
Contraindications
1. Infection or acute inflammation in the area of injection

2. Patients who might bite either their lip or their tongue, such as young children and physically or mentally handicapped adults

3. Patients who are unable to open their mouth wide
Advantages
1. Requires only one injection; a buccal nerve block not usually necessary (accessory innervation has been blocked)

2. High success rate (> 95%), with experience

3. Minimum aspiration rate

4. Few postinjection complications (i.e., trismus)

5. Provides successful anesthesia where a bifid inferior alveolar nerve and bifid mandibular canals are present
Disadvantages
1. lingual and lower lip anesthesia is uncomfortable for many patients and possibly dangerous for certain individuals.

2. The time to onset of anesthesia is somewhat longer (5 min) than with an inferior alveolar nerve block (3 to 5 min), primarily because of the size of the nerve trunk being anesthetized and the distance ot the nerve trunk from the deposition site (approximately 5 to 10 mm).

3. There is a learning curve with the Gow-(»atcs tech​nique. Clinical experience is required in order to learn the technique and to fully take advantage of its greater success rate. This learning curve may prove to be frustrating for some persons.
Positive aspiration 2%

Alternatives
1. Inferior alveolar nerve block and buccal nerve block

2. Vazirani-Akinosi closed-mouth mandibular block

3. Incisive nerve block: pulpal and buccal soft tissue anterior to the mental foramen

4. Mental nerve block: buccal soft tissue anterior to the first molar

5. Buccal nerve block: buccal soft tissue from the third to the first molar region

6. Supraperiosteal injection: for pulpal anesthesia of the central and lateral incisors, and in some instances the canine
Technique
1. 25-gauge long needle recommended

2. Area of insertion: mucous membrane on the mesial of the mandibular ramus, on a line from the inter- tragic notch to the comer of the mouth, just distal to the maxillary second molar

Target area: lateral side of the condylar neck, just below the insertion of the lateral pterygoid muscle.

Landmarks

1.  Extraoral

i) Lower border of the tragus (Intertragic notch): the correct landmark is the center of the external auditory meatus, which is con​cealed by the tragus; its lower border is there​fore adopted as a visual aid

ii) Corner of the mouth

2. Intraoral

1) Height of injection established by placement of the needle tip just below the mesiolingual (mesiopalatal) cusp of the maxillary second molar 

2) Penetration of soft tissues just distal to the maxillary second molar at the height estab​lished in the preceding step 

3. Orientation of the bevel: not critical

4. Procedure

· Assume the correct position.

1) For a right Gow-Gates and right-handed administrator, sit in the 8 o'clock position fac​ing the patient.

2) For a left Gow-Gates and right-handed admin​istrator, sit in the 10 o'clock position facing the same direction as the patient.

3) These are the same positions used tor a right and a left inferior alveolar nerve block.

· Position the patient 

1) Supine is recommended,although semisupine may also be used.

2) Request the patient to extend his neck and to open wide for the duration of the technique. The condyle will then assume a more frontal position and be closer to the mandibular nerve trunk.

· Locate the extraoral landmarks.

1) Intertragic notch

2) Corner of the mouth

· Place your left index finger or thumb on the coronoid notch; determination of the coronoid notch is not essential to the success of Gow-Gates. but in my experience palpation of this familiar intra​oral landmark provides a sense of security besides enabling the tissues to be retracted, and it aids in determining the site of needle penetration.

· Visualize the intraoral landmarks.

1) Mesiolingual (mesiopalatal) cusp of the maxil​lary second molar

2) Needle penetration site is just distal to the maxillary second molar

· Prepare tissues at the site of penetration.

1) Dry tissue with sterile gauze.

2) Apply topical antiseptic (optional).

3) Apply topical anesthetic.

· Direct the syringe (held in your right hand) toward the site of injection from the corner of the mouth on the opposite side.

· Insert the needle gently into tissues at the injection site just distal to the maxillary second molar at the height of its monolingual (mesiopalatal) cusp,

· Align the needle with the plane extending from the corner of the mouth to the intertragic notch on the side of injection, it should be parallel with the angle between the ear and the face;

· Direct the syringe toward the target area on the tragus.

1) The syringe barrel lies in the corner of the mouth over the premolars, but its position may vary from molars to incisors depending on the divergence of the ramus as assessed by the angle of the ear to the side of the face (Fig. 14-21).

2) The height of insertion above the mandibular occlusal plane will be considerably greater (10 to 25 mm, depending on the patient's size) than that noted with the inferior alveolar nerve block.

3) When a maxillary third molar is present in a normal occlusion, the site of needle penetra​tion will be just distal to that tooth.

· Slowly advance the needle until bone is contacted.

1) Bone contacted is the neck of the condyle.

2) The average depth of soft tissue penetration to bone will be 25 mm, although considerable variation is observed. For a given patient the depth of soft tissue penetration with the Gow-Gates will approximate that with the inferior alveolar nerve block.

3) If bone is not contacted, withdraw the needle slightly and redirect. (Experience with the Gow-Gates has demonstrated that medial de​flection of the needle is the most common cause of failure to contact bone.) Move the bar​rel of the syringe somewhat more distally, there​by angulating the needle tip anteriorly, and readvance the needle until bony contact is made, 

       (a) A second cause of failure to contact bone is a partial closure of the patient’s mouth. Once the patient closes even slightly, two negatives occur: (1) the thickness of soft tissue increases and (2) the condyle moves in a distal direction. Both of these make it more difficult to locate the condy​lar neck with the needle.
4) Do not deposit any local anesthetic if bone has not been contacted.

· Withdraw the needle 1 mm

· Aspirate.

· If positive, withdraw the needle slightly, angle it superiorly, reinsert, reaspirate, and. if now negative, deposit the solution. Positive aspiration usually occurs in the internal maxillary artery, which is inferior to the target area. The positive aspiration rate with the Gow-Gates technique is approximately 2% 
· If negative, slowly deposit 1.8 ml of solution over 60 to 90 seconds. Gow-Gates originally recom​mended that 3 ml of anesthetic be deposited.6 However, I have found (after 20 years of experience with the technique) that 1.8 ml is usually quite ade​quate to provide clinically acceptable anesthesia in virtually all cases. When partial anesthesia develops following administration of 1.8 ml, a second injec​tion of approximately 1.2 ml is recommended.

· Withdraw the syringe and make the needle safe.

·  Request that the patient keep the mouth open for 1 to 2 minutes alter the injection to permit diffu​sion of the anesthetic solution.

(1) Use of a rubber bite block may assist the patient in keeping the mouth open 

· After completion of the injection, return the patient to the upright or semiupright position.

·  Wait minimally 3 to 5 minutes before commencing the dental procedure. The onset of anesthesia with the Gow-Gates may be somewhat slower, requiring 5 to 7 minutes, for the following reasons:

1) Greater diameter of the nerve trunk at the site of injection

2) Distance (5 to 10 mm) from the anesthetic deposition site to the nerve trunk
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 also a good indication that the inferior alveolar nerve may be anesthetized.
2. Tingling or numbness of the longue indicates anes​thesia of the lingual nerve, a branch of the posterior division of the mandibular nerve. It is always present in a successful Gow-Gates mandibular block.

3. No pain is felt during dental therapy.
Safety features  

1. Needle contacting bone and preventing ovcrinsertion 

2. Very low positive aspiration rate; minimizes the risk of intravascular injection (the internal maxillary artery lies inferior to the injection site)
Precautions Do not deposit anesthetic solution if bone is not contacted; the needle tip will usually be dis​tal and medial to the desired site.

1. Withdraw slightly.

2. Redirect the needle laterally.

3. Reinsert the needle. Make gentle contact with bone.

4. Withdraw 1 mm and aspirate.

5. Inject if aspiration is negative.
Failures of anesthesia Rare with the Gow-Gates mandibular block, once the administrator becomes famil​iar with the technique
1. Too little volume. The greater diameter of the mandibular nerve may require a larger volume of anesthetic solution.  Deposit up to 1.2 ml in the sec​ond injection if the depth of anesthesia is inade​quate following the initial 1,8 ml.
2. Anatomical difficulties. Do not deposit anesthetic unless bone is contacted.
Complications
1. Hematoma (< 2% incidence of positive aspiration)

2. Trismus (extremely rare)

3. Temporary paralysis of cranial nerves III. IV, and VI

In a case of cranial nerve paralysis following a right Gow-Gates mandibular block, diplopia, right-sided blepharoptosis, and complete paralysis of the right eye persisted for 20 minutes after the injection. This has occurred following the accidental rapid intra​venous administration of local anesthetic. The rec​ommendations of Dr.Gow-Gates include placing the needle on the lateral side of the anterior surface of the condyle, aspirating carefully, and depositing slow​ly. If bone is not contacted, anesthetic solution should not be administered.

Answer the questions:
1. Describe available techniques of mandibular nerve block.

2. What are the indications and contraindications for Gow-Gates method?

3. What complications may occur during the procedure of Gow-Gates anesthesia?

4. What is the advantage of Gow-Gates tecgnique complaring to the other methods?
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