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Posterior Superior Alveolar Nerve Block
The posterior superior alveolar (PSA) nerve block is a commonly used dental nerve block. Although it is a high​ly successful technique (> 90%), there are several issues to weigh when considering its use. These include the extent of anesthesia produced and the potential for hematoma formation

When used to achieve pulpal anesthesia, the PSA nerve block is effective for the maxillary third, second, and first molars in 77% to 100% of patients.1 However, the mesiobuccal root of the maxillary first molar is not con​sistently innervated by the PSA nerve. In a dissection study by Loetscher et al the middle superior alveolar nerve pro​vided sensory innervation to the mesiobuccal root of the maxillary first molar in 28% of the specimens examined Therefore a second injection, usually a supraperiosteal, is indicated following the PSA nerve block when effective anesthesia of the first molar does not develop after the PSA. Loetscher et al concluded by stating that the PSA nerve usually provides sole pulpal innervation to the maxillary first molar and that a single PSA nerve block usu​ally provides clinically adequate pulpal anesthesia.

The risk of a potential complication must also be con​sidered whenever the PSA block is used. Penetration of the needle too far distally may lead to a temporarily unaesthetic hematoma. When the PSA is to be administered, one must always consider the patient's (skull) size in determining the depth of soft tissue penetration. An "aver​age" depth of penetration in a patient who has a smaller than average skull may produce a hematoma, whereas a needle inserted too far in a larger-skulled patient might not provide anesthesia of any teeth. As a means of decreasing the risk of hematoma formation following a PSA nerve block, the use of a "short” dental needle is rec​ommended for all but the largest of patients (the 25-gauge long needle was previously recommended for use in the PSA). Since the average depth of soft tissue penetration from the insertion site (the mucobuccal fold over the maxillary second molar) to the area of the PSA nerves is 16 mm, the short dental needle (approximately 20 mm in length) can be successfully and safely used. Overinsertion of the needle is less likely to occur, thereby minimizing the risk of hematoma formation. The 25-gauge short nee​dle is preferred, but in its absence a 27-gauge short nee​dle may be used as long as aspiration is performed care​fully and the anesthetic solution is injected slowly. One must remember to aspirate several times before and dur​ing drug deposition during a PSA nerve block, in order to avoid inadvertent intravascular injection.
Other common names Tuberosity block, zygomat​ic block
Nerves anesthetized Posterior superior alveolar and branches
Areas anesthetized
1. Pulps of the maxillary third, second, and first molars (entire tooth = 72%; mesiobuccal root of the maxil​lary first molar not anesthetized = 28%)

2. Buccal periodontium and bone overlying these teeth (Fig. 13-6)
Indications
1. Treatment involving two or more maxillary molars

When supraperiosteal injection is contraindicated (e.g., with infection or acute inflammation)

2. When supraperiosteal injection has proved ineffective
Contraindication When the risk of hemorrhage is too great—as with a hemophiliac—in which case a supraperiosteal or PDL injection is recommended
Advantages
1. Atraumatic; with the PSA block administered proper​ly. there is usually no pain experienced by the patient because of the relatively large area of soft tis​sue into which the anesthetic is deposited and the fact that bone is not contacted

2. High success rate (> 95%)

3.  Minimum number of injections required

- One injection compared with option of three infiltrations

4. Minimizes the total volume of anesthetic solution injected

- Equivalent volume of anesthetic solution required for three supraperiosteal injections = 1.8 ml
Disadvantages
1. Risk of hematoma, which is usually diffuse; also quite discomfiting and embarrassing to the patient

2. Technique somewhat arbitrary: no bony landmarks during insertion

3. Second injection required for treatment of the first molar (mesiobuccal root) in 28% of patients
Positive aspiration Approximately 3.1%
Alternatives
1. Supraperiosteal or PDL injections for pulpal and root anesthesia

2. Infiltrations for the buccal periodontium and hard tissues

3. Maxillary nerve block

Technique

1. A 25-gauge short needle recommended, though the 27-gauge short is more likely to be available and is also acceptable

2. Area of insertion: height of the mucobuccal fold above the maxillary second molar

3. Target area: PSA nerve—posterior, superior, and medial to the posterior border of the maxilla (Fig. 13-7)

4. landmarks

 -Mucobuccal fold

 -Maxillary tuberosity

 - Zygomatic process of the maxilla

5. Orientation of the bevel: toward bone during the injection. If bone is accidentally touched, the sensa​tion will be less unpleasant.

6. Procedure

- Assume the correct position (Fig. 13-8).

· For a left PSA nerve block and a right-handed administrator, sit at the 10 o'clock position facing the patient.

· For a right PSA block and a right-handed administrator, sit at the 8 o'clock position fac​ing the patient.

 - Prepare the tissues at the height of the mucobuccal fold for penetration.

· Dry with sterile gauze.

· Apply topical antiseptic (optional).

· Apply topical anesthetic.

 - Orient the bevel of the needle toward bone. 

 - Partially open the patient's mouth, pulling the mandible to the side of injection. 

 - Retract the patient 's cheek with your finger for visibility).

 - Pull the tissues at the injection site taut.

 -  Insert the needle into the height of the mucobuccal fold over the second molar (Fig. 13-9).

 -  Advance it slowly in an upward, inward, and back- ward direction|(Fig. 13-10) in one movement (not three).
(1) Upward: superiorly at a 45-degree angle to the occlusal plane
(2) Inward: medially toward the midline at a 15- degree angle to the occlusal plane (Fig. 13-11)
(3) Backward: posteriorly at a 45-degree angle to the long axis of the second molar
-  Slowly advance the needle through soft tissue. 

1. There should be no resistance and therefore no discomfort to the patient.

2. If resistance (bone) is felt, the angle of the needle in toward the midline is too great; then

· Withdraw the needle slightly (but do not  remove it entirely from the tissues) and bring the syringe barrel closer to the occlusal plane.

· Readvance the needle,

 - Advance the needle to the desired depth 

1. In an adult of normal size, penetration to a depth of 16 mm will place the needle tip in the immediate vicinity of the foramina through which the PSA nerves enter the posterior face of the maxilla. When a long needle is used (aver​age length 32 mm), it is inserted half its length into the tissue. With a short needle (average length 20 mm), 4 mm should remain visible.

2. For smaller adults and children it is prudent to halt the advance of the needle short of its usual depth of penetration, to avoid a possible hematoma caused by overpenetration. Penetrating to a depth of 10 to 14 mm will place the needle tip in the target area in most small-skulled patients.

3. Halting the advance of the needle slightly short of 16 mm depth in all patients will usual​ly provide adequate anesthesia of the PSA nerves because of the relative porosity of bone in this region, although solution is not deposit​ed on the posterior surface of the maxilla.
4. Note: The goal is to deposit local anesthetic close to the PSA nerves, located posterosuperior and medial to the maxillary tuberosity.

 -  Aspirate in two planes.

 - Rotate the syringe barrel (needle bevel) one- fourth turn and reaspiratc. 

 - If both aspirations are negative 

1. Slowly, over 30 to 60 seconds, deposit 0.9 to 1.8 ml of anesthetic solution.

2. Aspirate several times during the procedure.

3. The PSA injection is usually atraumatic because of the large tissue space available to accommodate the anesthetic solution and the fact that bone is not touched.

 - Slowly withdraw the syringe. 

 - Make the needle sale. /

 - Wait 3 to 5 minutes belbre commencing the dental procedure. 
Signs and symptoms
1. Usually no symptoms; the patient has difficulty reach​ing this region to determine the extent of anesthesia

2. Absence of pain during therapy
Safety features
1. Slow injection,repeated aspirations

2. No anatomical safety features to prevent overinsertion of the needle; therefore careful observation is required
Precaution Check the depth of needle penetration: overinsertion (too deep) increases the risk of hematoma; too shallow may still provide adequate anesthesia
Failures of anesthesia
1. Needle too lateral. To correct: Redirect the needle tip medially. 

2. Needle not high enough. To correct: Redirect the needle tip superiorly.

3. Needle too far posterior. To correct:  Withdraw it to the proper depth.
Complications
1. Hematoma

· This is commonly produced by inserting the nee​dle too far posteriorly into the pterygoid plexus of veins. Additionally, the maxillary artery may be perforated. I 'sc of a short needle minimizes the risk of pterygoid plexus puncture.

· A visible hematoma develops within several min​utes, usually noted in the buccal tissues of the mandibular region. 

· There is no easily accessible area to which pres​sure can be applied to stop the hemorrhage.

· Bleeding continues until the pressure of the extravascular blood is equal to or greater than that of intravascular blood.

2. Mandibular anesthesia

· The mandibular division of the fifth cranial nerve (V3) is located lateral to the PSA nerves. Deposition of local anesthetic lateral to the desired location can produce varying degrees of mandibular anesthesia. Most often, when this occurs, patients will mention that their tongue and perhaps their lower lip arc anesthetized.
PALATAL ANESTHESIA
Anesthesia of the hard palate is necessary for dental pro​cedures involving manipulation of palatal soft or hard tis​sues. For many dental patients palatal injections prove to be a very traumatic experience. For many dentists the administration of palatal anesthesia is one of the most trau​matic procedures they perform in dentistry. Indeed, many dentists and dental hygienists advise their patients that they expect them to feel pain (dental professionals usually use the term discomfort" rather than “pain” in describing uncomfortable procedures) during palatal injections! Forewarning the patient about procedural pain does permit the patient to become more prepared psy​chologically, and it also relieves the administrator of responsibility when the pain occurs. When the patient acknowledges the existence of pain, the administrator can console the patient with a shrug of the shoulders and a kind word, once again confirming to both the patient and the administrator that palatal injections hurt—always!

Palatal anesthesia, however, can be achieved atraumat​ically At best, patients will be unaware of the needle penetration of soft tissues and deposition of the local anes​thetic solution (they won’t even feel it!). At worst, when the following techniques are adhered to, patients will state that although they still were somewhat uncomfort​able, this  palatal injection was the least painful they had ever received.

The steps in the atraumatic administration of palatal anesthesia are as follows:

1. Provide adequate topical anesthesia at the injection site.

2. Use  pressure anesthesia at the site both before and during needle insertion and the deposition of solution.

3. Maintain control over the needle.

4. Deposit the anesthetic solution slowly.

5. Trust yourself, that you can complete the proce​dure atraumatically.
Adequate topical anesthesia at the injection site can he provided by allowing topical anesthetic to remain in contact with the soft tissues for at least 2 minutes. The palate is the one area in the mouth where the cotton swab must be held in position by the administrator for the full time.
Pressure anesthesia can be produced at the site of injection by applying considerable pressure to the tis​sues adjacent to the injection site with a firm object. I prefer the cotton applicator slick previously used to apply the topical anesthetic. Other objects, such as the handle of a mouth mirror, are used by some, but being metal are more likely to hurt the patient. The goal is to produce anesthesia of the soft tissues through the gate control theory of pain. The applicator stick should be pressed firmly enough to produce blanching (ischemia) of the normally pink tissues at the penetration site and a feeling of intense pressure (dull and tolerable, not sharp and painful) (Fig. 13-23). Pressure anesthesia should be maintained during penetration of the soft tissues with the needle and must be maintained throughout the time that the needle remains in the palatal soft tissues.
Control over the needle is probably of greater impor​tance in palatal anesthesia than in other intraoral injec​tions. To achieve this, the administrator must secure a firm hand rest. When palatal anesthesia is administered, it is also possible on occasion to stabilize the needle with both hands (Fig. 13-24). Perfection of this technique will develop only with experience.
Slow deposition of the local anesthetic is important in all injection techniques, not only as a safety feature but also as a means of providing an atraumatic injection Because of the density of the palatal soft tissues and their firm adherence to the underlying palatal bone, slow deposition is of even greater importance here. Rapid injection of the solution produces high tissue pressure, which tears the palatal soft tissues and leads to pain on injection and to localized soreness when the anesthetic actions are terminated. Slow injection of the anesthetic does not produce discomfort.

Probably the most important factor in providing an atraumatic palatal injection is the belief by the administrator that it can be done painlessly: special care will then be taken to minimize discomfort to the patient, and this generally results in a more atraumatic palatal injection.

                        ***

Of the three palatal injections to be described the anterior (or greater) palatine nerve block, providing anesthesia of the posterior portions of the hard palate; than nasopalatine nerve block, producing anesthesia of the anterior hard palate; and local infiltration of the hard palate, used primarily to achieve hemostasis prior to sur​gical procedures—none provides any pulpal anesthesia to the maxillary teeth.
Greater Palatine Nerve Block
The greater palatine nerve block is quite useful during dental procedures involving the palatal soft tissues distal to the canine. Minimum volumes of solution (0.45 to 0.6 ml) provide profound hard and soft tissue anesthesia. Although potentially traumatic, the greater palatine nerve block is less so than the nasopalatine nerve block because the tissues surrounding the greater palatine foramen are better able to accommodate the volume of solution deposited.
Other common name Anterior palatine nerve block
Nerve anesthetized Greater palatine
Areas anesthetized The posterior portion of the hard palate and its overlying soft tissues, anteriorly as far as the first premolar and medially to the midline (Fig. 15-25)
Indications
1. When palatal soft tissue anesthesia is required for restorative therapy on more than two teeth (e.g.. with subgingival restorations and insertion of matrix bands subgingivally)

2. For pain control during periodontal or oral surgical procedures involving the palatal soft and hard tissues
Contraindications
1.  Inflammation or infection at the injection site

2. Smaller areas of therapy (one or two teeth)
Advantages
1. Minimizes needle penetrations and volume of solution

2. Minimal patient discomfort
Disadvantages
1. No hemostasis cxcept in the immediate area of injection

2. Potentially traumatic
Positive aspiration Less thin 1%
Alternatives
1. Local infiltration into specific regions

2. Maxillary nerve block
Technique
1. A 27-gauge short needle recommended (though the 2S-gauge short may also be used)\

2. Area of insertion: soft tissue slightly anterior to the greater palatine foramen\

3. Target area: greater (anterior) palatine nerve as it passes anteriorly between the soft tissues and bone of the hard palate

4. Landmarks: greater palatine foramen and junction of the maxillary alveolar process and palatine bone

Path of insertion: advance the syringe from the opposite sick of the mouth at a right angle to the target area.

Orientation of the bevel: toward the palatal soft tis​sues 

Procedure

1. Assume the correct positioning.

1  - For a right greater palatine nerve block and a right-handed administrator, sit facing the patient at the 7 or 8 o'clock position.

      - For a left greater palatine block and a right-handed administrator, sit facing in the same direction as the patient at 11 o’clock

2. Request the patient, who is in a supine position 

-  Open wide.

2  - Extend the neck.

3  - Turn the head to the left or right (for improved visibility).

3. Locate the greater palatine foramen

· Place a cotton swab at the junction of the maxillary alveolar process and the hard palate.

· Start in the region of the maxillary first molar and palpate posteriorly by pressing firmly into the tissues with the swab.

· The swab will fall' into the depression created by the greater palatine foramen.

· The foramen is most frequently located distal to the maxillary second molar, but it may be either anterior or posterior to its usual posi​tion.

4. Prepare the tissue at the injection site just 1 to 2 mm anterior to the greater palatine foramen.

 - Clean and dry with sterile gauze.

 - Apply topical antiseptic (optional).

 - Apply topical anesthetic.

5. After 2 minutes of topical anesthetic application move the swab posteriorly so it is directly over the greater palatine foramen.

 - Apply considerable pressure at the area of the foramen with the swab in the left hand (if right-handed).

 - Note the ischemia (whitening of the soft tis​sues) at the Injection site.

 - Apply pressure for a minimum of 30 seconds, :and while doing this proceed to

6. Direct the syringe into the mouth from the oppo​site side with the needle approaching the injec​tion site at a right angle.

7. Place the bevel (not the point) of the needle gently against the previously blanched (ischemic) soft tis​sue at the injection site. It must be well stabilized to prevent accidental penetration of the tissues.

8. With the bevel lying against the tissue

 - Apply enough pressure to bow the needle slightly.

 - Deposit a small volume of anesthetic. The solution will be forced against the mucous membrane, and a droplet will form.

9. Straighten the needle and permit the bevel to penetrate mucosa.

 - Continue to deposit small volumes of anes​thetic throughout the procedure.

 - Ischemia will spread into the adjacent tissues as the anesthetic (usually with a vasoconstric​tor) Is deposited.

10. Continue to apply pressure anesthesia throughout the deposition of the anesthetic solution. Ischemia will spread as the vasoconstrictor decreases tissue perfusion.

11.  Slowly advance the needle until palatine bone is gently contacted.

4  - The depth of penetration will usually be less than 10 mm.

5  - Continue to deposit small volumes of anes​thetic. As the tissue is entered, there will be increased resistance to the deposition of solu​tion, which is entirely normal in the greater palatine nerve block.

12. Aspirate.

-  If negative.slowly deposit (30 sec minimum) not more than one fourth to one third of a cartridge (0.45 to 0.6 ml).

 - Withdraw the syringe.

 - Make the needle safe.

 -  Wait 2 to 3 minutes before commencing the den​tal procedure.
Signs and symptoms
1. Numbness in the posterior portion of the palate

2. No pain during dental therapy
Safety features
1. Contact with bone

2. Aspiration
Precautions Do not enter the greater palatine canal. Although this is not hazardous, there is no reason to enter the canal for this technique to be successful.
Failures of anesthesia
1. The greater palatine nerve block is not a technically difficult injection to administer. Its incidence of suc​cess is well above 95%.

2. If local anesthetic is deposited too far anterior to the foramen, adequate soft tissue anesthesia may not develop in the palatal tissues posterior to the site of injection (partial success).

3. Anesthesia on the palate in the area of the maxillary first premolar may prove inadequate because of overlapping fibers from the nasopalatine nerve (par​tial success).

a. To correct: local infiltration may be necessary as a supplement in the area of inadequate anesthesia.
Complications
1. Few of significance

2. Ischemia and necrosis of soft tissues when highly concentrated vasoconstricting solution used for hemostasis over a prolonged period

3. Norepinephrine should never be used for hemo- stasis on the palatal soft tissues.

4. Hematoma possible but quite rare because of the density and firm adherence of the palatal tissues to underlying bone

5. Some patients may be uncomfortable if their soft palate becomes anesthetized, a distinct possibility when the middle palatine nerve exits near the injec​tion site.
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