
Received 01/16/2018 
Review began  01/19/2018 
Review ended  01/19/2018 
Published 01/28/2018

© Copyright 2018
Iwanaga et al. This is an open
access article distributed under the
terms of the Creative Commons
Attribution License CC-BY 3.0.,
which permits unrestricted use,
distribution, and reproduction in any
medium, provided the original
author and source are credited.

Palatal Injection does not Block the
Superior Alveolar Nerve Trunks: Correcting
an Error Regarding the Innervation of the
Maxillary Teeth
Joe Iwanaga  , R. Shane Tubbs 

1. Seattle Science Foundation 2. Neurosurgery, Seattle Science Foundation

 Corresponding author: Joe Iwanaga, joei@seattlesciencefoundation.org 
Disclosures can be found in Additional Information at the end of the article

Abstract
The superior alveolar nerves course lateral to the maxillary sinus and the greater palatine nerve
travels through the hard palate. This difficult three-dimensional anatomy has led some dentists
and oral surgeons to a critical misunderstanding in developing the anterior and middle
superior alveolar (AMSA) nerve block and the palatal approach anterior superior alveolar (P-
ASA) nerve block. In this review, the anatomy of the posterior, middle and anterior superior
alveolar nerves, greater palatine nerve, and nasopalatine nerve are revisited in order to clarify
the anatomy of these blocks so that the perpetuated anatomical misunderstanding is rectified.
We conclude that the AMSA and P-ASA nerve blockades, as currently described, are not based
on accurate anatomy.
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Introduction And Background
Anesthetic blockade of the posterior superior alveolar (PSA) branch of the maxillary nerve has
played an important role in the endodontic treatment of irreversible acute pulpitis of the upper
molar teeth except for the mesiobuccal root of the first molar tooth [1, 2]. This procedure
requires precise anatomical knowledge of the pterygopalatine fossa and related structures in
order to avoid unnecessary complications and to make the blockade most effective.

The infraorbital nerve gives rise to middle superior alveolar (MSA) and anterior superior
alveolar (ASA) branches. However, blockade of the greater palatine nerve (GPN) has been used,
especially for periodontal treatment, to anesthetize the palatal mucosa, including the posterior
part of the hard palate and its overlying soft tissues, anteriorly as far as the first premolar and
medially to the midline, and palatal gingiva.

The superior alveolar nerves course lateral to the maxillary sinus and the GPN travels through
the hard palate [1, 2]. However, regarding nerve blockade, the difficulty in understanding its
three-dimensional anatomy has led some dentists and oral surgeons to develop two anesthetic
blockades that are based on erroneous morphology. These blockades are known as the anterior
and middle superior alveolar (AMSA) nerve block and palatal approach anterior superior
alveolar (P-ASA) nerve block. Recently, schematic drawings and photographs of the AMSA
nerve block have been shown in several reports [3, 4]. However, some of these have incorrectly
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depicted the palatal gingiva and mucosa as being innervated by the ASA and MSA branches of
the infraorbital nerve and the upper teeth by the GPN. In addition, these have also shown the
incisive canal as being supplied by the ASA.

With such a clinically significant error being propagated in the dental literature, we aimed to
review this anatomy and investigate the origin of the anatomical misunderstanding. With an
improved understanding of the anatomy of the innervation of the maxillary teeth, unnecessary
anesthetic blockade will be avoided with resultant improved patient outcomes.

Review
Anatomy of the superior alveolar nerves (posterior, middle, and
anterior branches)
The upper teeth are supplied by three superior alveolar nerves that arise from the maxillary
nerve in the pterygopalatine fossa or infraorbital canal. The PSA branch leaves the maxillary
nerve in the pterygopalatine fossa and runs anteroinferiorly to enter the posterior alveolar
foramen on the infratemporal surface of the maxilla (the posterior wall of the maxillary sinus).
It then descends under the mucosa of the maxillary sinus (or through the bony wall of the
maxillary sinus). Finally, this nerve divides into small branches that unite as the molar part of
the superior dental plexus, which supplies the ipsilateral molar teeth, gingivae and the
adjoining part of the cheek [1]. As it runs in the infraorbital canal, the MSA branch of the
infraorbital nerve runs downward and forward in the lateral wall of the maxillary sinus.
Distally, it terminates as small branches that join the superior dental plexus, which supplies
small rami to the upper premolar teeth. The MSA branch is variable and may be duplicated or
absent. The ASA branch arises from the lateral side of the infraorbital nerve near approximately
the midpoint of the infraorbital canal. It travels under the infraorbital foramen through the
bone to pass medially toward the nose and finally turns downward and divides into branches
that supply the incisor and canine teeth. It also contributes to the formation of the superior
dental plexus [1].

Anatomy of the greater palatine and nasopalatine nerves
The GPN is one of the branches of the maxillary nerve that enters the greater palatine foramen
to travel within the oral cavity along the roof of the mouth. It travels downward and forward
giving rise to numerous branches to the ipsilateral palatal mucosa, gingiva, and glands of the
hard palate as it approaches the incisor teeth. The GPN communicates with the terminal branch
of the nasopalatine nerve.

The nasopalatine nerve leaves the pterygopalatine fossa through the sphenopalatine foramen
to enter the nasal cavity. It passes across the cavity to the back of the nasal septum, runs
downward and forward through the nasal septum in a groove in the vomer and then turns down
through the incisive canal to traverse the incisive foramen at the anterior part of the hard
palate. It supplies the lower part of the nasal septum and the anterior part of the hard palate
where it communicates with the GPN.

Propagated misunderstanding of the AMSA nerve block
The technique of AMSA nerve block was first developed by Friedman and Hochman based on
the description in the old literature that pulpal anesthesia can be accomplished from a palatal
injection as documented by Fischer [5] in 1911 and Nevin [6] in 1927. The concept of the AMSA
nerve block was conceptualized as “the ideal maxillary injection would produce a rapid onset of
profound pulpal anesthesia for multiple teeth from a single needle penetration on palatal
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mucosa.” Although some literature has mentioned success with this technique [7], most studies
have only compared the traditional syringe technique with the computed controlled delivery
system [8].

Friedman and Hochman [9] illustrated the AMSA nerve block although this depiction was
incorrect (Figure 1).

FIGURE 1: The PSA, MSA and ASA as depicted by Friedman
and Hochman (1998) as if they innervate the teeth through the
hard palate. The ASA is drawn as if it is the terminal branch of
the infraorbital nerve.
ASA: Anterior superior alveolar branch of the infraorbital nerve; MSA: Middle superior alveolar
branch of the infraorbital nerve; PSA: Posterior superior alveolar branch of the maxillary nerve.

In their drawing, the infraorbital nerve or maxillary nerve is shown as giving rise to branches to
all of the maxillary teeth through the hard palate as if they traveled in a similar course as the
GPN. Furthermore, in their drawing, the main trunk of the infraorbital nerve becomes the ASA
as if it were the terminal branch of the infraorbital nerve. The course of the ASA in this figure
might be confused with the pathway of the nasopalatine nerve toward the incisive foramen
through the nasal septum. Therefore, this publication has added to the confusion of the course
of the superior alveolar branches, GPN and nasopalatine nerve, and has probably resulted in
patients undergoing unnecessary nerve blockade.

Concept of the P-ASA nerve block and misunderstanding
The P-ASA nerve block was proposed by Friedman and Hochman in 1999 [10] as a primary
method to achieve bilateral pulpal anesthesia of the six anterior maxillary teeth. The objective
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of this injection is to put the needle at the entrance of the incisive canal and maintain contact
with the inner bony wall with a depth of approximately 6 to 10 mm (Figure 2).

FIGURE 2: The proposed drawing of the P-ASA by Friedman
and Hochman (1999).
P-ASA: Palatal approach anterior superior alveolar.

According to Friedman and Hochman [11], the use of the P-ASA nerve block theoretically would
be a great advantage because only one injection would anesthetize all the anterior teeth
bilaterally [10]. The P-ASA nerve block has also been useful in cosmetic and pediatric dentistry
because this procedure does not result in numbness of the upper lip [11]. For esthetic
restorative dentistry, when anterior esthetic restorative procedures are being performed, using
a P-ASA nerve block appears to be useful [11]. For pediatric dentistry, it is said that this is an
ideal procedure because the patients do not scratch at the upper lip after injection [12].
However, the P-ASA nerve block is anesthesia aimed at the incisive canal (nasopalatine nerve).
As the ASA branch courses away from the incisive canal, it is not logical to call this the palatal
approach “anterior superior alveolar” nerve block. In addition, most research has focused on
outcomes of the P-ASA nerve block with a computed controlled delivery system and not on the
P-ASA nerve block itself [13, 14].

Application to periodontal treatment
Several studies have reported the effectiveness of AMSA nerve block in periodontal surgery and
scaling and root planing (SRP) [3, 15-17]. However, the AMSA nerve block could anesthetize the
palatal gingiva and periodontal ligament because its injection site corresponds to the course of
the branches of the GPN which means the anesthetic solution is carried by the branches of the
GPN and not by the AMSA. The blanching of the buccal gingiva could be achieved by diffusing
the anesthetics into the buccal gingiva which would result in anesthesia during SRP [4]. The
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blanching of the buccal gingiva often occurs after infiltration anesthesia to the palatal gingiva
so there is no evidence for the success of the AMSA nerve blockade.

Criticisms
Corbett, et al. [18] reported that the infraorbital nerve (ION) blockade is more effective for the
canine and premolar teeth compared to the AMSA nerve blockade. Although the AMSA nerve
blockade was more successful than the ION blockade in attaining incisor anesthesia, it was
ineffective for anesthesia of the central incisors, as assessed by rigorous electronic pulp testing.
According to Velasco and Soto [19], the AMSA nerve blockade, using a conventional syringe,
obtained a 66% success rate for the second premolar, 40% for the first premolar, 60% for the
canine, 23.3% for the lateral incisor, and 16.7% for the central incisor. These authors concluded
that as a first line treatment, the AMSA nerve blockade is disadvantageous for clinical
application based on its unpredictable anesthetic success.

Burns, et al. [20] reported a prospective, randomized, double-blinded study to evaluate the P-
ASA nerve block using computer-assisted injection and this resulted in successful anesthesia in
only 32 to 58% of patients. These outcomes, in terms of anatomy, make sense. A nerve block is
defined as a local anesthetic solution placed near a main nerve trunk [21]. Neither AMSA nor P-
ASA nerve blockade is near the main nerve trunk of the superior alveolar nerves (Figure 3).

FIGURE 3: Neither AMSA nor P-ASA nerve blockade is close to
the main nerve trunk of the superior alveolar nerves. (A)
Relationship of the superior alveolar nerves and GPN. (B)
Relationship of the superior alveolar nerves and NPN.
AMSA: Anterior and middle superior alveolar; ASA: Anterior superior alveolar branch of the
infraorbital nerve; GPN: Greater palatine nerve; ION: Infraorbital nerve; MSA: Middle superior
alveolar branch of the infraorbital nerve; NPN: Nasopalatine nerve; PSA: Posterior superior
alveolar branch of the maxillary nerve.
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Tiny branches could exist between the GPN and AMSA branches and between the nasopalatine
nerve and the ASA branch. However, if we revisit the anatomy of the maxilla, palate and nasal
septum, it is easy to understand how many reports in the literature have made critical mistakes
regarding AMSA and P-ASA nerve blockade.

Conclusions
The AMSA and P-ASA nerve blockades are not based on accurate anatomy. The term “AMSA”
nerve blockade is infiltration anesthesia to the root of the anterior, canine and premolar teeth,
and blockade of the branch of the GPN. This anesthesia might provide numbness to some
extent, but this comes most likely from “infiltration anesthesia.” The term “P-ASA” nerve block
is similar to the nasopalatine nerve block. The innervation of the maxillary teeth should be
revisited in order to provide the best local anesthesia to patients without unnecessary
injections and the potential for associated complications.

Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial
support was received from any organization for the submitted work. Financial relationships:
All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or
activities that could appear to have influenced the submitted work.

References
1. Standring S: Gray's Anatomy: The Anatomical Basis of Clinical Practice. Elsevier Health

Sciences, London; 2015.
2. Netter FH: Atlas of Human Anatomy . Elsevier Health Sciences, London; 2014.
3. de Souza Tolentino L, Barbisan Souza A, Girardi AA, et al.: The anesthetic effect of anterior

middle superior alveolar technique (AMSA). Anesth Prog. 2015, 62:153–158. 10.2344/13-
00013.1

4. Bassett K, DiMarco A, Naughton D: Local Anesthesia for Dental Professionals . Pearson, 2015.
5. Fischer G: Local anesthesia in dentistry (Article in German) . Verlag von Hermann Meuber,

Berlin; 1911.
6. Nevin M, Puterbaugh P: Conduction, Infiltration and General Anesthesia in Dentistry . Dental

Items of Interest Publishing Co, New York; 1927. 10.1016/S0096-6347(39)90102-X
7. Fukayama H, Yoshikawa F, Kohase H, et al.: Efficacy of anterior and middle superior alveolar

(AMSA) anesthesia using a new injection system: the Wand. Quintessence Int. 2003, 34:537-
541.

8. Lee S, Reader A, Nusstein J, et al.: Anesthetic efficacy of the anterior middle superior alveolar
(AMSA) injection. Anesth Prog. 2004, 51:80-89.

9. Friedman MJ, Hochman MN: The AMSA injection: a new concept for local anesthesia of
maxillary teeth using a computer-controlled injection system. Quintessence Int. 1998, 29:297–
303.

10. Friedman MJ, Hochman MN: P‐ASA block injection: a new palatal technique to anesthetize
maxillary anterior teeth. J Esthet Restor Dent. 1999, 11:63–71. 10.1111/j.1708-
8240.1999.tb00380.x

11. Friedman M, Hochman M: Using AMSA and P-ASA nerve blocks for esthetic restorative
dentistry. Gen Dent. 2001, 49:506-511.

12. Ram D, Kassirer J: Assessment of a palatal approach‐anterior superior alveolar (P‐ASA) nerve

2018 Iwanaga et al. Cureus 10(1): e2120. DOI 10.7759/cureus.2120 6 of 7

https://www.elsevier.com/books/grays-anatomy/standring/978-0-7020-5230-9
https://www.elsevier.com/books/atlas-of-human-anatomy/netter/978-1-4557-0418-7
https://dx.doi.org/10.2344/13-00013.1
https://dx.doi.org/10.2344/13-00013.1
https://books.google.co.in/books/about/Local_Anesthesia_for_Dental_Professional.html?id=v7gTAQAAMAAJ&redir_esc=y
https://scholar.google.com/scholar?q=intitle:Local anesthesia in dentistry (Article in German)
https://dx.doi.org/10.1016/S0096-6347(39)90102-X
https://dx.doi.org/10.1016/S0096-6347(39)90102-X
http://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=00336572&AN=37298509&h=IhD1QCxWVtRTd0L8dKv2OsiiM57T0FZfAUy3sMHd4OW6QrWQQU0tJ%2bfnRcj5Mz%2fLR7JqRFtsZaz%2fGhzo66lP4g%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d00336572%26AN%3d37298509
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2007480/
http://www.stais4u.com/clinicals/compudent-amsa-injection-friedman.pdf
https://dx.doi.org/10.1111/j.1708-8240.1999.tb00380.x
https://dx.doi.org/10.1111/j.1708-8240.1999.tb00380.x
http://europepmc.org/abstract/med/12017795
https://dx.doi.org/10.1111/j.1365-263X.2006.00752.x


block with the Wand® in paediatric dental patients. Int J Paediatr Dent. 2006, 16:348–351.
10.1111/j.1365-263X.2006.00752.x

13. Klein U, Hunzeker C, Hutfless S, et al.: Quality of anesthesia for the maxillary primary
anterior segment in pediatric patients: comparison of the P-ASA nerve block using compuMed
delivery system vs traditional supraperiosteal injections. J Dent Child (Chic). 2005, 72:119–
125.

14. Feda M, Al Amoudi N, Sharaf A, et al.: A comparative study of children's pain reactions and
perceptions to AMSA injection using CCLAD versus traditional injections. J Clin Pediatr Dent.
2010, 34:217–222. 10.17796/jcpd.34.3.3201l74255560520

15. Loomer PM, Perry DA: Computer-controlled delivery versus syringe delivery of local
anesthetic injections for therapeutic scaling and root planing. J Am Dent Assoc. 2004,
135:358–365. 10.14219/jada.archive.2004.0188

16. Holtzclaw D, Toscano N: Alternative anesthetic technique for maxillary periodontal surgery . J
Periodontol. 2008, 79:1769–1772. 10.1902/jop.2008.070621

17. de Souza Tolentino L, Barbisan Souza A, Girardi AA, et al.: The anesthetic effect of anterior
middle superior alveolar technique (AMSA). Anesth Prog. 2015, 62:153–158. 10.2344/13-
00013.1

18. Corbett IP, Jaber AA, Whitworth JM, et al.: A comparison of the anterior middle superior
alveolar nerve block and infraorbital nerve block for anesthesia of maxillary anterior teeth. J
Am Dent Assoc. 2010, 141:1442–1448. 10.14219/jada.archive.2010.0106

19. Velasco I, Soto R: Anterior and middle superior alveolar nerve block for anesthesia of
maxillary teeth using conventional syringe. Dent Res J. 2012, 9:535-540.

20. Burns Y, Reader A, Nusstein J, et al.: Anesthetic efficacy of the palatal–anterior superior
alveolar injection. J Am Dent Assoc. 2004, 135:1269–1276. 10.14219/jada.archive.2004.0402

21. Malamed SF: Handbook of Local Anesthesia-E-Book . Elsevier Health Sciences, London; 2014.

2018 Iwanaga et al. Cureus 10(1): e2120. DOI 10.7759/cureus.2120 7 of 7

https://dx.doi.org/10.1111/j.1365-263X.2006.00752.x
http://www.ingentaconnect.com/content/aapd/jodc/2005/00000072/00000003/art00008
https://dx.doi.org/10.17796/jcpd.34.3.3201l74255560520
https://dx.doi.org/10.17796/jcpd.34.3.3201l74255560520
https://dx.doi.org/10.14219/jada.archive.2004.0188
https://dx.doi.org/10.14219/jada.archive.2004.0188
https://dx.doi.org/10.1902/jop.2008.070621
https://dx.doi.org/10.1902/jop.2008.070621
https://dx.doi.org/10.2344/13-00013.1
https://dx.doi.org/10.2344/13-00013.1
https://dx.doi.org/10.14219/jada.archive.2010.0106
https://dx.doi.org/10.14219/jada.archive.2010.0106
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3612188/
https://dx.doi.org/10.14219/jada.archive.2004.0402
https://dx.doi.org/10.14219/jada.archive.2004.0402
https://books.google.com/books?hl=en&lr=&id=3MfsAwAAQBAJ&oi=fnd&pg=PP1&dq=Handbook+of+Local+Anesthesia-E-Book&ots=83QMiUG6yH&sig=J5Zvu7ngmJ-exn7dyZi99MksekI#v=onepage&q=Handbook of Local Anesthesia-E-Book&f=false

	Palatal Injection does not Block the Superior Alveolar Nerve Trunks: Correcting an Error Regarding the Innervation of the Maxillary Teeth
	Abstract
	Introduction And Background
	Review
	Anatomy of the superior alveolar nerves (posterior, middle, and anterior branches)
	Anatomy of the greater palatine and nasopalatine nerves
	Propagated misunderstanding of the AMSA nerve block
	FIGURE 1: The PSA, MSA and ASA as depicted by Friedman and Hochman (1998) as if they innervate the teeth through the hard palate. The ASA is drawn as if it is the terminal branch of the infraorbital nerve.

	Concept of the P-ASA nerve block and misunderstanding
	FIGURE 2: The proposed drawing of the P-ASA by Friedman and Hochman (1999).

	Application to periodontal treatment
	Criticisms
	FIGURE 3: Neither AMSA nor P-ASA nerve blockade is close to the main nerve trunk of the superior alveolar nerves. (A) Relationship of the superior alveolar nerves and GPN. (B) Relationship of the superior alveolar nerves and NPN.


	Conclusions
	Additional Information
	Disclosures

	References


