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Background: Maxillary periodontal surgery typi-
cally requires multiple injections and may inadver-
tently affect facial structures such as the upper lip,
lateral aspect of the nose, and lower eyelid. To mini-
mize these sequelae and reduce the number of total
injections, a relatively new injection technique has
been proposed for maxillary procedures. The anterior
middle superior alveolar (AMSA) injection is reported
to effectively anesthetize maxillary teeth and associ-
ated gingival tissues extending from the buccal root
of the first molar mesially to the central incisor with
a single injection while avoiding undesirable side ef-
fects. The purpose of this article is to provide back-
ground information on the AMSA injection and
demonstrate its use in a variety of maxillary periodon-
tal surgeries.

Methods: Anesthesia was provided for five sepa-
rate maxillary periodontal surgeries with unilateral
or bilateral AMSA injections. Injections were adminis-
tered via conventional syringe with a 27-gauge nee-
dle. Confirmation of anesthesia was subjectively
tested with buccal mucosal sticks and palatal trans-
gingival probing.

Results: The AMSA injection provided promising re-
sults for a variety of maxillary periodontal surgical pro-
cedures. Benefits of the AMSA injection included
outstanding palatal hemostatic control, avoidance of
undesirable collateral anesthesia, and a reduced num-
ber of cumulative injections. Drawbacks of the AMSA
injection included occasionally inadequate buccal he-
mostatic control and short-lived anesthesia of the max-
illary central incisors.

Conclusion: The AMSA injection is a novel anes-
thetic technique that may prove useful for certain
maxillary periodontal surgeries. J Periodontol 2008;
79:1769-1772.
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M
axillary mucogingival surgery typically
requires up to five injections to obtain anes-
thesia of the hard and soft tissues. Posterior

superior alveolar, middle superior alveolar, and ante-
rior superior alveolar block injections are used to
anesthetize buccal tissues, whereas greater palatine
and nasopalatine blocks are used for palatal anesthe-
sia. Although this series of injections effectively anes-
thetizes maxillary tissues, it may also inadvertently
affect facial structures, such as the upper lip, lateral
aspect of the nose, and lower eyelid.1,2 To minimize
these sequelae and reduce the number of total injec-
tions, a relatively new injection technique has been
proposed for maxillary dental procedures.2-4 The
anterior middle superior alveolar (AMSA) injection is
reported to effectively anesthetize maxillary teeth and
associated gingival tissues extending from the buccal
root of the first molar mesially to the central incisor with
a single injection (Fig. 1).3-5

In1997,FriedmanandHochman6 defined theAMSA
injection and a number of its clinical applications. The
AMSA injection site is located on the hard palate at the
intersection of a vertical line bisecting the premolars
and a horizontal line halfway between the midpalatine
raphe and the crest of the free gingival margin (Fig.
2).7 To avoid patient discomfort due to the tightly
bound nature of the palatal tissue, the anesthetic agent
should be injected into the site at a methodic rate of 0.5
ml per minute.3 Computer-controlled anesthetic deliv-
ery systems have been recommended to achieve this
consistent anesthetic delivery rate, although this is
not an absolute requirement.4 After slow deposition
of the anesthetic agent, the bound nature of the palatal
tissue promotes diffusion of the anesthetic agent
through the palatal bone via numerous nutrient canals
(Fig. 3).3 A successful AMSA injection typically
blanches the palatal tissue in a unilateral fashion that
does not cross the midline (Fig. 4).5 Following diffusion
of the anesthetic agent, anesthesia of structures
typically innervated by the greater palatine nerve,
nasopalatine nerve, anterior superior alveolar nerve,
and middle superior alveolar nerve is achieved.5-8
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Studies on the AMSA injection have demonstrated
inconclusive evidence as to its effectiveness on pulpal
tissue. Depending on the method of anesthetic delivery
and tooth type,completepulpalanesthesia fromAMSA
injectionsranges from20%to86%.5,9Forsoft tissuean-
esthesia, anecdotal reportson theAMSAinjection have
been positive, but controlled clinical studiesare needed
to corroborate these findings.

AlthoughtheAMSAinjectionhasbeenrecommended
for procedures ranging from operative restorations to
scaling and root planing, its effectiveness has not been
evaluated for surgical procedures.3,4 This report de-

scribes five cases in which the AMSA injection was used
foravarietyofmaxillarysurgicalprocedures.Allpatients
were treatedat theDepartmentofPeriodontics,National
Naval Medical Center, between September 2004 and
June 2007.

CASE REPORTS

Case 1
A 48-year-old Asian male was referred for correction of
Miller Class I recession defects in the maxillary right
quadrant. After application of 20% benzocaine topical
anesthetic, a conventional syringe with a 27-gauge

Figure 1.
Typical anesthetic range of AMSA injection.

Figure 2.
Landmarks (dashed lines) for AMSA injection.

Figure 3.
Palatal nutrient canals.

Figure 4.
Unilateral blanching of palatal tissue during AMSA injection.
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needle was used to deliver one carpule of 4% articaine
with 1:100,000 epinephrine to the right palate via the
AMSA injection over ;4 minutes. The patient reported
no discomfort during the course of the injection. Anes-
thesiaof the rightpalatal andbuccalgingiva,confirmed
by buccal mucosal sticks and palatal transgingival
probing, was achievedwithin5 minutes of the injection.
Following root preparation with a 100-mg/ml tetracy-
cline solution, a split-thickness tunneling incision with
papillapreservationwascreated fromthemesialaspect
of tooth #4 to the distal aspect of tooth #7. A subepithe-
lialconnective tissuegraftwasharvested fromtheanes-
thetizedpalateusinga trap-doorapproachandsecured
to the recipient site with bioabsorbable sutures. During
thecourseof thisprocedure, thepatient reportednodis-
comfortandconfirmedfullsensationofhisupper lipand
nose. Additionally, the AMSA injection provided ade-
quate palatal hemostatic control, and no subsequent
anestheticadministrationwasrequired for thegrafthar-
vest.At post-surgical visits, healing of the recipient and
donor sites was uneventful, and the patient reported no
post-surgical discomfort or edema associated with the
AMSA injection site.

Case 2
A 22-year-old African American male was diagnosed
with a palatally impacted right maxillary canine and
retained deciduous canine. Following 2 months of ini-
tial orthodontic therapy, the canine wasexposed to se-
cure a bracket/chain for extrusion. An AMSA injection
to the right maxillary palate was performed in a similar
fashion to case 1, and a full-thickness flap was ex-
tended palatally from the distal aspect of tooth #4 to
the mesial aspect of tooth #8. After extraction of the
deciduous canine and an additional supernumerary
tooth, tooth #6 was exposed via selective osteoplasty.
An orthodontic bracket/chain was bonded to tooth #6,
and the periodontal flap was reapproximated with 4-0
silk sutures. The surgical procedure took ;90 min-
utes, and the patient reported no discomfort during
thecourseof thesurgery.At the1-week follow-upvisit,
the patient reported no postoperative discomfort or
swelling associated with the AMSA injection site.

Case 3
A 50-year-old white male was diagnosed with general-
izedseverechronicperiodontitisanduponreevaluation
was treatment planned for surgical therapy in the max-
illary anterior sextant. Local anesthesia of the maxilla
was obtained with bilateral AMSA injections adminis-
tered in a similar fashion to case 1. After the onset of
completeanesthesia, a full-thicknessflap was reflected
from teeth #5 to #12. Extensive palatal bone loss was
notedwithaverticaldefecton themesialaspectof tooth
#9andcircumferentialdefectson teeth#7and#8.After
degranulation and root preparation with EDTA, demin-
eralized freeze-dried bone allograft and enamel matrix

derivative were used to treat these severe defects. To-
ward the end of this procedure, the patient reported
some discomfort associated with the central incisors,
and facial infiltration anesthesia was administered for
patient comfort. At the 1-week follow-up visit, the pa-
tient reported no postoperative discomfort or swelling
at the sites of the AMSA injections.

Case 4
A 41-year-old African American female was diag-
nosedwithgeneralizedmoderatechronicperiodontitis
that required surgical intervention in the maxillary
right quadrant. An AMSA injection to the right maxil-
larypalatewasperformedinasimilar fashiontocase1.
Following the onset of anesthesia, osseous surgery
with an apically positioned flap was performed, and
the patient reported no discomfort. Throughout the
course of the procedure, the surgeon noted buccal
hemorrhaging that partially obscured the surgical
field. Judicious high-speed fluid evacuation was used
to improve visibility. At the 1-week follow-up visit, the
patient reported no postoperative discomfort or
edema at the site of the AMSA injection.

Case 5
A 24-year-old African American male was referred for
preprosthetic treatment of the maxillary anterior sex-
tant. A planned, fixed partial denture required crown
lengthening of teeth #8 and #10 with correction of a
Siebert 1 ridge defect at the #9 edentulous site. Local
anesthesiaof theanteriormaxillawasobtainedwithbi-
lateral AMSA injections in a fashion similar to case 3.
After theonsetofcompleteanesthesia,a full-thickness
flap was reflected from teeth #7 to #11. Teeth #8 and
#10 were lengthened with a combination of ostectomy
and soft tissue recontouring, whereas the ridge defi-
ciency at site #9 was treated with a thick subepithelial
connective tissue graft harvested from the palate.
Throughout the procedure, the patient’s smile line
was continually evaluated to ensure proper gingival
contours and esthetics. Although the AMSA provided
adequate anesthesia and hemorrhage control to the
palatal tissues, the patient complained of minor dis-
comfort associated with the central incisors toward
the end of the procedure. At post-surgical visits, heal-
ingof the recipient anddonor siteswasuneventful, and
the patient reported no post-surgical discomfort or
edema associated with the AMSA injection sites.

DISCUSSION

There are multiple ways to administer local anesthesia
for dental procedures, and the type of injection given
for a particular treatment usually is determined by
theextentof theoperativefield.Theabilityof theAMSA
injection to cover large maxillary surgical fields pro-
vides multiple benefits because it reduces the cumula-
tive number of necessary injections. In addition to
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improving patient comfort through the elimination of
repetitive transmucosal punctures, the elimination of
multiple injections reduces the total amount of deliv-
ered vasoconstrictor and may prove useful for cardio-
vascular-compromised patients requiring maxillary
anesthesia. For maxillary anterior esthetic proce-
dures, the AMSA’s maintenance of upper lip function
allows for continuous evaluation of gingival contours
unimpeded by the ‘‘lip drooping’’ that typically occurs
with traditional anesthetic techniques. With maxillary
mucogingival procedures, the AMSA’s palatal deliv-
ery of a full carpule of anesthetic with vasoconstrictor
provides outstanding hemostasis and reduces the
need formultiple reinjections toattainhemostaticcon-
trol during graft harvest. Additionally, because the
AMSA injection anesthetizes the buccal tissues from
the palatal aspect, no vasoconstrictor affects the buc-
cal gingiva, and outstanding blood supply is main-
tained for nourishment of the connective tissue graft.

Although the AMSA injection offers numerous bene-
fits, it also has disadvantages that must be considered.
In many articles,3-8 the use of a computer-assisted in-
jection system is recommended as the best method
for administering AMSA injections. The added cost of
this anesthetic delivery system is one potential draw-
back of the AMSA injection. A second disadvantage
is its long administration time. Some patients may find
it disconcerting to have an injection last 4 minutes, and
attempts to speed up the AMSA injection may lead to
increased patient discomfort at the injection site. One
reported benefit of the AMSA injection, the reduction
of cumulative anesthetic vasoconstrictor, may also
prove tobeproblematic forcertainsurgicalprocedures.
Although the reduction in vasoconstrictor proves ben-
eficial forcardiovascular-compromisedpatients, itmay
lead to less than desirable hemostatic control. Because
the AMSA eliminates the need for multiple injections,
less vasoconstrictor enters the buccal tissues, and a
subsequent decline in hemostasis may obscure por-
tions of the surgical field. Finally, in this series of case
reports, a trend of short-lived anesthesia in the maxil-
lary central incisor region was anecdotally noted.

CONCLUSIONS

This series of case reports describes the technique
and various applications for the AMSA injection in

periodontal surgical procedures. Although it is in no
way intended to replace traditional dental anesthetic
methods, the AMSA injection may prove useful in cer-
tain situations and adds to the clinician’s repertoire of
anesthetic techniques.
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