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Local anesthesia block of the inferior alveolar nerve is routinely taught
throughout dental education. This commonly used technique eliminates all
somatosensory perception of the mandible, mandibular teeth, floor of the
mouth, ipsilateral tongue, and all but the lateral (buccal) gingivae. Generally,
the dentist or surgeon desires these structures to be anesthetized. However, in
the placement of mandibular implants, it may be useful for the patient to be
able to sense when the inferior alveolar nerve is in danger of being damaged,
possibly producing permanent paresthesia. In this article, the technique of
mandibular infiltration prior to mandibular implant placement in the mandible
is discussed.

INTRODUCTION

I
nferior alveolar anesthesia has
been used effectively to facilitate
all types of dental procedures.1
Total inferior alveolar nerve
(IAN) block anesthesia assures
patient comfort during surgical

placement of mandibular implants,
giving the dentist the opportunity to
perform necessary surgical procedures
in a pain-free environment.

Linkow2 reported a 7-year study of
placing blade implants in 1970. Con-
ventional block anesthesia of the IAN
was used because most mandibular
dental treatments required total anes-
thesia of this large nerve for restorative
as well as surgical procedures. Dentists

have been highly trained to effectively
administer this anesthetic block.

Three major postoperative compli-
cations may occur with the use of block
anesthesia of the IAN when placing
mandibular implants: (1) prolonged
mandibular anesthesia, during which
time the patient may injure his or her
tongue or lip in a variety of ways; (2)
systemic toxicity from iatrogenic, intra-
arterial injection of local anesthetic so-
lution; and, most importantly when
placing mandibular implants, (3) inju-
ry to the inferior or mental nerves, un-
beknown to the patient or doctor until
after the effects of the block anesthesia
have subsided.
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By contrast, mandibular infiltration
has been routinely avoided because of
its questionable effectiveness. However,
this attitude has generally been based
on conjecture and anecdotal informa-
tion rather than on scientific study.

This article presents information
concerning the successful use of man-
dibular infiltration anesthesia for the
placement of thousands of mandibular
dental implants, producing not one
case of permanent inferior alveolar or
mental nerve injury. Three patients ex-
hibit a localized permanent parathesia
of the lower lip measuring 1.5 cm 3 1.5
cm in diameter both of the exterior and
interior surfaces. All experience aware-
ness when probing the buccal gingival
anterior tissue on the affected side of
the mouth.

METHODS AND MATERIALS

The first author has utilized mandibu-
lar infiltration since 1969, placing over
8000 dental implants in the mandible.
One carpule (1.8 mL) of lidocaine is de-
posited in the lingual tissue and one
carpule of lidocaine is deposited in the
buccal tissue (see Figures 1 and 2). Af-
ter approximately 5 minutes allowing
for anesthetic effect, one carpule of li-
docaine is deposited, taking care to
place the anesthetic solution just under
the buccal and lingual periosteum, ap-
plying enough pressure with the solu-
tion to raise the tissue in a bubble fash-
ion (see Figures 3 and 4). It is suggest-
ed that subperiosteal penetration of the
needle be spaced every 15 to 20 mm.
With total tissue anesthesia, the oper-
ator has the freedom to reflect the tis-
sue and drill into the receptor bone
with little fear that the patient will ex-
perience pain with the procedure.

Before the surgical treatment is start-
ed, a diagnostic periapical x-ray is ob-
tained utilizing the long-cone tech-
nique.3 The x-ray is placed parallel to
the occlusal plane and taken at 90 de-
gree angulation to measure the exact
height of bone superior to the IAN ca-
nal housing. Periapical x-rays taken at
right angles to the occlusal plane min-
imize distortion of alveolar bone height

(Figure 5). Panoramic radiographs in-
herently have a distortion factor of 12
to 30%, which makes such a radio-
graphic view a poor diagnostic tech-
nique for accurately and safely deter-
mining exact amounts of available
bone for mandibular implant place-
ment.4

If the periapical x-ray shows there to
be approximately 14 mm of available
bone above the IAN canal, it is sug-
gested that the surgeon place a pilot
drill to a depth of 8 to 10 mm and take
a periapical x-ray with the surgical pi-
lot drill in place (Figure 6). The Ergon-
om-X (x-ray packet; Salvin Co, Char-
lotte, NC), which contains both devel-
oper and fixer in the same packet as
the film, is recommended because it
can be sterilized and used in a sterile
surgical setting. After exposure, the
chemicals are pushed into an enclosed
area housing the exposed film. This al-
lows for a total sterile surgical environ-
ment to be maintained as well as pro-
ducing a diagnostic film in 50 seconds.

Measurement of the remaining avail-
able bone inferior to the pilot drill is
then obtained and the doctor may pro-
ceed to a depth of adequate length to
within 1 to 2 mm of the IAN canal.
Another periapical radiograph could
be taken at final drill depth if the sur-
geon has a question about the exact lo-
cation of the IAN canal. An immediate
postoperative x-ray showing implant
placement is highly recommended
(Figure 7).

If the patient experiences sensitivity
during the preparation of the implant
receptor site, the buccal and lingual tis-
sues are again injected with subcuta-
neous anesthesia, forcing anesthetic so-
lution between the periosteum and the
underlying bone. After waiting ap-
proximately 2 to 3 minutes, the recep-
tor site is reentered with a metal right-
angled explorer to the depth of the last
drill that elicited pain. The doctor
probes in all directions within the re-
ceptor site, attempting to elicit pain. If
no pain is experienced, the proper
width and depth of drill necessary for
an implant of sufficient size and shape

to ensure a good prosthetic result is
placed in the bone.

Do not inject into the bone receptor
site since the anesthetic solution could
penetrate the bony walls of the IAN ca-
nal, anesthetizing the inferior alveolar
nerve, thus in effect causing total block
anesthesia. Even with intravenous se-
dation, patients are able to tell the sur-
geon that they have sensitivity when
the IAN canal is encroached upon.

When there is only 6 to 8 mm of
available bone superior to the IAN
bony canal, a pilot drill is placed into
the receptor implant site at a desired,
premeasured depth. A periapical x-ray
is then taken at 90 degrees to deter-
mine the exact height of remaining re-
ceptor bone above the IAN canal. Of-
ten, the drill can be intentionally
placed on top of the bony canal to uti-
lize the most available bone. Since the
patient does not have nerve block an-
esthesia, the patient can tell verbally or
with body movement if they are feel-
ing sensitivity from the receptor site
bone drilling.

If the patient expresses perceived
pain from the drilling at a certain
depth, always believe the patient, even
if the patient is under the influence of
deep intravenous anesthesia (Figure 2).

Patients are reevaluated in 2 weeks
at suture removal appointments and
then at 2-, 4-, and 6-month intervals.
Periapical radiographs are taken to fol-
low the progress of osteointegration.

RESULTS

Over 8000 mandibular implants have
been placed using infiltration anesthe-
sia over 30 years. Only three patients
have permanent paresthesia (numb-
ness), about 1.5 cm 3 1.5 cm in diam-
eter, of the lower lip on both the exte-
rior and interior surfaces. All three pa-
tients can detect pin pricking on the
buccal surface tissue in the cuspid to
central region. None of the three pa-
tients feel the anesthetized area is ob-
jectionable nor does the loss of sensa-
tion alter their routine of daily living.

Approximately 85 to 100 patients re-
ported a transient paresthesia during
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FIGURE 1. Lidocaine infiltrates into the lingual vestibule.
FIGURE 2. Lidocaine infiltrates into the buccal vestibule.
FIGURES 3 AND 4. Lidocaine injection under the periosteum to raise the tissue.
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FIGURE 5. Periapical x-ray taken at right angle.

FIGURE 6. Periapical x-ray with surgical pilot drill in place.

the first 3 to 6 months following im-
plant placement surgery. Most of those
transient loss-of-feeling patients recov-
ered within the first 3 to 4 weeks of
surgery.

DISCUSSION

The most common block anesthetic
technique of the IAN was first de-
scribed by Halstead nearly a century
ago and bears his name. In this tech-
nique, the inferior alveolar nerve is ap-
proached in the ptyergomandibular
space via an intraoral route at the man-
dibular foramen as the nerve enters the
mandible. This commonly taught pro-
cedure has a success rate of only 71 to
87%.5,6

The Gow-Gates method of mandib-
ular anesthesia, which was introduced
in 1973,7 utilizes both extraoral and in-
traoral landmarks that are coordinated
by two references planes. Briefly, the
patient is instructed to open as wide as
possible and the contents of the anes-
thetic carpule are deposited in the up-
per portion of the pterygomandibular
space just anterior and inferior to the
junction of the neck and head of the
mandibular condyle. Producing a
slower onset of anesthesia than does
the Halstead technique, the Gow-Gates
efficacy was reported by Sisk7 as nearly
95% after 10 minutes. Again, profound
mandibular anesthesia may be
achieved, but such complete anesthe-
sia, which eliminates the patient’s abil-
ity to alert the dental surgeon concern-
ing possible nerve injury, is not desired
when placing mandibular implants.

Vazirani8 in 1960 and Akinosi9 in
1977 both described a mandibular
block technique now known as the Ak-
inosi technique. Unlike the Halstead or
Gow-Gates technique, the patient’s
mouth is closed with teeth in occlusion
when the Akinosi method is adminis-
tered. The anesthetic is deposited in
the middle portion of the pterygoman-
dibular space. Like the two other forms
of block anesthesia of the IAN, the Ak-
inosi produces total block anesthesia
and, like the others, is considered by
these authors as a less desirable meth-

od for local anesthesia administration
when placing dental implants. Success
rates of 77%10 to 93%5 have been re-
ported.

The method described above has
been used successfully by the primary
author (AH) since 1969. Over 11 000
dental implants (both root forms and

blades) have been successfully placed,
using infiltration anesthesia without
permanent injury to the inferior alve-
olar or mental nerves. Some patients
experienced temporary paresthesia
due to implant drill or bur trauma dur-
ing preparation of the implant receptor
sites, but in all cases, this transient par-



Alfred A. Heller, Wesley E. Shankland

Journal of Oral Implantology 131

FIGURE 7. Postoperative x-ray of implant placement.

esthesia resolved within 5 months of
the surgical procedure(s).

These successful results are not sur-
prising. Infiltration anesthesia, using a
dental syringe and small-gauge needle
(27 or 30 gauge), has been proposed for
routine operative dental procedures by
several authors,11–18 especially with pe-
diatric patients. These procedures have
included restorative procedures, end-
odontic procedures, and even extrac-
tion of teeth.

Intraosseous injection of the inferior
alveolar nerve for localized mandibu-
lar anesthesia has also been proposed
by several investigators.19–21 Although
this technique provides excellent local
and confined mandibular anesthesia,
the potential of damaging the inferior
alveolar and mental nerves is similar to
that of a total block of the IAN. Intra-
osseous anesthesia is quite helpful in
differential diagnosis of orofacial pain
problems originating in a specific tooth
or the mandible,22 but the iatrogenic in-
jury of mandibular nerves disqualifies
this technique, in the present authors’
clinical opinion, from its use in man-
dibular anesthesia for implant place-
ment.

Recently, a bioadhesive delivery sys-

tem as an alternative to both block and
infiltration anesthesia has been sug-
gested.15 Although effective enough to
permit nonpainful extraction of teeth
in 81.63% of cases attempted,15 patients
complained of a bitter taste. In addi-
tion, adequate anesthesia for surgical
procedures required 15 to 20 minutes,
while infiltration required only 3 to 4
minutes. Further, the anesthetic effects
of infiltration are more controllable and
are not as diffuse as with a bioadhesive
system.

Anatomically, there is no question
concerning the efficacy of maxillary in-
filtration anesthesia. The maxillary al-
veolus is thin and porous in compari-
son with that of the mandible. Al-
though given lectures on the technique
of giving a second division block of the
trigeminal nerve for maxillary block
anesthesia, dental students rarely per-
form this rather difficult procedure
and instead are instructed in proper
infiltration of the maxilla. However, the
present authors disagree with the as-
sertion that the mandibular block is the
one type of mandibular anesthesia that
should be used during implant proce-
dures.

Mandibular osseous anatomy has

been considered too dense and too
thick by anatomists and dentists alike
for infiltration techniques since the ad-
vent of local anesthesia at the begin-
ning of the 20th century. In theory, the
dense, compact bone of the medial (lin-
gual) and lateral (buccal) surfaces of
the mandible do not permit diffusion
of local anesthetic into the medullary
spaces of the mandible, thus not pro-
hibiting depolarization of the mandib-
ular nerves, chiefly the inferior alveo-
lar. However, we have not found that
to be true clinically and, in the gross
anatomy laboratories, numerous un-
named mandibular foramina have
been observed. This finding corrobo-
rates those of several other investiga-
tors. For example, Sutton23 found 2449
accessory or unnamed foramina in 300
dried human mandibles. Madeira et
al24 reported the presence of accessory
foramina in the human mandibular
symphysis region in 87.3 to 96.2% of
specimens studied. In addition, Pogrel
et al25 reported that branches of the
mental nerve reenter the labial (lateral)
surface of the mandible to supply low-
er incisors.

Many of those who use block anes-
thesia of the IAN when placing im-
plants maintain that, during surgical
procedures, the inferior alveolar canal
can be felt or sensed and that therefore
careful osseous surgery will avoid vi-
olation of this large canal and its con-
tents. Unfortunately, one cannot as-
sume any integrity of the inferior al-
veolar canal. Oliver26 reported that, in
60% of dissected specimens, the man-
dibular canal contained the entire in-
ferior alveolar nerve. However, in the
remaining 40%, the inferior alveolar
nerve spread out and a distinct canal
was not present. Carter and Keen27

confirmed Oliver’s findings.
In addition, Nortje et al,28 Carter and

Keen,27 and others29,30 have demonstrat-
ed, using human cadaver dissections,
that the inferior nerve is often not a
single nerve but a vast plexus of vari-
ous conformations. Again, block anes-
thesia of the IAN would totally anes-
thesize all these plexes, whereas infil-
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tration would still permit the patient to
inform the doctor if his or her surgical
procedures were stimulating branches
of the inferior alveolar plexus.

Most interesting were the findings of
Schejtman et al,31 Langlais et al,32 and
Barker and Lockett.33 Shankland34 cor-
roborated these findings. All these re-
searchers reported discovering multi-
ple mandible accessory foramina in the
ramus and posterior mandibular re-
gions, which, according to their obser-
vations, transmitted aberrant or addi-
tional branches of the IAN. Most of
these nerves would not be anesthetized
by any of the three types of IAN
blocks, thereby making block anesthe-
sia inadequate. On the other hand, in-
filtration anesthesia would not only
provide for anesthesia of the unusual
presentations of trigeminal branches
but also allow for adequate yet safe an-
esthesia for the placement of mandib-
ular implants because the major por-
tions of the IAN would not be blocked.

CONCLUSIONS

Based on our observations and clinical
experience, we conclude the following:

(1) Infiltration anesthesia is safe and
effective when used for surgical
placement of mandibular implants.

(2) Although providing adequate local
anesthesia, infiltration does not to-
tally block the inferior alveolar or
mental nerves, thereby permitting
the patient, whether sedated or not,
to alert the surgeon if either of
these nerves are at risk of being
damaged in the surgical proce-
dure(s).

(3) Infiltration anesthesia tremendous-
ly reduces the risk of parathesia
when compared with IAN block
anesthesia. Thus, this method
could be utilized safely as an alter-
nate method of mandibular block
anesthesia.
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