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Current research could impact the future of the profession.

Reversing Local Anesthesia

Stanley F. Malamed, DDS

Local anesthesia forms the back-
bone of pain-control techniques in den-
tistry. The prevention and elimination of
pain during dental treatment has benefit-
ed patients, their doctors, and dental hy-
gienists, enabling the dental profession to
make tremendous therapeutic advances
that would otherwise have been impossi-
ble. Introduced in the late 1940s, the amide
local anesthetics represent the most used
drugs in dentistry. Local anesthetics also
represent the safest and most effective
drugs in all of medicine for the prevention
and management of pain.

Five local anesthetics are used in den-
tistry in the United States. The Table pres-
ents the currently available formulations.
There are three categories of local anes-
thetics based on the expected duration of
pulpal anesthesia: short-, intermediate-
and long-acting. The goal in using a spe-
cific local anesthetic formulation is to be
able to complete the planned dental treat-
ment comfortably. Given an average den-
tal-appointment length of 44 minutes, it
is no surprise that the intermediate-dura-
tion formulations are those most often
used. Pulpal anesthesia allows the dental
procedure to be performed painlessly.

Anesthesia of the supporting tissues
—Dboth bone and soft tissue (lip, tongue,
chin, nose, and cheek)—usually persists
for several hours after pulpal anesthesia
has been lost.* Though normally of min-
imal concern, residual soft tissue anesthe-
sia (STA) may result in injury, either self-
inflicted (eg, biting) or secondary to ther-
mal or chemical burns. This is of partic-
ular concern in pediatric patients who may
chew a bitten lower lip because it is pain-
less, causing ulceration of the oral mucosa
(Figure 1). One recent study measured a
13% incidence of injury after mandibu-

Figure 1 Traumatic injury to lip while soft tis-
sue still anesthetized. Photograph courtesy Dr.
John Yagiela.

lar anesthesia in pediatric patients.> More
commonly, however, residual STA is more
of an inconvenience or annoyance to the
patient and doctor than a risk. Patients feel
that residual STA interferes with their
normal daily activities in three areas: per-
ceptual (perception of altered physical
appearance), sensory (lack of sensation),
and functional (diminished ability to
speak, smile, drink, and control drooling).®

In some clinical situations, primary
postsurgical, prolonged soft tissue anes-
thesia is desirable. Dental surgeons have
successfully combined oral non-steroidal
anti-inflammatory drugs along with the
long-acting local anesthetic bupivacaine
HCI to successfully manage pain in the
postsurgical period.”

The majority of dental procedures, how-
ever, are less invasive (eg, routine restora-
tions, non-surgical periodontics) and have
little to no associated postoperative pain.
Indeed many dental patients complain to
their doctors at subsequent appointments
that they were unable to eat a meal or to
talk normally for many hours after their
last dental visit because their lip and/or
tongue were still numb. The request of
“Doctor, can’t you make the numbness go
away faster?” has been uttered by patients
to most doctors.

REVERSAL OF SOFT

TISSUE ANESTHESIA

Attempts have been made to minimize
the duration of local anesthesia-induced
numbness. As recently as the 1980s, the
intraoral use of the medical procedure
known as transcutaneous electrical nerve
stimulation (TENS) experienced a brief
period of popularity as a possible substi-
tute for local anesthetics to provide oper-
ative pain control in dentistry.® As the
technique was not consistently reliable,
which is an important criterion for clini-
cal acceptance, it ultimately fell short of
success and has, with few exceptions, been
discarded. However, the technique—known
in dentistry as Electronic Dental Anesthesia
(EDA)—which produced both a rhyth-
mic skeletal muscle contraction as well
as localized vasodilation in the region to
which it was applied, was shown to de-
crease the duration of residual soft tissue
anesthesia. This decrease in the duration
of postoperative soft tissue anesthesia
with EDA was thought to result from (1)
its increasing blood flow through the
area into which local anesthetic had pre-
viously been deposited (as a result of

EDA’s vasodilatory action), along with (2)
a pumping action produced by the rhyth-
mic contraction of skeletal muscles. The
local anesthesia drug would undergo a
more rapid redistribution into the capil-
laries and venules in the area.”!°

At present, no therapeutic modality ex-
ists to hasten the return of normal sensa-
tion and function after local anesthetic
injection. Recently, the search for a phar-
macologic means of minimizing postop-
erative anesthesia has focused on phento-
lamine mesylate, which is a nonselective
competitive oi-adrenergic antagonist that
has been demonstrated to reverse vaso-
constriction in rats, cats, and dogs resulting
from nerve-stimulated release of norepin-
ephrine or locally applied norepinephrine
or epinephrine.'!"!? Phentolamine antag-
onizes catecholamine-induced dysrhyth-
mias in the heart!* and has been used
clinically in the United States for the pre-
vention of hypertensive episodes, norep-
inephrine-related dermal necrosis, and
for the diagnosis of pheochromocytoma
for more than 50 years. As presently used
in medicine, phentolamine mesylate is
categorized by the United States Food and
Drug Administration (FDA) as a Pregnancy
category “C” and as “Safety Unknown” for
nursing mothers.”

Randomized, controlled phase 2 and
phase 3 clinical trials evaluating the safe-
ty and efficacy of a proprietary formulation
of phentolamine mesylate in both adults
and children (aged 4 to 11 years) have been
completed and a New Drug Application
(NDA) was approved in May 2008 by the
FDA for marketing under the name Ora
Verse (Novalar Pharmaceuticals, Inc, San
Diego, CA).

Briefly summarizing these as yet-un-
published clinical trials, overall for both
maxillary supraperiosteal and mandibu-
lar inferior alveolar nerve block and men-
tal block injections, phentolamine mesylate
accelerated the time to return of “normal
lip sensation” relative to a “sham” injection
by more than 80 minutes (approximately
60 min vs 140 min). This represents a clin-
ically and statistically significant (P <
.0001) decrease in the duration of STA.!°

These trials demonstrated no signifi-
cant affect on pain (there was no return of
pain after its administration nor was the
injection of phentolamine mesylate itself
painful (because it was injected into an-
esthetized tissues). The injection of phen-
tolamine mesylate was not associated with
any serious adverse events nor were there
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any adverse effects on vital signs or patient-
reported pain. No clinically observable ef-
fects on the oral mucosa were noted. The
results of these trials are in press.!>

The findings of a pediatric trial of phen-
tolamine mesylate in subjects aged 4 to
11 years were similar to those of the adult
trials. Return to normal lip sensation oc-
curred approximately 75 minutes faster
compared with sham injection (P < .0001)
in children ages 6 to 11. No serious ad-
verse events, effect on vital signs, or pa-
tient-reported pain were noted. The
article reporting the results of this trial is
in press.!®

The blood level of local anesthetic was
not affected by the local injection of phen-
tolamine in either the adult or pediatric
populations.!>!¢ The only effect the in-
jection of phentolamine had on the blood
levels of local anesthetic was to delay the
time to peak concentration. This result is
consistent with the hypothesis that phen-
tolamine accelerates the rate of recovery
by accelerating the rate of redistribution
of local anesthetic from the submucosa
into the cardiovascular system.!”

Clinical trials of phentolamine mesylate
have compared the reversal action of the
drug with articaine plus epinephrine, lido-
caine plus epinephrine; mepivacaine plus
levonordefrin; and prilocaine plus epi-
nephrine. Similar results were obtained for
each type of anesthetic solution.!?

CLINICAL APPLICATION OF
PHENTOLAMINE MESYLATE
Phentolamine mesylate (OraVerse) will be
packaged in cartridges identical, except
for labeling, to traditional local anesthet-
ic cartridges. It may be administered with
any dental local anesthetic syringe and
dental injection needle. Use of phento-
lamine mesylate as a reversal agent for
dental intraoral local anesthesia would
follow the pattern described below.

* Pregnancy category ‘C’ — animal studies show
adverse fetal effect(s) but no controlled human
studies OR no animal or human studies; weigh
possible fetal risk vs. maternal benefit. Lactation
category ‘Safety Unknown’ — Inadequate litera-
ture available to assess risk; caution advised.
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The patient receives a traditional intra-
oral injection of local anesthetic, with or
without a vasoconstrictor, at the onset of
dental treatment. The choice of local an-
esthetic is determined by the expected
duration of pulpal anesthesia required to
complete the dental procedure (Table).

At the conclusion of the “traumatic”
portion of the dental procedure (eg, the
procedure necessitating pulpal anesthe-
sia, such as drilling) phentolamine mesy-
late is administered. It will be injected into
the same site as the local anesthetic was
previously deposited (eg, via a right infe-
rior alveolar nerve block injection when
treating the mandibular right quadrant).
For adults the proposed dosage is 1 to 2 car-
tridges of phentolamine mesylate (a dose
of 0.4 mg to 0.8 mg), while for children the
proposed dosage is 0.5 to 1 cartridge (0.2
mg to 0.4 mg).!>16 Phentolamine mesylate
produces a localized vasodilation, increas-
ing perfusion at the site of deposition, and
likely leads to a more rapid redistribution
of the local anesthetic from the injection
site into capillaries and venules and away
from the oral cavity.!”

A clinical example of how the reversal
of local anesthetic might benefit a patient
is seen in Figure 2. In the present environ-
ment, without a local anesthetic reversal
agent, the patient arrives for a 1-hour den-
tal appointment in the mid- to late after-
noon. As the procedure requires tooth
preparation, the dentist elects to admin-
ister 2% lidocaine with epinephrine 1:
100,000 via inferior alveolar nerve block.
Successful anesthesia is achieved. Treat-
ment commences and is completed in
approximately 45 minutes. The dentist dis-
charges the patient who leaves the office
approximately 1 hour after having received
the local anesthetic. The patient’s lip and
tongue are still numb. Apart from the fact
that the patient feels strange because of
this residual numbness (eg “my lip feels
fat”), the patient will be unable to eat, or if
he does, unable to eat without an increased
risk of traumatic soft tissue injury, when
dinner is served several hours later.

With the administration of phento-
lamine mesylate at the conclusion of the
traumatic portion of the treatment (tooth
preparation) or immediately after the den-
tal procedure, residual soft tissue anesthe-
sia (eg, lip and tongue) has completely
resolved by the time dinner is served.

CANDIDATES FOR LOCAL
ANESTHETIC REVERSAL

A majority of dental treatments today are
not so traumatic in nature that they require
a patient to leave the dental office with
residual soft tissue anesthesia that lingers
for many hours before resolving. These
procedures include conservative dental
restorations and non-surgical periodon-
tics, such as scaling and root planing. In
addition, pediatric patients, whether in the
general dentistry or pediatric dentistry
office, will benefit from the diminished soft
tissue duration associated with phento-
lamine mesylate administration.

CONCLUSION

Prolonged facial and lingual anesthesia is
an often unnecessary and unwanted con-
sequence of intraoral local anesthesia.
Many dental patients report that prolonged
soft tissue anesthesia interferes with nor-
mal oral function. Self-inflicted injuries
can occur.

The results of clinical trials with phen-
tolamine mesylate in anesthetized pa-
tients demonstrate that its administration
after routine dental or periodontal main-
tenance procedures should yield a signif-
icant benefit. Faster recoveries of normal
sensation (lip and tongue), as well as a
faster return to normal ability to smile,
speak, and drink, and to refrain from drool-
ing and inflicting self-injury are highly
desirable. The prevention of self-injury re-
sulting from lingering soft tissue anes-
thesia, particularly in pediatric patients,
is an additional important clinical bene-
fit. The high probability that phentola-
mine mesylate administration would
safely accelerate the recovery of both ob-
served and perceived normal sensation
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Figure 2 The effect of phentolamine mesylate on residual soft tissue anesthesia (STA). The patient
receives an injection of a local anesthetic with epinephrine at time ‘0’. In the upper horizontal bar the
treatment is completed in 44 minutes and the patient is dismissed. Residual STA persists for about 4
hours, interfering with the patient’s ability to eat and increasing the risk of traumatic soft tissue injury. In
the bottom horizontal bar, the patient receives an injection of phentolamine mesylate at the conclusion
of the traumatic dental procedure. Residual STA lasts only about 2 more hours, enabling the patient to
eat a meal without increased risk of traumatic soft tissue injury.

and function significantly compared to
the current standard of care with mini-
mal risk will likely be perceived as both
desirable and beneficial by many dental
patients and clinicians.
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Local Anesthetic of PULPAL

Formulation anesthesia
(minutes)
_ 5 i 10
10-15

. . (infiltration)

Prilocaine 4%

40 - 60

(nerve block)

20-40

Lidocaine 2% +
epinephrine

Articaine 4% +

60

. . 60
epinephrine
Bupivacaine 0.5% 90 - 180
+ epinephrine (nerve block)

Expected duration

Table: Durations of Common Forms of Local Anesthetics

Expected duration Cat
of SOFT TISSUE ategory
ook (based on pulpal
ane.s anesthesia)
(minutes)
30-45 Short
60 - 120 Short
(infiltration)
120 - 240 Intermediate

(nerve block)

90 - 120 Short
180 - 300 Intermediate
180 - 300 Intermediate
180 - 300 Intermediate
180 - 480 Intermediate
W0

Source: Malamed SE. Handbook of Local Anesthesia. 6th ed. C.V. Mosby, St. Louis, MO: 2007;79.



