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opical anesthetic products

can play a pivotal role in the

comfort and safety of patients

in the operating room. When used in

conjunction with awake intubation, for
example, and delivered with skill and

eliminate the need for sedation, thereby
greatly improving patient cooperation
during surgical procedures.

Topicalization of the Airway
Prior to a Procedure

One of the most common uses of topical anesthetics
in the OR is to prepare a patient for endoscopy, intubation, bronchoscopy, or a similar invasive airway procedure. Applying a topical anesthetic inside the throat
before inserting a tube or scope can suppress the
gag reflex, especially in an awake patient. For patients
with a difficult airway, such as those with large glottic
tumors or with an unstable cervical spine, securing the
airway before induction of general anesthesia can minimize the risk for major airway-related complications,
such as hypoxic brain damage and death.1

d.

care, these agents can lessen or even

By reversibly anesthetizing the nerve endings near
the site of administration, topical anesthetics produce a
transient and localized loss of sensation and, therefore,
can decrease pain and discomfort during procedures in
the operating room (OR). Topical anesthetics are generally only effective on intact mucosal surfaces, such as
those inside the mouth, nose, eyes, throat, genitals, and
other inner body surfaces.
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The most common topical anesthetics for airway indications include atomized or nebulized spray preparations
of lidocaine and benzocaine, alone or in combination
with tetracaine. Preparations can differ in administration method, focus of application (oral or nasal route),
speed of onset, length of action, and safety. Given the
growing awareness of the increased risk for methemoglobinemia associated with use of some benzocaine
formulations, clinicians may prefer lidocaine to obtain
airway anesthesia.2
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Formulations

s

LIDOCAINE

Benzocaine is an ester local anesthetic with a very
fast onset of action within 1 minute.5 Compared with
lidocaine, however, its duration of action is also shorter—
between 5 and 15 minutes.6 The drug is available in
various preparations and is administered via different
devices.
HurriCaine (Beutlich) is comprised of benzocaine
(20%).7 Again, onset is fast (<1 minute) and duration is
generally around 15 minutes. HurriCaine One contains
the same formula as HurriCaine, but comes unit-dosed
as opposed to a 30-mL bottle.
Exposure to benzocaine may result in toxic effects,
such as methemoglobinemia (see section on methemoglobinemia, page 53, for more information on this
adverse reaction).
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The first topical anesthetic, cocaine, was prepared for
clinical use in the latter half of the 19th century.3 Today, clinicians have a choice of several relatively safe and effective anesthetic products, available as regular or viscous
solutions, gels, ointments, and in spray cans. Lidocaine
and benzocaine, alone or in various combinations with
cocaine, prilocaine, tetracaine, and epinephrine are the
formulations most commonly found in the OR (Table 1).

BENZOCAINE

An amide anesthetic, lidocaine has a rapid onset of
clinical activity of about 2 to 5 minutes and its effects
typically last from 15 to 60 minutes or more.4 The drug
is available in various concentrations, including 1%, 1.5%,
2%, and 4%, and can come with or without epinephrine. Combination formulations may be appropriate
when vasoconstriction is desired, such as during nasal
topicalization. Lidocaine’s liquid form can be nebulized
or atomized, which can be ideal for spraying an anesthetic directly into the airway. Ointments and gels are
also available. Up to 8 mg/kg of body weight is generally
considered safe for application of lidocaine to the airway.

BENZOCAINE/BUTAMBEN/TETRACAINE

Cetacaine (Cetalyte) is a prescription commercial
spray that includes a mixture of benzocaine (14%), butamben (2%), and tetracaine (2%).8 The latter is another
potent anesthetic of the ester class. In combination,
the anesthetics provide relatively fast action (<1 minute) and moderate duration (30-60 minutes). The spray
formulation should be applied for one second or less,
not to exceed 2 seconds. It is available in spray, liquid,
or gel forms.

Drug Administration

In addition to direct application of gels, creams,
and ointments, topical anesthetics are also commonly
administered as a liquid via various delivery devices.
Atomization devices are designed to deliver topical
anesthesia into nasal, oral, pharyngeal, laryngeal, and

Table 1. Common Topical Formulations

Onset and
Duration of Action

Composition

Benzocaine
(various;
HurriCaine;
HurriCaine One

Ester class
anesthetic;
various strengths;
HurriCaine formulations at 20%

Onset: <1 min
Duration: 5-15 min

• Commonly used for topicalizing the airway prior
to a procedure
• Reports of methemoglobinemia; HurriCaine One
(unit-dosed) may decrease risk associated with
longer sprays

Benzocaine/
Butamben/
Tetracaine
(Cetacaine)

Prescription spray:
benzocaine (14%),
butamben (2%),
tetracaine (2%)

Onset: <1 min
Duration: 15-30 min

• Limit to <2 sec of spray
• Reports of methemoglobinemia

Amide class
anesthetic
Most common solutions: 1%, 1.5%, 2%,
and 4%

Onset: 2-5 min
Duration: 15-60 min

• Commonly used for topicalizing the airway prior
to a procedure and anesthetizing skin prior to a
cutaneous puncture
• Formulations with added epinephrine can help
achieve vasoconstriction
• Adverse reactions more common in patients
with heart disease
• Reports of methemoglobinemia

Lidocaine
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Clinical Considerations

d.

Chemical Name
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tracheal tissues (Table 2). The devices deliver atomized droplets of the liquid anesthetic. Depending on
the device, it can be difficult to gauge just how much
of the anesthetic is being delivered into the patient.
Mucosal atomization devices, such as the LMA MADgic
(Teleflex), produce a relatively tight stream of atomized droplets and include a syringe with volume markers, allowing for more precise dosing. Also of concern
with atomization devices is the potential loss of some
anesthetic into the atmosphere during administration.
Nebulizers tend to produce smaller droplets than
atomization devices. Used with standard settings,
these droplets are so fine that they often settle into
the deepest part of the lungs rather than the upper
airway. To create larger droplets that reach the upper
airway, a nebulizer’s oxygen flow rate can be lowered.
A strategy used by clinicians is to begin anesthetizing a patient with a small amount of nebulized anesthetic, such as lidocaine, at low flow rates, to provide
background numbing. Then they may transition to an
atomization device to target sensitive areas, such as
around the vocal cords and lower pharynx.
Some clinicians may also choose to apply a cotton
pledget soaked in local anesthetic to targeted mucosal surfaces to achieve a selective blockade of underlying nerves. More direct nerve blocks in the airway
can be achieved using needle-based techniques. Some
clinicians advocate using such blocks in conjunction
with topical anesthetics; others prefer using topicals
exclusively. If needle blocks are used, it is important to
note that the technique may be contraindicated in certain patients, such as those with coagulopathies and/
or who are being treated with anticoagulants.9 Additionally, the blocks can cause complications, including
bleeding, nerve injury, and seizures from intravascular
injection.4 For more details on the use of needle-based
airway blocks, see the review by the New York School
of Regional Anesthesia.10
Additional airway strategies can help maximize the
effectiveness of topical anesthetics. For nasal intubation, adding vasoconstrictors such as epinephrine at
a concentration of 1:200,000, or phenylephrine at a
concentration of 0.05%, to the local anesthetic can
prolong the topical anesthetic effect and help reduce
mucosal bleeding. Also, the administration of glycopyrrolate can help reduce the production of saliva,
which acts as a barrier between the anesthetic agent
and the mucosa.

of the drug is administered to produce the intended
effect while also minimizing the risk for toxicity.
An allergic reaction to certain topical anesthetics,
more often those of the ester than the amide class, may
manifest on the skin as mild redness and burning to discoloration and swelling. More serious side effects, such
as tissue necrosis and sloughing of the skin, have also
been reported.13

CENTRAL NERVOUS SYSTEM EFFECTS
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High plasma concentrations of anesthetics can stimulate the central nervous system (CNS), potentially causing
seizures. This can be followed by CNS depression, including respiratory arrest. Solutions that contain epinephrine may add to the CNS stimulatory effect, which may
be confused with a bona fide allergic type of reaction.14-16
Life-threatening adverse effects have been known to
occur following topical anesthetic application over large
areas of the body, especially when plastic occlusives
are applied to enhance absorption.17 The FDA issued an
advisory on the potentially life-threatening side effects
of topical anesthetics after 2 women experienced seizures, coma, and death after applying topical anesthetics to their legs with an occlusive dressing before laser
hair removal.17 Caution is also warranted when applying
local anesthetics to mucosal areas.

Safety Considerations

It is rare for a patient to be allergic to a topical
anesthetic, especially those of the amide class such
as lidocaine. Actual hypersensitivity reactions account
for less than 1% of all reactions to local anesthetics.11,12
The amount of drug administered and the route of
administration can influence the side effects of topical
anesthetic agents. Care should be taken with topical
anesthetics to ensure that the predetermined amount

High plasma levels of anesthetics may depress heart
function and result in bradycardia, arrhythmias, hypotension, cardiovascular collapse, and cardiac arrest.18
Anesthetics that contain epinephrine can trigger hypertension, tachycardia, and angina.

METHEMOGLOBINEMIA

Methemoglobinemia occurs when iron in hemoglobin is transformed from ferrous to ferric form, or methemoglobin. Unlike hemoglobin, methemoglobin is unable
to transport oxygen to body tissues. The resulting oxygen deprivation can affect the CNS and cardiovascular system, manifesting as lightheadedness, confusion,
hypoxia, and cyanosis.19 Acquired methemoglobinemia
can be life-threatening, but early recognition and treatment will greatly improve outcomes in this reversible
condition. Methemoglobinemia can be identified via
symptoms or the use of a pulse CO oximeter, such as
the Rad-57 (Masimo).20 With significant methemoglobinemia, the oxygen saturation will trend toward 85%
on standard pulse oximetry. An IV dose of 1 to 2 mg/
kg of methylene blue is usually enough to reverse methemoglobinemia.21 Transfusion or dialysis is preferred
for patients with glucose-6-phosphate dehydrogenase
(G6PD) deficiency because methylene blue can trigger
hemolytic anemia.
Prevention of methemoglobinemia is preferable, of
course. Using multiple sprays of an agent or spraying the
area for a longer duration than recommended is often
the culprit in cases of methemoglobinemia. Unclear
package instructions, or application by clinicians

d.

ALLERGIC REACTIONS

CARDIOVASCULAR EFFECTS
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disease may also be sensitive to low methemoglobin
levels.23 Clinical situations such as anemia or hypoalbuminemia can raise the risk.25 A Johns Hopkins study
found 138 patients with raised methemoglobin levels
during a 28-month period.26 If the area being sprayed
is inflamed or the skin is broken, a larger volume of the
drug may be absorbed than was intended. Concomitant
use of other drugs, such as isosorbide dinitrate, can also
increase the likelihood of methemoglobinemia.25
The anesthetic most commonly associated with the
condition is benzocaine. Reports received by the FDA
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unfamiliar with the significant absorption of topical
anesthetics, may lead to overdoses. For some patients,
however, even tiny amounts—well within recommended
dosing—can result in clinically significant methemoglobinemia. Numerous case reports have been reported
involving as little as 1 second of spraying of Cetacaine
or delivery of 15 to 25 mg/kg of benzocaine.22,23
Up to 1 in every 370 patients will be particularly susceptible to developing methemoglobinemia, likely due
to genetic variation.24 Infants under age 6 months, older
patients, and individuals with respiratory or cardiac
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Table 2. Atomization Devices
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Description

Size

DeVilbiss Model 15
Medical Atomizer
(DeVilbiss Healthcare)

Metal atomizer; includes glass receptacle (for liquid),
pair of metal outlet tubes extending from metal atomizing nozzle, and adjustable tip for directing spray to inaccessible areas of the throat. Can be used with or without
RhinoGuard tip cover.

Length: 10.5 in.

Enk Fiberoptic Atomizer Set
(Cook Medical)

Device for atomizing small doses of local anesthetics. Atomizer set consists of a pressure-resistant oxygen tube and a connecting tube attached by a 3-way
side-arm fitting with a small flow control opening. The
set also contains an introducer catheter and 2 syringes
(1 mL).

EZ-Spray
(Alcove Medical)

Disposable atomizer device that comprises a plastic
receptacle, atomizer nozzle, and gas inlet tube. Tubing is
connected from an air or oxygen flowmeter nipple to the
gas inlet tube on the device.

LMA MADdy Pediatric Mucosal Atomization Device
(Teleflex)

Delivers intranasal/intraoral medications in a fine mist
that enhances absorption and improves bioavailability
for fast and effective drug delivery.

Typical particle size: 30 microns.
System dead space: 0.12 mL (with
syringe), 0.07 mL (device only).
Tip diameter: 0.19 in (4.8 mm).
Applicator length: 4.5 in (11.4 cm).

LMA MADgic Airway Intubating Airway with Mucosal Atomization and Oxygen
Delivery (Teleflex)

For difficult and awake airways requiring a fiber-optic
scope, the device combines atomized topical anesthetic and oxygen delivery in an innovative and elegantly
designed fiber-optic–compatible oral airway.

Typical particle size
30-100 microns. System dead
space 0.15 mL. Oxygen flow rate
2-3 L/min at 50 psi. Size 9 cm airway (6.5-8.0 ET).

LMA MADgicWand Mucosal
Atomization Device
(Teleflex)

Combines atomized topical anesthesia and oxygen delivery in a fiber-optic oral airway. Packaged in box of 20.

Typical particle size:
30-100 microns. System dead
space: 0.25 mL.

LMA MADgic LaryngoTracheal Atomizer
(Teleflex)

Mucosal atomization device that incorporates a small
flexible, malleable tube with an internal stiffening stylet
that connects to 3-mL syringe.

Typical particle size:
30-100 microns. System dead
space: 0.25 and 0.13 mL. Tip diameter: 0.18 in (4.6 mm). Applicator
length: 8.5 in (21.6 cm) and 4.5 in
(11.4 cm).

LMA MAD Nasal-Intranasal
Mucosal Atomization Device
(Teleflex)

Disposable, compact atomizer for delivery of medications to the nose and throat in a fine, gentle mist.

Typical particle size:
30-100 microns. System dead
space: 0.13 and 0.07 mL. Tip diameter: 0.17 in (4.3 mm). Applicator
length: 1.65 in (4.2 cm).

d.

Name (Manufacturer)
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lidocaine.29 A VA report describing 35 reported cases
of methemoglobinemia, however, did link more of those
cases (6 or 17%) to the use of lidocaine than to Cetacaine (4 or 11%).28 The majority of the cases were attributed to generic benzocaine (24 or 69%). It has been
theorized that the lower rate of methemoglobinemia
seen with Cetacaine may be due to the prescription
product being designed to deliver a more precise quantity of benzocaine and at a lower concentration than is
the case with generic formulations. However, published
evidence for that is lacking.
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between November 1997 and March 2002 described 132
cases of benzocaine-induced methemoglobinemia. Most
of the cases (93.2%) involved benzocaine spray. Furthermore, of the 69 cases that specified a dose, 37 (53.6%)
indicated that only a single spray was applied.27
The total number of benzocaine-induced cases of
methemoglobinemia in the literature is in the hundreds, and this likely represents an underestimation of
the actual number of cases.28 Because of the greater
risk for methemoglobinemia, Veterans Administration (VA) hospitals have banned benzocaine in favor of
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Special Features

Intended for the application of topical anesthetics to
the nose, oropharynx, and upper airway of patients, at
the direction/discretion of a clinician.

Includes glass receptacle for dispensing the liquid; adjustable
swivel top and vented nasal guard attached to a hand bulb. Can
be used with all types of oil or water solutions that are compatible with rhodium metal plating. The all-metal top can be autoclaved. Reusable.

To apply topical anesthetics to laryngotracheal area
through the working channel of a bronchoscope using
oxygen flow. Designed and intended for use by those
trained and experienced in techniques of flexible fiberoptic intubation.

An accessory to a bronchoscope. Delivery form: fine spray mist
using oxygen flow through the working channel bronchoscope.
Sterile. Single use.

Application of topical anesthetic to the nose, oropharynx, and upper airway of patients, at the direction/discretion of a clinician.

Trigger-valve system provides controlled release of compressed
gas to atomizing nozzle, creating liquid spray. Gas flow adjusted
to desired setting. Use with either oil- or water-based solutions.
Nonsterile. Single use.

Application of topical anesthetics to oropharynx and
upper airway region. Fits through vocal cords, down
LMA, or into nasal cavity.

Child-friendly and no sharps (bright colors in a toylike presentation make procedure less scary for young patients). Flexible
(internal stylet provides support, malleability, and memory). Disposable (single-patient use eliminates risk for cross-contamination). Practitioner-controlled (patient needs targeted specially by
medication, concentration, position, and location).

For use with fiber-optic bronchoscopy.

Intubating airway with mucosal atomization and oxygen delivery.

Allows retraction of soft tissue while applying topical
anesthesia in a fine, gentle mist. Used to apply topical
anesthetic to the airway before awake intubation.

Device blade positioned along floor of the mouth can be directed
immediately in front of laryngeal inlet to generate a fine mist by a
piston syringe. Nonsterile. Single use.

Application of topical anesthetics to oropharynx and
upper airway region. Fits through vocal cords, down
LMA, or into nasal cavity.

Malleable applicator retains memory to adapt to individual
patient’s anatomy. Delivery of a fine spray mist generated by a
piston syringe. Luer connection adapts to any luer lock syringe.
Nonsterile. Single use.

Intranasal medication delivery offers rapid, effective
method to deliver selected medications to patient without need for a painful shot and without delays in onset
seen with oral medications.

Rapidly effective (atomized nasal medications absorb directly
into bloodstream, avoiding first-pass metabolism; atomized nasal
medications absorb directly into the brain and cerebrospinal fluid
via olfactory mucosa to nose–brain pathway, achieves medication levels comparable to injections). Controlled administration
(exact dosing, exact volume, titratable to effect [repeat if needed]; atomizes in any position; atomized particles are optimal size
for deposition across broad area of mucosa).

d.

Clinical Applications
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Clinicians can follow several strategies to reduce the
risk for methemoglobinemia, including accurately documenting the amount of drug administered (Table 3).

The Pharmacist’s Role
Pharmacists can play a significant role in ensuring
topical anesthetic products are chosen, dated, stored,
and administered appropriately. A pharmacist might,
for example, look at the safety and efficacy of various

products, alongside a cost table, to make the most costeffective choice for his or her institution. The pharmacist
can also label and store preparations for topical use in
a way so that they are not unintentionally administered
incorrectly. By posting maximum doses and educating
staff on the signs and symptoms of methemoglobinemia and systemic absorption, as well as on how to prevent and treat the condition, a pharmacist can help to
prevent further cases at his or her institution.
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