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[ C A S E  R E P O R T ]

ABSTRACT
Patients who present with a history of “allergy” to local anesthetics are common in clinical practice. Injectable 1%

diphenhydramine is a safe, inexpensive, and effective local anesthetic for simple dermatological procedures in patients
who report “caine” allergies. Utilizing this agent permits the dermatologist to operate at the time of the initial visit and
schedule a referral to the allergist for definitive sensitivity testing at the patient’s convenience.
(J Clin Aesthetic Dermatol. 2009;2(10):37–40.)

Diphenhydramine hydrochloride (DPH) has
numerous pharmacological uses in medicine. It is a
first-generation, sedating, oral antihistamine. When

topically applied, DPH has excellent anesthetic and
antipruritic effects. DPH has also been shown to be an
effective injectable drug for local anesthesia. This may be
due to its three-dimensional structure, which is similar to
other anesthetic drugs.1,2 The authors present a patient
whose history of a severe “allergic” reaction to a “caine”
local anesthetic prompted the use of 1% DPH to allow
same-day surgery and avoid any possibility of a potentially
life-threatening reaction. 

CASE REPORT
A 51-year-old man presented for evaluation of a freely

movable 2cm diameter “cyst” on his back. He reported
experiencing an allergy to Novocain© (procaine) during a
procedure at the dentist’s office 30 years previously.
Symptoms included pounding in the chest and light-
headedness, which occurred immediately following the
injection of the local anesthetic. An emergency room visit
eventuated in a 24-hour admission to the hospital. The
medical record from this incident was not available. The
patient assiduously avoided local anesthetic injections
following this event. 

A referral to an allergist for definitive testing of a “caine”
allergy was considered and discussed with the patient.
However, to permit “same-day” surgery, 1cc of DPH
10mg/mL was used as a local anesthetic. The patient

experienced no pain and had no untoward side effects
during the cyst removal using a punch incision/cyst
extraction technique. 

DISCUSSION
The cause of this patient’s reaction 30 years earlier is

unclear. Vasovagal reactions result from increased
sympathetic activity in response to fear, pain, or the sight
of blood. This causes a burst of parasympathetic activity
leading to light-headedness, fainting, and sometimes clonic
limb jerking associated with a slow heart rate.3 Vasovagal
reactions do not produce “pounding” in the chest. Most
likely, this patient had a pharmacological reaction to
epinephrine or an anaphylactic reaction to the injectable
anesthetic itself. 

Epinephrine is combined with injectable anesthetics to
decrease bleeding during surgery and prolong anesthetic
effects.4 Although small amounts of epinephrine in local
anesthetics usually cause no reaction, rare idiosyncratic
reactions have been reported, which could include
pounding in the chest and light-headedness experienced
by our patient.4 Interestingly, epinephrine, when given in
the presence of a beta blocker, can cause unopposed alpha-
agonist activity leading to a dramatic increase in blood
pressure.4 It has also been recommended that epinephrine
not be given with monoamine oxidase inhibitors (MAOI) or
tricyclic antidepressants (Table 1). This can cause
augmented pharmacological effects, including palpitations,
tachycardia, sweating, nausea, vomiting, respiratory
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difficulty, pallor, dizziness, weakness, tremor,
headache, and anxiety.4 There is debate, however,
about whether the amount of epinephrine used in
small dermatological procedures could produce
clinically significant effects in these patients.5

Reactions to “caine” local anesthetics, when limited
to the injection site, are caused by type 4
hypersensitivity reactions.4 Signs may include
localized or widespread pruritic and erythematous
macules, patches, papules, vesicles, and plaques.4–7

The more severe immunoglobulin E (IgE)-mediated
anaphylactic reactions represent less than one
percent of allergies to local anesthetics.5,8 Patients may
be exposed to an allergen many times without any
reaction, but once sensitization has occurred, a similar
response is expected each time the antigen is
presented. Anaphylaxis is associated with a decrease
in blood pressure caused by increased permeability of
the capillary bed. Clinically, this produces a rapid
heart beat, urticaria, stridor, wheezing, angioedema,
light-headedness, fainting, nausea, and sometimes
death.5,8,9

Careful consideration of the medical history and
review of available medical records are critical steps in
the evaluation of patients. If a reaction is determined
to be the result of epinephrine, a “caine” anesthetic
without epinephrine could be administered. However,
if there is any chance of an anaphylactic reaction to
“caine” anesthetic in the past, there is potential for a
significant, even life-threatening, event with re-
introduction of the local anesthetic. Most type 1 IgE-
mediated reactions are caused by ester anesthetics
while amide anesthetics only very rarely cause these
reactions (Table 2).3 While allergy cross-reactivity
occurs between various ester anesthetics and within
the amide class, there is no cross-reactivity between
ester and amide anesthetics. In summary, if the
identity of the offending anesthetic (usually an ester)
can be determined with certainty in a patient with
true IgE-mediated allergic reactions, an amide in a
preservative-free solution could be utilized. However,
in the vast majority of cases in the outpatient setting,
it is impossible to determine exactly which anesthetic
was utilized prior to the allergic reaction. In this case,
referral to an allergist for testing is suggested.10

Scratch testing followed by subcutaneous
challenge with increasing concentrations of the
suspected allergen is the definitive method to
determine if the patient is likely to suffer anaphylaxis
with future exposure to “caine” anesthetics.
Histamine and saline controls are also used at the time
of testing. If the scratch test is positive to a sample of
the local anesthetic, no further testing is needed and
these patients should not be given that particular class
of injectable “caine” anesthetic. If scratch tests are
negative, subcutaneous challenge may be performed
with increasing concentrations of local anesthetic,
testing from most diluted to full-strength medication.

TABLE 1. Antidepressant drugs that may cause adverse effects in 
patients treated with epinephrine MAO inhibitors

UNSELECTIVE MAO-A AND MAO-B INHIBITORS 

Hydrazines Nonhydrazines 

• Benmoxin (Nerusil, Neuralex)
• Iproclozide (Sursum)
• Iproniazid (Marsilid, Iprozid, 

Ipronid, Rivivol, Propilniazida)
• Isocarboxazid (Marplan)
• Mebanazine (Actomol)
• Nialamide (Niamid)
• Phenelzine (Nardil)
• Pheniprazine (Catron)
• Phenoxypropazine (Drazine)
• Pivalylbenzhydrazine (Tersavid, 

Neomarsilid)
• Safrazine (Safra)

• Tranylcypromine (Parnate)

SELECTIVE MAO-A AND MAO-B INHIBITORS 

Selective MAO-A inhibitors Selective MAO-B inhibitors 

• Befloxatone (Celexa)
• Brofaromine (Consonar)
• Minaprine (Cantor)
• Moclobemide (Aurorix, Manerix)
• Pirlindole (Pirazidol)
• Toloxatone (Humoryl)

• Pargyline (Eutonyl)
• Rasagiline (Azilect)
• Selegiline (Deprenyl, Emsam)

TRICYCLIC ANTIDEPRESSANTS

Tertiary amines Secondary amines 

• Amitriptyline (Elavil)
• Butriptyline (Evadyne)
• Clomipramine (Anafranil)
• Dosulepin / Dothiepin (Prothiaden)
• Doxepin (Adapin, Sinequan)
• Imipramine (Tofranil)
• Lofepramine (Lomont, Gamanil)
• Trimipramine (Surmontil)

• Desipramine (Norpramin, 
Pertofrane)

• Nortriptyline (Pamelor, Aventyl)
• Protriptyline (Vivactil)

Unclassified/unsorted Atypical compounds 

• Demexiptiline (Deparon, Tinoran)
• Dibenzepin (Noveril, Victoril)
• Dimetacrine (Istonil, Istonyl, 

Miroistonil)
• Indeloxazine (Elen)
• Iprindole (Prondol)
• Melitracen (Deanxit, Dixeran, 

Melixeran, Trausabun)
• Metapramine (Timaxel)
• Nitroxazepine (Sintamil)
• Noxiptiline (Nogedal)
• Pizotifen (Sandomigran)
• Propizepine (Vagran)
• Quinupramine (Kevopril, Kinupril, 

Adeprim, Quinuprine)

• Amineptine (Survector, 
Maneon, Directim)

• Opipramol (Insidon, Pramolan,
Ensidon, Oprimol)

• Tianeptine (Stablon, Coaxil, 
Tatinol)

NOTE: Brand names in parentheses
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False-negative tests would not be expected since this
mimics the injection of a local anesthetic. However, false-
positive tests have been reported frequently in intradermal
skin testing.1,11–17

A comprehensive, algorithmic approach to evaluating
hypersensitivity to local anesthetics was recently
proposed.18 Interestingly, allergists will sometimes choose
not to perform this testing when the evidence of
anaphylaxis is strong, since anaphylaxis can result from the
use of testing materials. Furthermore, some patients may
choose not to undergo allergy testing because of additional
costs. However, the cost of this testing in the allergist’s
office is reasonable when the benefits from testing are
realized. Medicare allowable charges (MAC) in the authors’
region include the following: 1) new patient consultation
($122.06, CPT 99243); 2) scratch testing with positive and
negative controls ($5.77/scratch x 3 = $17.31, CPT 95004);
and 3) subcutaneous challenge ($12.62/dilution or full
strength x 5 = $63.10, CPT 95015). Therefore, the total
cost of this evaluation would be $202.47.

Recognizing that there is always a risk of an
anaphylactic reaction during the allergy testing procedure,
there are several important reasons why the dermatologist
may choose to refer patients for “caine” allergy testing.10

First, patients who are confirmed to have anaphylactic
reactions to local anesthetics should be identified and wear
a bracelet to notify healthcare providers of this fact in an
emergency. This may prevent a patient with a significant
history of “caine” anaphylaxis from receiving this drug in
the setting of cardiac arrhythmia or as a local anesthetic.
Similarly, patients who have incorrectly been labeled as
allergic to “caine” anesthetics should be identified so that
they can receive the “caine” drugs they need without delay.
Secondly, patients may someday need dental or other,
more extensive surgical procedures that require a regional
anesthetic block. As noted above, DPH is contraindicated
in this setting. Finally, the cost of this testing is reasonable,
and most insurance benefit plans cover these costs. 

Whether or not a referral to an allergist is made, same-
day surgery is possible if an alternative local anesthetic is
chosen that does not cross react with “caine” agents (Table
3). Benzyl alcohol has been used as a local anesthetic with
some success and these injections have been shown to be
less painful than buffered lidocaine.2 However, its utility is
limited because of its rapid absorption.19–21 This problem can
be reduced when epinephrine is combined with benzyl
alcohol.19,20 This approach has two main drawbacks. First,

the duration of anesthesia of benzyl alcohol/epinephrine is
still shorter than that of lidocaine. Secondly, this approach
is not viable in patients whom epinephrine is contra-
indicated or in patients whom epinephrine may have played
a role in previous reactions. Surprisingly, normal saline has
also been shown to provide adequate local anesthesia in
small areas of the skin. It was found to be less painful upon
injection than lidocaine and provided adequate anesthesia
when inserting intravenous catheters.22 In the absence of a
clear mechanism of action that correlates with this effect,
we are skeptical that this approach would produce uniform
results. 

DPH 1% solution is our favored alternative. It has been
utilized since 1939 in the realm of dental anesthesia,
surgery, and in the emergency room in patients who are
allergic to local anesthetics.1,2,6,23–27 DPH is an ideal choice
since it provides adequate anesthesia and has no allergic
cross reactivity to “caine” anesthetics.1,2 A local injection of
1% DPH provides adequate anesthesia for 80 percent of
people within five minutes.25 The duration of anesthesia is
between 15 minutes and three hours, which is adequate for
most common dermatological procedures.2,23–25 DPH is also
inexpensive. The average wholesale cost (AWP) of 5%
DPH is about 24 cents/cc. By comparison, injectable
lidocaine costs 15 cents/cc. To prepare a 1% solution of
DPH (10mg/cc), 10cc of normal saline is removed from a
50cc vial and discarded. Ten cc’s of 5% DPH are then
injected into the remaining saline.

When 1% DPH is used as a local anesthetic, side effects
may occur. Sedation is dose related, and caution is advised
with driving when more than 25mg (2.5cc of 1% DPH) is
injected.1,6 In younger children, the total dosage should be
adjusted according to body weight. These are volumes that
provide successful anesthesia for most small
dermatological procedures. The soporific effects of DPH
are potentiated in patients taking sedatives.24 DPH has
been reported to cause more injection-related pain than
lidocaine when administered for local anesthesia.1,21,25,26,28

Interestingly, buffering does not appear to reduce pain of
local injections with DPH.29 Vesicle formation, erythema,
rebound hyperesthesia, and tissue irritation rarely
occur.1,25,26,30 Skin sloughing has been reported using 5%
diphenhydramine, but this has not been reported with 1%
diphenhydramine.1,2,25 DPH is contraindicated in patients
with a history of allergic contact dermatitis to topical DPH
or previous allergic reactions to oral or intramuscular DPH.
In addition, we do not recommend use of DPH for digital

TABLE 2. Local anesthetics

AMIDE GROUP ESTER GROUP

Lidocaine Cocaine

Mepivacaine Procaine

Bupivacaine Chloroprocaine

Etidocaine Tetracaine

Prilocaine

TABLE 3. Alternatives for “caine”-sensitive patients

Benzyl alchohol

Normal saline solution

Diphenhydramine hydrochloride



blocks that have been associated with prolonged patchy
anesthesia and paraesthesia.2,28,31 Relative contraindications
of DPH include pregnancy, nursing, asthma, narrow angle
glaucoma, peptic ulcer, benign prostatic hypertrophy, and
obstructive bowel disease.24

CONCLUSION
DPH 1% solution is a safe, effective, inexpensive

alternative to “caine” local anesthetics. This allows same-
day surgery in patients with a confirmed history of “caine”
anesthetic reactions and in patients with a questionable
history who have not had definitive allergy testing.
Dermatologists should counsel patients about the
advantages of referral to an allergist for definitive testing. 
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