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ABSTRACT 
The local anesthetics (LAs) immediate-type allergy is considered extremely rare by allergists. However, many 

health care practitioners and patients overestimate the risk of LA allergy and its potential of cross-reactivity. The 

aim of this paper was to identify the confounding factors for the diagnosis of an allergic reaction induced by a 

local anesthetics for a patient who needs local anesthesia during dental procedures. Material and methods. 

Studies selected from PubMED and from Web of Science (all databases) regarding the confounding factors for 

diagnostic of local anesthetics-induced allergic reactions during dental procedures were included. We recorded 

the confounding factors for diagnostic and management of allergic reactions during dental procedures. Results. 

From the 34 papers retrieved, there were selected only the clinical studies that mentioned the confounding 

factors for diagnostic of local anesthetics-induced allergic reactions during dental procedures (8 papers). The 

number of real LA-induced immediate-type allergy is very low (one retrospective study confirmed only 4 LAs-

allergy cases: 1 to mepivacaine, 1 to prilocaine, 2 to articaine) within the past 20 years on 402 patients referred 

to allergist for diagnostic. The allergic reactions are due to vasopressors and bisulfites that are included as 

antioxidants. Conclusion. Most commonly the reactions have an underlying nonallergic mechanism such as 

vasovagal reactions, or are conditioned by simultaneous contact with other potential allergens such as 

chlorhexidine, antibiotics or latex. 
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INTRODUCTION 

Local anesthetics (LAs) are widely 

used in the dental practice, both in private 

dental offices and in hospital dental 

surgery departments. The goal of local 

anesthesia in dentistry is to reduce pain 

during dental endodontic or surgical 

procedures. Lidocaine was considered the 

gold standard for local analgesia in 

dentistry until recently. Recent studies 

demonstrated that articaine is extensively 

utilized because it is more potent than 

lidocaine in controlling the pain (1,2).  

Local anesthetics have a lower 

“true” incidence (less than 1%) of allergic 

reactions (3). Very often in clinical 

practice, although the symptoms reported 

after LA administration are related to 

epinephrine added to local anesthetics, to 

trauma-conditioned psychomotor 

responses or anesthetic technique, the 

patient (and even the dental care 

physician) miscalls adverse reactions of 

LA as “allergic” (4). This leads to an 

overestimated risk of immediate-type 

allergic reactions to LAs by health care 

practitioners from other specialties, and 

also by patients, lead to unnecessary 

avoidance of LAs and supplementary cost 

for allergological investigations. 

The aim of this paper was to 

identify the confounding factors for the 

diagnosis of an allergic reaction induced 

by a local anesthetics for a patient who 
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needs local anesthesia during dental 

procedures. 

 

MATERIAL AND METHODS 

 Data sources were studies selected 

from PubMED and from Web of Science 

(all databases), published in English, from 

1980 to October 2019, regarding the 

confounding factors for diagnostic of local 

anesthetics-induced allergic reactions 

during dental procedures. The following 

keywords were used: "local anesthesia" 

AND ("allergic reaction" OR "allergy" OR 

"hypersensitivity") AND ("local 

anesthetic" OR "lidocaine" OR "articaine" 

OR "dental materials") AND ("dentistry" 

OR "dental practitioners" OR "dentists"). 

Case reports and case series, letters to the 

editors, reviews, abstracts to the 

conferences, and duplicate studies were 

excluded. Studies with incomplete data or 

with allergic reactions for other medical 

specialists were also excluded. We 

recorded the confounding factors for 

diagnostic and management of allergic 

reactions during dental procedures. 

 

RESULTS 

From the 34 papers retrieved, there 

were selected only the clinical studies that 

mentioned the confounding factors for 

diagnostic of local anesthetics-induced 

allergic reactions during dental procedures 

(8 papers). Differential diagnosis key 

clinical and stratification for LAs-allergy 

suspected patients were recorded.  

According to the International 

consensus on drug allergy (5) the Adverse 

Drug Reactions might be dose dependent 

and predictable (these are named A-type 

reactions) or might be dose-independent 

and unpredictable (these are named B-type 

reactions or Drug Hypersensitivity 

Reaction or DHR). 

 In the case of A-type reactions 

due to accidentally 

intravascular or large dose 

injection of LA, there is 

systemic toxicity manifested as 

paresthesia, auditory and/or 

visual hallucinations and 

atrioventricular conduction 

delay up to severe neurological 

complications such as seizures 

or coma and respectively 

ventricular dysrhythmia or 

cardiac arrest (4).  

 In the case of B-type reactions 

are included the allergic 

reactions. In medical practice, 

the term DHR is used when a 

drug allergic reaction is 

suspected, but only the DHRs 

are considered drug allergies 

for which a definite 

immunological mechanism  is 

demonstrated - either drug-

specific antibody or T cell.  

Before the introduction of the 

amide local anesthetics (e.g., Lidocaine, 

Mepivacaine, Articaine, Bupivacaine, 

Prilocaine, Ropivacaine), the main 

potential culprit allergens among LAs 

were those from the ester group (e.g., 

Benzocaine), more precisely the para-

aminobenzoic acid (PABA), a metabolite 

of ester hydrolysis (6, 7). Old LAs 

contained substances with high allergenic 

potential such as metabisulfite and 

methylparaben (bacteriostatic agent, 

chemically related to PABA, found in 

multidose vials, but no longer utilized in 

single dose dental cartridges). 

Metabisulfite is still added as antioxidant 

in solutions containing vasopressors (8), 

therefore it can cross-react with sulfites 

used to preserve fresh fruits and vegetables 

in the case of patients with food-allergy 

(9). Articaine contains an ester side chains 

and a sulfur atom of a thiophene ring that 

are not immunogenic. Although genuine 

amide-type LA allergy is very rare, there 

have been reported some cases (10, 11).  

A retrospective study (Trautman et 

al., 2018) within the past 20 years on 402 

patients referred to allergist for diagnostic 

work-up of LA-induced immediate-type 

reactions has documented only 4 LAs-
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allergy confirmed cases (1 to mepivacaine, 

1 to prilocaine, 2 to articaine) (12). 

Another recent study conducted by Yilmaz 

et al. (3) and performed according to an 

algorithm recommended by the European 

Network for Drug Allergy (ENDA) / 

European Academy of Allergy and 

Clinical Immunology (EAACI) Drug 

Allergy Interest Group (13) confirmed 

LAs-allergy in 4.3% of total of 228 

subject, but the inclusion criteria allowed 

patients with other DHR than LAs and 

patients with asthma. On the other hand, a 

recent study in a regional allergy clinic, 

conducted by Kvisselgaard et al. (14) 

investigated 164 patients with suspected 

immediate-type allergy to LAs and could 

not identify any immune-mediate 

mechanism. 

Given the complexity of 

management for the patient suspected of 

LAs allergy, we propose a practical 

approach based on published studies 

(Table 1). 

 

Table 1. Management of patient suspected of LAs allergy 
When to exclude an LA allergy? 

 

other 

type of 

reactions 

Epinephrine side effects (due to overdose or intravascular 

injection): sweating, tachycardia, pallor, agitation, hypertension, 

chest pain 
Trautmann et al., 

2018; Kvisselgaard et 

al., 2018; Malinovsky 

et al., 2016; Becker et 

al., 2013 

Vasovagal (neuro-cardiogenic) reactions – usually with a 

prodromal phase (dizziness, sweating and nausea); may associate 

cutaneous symptoms (sweating, pruritus and flush or pallor), but no 

generalized urticaria (with or without associated angioedema) 

Acute psychosomatic reactions: panic attacks, respiratory distress 

or hyperventilation, palpitations, dry mouth, tremor, drowsiness or 

weakness, acral/perioral paresthesia 

LA side effects: excitement, paralysis  Trautmann et al., 2018 

other 

allergic 

reaction 

Allergic reactions after contact with latex gloves, Chlorhexidine or 

antibiotics 

Malinovsky et al., 

2016; Kvisselgaard et 

al., 2018 

When to suspect an  LA allergy and to refer a patient to allergist? 

 

History of LA-associated episodes of acute urticaria/angioedema Trautmann et al., 2018 

History of multiple DHRs Yilmaz et al., 2018 

History of LA hypersensitivity 
Yilmaz et al., 2018; 

Brockow et al., 2015 

What to use in the case an anesthetic is required before allergological investigations in a patient 

suspected of LAs allergy? 

 

Use Mepivacaine or prilocaine without vasopressors (avoids solutions 

containing vasopressors and bisulfites that are included as antioxidants) 
Becker et al., 2012 

In the case of documented amide-LAs allergy, use diphenhydramine 

(antihistamine with demonstrated efficacy in blocking sodium channels) 

Becker et al., 2012; 

Bina et al., 2018 

Low-risk patients may be managed with placebo-controlled subcutaneous 

provocation with the culprit LA without prior skin testing 

Kvisselgaard et al., 

2018 

What to provide for allergy testing? 

 

 Cartridges of 3% mepivacaine, 4% prilocaine plain, or both;  

 testing the patient for bisulfite sensitivity (formulations containing 

vasoconstrictors might be used when the tests for the LA were negative) 

Becker et al., 2013 

 

 
CONCLUSIONS 

The guidelines recommend LA 

allergological tests in all patients with a 

history of LA hypersensitivity (5, 13, 15), 

but if we take account of the above 

mentioned studies which have reported 

extremely rare confirmed amide-type LA 

allergy among the patients with a 

suspected history, becomes imperative to 

supplementary clarify the nature of 

reaction and differentiate it from 

anaphylaxis (12).  
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