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Abstract  Local anesthetics are indispensable in modern dental practice, yet adverse reactions, often misinterpreted as 

allergies, remain a significant clinical challenge. Although true IgE-mediated hypersensitivity to local anesthetics is rare, 

overdiagnosis is common due to the similarity of allergic reactions to vasovagal, toxic, psychogenic, and adrenaline-related 

responses. This leads to unnecessary avoidance of effective drugs and increases the risk of complications. Aim. To analyze 

the clinical features of allergic and pseudoallergic reactions to local anesthetics in dentistry and to identify approaches for 

optimizing their diagnosis in outpatient settings. Methods. A comprehensive review of current data on the classification of 

local anesthetics, mechanisms of hypersensitivity, and differential diagnosis of adverse reactions was performed. Special 

attention was given to the role of structured allergy history, automated questionnaires, and clinical algorithms for risk 

assessment. Results. True allergic reactions were found to be significantly less frequent than commonly perceived, while 

most adverse events were associated with non-immunological mechanisms. The use of standardized history-taking tools and 

automated screening systems improves diagnostic accuracy and reduces false allergy labeling. Conclusion. Accurate 

differentiation between allergic and non-allergic reactions to local anesthetics is essential for patient safety in dental practice. 

Implementation of optimized diagnostic algorithms and automated risk-assessment tools allows early identification of 

high-risk patients and contributes to safer, more effective anesthesia management. 
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1. Introduction 

Local anesthetics play a key role in modern dental practice, 

ensuring the painlessness of most medical and surgical 

procedures. Despite their widespread use and high safety 

profile, these medications can cause adverse reactions, 

including allergic reactions, which often lead to complications 

during dental appointments. According to the World Allergy 

Organization (WAO), approximately 40% of the world's 

population suffers from various allergic diseases, significantly 

increasing the likelihood of hypersensitivity to medications, 

including local anesthetics [1,2]. 

Allergic reactions to local anesthetics are considered 

relatively rare—true allergies occur in only 0.1–1% of 

patients. However, statistics from dental clinics show that the 

number of complaints of "allergies" significantly exceeds the 

actual number of cases. This is because most such episodes 

are not related to an allergic reaction, but to vasovagal, toxic, 

psychogenic, or adrenaline effects. Their similarity to the  
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clinical picture of allergies leads to frequent overdiagnosis, 

unjustified withdrawal of certain medications, and complications 

in treatment. 

At the same time, even rare episodes of true allergy can 

have extremely severe consequences - anaphylactic shock, 

Quincke's edema, generalized Bronchospasm and other 

conditions requiring immediate medical attention. Therefore, 

dentists must be knowledgeable about the risk factors, 

typical manifestations, and diagnostic algorithms for allergic 

reactions to ensure maximum patient safety [3]. 

This problem is particularly significant in outpatient 

dental settings, where the patient is typically not hospitalized 

and does not have ongoing post-procedure monitoring. In 

such settings, a proper allergy history, the appropriate choice 

of anesthetic, timely differential diagnosis, and preparedness 

for emergency care are crucial. 

In recent years, interest has grown in the development of 

automated systems and questionnaires for the preliminary 

detection of allergic conditions. Such tools allow dentists  

to quickly and objectively assess the risk of developing 

hypersensitivity, reduce appointment times, and ensure 
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greater diagnostic accuracy. As demonstrated in a research 

study conducted at the Bukhara State Medical Institute, the 

implementation of an automated algorithm for collecting 

allergy history data contributes to improved safety of dental 

procedures and a reduced incidence of complications [4,5]. 

Thus, studying the clinical characteristics of allergic 

reactions to local anesthetics, their actual frequency, and risk 

factors is a pressing issue in modern dentistry. This article 

aims to systematize current data on this issue and analyze the 

possibilities for optimizing diagnostics in dental outpatient 

settings. 

Classification of local anesthetics and clinical features of 

allergic reactions 

Local anesthetics play a key role in dental practice, 

providing effective pain relief during medical and surgical 

procedures. However, despite their widespread use and high 

safety profile, adverse reactions sometimes occur in dental 

clinics, which patients mistakenly interpret as allergic reactions. 

To properly assess the risk and guide clinical management, 

physicians must understand the classification of anesthetics, 

the mechanisms of hypersensitivity, and the true clinical 

presentation of allergic reactions. 

According to modern pharmacological classification, 

local anesthetics are divided into two main groups— ester 

and amide —which differ in chemical structure, metabolism, 

and allergenicity. Ester anesthetics (procaine, benzocaine, 

tetracaine) are metabolized to form para-aminobenzoic acid 

(PABA), which has a high sensitizing potential, which 

explains their relatively high allergenicity. In contrast, amide 

anesthetics (lidocaine, articaine, mepivacaine, bupivacaine) 

have a favorable safety profile and rarely cause true allergic 

reactions, which is why they are used as the drugs of choice 

in modern dentistry. 

To clearly present the characteristics of various groups  

of anesthetics, their metabolism and allergenicity, the 

classification is given in the table: 

Although ether anesthetics have historically been more 

likely to cause allergic reactions, in modern practice, the vast 

majority of dental complications are not related to true 

allergies, but to other conditions that superficially resemble 

hypersensitivity. However, to properly differentiate, it is 

necessary to understand the manifestations of a true allergy. 

Table 1.  Classification of local anesthetics and their allergenicity 

Group of 

anesthetics 
Representatives 

Features of 

metabolism 
Allergenicity Clinical notes 

Ether anesthetics 
Procaine, Benzocaine, 

Tetracaine 
Form the PABK High 

Sensitize more often, 

limited in dentistry 

Amide anesthetics 
Lidocaine, Articaine, 

Mepivacaine 
Do not form PABA Low 

Most reactions are 

mistaken for allergies. 

Anesthetics with 

adrenaline 

Amide drugs + 

adrenaline 

Systemic effects  

of adrenaline 

Not an allergen, but 

mimics an allergy 

Tremor, tachycardia, 

anxiety 

Anesthetics with 

preservatives 
Parabens, sulfites 

Possible 

sensitization 
Average 

Important for 

polyvalent allergies 

 
Figure 1.  Actual distribution of reactions mistaken for "allergy to anesthetic" (%) 
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True IgE -mediated allergy to local anesthetics is 

extremely rare but is the most dangerous form. It develops 

within minutes of drug administration and is characterized 

by generalized urticaria, itching, angioedema, bronchospasm, 

severe hypotension, and even anaphylactic shock. These 

conditions require immediate medical attention. Delayed 

reactions, on the other hand, occur several hours later and are 

characterized by local erythema, itching, papular rash, or 

contact dermatitis. These reactions are most often associated 

not with the anesthetic itself, but with preservatives and 

excipients. 

Much more common in practice are conditions that 

superficially resemble allergies but are not immunological in 

origin. These include the vasovagal reaction, which occurs as 

a result of stress, fear, or painful stimulation. It manifests as 

sudden weakness, dizziness, pallor, cold sweat, and brief loss 

of consciousness. Patients often mistakenly attribute this 

reaction to the administration of anesthetic. 

No less typical are the symptoms associated with the 

action of adrenaline, which is found in many cartridges. 

Increased heart rate, tremors, internal tension, a feeling of 

fear or heat are often perceived by the patient as an allergy, 

although in reality they represent a physiological response to 

the hormone. 

Toxic reactions associated with accidental intravascular 

administration or overdose of anesthetic require special 

attention. They manifest as a metallic taste, tinnitus, tremors, 

and sometimes seizures. Unlike allergies, toxic effects 

develop rapidly and require a different treatment approach. 

Finally, anxious patients often experience psychogenic 

reactions, including hyperventilation, panic attacks, and a 

subjective feeling of suffocation. Combined with emotional 

stress, these can mislead the physician and create the illusion 

of an allergic reaction. 

Thus, an analysis of clinical manifestations shows that 

genuine allergic reactions to local anesthetics are significantly 

less common than patients assume, while most episodes are 

the result of vasovagal, adrenaline, toxic, or psychogenic 

mechanisms. A thorough understanding of these processes 

allows dentists to accurately assess risks, avoid overdiagnosis, 

and provide patients with the safest possible treatment 

conditions. 

Differential diagnosis of reactions following the 

administration of local anesthetics is one of the most challenging 

aspects of a dentist's work, as the clinical presentation of 

many conditions can resemble an allergic reaction. Correctly 

distinguishing between true allergies and other similar conditions 

is vital for choosing safe treatment strategies, preventing 

complications, and avoiding overdiagnosis, which often leads 

to unnecessary restrictions on the use of effective medications 

[5,6]. 

A true allergic reaction develops through an immunological 

mechanism, most often IgE- mediated, and manifests as 

systemic symptoms such as urticaria, itching, angioedema, 

bronchospasm, severe hypotension, or anaphylactic shock. 

These symptoms develop rapidly, usually within minutes  

of anesthetic administration, and are progressive. However, 

in real-life dental practice, the vast majority of episodes 

misdiagnosed as allergies are not immune-mediated, 

emphasizing the importance of a comprehensive clinical 

assessment. 

One of the most common conditions is a vasovagal reaction, 

which occurs as a result of severe stress, fear, or emotional 

overload. It manifests as pallor, cold sweat, dizziness, nausea, 

a drop in blood pressure, and a brief loss of consciousness. 

Although symptoms appear immediately after the injection, 

their mechanism is not related to the anesthetic, but to a 

reflex response of the autonomic nervous system. A distinctive 

feature of a vasovagal reaction is bradycardia, whereas 

tachycardia is usually observed with anaphylaxis [4,6]. 

Reactions caused by adrenaline are also often mistakenly 

diagnosed as allergies. Because many anesthetics contain a 

vasoconstrictor, patients may experience increased heart rate, 

tremors, facial flushing, tension, tremors, and a feeling of 

apprehension. These symptoms develop rapidly but are not 

accompanied by a skin rash, bronchospasm, or generalized 

edema, making them distinguishable from a true allergy. 

Clinical misdiagnosis often occurs when the patient anticipates 

a negative outcome and interprets the physiological reaction 

as a threat. 

Toxic reactions have a completely different mechanism  

of development and occur when the anesthetic enters the 

bloodstream or when the maximum dose is exceeded. A 

metallic taste, ringing in the ears, agitation, tremors, seizures, 

or impaired consciousness are typical signs of toxic effects. 

Unlike an allergy, a toxic reaction occurs almost immediately 

after intravascular administration and depends on the drug 

concentration, not the patient's immune sensitivity. Importantly, 

toxic manifestations are not accompanied by skin symptoms 

and progress rapidly. 

Psychogenic reactions, such as panic attacks or 

hyperventilation syndrome, can also mislead the physician. 

Due to intense fear or tension, the patient experiences shortness 

of breath, tingling in the fingers, chest tightness, and a sense 

of impending "disaster," which they often interpret as an 

allergy. Unlike a true allergy, there are no skin manifestations, 

blood pressure is usually elevated or normal, and symptoms 

subside when the patient calms down and normal breathing 

is restored [9]. 

Differential diagnosis requires a consistent assessment of 

the clinical picture, the collected medical history, and the 

temporal relationship of symptoms to drug administration. 

True allergic reactions are accompanied by skin manifestations 

and respiratory disturbances, while non-allergic reactions are 

accompanied by vascular, emotional, or toxic symptoms. 

Based on research and observational data, the vast majority 

of situations perceived as allergies are actually vasovagal, 

adrenaline, toxic, or psychogenic responses. A clear 

understanding of the differences between them allows the 

dentist not only to avoid diagnostic errors but also to ensure 

maximum patient safety during treatment. 

Optimizing the diagnosis of allergic reactions to local 

anesthetics is a priority in modern dental practice, as patient 

safety and the effectiveness of treatment depend on the 
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accuracy and timeliness of diagnostic procedures. In 

outpatient settings, where time is limited and many patients 

experience significant emotional stress, the doctor must have 

a clear algorithm to avoid errors and differentiate true 

allergies from non-allergic reactions. The primary goal of 

optimizing diagnostics is to identify patients at high risk of 

hypersensitivity before the procedure and prevent the 

development of life-threatening complications. 

The first and most important step in diagnosis is collecting 

a detailed allergy history, which should be completed before 

the administration of anesthetic. A well-structured interview 

can identify risk factors, indications of previous drug 

reactions, the presence of bronchial asthma, atopic dermatitis, 

hay fever, and other allergic diseases. Assessing past drug 

intolerances, particularly to anesthetics, antibiotics, and NSAIDs, 

is crucial. However, in practice, patients often misinterpret 

their sensations, so the history should be clarified through 

clarifying questions focused on the nature of the reaction, its 

duration, and the presence of skin manifestations or systemic 

disorders. A history of only "palpitations" or "panic" suggests 

psychogenic or adrenal-related symptoms, not an allergy. 

Automated questionnaires are becoming increasingly 

common, significantly simplifying and accelerating the 

identification of hypersensitivity risks. These questionnaires 

standardize data collection, eliminate subjective errors, and 

ensure an objective assessment of the patient's condition. 

Automated systems, as modern research shows, improve 

diagnostic accuracy, help dentists make informed decisions, 

and significantly reduce the likelihood of missing significant 

risk factors. Their implementation is especially important in 

busy dental clinics. 

After collecting the patient's medical history, the dentist 

should conduct a clinical assessment of the patient's overall 

condition, including anxiety level, emotional stability, and 

possible physiological reactions. Patients with high anxiety 

often exhibit psychogenic reactions that can easily be 

mistaken for allergies. In such cases, additional explanation 

of the procedure, breathing techniques, and the creation of a 

calm environment are recommended. Early identification of 

anxious patients helps reduce the risk of panic and false 

reactions during anesthesia. 

The next step is to determine the need for allergy testing. 

In most cases, routine skin or provocative testing is not 

necessary, as true allergic reactions are extremely rare. 

However, in patients with a significant allergy history     

or previous reactions to anesthetics, skin testing may be 

warranted. Lidocaine testing is considered the standard, as it 

has minimal allergenicity. However, provocative testing 

should only be performed in a specialized allergy center, as it 

can provoke a severe reaction. 

Optimizing diagnostics also includes the mandatory 

exclusion of non-allergic conditions that superficially 

resemble allergies. Analyzing the temporal relationship of 

symptoms, their nature, and dynamics allows the physician 

to quickly determine whether a vasovagal, toxic, adrenaline, 

or psychogenic reaction is occurring. A vasovagal reaction is 

often accompanied by bradycardia and syncope, while an 

allergic reaction is characterized by tachycardia and skin 

manifestations. An adrenaline reaction is characterized by  

no rash, but a sharp onset of tremor and tachycardia. Toxic 

reactions develop immediately after intravascular administration 

and are characterized by specific neurological symptoms. 

An equally important element of an optimized approach is 

the presence of a clear algorithm for the dentist's actions in 

the event of a suspected allergy. This includes the following 

steps: immediately discontinue the drug, assess the patient's 

vital signs, provide oxygen, place the patient in a horizontal 

position, and monitor the patient's condition. In cases of true 

anaphylaxis, administration of epinephrine, antihistamines, 

and glucocorticosteroids is required, as well as calling an 

ambulance. Having a pre-prepared emergency kit significantly 

improves patient safety. Experience shows that most 

life-threatening complications are not related to the anesthetic 

itself, but to a delay in providing first aid. 

An important aspect of optimization is also the selection 

of the appropriate drug. In patients with a high risk of allergic 

reactions, drugs containing preservatives and sulfites should 

be avoided. In such cases, amide anesthetics without 

additives are preferred. If an injection with a vasoconstrictor 

is necessary, the patient's individual sensitivity to adrenaline 

should be taken into account. 

Thus, optimizing the diagnosis of allergic reactions involves 

a comprehensive set of measures: a thorough medical history, 

the use of automated questionnaires, an assessment of the 

patient's psycho-emotional state, the correct interpretation of 

symptoms, the selection of a safe medication, and preparedness 

for emergency care. A clear action plan provides the dentist 

with confidence in clinical decisions, minimizes diagnostic 

errors, and creates the safest possible conditions for the 

patient. In outpatient dentistry, such approaches form the 

basis for high-quality and modern medical care. 

2. Conclusions 

An analysis of the clinical characteristics of allergic and 

non-allergic reactions to local anesthetics in dental outpatient 

settings suggests that the problem of anesthetic hypersensitivity 

is significantly exaggerated by both patients and practitioners. 

True IgE -mediated allergy is rare, while most reactions are 

associated with vasovagal, psychogenic, toxic, or adrenaline 

mechanisms. This requires dentists to refine their diagnostic 

approach rather than adjust their drug selection. A thorough 

allergy history, accurate assessment of clinical symptoms, 

and the ability to distinguish true allergies from mimics are 

key to improving the safety of dental care. The implementation 

of automated questionnaires and standardized diagnostic 

algorithms is particularly important, as they help minimize 

subjective errors, promptly identify at-risk patients, and 

optimize anesthetic selection. Strict adherence to the physician's 

protocol, preparedness to provide emergency care, and the 

necessary equipment enable effective prevention of serious 

complications and the creation of safe conditions for dental 

procedures. Thus, optimization of allergic reaction diagnostics 

is based on a combination of modern clinical knowledge, 
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objective assessment tools, and sound organizational tactics, 

which together ensure high-quality and safe outpatient dental 

care. 
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