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ABSTRACT:  

Dental procedures are usually performed under local anesthesia, with undergoing complications, like over dosage, toxicity, 

hypersensitivity and anaphylaxis. The allergic risk involves any of the maneuvers performed during an intervention in the 

dental medicine cabinet. There are differences between the real allergic reactions and pseudo allergy, differences between 

groups of local anesthetics, and a need for more knowledge about the additional substances that add supplemental risk 

(sulfates, latex). Three aspects are to be clarified: how to recognize the patients with real risk, how to prevent the reaction 

and most important, how to react and treat. Thus, it becomes essential to shed some light on the notions of allergy risk and 

real allergy risk in the cabinet, with a description of the allergens, of the clinical and laboratory diagnosis methods, as well 

as of the prevention and treatment measures that can be adopted in case of an allergic incident.  
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1.Introduction 

A local anesthetic is a drug that causes reversible 

local anesthesia and a loss of conception. In 

dental procedures, we use them on specific nerve 

pathways (nerve block), with effects as analgesia 

(loss of pain sensation) and paralysis (loss of 

muscle power) [1]. 

As in the medical practice the perception of the 

clinical phenomenon has proved to be more 

important than scientific evidence, in this case the 

perception of the general population and of 

dentists alike is that the allergy risk in the cabinet 

is triggered by the anesthesia and the pre-

anesthesia. In fact, the real dental risk is triggered 

by any of the materials and medication used 

during the maneuvers and latex alone, so many 

times ignored and overlooked, accounts for a risk 

of over 9% in general population. 

The allergic reactions that may appear in the 

dental cabinet include allergic reactions to any of 

the disinfectants and sterilization products for the 

equipment in the intervention bloc (where latex, 

under the form of examination gloves, the dental 

dam, the rubber dam or even bibs, evacuation 

tubes) beside reactions of immediate hyper 

sensitization developed against medications and 

substances used in the dental act: surface 

disinfectants: Suranios, Aniospray; disinfectants 

for dental instruments: Aniosyme DDI; 

anesthetics: any of the two groups but especially 

after year 2000 Novocaine, Mepivacaine and 

Articaine; materials for radicular canal 

obturations: 1. Calcium hydroxide based (e.g.: 
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Seal-apex) and 2. Endomethasone \E 

(dexamethasone, hydro cortisone acetate, timolol 

and para formaldehyde); physio gnomic 

obturations based on methacrylate resin 

monomers or permanent cements: 1. Adhesor 

(zinc phosphate based) and 2. Ketac (glass 

monomer cement) [2]. 

There are many adverse reactions to local 

anesthesia, but they are caused mainly by 

preservatives (e.g., methyl-p-hydrogenate), 

antioxidants (e.g., bi sulfate), antiseptics (e.g., 

chlorhexidine), constrictor (e.g., sulfates), and 

other antigens such as latex. For unknown 

reasons, for dentists, all of these reactions are 

attributed to the local anesthetics only, although 

these are the least frequent, accounting for 

approximately under 3% of the cases, compared 

to latex anaphylaxis, with 9% [3].   

2. The importance of the problem: With strict 

reference to the risk raised by dental medication, 

in the entire medical pathology we can meet 

reactions of medication hyper sensitization 

reactions, statistics showing that 10 - 15% of the 

treated patients (generally) may suffer from an 

“undesired reaction to medication”, out of which 

2-5% need to be hospitalized and in 1-3% of the 

cases death may occur. 

3. The stage of knowledge: Allergic hyper 

sensitization reactions may be: slight reactions, 

when only the skin is affected, with lesions of the 

maculopapular, bullous, vesicular, hemorrhagic 

type or even angioedema and severe reactions, a 

sign of gravity and escalation towards 

anaphylaxis. 

3.1. Structure of the anesthetics: Local 

anesthetics(LA) are made of three parts: a 

lipophilic end (aromatic group), an intermediary 

chain and a hydrophilic group (amino). From the 

point of vue of the aromatic group, we distinguish 

two classes : the aminoamide and the aminoester 

local anesthetics[1]. The intermediary chain (of 

the ester or amide type) is the one that 

differentiates the two types of dental local 

anesthetics (Figure nr. 1). Other important 

differences between the two groups, are linked to 

the mechanisms by which they are metabolized, 

the esters through plasma hydrolysis, while the 

amide group mostly by the liver; the first leading 

to much more allergic reactions.  Specifically, the 

ester local anesthetics undergo rapid hydrolysis 

by plasma pseudocholinesterases, resulting 

pharmacological inactive metabolites. Para-

aminobenzoic acid (PABA) is one of the 

metabolites that has been associated with allergic 

reactions in a small percentage of patients [4]. 

The amide local anesthetics result in extremely 

rare allergic reactions, since they are not 

metabolized to para-aminobenzoic acid. They 

undergo enzymatic degradation in the liver, which 

in general is much slower than ester hydrolysis, 

the disadvantage being that patients with 

decreased liver function (e.g., chronic hepatitis, 

steatosis, or liver cirrhosis) or decreased liver 

blood flow (e.g., right congestive heart failure) 
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are predisposed to systemic toxicity from 

impaired metabolism. The allergic risk in amide 

group is from the fact that the solution of these 

drugs may contain preservatives (paraben family, 

whose structure is similar to para-aminobenzoic 

acid) or additives (sodium sulfide) that are the 

frequent culprits of pseudo allergic reaction [4]. 

The ester type anesthetics are cocaine, procaine 

(Novocain), tetracaine (pontocaine), benzocaine, 

proparacaine and butamben (butesin). The amide 

type anesthetics are represented by the following 

drugs, with basic denominations and commercial 

names indicated between parentheses: Lidocaine 

(Xylene), Mepivacaine (Mepivastesin, 

commercialized under the form of Scandonest 2 

and 3),  Bupivacaine (Marcaine, used especially 

in spinal anesthesia), Ropivocaine, Dibucaine, 

Prilocaine (for instance the EMLA plaster, which 

contains hydrocaine and prilocaine, Articaine( 

which contains both amide and ester), 

metabolizes both in the liver and blood [ 5]. Two 

local anesthetics cannot be used for local prick 

testing in allergy, tests being false negative, due to 

the adrenaline: Articaine (or Ubistesin), which is 

an amide type mixture and contains adrenalin 

0.005 mg and sodium sulfate and Etidocaine (or 

Duranest), which contains epinephrine. The 

prevalence of allergic reactions to amide group 

local anesthetics is rare, whereas for ester group is 

higher, still, less than 1% of all complications are 

caused by an allergy. Many of the complications 

doubt to be allergic, are actually anxiety-induced 

reactions, toxicity or pseudo allergy[6] .  

 

Figure 1. Differences in chemical structures for 

ester and amide local anesthetic agents 

 

3.2. Cross reactivity among anesthetics: among 

the local anesthetics in the first group (esters of 

the benzoic acid) there is a certain cross activity 

among all the members of group, but there is no 

cross- reactivity with the members of group 2 

(amide group).  Group 2 anesthetics show no 

cross reactivity among them and are less 

sensitizing – clinical case when the same patient 

sensitive to i.d. testing with xylene and prilocaine 

1/1000 tolerates bupivacaine. 

Allergenic substances found in the dental practice 

that may induce allergic cross-reactions are, in 

case of Ubistesin, its composition, that comprises 

articaine 4% and adrenaline 1/200.000. It presents 

as an adverse reaction, an “accumulation” at the 

injection site and, as possible symptoms caused 

by articaine, can be mentioned the metallic taste, 
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tinnitus, dizziness, vomiting, anxiety, confusion, 

tremor, convulsions or even coma. There appear 

possible symptoms, due to adrenaline this time: 

heat, perspiration, increased blood pressure, 

tachycardia, angina [7]. Due to the sulfate content 

as excipient, Ubistesin should not be used in case 

of hypersensitivity to sulfate – severe asthma, as 

it may trigger acute allergic reactions or 

anaphylactic shock. Ubistesin should also not be 

used in the following cases: 

1. For children under 4 years old 

2. Due to the articaine, it is not used in known 

allergies to amide type anesthetics. It may 

induce II, III branch blocks, strong 

bradycardia, cardiac insufficiency, severe 

hypotension, hemorrhagic diatheses, or local 

inflammations.  

3. Due to the adrenaline content, Ubistesin 

shall not be used in cardiac diseases, such as 

unstable angina, coronary bypass, recent 

myocardial infarction, supra-ventricular 

paroxysmal tachycardia not controlled by 

treatment or under simultaneous treatment 

with antidepressants [8].    

We shall not use Scandonest 2 % especially, an 

anesthetic based on Mepivacaine (20 mg/ml) in 

association with vasoconstrictors (adrenaline 10 

mcg/ml), in case of patients with hypertension. 

There are, however, allergic reactions to the 

stabilizers included in the vial fillings, such as 

Na+ paraben meta-sulfate, acetone sodium sulfide 

(added in procaine). These substances may induce 

all the 4 types of hyper sensitization reactions. 

Paraben comes under the form of methyl paraben 

or propyl paraben, both with a similar structure to 

PABA. It is also present in the composition of the 

following products: antibiotics, diuretics, 

corticosteroids, contrast substances, vitamins, 

insulin, heparin, cosmetics and certain foods, 

namely those containing preservatives (dairy, 

processed or vacuumed meat)(5, 8, 9). Sulfates 

are another component included in anesthetic vial 

fillings which can be incriminated for the onset of 

pseudo allergic reactions (reactions which 

apparently take the form of allergies but have a 

non-allergic mechanism). Sulfates are used as 

antioxidants in local anesthetics which contain 

vasoconstrictor agents (articaine, etidocaine, 

mepivacaine). Sulfide et meta sulfide are used in 

vinification and what is surprising is that sulfides 

trigger more frequently type I hyper sensitization 

reactions than paraben [8].  

4. Types of immune allergic reactions that can 

occur in the dental cabinet 

During dental and oro-maxillar surgery 

procedures, all kind of allergic and non allergic 

reactions might occur. The is a high proportion of 

false positive cases, labeled as potentially 

anaphylactic. 

4.1. Immune allergic reactions. 

The differentiation between the real and the 

declared risk is essential  and most of the times it 

requires the assistance of an allergy specialist to 

clarify and aequately document such risk, by 
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taking  into account all the substances, produces, 

chemical compounds used in the dental act for 

that particular patient (and not generally) [9]. We 

have to extract those compounds that may trigger 

fearful reactions, mainly type I reactions, with 

rapid set in following injection or contact with the 

incriminated allergenic substance, from 1-2 

minutes to maximum 20 minutes. Clinically, they 

have an obvious manifestation, with a face flush, 

palpitations, local heat at the level of the 

cutaneous eruption, phenomena that can take the 

form of generalized urticaria and angioedema of 

the lips, eyes, with an association of glottis edema 

and anaphylactic shock. Type I reactions, or 

immediate reactions, are IgE-mediated. 

Immunoglobulin E (IgE)-mediated allergic 

responses most frequently occur on mucous 

(nose, conjunctiva, airway, gastrointestinal tract) 

or skin surfaces, as these anatomical sites contain 

high levels of mast cells to which IgE is affixed 

[10]. Atopy, the tendency to produce IgE 

antibodies specific for environmental allergens, 

affects 30–40% of the population [6]. Therefore, 

it is very important, to measure the total IgE level 

for all allergic patients, either diagnosed, either 

considered at risk.  IgE will be dosed specifically 

for the incriminated anesthetic and not for the 

group it belongs to and if the specific IgE is 

higher than the maximum value (>0, 35 kUI/ml), 

we can exclude non-immunological reactions.  

 There are, for instance, type III immune 

allergic reactions, or serum disease, which appear 

after xylene, characterized by the formation of 

circulating immune complexes, with type IgA Ac 

anti xylene and massive thrombocytopenia. 

Unfortunately, it is the same anesthetic that 

triggers most type I reactions, which situates it on 

the first position on the list of anesthetics to 

avoid. The molecullar diagnosis is carried out by 

identification in serum of  immune circulating 

complexes, present in increased titer, the decrease 

of the fractions of the complement that is 

consumed during the immune process (the 

alternate way), C3 and C4 and the presence of 

IgA type Ac anti xylene. Type IV reactions, of 

the contact dermatitis and polymorphous 

erythema type have been described with xylene 

and bupivacaine. Theoretically, they may occur 

with both types, but the ester (type I) LA are 

definitely more frequent. The reaction is due to 

the metabolization under the form of PABA. 

Previously PABA sensitized patients may cross-

react to both types of anesthetics. Simultaneous 

treatments with other medications that contain 

methyl/propyl paraben may be prone to allergic 

cross-reactions: diuretics, antibiotics, 

corticosteroids, insulin, contrast substances, 

cosmetics (face creams and makeup). For their 

objectivity, patch-tests are recommended for these 

anesthetics. There are also the allergic reactions to 

stabilizers, such as paraben Na meta-sulfide and 

acetone sodium sulfide (procaine); they may 

induce all 4 types of hyper sensitization reactions 

[10]. 
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4.2. Non immune reactions 

Non-immunological reactions are the most 

frequent, with a percentage of over 80% of what 

really happens on the dental unit [11]. There is a 

series of non-immunological reactions that appear 

following the injection of local dental anesthetics, 

such as: 

1. Reactions that appear after the administration 

of local anesthetics, but not related to their 

structure (vasovagal reactions) – they appear 

in individuals with antecedents to anesthetics 

and anxiety.   

2. Dosage addictive toxic reactions, which 

appear after the administration of large doses 

of local (or I.V.) anesthetic – agitation, 

tremors, vascular accidents, cephalgia    

3. Reactions of an idiosyncratic type – exclusion 

diagnosis varies from facial erythema to 

lypothymia [12]. 

Local anesthetic systemic toxicity (LAST): 

Local anesthetic systemic toxicity (LAST) is a 

life-threatening adverse event that may occur 

after the administration of local anesthetic drugs.  

When in plasma, LA are targeting the well-

perfused tissues, such as the brain, heart, liver, 

and lungs. There are diverse cellular effects in the 

central nervous system and cardiovascular 

system, almost one fifth of the cases presenting 

only cardiac symptoms. It is the free portion of 

the drug that determines the clinical and toxic 

effects. There are recommended dosages for 

every LA, for example, the common occurrence 

of central nervous system toxicity symptoms 

when large lidocaine doses were used in 

infiltration anesthesia led to the recommendation 

of just 200 mg as the maximum dose [9, 13].  

There is no scientific justification for presenting 

exact milligram doses or mg/kg doses as 

maximum dose recommendations, only the 

patient-related factors such as age, organ 

dysfunctions, and pregnancy, which may 

influence the effect and the pharmacokinetics of 

the local anesthetic. There is a rule in fact, that 

end-stage pregnancy, high age in epidural, or 

spinal block, or diseases (uremia) that may 

increase the rate of the initial uptake of the local 

anesthetic, are indications to reduce the dose in 

comparison to one normally used for young, 

healthy, and non pregnant adults [13,14]. 

4. 3. When can we suspect anaphylaxis in the 

dental cabinet? The first thing that needs to be 

understood is that they appear only after the 

organism has been previously sensitized 

following a minimum previous contact with that 

substance. To be sure of that, it is useful to have a 

data base with the insured patient’s record, which 

should mention all the previous treatments. The 

following steps in determining a certain diagnosis 

of anaphylactic shock, adopted as quickly as 

possible post injection/contact remain valid:  

1. Blood collection for dosing the histamine 

within the first 4 hours from the incriminated 

contact 
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2. Dosing specific IgE for the incriminated 

allergen (latex, local anesthetic, antibiotic) 

within 2 weeks – maximum 2 months from 

the incriminated contact  

5. Diagnosis of allergic reactions to medication 

in outpatient care starts with  

1. Anamnesis, in view of the positive and 

differential diagnosis, with:  vasovagal reactions, 

toxic reactions/addiction dose and idiosyncratic 

type reactions 

2. The choice of the anesthetic to be used; we 

make sure that it has been used before and it 

should not contain adrenaline or substances that 

may trigger cross allergies (PABA, sulfides)  

3. Dosing the total/specific IgE for the suspected 

anesthetic  

4.  The testing technique for local anesthetics is 

the prick type (fine blood sting) or intradermal 

injection, not skin scratch.  

I. The history is very important: if the patient 

has used the anesthetic before than at a 

second use, there is a risk of immediate 

reaction, therefore attention should be paid 

to an adrenaline-free anesthetic.  

At a 20-minute interval, we perform:  

II. prick test of undiluted anesthetic; if 

negative, then  

1. subcutaneous administration 0.1ml solution 

1/100, if negative, then 

2. subcutaneous administration 0.1ml solution 

1/10, if negative, then 

3. subcutaneous administration 0.1ml 

undiluted anesthetic, if negative, then 

4. subcutaneous administration 1 ml undiluted 

anesthetic, if negative, then 

5. subcutaneous administration 2 ml of 

undiluted anesthetic. 

After the administration of the local anesthetic, it 

is recommended to inform the dentist by means of 

a medical letter that the patient received 3 ml of 

the tested anesthetic and that at such dose there 

was no reaction/there were the following 

reactions: “mention here the clinical reactions and 

the pulse parameters, arterial tension, the patient’s 

subjective condition”. If, on the contrary, the 

patient experienced no discomfort, the letter will 

clearly indicate that “there is no risk upon re-

administration in the following 2-4-6-8 weeks” 

after which there may appear cross reactivity [7]. 

The dentist bears full liability”.  

6. Allergy prick tests for local anesthetic 

    The prick test has a high degree of relativity, 

with many cases of positive cutaneous testing but 

normal specific IgE. The prick test is only 

performed for xylene (Lidocaine), but in this case 

the test results still needs to be corroborated with 

a lab result that indicates increased specific IgE 

for xylene (> 3kUI/ml). We cannot ignore the 

effect of xylene (amide type anesthetic) to inhibit 

the release of dependent IgE histamine (from 

mastocytes and basophils) as well as independent 

IgE. Thus, we infer that xylene inhibits the 

normal performance of a cutaneous test if it is 
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administered intradermal on the same cutaneous 

surface [11]. Counter indications include testing 

anesthetics that contain adrenaline, as it falsely 

inhibits the reaction, leading therefore to false 

negative results after the test and possible positive 

reactions in the cabinet. Moreover, anesthetics 

that contain sulfides/meta-sulfides trigger 

significant anaphylactic reactions, some with a 

lethal outcome, especially in asthmatic patients, 

therefore the administration of the local anesthetic 

and its previous cutaneous testing are to be 

avoided. 

6. 1. How reliable is cutaneous testing? Prick 

testing for local anesthetics have a higher degree 

of relativity than the prick for other medications, 

for 3 reasons:  

1. False positive reactions: between 10 and 30%, 

which appear due to the irritating nature of these 

substances, especially when the 1/10 dilution is 

used from the 1/10 solution, the form under which 

the majority of local anesthetics are usually 

marketed  

2. A 1/100 dilution of the 1% solution from the 

respective anesthetics administered 

subcutaneously seems more faithful in certain 

cases, but in other cases it may trigger false 

positive reactions, this dilution being used as a 

first dose in the test of progressive administration. 

Only the prick test may use undiluted anesthetic. 

3. Most positive results are obtained with simple 

xylene, then with prilocaine and mepivacaine. 

Other trigger or diagnosis tests in case of allergies 

to dental anesthetics:    

 Conjunctival tissue – used in current practice, 

which gives information on the type I 

reaction, but also type III reactions 

 The test of lymphoblastic transformation - it 

has the advantage of excluding the risk of 

anaphylaxis; it is costly and requires 

coordination with several samples. A negative 

TTL provides confidence for performing 

cutaneous testing. 

 The Patch test – it is used in contact reactions; 

an example would be testing every newly 

introduced cosmetic product, but also in the 

group of anesthetics that contain PABA [15].  

7. Groups of patients at risk: 

Allergic risk 

1. Allergic patients, with anaphylactic 

antecedents, with previous administrations of 

local – general anesthetics, sensitive to 

atmospheric SO2 will develop severe asthma 

crises upon administration of sulfides – 

allergy consultation; 

2. Asthmatic patients, with severe forms, 

uncontrolled or even partially controlled by 

asthma – allergy consultation;   

3. Cardiovascular patients (angina, myocardial 

infarction in antecedents, IC, valvopathies, 

supra ventricular paroxysmal tachycardia, 

antrio-ventricular bloc, right branch bloc – it 

is recommended to perform an EKG; 
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4. All patients with dental treatments in 

antecedents who had ester anesthetics 

anesthesia (PABA), small surgeries in 

antecedents, those with ATB treatments, 

corticoids, insulin, vitamins, diuretics; 

Toxicity 

5. Patients with liver disease (chronic hepatitis, 

steatosis, or liver cirrhosis )or under 

chemotherapy, as well as patients with 

dysfunction of blood flow( chronic cardiac 

failure, chronic bronchopneumopathy, SARS 

COv2 with clotting dysfunction) have a high 

risk for toxicity; 

Pseudo- allergy 

6. Women that have a high usage of cosmetics 

and make up, chemical products that contain 

preservatives have a higher risk when using 

LA of the amide group, because the solution 

of these drugs may contain preservatives 

(paraben family, whose structure is similar to 

para-aminobenzoic acid) or additives (sodium 

sulfide) that are the frequent culprits of 

pseudo allergic reactions. 

Precautions for Ubistesin: Due to the 

adrenaline, Ubistesin shall not be used for 

children under 4 years old, in cardiac diseases, 

such as IInd, IIIrd branch blocks, strong 

bradycardia, cardiac insufficiency,  hypotension, 

unstable angina, coronary bypass, recent 

myocardial infarction, supra-ventricular 

paroxysmal tachycardia not controlled by 

treatment or under simultaneous treatment with 

antidepressants. 

 8. Which is the optimum moment to 

run the specific diagnosis?   

The specific etiologic diagnosis should be 

performed in the first 3-4 weeks at the earliest 

from the allergic event, knowing that anyway, in 

the 6-12 months interval after the event, even the 

IgE specific to the drug that caused the reaction 

can become negative (1).  

9. The treatment administered in case of 

immediate allergic reactions in the dental 

cabinet  

Special measures: In hypertension: elevation of 

the upper part of the body, sub lingual 

administration of nifedipine. Convulsions: 

protection of the patient from getting harmed, 

administration of benzodiazepine (ex. diazepam 

iv) if necessary. In hypotension: horizontal 

position, if necessary intravascular infusion of an 

electrolyte solution, vasopressors (ex. etilefrine 

iv). In case of anaphylactic shock, which is an 

emergency, the proper positioning of the patient is 

performed, adrenaline is administered 

immediately s.c. (EpiPen adults 300 Mg in a pre-

filled pen, applied perpendicularly at the middle 

of the thigh, in anterolateral position), Miofilin 

i.m. 1-2 vials. We strongly recommend to 

puncture a vein even from the start of the dental 

intervention, in case of asthmatic, cardiac patients 

and patients with a known allergy risk so that in 

case of vascular collapse we are not confronted 
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with the impossibility of performing a massive 

infusion with electrolyte solution, if necessary 

also adrenaline (epinephrine) iv, cortisone iv. 

10. The emergency kit in the dental cabinet  

1. Adrenaline 1 0/00, in a dose of 0.1- 0.3 ml (for a 

patient over 70 kg, 0.3 ml) 

2. Hidrocortisone 100- 200 mg i.v., plus 

3. Injectable antihistamine drugs, in a dose of 25- 

50 mg for adults or 1-2 mg/kg body for children. 

In the glottis edema, with or without blood 

pressure drop, as well as in urticaria that abruptly 

sets in, with a moderate pressure decrease (under 

90 mm Hg), both situations when the shock phase 

hasn’t been reached, have in turn an indication for 

adrenaline. In case of bronchospasm, 

bronchodilator inhalators (Ventolin) and 

antihistamine drugs are administered orally or 

intramuscular (Diphenhydramine, Benadryl, 

Hyrexin)[10]. 
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