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ABSTRACT
This article provides an extensive review of evidence-based preventive strategies aimed at reducing
allergic and pseudoallergic reactions to local anesthetics in dental practice. While true IgE-mediated
hypersensitivity is extremely rare, a significant proportion of adverse events are mistakenly labeled
as “allergy”, despite being vasovagal, psychogenic, adrenergic, or toxic reactions. The paper analyzes
major risk factors, outlines algorithms for clinical decision-making, and highlights the importance of
accurate patient history, proper anesthetic selection, slow injection technique, and emergency
preparedness. Two analytical tables and a conceptual diagram are included to illustrate risk
stratification, preventive measures, and the clinical workflow. These strategies collectively enhance
patient safety, optimize anesthesia outcomes, and minimize unnecessary medical fear in dental
outpatient settings.
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AHHOTANIUA
B cratee mpencraBieH MOAPOOHBIN aHAIM3 COBPEMEHHBIX [OKA3aTelbHBIX IOAXOJ0B K
npopMIaKTUKE aJUIEPTUYECKUX M ICEBAOAIEPIUYECKUX PpEeaKIUil Ha MECTHble aHECTETHKH B
CTOMATOJIOTUYECKONW MpakTuke. HecMOTps Ha 4pe3BpIYaliHO HU3KYK0 4acToTy UCTUHHOM IgE-
ONOCPEIOBAaHHOM ~ alJiepruy, 3HAa4YMTENbHAas 4YacTh HEXeNaTeJIbHBIX peakuuil  omuOoyHO
paclieHuBaeTCs Kak «ajuieprus». B pabore paccMoTpeHbl OCHOBHBIE (DaKTOPBI pUCKa, KIMHUYECKUE
aJITOPUTMBI, METO/bl BBIOOpa O€30IaCHOTO aHECTETHKA, TEXHMKA MEIUICHHOTO BBEICHUSA H
HE00XOIMMOCTh TOTOBHOCTU K HEOTJIOKHOW MOMOIIY. BKIIIOYEHBI 1Be aHATUTUYECKHE TAOIUIIBI U
OJHa JAuarpamMma, OTpaXkalollue CTpPaTUGHUKAIMIO pPHUCKAa M 3Tambl  NPOPUIAKTHYECKOTO
KIIMHUYECKOro ympasieHus. lIpencraBiieHHblE MeEpbl IO3BOJISIIOT  CYLIECTBEHHO ITOBBICUTH
0€30macHOCTb MaMeHTa U ONTUMU3UPOBATh MPOBEACHNE aHECTE3UN B aMOYJIaTOPHBIX YCIOBUSIX.
KawueBble cjioBa: MeCTHbIE AHECTETHMKH, CTOMATOJIOTHS, TNpOo(UIaKTHKA  aJUIepruH,
THIIEPUYBCTBUTEIBHOCTh, OLIGHKA pHCKa, KIMHUYECKUH anropur™M, Oe30MacHOCTh aHeCTe3uH,
[ICEBI0AIIEPIMYECKUE PEAKLUU.
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CTOMATOJIOTUAJIA MAXAJIJIM AHECTETUKJIAPT A AJUIEPTUK
PEAKIHUSAJIAPHU OJIIUHU OJUIITHUHT 3AMOHABUI EHJIAIIIYBJIAPH:
JAJINJIVIAPTA ACOCJTAHI'AH CTPATET'UAJIAP, XAB®HU BAXOJIAIII BA

K/IMHUK AJITOPUTMUIAP

AHHOTANUA
Yy Makosaia CTOMaTONIOTMK aMOyaTopusiiap/ia MaxaJUIMi aHecTeTHKIIapra HucOaTaH ajuiepruk
Ba IICEBJOAVICPIHK pEAaKUUsJIapHU OJJIMHU OJHMIIl OYinya 3aMOHaBHM, WIMMHA acociaHraH
npopmIakTuK EHAamyBnap KeHr Eputuiarad. Xakukuil IgE-opkanu ro3ara kemaauran ajjieprus
XOJJIapu JKy/Ja KaM ydpaca-ja, KIMHUK aMaiuéraa Kyminad peakuusuiap HOTYFPH paBHILAA
«anneprusi» cudaruga OGaxonmaHagu. Makonana acocwil xaBd OMWIIApH, KIMHHMK Kapop KaOyi
KWJIHII aNrOpUTMIIapH, XaB(CU3 aHECTETUK TaHJAlll, CEKMH MHBEKIUS TEXHHWKACH Ba IIOMIMIMHY
épaaMra Ta€pIMKHUHT aXxaMUATH TaxJIWl KUIUHraH. MKkuTa xanBai Ba Oup quarpaMMa opKayid
XaBQHU cTpaTUUKAMS KUIUII XaMmIa Npo(UIaKTUK KIMHUK OOIIKApyB OOCKUWIApU EPUTHIITAH.
bynpait  wopamap Gemop  XaB(CHM3IMIMHU  OLIMPUII  Ba  AHECTE3Us  HATWXKaJapUHU
ONTUMAJUIAIITUPHUIIIA MyXUM aXaMHTIa ora.
Kamut cy3nap: Maxaummii  aHeCTeTHKIAp, CTOMATOJIOTHS, aJjieprus MNpoQHIaKTHKACH,
THIIEPCEH3UTUBIINK, XaB( Oaxomalll, KIMHUK alIrOPUTM, aHECTe3Usl XaB()CU3INTH, NICEBA0AIIIEPTUK
peakuusiap.

Local anesthesia is a cornerstone of dental practice, ensuring that diagnostic and therapeutic
procedures can be carried out comfortably, efficiently and predictably. Although modern amide local
anesthetics demonstrate an excellent safety profile, allergic reactions — or events misinterpreted as
such — remain among the most commonly reported complications in dental outpatient settings.
Despite the fact that true IgE-mediated hypersensitivity to local anesthetics is extremely rare, the fear
of allergy persists both in patients and clinicians. This fear often results in unnecessary avoidance of
effective anesthetics, inappropriate referrals, incorrect diagnosis, and increased procedural
anxiety[1.2]. Therefore, understanding evidence-based preventive approaches is essential to
improving patient safety and enhancing clinical decision-making.

Preventive strategies for allergic reactions in dentistry must be constructed on three major
pillars: accurate risk assessment, understanding the immunological and non-immunological
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mechanisms of adverse reactions, and the implementation of rational, step-wise clinical
algorithms. Because a very large portion of events that patients label as “allergy” are actually
vasovagal, psychogenic, adrenergic or toxic reactions, the primary challenge for clinicians is to
differentiate between true hypersensitivity and pseudoallergic or physiologic responses. This
distinction forms the core of prevention strategies.

Understanding the Nature of Adverse Reactions

Before implementing any preventive measure, clinicians must recognize that adverse
reactions to local anesthetics fall into three major categories:

1. True allergic reactions
IgE-mediated (Type I): urticaria, angioedema, bronchospasm, anaphylaxis
T-cell mediated (Type 1V): delayed dermatitis, localized inflammation
Non-allergic pharmacological reactions
Caused by epinephrine (tachycardia, tremor, anxiety)
Rapid systemic absorption leading to CNS symptoms
Psychogenic/vasovagal reactions

o) Syncope, sweating, pallor, dizziness, hyperventilation[3.5]

Understanding these three categories dramatically reduces misdiagnosis and guides
appropriate prevention strategies.

Risk Factors and Pre-Exposure Identification

The first step in prevention is identifying patients at increased risk. This requires a
structured and comprehensive medical history that includes information on previous anesthetic
experiences, drug allergies, asthma, atopy, cardiovascular conditions, and psychological state. An
automated questionnaire or structured screening tool improves precision and prevents omission of
key details[2.4].

Risk assessment allows classification of patients into low-, moderate-, or high-risk categories.
This classification directly informs anesthetic selection, injection technique, need for additional
monitoring, and the necessity of allergist consultation.

WO o0 NMOo O

TABLE 1. Risk Factors Associated With Adverse Reactions to Local Anesthetics

Risk Factor | Examples Clinical Impact

Category

Immunological Previous anaphylaxis, drug-induced urticaria, | Increases true hypersensitivity
atopic dermatitis, asthma, sulfite sensitivity risk

Pharmacological | Sensitivity = to  epinephrine,  uncontrolled | Risk of adrenergic reactions
hypertension, arrhythmias

Psychological Dental phobia, panic disorder, high anxiety levels | Risk of psychogenic/vasovagal
reactions
Technical Rapid injection, intravascular injection Risk of toxic manifestations

Below is a simplified conceptual diagram illustrating the recommended prevention workflow.

Preventive Strategies in Local Anesthetic Selection

One of the strongest preventive strategies is the proper selection of the anesthetic agent.
Modern dentistry relies predominantly on amide anesthetics, which are significantly safer compared
to esters.

Key recommendations include: Prefer amide anesthetics without preservatives for patients
with allergy histories. Avoid epinephrine-containing solutions for patients with adrenergic
sensitivity. Use sulfite-free cartridges in asthmatic patients. Avoid ester anesthetics (procaine,
benzocaine) in patients with PABA allergy. Use fractional/graded dosing when uncertain about
hypersensitivity.

Clinicians must also recognize that the majority of reactions attributed to epinephrine can be
minimized simply by proper communication and slow injection technique.

Injection technique plays a major role in preventing non-allergic reactions:
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. Inject slowly — ideally 1 ml per minute.

. Always aspirate before injecting to avoid intravascular placement.

. Remain observant for early neurological symptoms.

. Use topical anesthetics to minimize needle pain and reduce anxiety-triggered
reactions.

Rapid injection is one of the most frequent causes of palpitations, dizziness and discomfort.
To understand why preventive measures work, clinicians must appreciate the molecular
interactions of anesthetics. Amide anesthetics act by blocking sodium channels in neuronal
membranes. They do not inherently trigger immunologic cascades. Ester anesthetics, in contrast,
undergo metabolism to PABA, a highly sensitizing compound.
DIAGRAM 1. Algorithm of Preventive Management in Dental Anesthesia (ASCII Format)

Identify Risk Factors
STEP 1: MEDICAL HISTORY B (Immunologic, Pharmacologic, Ee
Psychological)

Risk Classification (Low /

Moderate / High)

STEP 4: MONITORING &
EMERGENCY PREPAREDNESS

STEP 3: TECHNICAL
PREVENTION Slow

STEP 2: ANESTHETIC

SELECTION Preservative-free? S
Epinephrine-free? Amide vs injection sl Observe early signs, Prepare

Aspiration

1 antihistamines, epinephrine,
Gradual dosing

Ester?

Preservatives such as parabens are structurally similar to PABA and may contribute to delayed
hypersensitivity. Sulfites used as antioxidants in epinephrine-containing anesthetics may trigger
bronchospasm in asthma patients.

Thus, rational selection based on patient profile significantly lowers the risk of adverse
responses.

TABLE 2. Comparison of Preventive Measures for Different Risk Profiles

Patient  Risk | Safe Options Avoid Additional Measures

Profile

Low Risk Any amide anesthetic Rapid injection Standard monitoring

Moderate Risk | Preservative-free lidocaine or | Epinephrine in high | Slow injection, aspiration
articaine doses

High Risk Fractional dosing or allergist- | Sulfite-containing Pre-procedure allergy testing;
tested anesthetic solutions emergency kit ready

Even with optimal prevention, clinicians must be prepared for emergencies: Availability of
oxygen, epinephrine auto-injector, 1V access, antihistamines, corticosteroids is essential. Staff
should undergo annual emergency training. A written emergency protocol must be visible in
clinical rooms. Preparedness itself significantly reduces fatal outcomes, even though true anaphylaxis
is rare.

Approximately 40-60% of adverse “allergic” events are actually psychological in origin.
Therefore: Explain the procedure clearly. Encourage slow breathing. Allow breaks during treatment.
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Use distraction techniques. Maintain a calm environment. Reducing anxiety often prevents vasovagal
reactions entirely.

Conclusion. Preventing allergic reactions to local anesthetics in dentistry requires a
comprehensive, multi-level approach. True allergic reactions remain exceptionally rare, while
pseudoallergic and physiologic reactions account for the vast majority of adverse events. Effective
prevention begins with detailed risk assessment, rational anesthetic selection, and mastery of injection
techniques. Structured clinical algorithms, psychological support, and emergency preparedness
further strengthen patient safety. Through these evidence-based measures, dentists can achieve
predictable, safe, and comfortable anesthesia for all patients while minimizing unnecessary fear and
misdiagnosis.
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