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Abstract

Medical emergencies arising in the dental operatory, while statistically uncommon, carry disproportionate
consequences when they occur, and orthodontic practices are not exempt from this risk given the ageing and
increasingly medically complex population now seeking orthodontic care. This narrative review synthesises
contemporary evidence on the epidemiology, prevention, recognition, and management of medical emergencies
in dental and orthodontic practice, and outlines the drugs, equipment, and training standards required for
adequate preparedness. A narrative synthesis was undertaken of cross-sectional surveys, scoping reviews, and
clinical guidance publications addressing medical emergency prevalence and preparedness among dentists,
dental students, dental hygienists, and orthodontists, supplemented by established clinical protocols for basic life
support and emergency drug therapy. Vasovagal syncope is consistently the most frequently encountered
emergency across dental and orthodontic settings, followed by hyperventilation, mild allergic reactions, seizures,
and hypoglycaemia, while cardiac arrest and anaphylaxis remain rare but life-threatening. Preparedness gaps
are widely reported, including inconsistent defibrillator availability, incomplete emergency drug kits, and self-
perceived competence that does not reliably track objectively assessed skill. Systematic risk assessment, a
standardised emergency drug and equipment inventory, regular basic life support recertification, and simulation-
based team training are the pillars of emergency preparedness in orthodontic and general dental practice, and
embedding these elements into practice protocols and postgraduate curricula is likely to improve outcomes when
rare but serious emergencies occur.

Key Messages: Vasovagal syncope remains the leading dental-office emergency,; orthodontic practices must
separately prepare for rare systemic emergencies and for common appliance-related orthodontic emergencies;
and current basic-life-support training with a checked, standardised drug and equipment kit is the single most
actionable preparedness measure a practice can adopt.

Keywords: medical emergencies,; orthodontic practice; basic life support; emergency drugs, anaphylaxis;
syncope, dental education, patient safety

Date of Submission: 04-09-2026 Date of Acceptance: 14-09-2026

I. Introduction

A medical emergency in the dental setting is any acute, unforeseen deterioration in a patient's
physiological state that demands immediate recognition and intervention to prevent morbidity or death.!'! Such
events are, fortunately, infrequent in dental and orthodontic practice, but their rarity is precisely what makes them
dangerous: clinicians and staff who encounter a life-threatening event only once every several years are unlikely
to retain the reflexive competence required to manage it well without structured, repeated training.[?!

Several converging trends have increased the likelihood that a dental or orthodontic clinician will need
to manage an acute medical event. Populations are ageing and living longer with chronic disease burdens that
were previously fatal at a younger age; dental patients increasingly present with cardiovascular, endocrine, and
respiratory comorbidities and take multiple medications that can interact with dental therapeutics or precipitate
emergencies.**! Orthodontic treatment in particular has expanded well beyond the traditionally young, healthy
patient base: adult orthodontic case-loads have grown substantially over recent decades, bringing a wider spectrum
of systemic disease into the orthodontic chair.[?!

Local anaesthesia, the drug most commonly administered in dentistry, is itself implicated in a substantial
proportion of in-office emergencies, and stress and anxiety associated with dental procedures can precipitate or
unmask vasovagal, hyperventilatory, and cardiovascular events even in the absence of any injected drug.®! Oral
and maxillofacial surgeons and general dentists performing extractions and other invasive procedures are
frequently the sole clinician on site when an emergency develops, underscoring the need for every member of the
dental team, not merely the treating clinician, to be drilled in a coordinated emergency response.
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Orthodontists occupy a distinctive position in this landscape. True systemic medical emergencies are, if
anything, rarer in orthodontic practice than in general dental or oral surgical practice because orthodontic
procedures are typically less invasive and less anxiety-provoking; nevertheless, orthodontists must still be
prepared to manage vasovagal collapse, allergic reactions, hypoglycaemia, seizures, and asthmatic attacks, and
they additionally contend with a large volume of appliance-related 'orthodontic emergencies' — breakages, soft-
tissue trauma from wires and brackets, and swallowed or aspirated appliance components — that demand a triage
framework distinct from that used for systemic emergencies.®?!

This review synthesises evidence from cross-sectional surveys of dentists, dental students, dental
hygienists, and orthodontists together with established clinical guidance to provide a practical, up-to-date
reference for the recognition, prevention, and management of medical emergencies relevant to orthodontic and
general dental practice.

II. Risk Assessment and Prevention

Prevention is more valuable than any drug kit. A complete pre-treatment physical evaluation has been
estimated to prevent approximately 90% of potentially life-threatening situations, leaving a residual 10% that
occur despite optimal preparation and that must therefore be met with a well-rehearsed emergency response.!
The foundation of risk assessment is a thorough medical and drug history taken directly by the clinician and
corroborated verbally, since written questionnaires alone are subject to omission and misunderstanding.t7]

Medical and drug histories should be updated at least annually and revisited at every appointment when
a change in the patient's condition is suspected, an approach that is increasingly important given the growing
prevalence of complex, evolving medical therapies in an ageing patient population.[!! Visual inspection at the start
of each visit — observing gait, posture, skin colour, and respiratory effort — can reveal previously undisclosed
disease; patients with chronic pulmonary disease, for example, often prefer a more upright chair position, and
involuntary tremor may signal an underlying neurological or endocrine disorder.!"

Several modifiable practice factors reduce emergency risk. Apprehensive or medically compromised
patients tolerate treatment better when well rested, so morning appointments are generally preferred; waiting times
should be minimised, since anticipatory anxiety can itself precipitate a vasovagal event; and appointment length
should be matched to the patient's tolerance rather than to operator convenience.!!! Effective local anaesthesia and,
where appropriate, anxiolytic premedication or nitrous oxide sedation reduce the pain- and stress-mediated
triggers responsible for the majority of in-office emergencies, since as many as three-quarters of emergencies in
some surveys arose as sequelae of inadequately controlled pain or unrecognised dental fear.[!]

The ABCDE framework — Airway, Breathing, Circulation, Disability, Exposure — provides a
standardised, easily taught structure for the primary survey of any acutely unwell patient and should underpin both
risk assessment for at-risk individuals and the initial response once an emergency has begun.[-”]

ITI. Common Medical Emergencies in Dentistry
3.1 Vasovagal Syncope

Vasovagal syncope is a sudden, transient loss of consciousness resulting from a reflex fall in cerebral
perfusion, and it is the single most frequently reported emergency across virtually every survey of dental and
orthodontic practice.[®7]

Psychogenic triggers include fright, anxiety, emotional stress, and the sight of blood or instruments; non-
psychogenic triggers include prolonged upright posture, missed meals, exhaustion, and a hot, crowded
environment. Presyncopal warning signs — facial pallor, sweating, nausea, and lightheadedness — typically
precede loss of consciousness and offer a window for intervention.8

Management follows a consistent sequence: terminate the procedure, place the patient supine with the
legs elevated (or in the left lateral position if pregnant, to avoid aortocaval compression), assess and maintain the
airway, administer high-flow oxygen, and monitor vital signs; aromatic ammonia inhalant can be used as a
respiratory and arousal stimulant, and atropine may be given if bradycardia persists.”]

Reflex syncope of the vasovagal type is a well-characterised phenomenon in the general paediatric and
adolescent population, and the mechanisms underlying it in a resting or supine patient are essentially the same as
those precipitated by the specific stressors of the dental chair.['! Screening for sepsis and other systemic infective
causes of acute deterioration, though uncommon in routine dental practice, has also been highlighted as a relevant
consideration when a patient's presentation does not fit the typical pattern of a benign vasovagal event.[!!:12]

3.2 Orthostatic Hypotension

Orthostatic (postural) hypotension is defined as a fall in systolic blood pressure of at least 20 mmHg, or
diastolic pressure of at least 10 mmHg, within three minutes of assuming an upright posture, and it is the second
most common cause of transient loss of consciousness after vasovagal syncope. Risk is heightened in elderly
patients, in pregnancy, and with antihypertensive, opioid, or antihistaminergic medication.”’
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Management mirrors that of syncope: supine positioning with legs elevated, oxygen administration, and slow,
staged return to an upright posture only once vital signs have normalised.)

3.3 Hypoglycaemia

Hypoglycaemia most often reflects a mismatch between administered insulin or oral hypoglycaemic
therapy and a patient's actual carbohydrate intake, and cognitive function deteriorates once plasma glucose falls
below approximately 3 mmol/L. Early features include sweating, tremor, irritability or behavioural change, and
hunger; unrecognised or untreated hypoglycaemia can progress to seizure and coma. ]

A conscious, co-operative patient should be given 15-20 g of rapidly absorbable oral carbohydrate
(glucose tablets, sugar, or a non-diet soft drink); an unconscious or uncooperative patient must never be given
anything by mouth because of aspiration risk, and should instead receive intramuscular or intravenous glucagon,
or intravenous dextrose, together with oxygen and continuous monitoring until recovery.®%7]

3.4 Asthma

Acute bronchospasm presents with wheeze, dyspnoea, chest tightness, cough, and anxiety, and severe
attacks may progress to a 'silent chest' with minimal air movement — a pre-terminal sign requiring immediate
emergency medical services activation.!®!3]

The patient should be seated upright, given their own metered-dose bronchodilator inhaler via a spacer
if available, and administered high-flow oxygen; if symptoms do not resolve after repeated bronchodilator doses,
subcutaneous or intramuscular epinephrine and intravenous hydrocortisone should be considered, and emergency
services summoned for any attack unresponsive to first-line treatment.[®%13]

Preventive measures for known asthmatics include confirming that the patient has taken their most recent
scheduled medication, scheduling appointments away from early morning when airway reactivity may be higher,
avoiding aspirin, other non-steroidal anti-inflammatory drugs, and sulfite-containing local anaesthetic
preservatives that can precipitate bronchospasm in susceptible patients, and ensuring the patient's own inhaler is
present at every visit.[®]

3.5 Angina and Myocardial Infarction

Angina pectoris results from a transient imbalance between myocardial oxygen supply and demand and
typically presents as dull, central chest discomfort, sometimes radiating to the arm, neck, or jaw, precipitated by
exertion, emotion, or cold exposure and relieved within a few minutes by rest or sublingual nitroglycerin.[!3]

First-line management is to stop treatment, position the patient comfortably (upright if breathless, supine
if faint), administer oxygen, and give sublingual glyceryl trinitrate spray or tablet (0.3-0.6 mg), which may be
repeated up to three times at five-minute intervals.!'>]

Myocardial infarction should be suspected whenever chest discomfort is severe, persists beyond ten
minutes, or fails to respond to nitroglycerin; the appropriate response is to alert emergency medical services
immediately, position the patient according to comfort, give high-flow oxygen, and administer a single full dose
(300 mg) of chewed dispersible aspirin unless contraindicated by allergy or a bleeding disorder, while
continuously monitoring vital signs and being prepared to initiate basic life support.t'>”]

3.6 Cardiac Arrest

Sudden cardiac arrest is the rarest but most catastrophic emergency encountered in dental practice,
estimated at roughly one event per several hundred practice-years, yet its outcome is more sensitive to a rapid,
well-rehearsed response than that of any other emergency, since survival from ventricular fibrillation falls by
approximately ten percent with every minute that defibrillation is delayed.['4!3]

Recognition rests on the absence of a response to verbal and painful stimuli together with absent or
agonal breathing; current resuscitation guidance de-emphasises pulse-checking by lay and even some professional
rescuers because it is unreliable, and instead prioritises immediate initiation of chest compressions once cardiac
arrest is suspected.[!3]

High-quality cardiopulmonary resuscitation follows a 30:2 compression-to-ventilation ratio for adults,
with compressions delivered at an adequate rate and depth and interrupted as little as possible; an automated
external defibrillator should be attached and its prompts followed as soon as it is available, since early
defibrillation converts the two most common lethal arrhythmias, ventricular fibrillation and pulseless ventricular
tachycardia, back to a perfusing rhythm and dramatically improves survival when delivered within the first
minutes of collapse.[!3:1516]
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3.7 Anaphylaxis

Anaphylaxis is a rapidly evolving, potentially fatal, generalised hypersensitivity reaction most often
mediated by immunoglobulin-E-dependent mast cell and basophil degranulation following re-exposure to a
previously sensitising allergen such as latex, a local anaesthetic additive, or an antibiotic.[®!7]

Clinical features range from itching, flushing, and urticaria through angioedema of the lips, tongue, and
airway to bronchospasm, hypotension, and cardiovascular collapse; the sensation of impending doom, laryngeal
oedema causing stridor, and a rapid fall in blood pressure are markers of a severe, life-threatening reaction.®)

Intramuscular epinephrine (adrenaline), 0.3-0.5 mg of a 1:1,000 solution injected into the anterolateral
thigh or deltoid, is the single most important and time-critical intervention and should not be delayed while other
measures are organised; the dose can be repeated every five minutes according to response. Adjunctive measures
include high-flow oxygen, supine positioning with legs elevated (or a sitting position if the patient cannot breathe
supine), intravenous or intramuscular antihistamine and corticosteroid, and immediate activation of emergency
medical services.[®*13]

3.8 Seizures

Seizures result from abnormal, hypersynchronous neuronal discharge and range from brief absence
episodes to generalised tonic-clonic convulsions; most self-terminate within one to two minutes and are not
immediately life-threatening unless they recur without recovery of consciousness, a state termed status
epilepticus. 18]

During a convulsion the priority is to protect the patient from injury: clear the surrounding area of
instruments, do not attempt to restrain the limbs or place anything in the mouth, and reposition the patient once
the convulsive phase ends to maintain a patent airway, typically the recovery position, while monitoring
breathing.[®13]

If convulsive activity persists beyond approximately five minutes or recurs without recovery, this
constitutes status epilepticus and warrants activation of emergency medical services together with administration
of a benzodiazepine — buccal or intranasal midazolam is often the most practical route in a dental setting given
the difficulty of establishing intravenous access during an active seizure, with intravenous diazepam as an
alternative where venous access already exists.[>?]

3.9 Stroke

Although less frequently discussed in dental emergency literature than syncope or anaphylaxis, acute
stroke can present in the dental chair, particularly in older patients with vascular risk factors, and rapid recognition
materially affects outcome because time-critical reperfusion therapies are only available within a narrow window
from symptom onset.

A simple face-arm-speech-time (FAST) style assessment — facial droop, unilateral arm weakness,
slurred or absent speech — allows non-specialist staff to recognise a likely stroke; management in the dental
setting is limited to protecting the airway, keeping the patient safe and, if conscious, comfortably positioned,
noting the time of symptom onset, and summoning emergency medical services without delay, since no dental
office intervention alters the underlying cerebrovascular event.

3.10 Hyperventilation Syndrome

Hyperventilation is breathing in excess of metabolic requirement, most often triggered by acute anxiety,
and produces a respiratory alkalosis responsible for its characteristic symptoms of perioral and digital tingling,
lightheadedness, and, in extreme cases, carpopedal spasm or syncope.[®!3]

Management is chiefly behavioural: terminate the procedure, reassure the patient, and coach slow,
controlled breathing (for example, inhaling through the nose for a count of four and exhaling through pursed lips
for a count of four); supplemental oxygen is not required and re-breathing into a paper bag, once traditionally
recommended, is now used cautiously if at all, since it is unhelpful and potentially harmful if the diagnosis is
incorrect and true hypoxia is present.!®!3]

3.11 Adrenal Crisis

Acute adrenal insufficiency is rare but potentially fatal, occurring in patients with primary adrenal disease
or, more commonly, secondary adrenal suppression from long-term exogenous corticosteroid therapy who are
exposed to the physiological stress of a surgical dental procedure without adequate steroid cover.[®!3]
Clinical features include mental confusion, nausea, fatigue, abdominal or back pain, and progressive hypotension,
potentially culminating in coma if untreated; management requires stopping treatment, positioning the patient
supine with legs elevated, administering oxygen, and giving intravenous or intramuscular hydrocortisone
(approximately 100 mg) together with rapid intravenous fluid resuscitation while emergency medical services are
summoned.13:19]
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Contemporary opinion has moved away from routine peri-operative steroid supplementation for all
patients with a history of corticosteroid use, since non-surgical dental treatment does not appear to provoke a
cortisol response comparable to that of oral surgery; nonetheless, patients undergoing more invasive procedures
who have taken the equivalent of at least 20 mg of cortisol daily for two or more weeks within the preceding year
are considered at meaningful risk and warrant individualised precautions. 32"

3.12 Local Anaesthetic Systemic Toxicity (LAST)

Local anaesthetic agents are implicated in a substantial proportion of dental-office deaths, and toxicity
arises when plasma concentrations rise too high, whether from excessive total dose relative to body weight,
inadvertent intravascular injection, or unusually rapid absorption.®!

Early features include circumoral numbness, tinnitus, light-headedness, slurred speech, and visual
disturbance; as concentrations rise, muscle twitching can progress to generalised seizures and, at the highest
concentrations, cardiovascular depression and arrest.[82!]

Prevention rests on using the lowest effective dose, aspirating before injection, injecting slowly, and
respecting age- and weight-adjusted maximum recommended doses; should toxicity occur, management includes
stopping the injection, positioning the patient supine, securing the airway, administering oxygen, treating seizures
with a benzodiazepine, and providing full basic life support if cardiovascular collapse ensues. !

General reference texts on the management of medical emergencies in the dental surgery, and dedicated
reviews of orthodontic first aid for general dental practitioners, provide additional practical detail on office layout,
staff role assignment, and stepwise management algorithms that complement the condition-specific guidance
summarised above.!?%23-24]

3.13 Airway Obstruction and Choking

Foreign body aspiration is a particular hazard in dentistry given the small, often unretained objects used
at the chairside — crowns, endodontic instruments, orthodontic bands, brackets, and separators — and the supine
position in which much dental treatment is delivered.!

A patient who can still speak, cough forcefully, and breathe has a mild obstruction and should simply be
encouraged to continue coughing; a patient who cannot speak, breathe, or cough effectively has a severe
obstruction and requires immediate back blows and, if these fail, abdominal thrusts (chest thrusts in pregnant or
markedly obese patients), repeated until the object is expelled or the patient loses consciousness, at which point
cardiopulmonary resuscitation is commenced.!3]

Use of a rubber dam, gauze throat packs, suction, ligature of small orthodontic components with dental floss, and
Magill intubation forceps kept readily available at the chairside are simple, effective measures that substantially
reduce the risk of aspiration or ingestion during dental and orthodontic procedures. !

IV. Emergency Drugs in Dental Practice

Every dental and orthodontic practice, irrespective of whether sedation or general anaesthesia is offered,
should maintain a small, well-organised inventory of emergency drugs matched to the training of the clinical team
and the patient population treated.["'*) Where possible, injectable drugs should be stored as pre-filled syringes or
auto-injectors to minimise the time and dexterity required for administration under pressure, and non-injectable
routes (sublingual, buccal, intranasal, inhaled) are generally preferred in general practice because they are faster
to deploy than establishing intravenous access.!”>3]
Table 1 summarises the core emergency drugs recommended for general dental and orthodontic practice, their
principal indication, and typical adult administration.

Table 1: Common emergency drugs used in dental and orthodontic practice.

Drug Indication Route / typical adult dose

Oxygen Almost any medical emergency Inhalation, high flow via mask

Epinephrine (adrenaline) 1:1,000 Anaphylaxis; severe/refractory asthma IM 0.3-0.5 mg, repeat every 5 min as needed
Glyceryl trinitrate spray/tablet Angina iljlzltlngual 0.3-0.6 mg, up to 3 doses 5 min
Aspirin (dispersible) Suspected myocardial infarction 300 mg chewed and swallowed

Oral 15-20 g if conscious; glucagon 1 mg

Oral glucose / glucagon Hypoglycaemia IM/IV if unconscious

Salbutamol inhaler (with spacer) Bronchospasm / asthma 2 puffs, repeat every 1-2 min up to 10 puffs
Antihistamine (e.g. diphenhydramine) Mild-moderate allergic reaction 25-50 mg oral / IM

Hydrocortisone Anaphylaxis (adjunct); adrenal crisis 100-200 mg IM/IV

Midazolam (buccal/intranasal) Prolonged seizure / status epilepticus 10 mg adult buccal/intranasal

Aromatic ammonia inhalant Vasovagal syncope Crushed, held 4-6 inches from nose
Atropine Symptomatic bradycardia 0.5 mg IV/IM, may repeat
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Adapted from consolidated recommendations across the sources reviewed!”13%3]

V. Essential Emergency Equipment in the Dental Clinic

A minimum equipment standard for general dental and orthodontic practice includes a portable oxygen
cylinder with flowmeter and a means of delivering it (nasal cannula, non-rebreathing mask, or bag-valve-mask
device with reservoir), oropharyngeal airways in a range of adult sizes, a pocket mask with oxygen port, portable
suction with appropriate catheters, single-use syringes and needles, a spacer device for inhaled bronchodilators,
and an automated blood glucose measurement device.!'>!

An automated external defibrillator is increasingly regarded as a standard-of-care item in any healthcare
setting, including dental practice, since early defibrillation is the single intervention most strongly associated with
survival from sudden cardiac arrest and modern devices require minimal training to operate safely.l'37!1>] Despite
this, survey data consistently show that availability lags recommendations: in one national survey only 39% of
orthodontic practices had an on-site defibrillator, and in another, just over one in five dental hygienist workplaces
had a defibrillator present in every location where the respondent worked. >

Basic monitoring equipment — a stethoscope, a sphygmomanometer with a range of cuff sizes, and a
clock with a visible second hand — supports the primary survey and ongoing reassessment during an emergency,
and a written emergency protocol with clearly assigned staff roles should be posted prominently near every
telephone in the practice.”!

Equipment alone is insufficient if it is not checked, in date, and immediately accessible: emergency drugs
and equipment should be inspected at a fixed interval (commonly weekly for equipment and monthly for drug
expiry dates), and any item used during a genuine emergency should be restocked immediately rather than at the
next routine audit.[”-"!

National guidance documents, including standards published by the Resuscitation Council (UK) and
prescribing guidance issued by the Scottish Dental Clinical Effectiveness Programme, provide detailed,
jurisdiction-specific minimum equipment and drug lists that individual practices should consult and adapt to local
regulatory requirements, since obligatory items vary between countries and even between regions within the same
country.?62728] Reference texts such as Malamed's widely used dental-emergency manual and periodic review
articles in general dental journals remain valuable sources for practices seeking to benchmark their own equipment
and drug inventories against contemporary practice norms. 3031321

VI. Basic Life Support and Cardiopulmonary Resuscitation

Basic life support in the dental setting follows the same fundamental sequence recommended by
international resuscitation councils for lay and healthcare-provider rescuers: confirm scene safety, assess
responsiveness, call for help and activate the emergency response system, open the airway, and assess breathing,
proceeding to chest compressions without delay once cardiac arrest is suspected.['**3! Current guidance from
major resuscitation organisations continues to emphasise minimising interruptions to chest compressions,
compressing at an adequate rate and depth, allowing full chest recoil between compressions, and attaching an
automated external defibrillator at the earliest opportunity; dental teams should consult the most recent guidance
issued by their national or regional resuscitation council, since specific numerical recommendations are
periodically revised as new evidence emerges.!'33

A practical consideration specific to the dental setting is whether to perform compressions with the
patient left on a reclined dental chair or transferred to the floor. Survey data indicate considerable variability in
practice: in one national sample, the majority of clinicians said they would move a patient in cardiac arrest onto
the floor, while a substantial minority would instead lower the dental chair to a horizontal position and use a stool
or headrest support to stabilise the head, allowing compressions to be delivered without the delay and physical
difficulty of a full patient transfer.*>! Either approach can be effective provided the surface is sufficiently firm and
the airway can be adequately managed; the chosen approach should be agreed and rehearsed in advance as part of
practice-specific emergency drills rather than decided in the moment. 2"

Correct recognition of abnormal or absent breathing, including agonal gasps, is essential because delayed
recognition of cardiac arrest is one of the most consistently identified gaps in dental-team competence; several
surveys have found that a meaningful proportion of dental hygienists and dentists could not correctly identify the
respiratory signs that should trigger resuscitation.!>]

The availability of an automated external defibrillator in the dental office has itself been the subject of
dedicated survey research: a study of Ohio dental practices found that only around one in ten offices possessed a
defibrillator despite generally favourable attitudes among both dentists and dental hygienists toward its use, a
pattern echoed in broader reviews of cardiovascular emergency preparedness in general dentistry. >3]
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VII. Special Considerations in Orthodontic Practice

Orthodontic practice differs from general dental and oral-surgical practice in the profile of emergencies
it generates. True systemic medical emergencies are relatively rare, reflecting both the largely non-invasive nature
of routine orthodontic procedures and a patient base that, while ageing, remains on average younger and healthier
than that of general restorative or surgical practice; a national survey of Dutch orthodontists found an average of
only 0.36 acute medical emergencies per orthodontist per year, considerably lower than rates reported for general
dental practice.!

Nonetheless, preparedness gaps identified in that survey are noteworthy: although 97.1% of orthodontists
took a medical history before treatment, only 70.5% updated it at least annually; 88.6% had an emergency drug
kit available but only 61.0% had undertaken cardiopulmonary resuscitation training, and only 39% of practices
had an automated external defibrillator on site despite nearly 80% of respondents reporting they knew how to use
one.? Self-perceived competence also varied with experience in an instructive way: orthodontists became more
confident managing vasovagal collapse the longer they had practised, but became less confident managing
hypoglycaemia with increasing years of experience, a pattern the study authors attributed to the possibility that
clinical knowledge of less frequently encountered conditions can decay over a career without deliberate
refreshment.!

A second, distinct category of adverse event specific to orthodontics is the 'orthodontic emergency': an
unscheduled presentation arising from a broken, displaced, lost, or otherwise malfunctioning appliance, rather
than a systemic medical event. The American College of Emergency Physicians' definition of an emergency as
any condition perceived by a prudent layperson as requiring immediate evaluation is commonly invoked in this
context, even though the great majority of orthodontic appliance problems are not medically urgent and can be
safely managed with interim self-care measures until a scheduled or lightly expedited visit.[%37]

Common orthodontic appliance emergencies include food impaction, poking or protruding archwires,
loose or debonded brackets and bands, lost separators or spacers, ligature displacement, mouth ulceration and
soft-tissue irritation from appliance components, post-adjustment discomfort, lost or broken retainers, and, rarely,
ingestion or aspiration of a small appliance component such as a molar band, buccal tube, elastic, or expansion
key.[637]

Management of these problems is typically conservative: relief wax for protruding wires or irritating
brackets, warm saline rinses and topical anaesthetic gel (such as benzocaine-based products) for ulceration,
temporary discontinuation of patient-activated removable appliances that are causing trauma, and prompt clinical
review for any lost or displaced component with aspiration potential. Photographic triage using messaging
platforms has been advocated, particularly since the COVID-19 pandemic, as an efficient means of remotely
assessing the urgency of a reported orthodontic problem before committing to an in-person visit.[%3%3]

When a component of a fixed or removable appliance is swallowed or aspirated, the clinical priority
shifts immediately to a true medical emergency: the patient should be kept calm, any visible fragment removed
carefully if it can be done without pushing it further into the airway, and any patient with excessive coughing,
stridor, or difficulty breathing should be treated as having a foreign body airway obstruction, following the same
back-blow and abdominal-thrust protocol described in Section 3.13, with urgent radiographic localisation and
medical or ENT referral if the object is not immediately recovered.[%37]

Survey data from vocational dental practitioners suggest that confidence in managing orthodontic
appliance emergencies, though initially limited — approximately 60% of practitioners in one UK cohort reported
a lack of confidence in their first year of independent practice — improves substantially with structured clinical
exposure and supportive supervision, reinforcing the value of dedicated orthodontic-emergency training within
postgraduate curricula.[6:4041]

VIII. Emergency Preparedness: Staff Training, Mock Drills, and Documentation

Preparedness for a medical emergency rests on four pillars: adequate and current clinician training in
emergency recognition and management; a dental team trained to assist in a coordinated response; an established
system for summoning outside medical assistance without delay; and an office equipped with the drugs and
equipment necessary to provide initial care.!’>3]

Because emergency-management skills are used infrequently in routine practice, they decay over time
without deliberate reinforcement; published guidance generally recommends that all clinical staff undertake
recognised basic-life-support recertification annually, or at minimum every two years, and that every new team
member complete resuscitation training as part of induction rather than waiting for a scheduled refresher cycle.l”-?

Survey evidence indicates that this standard is not uniformly met. Among Polish dental hygienists,
38.99% had completed basic-life-support training within the preceding 12 months and a further 35.89% within
the preceding two to five years, but 18.43% had never undertaken any resuscitation training since graduation.?]
A survey of Irish dental practitioners similarly found that one in five dentists rated themselves as 'not very well'
or 'not at all' prepared to manage a medical emergency, and 96% expressed a wish for further training, echoing
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findings from Belgium, Slovenia, Brazil, and Saudi Arabia that self-reported confidence in emergency
management is often modest even where formal preparedness measures such as an available drug kit are in
place.[134221

Unannounced, practice-based mock emergency drills conducted at least quarterly allow staff to rehearse
their assigned roles, test response times, and identify equipment or communication gaps under realistic conditions
rather than during an actual crisis; any genuine emergency event that does occur should be formally recorded and
debriefed by the team, with any identified deficiency addressed as a documented corrective action.!

High-fidelity simulation using computer-controlled mannequins has been shown to improve dental and
dental-hygiene students' crisis-management performance beyond what didactic instruction alone achieves, and is
increasingly incorporated into undergraduate and postgraduate curricula as a realistic, low-risk means of practising
rare but high-stakes scenarios.!”*]

Beyond individual patient emergencies, dental hygienists and other allied dental personnel have been
recognised as an underused resource in mass-casualty and disaster response, including forensic identification
efforts, prompting calls for dedicated disaster-preparedness content within dental hygiene curricula; a broader
scoping review of medical-emergency management requirements across dental practitioner training
internationally reached a similar conclusion, namely that curricular time devoted to emergency preparedness
remains inconsistent across training programmes and jurisdictions.[**>%%] Formal assessment of medical-
emergency preparedness among dental faculty, postgraduate residents, and practising specialists, including
periodontists, has likewise identified meaningful variability in both knowledge and confidence even among
experienced academic clinicians, reinforcing that seniority and specialisation do not by themselves guarantee
emergency readiness.[47:4849]

Documentation of preparedness measures — the date and content of the most recent staff training, the
results of equipment checks, and any emergency events and their outcomes — not only supports quality
improvement but is also an important element of the clinical governance and medico-legal record of a modern
orthodontic or dental practice.l’]

IX. Clinical Algorithms and Summary Tables
The following summary table consolidates the principal presenting features and first-line management
of the emergencies discussed in Section 3, intended for rapid chairside reference; it is not a substitute for a full
emergency protocol specific to an individual practice and its case-mix.

Table 2: Summary of common dental-office medical emergencies, key presenting features, and first-line

management.
Emergency Key presenting features First-line management
Pallor, sweating, nausea, brief loss of Supine + legs elevated; airway; O2; ammonia
Vasovagal syncope ; : ) .
consciousness inhalant; monitor
Orthostatic hypotension Dizziness on standing, BP drop >20/10 mmHg igﬁgl}i legs elevated; 02; slow return to
. . . . Oral glucose if conscious; IM glucagon / IV
Hypoglycaemia Sweating, tremor, confusion, behaviour change dexirose if ot
Asthma / bronchospasm Wheeze, dyspnoea, chest tightness glgrelfehrteposmon; own inhaler; O2; epinephrine
Angina Central chest discomfort, relieved by rest Stop treatment; O2; sublingual GTN
Myocardial infarction Severe, persistent chest pain unrelieved by GTN Activate EMS; O2; aspirin 300 mg; monitor;
prepare BLS
Cardiac arrest Unresponsive, absent/agonal breathing Activate EMS/AED; CPR 30:2; defibrillate per
AED prompts
. Urticaria, angioedema, bronchospasm, IM epinephrine 0.3-0.5 mg; O2; antihistamine;
Anaphylaxis . - .
hypotension corticosteroid
Seizure Loss of awareness, convulsive movements Protect from 1nyjury; recovery position post-
ictally; benzodiazepine if prolonged
Stroke Facial droop, arm weakness, speech disturbance Protect airway; note onset time; activate EMS
Hyperventilation Perioral/digital tingling, agitation Reassurance; coached slow breathing
.. Confusion, nausea, hypotension in steroid- 02; IV/IM hydrocortisone; IV fluids; activate
Adrenal crisis -
dependent patient EMS
Perioral numbness, tinnitus, seizure, Stop injection; airway; O2; benzodiazepine for
LAST . . . .
cardiovascular depression seizure; BLS if arrest
Airway obstruction Inability to speak/cough/breathe Back blows then abdominal thrusts; CPR if

unconscious

Suggested figures (not reproduced here): Figure 1 — decision flowchart for the primary ABCDE survey
of an acutely unwell dental patient; Figure 2 — algorithm for the management of suspected vasovagal syncope
versus true loss of consciousness of cardiac origin; Figure 3 — anaphylaxis recognition and treatment flowchart;
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Figure 4 — basic-life-support algorithm adapted for the reclined dental chair; Figure 5 — triage flowchart
distinguishing true medical emergencies from appliance-related orthodontic emergencies.

X. Future Directions: Digital Training and AI-Assisted Emergency Recognition

Simulation-based education is likely to expand further as high-fidelity mannequins, virtual-reality
scenario training, and remote or blended learning modules become more accessible to dental and orthodontic
training programmes, offering repeatable, low-risk practice of rare emergencies that cannot ethically or practically
be rehearsed on real patients with sufficient frequency.*’!

Digital patient-monitoring devices capable of continuous, unobtrusive tracking of pulse rate, oxygen
saturation, and blood pressure during longer orthodontic and restorative appointments may in future allow earlier
detection of the subtle physiological drift that often precedes a vasovagal or hypoglycaemic event, prompting staff
intervention before frank loss of consciousness occurs. Similarly, structured digital medical-history tools with
automated flagging of at-risk combinations of comorbidity and medication could reduce the reliance on manual
chart review to identify at-risk patients before treatment begins.

Artificial-intelligence-assisted decision support is an emerging area of interest across medicine generally,
and its application to emergency recognition in dentistry — for example, algorithmic prompts embedded in
practice-management software that suggest an emergency protocol based on entered symptoms, or video-based
analysis that flags early signs of respiratory distress or altered consciousness during treatment — remains at an
early, largely exploratory stage. Such tools should be viewed as an adjunct to, rather than a replacement for, well-
trained clinical staff and rehearsed team protocols, and their clinical validation in the dental setting is an important
direction for future research.

Photographic and video-based remote triage, already used informally by orthodontists to assess appliance-
related problems reported by patients between visits, is likely to become more formalised through dedicated
patient-communication platforms, potentially reducing unnecessary emergency visits while ensuring that
genuinely urgent presentations, including possible foreign-body ingestion or aspiration, are identified and
escalated promptly.[63%]

XI. Conclusion

Medical emergencies in dental and orthodontic practice are uncommon at the level of any individual
clinician but are, in aggregate, a near-certainty over the course of a career, and vasovagal syncope,
hyperventilation, and mild allergic reactions dominate the incidence figures reported across dentists, dental
students, dental hygienists, and orthodontists alike.

Systematic pre-treatment risk assessment, a complete and regularly checked emergency drug and
equipment inventory, current basic-life-support certification for every member of the clinical team, and rehearsed,
role-specific mock drills together form the most evidence-supported route to reducing morbidity when an
emergency does occur. Orthodontic practices carry the additional responsibility of distinguishing, and separately
preparing for, appliance-related orthodontic emergencies alongside the smaller but more serious risk of a true
systemic medical event.

Given the persistent gaps in training currency and equipment availability documented across multiple
national surveys, dental and orthodontic educators, regulators, and individual practice owners share a
responsibility to ensure that emergency preparedness is treated not as a one-time credential but as a continuously
maintained clinical competency, refreshed at regular intervals and tested under realistic simulated conditions.
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