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INTRODUCTION

Basic Principles of Medical Emergency Management

Prevention is the most important phase of treating medical emergencies.  It must be remembered however that despite all efforts at prevention EMERGENCIES will happen.

There are three steps to prevention of medical emergencies in the dental office:

1.   Medical History
a) Are there any recent changes to health?

b) Is the patient under the care of a physician?

c) Has the patient had any serious illness or operation?

d) Does the patient have any allergies?

e) Is the patient taking any drugs or medications?  Remember to ask about over the counter medications as well.

f) Is the patient pregnant?

g) For already diagnosed disorders must ask:

1. When did the patient develop the disease or problem?

2. How is the problem controlled?

3. Is there anything that makes the problem worse?

4. Has the patient been hospitalized for the problem?

5. Are there any restrictions on the patient?

                                       Medical History Algorithm

SAMPLE

(Medical/EMS algorithm but basic principle can be applied to dental.)

                                                    Symptoms

                                                    Allergies

                                                    Meds

                                                    Previous History

                                                                Last Incident 

              Events leading to problem

2. Patient Evaluation
a) Record vital signs.

b) Complete dental exam.

c) Visual inspection of the patient

Formulate your treatment plan at this stage.  Determine how this treatment plan relates to and affects or is affected by the findings of the medical history and evaluation.  Obtain medical consults if needed at this point. Reasons to obtain a medical consult include doubt exists as to the patients condition, history of dangerous or suspicious signs or symptoms, history of uncontrolled illness, multiple medications, ASA class 3 or higher.

ASA Physical Status Classification

Class1: Healthy patient with no systemic disease.

Class 2: Mild Systemic disease with no limits on activity.

Class 3: Severe systemic disease that limits activity.

Class 4: Incapacitating systemic disease that is life threatening.

Class 5: Moribund

3. Staff Training and Preparation
a) Training:  Staff needs to have the knowledge to identify and correctly manage each emergency.

b) Easily accessible emergency equipment and drugs.

c) Coordination of office personnel.

What is adequate Preparation?  Guidelines vary by state and organization.  In general it is expected that the doctor will be able to initiate emergency management and be capable of sustaining a victims life through the application of Basic Life Support.  “ In times of crisis simplicity halts confusion!”

Basic Principle of Managing all Medical Emergencies
1. BLS: remember ABC’s

2. Place the patient supine.

3. Call for assistance.

4. Assure patient if concious.

5. Maintain airway.

6. Place patient on Oxygen as indicated by nature of emergency.

7. Monitor vital signs.

8. Diagnose nature of event.

9. Initiate specific treatment

10. Document, Document, Document!

Stress Reduction Protocol for the Anxious Patient
1. Recognize patient’s anxiety level.

2. Consider using pre-medication or sedation

3. Schedule morning appointments.

4. Minimize waiting time and watch appointment length.

5. Make sure to use adequate pain control.  This will vary from patient to patient.

6. Monitor vital signs.

7. Medical consult if required.

SECTION I EMERGENCIES
Airway Obstruction

General Signs and Symptoms

1. Gasping for breath

2. Patient grabs at throat

3. Panic

4. Suprasternal or supraclavicular retraction

If Partial Obstruction                            

1. Snoring

2. Gurgling

3. Wheezing

4. Crowing

If Total Obstruction

1. No noise
Causes of Airway Obstruction

1. Hypo-pharyngeal Obstruction (Foreign body)

2. Blood, vomitus, water, or saliva in mouth

3. Bronchoconstriction

4. Laryngospasm

5. Tongue (This is the most common)

TREATMENT OF AIRWAY OBSTRUCTION

1. Place patient supine on the floor or 15-30 degrees back in the dental chair
2. Head tilt/chin lift
3. Check airway and breathing, assess cause of obstruction
4. If obstruction caused by fluids use suction (Yankhauer suction)
5. Consider Jaw Thrust
· Place fingers behind posterior border of ramus and displace out
· Open mouth with thumbs
6. Reassess airway and breathing

7. If not breathing attempt artificial  ventilation

8. Reassess airway and breathing

9. If obstruction is caused by a foreign body use Heimlich Maneuver if conscious or Foreign Body Airway Obstruction Technique if unconscious (Finger sweep and Abdominal thrusts.)

Surgical Airway: In some cases of airway obstruction caused by a foreign body that cannot be dislodged or laryngospasm it may be necessary to perform a surgical airway procedure or Cricothyrotomy.  This procedure should only be done on adults due to the position of the vocal chords in children. Trained personnel should only do this procedure if there is a delay in the arrival of EMS.

1. Patient is placed supine with head tilted back

2. Neck is moderately hyperextended

3. Place finger on laryngeal prominence (Adams apple) of thyroid cartilage, move finger inferior into slight depression

4. Use thumb and second finger to hold thyroid up and index finger to identify membrane

5. Using a #15 blade make a 2cm incision through skin, adipose tissue, and fascia,  cricoid cartilage will prevent penetration into esophagus

6. Place handle of scalpel into trachea and rotate

7. Place airway (large gauge syringe, ET tube) 

8. Ventilate if no spontaneous respiration occurs

Hyperventilation

Signs and Symptoms of Hyperventilation
1. Dizziness

2. Hard to breathe.

3. Shaking and trembling.

4. Cold clammy hands (Diaphoresis.)

5. Tight feeling in chest, chest pain, and palpitations.

6. Lightheaded, giddy, impaired consciousness.

7. Uncontrolled over-breathing.  Respiration rate increase to 25-30/minute.

8. Globus hystericus: feeling of lump in throat and suffocating.

9. Tingling in hands, feet, and perioral areas.

10. Increase in blood pressure and increase heart rate. 

MANAGEMENT OF HYPERVENTILATON

1. Discontinue treatment and remove any foreign objects from the patient’s mouth.

2. Position patient upright.

3. Assess airway.

4. Reassure patient and try to calm them.

5. Have patient breath slowly and shallowly into a paper bag or mask 6-10 time/minute.

6. Monitor vital signs.

7. If available can use Versed IV 1mg/minute up to 4-6mg or IM 5mg to calm the patient.

8. Determine what precipitated attack.

9. Dismiss patient only after vital signs return to a normal range.

Allergic Reaction

Signs and Symptoms of an Allergic Reaction

1. Cutaneous reactions are the most common occurrence and include urticarial, exanthematous, and eczemoid reactions. Itching is common and can also find exfoliative dermatitis and bullous dermatosis.

2. Angioedema (Swelling) this varies from localized slight swelling of the lips, eyelids, and face to more uncomfortable swelling of the mouth, throat, and extremities.

3. Respiratory (Tightness in chest, sneezing, bronchospasm) bronchospasm is a generalized contraction of bronchial smooth muscles resulting in the restriction of airflow.  This may also be accompanied by edema of the bronchiolar mucosa.  Bronchospasm is more common with pre-existing pulmonary disease such as asthma or infection but can also be caused by the inhalation of a foreign substance.

4. Ocular reactions include conjunctivitis and watering of eyes.

5. Hypotension can occur with any allergic reaction.

Anaphylaxis: This is a severe systemic type allergic reaction and is a medical emergency. Signs and symptoms include:

1. Cardiovascular shock including; pallor, syncope, palpitations, tachycardia, hypotension, arrythmias, and convulsions.

2. Respiratory symptoms include; sneezing, cough, wheezing, tightness in chest, bronchospasm, laryngospasm. 

3. Skin is warm and flushed with itching, urticaria, and angioedema.

4. Nausea, vomiting, abdominal cramps, and diarrhea also possible.

Evaluation of Allergic Reactions: Things to remember.

1. Skin manifestations may precede more serious cardiorespiratory problems.

2. Recognition of skin reactions and early treatment may abort more serious problems.

3. Most important factor is assessing the seriousness of the condition is the rate of onset.
4. Reactions that occur greater than one hour after the administration of the allergen will usually be of a non-emergent nature.

TREATMENT

General Treatment

1. ABC’s

2. Maintain airway, administer oxygen, and determine possible need for intubation or surgical airway.

3. Monitor vital signs.

4. If in shock put patient in a horizontal or slight Trendelenburg position.

Mild Reactions

1. Antihistamines usually effective.  (Benadryl 50-100mg or Cholpheniramine maleate 4-12 mg PO, IV, or IM.)

2. Identify and remove allergen.

3. Follow up medications in 4-6 hours.

Severe Reactions

1. If available start IV Fluids

2. Epinephrine is drug of choice. Usually prepackaged 1:1,000 in 1mg vials or syringe

3. If IV in place titrate 1:1,000 solution to effect.

4. If drop in blood pressure is minimal, start with 0.5ml (0.5mg.)

5. If drop in blood pressure is severe start with 2ml (2mg.)

6. Repeat after 2 minutes if needed.

7. If no IV use 1:1,000 (1mg/CC) IM 0.3 to 0.5mg (0.3-0.5CC.)

8. For an adult repeat this dose in 10 to 20 minutes.

9. If the patient is intubated can give epinephrine endotracheally

10. If Asthma, edema, or pruritis (Itching) are present can use Corticosteroids.  However these drugs are to slow acting to be used for an emergency situation.

11. Hydrocortisone sodium succinate (Solu-cortef)  100-500mg IV or IM. Dexamethasone (Decadron) 4-12mg IV or IM.

12. Repeat dose at 1, 3, 6, and 10 hours as indicated by severity of symptoms.

Other Considerations

1. Monitor and record vital signs.

2. Seizures are possible as a result of circulatory or respiratory insufficiency.

3. Most sever allergic reactions require hospitalization and observation for 24 hours.

Asthma Attack

Signs and Symptoms of an Asthma Attack

1. Sense of Suffocation, patient will sit up like they are fighting for air.

2. Pressure or tightness in chest.

3. Non-productive cough.

4. Expiratory and inspiratory wheezes.

5. Expiration is prolonged and harder than inspiration.

6. Chest is distended.

7. Thick Stringy mucous.  At termination of a period of intense coughing the patient will expectorate this mucous.

Severe Asthma Attack

1. Cyanosis of the nail beds.

2. Perspiration and flushing of the skin.

3. Use of accessory muscle of respiration: Sternocleidomastoid, and shoulder/abdominal muscles.

4. Patient may also appear confused and agitated.

MANAGEMENT OF AN ASTHMA ATTACK

1. Discontinue dental treatment.

2. Place patient in easiest position for them to breath.  This is usually upright with arms outstretched.

3. Albuterol Inhaler (Proventil) 2 puffs every 2 minutes.

4. Supplemental oxygen at 10L/min.

5. Monitor vital signs.

6. If no improvement call EMS.

7. Start IV.

8. Consider Epinephrine 1:1,000, 0.3g every 20 minutes.

Dental Treatment Considerations for the Asthmatic Patient

1. Take a good Medical History prior to treatment; determine how often the patient has an asthma attack and what precipitates it.

2. Consider scheduling morning appointments.

3. If patient uses an inhaler they should have it on hand during treatment.  Consider prophylactic use prior to treatment.

Angina
Signs and Symptoms of Angina

1. Sub-sternal Pain that spreads across the chest and may radiate to any area above the diaphragm.  This type of pain may also originate from gas, indigestion, or muscle strain.

2. May vary from a heavy squeezing pain to a pressure or heavy sensation in the chest.

3. Pain usually lasts for a few minutes and disappears with rest; can last for up to 60 minutes.

4. Other symptoms such as palpitations, faintness, dizziness, dyspnea, and digestive disturbances may accompany angina.

MANAGEMENT OF ANGINA
1. Stop all treatment and stimulation of the patient.

2. Position the patient comfortably; sitting upright is usually preferred.
3. Activate EMS (Call 911.)
4. Administer Oxygen via mask at 10-15L/min.
5. Monitor and record vital signs, if monitors are available use them.
6. Administer one tablet of Nitroglycerin 0.4mg sublingual or one metered dose spray.   If using tablets do not touch use gloves.  Nitroglycerin can be absorbed through the skin.
7. If no relief after two minutes repeat Nitroglycerin. Can repeat a third time if no relief.
Monitor blood pressure after each dose; do not repeat dose if systolic BP drops below 100.

If no relief of angina after third dose of nitroglycerin it should be assumed the patient is suffering from a Myocardial Infarction (Heart attack.)

Dental Treatment Considerations for Patients with a history of Angina
1. Treatment should be oriented towards prevention of an angina attack.

2. Prophylactic nitroglycerin may be given sublingually prior to any injection or stressful procedure.

3. Administer Oxygen by nasal canula during procedure.

4. Consider use of oral or IV sedation to reduce anxiety.

Myocardial Infarction

Signs and Symptoms of a Myocardial Infarction (Heart Attack)
1. Often preceded by a history of angina.

2. Pain usually described as heavy, squeezing, pressing, or crushing in nature.  Pain is located over middle third of sternum.

3. Pain radiates to left arm in 25% of cases and can also radiate to the mandible.

4. Pain is not relieved by nitroglycerin and is longer in duration than angina (Angina generally last 30 minutes to one hour.)

5. Silent MI (No pain) occurs in 15-20% of cases though they may suffer from nausea, vomiting, weakness, and anxiety.

6. Other Clinical symptoms include weakness, diaphoresis, and hypotension.

7. Patient may appear very apprehensive and express intense fear of impending doom.

8. Patient is often restless, moving about in an attempt to find a comfortable position.

9. Dyspnea is present as patient complains that crushing pressure prevents normal breathing.

10. Patient may clutch chest with fist (This is called Levine’s Sign.)

11. Shock occurs in 20% of cases.

12. Cardiac arrhythmias occur in 95% of patients suffering from a MI.

13. Arrhythmias usually occur within the first two hours after onset of the MI.

14.  Ventricular fibrillation is the most common arrhythmia.  This is an uncoordinated contraction of individual muscle bundles within the myocardium resulting in the inability of the heart to pump blood.

15. Cardiac arrest is the result and must be converted to a normal rhythm as soon as possible.

MANAGEMENT OF A SUSPECTED MYOCARDIAL INFARCTON
1. Discontinue all treatment

2. Clear the mouth of all foreign material.

3. Place patient in a comfortable position (Usually upright.)

4. Administer Oxygen at 10-15L/min.

5. Activate EMS.
6. Monitor and record vital signs every 5 minutes (Including blood pressure, pulse, and respiration rate.)

7. Give the patient an aspirin (325mg) if available and have them chew it and allow it to absorb through the oral mucosa.

8. If equipment available start an IV (18guage catheter with Normal Saline.)

9. If equipment available attach cardiac monitors.

10. If a provider is properly trained and equipment is available proper ACLS protocols should be initiated.

11. If patient looses consciousness initiate proper BLS protocols.

12. Have AED available

· TRANSPORT: In the case of a MI the earlier the patient is transported to a hospital and definitive treatment begun the better the chance the patient will survive with minimal cardiac damage.

Adverse Drug Reactions

Local Anesthetic and Epinephrine Toxicity

Signs and Symptoms of Epinephrine Toxicity

1. Agitation, weakness, and headache.

2. Pallor, tremor, palpitation.

3. Sharp rise in blood pressure and heart rate.

Signs and Symptoms of Local Anesthetic Toxicity
1. Agitation.

2. Muscular twitching and tremors.

3. Increased blood pressure and heart rate.

4. Light-headedness.

5. Visual and auditory disturbances (Tinnitis, Difficulty focussing.)

6. If moderate to high overdose of Local anesthetic can also have convulsions and depression of blood pressure, heart rate, and respiration.

MANAGEMENT OF TOXIC REACTIONS TO EPINEPHRINE: toxic effect of epinephrine is transitory rarely lasting more than a few minutes

1. Stop dental treatment.

2. Place patient in most comfortable position.

3. Monitor vital signs.

4. Consider administering oxygen.

5. Allow time for the patient to recover.

Dental Treatment Considerations for use of Epinephrine
1. Due to its cardiovascular effects limit use in patients with history of heart disease or stroke.

2. Can cause uterine contractions in the pregnant female.

3. Possible drug interactions (Especially MAO inhibitors and Cocaine.) 

4. Remember the patient has endogenous epinephrine.  Production of this is increased in stressful situations.

MANAGEMENT OF TOXIC REACTIONS TO LOCAL ANESTHETIC: treatment varies with the onset and severity of the reaction.

MILD REACTION/RAPID ONSET (Example is an intravascular injection)

1. Reassure patient.

2. Administer Oxygen.

3. Monitor and record vital signs.

4. Allow for recovery; determine if patient can be allowed to leave unescorted.

MILD REACTION/SLOW ONSET
1. Toxic reaction with a delayed onset is most likely a result of impaired biotransformation.

2. Evolves slowly, use caution.

3. Monitor patient, record vital signs.

SEVERE OVERDOSE/RAPID ONSET, SEVERE OVERDOSE/SLOW ONSET
1. ABC’s.

2. Activate EMS.

3. Administer Oxygen by mask at 10-15L/minute.

4. Start IV if available (18 gauge catheter with Normal Saline.)

5. If needed and available administer anticonvulsant, Versed 2mg, then 1mg/min to effect (Monitor respiration.)

6.  Monitor and record vital signs.

7. Allow for recovery and discharge with appropriate escort or transport to hospital if required.

Treatment Considerations to Avoid Adverse Drug Reaction
1. Prevention is the key.  Take a complete medical history.  Determine if there are any diseases present that affect the use of a drug. 

2.  Know what medications the patient is taking and possible drug interactions.

3. Careful injections make sure to aspirate to avoid an intravascular injection.

Maximum Recommended Doses of Local Anesthetic

        Lidocaine “Plain”
             
 4.4mg/kg

 

        Lidocaine 2% with 1:100k Epinephrine  7.0mg/kg

                                Mepivicaine “Plain”                                 4.4mg/kg

Mepivicaine with 1:20k Neocobefrine     6.6mg/kg

                                Bupivicaine with 1:200k Epinephrine      3.2mg/kg

        Maximum Recommended Doses of Epinephrine 

    Healthy Adult                           0.2mg

                                        Cardiac Patient                         0.04mg

Hypoglycemia
Signs and Symptoms of Hypoglycemia

1. Diminished cerebral function; decreased spontaneous conversation, lethargy.

2. Increased sympathetic tone; sweating, tachycardia, piloerection.

3. Anxiety.

4. Bizarre behavior (Like intoxication.) 

5. Rapid progression of symptoms.

MANAGEMENT OF THE HYPOGLYCEMIC PATIENT

1. ABC’s

2. If patient is unconscious or unstable activate EMS.

3. If patient is conscious administer oral carbohydrates (Orange juice, sugar, candy bar, cake icing.)

4. Unconscious patient administer parenteral carbohydrates if available (50cc of 50% dextrose IV over a period of 2-3 minutes.)

5. Patient should respond within 5 minutes.

6. Never give unconscious patient anything orally!

Dental treatment Considerations

1. Prevention is the key.   Take a complete medical history.  Especially note a history of diabetes.

2. In the diabetic patient extra attention should be paid to stress management and assessing diet.

3. If the patient is on insulin and eating will be impaired by dental treatment the insulin dose should be decreased accordingly (Medical consult.)

Hypertensive Crisis
Signs and Symptoms of a Hypertensive Crisis

1. A rise in the systolic blood pressure to 200 mm HG or greater and a corresponding rise in the diastolic pressure to 120 mm HG or greater.

MANAGEMENT OF A HYPERTENSIVE CRISIS

· EMERGENCY MEDICAL REFERAL!!!!

Dental Treatment Considerations

1. In the dental office a hypertensive crisis will most likely be seen in four types of patients.   Those with primary hypertension, those on MAO inhibitors or other drugs that deplete catecholamine storage in adrenergic nerve endings, those with undiagnosed pheochromocytoma and those with uncontrolled thyroid crisis.

Blood Pressure Screening Guidelines

· <140/<90 WNL check annually

· 140-160/90-100 recheck at 3 visits if no change medical consult concurrent with dental treatment.

· 160-200/100-115 recheck in 5 minutes, no dental treatment and medical consult.

· >200/>115 recheck in 5 minutes, no dental treatment and medical consult stat.

Hypotension
Signs and Symptoms of Hypotension
1. Weakness.

2. Diaphoresis.

3. Decreased level of consciousness.

4. Possible nausea and vomiting.

MANAGEMENT OF HYPOTENSION: The treatment of hypotension is based on treating the etiology.  Possible etiologies include Psychological Factors (Stress), Overdose of Medication, Postural Changes, Coexisting Disease, Hypovolemia, Anesthetic Overdose, Reflex (Pain), Hypoxemia, and Hypercarbia.

1. Stop dental treatment and remove all foreign objects from the patient’s mouth.
2. Administer Oxygen.
3. Place patient in semi-recumbent position with legs elevated above the level of the heart.
4. Monitor and record vital signs, check pulse for rate, rhythm, and character (Is it strong, weak, thready, etc.)
5. Check level of consciousness.
6. If patient does not respond to the above treatment a major systemic complication should be considered.  Activate EMS at this point.  Consider possible Pulmonary Embolism, Cerebral Vascular Accident (Stroke), Myocardial Infarction, and Congestive Heart Failure.
7. If Available start IV (18 gauge catheter with Normal Saline.)
Unconsciousness/Syncope

Signs and Symptoms of Syncope: Can be broken into three categories or phases

Pre-syncope
1. Warm feeling in face and neck.

2. Pale or ashen coloration.

3. Sweating.

4. Feels cold.

5. Abdominal discomfort.

6. Lightheaded or dizziness.

7. Mydriasis (Pupillary dilatation.)

8. Yawning.

9. Increased heart rate.

10. Steady or slight decrease in blood pressure.

Syncope

1. Patient loses consciousness.

2. Generalized muscle relaxation.

3. Bradycardia (Weak thready pulse.)

4. Seizure (Twitching of hands, legs, and face.)

5. Eyes open (Out and up gaze.)

Post-syncope

1. Variable period on mental confusion.

2. Heart rate increases (Strong rate and rhythm.)

3. Blood pressure back to normal levels.

MANAGEMENT OF SYNCOPE OR UNCONSCIOUSNESS 

1. Stop all dental treatment.

2. Remove all objects form the patient’s mouth.

3. Place patient in supine position with legs and arms elevated and head at level of heart.  If patient is pregnant roll onto left side.

4. ABC’s, ensure that the airway is open.

5. Use Ammonia ampule to stimulate breathing.

6. Oxygen 3-5L/min by nasal canula, 10L/min by mask.

7. Reassess airway.

8. If unconscious for more than 1 minute activate EMS.

9. Start IV if available.

10. Augment ventilation if respiratory effort is poor (Use Ambu bag.)

11. Reassess airway every 30 seconds.

Dental Treatment Considerations
1. Delay further dental treatment 24 hours especially if the patient lost consciousness.
2. If the patient lost consciousness they must not be permitted to leave unescorted or drive a motor vehicle.
3. Determine the cause of the syncopal episode prior to completing further treatment.
4. Stress is the major cause of syncope in the dental practice.  Prevention is the key to management of syncope.   This includes taking a complete medical history and thorough evaluation of the patient.
5. Use stress management protocols, morning appointments, consider sedation.
6. Ensure that patients do not miss meals prior to treatment. 
Differential Diagnosis for Unconsciousness

General

1. Postural Hypotension.

2. Psychological (Stress.)

Under 40 Years Old

1. Hypoglycemia.

2. Epilepsy.

3. Acute Adrenal Insufficiency.

Over 40 Years Old

1. Myocardial Infarction

2. Cerebral Vascular 

3. Acute Arrhythmia’s

No Response to BLS

1. Drug Induced (Overdose.)

2. Hypoglycemia/Hyperglycemia.

3. Acute Adrenal Insufficiency.

Acute Adrenal Insufficiency
The adrenal cortex produces over 25 different steroids.  These steroids are broken into three groups: sex steroids, mineralocorticoids, and glucocorticoids.  Of primary concern in dentistry are the glucocorticoids.  A physiologic dose of approximately 20mg/day of cortisol is produced.  This plays a key role in the bodies ability to adapt to stress.  Cortisol provides a chemical link within the cells of the body allowing regulation of vital functions including blood pressure and glucose utilization. 

Cortisol production is triggered by real or threatened “stress” such as trauma, illness, fright, and anesthesia.  In a patient with suppressed adrenal function a failure of this cortisol production eliminates the chemical link to regulate vital functions resulting in sudden shock and possibly death.  Suppressed adrenal function or Adrenal Failure is classified as either Primary (Addison’s disease caused by Disease states such as TB, Bacteremia, Carcinoma, and Amyloidosis.) or Secondary (Caused by Pituitary disorder, Hypothalmic disorders, or Steroid Therapy.)

Steroid therapy suppresses the function of the adrenal cortex reducing the production of natural cortisol.   Because of this suppression patient’s who have been on long term steroid therapy lose their ability to respond to stress.  If these patients are stressed symptoms of acute adrenal insufficiency may result.

Signs and Symptoms of Acute Adrenal Insufficiency

1. Mental confusion.

2. Muscle weakness.

3. Fatigue.

4. Nausea and vomiting.

5. Hypotension.

6. Intense pains in abdomen, lower back, and/or legs.

7. Mucocutaneous pigmentation.

8. Hypoglycemia.

9. Hyperkalemia.

10. Increase heart rate, decreased blood pressure.

MANAGEMENT OF SUSPECTED ACUTE ADRENAL INSUFFICIENCY

1. Discontinue all treatment and remove foreign objects from the patients mouth.

2. Initiate BLS and activate EMS

3. Place patient supine.

4. Monitor and record vital signs.

5. Oxygen at 5-10L/minute.

6. Hydrocortisone 100mg IV (Dexamethasone 4mg) over 30 seconds or IM if IV not available. Repeat dose every 6 hours for 24 hours.  If the patient is stable then reduce to 50mg (Dexamethasone 4mg) every 6 hours then taper orally over 4-5 days. Should initiate if there is any suspicion of AAI.

Dental Treatment Considerations

For patients with a history of glucocorticoid therapy use stress reduction protocols.

The following guidelines can be used to determine if replacement therapy is indicated This is a change from the old rule of twos based on an article done at NNDC.  It is always a good idea to get a medical consult in such cases.

If the patient has undergone supraphysiologic (More than 20mg/day) glucocorticoid therapy that was discontinued more than 30 days prior to the planned dental treatment no supplementation is required.
If the patients has undergone supraphysiologic glucocorticoid therapy within 30 days of the planned dental procedure considered the patients suppressed and provide steroid supplementation equivalent to 100mg of cortisol.

If the patient has undergone or is undergoing alternate day dosing schedule glucocorticoid therapy no supplementation is required but it is best to provide dental treatment on the off day of the patients dose schedule.

If the patient is currently receiving daily glucocorticoid therapy at a supraphysiologic level (More than 20mg) supplementation is required.  If the daily dose is subphysiologic supplementation is not required.

SECTION II DRUGS

Oxygen

1. Use:   Oxygen is the most universally common emergency drug and can be used in every situation except hyperventilation.  

2.   Dose

a) Nasal Cannula: The percent oxygen delivered by nasal canula is about 21% (room air) + 4% oxygen for each liter per minute flow rate used.  Use at 2-4L/minute.

b) Face Mask: The percent oxygen delivered by face mask is 60% at 6L/minute flow rate with a 10% increase in concentration for each liter per minute increased flow rate.  Use at 10-15L/minute.   A bag valve mask device with oxygen inlet is best when positive pressure ventilation is required though a pocket mask with oxygen inlet can be used.

3.    Pharmacology:  Required for aerobic metabolism

4. Adverse Affects: In the case of a hypoxic patient the hypoxic state is a powerful respiratory stimulant.   When Oxygen is delivered the hypoxia is reduced and this can actually cause a decrease in pulmonary ventilation that may need to be augmented by the rescuer. 

5. Drug Interactions: None

Epinephrine 1:1,000 Injection

1. Use: Epinephrine is used to reverse hypotension, bronchospasm, and laryngeal edema that result from an acute anaphylactoid type reaction.   Also used to reduce bronchospasm resulting from an acute asthmatic episode that is refractory to inhaler therapy.

2. Dose:  Supplied in vials, ampules, or pre-loaded syringes in concentration of 1:1000, 1mg/ml.  IV give 0.5-2.0mg  (0.5ml-2.0ml) depending on severity of hypotension, titrate to effect repeat in 2 minutes if needed.  IM give 0.3mg (0.3ml) repeat in 10-20 minutes as needed.

3. Pharmacology: Causes vasoconstriction that in turn increases blood pressure, heart rate, and force of contraction.  Also causes bronchial dilatation.  Reduces the release of histamine.

4. Adverse Effects

a) Cardiovascular: Tachycardia, Tachyarrhythmia’s, and hypertension.

b) Central Nervous System: Agitation, headache, and tremors.

c) Endocrine System: Increased blood glucose.

d) Pregnant Female: Can decrease placental blood flow.

5. Drug Interactions: Nasal decongestants, antihistamines, asthma inhalers will increase incidence of adverse effects.  Can be ineffective if the patient is taking beta-blockers.

Diphenhydramine (Benedryl) 50mg Injection

1. Use: Benedryl is used as treatment to reduce the affects of histamine release that is associated with allergic reactions, anaphylaxis, and acute asthma attack precipitated by exogenous causes.

2. Dose:  50-100mg IM or IV.  For mild cases of pruritis, urticaria, or erythema an oral dose of 50mg every 6 hours can be used.

3. Pharmacology: Benedryl is an antihistamine that blocks the release of histamine in the body.  It does not prevent the action of the histamine once released and thus must be given quickly.  Prevents histamine responses suck as bronchospasm, hypotension, rash, and edema.
4.    Adverse Effects: 

a) Cardiovascular: Tachycardia (Fast hear rate.)

b) Central Nervous System: CNS depression (Sedative effects including drowsiness, lethargy, and mental confusion.)

c) Gastrointestinal: Xerostomia (Dry mouth.)

5 Drug Interactions: Any drugs causing CNS depression will increase the sedative 

      effects of Benedryl.  Can also exaggerate this effect in other drugs suck as Atropine,      

      Antipsychotics, Demerol, and Tricyclic Antidepressants.

Dexamethasone Sodium Phosphate 4mg/ml
1. Use: As adjunctive therapy for allergic an anaphylactic reactions.   Can be used as replacement therapy for Acute Adrenal Insufficiency (Hydrocortisone Sodium Succinate is drug of choice but may depend on what is available in clinic.) The approximate dosage equivalency is 0.75mg Dexamethasone to 20mg Hydrocortisone. 

2.    DOSE

a) Allergic or Anaphylactic type reactions 4-12mg IV or IM.

b) Acute Adrenal Insufficiency 10mg IV or IM.

3 Pharmacology: Dexamethasone has a rapid onset and short duration of action.   Promotes membrane stabilization and inhibits the release of biochemical mediators of inflammation.  Dexamethasone is a potent anti-inflammatory agent.

4. Adverse Effects: Localized pain or burning at injection site if injected to quickly otherwise none with short-term use.  Dexamethasone contains Sodium Bisulfite, which may cause an allergic or anaphylactic reaction in patients allergic to sulfites.

5. Drug Interactions: Possible decreased effects of Dexamethasone in patients taking Phentoin, Phenobarbitol, Ephedrine, and Rifampin due to increased metabolic clearance.  Possible altered response to anticoagulants.  Possible hypokalemia in patients taking potassium depleting diuretics.  Increased tendency for gastric ulceration in patients taking Aspirin or Indomethacin.  May increase requirement for insulin or oral hypoglycemic agents in diabetics. 

Equivalent Doses of Corticosteroids
                                                       Cortisone                   25mg

         Hydrocortisone         20mg

                                                       Prednisolone               5mg

                                                       Prednisone                  5mg

        Methylpredsinilone     4mg

                                                       Triamcinilone             4mg

         Dexamethasone      0.75mg

                                                Betamethasone        0.6mg

Aromatic Spirits of Ammonia Ampules
1. Aromatic Ammonia is used to stimulate respiration in the case of syncope or to disrupt respiratory pattern in hyperventilation.

2. Dose: 1 ampule crushed waved under patient’s nose.
3. Pharmacology: Noxious odor stimulates the respiratory center of the medulla.

4. Adverse effects:

a) Cardiovascular: Increases blood pressure and heart rate.

b) Respiratory: Can cause bronchospasm.

5. Drug Interactions: None.

Albuterol Inhaler (Proventil)
1. Use: Albuterol is used during acute asthma or Anaphylaxis to reduce or control bronchospasm.

2. Dose: 2 puffs every 2 minutes to a maximum of 20 puffs.  Hold inhaler about 2 inches from mouth.  Have patient take two deep breaths and then exhale forcefully.  Dispense one puff on slow deep inhalation. Hold breath for 10 seconds and repeat.
3. Pharmacology: Albuterol is an B2-adrenergic drug that relaxes the bronchial smooth muscle. It has rapid onset and duration of action of up to 6 hours.  Also reduces the stimulation of mucous production.

4. Adverse Effects: Should be used with caution in patients with cardiovascular disorders especially coronary artery disease, arrhythmias, and hypertension.  Also caution with patients having convulsive disorders, hyperthyroidism, and Diabetes. In rare cases Albuterol can cause a paradoxical bronchospasm.

5. Drug Interactions: Other inhalation bronchodilators should not be used with Albuterol, and if additional adrenergic drugs are given systemically they should be used with caution to avoid cardiovascular effects.  Albuterol should also be used with caution on patients who are taking Monoamine Oxidase Inhibitors and Tricyclic Antidepressants as the action of the Albuterol on the vascular system may be potentiated.  Albuterol and Beta-Blockers tend to inhibit each other.  Albuterol also tends to lower serum calcium and should be used with caution in conjunction with other drugs with the same effect.  

Nitroglycerin 0.4mg Tablets or 0.4mg Metered Dose Spray
1. Use: Nitroglycerin is used to relieve or eliminate chest pain associated with angina pectoris, to differentiate between angina and a myocardial infarction.  

2. Dose: 

a) Tablet: 1 tablet sublingually repeat after 2 minutes if no relief up to 3 doses.

b) Metered Dose Spray: 1 spray sublingually repeat after 2 minutes if no relief up to 3 doses.

Monitor blood pressure after each dose; do not repeat if systolic BP drops below 100.  Average drop in BP is 11-16 mm Hg after one dose.  Patient should be sitting or supine when Nitroglycerine is administered.
3. Pharmacology: Nitroglycerin is a coronary and peripheral vasodilator and as such helps increase the flow of oxygenated blood to the heart muscle.  It also causes venous pooling of blood decreasing venous return to the heart thus improving the pumping efficiency of the heart.  Because of this improved efficiency myocardial oxygen demand is decreased.

4.    Adverse Effects:

a) Cardiovascular: Rapid heart rate, facial flushing, and orthostatic (Postural) hypotension.  

b) Central Nervous System: Dizziness and headache.

5 Drug Interactions: Anti-hypertensive drugs may exaggerate the hypotensive effect of Nitroglycerine.

Section III Vital Signs

Blood Pressure
1. Technique for Taking Blood Pressure

a) The patient should be seated in an upright position with their arm at the level of the heart.  The arm should be relaxed, slightly flexed and supported on a hard surface.

b) Place cuff wrapped firmly around arm with the center of the bladder (Inflatable part of cuff) over the Brachial Artery (Some cuffs are marked with an arrow or circle indicating where to place in relation to the artery.)  The Brachial artery lies in the medial aspect of the antecubital fossa.  The lower edge of the cuff should be placed 1” above the antecubital fossa.  It is to tight if two fingers can not be placed under the lower edge of the cuff and to loose it can be pulled of the arm.

c) For a Palpatory systolic blood pressure palpate the pulse at the radial artery and inflate cuff to 30 mm Hg after the pulse disappears.  Slowly deflate at 2-3 mm Hg/second until pulse returns.  This point is the Palpatory Systolic Blood Pressure. 

d) For an Ausculatory blood pressure place the diaphragm of the stethoscope firmly on the medial aspect of the antecubital fossa.  Do not touch the cuff or tubing as this may produce extraneous noise.  Increase the pressure to 30 mm Hg above the palpatory systolic blood pressure.  Slowly deflate the cuff at 2-3 mm Hg/second.  The first sound heard will be the Systolic Blood Pressure.  Continue to slowly deflate the cuff.  The sounds will become muffled and the point at which they cease is the Diastolic Blood Pressure.

2. Common Errors in Taking Blood Pressures

a) Putting the cuff on the patient to loosely will result in an elevated reading.

b) Use of the wrong size cuff.  Using a cuff that is too large will result in a depressed reading.   The width of the cuff should be approximately 20% greater than the diameter of the extremity.

c) An anxious patient can have a transient elevation of the blood pressure.

d) The pressure in the left arm is 5-10 mm Hg higher than the right.

e) In rare cases an ausculatory gap may be present.  This is a complete cessation of sound between the systolic and diastolic pressures.   This is most often found in patients with high blood pressure but has no real clinical significance.

3. General Information

a) The blood pressure equals the cardiac output X the total peripheral resistance

b) The average normal blood pressure can calculated by adding 120 + the patients age/90 or less.

c) Wait at least 15 seconds between readings to allow trapped blood in arm to resume flow.

d) The Systolic pressure is the pressure in the arteries when the heart is contracting.

e) The Diastolic pressure is the pressure in the arteries when the heart is at rest.

Heart Rate, Rhythm, and Quality
1. Technique

a) The most common areas to palpate the pulse are the radial artery (On the ventral surface of the wrist on the thumb side,) the brachial artery (On the medial aspect of the antecubital fossa,) and the carotid artery (On the lateral aspect of the neck just posterior to the border of the stenocleidomastoid muscle.)

b) Using the tips of the index and middle finger apply gentle pressure to the area where you wish to palpate the pulse.  Be careful not to apply too much pressure so as not to occlude the artery.

c)  Evaluate three factors

1. Heart Rate: Count the beats per minute this should be for a minimum of 30 seconds and then can be doubled.  A heart rate slower than 60 is called bradycardia and greater than 110 is called tachycardia.   An increase in rate with inspiration followed by a decrease in rate with expiration is called sinus arrhythmia.  This is frequently seen in adolescents and is not indicative of any cardiac abnormality.

2. Rhythm: The rhythm will be either regular or irregular.  A break in a generally regular rhythm in which a longer than normal pause is followed by a resumption of a regular rhythm is a premature ventricular contraction (PVC.)  This can be produced by smoking, fatigue, stress, medications, alcohol, and an ischemic/damaged myocardium.  When you find a strong and weak pulse alternating this is called pulsus alternans.  This is seen in severe left ventricular failure, severe arterial high blood pressure, and coronary artery disease.
3. Quality: The pulse quality can be characterized as thready, weak, bounding, or full.  A full and bounding pulse can be found in severe hypertension.   A weak and thready pulse is indicative of hypotension and shock.
Respiration Rate
1. Technique

a) Monitor the respiration rate immediately after taking the heart rate.

b) Leave your fingers on the patient’s wrist while counting respirations (The rise and fall of the patient’s chest) over a minimum of 30 seconds.

c) Do not let the patient know that you are monitoring their respirations, as they may not breathe normally.

d) Normal respiration rate is 12-18 per minute.  A slow rate can be seen with narcotic administration.  An increased respiration rate is seen with fever, alkalosis, and extreme psychological stress.

SECTION 4 Treatment Adjuncts

Bag-Valve-Mask Device (Ambu Bag)

1. The bag-valve-mask device is used as an adjunct to provide positive pressure ventilation to the patient who is not breathing. It can be used with an oropharyngeal and Nasopharyngeal airways and with an intubated patient.

2. Technique

a) The Patient should be supine with the head positioned properly using the head tilt/chin lift to open the airway.

b) The rescuer should be placed behind the head of the victim ideally with the victim at the level of the rescuers waist (This is not always possible.)

c) An appropriate sized facemask is placed over the nose and mouth.  Use the thumb and forefinger of the dominant hand to seal and hold the mask in place.

The other three fingers are placed under the inferior (Lower) border of the mandible and used to keep the head in desired position with the airway open.

d) The other hand is used to squeeze the bag at a rate of 12-15 respirations/second.

e) A source of oxygen should be hooked up to the oxygen inlet on the Ambu Bag.

f) Never delay artificial ventilation if oxygen not readily available (Room air is better than none!)

Oropharyngeal Airway
1. An oropharyngeal airway is used to ensure that the airway is kept open and free of obstruction by the tongue.

2. Placement of the Oropharyngeal Airway

a) Place a tongue blade distal to the circumvallate papillae.

b) Displace the tongue anterior and towards the floor of the mouth.

c) Insert the airway with the concave surface towards the tongue.  

d) Insert the airway with the concave side toward the tongue.

e) Care must be used in placing this.  If done improperly may actually displace the tongue posterior thus obstructing the airway further.

f) The oropharyngeal airway has side channels to facilitate use of a nasopharyngeal catheter for suctioning.

g) The conscious or semiconscious patient may not tolerate the oropharyngeal airway.

h) The oropharyngeal airway may stimulate vomiting even in the unconscious patient.   If the patient vomits turn head to the side, remove the airway, and suction.

Nasopharyngeal Airway
1. The nasopharyngeal airway is of use when there is poor access to the patient’s mouth.  It is construction of soft pliable rubber.  Also less likely to stimulate vomiting in the unconscious patient.

2.   Placement of the Nasopharyngeal Airway

a)   If available administer nasal spray like Afrin or phenylephrine hydrochloride,

b)   Lubricate the airway using a surgical lubricant

c)   Insert the airway along the floor of the nose (Parallel to the palate) with the bevel

      facing the nasal septum.  If resistance is felt use gentle rocking motion.  A slight

      rotation of the airway may also be helpful.

      d)   Due to the delicate and highly vascular nature of the nasal mucosa bleeding is a

      e)   If unsuccessful try a smaller airway.

f)   This type of airway is tolerated better in the conscious or semiconscious patient. 

Intravenous Fluid Administration

1.   Fluids

a) Normal Saline: Sodium chloride in water this is the preferred solution for the cardiac patient.

b) Lactated Ringers Solution: Sodium chloride in water with lactate and small amounts of potassium and calcium. 

c) D5W:  5% dextrose in water.

2. Technique

a) Assemble required equipment including fluid, catheter, infusion set, surgical tape, gauze sponges, and IV pole.   Clear infusion line of bubbles and make sure chamber is half full of fluid.

b) Use large bore catheter 14-16 gauge for fluid replacement smaller bore 18-20 gauge for routine IV access.

c) Can use 1% Lidocaine without epinephrine for local anesthesia at cannulation site.

d) Place the patient in a position that is comfortable for both the patient and the operator.  In general the patient should be reclined slightly or supine.

e) Select vein, possible veins include those on the back of the hand or in the antecubital fossa.

f) Consider securing the patient’s arm to an arm board to stabilize.

g) Apply tourniquet proximally to area to be cannulated.  Check distal pulse to ensure arteries are not occluded.

h) Allow arm to hang below level of the heart.

i) Cleanse site with alcohol pad.  Stretch tissue distal to intended cannulation site. 

j) With bevel up penetrate site with selected catheter at 30 degrees and 5-10mm distal or lateral to intended puncture site.

k) Once under the skin advance catheter parallel to the plane of the skin.  Will generally feel a pop when vein is penetrated.

l) Advance catheter 2mm into vein and slide off of needle into vein.  Will see blood in chamber of catheter (Flash.)

m) Attach Infusion tubing.  Control bleeding by keeping gentle firm pressure on vein.

n) Remove tourniquet and secure catheter to arm with surgical tape

o) If administering IV drugs elevate patients arm and open line all the way to allow a bolus of 50cc of fluid to flush medication out of the line and into the patient.  It takes about 1-2 minutes to enter the central circulation.

Intramuscular Injection Technique
1. Possible Injection Sites

a) Deltoid (Shoulder): Inject about three finger widths below the acromion process (Shoulder.)  Do not inject into groove inferior to deltoid or into triceps due to proximity of radial nerve.  Due to blood flow through the muscle will see onset of action of drug in 5-10 minutes.

b) Vastus Lateralis (Anterolateral thigh)

c) Ventrogluteal (Lateral hip)

d) Gluteal (Upper outer quadrant of the buttock)

e) Intralingual: This is a good alternative to IV can see effects in as little as 30 seconds.   Give extraoral through the submental triangle midline about 2cm inferior to the inferior border of the mandible.  Can also give intraoral in the midline of the ventral surface of the tongue (Do not give laterally due to the location of the lingual nerves.)

2. Injection Technique

a) Cleanse site with an alcohol pad.

b) If the patient is conscious ask them to relax the muscle.

c) Stretch tissue taught and hold between index finger and thumb.

d) Position needle 90 degrees to the skin surface.

e) Use a quick dart like motion to desired depth.

f) Aspirate.

g) Inject slowly to allow for distension of tissues to accommodate the fluid.

h) Withdraw the needle quickly and use gauze or Band-Aid to control any bleeding.  
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