COURSE OBJECTIVES & STUDY GUIDE

1. Preoperative Assessment

2. Airway Management

3. Medications in Anesthesia

4. Fluids and Vascular Access

5. Pain Management

6. Postoperative Period

7. Obstetrical Anesthesia

8. Pediatric Anesthesia

* The following questions help focus your studies during your anesthesia rotation.  The majority of the questions can be answered by studying the recommended reading material.  The written examination will be written based on these questions and the material in the recommended text.
Topic 1 - Preoperative Assessment

Goal
The medical student shall learn about the Anesthetic Considerations in the preoperative evaluation of the patient and understand how to prepare patients for anesthesia.

Objectives

a. Conduct several pre-anesthetic assessments over the two week rotation
b. Understand the ASA classification system
c. Relay the information acquired in a thorough and concise manner to the staff anesthesiologist

d. Formulate an anesthetic plan

e. Understand the issues around fasting and a full stomach

f. Review the anesthetic considerations behind some common medical conditions

Suggested Areas to Cover

A. Evaluation
1. Take and record a pertinent history.

i. What are the pertinent components of an anesthetic history?

2. Perform an appropriate Physical Examination including the assessment of the patient’s:

i. General Condition

ii. Level of Consciousness

iii. Vitals

iv. Airway

v. Respiratory system

vi. Cardiovascular system

vii. Other pertinent systems

3. Review pertinent laboratory data.

4. Identify problems and ascertain stability of medical conditions.

5. Optimize patients for anesthesia - referral to other services for patients with new medical conditions, poorly managed conditions or unstable medical problems.

B. ASA Classification
1. What does the ASA status describe? 

2. Define ASA class I, II, III, IV, V and VI.

3. What does the "E" following the ASA classification indicate?

4. What is the significance of differentiating between an elective and an emergency procedure?

5. Is ASA a risk classification?

6. Do intra-operative events alter the ASA status for that case?

C. Anesthetic Plan
1. What factors are important when deciding on an anesthetic plan?

2. What anesthetic options are available to the anesthesiologist?  What are the benefits and drawbacks of these different options?

3. When preparing the OR, what are some of the major areas to consider?

4. What information is important on an anesthetic record?

D. Pre-medication
1. When is pre-operative sedation indicated?  Discuss the choice of pre-operative sedative agents.  What are the potential disadvantages of preoperative sedation?

2. Discuss the significance of pre-operative analgesics.  What options are available?

3. List and discuss the drugs used for aspiration prophylaxis.

4. Which of the patients own medications should be continued and which should be discontinued?

5. List some conditions where antibiotic prophylaxis is indicated.

6. List some conditions where anticholinergics such as atropine may be indicated.

E. Fasting Guidelines / Full Stomach

1. What is meant by a "full stomach" and what are the consequences?

2. What types of patients fall into the "full stomach" category?

3. How long should adult patients be fasted for elective surgery?

4. What does "rapid sequence induction" mean?

5. List some examples of clear fluids.

F. Medical Conditions
· Respiratory Disorders

· Smoking

1. What are the adverse effects of cigarette smoking what are the implications for smokers undergoing a general anesthetic?

2. Why is it beneficial to abstain from smoking even for 12-14 hours prior to surgery?

· Asthma

1. What are the anesthetic implications of the asthmatic patient?

2. What information is important in the history of an asthmatic?

3. How can the anesthesiologist treat an acute asthma attack?

· Obstructive Lung Disease

1. What are the anesthetic implications of COPD?

2. What is the significance of an elevated PaCO2 in a patient with COPD?

3. How do you prepare a patient with asthma?

4. What is the role of pre-operative chest physiotherapy?
· Respiratory Tract Infections

1. What is the significance of a patient with an upper respiratory tract infection who comes for an anesthetic?

2. What are the anesthetic concerns of a patient with pneumonia?

· Cardiovascular Disorders

· Hypertension

1. Discuss the anesthetic implications of a patient with hypertension.

2. How do you prepare a patient with hypertension for surgery and anesthesia?

3. What antihypertensive medications should be held preoperatively and which should be taken?

· Coronary Artery Disease

1. What are the anesthetic implications of a history of angina?

2. Does a previous myocardial infarction (MI) increase the risk of anesthesia and surgery?

3. Does it matter how long prior to surgery the MI occurred?

4. What is the peak time for MI in the perioperative period?

· Valvular Heart Disease

1. What are the anesthetic implications of mitral regurgitation?  Aortic stenosis?

2. Discuss mitral valve prolapse.

3. Review the guidelines for spontaneous bacterial endocarditis prophylaxis.

· Arrhythmias

1. What are the anesthetic implications of atrial fibrillation?

2. What is the significance of pre-operative PVCs?

3. What are the concerns in a patient with a cardiac pacemaker?

· Ventricular Dysfunction – Congestive Heart Failure

1. What are the anesthetic implications of a history of heart failure?

2. How should a patient with CHF be managed during anesthesia?

· Neurologic Disorders

1. What are the anesthetic implications of a history of increased intracranial pressure?

2. What can an anesthesiologist do to alter the intracranial pressure (increase and decrease)?

3. What are the implications of a patient with a convulsive disorder and what should be done about their anticonvulsants?

4. What issues should be considered in patients with cerebrovascular disease?

5. What are the anesthetic implications of the patient with spinal cord injury and how should they be managed?

· Gastrointestinal

· Intestinal Obstruction

1. What are the most common causes of intestinal obstruction?

2. What is the significance of large bowel obstruction?  Small bowel obstruction?

3. What kind of fluid shift would you expect from bowel obstruction?

4. What are the resultant hemodynamic changes?

5. What actions need to be taken before the patient is an acceptable risk of anesthesia?

6. What are the respiratory implications of a distended abdomen?

· Gastroesophageal Reflux (GER)

1. What conditions cause GER?

2. How do you elicit a history of GER?

3. What is the potential risk?

4. How do you prepare and manage a patient with GER?

· Hepatorenal

· Renal Failure

1. What are the common problems related to end stage renal disease?

2. How do you manage hyperkalemia?

3. What kind of acid base problem can occur in patients with renal failure?  How would you manage it?

4. What are the problems associated with chronic hemodialysis?

5. Discuss the implications of muscle relaxants in renal failure patients.

· Hepatic Failure

1. What are the common problems related to end stage liver disease and what are the anesthetic implications?

2. What effect does liver dysfunction have on the pharmacokinetics of anesthetic medications?

· Hematologic

· Anemia

1. Discuss oxygen requirement and delivery in acute and chronic anemia.

2. What is the minimum acceptable hemoglobin for anesthesia and elective surgery?

3. Is this minimum influenced by age and health of the patient or by the surgery to be performed?

4. How does the patient compensate for his anemia?

5. What is the O2 content of his blood breathing room air?  How can it be improved?

6. What are the options available for the management of anemia preoperatively?

7. When should he be transfused?  Why?

· Anticoagulation / Coagulopathy

1. How is a patient who is taking anticoagulants managed?

2. What are the anesthetic implications of a patient on anticoagulant therapy?

3. Which anesthetic procedures are contraindicated in the anticoagulated patient?

4. How can DVT be prevented during surgery?

· Endocrine

· Diabetes Mellitus

1. What is important regarding the history and physical examination in your anesthetic assessment of a diabetic patient?

2. What pre-operative investigations do you order?

3. Discuss end-organ damage in diabetes.

4. What orders do you leave for NIDDM patients taking oral hypoglycemic agents?

5. How do you manage the patient's insulin requirements in the perioperative period?  What IV do you order?  What is a "sliding scale"?

6. How does the stress of surgery and anesthesia affect blood glucose level?

· Pharmacogenetics

· Malignant Hyperthermia

1. What is the target organ in MH?

2. Describe the pathophysiology of a MH episode.

3. What is the incidence of MH?

4. What are the precipitating factors of MH?

5. Discuss the clinical manifestations of malignant hyperthermia (MH).

6. How is MH diagnosed? 

7. How are patients with MH managed?

8. Discuss the prevention and management of MH.

9. Discuss the choice of anesthetic techniques.  Discuss the choice of GA agents.

· Other Disorders

1. Discuss the significance of pseudocholinesterase deficiency.

2. What are the anesthetic implications of patients with porphyria and how should they be managed?

· Lifestyle Factors

1. Discuss the anesthetic implications of the obese patient.

2. What issues are important in the patient who abuses alcohol (ethanol)?

3. What is the significance of patients who abuse illicit drugs (cocaine, heroine, etc.)?

Topic 2 - Airway Management

Goal
The medical student shall learn about management of the airway and ventilation in the unconscious/anesthetized patient.

Objectives

a. Learn about basic airway anatomy
b. Conduct a preoperative airway assessment
c. Identify a potentially difficult airway
d. Understand the issues around aspiration and its prevention
e. Learn about the management of airway obstruction
f. Become familiar with airway equipment

g. Practice airway management skills including bag and mask ventilation, laryngeal mask insertion, endotracheal intubation

h. Learn about controlled ventilation and become familiar with ventilatory parameters

i. Appreciate the different ways of monitoring oxygenation and ventilation

Suggested Areas to Cover

A. Airway Anatomy
1. Describe the anatomy of the mouth and oropharynx.

2. Describe the anatomy of the larynx.

3. Discuss the innervation of the larynx.

B. Preoperative Airway Assessment

1. What is the main goal of assessing a patient’s airway preoperatively?

2. Other than the physical exam of the airway, what is important to seek out in the history?

3. Discuss the features of an anesthesia airway exam.

4. Discuss the Mallampati Classification.  How does the MP classification correlate with the laryngeal grade identified during laryngoscopy?

5. What is the thyromental distance and what is its significance?

6. What conditions can limit the cervical range of motion?

7. What conditions can result in an unstable C-spine?

C. The Difficult Airway
1. What factors can make an airway a “difficult airway”?
2. Discuss medical conditions which are often associated with a difficult airway.

3. What is the significance of a difficult airway?

4. What management options do you have when you encounter a difficult airway?
5. Describe the steps involved in an awake intubation using a fiberoptic bronchoscope.
D. Aspiration
1. What factors increase the risk of aspiration?

2. Describe how a rapid sequence induction is performed.

3. Differentiate between cricoid pressure and BURP.

E. Airway Equipment
1. Describe a laryngoscope.

2. Discuss the features of an endotracheal tube. Learn the different sizes available for different individuals.  What is the purpose of a cuffed endotracheal tube?

3. What are the indications for a double-lumen endobronchial tube?

4. Discuss the indications and contraindications of a laryngeal mask airway?

5. Discuss the purpose of a fibreoptic bronchoscope.

F. Airway Skills
· Bag & Mask Ventilation

1. Practice bag and mask ventilation while in the operating room

2. What are some common problems encountered when trying to ventilate patients using a bag and mask?

· Laryngoscopy & Endotracheal Intubation

1. Describe the appropriate patient position for laryngoscopy and intubation.

2. Practice the skill of laryngoscopy during your rotation.

3. Why do we administer oxygen prior to laryngoscopy and endotracheal intubation?

4. Discuss the laryngeal grading system.

5. How can the correct placement of the endotracheal tube be confirmed?

6. List the indications for an endotracheal intubation.

7. What are some potential complications of endotracheal intubation.

8. Understand criteria for endotracheal extubation.

· Laryngeal Mask (LMA) Insertion

1. Which patients are suitable for a general anesthetic with an LMA?
2. What are the advantages of the LMA over an endotracheal tube?

3. Does the LMA protect against aspiration?

4. Learn how to insert an LMA.

G. Airway Management - Management of Airway Obstruction
1. What are the signs of upper airway obstruction?
2. What are some common causes of airway obstruction?
3. What medications related to anesthesia should be avoided in a patient with a compromised airway?

4. What maneuvers can be used to alleviate upper airway obstruction?

5. Discuss options in the management of upper airway obstruction.

H. Controlled Ventilation
1. What are the guidelines for the initial settings of the ventilator?

2. How do inspiratory flow rate and I:E ratio influence ventilation?

3. How would the capnogram help you in fine-tuning ventilation?

4. What are the causes if the patient does not breathe at the end of surgery?

5. How do you determine when the patient can be taken off the ventilator?

6. What is the colour code for oxygen cylinder and piping?

7. Why is 100% oxygen not commonly used during general anesthesia?

8. How do you determine what concentration to be used in a given patient?

9. Name some situations in which giving minimal oxygen concentration is advisable.

10. What determines oxygen consumption?

I. Oxygenation and Ventilation - Monitoring
1. What are causes of hypoxemia?

2. Define cyanosis.

3. Review the oxyhemoglobin dissociation curve.

4. Discuss different methods of administering oxygen therapy and which patients benefit from it.

5. What monitors are used to analyze the patients oxygenation status?

6. What are some of the limitations of pulse oxymetry?

7. How is the adequacy of ventilation monitored in anesthetized patients?

8. What information can capnography provide?

9. How does the end-tidal CO2 relate to the PaCO2 measured in arterial blood gas sampling?

10. Discuss causes of increased and decrease end-tidal CO2.

11. Understand different capnogram patterns and their significance.

12. How would the capnogram help you in fine-tuning ventilation?

13. What information can be obtained from an arterial blood gas analysis?

Topic 3 – Medications in Anesthesia

Goal
Learn about several agents used on induction of general anesthesia including intravenous agents, inhalation agents, neuromuscular blocking agents and reversal agents.  Understand basic pharmacokinetic and pharmacodynamic properties of each medication.  Discuss advantages and disadvantages of these agents.

Objectives

a. Learn about common intravenous anesthetic agents including dose, onset, duration of action, metabolism, mechanism of action and side effects.
b. Study the basic properties of anesthetic gases and learn about the comparative advantages and disadvantages of these agents.
c. Learn about the neuromuscular junction and become familiar with the basic pharmacologic properties of depolarizing and non-depolarizing neuromuscular blocking agents.
d. Become familiar with monitoring of neuromuscular blockade and the use of reversal agents.
e. Review cardiovascular agents commonly used in anesthesia

Suggested Areas to Cover

A. Intravenous Anesthetics
· Propofol

1. How is propofol supplied?
2. Describe the effects of propofol on the cardiovascular, respiratory and central nervous systems.
3. What are its advantages over thiopental?
4. Describe how it is used for induction and maintenance anesthesia, IV sedation.

5. Discuss some problems encountered with propofol.  What are some contraindications to propofol?

· Thiopental

1. What class of drug is thiopental?

2. Why is its duration of action so short?

3. How is thiopental metabolized?

4. What is the effect of thiopental on intracranial and intraocular pressure?

5. Discuss CNS protection with barbiturates.

6. What is the danger of inadvertent intra-arterial injection of thiopental?

7. Describe the affects of thiopental on the cardiovascular, respiratory and central nervous systems.

8. What are some of the contraindications to thiopental?

· Ketamine

1. Discuss the pharmacologic properties of ketamine?

2. How does ketamine affect the cardiovascular, system respiratory and central nervous systems?

3. What are some of ketamine’s beneficial effects and in which clinical situations is ketamine a useful agent?

4. Describe some of ketamine’s negative effects.

· Midazolam

1. Discuss the mechanism of action of benzodiazepines.

2. Compare midazolam and diazepam.

3. What properties make midazolam useful in anesthetic practice?

4. Discuss the combined use of midazolam and fentanyl.

5. Can the effects of midazolam be reversed?

B. Inhalational Anesthetics

· Sevoflurane, Desflurane, Isoflurane

1. How are these drugs supplied and administered?

2. How does blood/gas coefficient influence the induction and emergence from volatile anesthetic agents?

3. What is MAC?  What factors alter MAC?

4. What factors influence the rate which inhalation agents reach the alveoli and the brain to establish anesthesia?

5. Discuss the clinical effects of these agents (CNS, Respiratory, CVS and Neuromuscular)?

6. Which agent is best suited for a gas/inhalation induction?

· Nitrous Oxide

1. How is nitrous oxide supplied?

2. What is the colour code for nitrous oxide cylinder and piping?

3. What advantages does nitrous oxide offer?

4. When should nitrous oxide be avoided?

5. What is diffusion hypoxia?

· Depth of Anesthesia

1. What are the classic stages of general anesthesia?

2. How useful are the classic signs in modern anesthesia with muscle relaxants?

3. How do you tell if the patient is under adequate plane of anesthesia?

C. Neuromuscular Blockers
· The Neuromuscular Junction

1. Describe how the motor nerve signals are transmitted to the muscle.

2. How do neuromuscular blockers (muscle relaxants) produce relaxation of the muscles?

· Depolarizing Agents (Succinylcholine)

1. How does succinylcholine produce muscle relaxation?

2. How is succinylcholine metabolized?

3. Learn about pseudocholinesterase deficiency and its significance in anesthesia.

4. What are some contraindications to the use of succinylcholine?  What is the role of succinylcholine in rapid sequence induction?

· Non-depolarizing Agents (Rocuronium, Mivacurium, Cisatracurium, Pancuronium)

1. How do non-depolarizing agents differ from depolarizing muscle relaxants?

2. What features are important in the selection of a clinically appropriate muscle relaxant?

3. What is the appropriate intubating dose for the different non-depolarizing agents?

4. Name the relaxants which are hydrolysed by plasma cholinesterase.

5. Name another relaxant which is not dependant upon renal-hepatic excretion.

6. What is the significance of neuromuscular diseases (myasthenia gravis, myasthenic syndrome, myotonia and familial periodic paralysis) and the use of neuromuscular blockers?

· Peripheral Nerve Stimulators

1. How does a nerve stimulator help assess the degree of relaxation?

2. How does a nerve stimulator help assess the adequacy of relaxant reversal?

3. Describe twitch, tetanus and train-of-four stimulation.

4. How can a peripheral nerve stimulator be used to differentiate between depolarizing and non depolarizing neuromuscular blockade?

· Reversal Agents

1. Can depolarizing muscle relaxants be pharmacologically reversed?

2. What are nicotinic and muscarinic effects of acetylcholine?

3. Name two examples of anticholinesterases.

4. How does an anticholinesterase reverse the effect of non-depolarizing muscle relaxant?

5. Why is atropine or glycopyrrolate given in conjunction with anticholinesterases?

D. Cardiovascular Agents
1. Discuss cardiac output and its determinants.

2. Review the cardiorespiratory effects of adrenergic and cholinergic stimulation.

3. Understand how to correct hemodynamic disturbances in the circulation.

4. Review the effects, receptor activity and indications of the following agents:

i. Ephedrine

ii. Phenylephrine

iii. Epinephrine

iv. Norepinephrine

v. Dopamine

vi. Dobutamine

vii. Nitroglycerine

viii. Nitroprusside

ix. Esmolol and Labetolol

x. Atropine and glycopyrroloate

xi. Calcium

Topic 4 - Fluids and Vascular Access

Goal
Learn the skill of intravenous catheter placement and appreciate the issues involved in fluid resuscitation.  Understand the role of intravenous fluids in the replacement of fluid losses, maintenance of blood volume, coagulation status and oxygen delivery.  Review the potential complications of fluid therapy.

Objectives

a. Learn the skill of intravenous catheter insertion and understand the rationale for establishing central and peripheral venous access.
b. Appreciate the concepts of fluid requirements including maintenance fluids, fluid deficits, fluid losses, and third spacing.

c. Learn about the different options for fluid therapy including crystalloids and colloids and the indications for each.

d. Review the indications and complications of transfusing blood products.

e. Understand the issues around anemia and its treatment.

f. Be aware of the different monitors available for the assessment of volume status.

g. Learn about the significance of patient temperature and the prevention of hypothermia perioperatively.

Suggested Areas to Cover

A. Venous Access
1. Examine the construction of the commonly used venous catheters.

2. Discuss the choice of catheter size.

3. Prepare and set-up an IV infusion set.  Why do you need a gas-fluid level in the drip chamber?

4. Discuss the choice of sites for placement of IV catheters.

5. What are the different sites suitable for central venous catheter placement?

6. Discuss universal precautions.

B. Fluid Requirements and Fluid Therapy
1. What perioperative factors affect the patient’s fluid requirements?

2. How do you estimate maintenance fluid requirements?

3. What are some common conditions associated with preoperative fluid deficits?

4. List the potential physical and laboratory findings seen in a patient with a volume deficit.

5. How do you calculate the patient’s preoperative fluid deficits?

6. Discuss the potential mechanisms that account for perioperative fluid losses.

7. What is “third space”?

C. Intravenous Fluids
· Crystalloids

1. What is the difference between normal saline, plasmalyte and Ringer's lactate?

2. What are the advantages and disadvantages of D5W?

3. What is ⅔⅓ solution?  What is it used for?

4. When is potassium required?  What are the potential hazards of K+ administration?

5. How much saline is required to replace a 500 ml blood loss if blood transfusion is not used?

· Colloids

1. What colloid preparations are available for clinical use?

2. What is Pentaspan?  What are some potential side effects of pentaspan?

3. What is Dextran 40?  What is it used for?

4. How do you decide between the use of 5% and 25% albumin preparation in volume resuscitation?

5. When is plasma indicated?

D. Blood Products
1. What is the minimal acceptable hemoglobin?  What factors affect the minimal acceptable hemoglobin level?

2. What is the significance of an acute anemia versus a chronic anemia?

3. What is the difference between hemoglobin level and hematocrit?

4. How do you calculate the acceptable blood loss during surgery?

5. What is the difference between autologous and banked blood?

6. What are the routine screening tests of banked blood?

7. What administration set do you use for red blood cell, plasma and platelet transfusion?

8. How much increase in Hb level do you expect from transfusing one unit of RBCs?

9. What side effects can occur with the transfusion of blood products?

10. What are the side-effects (potential complications) of massive or rapid blood transfusion?

11. What is the indication for the transfusion of fresh frozen plasma, cryoprecipitate, and platelets?

· Jehovah’s Witness (JW)

1. Why do the believers refuse transfusion of blood products?

2. How do you manage a JW patient pre-operatively?

3. How do you manage a pediatric patient whose parents are JW?

4. Would you use albumen?  Plasma?

5. What are alternatives to blood products for maintaining blood volume?

E. Monitoring Volume Status
1. Discuss the different ways available to monitor the patient’s volume status.

2. What are the sites suitable for placement of a CVP catheter?

3. What are the risk and complications of inserting a central venous catheter?

4. When would a pulmonary artery (PA) catheter be indicated?

F. Body Temperature and Fluid Warmers
1. How does the patient's temperature change under general anesthesia?

2. What are the problems of hypothermia in the perioperative period?

3. What are the potential dangers of rapid transfusion of cold blood?

4. How do you warm the fluids to be transfused?

5. Discuss the efficiency of the warmer during rapid transfusion.

Topic 5 - Pain Management

Goal
Learn about the management of pain in its acute and chronic forms. Review physiologic concepts in pain and study the pharmacology of agents used in the treatment of pain.

Objectives

a. Review current information on the physiology of pain.

b. Study the pharmacologic properties of opioid and non-opioid analgesics.

c. Learn about the pharmacology of local anesthetics and the potential complications of these agents.

d. Discover the different forms of regional anesthesia available to patients.

e. To understand the pharmacology of local anesthetic agents and their applications.

f. Learn about acute pain management in the perioperative setting.

g. Uncover some basic concepts in chronic pain management.

Suggested Areas to Cover

A. Pain Physiology
1. Review the concept of nociception and the transmission of nociceptive impulses via ascending sensory pathways.

2. Discuss the concept of nociceptive modulation.  What role do opioids play in the modulation of nociception?

3. Explain the concept of neuronal plasticity.

4. What are the sites of action of opioids in the nociceptive pathways?

B. Analgesics
· Opioids (Narcotics)

1. Discuss the different opioid receptors including receptor class, location, and properties.
2. What are the common pharmacodynamic effects of opioids?
3. How are most opioids metabolized and eliminated from the body?
4. What are the main differences between morphine, meperidine, hydromorphone, fentanyl, sufentanil and remifentanil?
5. Which narcotics are useful for induction of anesthesia and why?
6. What is the purpose of longer acting narcotics (morphine, meperidine, hydromorphone) in anesthetic practice?
7. How can opioid effects be reversed?
8. What are common side effects of opioids?
· Non-Opioids

1. Discuss the mechanism of action of NSAIDS (non steroidal anti-inflammatory drugs) in the treatment of pain.
2. When are NSAIDS contraindicated?
3. What are some side effects of NSAIDS?
4. What is the advantage of ketorolac (Toradol)?
5. What is the mechanism of action of acetaminophen (Tylenol)?
6. How are NSAIDS and acetaminophen used in the management of acute pain?
7. Discuss the use of other analgesic adjuvants such as ketamine, tricyclic anti-depressants and anti-epileptics.

C. Local Anesthetics
· Pharmacology

1. What are the two main groups of local anesthetics (LA’s) and what are the main differences between them?

2. What is the mechanism of action of LA’s on the cell membrane?

3. How do lipid solubility and protein binding affect the action of LAs?

4. What is pKa, and what is its significance?

5. How do the charged and uncharged states effect the action of LAs?

6. Name some commonly used LAs and learn how they differ.

7. What factors influence the peak blood levels of LAs?

8. How many milligrams of lidocaine are there in one ml of a 2% solution?

· Complications

1. Discuss local toxicity of local anesthetics.

2. Which systems are involved in local anesthetic overdose?

3. What are the signs and symptoms of LA overdose?

4. What factors increase the potential for local anesthetic overdose or systemic toxicity?

5. In regional blocks, which regions have the most rapid absorption of local anesthetic and which have the least?

6. How do you treat LA overdose?

7. What is the safe maximal dose of plain lidocaine, bupivicaine, chlorprocaine?

8. Does the addition of epinephrine to lidocaine increase or decrease its safe maximal dose?  Why?

9. Does the addition of epinephrine to bupivicaine change its safe maximal dose?  Why?

10. What influence does epinephrine have in the duration of local anesthetic action?

11. Why do surgeons use local anesthetics with epinephrine in some operations?

12. How many micrograms of epinephrine are there in one ml of 1:100,000 solution?

13. Why is epinephrine contraindicated in digital and penile blocks?

14. Do allergic reactions occur mainly with amide or ester compounds?

15. What are the signs and symptoms of allergic reaction to LA?

16. How do you manage allergic reactions to LA?

D. Regional Anesthesia
1. What are some reported benefits of regional anesthesia?

· Topical Anesthesia

1. In which areas is topical anesthesia useful?

2. What is unique about cocaine as a topical anesthetic?

3. How much of the topical endotracheal lidocaine administered is absorbed?

· Infiltrative Anesthesia

1. What LA agents are suitable?

2. Why is epinephrine frequently used in infiltrative anesthesia?

3. How do you assure that the maximal dose of LA is not exceeded?

· Intravenous Regional Anesthesia (Bier Block)

1. How is IV regional anesthesia administered?

2. What type of procedures can be done with an IV regional anesthesia?

3. What are the potential dangers?

4. How much lidocaine is used in IV regional anesthesia?

5. Is bupivacaine safe for use in IV regional anesthesia?  Why?

· Peripheral Nerve Blockade

1. What sites are accessible for blocking the brachial plexus?

2. What procedures can be performed under brachial plexus block?

3. What effect does brachial plexus block have on the perfusion of the limb?  What are the potential applications?

4. What are two cardinal rules in avoiding nerve injury during peripheral nerve blockade?

5. Which agents found in many injectable solutions are neurotoxic?

· Central Neural Blockade

(Refer to Obstetrical Anesthesia Day)

E. Acute Pain
1. Discuss the significance of poorly controlled acute pain.
2. How can inadequate pain control lead to respiratory, cardiovascular and gastrointestinal complications?

3. Review the significance of the stress response associated with trauma or major surgery.

4. What scales are used in the assessment of post-operative pain?

5. What are the roles of opioids, ketamine, NSAIDs, and tricyclic antidepressants, in the management of acute pain?

6. What are the drawbacks of intramuscular opioids for the management of acute pain?

7. What are the side effects of IV or IM opioids?

8. What are the drawbacks of continuous opioid infusions?

9. Which patients may benefit from a continuous background opioid infusion?

10.  Discuss the advantages of IV PCA (patient controlled analgesia) over IM opioids or a continuous opioid infusion.

11. What factors determine the onset of analgesia and the duration of action of IV opioids?

12. How do you convert IV opioid doses into oral doses?

13. Learn about PCA and the setting of parameters for acute postoperative pain.

14. When is it appropriate to discontinue IV PCA and change over to oral analgesics?

15. How do neuraxial opioids produce their effects?

16. What are the side effects and complications of intrathecal or epidural opioids?

17. Which patients would benefit from epidural infusion of opioids and/or local anesthetics?

18. Is there a place for thoracic epidural?

19. Are there advantages of epidural or axillary catheters other than providing analgesia?

20. List some non pharmacological interventions for the management of acute pain.

F. Chronic Pain
1. How does chronic pain differ from acute pain?
2. What are common features of chronic pain states?
3. Discuss the features and management of some common chronic pain syndromes (phantom limb pain, post herpetic neuralgia, trigeminal neuralgia, causalgia, RSD or reflex sympathetic dystrophy, myofascial pain syndrome and low back pain).
4. Are chronic pain syndromes best treated with opioids alone?
5. Do anticonvulsants and tricyclic antidepressants play a role in the treatment of chronic pain?
6. Define the following pain terms: Allodynia, Dysesthesia, Paresthesia, Hyper/Hypoesthesia, Hyper/Hypoalgesia, Hyperpathia, Neuralgia, Neuropathy.
Topic 6 - Postoperative Period

Goal
Learn about the common problems in the immediate post-operative period.

Objectives

a. Learn a common approach to emergency medical problems encountered in the postoperative (perioperative) period.
b. Study post-operative respiratory and hemodynamic problems and understand how to manage these problems.

c. Learn about the predisposing factors, differential diagnosis and management of PONV.

d. Understand the causes and treatments of post-operative agitation and delirium.

e. Learn about the causes of delayed emergence and know how to deal with this problem.

Suggested Areas to Cover

A. Respiratory Abnormalities
1. What are the causes of apnea at the end of surgery?

2. What is stridor?

3. How do you distinguish between upper and lower airway obstruction?

4. What are the causes of post-operative respiratory insufficiency?

5. What are the clinical signs of inadequate ventilation?

6. How do you diagnose respiratory failure?

7. What are the indications for reintubation in the PAR?

B. Hemodynamic Problems
1. Discuss the differential diagnosis of bradycardia and tachycardia.

2. What are the causes of hypertension in the immediate post-operative period?

3. What are the dangers of hypertension?

4. How do you define hypotension and what are the causes of hypotension in the immediate post-operative period?

5. How can the different forms of shock be differentiated?

6. How is hemorrhagic shock classified?

7. What are the causes of myocardial ischemia?

8. How does myocardial ischemia present in the PAR?

9. How does Toponin help in the diagnosis?

10. What is the difference between monitor-ECG and 12-lead ECG?

11. How do you manage a patient with myocardial ischemia?

C. Post-Operative Pain
(Review Section on Pain Management)

D. Post-Operative Nausea and Vomiting (PONV)
1. What factors contribute to PONV?

2. What is the significance of PONV?

3. What is the differential diagnosis for PONV and what must be ruled out first and foremost?

4. What can you do to minimize PONV?

5. What are the commonly used antiemetics?

E. Post-Operative Agitation and Delerium

1. Name four important stimulants of agitation?
2. Name common causes of post-operative agitation.
3. Discuss the management of post-operative agitation and delirium.
F. Delayed Emergence
1. What should be considered in patients with delayed emergence?
2. What steps should be taken to determine the cause of delayed emergence post-operatively?
Topic 7 - Obstetrical Anesthesia

Goal
Learn about the anesthetic challenges of the pregnant patient.

Objectives

a. Understand the basic physiologic changes of pregnancy and learn about the maternal-fetal-placental unit.
b. Review the anesthetic implications of pregnancy.
c. Learn about analgesia and anesthesia during labour and delivery.
Suggested Areas to Cover

A. Physiology of Pregnancy

1. Discuss the physiological changes of pregnancy.

2. Compare the cardio-pulmonary changes of pregnant versus non-pregnant patients.

3. What changes occur with progression of pregnancy in the maternal-fetal-placental unit?

4. What is supine hypotension?  At what gestational age can it occur?  How can it be prevented?

B. Anesthetic Implications of Pregnancy

1. What are the anesthetic implications in pregnancy?

2. Why are parturients considered full stomach?

3. Is mask ventilation contraindicated in parturients?  Why or why not?

4. What is Mendelson’s syndrome?

5. When is general anesthesia indicated in parturients?

6. Why is a pregnant patient more difficult to intubate than a non-pregnant patient?

7. What factors govern placental drug transfer and drug trapping in the fetus?

8. Why is the timing of administration of meperidine (metabolites) and fentanyl important with regards to placental transfer and progress of labour?

9. Discuss pregnancy induced hypertension (P.I.H.) and HELLP syndrome.

10. What are the anaesthetic implications of P.I.H. and HELLP syndrome?

C. Labour Analgesia and Anesthesia

· General Concepts

1. Describe the pain pathways of labour (autonomic and somatic).

2. What non-pharmacological methods are used for labour analgesia?

3. Discuss the pros and cons of the use of parenteral opioids in the parturient.

4. What are the risks and benefits of regional (epidural/spinal) anesthesia/analgesia?

5. What are the contraindications to regional anesthesia?

6. Discuss the physiology of regional anesthesia in the parturient.

7. How do you prevent hypotension following epidural/spinal anesthesia?

· Spinal Anesthesia

1. Describe the technique of spinal anesthesia.

2. At what level does the adult spinal cord end?

3. Name some of the surgical procedures that can be done with a spinal anesthetic.

4. What are the contraindications to spinal anesthesia?

5. What are the complications?

6. Describe the patient's perception as spinal anesthetic takes effect.

7. What are the expected cardiovascular changes associated with sensory level at T10?  T1?

8. What are the characteristics of post-lumbar puncture headache?

9. How do the size and tip design of a spinal needle influence the incidence of post-puncture headache?

10. How do you treat post-lumbar puncture headache?

· Epidural Anesthesia

1. Discuss the differences between spinal and epidural anesthesia.

2. What are the advantages and disadvantages of epidural compared to spinal anesthesia?

3. Study the size and tip of the epidural needle.

4. Name some of the surgical procedures that can be done with an epidural anesthetic.

5. Compare and contrast lumbar and thoracic epidural anesthesia.

6. What role does epidural has for post-operative pain control?

Topic 8 - Pediatric Anesthesia

Goal
To understand the anatomical and physiological features and pharmacological responses of the pediatric surgical patient, and the special anesthetic requirements.

Objectives

a. Learn about the special anatomical and physiological features of the pediatric patient.

b. Review the anesthetic considerations in the pediatric patient.

c. Common co-existing medical problems.

d. Common surgical procedures in the pediatric patient.

Suggested Areas to Cover

A. Anatomy and Physiology
1. Describe the infant larynx.

2. What are the special features of the infant airway?

3. What is the significance of the relatively large body surface area?

4. How do you estimate the blood volume in a child?

B. Anesthetic Considerations
· Anesthetic Equipment

1. Examine the different laryngoscope blades.

2. When do you use a cuffed endotracheal tube?  An uncuffed tube?

3. How do you estimate the size of an endotracheal tube to be used?

4. Compare non-rebreathing and rebreathing anesthetic circuits.

5. Discuss the use of precordial and esophageal stethoscopes.

6. Compare the mini dropper administration IV sets with those used for adults.

· Fluid and Blood Therapy

1. How do you calculate the fluid requirements?

2. What kind of IV fluid is suitable for the neonate and for pediatric patients?

3. How is an "acceptable blood loss" for children calculated?

· Thermoregulation

1. Why are pediatric patients at higher risk for hypothermia intra-operatively?

2. What is the clinical significance of hypothermia in the perioperative period?

3. What measures can be taken by the anesthesiologist to minimize heat loss in the O.R.?

C. Common Pediatric Procedures
· Dental Restorations

1. How do you prepare a child with congenital heart disease for dental restoration?

2. What are the special needs for a mentally retarded child or a cerebral palsy patient?

3. What kind of tracheal tube would you use?

4. What type of monitors do you use?

· Tonsillectomy and Adenoidectomy

1. Discuss your choice of premedication.

2. What kind of tracheal tube would you use?

3. How do you decide when to extubate the patient?

4. Discuss the management and anesthetic concerns of post-tonsillectomy bleeding.

· Intestinal Obstruction

1. List five causes of intestinal obstruction in the newborn.

2. What do you look for in the pre-operative assessment?

3. How do you prepare the patient for anesthesia?

4. Discuss your anesthetic techniques.

