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CLINICAL CARDIOLOGY WARDS, INCLUDING CORONARY CARE UNIT


OBJECTIVES FOR CARDIAC/CORONARY INTENSIVE CARE


IN THE McGILL CARDIOLOGY TRAINING PROGRAM
The Cardiology Care Unit is a medical teaching unit, which has three interrelated and inseparable aims:

1.
To provide excellence in patient care.

2.
To provide an environment where medical residents can learn the skills of cardiology care under the close supervision of an attending cardiologist.

3.
To provide an environment and facilities to encourage the application of new knowledge and to conduct research into the management and the prevention of cardiac disease.

The teaching unit in Cardiology should give experience in cardiology to a wide range of medical and non-medical residents.  It provides core cardiology inpatient care training for cardiology residents.  The experience of these groups of trainees will be different; however, they will reflect the requirements in cardiology expertise for their future practice.

Educational Objectives for Cardiology Fellows

Throughout your three years of core cardiology training you will have multiple CCU rotations in the three McGill teaching sites. Each rotation should help you build your skills as a clinician, teacher and manager, roles you will have to perfect for the rest of your career. When you have completed each 1-month rotation in Acute Cardiac Care you will have developed a confident approach to clinical data gathering diagnosis and the management of patients with a wide range of cardiovascular disorders.  More specifically you should:

1)
Be able to perform an adequate history and physical examination of the cardiovascular system.

2)
Be able to provide a reasonable differential diagnosis of the patient’s condition.

3)
Be able to diagnose and treat common cardiac illnesses (i.e. chest pain; angina; myocardial infarction; heart failure; syncope) and have learned the basis of their pathophysiological mechanisms.

4)
Be able to recognise acute myocardial infarction, initiate an appropriate reperfusion/intervention strategy and then be capable of managing both uncomplicated and complicated cases.

5)
Be able to recognise acute and potentially life-threatening arrhythmias and be capable of initiating therapy.

6)
Have experience in the management of cardiac arrest and supervision of the team.

7)
Have acquired skills in the selection of investigative procedures (such as ECG, exercise  testing, nuclear imaging, echocardiography, cardiac catheterisation and angiography) in a coherent, problem-oriented, safe and cost-conscious but individualised approach.

8)
Have observed the results of interventional cardiac procedures such as coronary angioplasty and learned the indications, outcomes and complications of such procedures in the management of the cardiac patient.

9)
Have acquired skills and participate in investigative and therapeutic procedures used in the management of critically ill patients (arterial lines, pacemakers, intra-aortic balloon pump, pericardiocentesis and Swan Ganz catheters).

10)
Have knowledge of the pharmacology, therapeutic indications, adverse drug reactions and interactions of the most commonly utilised cardiovascular medications.

11)
Have gained insight into the rehabilitation of the cardiac patients and be able to advise them as to the extent and nature of their illness, their management following discharge and their prognosis.

12)
Be able to effectively communicate with patients and their families as well as interact effectively with other health professionals.

13)
Have obtained experience in the evaluation of patients with potential cardiac problems in the Emergency Room and thereby be able to act as a consultant to other physicians.

14)
Be aware and able to recognise your own limitations and seek appropriate consultation.

These goals are laid out in CANMEDS format in Table 1 of this document.

Responsibilities

The responsibilities of fellow and attending staff are clearly defined so as to optimise the efficient working of the unit and to provide the maximum educational value.

Cardiology Fellow
The day-to-day management of the unit is the direct responsibility of the cardiology trainee.  It is his responsibility to supervise directly the work of his junior staff.  We believe that this is an essential leadership role in the management of a cardiology intensive care unit.  The cardiology fellow will control admissions and discharges, and the care plan for all the patients on the ward. Triage and risk assessment are important skills to develop in an era of hospital overcrowding and bed shortages. The assessment of patients with cardiac disease in the emergency room and elsewhere is a skill, which will only develop with practice and supervision.  The cardiology fellow also has an important teaching responsibility.  He will participate in both the formal and informal teaching of the medical residents and supervise when they are performing procedures. He will also delegate tasks to the other members of his team, review admissions and patient progress. He must also formulate care plans for each patient and decide how best to carry these out. This will also involve skills in interpersonal relationships with the other members of the multidisciplinary medical team.

Non-Cardiology Residents
The non-cardiology residents assigned to Coronary Intensive Care can expect to receive experience and teaching in a wide range of cardiovascular disease. They must realise that they are working in a unit where attention to detail, graded responsibility, rapid assessment and treatment, and teamwork are all necessary to effectively care for patients. Understanding the disease process and subsequent interventions comes from close observation, bedside teaching, and effective use of diagnostic tools. Teaching will be both formal, with didactic sessions, and informal with bedside teaching and extended review of individual cases. Optimal operation of the unit involves being on time to participate in sign over and early morning teaching sessions. It is suggested that the resident who has been on call during the night and will be off duty at 8:00 am should be responsible for early assessments of ill patients so that he can communicate his findings to the team. There should be a review by the cardiology resident or the attending staff of the medical residents work done from the night on call to ensure that they have obtained the maximal educational experience, and to feed back comments about the appropriateness of their performance. Sign-out will take place at 5:00 PM., and it is an opportunity to review the day’s events and test results so that the team remains in touch with patient evolution.

The residents attached to the Coronary Intensive Care are expected to participate in the teaching activities on the unit and in the cardiology division at each site. These include formal teaching sessions, Cardiology Rounds and other organised sessions, which vary from site to site.

Communication, Record Keeping: In a busy clinical unit such as a Cardiology Ward/Coronary Care Unit, effective communication and record keeping are integral elements of patient care. This communication can be between patient and physicians, between medical and nursing staff, between residents and attending staff, between the care team and consultants and Cath lab teams. Rapid patient turnover, complex clinical cases and short hospital stays dictate that chart notes must be complete, legible, up-to-date, frequent and pertinent. These will allow for transitions of care amongst changing personnel and clear, well-organised and accurate discharge summaries at the end of patient stay. The best residents, fellows and attending physicians can be easily distinguished by their effectiveness as communicators and teachers. Good habits will carry you far. This is one of the important criteria used in evaluation.

Evaluation: Evaluation of clinical skills and knowledge base is made during ongoing interactions with the Attending Staff.  Technical abilities are assessed by direct observation and attitudes are assessed on the basis of informal interviews with patients, families and nursing staff.  Since there are often several Attending Staff per period, a consensus evaluation is formulated at the end of the period. Feedback on the performance of the trainee is provided at the end of the rotation both orally and in written form. The resident will be evaluated relative to his level of training and in relation to his ability to meet the goals of the rotation as stated earlier in this document.

Table 1, CCU Objectives and Strategies
	Roles
	Objectives
	Strategies

	Medical Expert
	(Develop clinical expertise to diagnose acute cardiac conditions.

(Develop skills to interpret diagnostic tools used in acute cardiac patients.

(Develop knowledge of therapeutic agents used for acute cardiac patients.

(Learn indications and techniques for invasive monitoring including arterial lines, pulmonary artery catheters and intra aortic balloon pumps.

(Learn to manage mechanical ventilation and patients with critical cardiac illness.  ‘

(Learn to risk stratify patients and the indications for non-invasive and invasive investigations.

(Learn secondary prevention strategies.

(Learn the indications and techniques for acute and temporary pacing in acute cardiac patients.

· Supervise and direct cardiac arrest procedures and team throughout the hospital.
	(Acquire experience by dealing with acute cardiac emergencies, both as a primary physician as well as supervising physician to more junior housestaff.

(Attend and review all clinical histories and physicals with the Attending Cardiologist.

(Review all laboratory data on CCU patients including ECG, chest x-ray, echocardiograms, nuclear perfusion studies and cardiac catheterizations.

(Attend sign-in and sign-out rounds.

(Attend other academic teaching rounds including Academic Half Day.

(Review the appropriate literature for patients admitted to the Service.

(Provide teaching as well as responding to questions on patient care during rounds.

	Communicator
	(Communicate appropriately with patients.

(Communicate with patient’s family.

(Communicate with other nursing and allied healthcare staff.

(Prepare concise admission and daily progress notes.

· Document changes in condition, adverse events, important decision making events.

· Participate in determining and reviewing documents such as Level of Care

(Prepare concise discharge and transfer summaries with all relative information.


	(Give explanations to patients and family using non-medical and understandable terminology.

(Be patient and answer all questions for patients and their families.

(Listen to the concerns of nurses and other allied healthcare professionals.

(Review progress notes and history and physicals performed by more junior members of the housestaff.

(Complete all transfer notes and discharge summaries in a timely fashion (at the time of pt discharge).

	Collaborator
	(Work closely with the Attending ensuring open lines of communication.

(Work closely and provide appropriate supervision to junior medical staff.

(Work closely with nursing and allied healthcare staff.
	(Respect roles of all individuals on the patient care team.

(Perform tasks reliably and in a timely fashion.

· Delegate tasks and responsibilities to team members.

	Scholar
	· Increase knowledge base by general reading.

(Read appropriate cases.

(Prepare and present topics as requested.

(Teach junior housestaff.

(Teach nurse and allied healthcare professionals.
	· Attend sign-in rounds.

(Attend Cardiology Rounds, Clinical Rounds, Teaching Rounds and Academic Half Day.

(Schedule teaching topics and timetable and enforce compliance with the schedule.

(Utilize computer access in the CCU for information on the Internet.

	Manager


	· Use the CCU bed resources appropriately for new admissions.

(Learn cost effectiveness of various therapeutic interventions.

(Understand cost effectiveness regarding risk stratification using invasive and non-invasive techniques.

(Balance appropriate admissions with the need to maintain bed space for new admissions. 
	· Risk stratifies acute admissions.

(Become familiar with cost-benefit issues.

(Insure prompt transfer of stable patients from the CCU.

(Work in close conjunction with the CCU Nurse Managers to ensure appropriate patient transfer and discharge planning.

	Health Advocate
	(Educate patients on healthy behaviors.  

(Educate patients in compliance and future risk stratification.
	· Encourage healthy behavior.

	Professional
	(Develop insight into own strengths and weaknesses.

(Deliver evidence based care with integrity, honesty and compassion.

(Understand the professional, legal and ethical codes to which physicians are bound.
	(Ask for advice in appropriate situations.

(Be prepared for constructive criticism.

(Use the Attending Staff as Mentor Role Models.
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Rotation on the Cardiology Consultation Service

Introduction:

The Cardiology Resident will perform a one-month rotation (RVH, MGH, JGH sites).  The Cardiology Resident will generally work with the Attending Cardiologist who is assigned to the Consult Service and on occasion there is an additional resident from the Departments of Internal Medicine, Emergency Medicine, or Anesthesia.  During this month, the Cardiology Resident is expected to perform all cardiac consultations from the Emergency Room and numerous Medical and Surgical services.  

Role of the Cardiology Resident:

During this rotation, the resident will spend time performing evaluation of patients in the Emergency Room, pre-operative assessments for non cardiac surgery, managing post operative complications including significant arrhythmias, heart failure and acute coronary syndromes.  In addition, the resident will provide consultative assistance involving the management of patients with valvular heart disease in the peri-operative period.  Finally, some consults will be directed to patients with multi-system disease including cardiac disease and the resident will be expected to integrate their care with the multi-system problems of these complex patients.  It is anticipated that the consultations will be performed on the same day that they are received.  Consults that are received after 5:00 p.m. will be performed by the Cardiology Resident on call and signed over to the Consult Service the following morning.  It is anticipated that all consults be reviewed with the Attending Cardiologist on the day of the consult.  The resident is anticipated to write a consultation note, which is to be reviewed with the Attending Cardiologist, and subsequent follow up of investigations as well as Daily Progress Notes in the chart are among the duties of the Cardiology Resident.  The resident is expected to coordinate both invasive and non-invasive investigations of non-cardiac patients, obtain these results and communicate with the Consulting Service to provide comprehensive care for patients.  

The Resident will be evaluated at the end of the rotation.  The specific objectives and evaluation forms are summarized in Tables 1 and 2 according to the CanMEDS format.

Table 1, Consultation Service Objectives and Strategies

	Roles
	Objectives
	Strategies

	Medical Expert
	(Elicit a history that is accurate, concise and relevant to the patient’s potential cardiac problems in the context of other medical problems that maybe present

(To perform a full cardiac physical examination and more limited examination of the other systems when relevant

(Collect and organize previous relevant cardiological investigations

(Formulate and prioritize a problem list with emphasis on the relative role of the cardiac problems to other problems

(Initiate further investigations in the cost effective, ethical and useful manner with emphasis on acquiring information that will influence treatment and outcomes

(Develop a management plan for the cardiac problems that take into account the possible effects on other compromised systems

(Be able to investigate and estimate the cardiac risks in non-cardiac surgery and initiate strategies to reduce those risks

(Recognize and manage post operative complications including acute coronary syndromes, arrhythmias and congestive heart failure
	(Expand knowledge base of general cardiac condition in health and disease

(Understand how other organ processes and conditions can effect the cardiac condition in both acute and chronic situations

(Understand the effects of non cardiac surgery on the cardiac condition

(Learn the art of concise oral and written presentation of relevant cardiac problems

(Learn to organize ones time in an efficient and coherent fashion

(Learn to tailor cardiac investigations according to the patient’s general medical condition an choose appropriate investigations to answer the questions of problems that are posed

(Understand and determine the interaction of cardiac drugs in patients with complex medical and surgical problems

(Learn the ability to triage various cardiac consultations

(Understand the role and effects of cardiac disease in critically ill patients in an Intensive Care Unit setting

	Communicator
	(Ensure proper communication to the primary care team by written and spoken word regarding the cardiac management plan and how it effects other problems and changes in the overall patient’s condition

(Discuss the cardiac problems with the patient and their family and how it relates to their overall care and specifically the role that cardiology is planning in their care

(Recognize when the cardiology problem is the primary issue in the patient’s care and arrange appropriate investigations and care including transfer to a cardiac unit
	(Learn the art and practice of acting as an advisor and consultant

(Learn how to best communicate with others involved in the care of the patient

(Learn the art of communication with patients and family

(Present on a regular basis to the Attending Consulting Cardiologist

(Present interesting consultation cases at Cardiology Rounds

	Collaborator
	(Develop a management plan for the cardiac condition for patients in collaboration with members of the primary health care team

(Coordinate the care of complex medical and surgical patients with the referring service including the organization of investigations and other cardiac therapies

(Participate in inter-disciplinary meetings respecting the opinion of others and their expertise being cognizant of the consultative process
	(Learn how to effectively interact with other healthcare givers in both written and oral forms to provide optimum care for the patient

(Learn to acquire the appropriate skills to provide useful information to the referring service

	Scholar
	(Recognize the interplay of the cardiovascular system with other systems in health & disease and expand knowledge in those areas that overlap

(Develop expertise in the assessment of risk of life threatening cardiac conditions in non-life threatening non-cardiac surgery

(Contribute knowledge independently learnt to the consultative process
	(Learn to combine knowledge with experience in the management of the patient with multiple medical and surgical problems

	Professional
	(Delivers the highest quality of care with integrity, honesty and compassion

(Exhibit appropriate personal and interpersonal behavior, respecting the rights and dignity of patients and their families and the expertise and opinion of other health care workers

(Practice medicine in an ethically responsible manner understanding the professional, legal and ethical bounds to which physicians are bound
	

	Manager
	(Uses resources appropriately

(Organizes schedule to see new consults and review previous consults in time efficient manner

(Organizes and utilizes appropriate testing, especially pre-operative evaluation

(Understands cost-effectiveness of testing and treating complex patients with multi-system disease
	(Review cases with staff on daily basis

(Communicate with referring physicians on a regular basis

	Health Advocate
	(Identify and treat cardiac risk factors

(Educate patients in heart healthy behaviors

(Integrate cardiac risk factors with other complex medical and surgical illnesses
	(Encourage healthy behavior 

(Arrange follow up after hospital discharge


Rotation in CardioThoracic Surgery (CVT)

The recent extension of Cardiology specialty training to three years has dictated changes throughout the curriculum. Familiarity with cardiac surgery as it relates to Cardiology is a necessity for all cardiologists, whether or not they end up practicing in a centre with a surgical programme. Therefore we have defined the CT rotation with the broad goals of familiarising the Cardiology Fellow with the pre-op, anesthetic, surgical and post-op approaches to the cardiac surgery patient. 

This document will more clearly spell out the goals of this rotation and the methods to achieve them. It is clear from the cross discipline nature of this approach that the Fellow can not be expected to become an integral part of the anesthesia, surgery or ICU teams for the four week period. It is expected that the Fellow will act as a consultant and an observer, while continuing his/her other responsibilities (clinics, rounds) and night call within Cardiology.

At the end of a four-week period, it is expected that the Fellow will be familiar with the following:

1) Patient selection for surgery including risk assessment, preparation, expected results and information needed for the patient. Long term statistical procedural outcomes. Indications for surgery.

2) Alternatives to cardiac surgery for treatment (e.g.multi vessel PTCA vs CABG).

3) Planning for surgery including assessment of coronary anatomy for revascularisation sites for CABG, choice of prosthetic valve types, valve replacement vs. valve repair, adequacy of conduits such as veins or internal mammary arteries, etc.

4) Basic surgical approaches and techniques for coronary bypass, internal mammary grafting, valve replacement and repair, repair of aortic dissection, pericardial window and pericardiectomy, ventricular aneurysm repair, thoracic aneurysm repair, treatment of endocarditis, carotid endarterectomy and newer approaches such as limited thoracotomy coronary bypass, heart transplantation, ventricular assist devices, and cardiomyoplasty.

5) Technique, types and complications of cardiopulmonary bypass, hypothermia and cardioplegia.

6) Techniques of anesthesia induction and maintenance, weaning from bypass, intraop monitoring by Swan Ganz and intraop echocardiography.

7) Early hemodynamic management of the post-op patient - medications, ventilation, hemodynamic patterns, blood transfusion and management, pacemaker function, arrhythmias, danger signs re bleeding, tamponade, low output states and ventricular dysfunction.

8) Intermediate (ward) and predischarge management of the post-op patient - postop arrhythmias, wound and pulmonary infections, mobilization, expectations for the post discharge period, factors in return to full activity and work, residua of cardiac surgery re paresthesias, intellectual changes, leg edema, etc.

9) Risks of repeat surgical procedures.

10) Long term follow up of cardiac surgery patients. Timing of tests, valve follow up, complications.

11) Techniques of major vascular procedures and risk assessment in preparation for them.

A relatively unstructured approach to this rotation has been attempted with variable success. Therefore, beginning in 1999, we will shift emphasis to the surgical team. The Cardiology Fellow will spend four weeks as a member of the Cardiothoracic Team at the RVH. Supervision will be by the Chief of Service and his colleagues as well as by the Cardiac Surgery Cardiology Consultant. The goal is to give the Fellow a more detailed view of Cardiac Surgery at all levels from pre-op to post-op and out patient care.

Initial contact should be made with the surgical senior and Dr. DeVarennes at the beginning of the rotation. The Cardiology Fellow will act as a senior resident, supervising the work of the more junior residents in particular as it relates to medical and cardiac problems. He should be familiar with new patients and could do preop consultations throughout the hospital. The physical findings, laboratory tests including imaging and coronary angiography and the surgical plan should be discussed with the surgical team in order to gain insight into the choices made for each patient. In the OR, the fellow should have the option of scrubbing in, if he desires, or of observing the procedure from the head of the table. (Actual surgical experience is not the goal of the rotation but understanding surgical techniques is paramount to making later informed decisions about patient care.) He should attempt to follow the anesthetic management and the perfusionist' management of cardiopulmonary bypass. The post op patients should be followed daily with the CT team. Their rounds should be attended at least once daily, with time being set aside for Cardiology duties such as night call in Cardiology, clinics and core curriculum teaching if possible. Participation at CVT Rounds is also encouraged.

Post-op care in the ICU and the 8E should involve following the course of routine and complicated cases. Hemodynamic management, arrhythmias and other problems should be central to follow-up. The fellow's expertise can be used in assessing post op medical management as the patients improve and prepare for discharge. Another possible role for the Cardiology Fellow will be in following heart transplant patients as they are assessed and ultimately transplanted.

There should be adequate time for reading around the surgical literature and standard texts. There should also be time for one or two clinics with Dr. DeVarennes (Valve Repair Clinic monthly, office visits) during the four week block. 

By the end of period, the Fellow will have followed 30-40 patients through the surgical process from start to finish and will have gained considerable insight into the planning, techniques, risks, and complications of the surgery, which he/she will later recommend frequently.

General Objectives:

On completion of this rotation, the resident will become familiar with the presentation, pre-operative preparation, surgical management, and post-operative care of the cardiac surgical patient.  Regarding the specific objectives, residents should concentrate on the knowledge and clinical management areas.  

Specific Objectives:


MEDICAL EXPERT:


Knowledge:

· Acquire the principles essential to the care of cardiac surgical patients, including recognition and management of concomitant medical conditions of the cardiac surgical patient, including diabetes, renal dysfunction, respiratory problems, cerebrovascular disease as well as peripheral vascular disease.

· Recognition and management of vascular, neurological and general surgical complications in cardiac surgical patients, including peptic ulcer disease, hepatobiliary disease [pancreatitis, acalculus cholecystitis], limb ischemia, colonic ischemia.

· Recognize and use various risk assessment scores prior to surgery, such as the Parsonnet score, Uro score.

· Recognize and the use of various thoracic incisions for the surgical approach to conduit harvest and vascular access.

· Be able to understand wound complications and their management, including sepsis, causes, prevention, presentation and treatment.

· Understand the management of surgical nutrition.

· Understand anticoagulation, indications, complications, management of Heparin induced thrombocytopenia as well as the use of low molecular weight Heparin and Coumadin.

· Understand the use of cardiac medications, including inotropes, anti-arrhythmics for the treatment of atrial fibrillation.

· Understand the causes and management of post-operative atrial fibrillation, including all forms of treatment [electrical cardioversion, chemical cardioversion with various anti-arrhythmic agents].

Clinical Skills:  

· Be able to take an appropriate history and physical of the cardiac surgical patient paying close attention to risk factors, co-morbid conditions, and appropriate pre-operative management.

· Recognize and treat wound complications, including infections, dehiscence, mediastinitis, and prescribe appropriate prophylactic measures for infection prevention.

· Institute and monitor surgical nutrition via enteral or parenteral routes.

· Be able to manage post-operative atrial fibrillation.

· Manage patients with concomitant medical conditions, including diabetes, renal failure, respiratory insufficiency, and other manifestations of atherosclerotic disease.

Cardiopulmonary Bypass:


Knowledge:

· Use and pathophysiology of cardiopulmonary bypass, including deleterious effects.

· Be able to list catastrophic complications of cardiopulmonary bypass.
Clinical Skills:
· Recommend appropriate method of cardiopulmonary bypass institution, including cannulation, temperature management.

· Recognition of catastrophic complications and their management, including air embolism, mechanical failure of cardiopulmonary bypass pump and clotting on cardiopulmonary bypass.

Myocardial Protection:

Knowledge:

· Understand the mechanisms of myocardial injury and their prevention during cardiac surgical procedures.

· Understanding of different types of cardioplegia and myocardial preservation techniques, including antegrade and retrograde cardioplegia, cardioplegic composition, temperature, and added substrates.
Clinical Skills:

· Recognize the need for myocardial protection and recommend the appropriate methods to achieve it.
Ischemic Heart Disease:
Knowledge:
· Principles and management of patients with ischemic heart disease.

· Recognize the anatomy and physiology of coronary circulation effects of obstruction.

· Appreciate the cardiac anatomy as outlined in the coronary angiography.

· Understand the principles and use of imaging techniques for myocardial ischemia, including electrocardiogram, stress test, coronary angiography, nuclear medicine scans, and stress echocardiography.

· Understand both the medical and surgical management of coronary insufficiency, including indications for intervention and outcome for revascularization.

· Understand the principles of management of unstable angina in the principles of management of acute myocardial infarction with its mechanical complications [VSD, cardiac rupture, mitral insufficiency].

· Knowledge of both primary and secondary prevention of ischemic heart disease.

Clinical Skills:

· Be able to use and interpret results of coronary angiography appropriately.

· Be able to use and interpret appropriately the tests for myocardial ischemia.
· Recognize and management of acute and chronic coronary ischemia, especially pre-operatively and on the occasion that it would occur post-operatively.
· Recommend appropriate timing of surgical strategies for coronary artery disease.
· Be able to estimate operative risk using appropriate scoring systems and literature review.
Valvular Heart Disease:
Knowledge:

· Surgical management of patients with valvular heart disease, including the indications and contra-indications related to repair or replacement of the aortic valve, mitral valve, and tricuspid valve.

· Understand the anatomy of the cardiac valves and relationships to adjacent structures.

· Understand and appreciate the natural history of all forms of valvular heart disease.

· Understand the various surgical approaches to cardiac valves and the advantages and disadvantages of available valve repair, methods and prosthetic implantations.

· Understand the various techniques of valve surgery, including the principles of mitral valve repair and aortic root enlargement.

· Understanding of the guidelines for reporting valve results, including time related multi-variable analysis of morbidity and mortality.

Clinical Skills:
· Be able to interpret the hemodynamic results at heart catheterization.

· Be able to understand echocardiographic criteria for severity of aortic and mitral valve pathology.

· Recommend the appropriate timing for surgical intervention.

· Recommend appropriate valve operation and prosthesis selection.

· Recognize complications of valve surgery, including residual obstruction or insufficiency and the rate of infection and thrombosis and degeneration over time.

Thoracic Aortic Pathology:
Knowledge:

· Understand the anatomy of the aorta, including its intra-thoracic branches and related intra-thoracic structures.

· Pathophysiology of aortic disease, including atherosclerotic disease, Marfan’s and cystic medial necrosis.

· Pathophysiology of thoracic and thoraco-abdominal aortic aneurysms and dissections.

· Natural history of aortic disease vis-à-vis risk of dissection and rupture according to size.

· Understand the use and principles of various scanning and diagnostic techniques for acute aortic dissection.

· Understand the indications for medical and surgical intervention.

· Understand the general principles of surgical repair and different types of conduits used as well as techniques for preventing brain and spinal cord damage.

Clinical Skills:
· Recognize and diagnose thoracic aortic disease emergencies, such as rupture and aortic dissection.

· Recommend medical therapy as well as the timing of surgical intervention.

Transplantation and Cardiac Failure:
Knowledge:
· Understand the principles and management of patients with end-stage heart failure, including the pathophysiology and natural history.

· Understand the medical therapy and pharmacology of available agents for heart failure.

· Understand the indications for surgical therapy for heart failure, including conventional revascularization, valve surgery, resynchronization therapy, left ventricular reduction, cardiomyoplasty, transplantation as well as mechanical heart support.

· Understand the indications and complications of temporary and long-term mechanical cardiac support.

· Understand the pathophysiology of brain death and donor management.

· Understand the immunology of rejection and the management of immunosuppression.

Clinical Skills:

· Be able to recognize and manage end-stage cardiac failure using medical therapy.

· Understand the recommendation for the appropriate surgical therapy.

· Be able to manage post-operative complications in patients supported with mechanical heart disease, including the important role of nutrition and infection prevention.

· Be able to understand the management of immunosuppression and to deal with its complications.

Electrophysiology:
Knowledge:
· Understand the principles of management of patients with dysrhythmias especially post-operative atrial fibrillation.

· Understand the pathophysiology and electrophysiology of atrial and ventricular dysrhythmias and the pharmacology and indications for medical management.

· Understand the indications for implantation of pacemakers and automatic implantable cardioverters [AICD].

Clinical Skills:

· Recognize and treat patients with dysrhythmias especially post-operative atrial fibrillation.

· Recommend the appropriate pacemaker device for implantation.

· Recognize and recommend appropriate treatment for complications of pacemaker, such as the pacemaker syndrome and infections..  

COMMUNICATOR:

General Requirements:

· Establish therapeutic relationships with patients and families.

· Obtain and synthesize relevant history from patients and families in their communities.
· Listen effectively.
· Discuss appropriate information with patients and families in the health care team.
Specific Requirements:
· Be able to obtain an appropriate history with all of the relevant information pertaining to risk factors for operative interventions from the patient and from the family.

· Inform patients and families appropriately about the condition at an appropriate and understandable level.

· Be able to communicate specific risks and benefits to the patient and family about proposed surgical intervention.

· Be sensitive and respond appropriately to the issues of gender, culture and ethnicity in dealing with patients and families.

· Write clear, legible notes.

· Participate actively in all scheduled rounds.

COLLABORATOR:


General Requirements:
· Consult effectively with other physicians and health care professionals.

· Contribute effectively to other interdisciplinary team activities.

Specific Requirements:

· Understand the concept and work with multidisciplinary teams on the ward, in the operating room.

· Identify social and dietetic concerns with patients and consult appropriate allied health care professionals, including when necessary social workers, physiotherapists, occupational therapists, etc.

· Consult and work with medical specialists appropriately and assist allied health care professionals through active participation in their training and educational rounds.

· Participate in the multidisciplinary rounds that occur on the ward.

MANAGER:

General Requirements:
· Utilize resources effectively to balance patient care, learning needs and outside activities.

· Allocate finite health care resources wisely.

· Work effectively and efficiently in the health care organization.

· Utilize information technology to optimize patient care, life-long learning and other activities.

Specific Requirements:
· Use resources cost effectively by reviewing the appropriate literature in the management of patients.  Management of patient should be at all times when possible evidenced based.

· Recommend practices to effectively utilize resources, including participating in studies to assess effectiveness of standard care procedures.  This will become more evident during the presentation at Morbidity and Mortality Rounds.

· Be able to prepare rounds on specific topics and review literature to assess cost effectiveness.

HEALTH ADVOCATE;

General Requirements:

· Identify the important determinants of health affecting patients.

· Recognize and respond to those issues where advocacy is important.

Specific Requirements:

· Understand the principles and data supporting primary and secondary prevention of coronary artery disease.

· Be able to counsel the patient appropriately under exercise, diet, rehabilitation, smoking cessation.
· Appreciate the particular social situation and consult effectively.  
· Ensure that the patient had appropriate follow-up with cardiologist, Wound Clinic or cardiac surgeon.
· Be sure that the patient understands risks and benefits of cardiac medications, including Coumadin.
· Make sure that the patient understands the prevention of infection, thrombosis and bleeding in a patient with valve repair or replacement.
· Be able to appropriately prescribe lipid lowering medications.
SCHOLAR:

General Requirements:

· Develop, implement and monitor a personal continuing education strategy.

· Critically appraise sources of medical information.
· Facilitate learning of patients, house staff, students and other health care professionals.
· Contribute to the development of new knowledge.
Specific Requirements:
· Develop a self directed reading and consulting strategy with other professionals.

· Contribute knowledge learned to Service Rounds.

· Be ready to present at rounds when appropriate.

· Do regular reading around specific cases, and when appropriate perform a literature review.

· Critically appraise trials.

· Participate actively in all scheduled rounds.

· Participate effectively in teaching students and nurses.

PROFESSONAL:

General Requirements:
· Deliver the highest quality care with integrity, honesty and compassion.

· Exhibit appropriate personal and interpersonal professional behavior.

· Practice medicine ethically consistent with the obligations of a physician.

Rotation in Echocardiography

Introduction:

The Cardiology Training Program offers all Cardiology Residents 6 months of training in Echocardiography as per the Royal College requirements for subspecialty training in Cardiology.  In general, 2 months of the requirement are performed in the first year while the remaining 4 months are provided in the final two years.  The initial 4 months constitute the requirements for Level 1 Certification in Echocardiography, and if sufficient volume and competency is attained, Level 2 Certification may be completed within this 3-year training period.  This is considered the minimum requirement for all cardiology trainees.  The training requirements will follow the “Recommendations of a joint CCS and CSE consensus panel” published in 2004.  

Role of the Cardiology Resident:

During the six months of training, the trainee should acquire the following skill sets:  

(
Understand cardiovascular anatomy, hemodynamics and the physical principles and instrumentation of ultra sound

•
Understand indications for Transthoracic Echocardiography (TTE) as per published guidelines.

(
Understand the limitations of TTE

(
Understand the echocardiographic appearance of cardiac structures including cardiac chambers, valves and major blood vessels

(
Learn to correlate echocardiographic features with findings from other investigations, e.g. cardiac catheterization, surgical and autopsy observations, as well as how to utilize the information provided by the echo study in clinical decision-making including surgical indications, prognostic information, and guidance of medical therapy.

(
Learn the indications, contraindications, strengths and weaknesses for transesophageal echocardiography.

(
Learn the indications for different stress echo modalities as well as strengths/weaknesses vis a vis other imaging modalities.

(
Learn to perform and interpret transthoracic M-mode, two-dimensional, pulsed Doppler, Continuous Wave Doppler, tissue Doppler, and Colour Flow studies in the majority of adult patients referred to an echocardiographic lab. Learn the indications and performance of contrast studies, using both agitated saline, as well as echo contrast agents.

This should include the following cardiac conditions:  

I
left and right ventricular dysfunction – segmental and global

II
valvular heart disease including stenosis and regurgitation of all four cardiac valves

III
pericardial disease including pericardial effusion, assessment of constrictive pericarditis (and its distinction from restrictive cardiomyopathy), cardiac tamponade, and the use of echocardiography to guide pericardiocentesis

VI
simple congenital heart disease including atrial septal defects, ventricular septal defects, Tetralogy of Fallot and Ebstein’s Anomaly

V
assessment of the aorta and its major branches to allow for the diagnosis of dissection, aneurysm and atheromata

VI
pulmonary hypertension – including Doppler estimation of right ventricular and pulmonary artery pressures

In order to acquire Level 1 certification, a minimum of 75 complete 2D and Doppler echocardiographic studies must be performed, and an additional 150 studies interpreted. If the resident seeks to attain Level 2 Certification, the resident will be required to perform at least 150 two-dimensional and Doppler studies. In addition, 300 studies should be interpreted, and preliminary reports generated and reviewed with the staff cardiologist.  In addition, the complexity of studies which residents are expected to interpret accurately and completely will be increased as their experience increases.   After appropriate instruction and performance of echocardiograms under the supervision of a sonographer, the resident will be assigned patients each day.  The actual learning of the technical aspects of the echocardiographic procedure will be performed primarily by a senior teaching echocardiographic technologist in the Lab with supervision from the staff cardiologist.  The resident will be expected to perform a complete echocardiographic study and to review their findings with a Level 3 trained staff cardiologist reading in the Echocardiography Lab.  It is expected that the resident will perform three to five echocardiographic examinations per day on average, however, at the beginning of the rotation, the resident may only perform one to two cases as a significant amount of time will be required to acquire the early technical skills.  Due to the large volume in the Echocardiographic Laboratories at all three training sites in the McGill program, the resident will have no difficulty in acquiring this volume. 

After appropriate training, the resident is also expected to perform and do preliminary interpretations of echocardiograms while on call throughout residency at all three adult cardiology sites.  Studies will be reviewed with the attending echocardiography staff during the on-call shift, or the following day, as appropriate for patient management.  The resident must keep a log of all procedures performed in order to provide adequate documentation for their procedures, and the log must be signed off by the Training Director in echocardiography in the lab where the studies were performed.  

Level III training is to allow residents to master echocardiography and to assess complex cases.  Since this requires 12 months of training beyond Level II, this requirement cannot be accomplished during the three-year cardiology training and requires further fellowship training.

Evaluation:

The residents will be evaluated on a regular basis by all Echocardiographers in the Echo Lab as well as sonography staff.  In addition to this, the residents will be given written tests commensurate with their level of training in order to evaluate their knowledge base.  The residents, during this examination, will be given echocardiographic cases to interpret and report for their evaluation.  In addition to these rotation specific evaluations, the residents will also be tested in their echocardiographic skills during the practice, written and OSCE exams that are performed semi-annually in the residency training program.  

Table 1,  Echocardiography Service Objectives and Strategies

	Roles
	Objectives
	Strategies

	Medical 

Expert
	(Understand cardiovascular anatomy, hemodynamcis and the physical principles and instrumentation of ultra sound including 2D, Doppler, harmonics, and mechanisms and identification of artifacts

(Understands the indications, contraindications, strengths and weaknesses of both transthoracic and transesophageal echocardiography

(Know the echocardiographic appearance of cardiac structures including cardiac chambers, valves and major blood vessels

(Learn to correlate echocardiographic features with findings from other investigations including hemodynamic studies and surgical/pathological correlation

(Learn to perform and interpret (in the clinical context) transthoracic M Mode, two-dimensional, pulse Doppler, continuous wave, and tissue Doppler and Colour Flow studies on patients with common cardiovascular illnesses
	(Understand the basic principles and instrumentation of ultra sound and Doppler

(Become familiar with both normal and abnormal echocardiographic appearance of cardiac structures

(Acquire the knowledge base for the basic Doppler equations used in echocardiography

(Know the two-dimensional and Doppler features of left ventricular systolic and diastolic dysfunction, right ventricular dysfunction, cardiomyopathies, pulmonary hypertension, valvular regurgitations, stenosis, prosthetic heart valves, pericardial disease, intracardiac mass and thrombus and simple congenital heart disease

(The above will be accomplished by direct supervision with a senior sonographer and staff cardiologist using heart models as well as standard echocardiographic texts and educational audio-visual resources

	Communicator
	(Develop a good patient relationship during the examination with appropriate attention to comfort and personal privacy

(Interpret from the requisition the relevant questions to be answered by the echocardiographic examination

(Develop a report of all salient echocardiographic features

(Communicate the results of the examination to the patient when appropriate, as well as to the referring physician
	(Work closely with echocardiographic technologists in order to acquire appropriate skills to perform the examination in an effective and compassionate fashion

(Read examination with staff cardiologists to learn how to interpret and report effectively 

(Prepare sample/practice reports of echocardiographic studies

	Collaborator
	(Work closely with the staff in the echocardiographic department including technologists, assisting in the preparation, performance of the study, and discharge from the echo Lab

(Work with the staff cardiologists in an effective and professional manner

(Work with other physicians and allied health care professionals when performing echocardiographic examinations
	(Spend adequate amount of time with staff cardiologists as well as echocardiographic technologists

(Perform echocardiographic studies in the Intensive Care Unit, CSU and the CCU 

	Manager
	(Utilizes the echocardiographic equipment and time in an efficient manner 

(Respects and adheres to both the laboratory schedule and the patients needs for a timely examination

(Understands the indications and contraindications for cardiac echo
	(Works closely with the echocardiographic technologist to screen the booking schedule and triage/select appropriate cases

	Health Advocate
	(Understand the role of echocardiography in diagnosing cardiovascular disease

(Use the information from echocardiography to help patients modify cardiac risk factors

(Use echocardiography to help patients understand their cardiovascular illness
	(Utilize the information from echocardiographic studies in combination with the information obtained from the patients to promote cardiovascular health



	Scholar
	(Understand knowledge gaps in technical and interpret skills in echocardiography 

(Critically evaluates the literature on topics related to echocardiography

(Assist in the teaching of more junior housestaff in the technical and interpretive skills of echocardiography

(Participate in rounds and presentations of echocardiographic topics
	(Read the appropriate literature provided

(Refer to the standard textbooks of cardiology and electrocardiography

(Attend Cardiology Grand Rounds

(Attend city wide echocardiography rounds

( Prepare/present in-depth echo presentation/journal club at end of rotation dealing with appropriate topic for level of training

( Review/utilize multimedia resources including teaching case banks and electronic textbooks to supplement printed materials

	Professional
	(Interact with patients coming to the Echocardiography Laboratory with integrity, honesty and compassion

(Work with other physicians and allied healthcare professionals in a appropriate and professional manner
	(Use senior staff cardiologists as mentors

(Spend an appropriate amount of time over all three years in the echocardiography laboratory in order to develop the appropriate professional skills


Rotation in the Cardiac Catheterization Laboratory

Introduction:

The Cardiac Catheterization Laboratories are located at the Royal Victoria Hospital, Montreal General Hospital and the Jewish General Hospital in the McGill University Health Center.  Each lab is equipped with the ability to perform right and left heart catheterizations, selective coronary angiography, percutaneous coronary interventions and myocardial biopsies.  A new (bi-plane) Cath Lab is planned for construction in the near future (RVH site), allowing for percutaneous interventions for patients with complex adult congenital heart disease and valvular disorders. In addition to coronary interventions, percutaneous valvuloplasty, percutaneous closure of atrial septal defects, closure of patent foramen ovales are also performed.  Due to the large catchment basis, all advanced cardiac conditions regarding cardiac catheterization are seen during the Cath rotation.  Cardiology residents are exposed to coronary artery disease, both chronic and acute coronary syndromes, all forms of valvular heart disease; pre and post transplant assessment including endomyocardial biopsies.  The residents are exposed to percutaneous coronary interventions, intravascular ultrasound, fractional flow reserve measurements, intra aortic balloon pump insertion and temporary pacemaker insertions.  Although some exposure to percutaneous mitral valvuloplasty, closure of atrial septral defect and patent foramen ovale does occur, this is generally limited to interventional cardiology fellows.  The Cardiac Catheterization rotation consists of two two-month blocks.  Generally two months are performed in the first year and two months are performed in the second year.  The resident does have the option of performing additional time in the third year if desired.  The extra time in the Cath Lab is strongly encouraged if the resident is contemplating a career in Invasive or Interventional Cardiology.  

Role of the Cardiology Resident:

During the first two-month rotation, the resident generally spends their time learning the following skills:  

1. Learning the indications, contraindications and complications of cardiac catheterization.

2. Learning about the various types of catheterization dyes including indications, contraindications and complications.

3. Learning how to assess and prepare a patient for cardiac catheterization, i.e.  history, physical and orders, sterile technique rules.

4. Developing proper arterial puncture skills and skills to control punctures following sheath removal.

5. Learning how to advance a catheter into the coronary arteries.

6. Learn basic cardiac anatomy.

7. To learn views taken during coronary angiography and left ventriculography at the time of cardiac catheterization.

8. Learn basic radiation protection rules and principles of Cath Lab equipment.

During the second rotation, the resident is expected to:

1. Learn how to obtain the appropriate angiographic views.

2. Develop some independence in performing the heart catheterization.

3. Interpretation of hemodynamic tracings of typical cardiac problems including heart failure (including constrictive, dilated and restrictive cardiomyopathy), cardiac tamponade and constrictive cardiomyopathy, cardiac tamponade and pericarditis, common valvular heart disease.

4. Learning the role and the performance of an appropriate right heart catheterization.

5. Exposure to percutaneous coronary interventions including balloon angioplasty, coronary stenting, intravascular ultrasound, fractional flow reserve measurement.

6. Develop skill in interpreting abnormalities in coronary artery anatomy and abnormalities in ventricular function.

During the rotation, the resident is expected to meet with the Director of the Catheterization Laboratory at the beginning and at the end of the rotation to discuss the objectives and progress throughout the rotation.  The resident is expected to contact the attending physician responsible for the cardiac catheterization and discuss with that physician their involvement in the cases.  The resident is expected to see all patients prior to cardiac catheterization and perform an appropriate history and physical examination with appropriate orders, as well as obtain informed consent from each patient prior to the procedure.  The resident must identify the appropriate indications and relative contraindications to cardiac catheterization and ensure that any potential complications are minimized by prophylactic treatment. The resident will be involved in the actual performance of the cardiac catheterization according to their skill.  Cardiac catheterization is unique to the cardiology rotation and it is expected that the Cardiology Resident will have essentially no skill at the beginning of the rotation.  Therefore, there is a fairly rapid level of graded responsibility for most residents during the rotations as they acquire the numerous skills required to perform adequate cardiac catheterization.  In general, the residents will spend their time with physicians performing diagnostic catheterizations including right and left heart catheterization.  However, the residents must also spend some time with interventional cardiac catheterization as specific skill sets are acquired during these procedures.  It is not expected that residents acquire any significant skills in interventional cardiology but it is important that they appreciate the indications, contraindications and limitations of percutaneous coronary intervention.  The residents will be expected to manage the arterial puncture site following the sheath removal.  They will also be responsible in conjunction with the Attending Cardiologist to provide appropriate feedback to the patient and their families and make appropriate referral for surgery or percutaneous coronary intervention.  The resident will need to acquire the skills to deal with post cardiac catheterization complications including allergic dye reactions, arterial site hematomas, cerebral vascular accidents and other acute cardiac emergencies including acute coronary syndromes, congestive heart failures and significant cardiac arrhythmias.  During the rotation, the resident is expected to keep a log of all procedures.  The resident is expected to perform 100 procedures during his first two-month block and a minimum of 150 procedures during his second two-month block.  The residents will be evaluated by the physicians with whom he works using the attached evaluation forms.  

The overall rotation objectives as well as the rotation specific evaluation forms are including on Tables 1 and 2.

Table 1, Cardiac Catheterization Objectives

The following objectives for the Cardiac Catheterization rotation are according to the CanMEDS format.  

	Roles
	Objectives
	Strategies

	Medical Expert
	(Understand the clinical presentation, natural history and prognosis of ischemic heart disease

(Understand the importance of secondary prevention strategy in the management of ischemic heart disease

(Know the indications for cardiac catheterization and percutaneous and surgical revascularization

(Know the rationale of the pharmocotherapy available in the treatment of angina and unstable coronary syndromes in the Cardiac Catheterization Laboratory

(Know indications for urgent catheterization and intervention in unstable coronary syndromes

(Know the indications for urgent cardiac catheterization for left ventricular dysfunction, valvular heart disease and infective endocarditis

(Demonstrate diagnostic skills at the bedside which allow accurate diagnosis and assessment of underlying cardiac pathology

(Understand the clinical presentations, natural histories and prognosis of various forms of valvular heart disease, congenital heart disease as well as pericardial disease based on hemodynamic findings

(Know the indications for cardiac catheterization and appropriate timing for surgical intervention of various forms of valvular, coronary, congenital and pericardial diseases

(Demonstrate the confidence to perform right heart catheterization, pericardial centesis and transvenous pacemakers

(Know potential complications and management of cardiac catheterization, pacemaker insertion and coronary intervention

(Demonstrate confidence in obtaining arterial hemostasis following arterial sheath removal and the ability to deal with complications of arterial cannulation
	(Know the pathophysiology in basic hemodynamic findings of common cardiac conditions including valvular heart disease, cardiomyopathies, impaired cardiac disease including constrictive pericarditis and cardiac tamponade

(Know how to calculate intracardiac shunts, valve areas, vascular resistance and transpulmonary gradients

(Recognize basic coronary angiographic anatomy including major coronary artery, their branches and common anomalies

(Recognize and grade angiographic severity of valvular heart disease

(Recognize and grade left ventricular function

(Recognize and treat acute cardiac and non-cardiac complications of cardiac catheterization

	Communicator
	(Obtain and synthesize relevant history from patients and their families

(Be able to inform the patient and their family about their cardiac condition, its prognosis, management and plans for follow-up

(Write a report of the procedure results on the chart

(Be able to write consultation and discharge letters to referring physicians including angiographic finings and recommendations
	(Present the history and physical of patients undergoing cardiac catheterization to attending physicians

(Prepare and present hemodynamic rounds 

(Review angiographic findings with referring physicians

(Review angiographic findings with junior house staff

	Collaborator
	(Work with the attending physician, nurses, cardiopulmonary and x-ray technicians in the Cardiac Catheterization Laboratory

(Work appropriately with nurses in the Pre-post suite and cardiology ward (5 Medical and CCU) prior to cardiac catheterization

(Collaborate with other members of the healthcare team including junior house staff

(Identify social rehabilitative and dietetic concerns with patients and consult appropriate allied healthcare professionals
	(Contribute to teaching rounds (weekly or Academic Half Day)

(Review findings of the procedure with patient, families and other healthcare professionals

	Scholar
	(Recognize gaps in knowledge base

(Develop skills to consult the literature and attending staff to fill knowledge gaps

(Provide instruction to other healthcare professionals including referring physicians on the results of the hemodynamic testing
	(Read appropriate textbooks on cardiac catheterization

(Perform detailed reading on the cases on which catheterization is to be performed

(Review and present teaching rounds (weekly or Academic Half Day) on hemodynamic topics

(Present articles regarding invasive cardiology at weekly Cath rounds

	Professional
	(Deliver care with integrity, honesty and compassion

(Understand the professional, legal and ethical codes to which physicians are bound
	(Follow the role models and mentoring of the Senior Attending Physicians and their interactions with patients

(Always maintain patient well being as the utmost priority

	Health Advocate
	(Help patients identify risk factors and implement strategies to for secondary prevention

(Help understand the triage system for patients undergoing invasive testing

(Understand the importance of measurements of outcomes for invasive procedures
	(Work closely with attending physicians and other healthcare professionals to provide secondary prevention

(Report on complications of cardiac catheterization and attend weekly Cath rounds

	Manager
	(Utilizes catheterization laboratory equipment and time in an efficient manner

· (Respects and adheres to both the laboratory schedule and the patients needs for a timely examination

· (Understands the indications and contraindications of cardiac catheterization
	(Works closely with catheterization laboratory staff in perfecting the procedure




Rotation in Cardiac Electrophysiology

Introduction:

All Cardiology residents will spend three months on the Cardiac Electrophysiology Service during their three-year program.  If the resident has an interest in more in-depth knowledge of electrophysiology, additional elective time may be spent in the third year.  In general, this rotation is intended to familiarize the resident with the management and diagnosis of patients with cardiac rhythm and conduction disturbances.  

Role of the Cardiology Resident:

The resident will attend a variety of out-patient clinics including Interventional Cardiac Electrophysiology and Heart Rhythm Clinics, as well as Pacemaker and Defibrillator Clinics at the McGill University Health Centre (at both the Montreal General Hospital and the Royal Victoria Hospital).  The resident will also be responsible for performing in-patient electrophysiology consultations under the supervision of an Electrophysiologist.  The resident will thus provide diagnosis and management advice of common cardiac disorders for both in-patients and out-patients.  The Defibrillator and Pacemaker Clinics will allow the resident to interpret and modify these implantable devices and gain understanding in their long-term management.  

The resident is also required to spend 50% of the rotation in the Interventional Cardiac Electrophysiology Laboratory, currently located at Sacré-Coeur Hospital.  During this time, the resident is expected to attend electrophysiology studies and gain familiarity with the principles of electrophysiology and indications for diagnostic studies and ablation.  The objective of the three-month rotation is to gain an understanding of the mechanisms of arrhythmias and their treatment, as well as interpretation of surface and intracardiac electrograms.  Performance of electrophysiological studies and device implantation is not part of the rotation.  If the Cardiology resident is interested in a career in Cardiac Electrophysiology, a formal fellowship is required. 

The Cardiac Electrophysiology Service manages a wide range of cardiac arrhythmia disturbances.  This includes patients with recurrence of sustained ventricular tachycardia, various forms of supraventricular tachycardia, including Wolff-Parkinson-White Syndrome, syncope of unknown origin, symptomatic sinus node disease and a variety of A-V nodal, HIS bundle and HIS Purkinje system conduction disturbances.  The resident will require a working knowledge of these abnormalities and, in addition, knowledge of the indications and pharmacology of standard anti-arrhythmic medications.  The resident will also become familiar with the current indications, contraindications and the techniques of catheter ablation for various arrhythmias.  

The Specific Electrophysiological Service Objectives are summarized in Table 1 and the Rotation Specific Evaluation in summarized in Table 2

Table 1, Electrophysiology Objectives and Strategies

	Roles
	Objectives
	Strategies

	Medical Expert

Clinical

Decision

Maker
	(Understand the clinical presentation, natural history and prognosis of the cardiac arrhythmias and conduction disturbances

(Know the immediate care of atrial fibrillation, SVT, VT and ventricular fibrillation

(Know the immediate management of symptomatic bradyarrhythmias and be able to insert a temporary pacemaker when required

(Understand the indications for and use of antiarrhythmic drugs

(Know the indications for an appropriate follow-up of pacemakers and anti-tachycardia devices

(Know the diagnostic work up and management of patients with syncope

(Understand the mechanisms and long term management of paroxysmal SVT, atrial fibrillation and atrial flutter

(Know the diagnostic work up and management of patients with VT (non-sustained and sustained) and ventricular fibrillation / cardiac arrest

(Understand the indications for electrophysiology study, and be able to interpret EP results

(Be able to determine the mechanism of SVT from ECG recordings, and be able to differentiate wide QRS tachycardias from ECG

(Understand the role of rate-control vs. rhythm-control for patients with atrial fibrillation

(Understand the role of resynchronization therapy for advanced heart failure
	(Know basic electrophysiology of the heart, including cellular electrophysiology, sinus node and conducting system function

(Understand the pathogenesis of cardiac arrhythmias including primary electrophysiology abnormalities and secondary causes of rhythm disturbances

(Know the pharmacology of antiarrhythmic drugs

(Know the causes of syncope

(Understand the basic concepts of artificial pacemaker function

(Understand the concept of pro-arrhythmia

(Be able to interpret Holter recordings

	Communicator
	(Be able to inform the patient and their family about their problem, its prognosis, management and plans for follow-up

(Keep the health care team informed as to the management plan for each patient

(Be able to write consultation / discharge letters to referring physicians

(Prepare the final EP study reports
	(Participate actively in teaching sessions

(Prepare and present rounds as scheduled

	Collaborator
	(Work with the house-staff team in the care of patients

(Participate in the interpretation of the EP Study
	(Contribute to organized rounds

	Scholar
	(Recognize gaps in knowledge regarding patient problems and develop strategies to fill the gap through reading and consulting

(Contribute knowledge learned to service rounds
	(Read the articles and books provided

	Professional
	(Deliver care with integrity, honesty and compassion

(Understand the professional, legal and ethical codes to which physicians are bound
	

	Manager
	(Appropriately manages time in seeing patients in the clinic and in consultation in the hospital

(Understands and applies cost-effective strategies in assessing and treating patients with arrhythmias
	(Reviews patients with consultants in timely fashion

(Reads appropriate literature regarding cost-effectiveness

	Health Advocate
	(Identify and address cardiac risk factors

(Identify and educate patients with inherited arrhythmias

(Provide vocational counseling for patients with complex and life-threatening arrhythmias
	(Provide patient education

(Be familiar with CCS and provincial standards for driving with various arrhythmias


 Rotation in Non-Invasive Testing

Introduction:

The Non-Invasive Rotation now combines exercise stress testing and the related exercise rehabilitation with nuclear medicine. It is envisioned that the first month of this 2- month rotation will be dedicated to the various nuclear cardiology procedures including rest and pharmacological   myocardial perfusion studies with and without gating and gated ventriculography and to learning the basics of performing and interpreting exercise stress tests. The second month of the rotation will be dedicated to critically reviewing the indications and the relative strengths and weaknesses of the various testing modalities in the diagnosis and prognosis of coronary disease, in preop evaluation, in the follow- up of revascularization procedures and in myocardial viability assessment. Comparative analysis of other testing modalities such as coronary calcium scoring and stress echocardiography will be included.

Those residents with a working knowledge of French will do the practical part of first 3 weeks of the noninvasive rotation at the Montreal Heart Institute where they can be exposed to a large volume of nuclear cases in a concentrated fashion. All residents will do the last 5 weeks at the MUHC where they will participate in exercise stress tests and nuclear studies. Residents without a working knowledge of French will do all 8 weeks at the McGill hospitals. All weekly didactic sessions will take place at the Montreal General Hospital.      

Role of the Cardiology Resident:

During this rotation, the resident will participate in the basic quality control procedures of the nuclear medicine laboratory, involving the radiopharmaceuticals and the gamma camera. The resident will also help to conduct the various types of stress tests performed at the McGill hospitals – namely, electrocardiographic, nuclear and cardiopulmonary. The resident will conduct the image processing and assist in the interpretation of the nuclear studies .The resident will review the exercise electrocardiograms and do the official interpretations with feedback from the attending in the stress lab. Where appropriate, the resident will provide the patient with known cardiac disease with a formal exercise prescription.  During this rotation, residents will participate in the Cardiovascular Health Improvement Program (CHIP) in order to gain further experience and expertise in preventive cardiology and cardiac rehabilitation.

Table 1, Non-Invasive Rotation Objectives and Strategies

	Roles
	Objectives
	Strategies

	Medical Expert

Clinical Decision

Maker
	(The resident will gain a basic knowledge of exercise physiology,

electrocardiographic patterns and hemodynamic parameters in response to exercise. 

(The resident will gain an understanding of exercise testing methodology, including skin preparation, electrode selection and applications, lead systems, choice of exercise protocols, blood pressure monitoring during exercise and monitoring of the patient for adverse signs or symptoms

(The resident is responsible for pre-test screening of patients, conducting and interpreting the test and preparing the report under supervision. 

(The resident will know how to interpret an exercise test utilizing multivariate scores and Bayesian principles to stratify patients into higher or lower levels of probability of disease with attention to sensitivity, specificity, predictive value, diagnostic accuracy, utility, indications and pitfalls for each patient subset.

(The resident should gain an understanding of the indications, advantages, disadvantages and technical limitations for the commonly used nuclear cardiology tests

(Show ability to understand the proper clinical application of the diagnostic information derived from the appropriate test

(The resident will gain experience in the technical performance and interpretation of the following techniques:

a. Myocardial perfusion imaging with exercise and rest studies as well as dipyridamole studies, using qualitative and quantitative analysis

b. Radionucleide cineangiography using gated equilibrium techniques

(The resident will observe and participate in the following procedures

a. Preparation and calibration of radiopharmaceuticals

b. Application of a gating device operation of a gamma camera (with quality control)

c. Operation of the imaging computer system during acquisition

d. Processing of images after acquisition and appropriate display of images

e. The above experience should be related to the following procedures – myocardial perfusion imaging, radionucleide ventriculography 

 
	(Reading the selected articles provided in the noninvasive rotation syllabus and the assigned chapters from the nuclear cardiology and exercise testing textbooks 

(Attendance at Cardiology teaching rounds

(Discussion with attending physician and review of each case pre-test and post-test

(Completing the weekly assignments revolving around 1-2 illustrative cases. Each week will involve a different major topic: week 1 – basic nuclear physics and myocardial perfusion imaging; week 2 – acquisition, processing and interpretation of myocardial perfusions studies and recognition of imaging artifacts; week 3- gated perfusion imaging and gated ventriculography; week 4 – exercise physiology and basics of exercise testing week 5  - diagnostic stress testing; week 6 – prognostic stress testing; week 7 –preop, emergency room, post ACS/MI testing, post revascularization testing ; week 8 – myocardial viability testing 

(Completion of the ACC ECG stress testing and nuclear cardiology self assessment programs 

	Manager
	(Uses pre-test screening to assess cost effectiveness of testing and makes appropriate plans for ongoing follow up keeping in mind cost effectiveness of all investigations. Uses noninvasive test results to guide decisions regarding invasive angiography and revascularization
	(Self learning and teaching sessions, re:  Bayes Theorem, multivariate scores and measures of cost effectiveness

	Communicator
	(Communicate well with patients, families and team members

(Documents clear and accurate written reports

(Understands and implements accurate informed consent for procedures
	

	Collaborator
	(Works well with all non-invasive staff

(Respects opinions of all allied health professionals and team members
	

	Scholar
	(Continues ongoing research efforts

(Collaborates with ongoing research involving the exercise and nuclear laboratories
	(Attends cardiology teaching rounds

	Professional
	(Deliver the highest quality care with integrity, honesty and compassion

(Exhibit appropriate personal and interpersonal behavior respecting the rights and dignities of patients and their families and the expertise and opinion of the health care workers

(Practice medicine in an ethically responsible manner
	

	Health Advocate
	(Assess all cardio-vascular risks in pre-test assessment

(Includes lifestyle and risk factor modification in exercise prescription
	(Participation in Preventive Cardiology / Cardiac Rehab Clinics with emphasis on comprehensive risk management including exercise prescription.




Rotation in Pediatric Cardiology and Adult Congenital Cardiology
Introduction:

All residents in the cardiology training program will spend a minimum two months in the combined pediatric and adult congenital cardiology program.  This is a combined program in which the resident will spend time both at the Montreal Children’s Hospital (MCH) and the McGill Adult Unit for Congenital Heart Disease (MAUDE) Unit of the MUHC.    

Role of the Cardiology Resident:

In general, the residents will spend three days at MCH where they will see patients in the Out Patient Clinic and in consultation on the Wards for cardiac problems.  The residents will be expected to perform complete histories and physicals, performing complete consultations of pediatric patients and review these findings with the Attending Cardiologist.  In addition, the resident is expected to gain exposure to pediatric electrocardiograms, echocardiography and pediatric hemodynamics.  In conjunction with this experience, the residents will spend 1 ½ to 2 days in the MAUDE Unit.  During this clinic, the residents will see both new and follow up patients who have congenital lesions that have survived adulthood.  This is generally defined as patients that are greater than the age of 18 years of age.  The residents will again be expected to perform complete histories and physicals on new consultations and provide diagnosis, investigation and treatment plans in conjunction with the attending cardiologist.  The residents will be expected to review all non-invasive tests with the Attending Cardiologist that relate to the congenital patients.  In addition, the residents are expected to participate in weekly combined adult and pediatric congenital rounds where cardiac congenital conditions are reviewed.  

The Rotation Specific Objectives are summarized in Table 1 while the Rotation Specific Evaluation forms are summarized Table 2.  

Table 1, Pediatric Cardiology and Adult Congenital Cardiology 

Objectives and Strategies
	Roles
	Objectives
	Strategies

	Medical Expert

Clinical Decision Maker
	(Understand cardiac embryology and the embryonic development of the cardiovascular system

(Develop and approach to the common clinical conditions related to congenital conditions, i.e. congestive heart failure, cyanotic heart disease, common pediatric arrhythmias

(Understand and be able to diagnose and manage common congenital heart conditions

(Develop an understanding of the common surgical techniques used for common cardiac congenital lesions

(Understand the effects of congenital heart disease and development

(Develop an understanding of various common congenital lesions that present in adults or in patients whom survival to adulthood is common

(Understand the effects of common congenital cardiac conditions in pregnancy

(Develop an understanding of the common diagnostic and therapeutic treatments for common congenital heart disease
	(Reading appropriate reference materials including Braunwald’s Text Book of Medicine and Perloff’s Text Book of Congenital Heart Disease

(Attending Adult Congenital Teaching during Academic Half Day

(Reviewing appropriate articles during the pediatric rotation

(Preparing topics on congenital heart disease for Academic Half Day

(Attendance at Adult Congenital Heart Disease Clinics

	Communicator
	(Learn to be able to obtain a history of patients and their families as this is particularly important in the pediatric population

(Understand the effects of congenital heart disease on the family

(Provide expert opinion to referring physicians on patients with congenital heart disease

(Educate patients on their cardiac conditions & provide appropriate advice

(Communicate effectively with the numerous healthcare professionals involved in patients with complex congenital heart disease
	(Attendance at Academic Half Day 

(Attendance at Congenital Rounds

(Reviewing and discussing cases with attending Pediatric Cardiologists and Adult Congenital Cardiologists

	Collaborator
	(Work effectively with other physicians involved in patient care

(Work with allied healthcare professionals
	

	Manager
	(Learn to utilize time effectively in order to provide optimum patient care

(Learn to use diagnostic investigations in a clinically efficient and cost effective manner

(Work effectively in the health care organization 
	

	Health Advocate
	(Educate parents and children of the effects of congenital cardiac conditions

(Promote heart healthy lifestyle

(Provide vocational counseling considering the cardiac condition
	

	Scholar
	(Develop a life time ability for personal education

(Learn to research uncommon cardiac conditions utilizing modern search techniques

(Play a role in educating junior house staff members

(Prepare and present topics in adult congenital cardiology at Academic Half Day
	

	Professional
	(Deliver the highest quality health care with integrity, honesty and compassion

(Exhibit appropriate personal and intrapersonal professional behaviors

(Practice medicine ethically consistent with the obligations of a physician
	


 Rotation in Research

Introduction
Research plays an important role in the advancement of cardiovascular knowledge.  Consequently, research rotations play an integral role in the cardiology residents training program.  All residents are required to perform a minimum 4 months of research during their three-year program.  If the candidates wish to sit for the American examinations in Cardiology, then six months are required - two months beyond the standard 4 months are required and can be taken as elective time.  

Role of the Cardiology Resident

The cardiology residents are assisted by the Research Director in selecting an appropriate research project and research mentor early in their first year.  A number of staff cardiologists have been identified as outstanding researchers and mentors.  After discussion with the resident, the Research Director directs the resident to the appropriate mentor and the project is developed.  The residents are strongly encouraged to develop their own ideas for research projects including the definition of the research question.  In collaboration with the mentor, the appropriate methodology is designed and the experimental protocol developed so that the question can be answered in the appropriate fashion.  All forms of research are encouraged at McGill’s training program including both basic science as well as clinical and applied translational research.  Generally, however, residents will have had some background in basic science prior to starting a basic science project as many of the methods require substantial time to mater. With respect to clinical research, residents can perform retrospective chart reviews, meta-analyses, secondary data analysis, etc. Importantly, we try to identify projects that are feasible in the time available. It is imperative that the residents design a project that they can handle during their residency to completion.  

It is expected with all research projects that the residents use appropriate good laboratory practice and abide by all the ethical rules guiding research.  It is anticipated that the research projects will lead to a minimum of a presentation and to a manuscript to a peer-reviewed journal.  All residents are expected to present at least twice in their three years at the annual McGill University Research Day.  Some residents also present at the Internal Medicine Research Day.  All residents are encouraged to submit their research projects to both national and international meetings.  Appropriate support is given for the resident to attend these meetings.  Although all residents are required to perform at least one project, most residents are now encouraged to perform several projects during their three-year program.  Usually one project is the most dominant project while the second project may be one of small scope to allow for its successful completion.  

There is adequate research support at McGill University with a number of established researchers.  In addition, there are a number of full time statisticians available to provide statistical support as well as a well established research ethics committee for clinical studies.  In addition, McGill has many basic scientists with well-established laboratories for research in basic cellular and molecular biology. Consequently, residents have more than adequate infrastructure support for most research projects.  

Table 1. Research Objectives and Strategies

	Roles
	Objectives
	Strategies

	Medical Expert
	(Obtain skills required to understand different types of research, ethical issues, legal issues, statistics, how to design a research project

(Obtain skills for critical appraisal of literature
	(Attend Journal Club and Quarterly Epidemiology Evenings

	Communicator
	(Write up research proposal, ethics, submission and consent forms as required

(Write interim research reports

(Presentation of data in oral, abstract and manuscript form

(Presentation at peer reviewed meetings
	(Attendance at Research in Progress meetings

(Attendance at Journal Club

(Presentation at Ethics Board Meetings if required

(Attendance at Quality Assurance Rounds if required

(Submit abstract of research work to national and international meetings

(Present research work results at Resident Research Day and Research Awards Dinner

	Collaborator
	(Learn to collaborate with basic and clinical researchers 
	(Attendance at group research meetings that are applicable

	Scholar
	(Learn basic skills including literature searching and grant/proposal writing 

(Review manuscripts for peer review journals with supervisor
	(Attendance at rounds and meetings

(Review drafts with supervisor

(Presentation at meetings

	Manager
	(Learn time management skills to balance research with ongoing clinical commitments
	(Review budgetary issues of research proposals and ongoing projects with your research supervisor if required

	Health Advocate
	(Evaluate research initiatives with patients best interests in mind

(Evaluate research initiatives with ethical principles as a primary basis
	(Observation of research mentors

(Attendance at Ethics Committee meeting if required

	Professional
	(Conduct research with objective of maintaining highest degree of professional conduct

(Develop insights into personal strengths and weaknesses in the research arena

(Understand ethical codes of behavior
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