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FOREWARD

Cardiac anesthesia is a highly demanding specialty with inclusion of high-risk patients, complicated
surgical or catheter-related procedures, and an urge for patients to be discharged home as early as
possible. Our objective is to equip the fellows to function and cooperate with a team of specialists in
multiple health care environments.

The program is patient-centered, focused on decision making, and evidence-based, and strives to
adhere to the highest levels of scientific and ethical standards so as to provide high-quality care to the
community. The time in which we are living is a period of transformation. The population is increasing
and becoming increasingly diverse. Even the less commonly seen cardiac anomalies are now
frequently encountered because of improved diagnostic modalities. The program aims to produce a
globally competitive cardiac anesthesiologist who can work at an advanced level of care to provide
patients with the best possible multidisciplinary treatment.
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1. CURRICULUM CRITERIA

1. Introduction

Cardiovascular diseases are the leading cause of death all over the world, and Saudi Arabia is no
exception. According to a report by the World Health Organization (WHO) published in 2018,
cardiovascular diseases accounted for 37% of the deaths in the Kingdom in 2016. Sixteen percent
(16%) of these deaths occurred between the ages of 30-70 years, causing a significant loss in
productivity and human resources. Advancements in the field of cardiology and cardiac surgery are
therefore needed to prevent such deaths.

Cardiac surgery is a relatively new specialty less than a century old, and the history of cardiac
anesthesia is intertwined with it. The success of these surgeries is due to invasive and noninvasive
monitoring “supervised” by the cardiac anesthesiologist, warning the team members earlier about the
physiological derangements. Open-heart surgeries were not possible before the 1950s, but since then
the introduction of the cardiopulmonary bypass, hypothermia, and deep hypothermic circulatory arrest
have allowed more complicated surgeries to be performed with better outcomes than were possible
earlier.

Recently, ultrasound and transesophageal echocardiography have been added to the armamentarium
of the cardiac anesthesiologist. Knowledge of blood coagulation and anticoagulation and various drugs
that are employed to modify the coagulation cascade is also required.

The purpose of post-graduate medical education is to produce highly skilled physicians who practice
safely and meet the healthcare needs of society. Medical educators, trainees, patients, and society
recognize that being well trained in the scientific aspects of medicine is necessary, but alone is
insufficient for effective medical practice. The Canadian Medical Education Directives for Specialists
(CanMEDS) framework, which is applied in post-graduate training programs in many countries, offer
a model of physician competencies that emphasizes not only medical expertise but additional non-
medical expert roles that aim to competently serve society’s needs.

In the last analysis, quality and safety are two inseparable parts of the practice of cardiac anesthesia,
which necessitate that new procedures adopted in cardiac interventions or cardiac surgery be equally
understood by anesthesiologists as by their peers in this specialty, thus improving the patient
experience of care in terms of satisfaction and the judicious utilization of hospital resources.

2. Goals and Objectives

The cardiac anesthesia fellowship program spans two years. The aim of the program is to enable
cardiac anesthesiologists to independently provide specialized cardiac anesthesia care at the
consultant level in elective and emergent scenarios. At the end of training, the fellow is expected to
have acquired the professional skills, knowledge, and attitudes to equip her/him to professionally meet
the expected standards of practice as a consultant in various areas of the field of cardiac anesthesia:

a) Perioperative management of adult patients for any cardiac surgery/cardiology interventions;

b) Perioperative management of adult cardiac patients for non-cardiac interventions;

c) Perioperative management of children with CHD undergoing most cardiac surgery/cardiology
interventions;

d) Perioperative management of children with CHD for non-cardiac procedures;

e) Basic and intermediate levels of intraoperative TEE management;

f) Team management;

g) Teaching activities;

h) An active role in administrative duties; and

i) Research.
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3. Context of Practice

Cardiac Anesthesiology arose as a super-specialty of anesthesia because of the dangers associated
with anesthetic medications and techniques in a challenging cardiac patient. It is necessary that these
drugs be administered by a skilled and knowledgeable physician. As safer medications were
developed and physiological monitoring improved, the need for cardiac anesthesiologists was
propelled by increasing surgical complexity and severity of illness as well as increasing expectations
for patient safety.

This curriculum is designed to train the fellows in the principles and practice of cardiac anesthesia and
in functioning as consultants in the discipline.

4. What is New in This Edition

As the first edition of the curriculum was published in 2008, there is a strong need to update the
curriculum and incorporate the changes in practice that have happened over the past decade. The
Saudi Commission for Health Specialty (SCFHS) is now adopting a competency-centered training
model within the confines of time-based training. Emphasizing such competencies will improve training
quality, patient well-being, and in general the healthcare system itself. A structured, competency-based
cardiac anesthesia curriculum will better prepare the trainee fellows for independent practice and
protect patients from avoidable complications. The curriculum gives in detail the required basic and
advanced cardiac anesthesia knowledge and methods of achieving objectives at different levels of
training. A structured curriculum enables close monitoring of the competency milestones to ensure
that those promoted to higher training levels have attained the prerequisite capabilities.

5. Policies and Procedures

This curriculum presents the means and materials outlining the learning objectives in accordance with
which trainees and trainers will interact to achieve the identified educational outcomes. This curriculum
fulfills all the criteria and executive policies published by the Saudi Commission for Health Specialties
(SCFHS) that regulate all processes related to training. It includes the general bylaws of training,
assessment, and accreditation, as well as executive policies on admission, registration, continuous
assessment and promotion, examination, trainee representation and support, duty hours, and leave.

6. Abbreviations Used in This Document

Abbreviation Description

AHA American Heart Association
ACC American College of Cardiology
ACICU Adult Cardiac Intensive Care Unit
ACLS Advanced Cardiac Life Support
ASD Atrial Sepal Defect

AED Automated External Defibrillator
BLS Basic Life Support

BT Shunt Blalock-Taussig Shunt

BMV Balloon Mitral Valvotomy

BIS Bispectral Index

CABG Coronary Artery Bypass Grafting
CHF Congestive Heart Failure

CHD Congenital Heart Disease

CBF Cerebral Blood Flow
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CSicu Cardiac Surgical Intensive Care

COPD Chronic Obstructive Pulmonary Disease
CPB Cardiopulmonary Bypass

CO Cardiac Output

CvVS Cardiovascular System

CVvP Central Venous Pressure

CT Computed Tomography

CCcu Cardiac Care Unit

CBE Competency-Based Education

CBD Case-Based Discussion Report

CoT Consultation Observation Tool

DDAVP Desmopressin

2D Two-Dimensional

DOPS Direct Observation of Procedural Skills Report
ECG Electrocardiograph

ESWL Extracorporeal Shockwave Lithotripsy
EP Electrophysiology

ECMO Extracorporeal Membrane Oxygenation
FITER Final In-Training Evaluation Report
FHR Fetal Heart Rate

FFP Fresh Frozen Plasma

HR Heart Rate

IHD Ischemic Heart Disease

ICU Intensive Care Unit

ICP Intracranial Pressure

IABP Intra-Aortic Balloon Pump

INR International Normalized Ratio

LV Left Ventricle

LMWH Low Molecular Weight Heparin

MODS Multi Organ Dysfunction Syndrome
MID-CAB Minimally Invasive Direct Coronary Artery Bypass
MV Mitral Valve

NIRS Near Infrared Spectroscopy

NICU Neonatal Intensive Care Unit

OR Operative Theater

PET Positron Emission Tomography

PRBC Packed Red Blood Cell

PAP Pulmonary Artery Pressure

CARDIAC ANESTHESIA CURRICULUM
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PALS Pediatric Advance Life Support

PA Pulmonary Artery

PTCA Percutaneous Transluminal Coronary Angioplasty
PDA Patent Ductus Arteriosus

PACWP Pulmonary Artery Capillary Wedge Pressure
PV Pulmonary Valve

PSICU Pediatric Surgical Intensive Care Unit

RV Right Ventricle

SAM Systolic Anterior Motion of the Mitral Valve
TOF Tetralogy of Fallot

TAAA Thoracic Abdominal Aortic Aneurysm

TAVI Transcatheter Aortic Valve Implementation
TAVR Transcatheter Aortic Valve Replacement
TEE Transesophageal Echocardiography

TGA Transposition of Great Arteries

SCFHS Saudi Commission for Health Specialties
F(1) (First) Year of Fellowship

PT Progress Test

OSCE Objective Structured Clinical Examination
OSPE Objective Structured Practical Examination
Mini-CEX Mini-Clinical Experience Report

ITER In-Training Evaluation Report

COoT

RTC Residency Training Committee
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6. A minimum of three (3) four-weeks blocks in remote area anesthesia:
a) Adult and pediatric cath-lab, 20 cases required.
b) Electrophysiology lap patients, 10 cases required.
c) Cardiac MRI patients, 10 cases required.
d) CT-angio patients, 10 cases required.

&
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7. DESCRIPTION OF ROTATIONS IN THE PROGRAM

1. Introduction to Learning Objectives and Competency-Based Education

Graduates of this program will be eligible to become consultants as per SCFHS rules and regulations.
Cardiac anesthesia is a specialty in which comprehensive anesthetic care is delivered to all age group
patients, taking in account the their physical, developmental, emotional, and psychological influences.

The program provides the fellows with skills that go beyond the usual interface of anesthetic care and
equip them to undertake the following:

i) Improvement in their anesthetic and clinical skills so as to develop treatment strategies for the
management of cardiac patients.

i) Arranging a comprehensive multidisciplinary care plan for patients with advanced disease.

iii) Demonstration of the scientific basis of the procedures performed by the fellows and incorporation
of this understanding in their clinical decision making & patient management.

iv) Recognition of the multiple comorbidities present in cardiac patients across all age groups.

v) Acquiring the research skills related to study design & methodology for comprehensive literature
reviews as well as critical analysis of scientific articles.

vi) Acquiring the skills needed to teach and become educators of the future.

At the end of this program, the fellow will have acquired the following competencies and be able to
function effectively in these roles as per CanMEDS framework competencies:

a) Medical Expert
b) Communicator
c) Collaborator

d) Manager

e) Health Advocate
f) Scholar

g) Professional

Competency-based education (CBE) is a learning approach based on achieving predefined, fine-
grained, and well-paced learning objectives that are driven by complex professional competencies.
CBE will change the classical way of clinical education. Although time of training is the most valuable
resource, it should not be considered a proxy for competence. Furthermore, competency-based
education emphasizes the critical role of an informed judgement of the learner’s progress, based on
staged and formative assessments driven by multiple workplace-based observations as proposed by
educational models of recognizable medical education bodies, such as CanMEDS by the Royal
College of Physicians and Surgeons of Canada and the Competency-Based Medical Education
(CBME) model of the Accreditation Council for Graduate Medical Education (ACGME).

2. Mapping of Milestones

Milestones are a new feature of CanMEDS 2015 (part of the Competence by Design CBD project) and
reflect the abilities expected of a health care professional at a given stage of experience. These
milestones ensure perpetuity in learning and training. The CBD approach divides the specialist training
into a series of inter related stages whereby the fellow develops proficiencies in different stages of
their training and continue them in their clinical practice. These stages are as follows.

a) Transition to discipline
This is the preparatory stage, emphasizing the clinical knowledge and skills of the fellows.

b) Foundation of discipline
This stage focuses on scientific research and basic core science before moving to advanced
specialty related competencies.
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c)

Core of discipline

This stage covers the core competencies that make up a large portion of the discipline. It begins
with the basic specialty and progresses to become more advanced and complex during the final

year of fellowship training.

Transition out of practice

In this last stage, the fellows adapt to the final practice period and their changing health care role.
By the end of this stage, the fellow will be awarded a certification of cardiac anesthesia and can

practice as a consultant.

Continuing Professional Development
Even after the certification, the practicing consultant must maintain progress in competence to
attain expertise during continuing professional development.

During their training program, the fellows are exposed to a number of cases from different training
centers. Their responsibility increases and becomes more diverse with each passing day, starting with
proper cardiac anesthetic preoperative evaluation, devising the anesthetic plan, and implementing the
appropriate management according to the patient’s condition.

During their first year, the fellows have the responsibility for examination, collecting full patient records
and data, and discussing the anesthetic plan with their consultants. They also perform procedures
under supervision with regular debriefing afterwards. The second-year fellows have greater
responsibility for management of advanced cases, in addition to teaching their juniors under minimum
supervision by a consultant.

The following milestones are expected to be achieved during the training time period.

MILESTONES FIRST YEAR SECOND YEAR CONSULTANT
MEDICAL EXPERT
The cardiac Fellows have Fellows show At this level, the
anesthesiologist should limited knowledge knowledge and cardiac
be competent to recall, and skills but experience as anaesthesiologist
analyze, and apply a broad specialists in carry through their
broad and deep fund of competencies different areas competencies and
knowledge to under close without close continue to
professionally care for supervision. supervision. develop
complicated patients and Their attitude is They perform professionally &

be able to:

* Obtain a detailed yet
pertinent preoperative
anesthetic evaluation.

* Arrange the logistics
needed for the safe
conduct of anesthetic
care.

* Perform airway and
vascular access with
or without instrumental
guidance.

* Outline the patient
management plan.

» Manage common and

important perioperative

problems.

* Improve their clinical
decision-making skills
so as to function

accepted as
developing.
Their attitude is
accepted as
developing.

procedures as
expected of a
specialist.
Their attitude
develops as
expected of a
specialist.

update the skills
within the area of
their practice.
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independently at the
senior level.
Understand the use
and interpretation of
ancillary evaluating
tools for cardiac
functions.

COMMUNICATOR

Fellows can
actively attend to
a patient’s inquiry
Fellows can
demonstrate to
disclose pertinent
non-verbal body
language to show
attentiveness,
interest and
responsiveness to
patient care

Fellows provide
information on
anesthetic
management in a
clear,
compassionate,
respectful, and
objective manner.
Fellows use
appropriate non-
verbal behavior to
enhance
communication
with patients.

Cardiac
anesthesiologists
demonstrate non-
verbal
communication
skills in difficult
situations.

They impart
others how to use
non-verbal
communication to
improve rapport.
They are role
models for their

the process for
reporting adverse
events and
medical errors.

Fellows assist colleagues.
discussions with
patients and
families in a
dignified and safe
environment.
COLLABORATOR
Fellows respect Fellows work Cardiac
the accepted rules constructively with anesthesiologists
of their team. other colleagues participate in the
Fellows obtain in the care of policy making
and respond patients. related to
pertinently to the Fellows institute & collaborative care.
advice from other observe healthy Cardiac
health care and positive anesthesiologists
professionals. working teach, assess,
Fellows ascertain relationship with and utilize a
the difference other health care model of
between task and professionals. collaborative care.
relationship Cardiac
concerns among anesthesiologists
the health care use electronic
professionals . medical record
tools to improve
collaboration in
health care.
LEADER
Fellows describe Fellows analyze Cardiac

the adverse
events and
medical errors to
enhance system

anesthesiologists
contribute to
improving health
care delivery in
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Fellows determine of care. teams,

cost Fellows tend to organizations, and
discrepancies ensure the cost- systems.

between the best effective utilization Cardiac

practice and their
current practice.

of the equipment
and tools in their
practice.

Fellows evaluate
a problem, set
priorities, execute

the plan, and errors and ensure

analyze the patient safety in

results. the delivery of
health care.
Cardiac

anesthesiologists
design processes
that balance
standardization
and variability to
reduce medical

anesthesiologists
mentor and guide
others to establish
leadership and
motivational skills.

HEALTH ADVOCATE
Fellows Fellows seek the Cardiac
acknowledge principles of anesthesiologists
individual patient’s behavioral integrate with
health modification while associations &
requirements by conversing with supervisory
upholding them patients to programs to
within & beyond enhance their recognize the
the clinical health care. needs at the
environment. Fellows population level.
Fellows explore participate in a Cardiac
individual patient’s process to anesthesiologists
requirement for educate the plan or lead the
health services general public implementation of
within the scope about the safe programs to
of their specilaty. conduct of cardiac improve the
Fellows choose anesthesia. health of the
pertinent patient community.
educational tools
related to their
specialty.

SCHOLAR
Fellows assess & Fellows create a Cardiac

revise earlier learning plan, anesthesiologists
learning plans incorporating all develop a plan to
with advice from the CanMEDS enhance

others. domains. competence
Fellows Fellows explore across all
demonstrate basic learning plan & CanMEDS

skills in teaching approach for domains for
others. continuing practice and
Fellows exhibit supervision with a update it as
cognizance of the mentor & a faculty needed.
importance of advisor. Cardiac
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scientific research
& investigate its
constraint and
applicability.

Fellows conduct
scientific
research.

anesthesiologists
plan methodical
process for the
appraisal of
learners and
evaluation of
programs.
Cardiac
anesthesiologists
conduct and
publish scientific

research in
academic
journals.
PROFESSIONAL
Fellows exhibitan | « Fellows exhibit Cardiac
aptness to dedication to anesthesiologists
regulate patients by demonstrate
emotions, following best pertinent
tensions, thought practices & professional
& attitude while cohering to the attitude, integrity,
maintaining the highest moral honesty,
their capability to standards. commitment,
perform the esteem &
professional compassion.
assignments. Cardiac

anesthesiologists
serve as role
models and teach
professionalism to
learners and
colleagues.

3. Continuum of Learning

Learning should continue in each key stage of progression within the specialty. Fellows are reminded
of the need for lifelong Continuing Professional Development (CPD). They should keep in mind the
necessity of CPD for every healthcare provider in order to meet the demands of their vital profession.
The following table states how the fellow’s role is progressively expected to develop through training
to the consultant level.

QUALITIES FIRST YEAR OF SECOND YEAR OF CONTINUING
EXPECTED TO BE TRAINING TRAINING PROFESSIONAL

ACHIEVED DEVELOPMENT
Practice of the Dependent/ Dependent/ Independent practice/
specialty supervised practice supervised practice provide supervision
Trustworthiness Approaching Approaching Entrustable

entrustable entrustable
Obtain basic health Obtain fundamental Apply knowledge to Acquire advanced and
science and knowledge related to | provide appropriate up-to-date knowledge
foundational level of the core clinical clinical care related to | related to the core
core discipline problems of the the core clinical clinical problems of
knowledge specialty. problems of the the specialty.
specialty.
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Internship to the
practice of the
discipline

Apply clinical skills
such as physical
examination and
practical procedures
related to the core
presenting problems
and procedures of the
specialty.

Analyze and interpret
the findings from
clinical skills to
develop an
appropriate
management plan for
the patient.

Compare and
evaluate challenging
and contradictory
findings and develop
expanded differential
diagnoses and
management plans.
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8. ADULT CARDIAC ANESTHESIA

Objective

To allow the fellow to acquire the particular intellectual skills necessary to conduct anesthesia care for
high-risk cardiovascular patients.

1. Medical Expert

The fellow will demonstrate knowledge of the basic sciences as applied to the preoperative,
intraoperative, and postoperative periods of cardiovascular surgery.

A. Physiology and Anatomy
The fellow is expected to:

a) Demonstrate knowledge of general internal medicine, anatomy, physiology, and pharmacology with
particular reference to the cardiovascular, respiratory, hepatic, renal, and coagulation systems,
blood transfusion, and acid—base, fluid, and electrolyte balance

b) Describe the normal coronary anatomy and variants, normal cardiac physiology, and effects of
disease states on normal physiology

c) Describe the anatomy and physiology of the cardiac valves, left ventricle, right ventricle, atria, major
cardiac vessels, and circulatory system in both normal and diseased states

d) Describe the normal conduction pathways of the heart and their clinical significance in disease

e) Describe the embryologic circulation, development of the heart, and fetal physiology as it applies
to adult congenital heart disease

f) Describe thoracotomy and pulmonary physiology, pulmonary, open and closed-chest ventilation,
ventilation/perfusion mismatch, pulmonary airway mechanics, and one-lung ventilation

g) Describe the altered respiratory physiology of the immediately postoperative ventilated patient with
significant surgical incisions and pain (sternotomy, large abdominal incision)

h) Know the metabolic effects of surgery

i) Know the endocrine response to anesthesia and surgery

i) Know the PFT and interpretation

k) Describe CBF, ICP autoregulation

I) Describe common physiological changes occurring in the postoperative period and the impact
these have on end-organ function (neurologic, renal, cardiac, hepatic, gastro-intestinal)

m) Know the epidemiological, medical, and surgical aspects of vascular disease (pathophysiology of
atherosclerosis, natural history of patients with peripheral vascular disease, medical therapy of
atherosclerosis)

B. Pathophysiology

The fellow should know:

a) Shock, heart and hemodynamic failure, congenital defects, COPD, cardiopulmonary reserves,
acquired cardiac and pulmonary diseases

) Cardiomyopathy

¢) Vascular pathology

d) Immunological and metabolic response during CPB

e) Diagnosis and management of altered lung function, infection prevention

f) Total circulatory arrest

b

C. Pharmacology
The fellow should know:

a) Commonly prescribed medications for cardiac surgical patients, the implications for disease, and
the impact on anesthetic management

Th S
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b) Commonly used cardiac anesthetics, titration, and dosages

c) The effect of commonly used anesthetic agents on cardiac function

d) How these effects may lead to a particular choice of drug for a patient with a particular cardiac
lesion (e.g., use of myocardial depressant for patients with LV outflow obstruction from SAM)

e) Antiarrhythmic drugs, nitric oxide

f) Heparin, antiplatelet agents, and anesthetic implications

g) Protamine for heparin reversal, along with side effects and complications

h) Antifibrinolytic agents, mechanisms of action, and indications

i) The use of blood products (PRBC, FFP, platelets, cryoprecipitate) and blood alternatives (albumin,
starch) as well as transfusion reactions and complications

j) Coagulation drugs (DDAVP, activated factor Vlla), their indications, contraindications, dosages,
and complications

k) Commonly used vasodilators, vasoconstrictors, inotropic agents, and their indications, dosages,
and side effects

I) The appropriate use of pain medications, non-steroidal anti-inflammatory drugs, and regional
anesthetic techniques in cardiac surgical patients

m) Pharmacology of perioperative risk reduction strategies (lipid lowering agents, B-blockers, aspirin)

n) Total circulatory arrest, pharmacokinetics and pharmacodynamics of anesthetic and vasoactive
drugs

0) Biochemical reactions and applied concepts

p) Antibiotics and bronchodilators

D. Physics

The fellow should know:

a) Basic principles of the monitoring devices and their role in interpretation of the results
b) Basic principles of the analyzing and measuring devices

c) Lasers in cardiac surgery

d) Electronics, computing of patients’ data

e) Equipment in the operative theater and that used for transport of patients

f) Physics of ultrasound and ECHO

g) Heart-lung machine and types of centrifuge

h) 1CU equipment

i) Robotic technique

E. Monitoring
The fellow is expected to:

a) interpret ECG for ischemia, infarction, arrhythmias, and paced rhythms, and recognize the
limitations and the sensitivity/specificity of ECG as an ischemia monitoring tool

b) Review and discuss routine cardiac catheterization lab reports

c) Demonstrate the principles of noninvasive and invasive blood pressure monitoring and its pitfalls

d) Acquire skills of arterial and central venous cannulation (with ultrasound), peripheral venous
cannulation, and pulmonary artery catheterization

e) Interpret CVP and data from PA catheter (PAP, PCWP, cardiac output) and know its indications,
complications, and management

f) Understand the basics of introductory TEE, including techniques of probe insertion and several
basic views, and its implication and application to the critically ill patient

g) Understand laboratory monitoring of the coagulation system (PTT, INR, fibrinogen) as applied to
the cardiac patient

h) Assess the adequacy of mechanical ventilation using clinical parameters and laboratory arterial
blood gas analysis

i) Recognize the parameters used to assess intraoperative blood loss and options to treat blood loss
including medical and surgical alternatives
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j) Know the significance of temperature management in the intraoperative period, including
hypothermic techniques and the importance of normothermia during beating heart procedures

k) Understand the indicators of volume status, especially when weaning from bypass, and including
the findings from invasive monitors, TEE, and clinical indicators (urine volume)

I) Use appropriate intraoperative blood work for the management of patient care, and be aware of
new monitoring devices (noninvasive CO, BIS) and their potential applications during cardiac
surgery

F. Clinical Assessment and Management
The fellow is expected to:

a) Perform the preoperative evaluation and preparation of the cardiovascular patient

b) Complete a detailed history, perform a physical exam, order appropriate laboratory and ancillary
investigations, and provide a management plan for a cardiac surgical patient

c) Know the clinical predictors of increased perioperative CVS risk:

Type of surgery

ACC/AHA guidelines on perioperative cardiovascular evaluation

Coronary artery disease

Heart failure

Cardiac valvular disease

Diabetes mellitus

COPD and tobacco abuse

Renal failure
»  Cerebrovascular disease

d) Assess and optimize coexisting disease (coronary artery disease, heart failure), risks vs benefits
of coronary revascularization before noncardiac surgery, and implications of PTCA and stenting
before non-cardiac surgery

e) Know the optimal timing of noncardiac surgery after PTCA and stenting

f) Know current indications and recommendations for SBE prophylaxis

g) Assess anesthetic risk and optimize/prepare adult patients for cardiac surgery

h) Be able to apply/insert (and instruct) invasive and other monitoring and therapeutic devices,
including but not limited to:

Arterial catheters

Central venous catheters (subclavian, internal jugular, external jugular, femoral)

Pulmonary artery catheters

Lumbar spinal drains (for thoracoabdominal aneurysms)

TEE probes

Esophageal pacers

Lumbar and thoracic epidural catheters

Expired oxygenation gas monitoring

Interpret data obtained from these monitoring devices

Invasive arterial blood pressure monitoring

Pulmonary artery (PA) catheter monitoring

PA waveforms and pulmonary capillary wedge (PCW) tracings

Cardiac output by thermodilution and waveforms

Mixed venous oxygen saturation

Transesophageal echocardiography

Cerebral oximetry

Activated clotting time

Thromboelastograph

i) Choose and articulate appropriate anesthetic techniques for patients with different types of
cardiovascular disease

j) Demonstrate knowledge of the principles and practice of anesthesia as they apply to patient
support during cardiovascular surgery

k) Conduct high quality and safe anesthesia and analgesia for cardiac patients
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I) Manage medical bleeding, and consider hematologic parameters in cardiovascular surgery:
Normal hemostasis
Laboratory evaluation
Congenital bleeding disorders
Acquired bleeding disorders
Platelet defects
Hypercoagulable states
Venous thrombosis
Antithrombin Il deficiency
Protein C deficiency
Protein S deficiency
Defects in fibrinolysis
Anticoagulant therapy:
i. Heparin
i. LMWH
iii. Heparinoids
vi. Coumadin
v. Platelet inhibitors
vi. Herbal therapy
+  Thrombolytic therapy:
i Pentoxifylline
*  Procoagulant therapy:
i Tranexamic acid
i  Desmopressin
* Intraoperative blood loss and replacement
»  Postoperative bleeding and reoperation
m) Correct common derangements in metabolic and electrolyte disturbances in the intraoperative
period
n) Know intraoperative anesthesia management for the patient undergoing cardiopulmonary bypass,
how to initiate and how to discontinue it
0) Understand the key points of weaning from CPB:
*  Preparation checklist, teamwork
» |dentify at-risk patients for difficult CPB weaning
*  Weaning plan based on patient pathophysiology
»  Options for managing ventricular failure and afterload
p) Demonstrate the ability to practice fast-track anesthesia to appropriate patients
q) Know the common pathophysiology and management of patients with complications of:
+ Coronary artery disease, acute myocardial ischemia and infarction, complications of
myocardial infarction, and thrombolytic therapy
Valvular heart disease and valve replacement or repair
Aortic dissection, thoracic and thoracoabdominal aortic aneurysm
Shock and the use of volume resuscitation, vasodilators/constrictors, inotropes, and lusitropes
Emergencies requiring ACLS
Cardiac tamponade, constrictive pericarditis
Dilated, restrictive and obstructive cardiomyopathy, CHF, and diastolic dysfunction.
Aberrant conduction, dysrhythmia, sudden acute and subacute ventricular and supra-
ventricular arrhythmia
Pacemakers and the indications for and applications of the various modes of temporary pacing
Pneumo-hemothorax
Pulmonary edema, pneumonia, CHF
COPD, asthma, sleep apnea in the ventilated patient
Heparin-induced thrombocytopenia and heparin resistance
Neurologic risk stratification during CPB procedures
Renal failure and its management
Diabetes and endocrine control, and the implications of hyperglycemia

e e o o o o o o o o o o

e o e o o o o o
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r) Know the risk management during the transfer process and maintain continuity of care in
accordance with the anesthetic plan by appropriate CSICU transfer procedures

G. Special Topics Pertaining to Adult Cardiac Anesthesia
Valvular Heart Disease and Surgeries

Mitral stenosis

Aortic stenosis

Hypertrophic cardiomyopathy

Mitral regurgitation

Pulmonary stenosis

Tricuspid stenosis

Tricuspid regurgitation

Mixed valve lesions

Infective endocarditis

Anesthesia management of valvular heart lesions through sternotomy approach
Anesthesia management of minimally invasive valvular heart lesions through thoracotomy with lung
isolation

e o o o o o o o o o o

Anesthesia for Coronary Artery Bypass Grafting

» Anesthesia for on-pump coronary artery bypass grafting
» Anesthesia for off-pump coronary artery bypass grafting
* Anesthesia for minimally invasive direct coronary artery bypass surgery (MID-CAB)

Anesthesia for Vascular Surgery

Preanesthetic evaluation

Perioperative medical therapy

Lower extremity revascularization

Carotid artery revascularization

Aortic reconstruction

Thoracoabdominal aortic aneurysm (TAAA)
Special considerations

Endovascular surgeries

e o o o o o o o

Anesthesia for Pericardiectomy

* Anesthetic considerations
* Intraoperative

Anesthesia for Cardiac Catheterization: Laboratory Procedures

Anesthesia challenges

Diagnostic procedures

Interventional procedures

Preoperative evaluation

Procedures

Anesthetic implications of pacemakers
Anesthesia considerations

Monitoring

Specific procedures and effects of pacemakers
Diagnostic catheterization

e o o o o o o o o o

Pregnancy and Cardiac Surgery

* General considerations in pregnant patients
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BMV in pregnancy

Open heart surgery in pregnancy
Normal findings in pregnant patients
Timing of cardiac surgery in pregnancy
Cardiopulmonary bypass and pregnancy
Fetal heart rate (FHR) monitoring
Uterine monitoring

Anesthetic drugs

Pregnancy and myocardial infarction
Pregnancy and heart transplant

Anesthesia for Cardiac Patients for Noncardiac Surgery

Management of patients with ischemic heart disease for noncardiac surgery
Preoperative evaluation and identification of risk factors
Intraoperative management

Regional anesthesia and IHD

Monitoring

Induction

Maintenance of anesthesia

Intraoperative ischemia

Postoperative management

Management of valvular heart disease for noncardiac surgery
Mitral stenosis

Mitral regurgitation

Mitral valve prolapse

Aortic stenosis

Cardiovascular Concerns in Neurosurgical Procedures

Cardiovascular concerns during management of raised intracranial pressure
Cardiovascular concerns during prevention of cerebral injury
Cardiovascular concerns in intracranial pathology

Cardiac emergencies during neurosurgical procedures
Neuropharmacological interventions and cardiovascular concerns
Management of bradycardia and asystole during neurosurgery

Cardiovascular Concerns in Urosurgical Procedures

Nephrectomy/pyeloplasty

Radical nephrectomy

Radical cystectomy and ileal conduit
Transurethral resection of prostate (TURP)
Extracorporeal shock wave lithotripsy (ESWL)
Renal transplant

Cardiovascular Concerns in Major Orthopedic Surgeries

.

Choice of anesthesia

Cardiovascular Concerns in Plastic Surgeries

.

Liposuction and abdominoplasty
Burns

Cardiac Disease and Liver Surgery

.

Congenital cardiac disease

CARDIAC ANESTHESIA CURRICULUM

Th S

aanll wlaniill @agowll aiall
Saudi Commission for Health Specialties



* Valvular heart disease
* Ischemic heart disease
« Liver transplant

Cardiovascular Concerns During Liver Transplantation

* Preoperative cardiac investigations
« Pathophysiological changes in the cardiovascular system related to liver failure

Cardiovascular Concerns in General and Emergency Abdominal Surgery

+ Pacemaker and anesthesia management
* Anesthetic management
* Postoperative pain management

Postoperative Analgesia for Cardiac Surgical Patient

+ Pathophysiology of cardiac surgical pain
+ Beneficial effects of adequate postoperative analgesia
+ Modalities for postoperative analgesia

2. Communicator

a) Demonstrate effective communication with patients and families (description of procedures,
informed consent, anesthetic options, and risks)

b) Demonstrate effective communication with OR team (cardiac surgeons, nurses, perfusionists) and
postoperative team, particularly during the initiation, conduct, and removal of cardiopulmonary
bypass

c) Provide clear and concise written consultation and anesthetic records

3. Collaborator

a) Recognize the need to utilize other specialists for the care and management of the critical patient

b) Foster healthy team relationships

c) Seek perioperative consultation with colleagues when required, and contribute effectively to other
interdisciplinary team activities by demonstrating the ability to function in the clinical environment
using the full abilities of all team members

4. Manager

a) Manage OR time by efficiently conducting anesthetics, continuing education, and personal activities

b) Demonstrate the ability to practice cost-effective and safe anesthesia, and use medical informatics
to learn about the various cardiovascular medical conditions in patients presenting for
cardiovascular surgery

c) Make effective use of healthcare resources

5. Health Advocate

a) Exhibit the approach to reduce the risks, including the sterile techniques and use of ultrasound for
the placement of invasive lines.

6. Scholar
a) Exhibit dedication for continuing medical education including the use of online resources.
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b) Be able to analyze cardiac anaesthesia related literature critically & demonstrate the fundamentals
of research pertinent to this population.
c) Help to educate other members of the OR team.

7. Professional

a) Always exhibit courteous & empathetic attitude towards patients, their families & other health care
providers.

b) Demonstrate respect for patients and colleagues by delivering the highest quality care to patients,
practicing medicine ethically consistent with the obligations of a physician, respecting the opinions
of fellow consultants and referring physicians in the management of patient problems, and be willing
to provide means whereby differences of opinion can be discussed and resolved

c) Demonstrate an appropriate sense of responsibility to themselves and their patients
a) Remain calm and organized in stressful or emergency situations
b) Demonstrate appropriate interactions with colleagues and staff
c) Show recognition of limits of personal skill and knowledge by appropriately consulting other

physicians and paramedical personnel when caring for the patient

>
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9. PEDIATRIC CARDIAC ANESTHESIA

Objective

To develop competences in anesthesia management of patients with cardiac disease scheduled for
cardiac, non-cardiac surgical interventions, or other procedures.

Duration: Eight (8) blocks.
Outline of training: Subspecialty rotation in Year Two (F2)

Fellows are expected to become competent in the perioperative management of pediatric patients with
cardiovascular diseases during this rotation.

1. Medical Expert

The fellow will demonstrate knowledge of the basic sciences as applied to the preoperative,
intraoperative, and postoperative periods of cardiac surgery.

A. Physiology and Anatomy
The fellow is expected to:

a) Describe fetal circulation, development of the heart, and fetal physiology

b) Describe the different congenital cardiac anomalies and their surgical management

c) Describe single ventricle pathophysiology and specific management requirements

d) Describe the altered respiratory physiology of immediate postoperative cardiac cases

e) Describe common physiological changes occurring in the postoperative period and the impact they
have on end-organ function (neurologic, renal, cardiac, hepatic, gastrointestinal)

B. Pharmacology
The fellow is expected to:

a) Compare common medications for cardiac surgical patients including anesthetic agents,
vasodilators, vasoconstrictors, and inotropic agents

b) Explain the use of antifibrinolytic agents

c) Justify the use of blood products (packed red blood cells, fresh frozen plasma, platelets,
cryoprecipitate), blood alternatives (e.g., albumin) and homeostasis stabilizing agents
(desmopressin, activated factor Vlla)

C. Monitoring
The fellow will be able to:

Interpret the electrocardiogram (ECG) for ischemia, infarction, arrhythmias, and paced rhythms

Acquire skills of arterial and central venous cannulation (with ultrasound)

Interpret central venous pressure and know the indications, complications, and management

Know the basics of introductory transesophageal echocardiography (TEE), including techniques of

probe insertion and several basic views, and implications and application in the critical care patient

+ Know the significance of temperature management in the intraoperative period, including
hypothermic techniques

+ Understand the indicators of volume status, especially when weaning from bypass, including the

findings from invasive monitors, TEE, and clinical indicators
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D. Clinical Assessment and Management

The fellow will:

a) Know current indications and recommendations for sub-acute bacterial endocarditis prophylaxis

b) Be able to correct common derangements in metabolic and electrolyte disturbances in the
intraoperative period

¢) Know the basic principles of cardiac support devices, including the intra-aortic balloon pump and
extracorporeal membrane oxygenation (ECMO)

d) Know the common pathophysiology and management of patients with:

e o o o o

Common congenital anomalies, e.g., atrial septal defect, ventricular septal defect, patent
ductus arteriosus, tetralogy of Fallot

Complex congenital heart disease, e.g., transposition of the great vessels, truncus arteriosus,
single ventricle physiology, abnormal pulmonary venous return

Heart transplant recipients

Palliative procedures: e.g., Norwood, bicavopulmonary anastomosis, Fontan

Obstructive lesions and pulmonary hypertension

Valvular heart disease for valve replacement or repair

Shock and the use of volume resuscitation, venodilators/constrictors, inotropes, and
myocardial relaxants

Cardiac tamponade

Dilated, restrictive, or obstructive cardiomyopathy, congestive heart failure (CHF), and diastolic
dysfunction

Aberrant conduction, dysrhythmia, sudden acute and subacute ventricular and
supraventricular arrhythmia

Pacemakers and the indications for and applications of the various modes of temporary pacing
Pulmonary edema and CHF

Heparin-induced thrombocytopenia and heparin resistance

Neurologic risk stratification during cardiopulmonary bypass procedures

E. Special Topics Pertaining to Pediatric Cardiac Anesthesia

Pediatric Cardiovascular Physiology

Fetal circulation

Closure of the ductus arteriosus
Closure of the foramen ovale

Closure of the ductus venosus
Pulmonary vascular changes
Myocardial performance in the neonate

Pathophysiology of CHD

The concept of shunting

Classification of anatomic shunts

Complex shunts

Single ventricle physiology

Intercirculatory mixing

Pulmonary vascular pathophysiology and control
Myocardial ischemia

Preoperative Evaluation and Preparation

Psychological considerations
History and examination
Laboratory data interpretation
Preoperative fluid therapy
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*  Preoperative medications

Monitoring Considerations

ECG and blood pressure
Arterial and CVP line challenges
Temperature

NIRS and transcranial Doppler
TEE prop insertion

Anesthesia Management of ASD and VSD Closure

Restricted or non-restricted shunt

Direction of the shunt

Balanced anesthesia

Balanced pulmonary to systemic circulation
Pulmonary hypertension crises

Direct monitoring of the PAP
Post-operative heart block

Anesthesia Management of Atrioventricular Canal Defects

. Balanced or imbalanced
* Induction and maintenance of anesthesia
*  Post-CPB management

Anesthesia Management of PDA Closure

*  Thoracotomy approach
*  Post-operative pain management

Anesthesia Management of Coarctation of Aorta

*  Severity of coarctation

«  The type and severity of associated heart lesions

* Arterial line insertion challenges

Anesthesia Management of TOF

+  Hypoxic and hyper-cyanotic episodes
*  Preoperative optimization

Anesthesia Management of TGA

Type of concordance
Anatomy of the coronaries
Emergency septostomy
Prostin infusion

Type of surgical intervention
Palliative or therapeutic repair
Post-CPB management

Open or closed sternum
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Anesthesia Management of Anomalous Pulmonary Venous Return

*  Total or partial
* Intracardiac or extracardiac
*  Pulmonary edema

Anesthesia Management of Single Ventricle Infant

Left or right outflow obstruction

PDA stenting vs ligation

BT shunt

Initial procedure to improve pulmonary blood flow
Initial procedure to improve systemic blood flow
Post-operative ventricular dysfunction

Glenn or Fontan operation

Fontan and Glenn complications

Deep Hypothermia Circulatory Arrest

* Indications
*  Preparations

*  Technique

«  Complications

Anesthesia Management of Truncus Arteriosus

+  Single ventricular physiology
+  Bidirectional shunt
+  Congestive heart failure

Anesthesia Management of Aortic and Pulmonary Valve Stenosis
Anesthesia Management of Multi-Staged Congenital Heart Disease
Anesthesia Management of Complete Heart Block for Pacemaker Implantation
Anesthesia Management of Heart and Lung Transplantations

2. Communicator

The fellow will be able to:

a) Demonstrate effective communication with patients and families (description of procedures,
informed consent, anesthetic options, and risks)

b) Demonstrate effective communication with the OR team (cardiac surgeons, nurses, and
perfusionists) and postoperative team, especially during the initiation and removal of
cardiopulmonary bypass

3. Collaborator
The fellow will be able to:

a) Recognize the need to consult other specialists for the care and management of the critical patient
b) Foster healthy team relationships
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4. Manager
The fellow will be able to:

a) Demonstrate efficient use of time regarding patient assessment, OR set-up, anesthesia induction,
transfer to PACU or ICU, and OR turnover

b) Demonstrate the ability to make judgments regarding the cost-effective use of anesthesia
resources with respect to drug choices, as well as monitoring and other equipment options

5. Health Advocate
The fellow will be able to:

a) Demonstrate knowledge and recognition of broad health and societal issues that affect anesthetic
care of the pediatric cardiac patient

b) Demonstrate the use of risk reduction strategies, including use of ultrasound and sterile techniques
for invasive lines

6. Scholar
The fellow will:

a) Demonstrate commitment to continuing personal ed
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