
Cardiovascular Fellowship Special Clinical Experiences 

A. CARDIAC CATHETERIZATION (5 months minimum) 

1. Resources: 

UCDMC Cardiac Catheterization Laboratories (Dr. Jason Rogers, Director), and 

the VAS Catheterization Laboratory (Dr. Saul Schaefer, Director). The UCDMC 

laboratory performs over 1600 diagnostic procedures and more than 500 interventional 

procedures annually. The VAS lab performs approximately 300 catheterizations annually. 

During three years of training, a fellow will spend a minimum of five months performing 

cardiac catheterization procedures. The fellow will acquire the cognitive and motor skills 

to perform left and right heart catheterization. All procedures are performed under the 

direct supervision of an attending.  

The ultimate goal of a cardiac catheterization training program is to teach the 

requisite cognitive and technical knowledge of invasive cardiology. This includes 

indications and contraindications for the procedures, pre- and postprocedure care, 

management of complications, and analysis and interpretation of the hemodynamic and 

angiographic data. The cardiac catheterization laboratory provides a platform for the 

teaching of the core knowledge bases of cardiac anatomy, pathology, physiology, and 

pathophysiology that should be possessed by all cardiologists whether or not they 

perform invasive cardiovascular procedures. In addition, it is the facility that provides 

training in the basic intravascular catheter insertion and manipulation skills needed to 

care for cardiac patients in critical care environments. The trainee’s overall professional 

goals determine the requisite knowledge and skill set to be acquired. In general, trainees 

may be divided into 3 broad groups with differing training requirements: 

Level 1— Trainees who will practice noninvasive cardiology and whose invasive 

activities will be confined to critical care unit procedures. However, this level 



will provide training in the indications for the procedure and in the accurate 

interpretation of data obtained in the catheterization laboratory. 

Level 2— Trainees who will practice diagnostic but not interventional cardiac 

catheterization. 

Level 3— Trainees who will practice diagnostic and interventional cardiac 

catheterization. Each level has specific goals for training that build on each other 

and which are detailed in the following text. All cardiologists should have Level 

1 knowledge and skills. 

2. Educational Goals: 

The trainee will demonstrate expertise in the following aspects related to the 

procedure including:  

a. Understanding the appropriateness of procedure. The trainee should understand 

the indications for right and left heart catheterization, right ventricular 

endocardial biopsy, and be able to estimate the risk and benefit of procedures 

performed for diagnostic reasons. Knowledge of comorbid factors that increase 

the risk of a procedure should be demonstrated.  

b. Obtaining informed consent. The trainee should communicate the risk and 

benefits of a procedure in a manner that is understood by the patient and address 

questions raised by the patient. In situations where the patient cannot give 

informed consent, the trainee should obtain consent from appropriate sources.  

c. Administering anesthesia. The trainee should demonstrate knowledge of the 

pharmacology of medications used for conscious sedation, contraindications for 

their use, side effects, and the treatment of side effects. The trainee should 

develop the skills to make the patient comfortable during an examination, follow 

the degree of sedation, and recognize and treat complications. The trainee 



should develop skills in obtaining vascular access to the internal jugular, 

subclavian and femoral veins as well as the femoral artery and brachial artery.  

d. Coronary angiography and ventriculography. The trainee should develop skill 

in the injection of contrast material for angiography and recognize the potential 

complications of the use of x-ray contrast material. The trainee should develop a 

high level of competence in the interpretation of hemodynamic data and 

angiographic data. Accordingly, fellows are required to participate in a 

minimum of 100 such procedures.  

e. Pericardiocentesis. The trainee should be able to understand the indications and 

potential risks of cardiac pericardiocentesis, and demonstrate adequate skills in 

performing the procedure.  

f. Angioplasty, interventional procedures and Intra-aortic balloon 

counterpulsation. The trainee will acquire sufficient exposure to the indications, 

performance and management of complications related to these procedures.  

g. Evaluating and treating complications. The trainee should have full knowledge 

of complications of the procedures of diagnostic catheterization, the mechanisms 

for monitoring complications when suspected, and full knowledge and 

appropriate treatment of these complications.  

h. Right ventricular endocardial biopsy. The trainee should have full 

understanding of the indications for diagnostic endocardial biopsy, and have 

skill in performing this procedure both from the internal jugular and femoral 

venous approach. The fellow should have knowledge of the potential 

complications and be appropriately trained for emergent pericardiocentesis 

should complications arise.  

 

 



3. Responsibilities: 

All procedures will be performed only under the direct supervision of an 

Attending Cardiologist. Fellows will be responsible for performing a pre-procedural 

history and physical examination and discuss the relevant noninvasive studies and 

indication for the procedure with the Attending. The fellow’s responsibilities will also 

include explaining the procedures to patients, obtaining informed consent, and 

performing the procedure as well as all pertinent follow up care, including documenting 

and reporting the findings of the procedure when appropriate. The fellow will also be 

required to participate in all scheduled catheterization conferences. Fellows will be 

required to review/confirm the log of all procedures performed for purposes of 

credentialing.  

4. Teaching Conferences: 

A weekly catheterization conference is held each Tuesday from 7:30 to 9:00 am. 

5. Educational Objectives: 

The objectives of this service for the cardiology fellow are to offer the teaching 

and experience that will allow the fellow to develop expertise in invasive percutaneous 

cardiac procedures other than electrophysiologic. This will generally involve 

participation for four or more months on this service. The objectives of this service are as 

follows.  

The fellow should acquire skills in the technical performance of: 

a. Right heart catheterization 

b. Left heart catheterization 

c. Left ventricular cineangiography 

d. Coronary cineangiography 

e. Aortic root cineangiography 

f. Internal mammary cineangiography 



g. Coronary bypass graft cineangiography 

h. Pericardiocentesis 

i. Assistance with the various modalities of coronary angioplasty 

j. Temporary pacemaker placement 

k. Central line placement 

l. Pulmonary angiography 

The fellow should acquire the following cognitive skills: 

a. Indications for the above procedures 

b. Understanding and minimizing procedural risk 

c. Interpretation of cardiac hemodynamics including oximetry measurements and 

shunt detection 

d. Pre- and post- procedural care 

e. Appropriate utilization of the information gained from the above procedures 

f. Basic radiation physics as it applies to the performance of the above procedures 

g. Communication and counseling skills involved in preparing patients for these 

procedures  

6. Educational Purpose: 

The skills and techniques of cardiac catheterization remain an essential 

component of any cardiology practice. The cardiology patient sometimes presents a 

diagnostic dilemma that can only be resolved through the use of catheterization 

techniques. The variety of problems such as adult and congenital heart disease, the 

evaluation of complex pulmonary-vascular disease, and patients with chest pain and acute 

coronary syndromes, requires a skilled cardiologist. The skills required demand both 

diagnostic acumen and manual dexterity. The educational purpose of the cardiac cath lab 

exposure is to train the fellows to integrate the history, physical, and non-invasive data, 



and through the catheterization procedure ultimately formulate a final diagnostic and 

therapeutic plan.   

7. Teaching Methods: 

Good cardiac catheterization technique requires close supervision of the 

cardiology fellow. An attending cardiologist who is experienced in cardiac 

catheterization techniques closely supervises each procedure. The fellows are exposed to 

the styles and techniques from 5 -7 cardiologists which is valuable in terms of learning a 

variety of approaches. There is no procedure in the cardiac cath lab that is unsupervised. 

The supervision begins from the initial evaluation of the patient, writing of history and 

physical, reviewing laboratory data, reviewing physical exam, and the performance of the 

procedure. At the end of the procedure, as important as the procedure itself, is the post-

catheterization care which is again closely supervised and evaluated. Each fellow is 

required to see the patient post-procedure to discuss the results of the cath and the future 

plans with the patient and/or their family. This again is done in conjunction with the 

attending cardiologist. In addition, all films are reviewed in a timely fashion and all 

cardiac-catheterization reports are dictated by a cardiology fellow. Close communication 

with the referring physicians, referring fellows, and residents is essential and is also 

closely monitored. Our cardiac catheterization conferences review specific details of 

cardiac catheterization, diagnosis, technique, and involve reviews of the literature. We 

also offer didactic lectures in specific areas of the cardiac catheterization laboratory such 

as radiation safety, evaluation of valvular heart disease, coronary anomalies, and assorted 

other pertinent topics.  

8. Mix of diseases, patient characteristics, and types of clinical encounters, 

procedures, and services: 

As mentioned above, the cardiology fellow learns to perform complex invasive 

cardiac techniques, which include right heart catheterization, left heart catheterization, 



selective coronary arteriography, left ventriculography, selective vein graft arteriography, 

selective internal thoracic artery arteriography. Some or all of these techniques are 

performed with each cardiac procedure. The fellows generally perform between 250 - 

400 procedures. A log is maintained in the cardiac catheterization laboratory of every 

cardiology procedure and of each fellow’s involvement. As mentioned above, the fellow 

dictates each cardiology report that is thoroughly reviewed both before dictation and after 

dictation with a cardiology attending. There is a wide variety of cardiologic diseases 

including adult congenital heart disease, pulmonary disease, coronary artery disease, and 

cardiomyopathy. In the cardiomyopathy patient, myocardial biopsies will also be 

performed. Again an attending cardiologist closely supervises these procedures. There is 

a wide range of both gender and ethnic diversities seen in the cardiac catheterization 

laboratory. The fellows will frequently see patients in cardiology clinic, refer them for 

cardiac catheterization, and then perform the procedures themselves or refer the 

procedure to one of their colleagues. A large proportion of patients come from the 

inpatient service, or from the consultation service. These patients may be seen in the 

intensive care unit and telemetry units before referral to the cardiac cath lab. The fellows 

obtain consent on all of the patients and know the patients well before arrival in the 

cardiac catheterization laboratory. They will also meet patients in an outpatient, same day 

surgery area and perform the same consultation and consent as is done in the intensive 

care unit.  

9. Reading lists, pathological material, and other educational resources to be used: 

As mentioned above, we have weekly conferences that involve issues related to 

cardiac catheterization and monthly conferences related to specific, more defined, less 

care oriented discussions. There are a variety of textbooks available to the fellows in the 

cardiac catheterization laboratory and in the cardiology office areas. Fellows also have 

access to the internet, both in the main hospital and in the cardiology academic offices.  



10. Method of evaluation of fellows’ performance: 

At the end of each rotation, a fellow is counseled regarding their performance and 

during the period of time in the laboratory they are frequently counseled regarding their 

overall performance. The attending cardiologist who has had contact with the fellow 

directly submits the evaluations that are reviewed by the fellowship director.  

11. Clinical experience description: 

The clinical experience is essentially as described above. It involves evaluation 

and management of a wide variety of cardiac diseases that require invasive cardiology 

evaluation.  

12. Definition of the fellows’ supervision by the faculty: 

Again, as stated above there is no procedure in the cardiac catheterization 

laboratory that is not closely supervised by an attending cardiologist. Any patient who 

has a procedure in the cardiac catheterization laboratory is seen by both the fellow and 

the faculty before the start of the procedure. Careful review is mandated and essential for 

the safety of the patient and for the broadest educational experience for the fellow.  

13. Integration of medical problems, health promotion, and cultural, 

socioeconomic, ethical, occupational, environmental, and behavioral issues: 

Understanding the patients’ perception of their medical problem, their 

understanding of the procedure to be performed, their reaction to the disease, their ability 

to cope with the disease is an essential component of the fellow’s ability to perform 

ultimately in their own capacity as attending cardiologist. Each patient who is non-

English speaking has an interpreter that is involved with consent as well as a discussion 

of the procedure and post catheterization care. Socioeconomic issues profoundly 

contribute to the ability of our patients to conform to our recommendations; therefore, 

close occupational histories and social histories are required during the evaluation of the 



cardiac catheterization experience. With respect to occupational and environmental 

issues, a preoccupation with radiation safety is continually emphasized. Promotion of 

good health practices such as low cholesterol diets and smoking cessation and frequent 

referrals to our cardiac risk reduction clinic and cardiac rehab as well as coronary reversal 

program are emphasized as essential components of the overall cardiology care. 

14. Teaching rounds and conferences: 

The cardiac fellows are required to present cases at our cardiology conferences 

and to present didactic teaching experiences. They review a topic and integrate the 

literature related to a specific case. In addition, as mentioned above, formal cardiology 

seminars are held in which more specific topics are addressed by an attending 

cardiologist. 

15. Range of clinical problems and stages of illness: 

Again as discussed above, the fellow in the cardiac catheterization laboratories 

sees every patient, from the diastolic dysfunction patient to the severe cardiomyopathy 

patient. There is no aspect of adult cardiology that they are not exposed to in the cardiac 

catheterization laboratory. 

16. Humanistic qualities: 

As much through example as in practice, the humanistic qualities, which include 

respect for all patients is mandated during the fellows’ experience. It is emphasized that 

anyone can be trained to do diagnostic, invasive cardiology work, but the excellent 

cardiologist is respected by their patients and their peers for their humanistic as well as 

their intellectual abilities.  

17. Lines of Responsibility and Supervision: 

The fellow assigned to this service works directly under the supervision of the 

faculty assigned to perform cardiac catheterizations. The fellow is responsible for initial 



evaluation of patients referred for cardiac catheterization, preparing them for the 

procedure, working along side of the faculty in the performance of the procedure, and 

performing indicated post-procedure assessment. The faculty working with the fellow in 

performing this procedure on a patient is responsible for assuring that the fellow’s care of 

the patient is appropriate and that the fellow receives teaching and appropriate experience 

in learning the skills and judgment of performing cardiac catheterization. 

 

The trainee should possess the cognitive knowledge and technical skills detailed in the 

following text. 

Knowledge Base 

Level 1 Cognitive Knowledge 

1. Understand coronary anatomy, its variations, and congenital abnormalities 

2. Understand coronary physiology 

3. Understand cardiac hemodynamics, including the measurement and 

interpretation of pressure, flow, resistance, and cardiac output. Understand 

ventricular and myocardial mechanics and the determinants of cardiovascular 

performance 

4. Interpret hemodynamic findings in a variety of cardiac conditions, including 

various forms of myocardial disease, pericardial disease, valvular stenosis and 

regurgitation, congenital heart disease, and pulmonary vascular disease. 

Understand how to differentiate the hemodynamics of constrictive pericarditis 

from restrictive cardiomyopathy 

5. Understand the relationship between hemodynamic assessment as determined by 

invasive measurements and echocardiography in addition to other noninvasive 

modalities 



6. Understand the indications and contraindications for cardiac catheterization and 

coronary intervention 

7. Understand the complications of the procedure and their management, such as 

hypotension, acute myocardial ischemia, congestive heart failure, renal failure, 

contrast reactions, retroperitoneal bleeding, cardiac tamponade, vascular 

problems, arrhythmias, and stroke  

8. Select the optimal treatment modality, including medical therapy, percutaneous 

coronary and noncoronary intervention, or surgical therapy, with understanding 

of the indications for and risks of each revascularization strategy 

9. Understand the indications for and complications of temporary transvenous 

pacing  

10. Understand the indications for and complications of pericardiocentesis and 

recognize tamponade physiology 

11. Understand the indications for and complications of other laboratory procedures, 

such as endomyocardial biopsy, intra-aortic balloon counterpulsation, and 

retrieval of foreign bodies 

12. Understand basic principles of X-ray imaging, radiation protection, and 

radiation safety 

13. Understand the anatomy of and methods to access cardiac chambers and 

coronary arteries via the femoral, brachial, and radial access sites  

14. Interpret diagnostic coronary angiograms and appreciate the interface with 

noninvasive techniques of coronary imaging 

15. Interpret ventricular, atrial, and aortic angiography and determine left 

ventricular ejection fraction 

16. Understand the indications for and complications of contrast agents, the risk of 

contrast nephropathy, and the risks and benefits of various renal protective 

regimens  



17. Understand the indications for and complications of drugs commonly used for 

invasive procedures, such as unfractionated heparin, low-molecular-weight 

heparin, glycoprotein IIb/IIIa receptor antagonists and other antiplatelet drugs, 

direct thrombin inhibitors, vasopressors, vasodilators, and fibrinolytic and 

antiarrhythmic agents 

18. Understand the indications for and the mechanisms of action of mechanical 

circulatory support devices 

19. Understand the indications for and complications of vascular closure devices 

Level 1 Technical Skills 

1. Perform percutaneous vascular access from the femoral artery and vein and 

subclavian or internal jugular vein 

2. Perform right heart catheterization using a balloon flotation catheter 

3. Perform temporary right ventricular pacemaker insertion 

4. Perform left heart catheterization and coronary angiography of native arteries 

(using standard views) and left ventriculography under supervision 

Level 2 Cognitive Knowledge 

1  All Level 1 items 

2. Understand radiologic imaging, including design and operation of X-ray 

cineradiographic units, digital imaging and storage, radiation physics, factors 

influencing image quality, radiation quality assurance, and physiology of X-ray 

contrast media 

3. Understand the basic operation of physiologic recorders, pressure transducers, 

oximeters, and oxygen consumption measurement equipment  

4. Understand coronary physiology using techniques such as Doppler flow and 

fractional flow reserve 



5. Understand the indications for and methods of performing trans-septal 

catheterization 

6. Acquire knowledge of peripheral vascular anatomy and understand the 

indications and complications of peripheral vascular angiography 

Level 2 Technical Skills 

1. All Level 1 items 

2. Perform vascular access from the femoral, radial, or brachial route 

3. Perform left heart catheterization and coronary angiography, as well as 

visualization of venous bypass and internal mammary and radial artery grafts  

4. Perform angiography of the cardiac chambers (in addition to the left ventricle) 

and aorta 

5. Perform intra-aortic balloon insertion and operate a balloon pump 

6. Perform cardiac catheterization in common types of valvular, adult congenital, 

and cardiomyopathic heart disease 

7. Perform pericardiocentesis, preferably under echocardiographic guidance 

8. Perform right ventricular endomyocardial biopsy 

9. Perform vascular closure device insertion 

10. Perform aortography and femoral artery angiography 

Level 3 Cognitive Knowledge and Technical Skills 

The trainee should possess the cognitive knowledge and technical skills outlined 

in the previously published ACC training statement (2). In addition, the trainee should 

acquire knowledge about trans-septal catheterization, percutaneous management of 

access site complications, and management of other complications of including but not 

limited to coronary perforation, no reflow (and its prevention), and stent thrombosis. The 

trainee should obtain a core experience in balloon angioplasty, intracoronary stents, 

atherectomy techniques, distal (and proximal) protection devices, intravascular 



ultrasound, and measurement of fractional flow reserve. Familiarity with noncoronary 

(peripheral) angiography and intervention should be encouraged. 

Trainee Evaluation 

Fellow evaluation involves 3 components: cognitive, technical, and documentary. 

Case selection and pre-, intra-, and post-procedural care and judgment must be evaluated 

in every trainee. Facilities will foster the fellow’s involvement in the continuum of care 

(outpatient or inpatient) from pre-procedural assessment to post-procedural follow-up are 

required. In every fellow, interpretive skills that relate to assessment of complex 

hemodynamics, coronary angiographic images, and physiologic studies must also be 

evaluated. Quality of clinical follow-up, reliability, interaction with other physicians, 

patients, and laboratory support staff, and the initiative and ability to make independent, 

appropriate decisions are to be considered. The fellow must have knowledge of the 

specific equipment to be used in each procedure, including X-ray contrast, diagnostic 

catheters, and potential closure devices. Assessment of technical performance is also a 

requirement. This is best done by direct oversight during procedures of actual handling of 

equipment and devices, by assessment of the interaction of the fellow with the device and 

specific anatomy being treated, and by procedural complication rate. The competence of 

all cardiology fellow s in cardiac catheterization should be documented by both the 

cardiovascular program director and the director of the cardiac catheterization laboratory. 

All procedures performed by the fellow must be documented electronically or in a 

logbook. Responsibility for fellow evaluation resides with the catheterization laboratory 

program director and attendings, who perform the assessment of the success of the 

fellow’s progress in collaboration with the other program faculty. The overall evaluation 

includes rigorous compilation of fellow experience and assessment of the fellow’s 

cognitive knowledge, technical skill, and clinical and procedural judgment. Evaluative 



feedback, verbal and written, to the fellow on a bi-annual basis during the training period 

is vital to direct the trainee’s progress. 

B. INPATIENT ECHOCARDIOGRAPHY (4 months minimum) 

1. Resources: 

The primary experience for echocardiography is the UCDMC Echocardiography 

Service (Dr. William Lewis) which performs more than 12000 transthoracic and more 

than 250 transesophageal examinations per year. The population is approximately 60% 

inpatient and 40% outpatient, and includes a wide spectrum of acquired and congenital 

heart disease in patients of varying age and gender. Additional exposure is offered during 

clinical rotations at VA hospitals. A database of echocardiography cases having teaching 

value is kept on the computer in the UCDMC Echocardiography reading area.  

2. Educational Goals: 

The goal of the echocardiography rotation is to train fellows in the essentials of 

clinical echocardiography, and to provide additional training for those fellows who wish 

to pursue an academic career in echocardiography, including transesophageal techniques. 

For all fellows, training will include instruction in the basic aspects of ultrasound, 

instrumentation, the ability to perform routine transthoracic studies, including Doppler 

examinations, and to relate the findings to the patient's medical management. All fellows 

will attain at least basic expertise, during a minimum of 4 months of training and 

performance of at least 75 echocardiographic procedures and interpretation of at least 150 

transthoracic and transesophageal studies. Advanced training is available for fellows who 

wish to pursue careers in echocardiography and will incorporate more comprehensive 

training in transesophageal, stress (exercise and pharmacologic), intravascular, 

intraoperative, intracardiac, contrast, and interventional (performed during biopsy, 

pericardiocentesis) ultrasound techniques.  



Echocardiography plays an important role in the diagnosis and treatment of a 

wide variety of acquired and congenital cardiac disorders in a diverse group of patients. 

Accordingly, it is highly desirable that echocardiographic training provide exposure to 

the entire spectrum of acquired and congenital heart diseases in patients of varying ages 

and both genders (6).  

If the case mix available for the trainee is skewed, additional numbers of cases 

beyond the criteria quoted herein may be required to achieve a broad spectrum of 

experience (12). A computerized database is kept for all fellow echo exams 

To provide acceptable fellowship training in echocardiography, the laboratory has 

equipment with the capability for comprehensive TTE and TEE, including M-mode and 

2D imaging, pulsed and continuous-wave Doppler echocardiography, and color-flow 

imaging. In this regard, 3D echocardiography is becoming increasingly prevalent and is 

also available in the training environments. The ability to complete adequate training in 

echocardiography will depend on the background and abilities of the fellow, as well as 

the effectiveness of the instructor and laboratory. The current trend to introduce the 

fundamental principles, indications, applications, and limitations of echocardiography 

into the education of medical students and residents is encouraged and will facilitate 

subsequent mastery of this discipline. The components and requirements of the 3 levels 

of training in clinical echocardiography are summarized in Table 1 and described in 

detail in the following text. 

Level 1 Training (3 Months, at Least 75 Examinations Personally Performed, 

150 Examinations Interpreted) 

The first, or introductory, level requires 3 months of full-time training or 

its equivalent devoted to an understanding of functional anatomy and physiology 

in relation to the echocardiographic examination. During this time, the trainee 

should participate in the interpretation of a minimum of 150 complete (M-mode, 



2D, and Doppler) examinations and personally perform 75 of these studies. These 

initial training activities should take place under the supervision of the laboratory 

director, designated faculty, and cardiac sonographers. The Level 1 trainee should 

be able to recognize common cardiovascular pathologic entities. During Level 1 

training, some initial exposure to TEE and other special procedures may be 

appropriate. However, full competence in these areas requires additional training. 

No other clinical or service responsibility, other than required outpatient clinic 

and routine night call duties, should be expected of the trainee during his or her 3 

months of Level 1 training. Level 2 Training (3 Months of Additional Training, at 

Least 75 Additional Examinations Personally Performed, at Least 150 Additional 

Examinations Interpreted) During Level 2 training, emphasis should be placed on 

the variety, quality, and completeness of studies, on quantification in diagnostic 

studies, and on correlation with other diagnostic and clinical results in a broad 

range of clinical problems. To accomplish this, the fellow should devote an 

additional 3 months, or the equivalent, of full-time training, interpreting a 

minimum of 150 additional (300 total) complete ultrasound imaging and Doppler 

hemodynamic examinations. Of these, at least 75 (150 total) should be performed 

by the trainee under appropriate supervision. The fellow who has accomplished 

Level 2 training should be able to perform an echocardiographic and Doppler 

study that is diagnostic, complete, and quantitatively accurate. Competence at this 

level implies that the trainee is sufficiently experienced to interpret the TTE 

examination accurately and independently. Continued exposure to special 

echocardiographic procedures such as TEE, 3D, and stress echocardiography is 

appropriate during Level 2 training. However, to become fully competent to 

perform these techniques independently, the completion of Level 2 training and 

the supervised performance of the required number of special studies are 

necessary. 



3. Responsibilities: 

The fellow is responsible for the acquisition and interpretation of 

echocardiograms during this rotation, and are supervised by both technical staff and 

attending specialists in echocardiography. The fellow ultimately is responsible directly to 

the attending in echocardiography.  

4. Teaching Conferences: 

Fellows are expected to present relevant echocardiographic studies at the Tuesday 

morning conference. Didactic echo presentations are included in the Monday Core 

(weekly) lecture, and in the Wednesday morning non-invasive conference.  

5. Educational Objectives: 

The objective of this service for the cardiology fellow is to offer the teaching and 

experience that will allow the fellow to develop expertise in the performance and 

interpretation of advanced echocardiographic procedures and to refine skills in 

interpretation of resting transthoracic echocardiograms. To gain these skills will typically 

require two or three months on this service. The following are the objectives of this 

service.  

The fellow should acquire procedural skills in the following: 

a. Transthoracic echocardiography advanced skills 

b. Transesophageal echocardiography; intracardiac echo 

c. Exercise echocardiography 

d. Pharmacologic stress echocardiography 

e. The fellow should gain cognitive skills in the following: 

f. Interpretation of the above procedures as well as resting transthoracic 

echocardiograms 

g. Indications for the above procedures 

h. Appropriate use of the information gained from these procedures 



i. Safe performance of these procedures 

j. Patient counseling in preparing for and undergoing these procedures 

6. Educational Purpose: 

To teach the fellows the indications for echocardiography, the techniques of 

echocardiography, and how to interpret echocardiograms. This includes transthoracic, 

transesophageal, and stress echocardiography. 

7. Teaching Methods: 

Performance and interpretation of echocardiograms with faculty occurs on a daily 

basis. Fellows also work with the echocardiography technicians to learn the technique of 

echocardiography. Reading is assigned on a monthly basis and discussed at the monthly 

echocardiography teaching session with the laboratory director. Interesting cases are 

assigned for presentation once a month at the cardiology teaching conference. 

8. Mix of diseases, patient characteristics, and types of clinical encounters, 

procedures, and services: 

Echocardiograms may be performed on any patient seen at the UCDMC. These 

include young adults, geriatric patients, men, women, and pregnant women. All 

socioeconomic classes will be seen. The diseases seen include heart failure, coronary 

artery disease, congenital disease, valvular disease, and pericardial disease. Clinical 

encounters include patients in the coronary care unit while rotating through the inpatient 

service, patients throughout the hospital while rotating on the cardiology consult service, 

and patients in the outpatient setting who are referred in for testing while rotating through 

the echocardiography service. Procedures performed include transthoracic and 

transesophageal echocardiography, echocardiography guided pericardiocentesis, exercise 

stress echocardiography, dobutamine stress echocardiography, and intracardiac echo. 

 



9. Reading lists, pathological material, and other educational resources to be used: 

The primary textbook is “Echocardiography”, 6th edition, by Harvey 

Feigenbaum. Other textbooks include “The Echo Manual”, 3rd edition, by Jae Oh, James 

B. Seward, and A. Jamil Tajik, and standard general cardiology textbooks such as 

Braunwald’s “Heart Disease” and Hurst’s “The Heart”. There is a series of 

echocardiography tapes in the echocardiography laboratory from the Mayo Clinic that 

demonstrates the echocardiographic findings of a wide variety of diseases. There are also 

teaching files generated from interesting cases seen at the University of California, Davis 

Medical Center.  

10. Method of evaluation of fellows’ and fellows’ performance: 

At the end of each rotation, faculty will provide a written evaluation of the 

fellows to the fellowship director. The supervising attending will discuss the evaluation 

with each resident. 

Evaluation of competence is an integral and critical part of the educational 

process in echocardiography for a cardiology fellow. Optimal evaluation may be 

accomplished by direct observation of the ability of the trainee to perform and interpret 

the echocardiographic examination or may take the form of a practical or written 

examination, or both. It is recommended that such observational evaluation be done on a 

daily basis by the director of the laboratory or his or her associates and that it involve 

both hands-on and reading sessions. Evaluation of the competence of a cardiology fellow 

in echocardiography is the responsibility of the director of the echocardiographic training 

laboratory and the echo attendings. In addition, objective echo area examinations have 

been created for the fellows. It is recommended that all fellow’s who want to confirm 

their proficiency should strongly consider preparing for and taking the appropriate 

National Board of Echocardiography examination. 

 



11. Clinical experience description: 

Fellows rotating on the cardiology inpatient service or cardiology consult service 

are responsible for interpretation of some echocardiograms ordered on patients on their 

respective services. Any procedures required, such as pericardiocentesis, will be 

performed by the responsible fellow with a qualified faculty member. First year fellows 

rotating on the echocardiography service are responsible for performance and 

interpretation of outpatient transthoracic echocardiograms and all exercise stress 

echocardiograms. Second year fellows rotating on the echocardiography service are 

responsible for performance and interpretation of inpatient transthoracic 

echocardiograms, transesophageal echocardiograms and dobutamine stress 

echocardiograms. 

12. Definition of the fellows’ supervision by the faculty: 

Fellows are responsible for entering their initial interpretation of transthoracic 

echocardiograms into the echocardiography database. Studies are reviewed with the 

faculty member before being sent to medical records. The faculty member assigned to the 

echocardiography laboratory is responsible for supervising the stress echocardiograms 

and transesophageal echocardiograms being performed by the fellows. 

13. Integration of medical problems, health promotion, and cultural, socioeconomic, 

ethical, occupational, environmental, and behavioral issues: 

Since patients being seen on the echocardiography service are referred for a 

procedure and not for medical care, medical management decisions will not be made 

without first notifying the patient’s referring physician of the test results and involving 

the referring physician in the process. See the curriculum for patients being seen on the 

inpatient and consult service for discussion of this topic pertaining to these services.  

 



14. Teaching rounds and conferences: 

Echocardiograms will be read daily with the responsible fellow. There is a 

monthly didactic echocardiography conference as well as a monthly case presentation 

conference. 

15. Range of clinical problems and stages of illness: 

Fellows will see a wide variety of clinical problems due to the diversity of 

patients referred to the echocardiography service by physicians in all specialties at the 

University of California, Davis, Medical Center and Clinics. Patients will be seen in all 

stages of illness, including those who are normal to those gravely ill with terminal 

diseases and even some brain dead patients being evaluated for organ donation. 

16. Humanistic qualities: 

Fellows are required to be punctual for all studies, courteous to all patients, and 

collegial with other physicians and technicians. These qualities are graded in the fellows’ 

evaluation. 

17. Lines of responsibility and supervision: 

This service is primarily responsible for the performance and interpretation of 

stress and transesophageal echocardiography. The fellow assigned to this service is 

responsible for performing the studies under the supervision of the Echocardiography 

(Inpatient) faculty, with the directness of the supervision dependent on the level of 

experience and skill of the fellow, and for interpreting the studies under the supervision 

of the assigned faculty. The faculty is responsible for ensuring the fellow performs these 

tests in an effective and safe manner, and for providing teaching and direct supervision of 

these studies. 

 



C. OUTPATIENT ECHO, NUCLEAR CARDIOLOGY, PET, PET/CT 
AND STRESS TESTING (4 Months) 

1. Resources: 

The primary experience for this rotation is the UCDMC Echocardiography 

Laboratory, UCDMC Stress Laboratory and the UCDMC Nuclear Laboratory. The 

laboratories engage in clinical evaluation, diagnosis and clinical research.  Additional 

echoes, stress tests, and nuclear scans may be reviewed at VAS. 

2. Educational Goals: 

The goals of this rotation are to instruct the fellow in the indications, 

performance, and interpretation of echo, stress testing and diagnostic nuclear cardiology 

procedures.  

For exercise testing, the fellow should become proficient with performing and 

interpreting maximal and submaximal exercise tests, become familiar with exercise 

physiology, know the essentials of preparation for exercise testing, and know the clinical 

importance of the findings. The fellow will be instructed to perform all types of 

pharmacologic testing (dipyridamole, adenosine, dobutamine), and learn the indications 

for these methods. The fellow will be given primary responsibility to perform stress tests, 

under direct supervision of an attending and/or a specially trained exercise physiologist, 

or physician assistant.  

The goal of the nuclear cardiology component rotation is to provide a total 

experience over a 3 year period of a minimum 50 nuclear exams and 100 exercise studies. 

Exposure will include all relevant procedures including myocardial perfusion imaging 

and equilibrium blood pool radionuclide angiography.  

GENERAL TRAINING—Level 1 (Minimum of 2 Months) 

The fellow is exposed to the fundamentals of nuclear cardiology for a 

minimum period of 2 months during training. This 2-month experience provides 



familiarity with nuclear cardiology technology and its clinical applications in the 

general clinical practice of adult cardiology, but it is not sufficient for the specific 

practice of nuclear cardiology. The 3 components of training include a didactic 

program that includes lectures, self-study, radiation safety and regulations, 

interpretation of nuclear cardiology studies, and hands-on experience. 

Didactic Program 

• Lectures and self-study. This component consists of lectures presented on 

Wednesday 5:30-7pm monthly on the basic aspects of nuclear cardiology and 

parallel self-study material consisting of reading and viewing case files. The 

material presented integrates the role of nuclear cardiology into total patient 

management. Such information can be included within the weekly 

noninvasive or invasive cardiology conference, with presentation and 

discussion of nuclear cardiology image data as part of diagnostic and 

therapeutic management. 

• Knowledge and appreciation of radiation safety. The didactic program 

includes reading and practical experience with the effects of radiation and 

provides the fellow with an understanding of radiation safety as it relates to 

patient selection and administration of radiopharmaceuticals and utilization 

of CT systems.  

• Interpretation of Nuclear Cardiology Studies. During the 2-month 

rotation, fellows actively participate in daily nuclear cardiology study 

interpretation (minimum of 100 cases). Experience in all the areas listed in 

Table 1 is recommended. If some procedures are not available or are 

performed in low volume, an adequate background for general fellowship 

training can be satisfied by appropriate reading or review of case files. The 



teaching file consists of perfusion and ventricular function studies with 

angiographic/cardiac catheterization documentation of disease. 

• Hands-On Experience. Fellows perform complete nuclear cardiology 

studies alongside a qualified technologist or other qualified laboratory 

personnel. They, under supervision, observe and participate in a large number 

of the standard procedures and as many of the less commonly performed 

procedures as possible. Fellows have experience in the practical aspects of 

radiation safety associated with performing clinical patient studies. 

SPECIALIZED TRAINING—Level 2 (Minimum of 4 Months) 

Fellows who wish to practice the specialty of nuclear cardiology are 

required to have at least 4 months of training. Level 2 training includes a 

minimum of 700 h of radiation safety experience in nuclear cardiology. There 

needs to be didactic, clinical study interpretation, and hands-on involvement in 

clinical cases. In training programs with a high volume of procedures, clinical 

experience may be acquired in as short a period as 4 months. The additional 

training required of Level 2 trainees is to enhance their clinical skills, knowledge, 

and hands-on experience in radiation safety and qualify them to become 

authorized users of radioactive materials in accordance with the regulations of the 

NRC and/or the Agreement States.† 

Cardiac PET and PET/CT 

This level is for cardiology fellows who are interested in PET and/or 

PET/CT devices and who wish to become conversant with cardiac positron 

imaging. Training is therefore the same as for Level 1 training in nuclear 

cardiology but includes aspects specific to cardiac positron imaging. The 

additional proficiency to be acquired by fellows includes background in substrate 

metabolism, patient standardization and problems related to diabetes mellitus and 



lipid disorders, positron-emitting tracers of flow and metabolism, and technical 

aspects of positron and CT imaging. The didactic program includes the 

interpretation of cardiac PET studies of myocardial blood flow and substrate 

metabolism, the interpretation of studies combining SPECT for evaluation of 

blood flow with PET for evaluation of metabolism, the evaluation of diagnostic 

accuracy and cost-effectiveness of viability assessment of coronary artery disease 

detection, and the understanding of radiation safety as specifically related to 

positron emitters. Hands-on experience includes supervised observation and 

interpretation of cardiac studies performed with positronemitting radionuclides 

and PET and PET/CT imaging devices. 

3. Responsibilities: 

The fellow is responsible for the performance and interpretation of standard 

exercise tests, exercise and pharmacologic stress radionuclide perfusion imaging, gated 

blood pool imaging, and cardiopulmonary stress testing, all under the direct supervision 

of the Attending Cardiologist. The fellow will work directly with exercise lab personnel, 

and will participate in daily readout sessions with the Attending. The fellow is directly 

responsible to the attending of the exercise/nuclear lab for all components of this rotation.  

4. Teaching Conferences: 

Daily teaching meetings for all levels of individuals connected with the nuclear 

cardiology service or interested in cardiac imaging are held each afternoon. Daily readout 

sessions with the Attending are held in the clinical laboratory. In addition, the weekly 

Cardiology catheterization conference features a discussion of nuclear cardiology the first 

Tuesday of each month. The laboratory also maintains a collection of teaching cases 

available for review. Daily teaching meetings for echo and stress testing are held with the 

outpatient echo attending. Echo didactic presentations are made monthly at the 



Cardiology Catheterization Conference on the 3rd Tuesday of the month and at the 

weekly Core Conference (Mondays at noon).  

5. Educational Objectives: 

a. Outpatient Echo, Stress Testing: The objective of this service for the cardiology fellow 

is to offer the teaching and experience that will allow the fellow to develop expertise 

in performing and interpreting the basic non-invasive tests routinely performed by 

cardiologists. To gain the basics of this expertise will generally involve participation 

for two or three months on this service. It is understood that the foundation of these 

skills will be built upon during the fellow’s involvement with other services, 

particularly the Cardiology Inpatient and Cardiology Consultation services. The 

objectives of this service are as follows.  

The fellow should acquire skills in the performance and interpretation of: 

1) Resting transthoracic echoes 

2) Stress echoes including exercise, dobutamine, and amyl nitrate 

3) Myocardial perfusion and viability echo studies 

4) Stress ECG studies 

5) Standard Electrocardiograms 

Course work includes daily reading rounds, case presentations on the 1st Tuesday 

of each month, and a final exam at the end of year 1. It is expected that the fellow will 

read an echo textbook and review echo video cases. 

b. Nuclear: The objectives of this service for the cardiology fellow are to offer the 

teaching and learning experience that will allow the fellow to develop expertise in the 

evaluation and interpretation of nuclear cardiology procedures. This should include a 

basic understanding of the equipment, Single Photon Emission Computed 

Tomography (SPECT) imaging and gated SPECT imaging, radiation safety principles, 

exercise and pharmacologic-stress myocardial perfusion scans, myocardial infarct 



scans, radionuclide ventriculograms and first pass radionuclide studies. The cardiology 

fellow should understand the indications for exercise versus pharmacologic-stress 

testing and be able to safely supervise a proper examination. The cardiology fellow 

should gain a basic understanding of the computer workstations and principles of 

gated myocardial perfusion SPECT imaging. To gain the basics of this expertise will 

generally involve participation for two months on this service through those two 

months may be performed in conjunction with other experiences. A monthly 

(Wednesdays 5:30-7:30 PM) videoconference is held with didactic nuclear 

presentations. UC Davis is the internet hub and this program is transmitted to the 

fellows at UCSF, California-Presbyterian, and Stanford.  

D. ELECTROPHYSIOLOGY AND PACEMAKER/ICD FOLLOW-UP 
(2 months) 

1. Resources: 

a. EP: The primary Electrophysiology experience occurs at UCDMC (Dr. Kathryn 

Glatter, Director) during a minimum of 2 dedicated months. The UCDMC EP 

Laboratory provides comprehensive clinical services including arrhythmia 

consultation and cardiac pacing. During this rotation, the fellow will work under the 

supervision of electrophysiology attendings. 

b. ECG: The ECG and Holter laboratories at UCDMC as well as the UCDMC 

electrophysiology section provide comprehensive exposure to these modalities. 

c. Stress: The stress laboratory at UCDMC provides pharmacologic and exercise (bicycle 

and treadmill) testing on a daily basis. 

2. Educational Goals: 

a. EP: The goal of core training in electrophysiology is for fellows to acquire knowledge 

and experience in the diagnosis and management of arrhythmias, the indications and 



limitations of electrophysiologic studies, the appropriate use of antiarrhythmic agents, 

and to be exposed to noninvasive (ambulatory ECG, event monitoring, tilt-table 

testing, signal-averaged ECG) and invasive (electrophysiologic testing, implantation 

of cardiac arrhythmia control devices) techniques used to assess patients with 

arrhythmias. The fellow will be expected to gain familiarity with the basic components 

of device assessment and interrogation. The fellow will demonstrate knowledge of 

measuring pacing and sensing thresholds in patients with temporary pacemakers, as 

well as the appropriate indications for these procedures. Insertion of at least 10 

temporary pacemakers and performance of at least 10 cardioversions is required, 

during the clinical fellowship.  

b. ECG: The goal of training in ECG and Holter is to become familiar with most 

clinically encountered patterns and arrhythmias, understand the clinical importance of 

these findings, and have a basic understanding of the physiologic mechanisms 

involved in ECG waveforms. For Holter monitoring, the fellow should understand the 

differences in recording techniques, the potential pitfalls, and the variability in 

“normal” findings. Over the fellowship, a fellow will perform and interpret under the 

supervision of an Attending a minimum of 50 exercise ECG tests, at least 3500 

electrocardiograms, and a minimum of 75 ambulatory ECG recordings in order to 

acquire the skill necessary to eventually perform and interpret these studies 

independently. Fellows will also perform tilt-table testing in the UCDMC Holter 

laboratory.  

c. Stress: The goal is to understand indicators, protocols, limitations, and 

contraindications to stress testing. A thorough understanding of exercise physiology 

and the interpretation of normal and abnormal ECG and BP responses is required. 

 

 



3. Responsibilities: 

a. EP: The rotating fellow will see, evaluate, and participate in the management of new 

consults/ admission to the service in conjunction with the EP Attending. The fellow 

will also perform invasive EP studies and elective cardioversions under the direct 

supervision of the Attending. The fellow will observe and participate in at least one EP 

ablation procedure each week. Fellows will also participate in daily interpretation of 

ECG and Holter monitor recordings. The rotation fellow will also assist in evaluating 

patients with pacemakers and ICDs.  

b. ECG: The fellow on the EP service will be assigned ECGs to interpret. Their findings 

will then be reviewed by the EP attending. 

c. Stress: The fellow will perform stress testing according to the schedule of each 

laboratory, and be available for interpretation of all Holter monitors. The Holter results 

will be reviewed with the EP attending. 

4. Teaching Conferences: 

a. EP: The Electrophysiology team conducts a teaching conference every fourth Tuesday 

morning. Additionally, the ECG Teaching conference is held each month. 

b. ECG: The ECG teaching conference meets each month to review ECG, rhythm strips 

and Holter monitor tracings. Individual teaching is provided during the 

electrophysiology rotation, VAS rotations and the stress laboratory rotation as part of 

this experience. 

c. Stress: Stress testing is reviewed at the weekly cath conference on cases presented for 

cardiac cath. A didactic review is held in the Monday conference as well. 

5. Educational Objectives: 

The objectives of this service are to offer teaching and experience that will allow 

the fellow to develop experience in invasive percutaneous cardiac electrophysiologic 

procedures and non-invasive evaluation and management of complex arrhythmias. To 



gain the basics of this expertise will generally involve participation for two or three 

months on this service.  

The fellow should acquire experience in the technical performance of invasive 

and interventional procedures to diagnose and treat supraventricular rhythm 

abnormalities, including the use of AICDs, though he or she is not expected to gain 

expertise (which is gained in a separate fourth year fellowship elsewhere if desired by the 

fellow). The fellow may gain the experience needed to place permanent pacemakers. The 

fellow should gain expertise in the indications for and application of the data obtained by 

these electrophysiologic procedures. Additionally the fellow should gain experience in 

syncope evaluation including tilt table testing.  

The fellow should gain experience in the diagnosis and medical management of 

cardiac rhythm and conduction abnormalities possessed by inpatients whose primary care 

physician requests assistance. This will often include experience with interrogation, 

troubleshooting, and routine follow-up of pacemakers and AICDs. 

Both the inpatient and outpatient experiences should offer the fellow experience 

in antiarrhythmic drug management and arrhythmia risk stratification, as well as 

interpretation of ambulatory ECG monitors.  

a. EP: Levels of Training 

Level 1 

Within the cardiology core training program, Level 1 comprises at least 2 

months of CCEP rotation designed for cardiology fellow s to acquire knowledge 

and experience in the diagnosis and management of bradyarrhythmias and 

tachyarrhythmias. Level 1 fellow s still need to meet the requirements necessary 

for proper training in electrocardiography. Every cardiology fellow should learn 

the indications for and limitations of electrophysiologic studies, the ability to 

interpret intracardiac recordings such as AH, HV intervals and basic activation 



sequences during tachycardia, differentiation of a supraventricular and ventricular 

tachycardia, and the use of antitachycardia pacing to terminate tachyarrhythmias. 

Level 1 fellow‘s should learn the proper use of antiarrhythmic agents, including 

drug interactions and proarrhythmic potential. In addition, Level 1 fellow’s learn 

the appropriate indications for catheter ablation procedures. The Level 1 fellow is 

exposed to noninvasive and invasive techniques related to the diagnosis and 

management of patients with cardiac arrhythmias that include ambulatory 

electrocardiographic monitoring (see the Task Force 2 recommendations), event 

recorders, ILRs, exercise testing for arrhythmia assessment, tilt-table testing, 

invasive electrophysiologic studies, and implantation of cardiac arrhythmia 

control devices. The electrocardiographic manifestations of arrhythmias are 

taught on a regular basis during formal electrocardiogram (ECG) conferences. 

Additional experience in heart rhythm disorders and clinical correlations is 

obtained from didactic sessions and conferences; however, they must be 

supplemented by rotation on the arrhythmia consultation service, during which 

time the fellow will gain first-hand experience as a consultant in arrhythmia 

management. Arrhythmias associated with congenital heart disease and exposure 

to cardiac and noncardiac surgical procedures are important components of the 

arrhythmia core training. The Level 1 cardiology fellow’s experience also 

includes learning the fundamentals of cardiac pacing, recognizing normal and 

abnormal pacemaker function, indications for temporary and permanent pacing 

and the implantation of ICDs (4), pacing modes, and understanding basic 

techniques for interrogation, programming, and surveillance of pacemakers and 

ICDs. Fellow s learn the indications and limitations of biventricular pacing in 

patients with congestive heart failure. The cardiology trainee is formally 

instructed in and gain experience with the insertion, management, and follow-up 

of temporary pacemakers (4); measurement of pacing and sensing thresholds and 



recording of intracardiac electrograms for management of patients with temporary 

pacemakers; and indications and techniques for elective and emergency 

cardioversions (15). Temporary pacemaker and cardioversion exposure is 

performed in other venues such as the cardiac catheterization laboratory or the 

critical care setting. Insertion of a minimum of 10 temporary pacemakers and 

performance of at least 10 elective cardioversions are required. The cardiology 

fellow is formally instructed in and gain experience with the application of and 

use of transcutaneous pacing systems. These experiences can be obtained 

throughout the cardiovascular clinical training period. 

b. ECG: Although every physician should have a basic knowledge of 

electrocardiography, and the general internist should have more advanced knowledge 

than most others, the subspecialist in cardiology should be familiar with nearly all 

clinically encountered patterns of depolarization and repolarization and of 

arrhythmias. The fellow should understand clinical implications, sensitivity, and 

specificity of the test, and should be able to identify normal variants. The fellow 

should have sufficient basic knowledge to understand the physiologic mechanisms for 

arrhythmias and electrocardiographic waveforms rather than to simply recognize 

patterns. The recognition and understanding of the basis for the items included in 

Appendix 1 of the COCATS 3 task force report are minimum requirements for each 

trainee. The fellow should also be familiar with the instrumentation necessary to 

acquire, process, and store electrocardiograms (ECGs), in both analog and digital 

format. The fellow should understand the effect of acquisition rates and filter settings, 

as well as recognize electronic artifacts. The fellow should be able to accurately 

measure basic ECG intervals in both analog and digital systems. 

 

 



ECG Evaluation 

The fellow must become familiar with the indications for electrocardiography and 

electrophysiologic studies. Similarly, the fellow should be familiar with the principles of 

intracardiac electrophysiologic studies, their indications, contraindications, sensitivity, 

and specificity (see the Task Force 6 report). The fellow will be evaluated on an ongoing 

basis by the responsible faculty to determine that the trainee has integrated these 

knowledge bases. Because of variability in training in electrocardiography and to 

document the trainee’s proficiency, an in-training examination in electrocardiography is 

used and implemented by the training program. The Adult Clinical Cardiology Self-

Assessment Program (ACCSAP) contains a self-assessment examination in 

electrocardiography, which is used for the area examination and is useful for identifying 

knowledge areas of specific weakness and levels of proficiency. 

Ambulatory ECG Monitoring 

Goal of Training 

The technology is not perfect, and multiple methods of recording and 

analysis are currently in use. The fellow should understand the differences 

between continuous and intermittent recordings and the advantages and 

disadvantages of each and should have a basic knowledge of the various methods 

used for arrhythmia and ST-segment detection, classification, and analysis. The 

fellow should understand the potential pitfalls inherent in each method. In 

addition, the fellow should have current knowledge about what may represent a 

“normal” finding for various age groups during sleeping and waking hours and 

what should be considered “abnormal,” realizing that the clinical significance of 

some findings on ambulatory monitoring is still 

 



In-Training Evaluation 

Because of the large number of different rhythm patterns seen during 

routine clinical ambulatory ECG recordings and the many technologic 

approaches, it may not be possible to assess adequately a fellow’s expertise in 

ambulatory electrocardiography by a uniform, written examination. Thus, the 

trainee must be given the responsibility for initial interpretation of all phases of 

the ambulatory ECG study. The fellow should provide a detailed interpretation 

and review it with the attending cardiologist responsible and experienced in 

ambulatory electrocardiography. This attending cardiologist is responsible for the 

evaluation and documentation of the fellow’s progress and skills. 

6. Educational Purpose 

a. Electrophysiology Laboratory: To teach the trainee fellows in 

1) Indications for, and performance of electrophysiologic studies.  

2) Indications for and surgical implantation of permanent cardiac pacemakers. 

3) Follow-up of patient with permanent pacemakers. 

4) Interpretation of ECG and arrhythmias; arrhythmia treatment 

5) Indications for and performance and interpretation of Tilt-table studies. 

b. Stress Testing Laboratory: To teach the fellows the indications for stress testing, the 

techniques of stress testing, and the interpretation of stress tests. 

7. Teaching Methods 

a. Electrophysiology Laboratory: Performance and interpretation of ECG with faculty 

occurs on a daily basis. Fellows also work in the pacemaker clinic to learn the 

technique of interrogating pacemakers. Reading is assigned on a monthly basis and 

discussed at the monthly ECG teaching session with the laboratory director. 

Interesting cases are assigned for presentation once a month at the Tuesday 



conference. Cases are also presented and discussed during inpatient rounds and the 

Internal Medicine Wednesday morning cardiology conference (weekly). 

b. Stress Testing Laboratory: Fellows will rotate through the non-invasive service on a 

monthly basis. Performance and interpretation of stress testing with faculty occurs on a 

daily basis. Faculty on the echocardiography service will supervise the fellows 

performing exercise treadmill, bicycle testing, arm ergometry, and dobutamine stress 

tests. The supervising faculty will then interpret the tests with the trainee. Textbook 

reading is also assigned to the trainee while on the non-invasive service. 

8. Mix of diseases, patient characteristics, and types of clinical encounters, 

procedures, and services 

a. Electrophysiology Laboratory: Electrophysiologic studies, tilt-table studies and 

pacemaker implants are undertaken in both outpatient and inpatients. These include 

young adults, geriatric patients, men, women, and (occasionally) pregnant women. All 

socioeconomic classes will be seen. The diseases seen include heart failure, coronary 

artery disease, bradycardia, supraventricular bradycardia, ventricular tachycardia and 

syncope. Clinical encounters include patients throughout the hospital while rotating on 

the service, and patients in the outpatient setting. Procedures performed include EP 

studies, pacemaker implantations and tilt-table studies. 

b. Stress Testing Laboratory: Stress tests may be performed on any patient seen at the 

University of California, Davis, Medical Center and Clinics. These include young 

adults, geriatric patients, men, women, and pregnant women. All socioeconomic 

classes will be seen. The diseases seen include heart failure, coronary artery disease, 

congenital disease, valvular disease, and arrhythmias. Clinical encounters include 

inpatients throughout the hospital, and patients in the outpatient setting who are 

referred in for testing. Procedures performed include exercise treadmill testing, bicycle 

testing, arm ergometry, and dobutamine stress testing. 



9. Reading lists, pathological material, and other educational resources to be used 

a. Electrophysiology Laboratory: The primary textbook is a standard general cardiology 

textbook such as Braunwald’s “Heart Disease” and Hurst’s “The Heart”, sections on 

electrophysiology.  

b. Stress Testing Laboratory: The primary textbook is “Manual of Exercise Testing” by 

Victor Froelicher. Standard general cardiology textbooks such as Braunwald’s “Heart 

Disease” and Hurst’s “The Heart” will also be used. 

10. Method of evaluation of fellows’ performance: 

At the end of each rotation, faculty will provide a written evaluation of the 

fellows to the fellowship director. The supervising attending physician will discuss each 

evaluation with the fellow. 

11. Clinical experience description 

a. Electrophysiology Laboratory: Fellows on this service are responsible for performance 

and interpretation of tilt-table studies, EP studies and permanent pacemaker 

implantation, as well as evaluating arrhythmia and conduction disease patients, all 

under the supervision of the attending cardiologist. 

b. Stress testing Laboratory: First year fellows rotating on the non-invasive service will 

perform inpatient and outpatient exercise stress tests requested for that day that are 

being performed in the hospital laboratory. These tests will be supervised and overread 

by the supervising echocardiography attending. Second year fellows rotating on the 

echocardiography outpatient dobutamine stress echocardiograms. These studies will be 

supervised and overread by the attending physician. 

12. Definition of the fellows’ supervision by the faculty 

a. Electrophysiology Laboratory: Fellows are responsible for entering their initial 

interpretation of the computer interpreted ECG. Studies are reviewed with the faculty 



member before being sent to medical records. The faculty member assigned to the 

ECG/EP laboratory is responsible for supervising the tilt-table and permanent pacer 

implantations, and electrophysiologic studies performed with fellow, as well as 

supervising the fellows’ evaluation of electrophysiology consultations. A faculty 

member will be available at all times to the fellow for case discussion. 

b. Stress Testing Laboratory: Fellows are responsible for entering their initial 

interpretation of stress tests into the database. Studies are reviewed with the faculty 

member before being sent to medical records. The faculty member assigned to the 

echocardiography laboratory is responsible for supervising the stress tests being 

performed by fellows on the non-invasive service and the echocardiography service. 

13. Integration of medical problems, health promotion, and cultural, 

socioeconomic, ethical, occupational, environmental, and behavioral issues 

a. Electrophysiology Laboratory: Since patients being seen on the EP service are referred 

for a procedure and not for continuing care, medical management decisions will be 

made in conjunction with the patient’s referring physician.  

b. Stress Testing Laboratory: Since patients being seen for stress testing are referred for a 

procedure and not for continuing care, medical management decisions will not be 

made without first notifying the patients referring physician of the test results and 

involving the referring physician in the process. See the curriculum for patients being 

seen on the inpatient and consult service for discussion of this topic pertaining to these 

services. 

14. Teaching rounds and conferences 

a. Electrophysiology Laboratory: Teaching rounds will be held with the fellow and 

faculty as cases to present arise. There is a monthly didactic EP/ECG conference as 

well as a monthly case presentation conference. 



b. Stress Testing Laboratory: Stress tests will be read daily with the responsible fellow. 

The laboratory director will also present didactic lectures on stress testing during the 

weekly Monday noon lecture series.  

15. Range of clinical problems and stages of illness 

a. Electrophysiology Laboratory: Fellows will see a wide variety of clinical problems 

due to the diversity of patients referred to the EP service by physicians in all 

specialties at the University of California, Davis, Medical Center and Clinics. Patients 

will be seen in all stages of illness, including those who are normal to those gravely ill. 

b. Stress Testing Laboratory: Fellows will see a wide variety of clinical problems due to 

the diversity of patients referred to the stress laboratory by physicians in all specialties 

at the University of California, Davis, Medical Center and Clinics. Diseases 

encountered include non-cardiac chest pain, coronary artery disease, valvular disease, 

cardiomyopathy, and arrhythmias. Patients will be seen in all stages of illness, 

including those who are normal to those gravely ill with terminal diseases and being 

evaluated for heart transplantation and other operative procedures. 

16. Humanistic qualities 

a. Electrophysiology Laboratory: Fellows are required to show empathy for the patient, 

be punctual for all studies, courteous to all patients, and collegial with other physicians 

and technicians. These qualities are graded in the fellows’ evaluation. 

b. Stress Testing Laboratory: Fellows are required to be punctual for all studies, 

courteous to all patients, and collegial with other physicians and technicians. These 

qualities are noted in the fellows’ evaluation that is forwarded to the fellowship 

director. 

 

 



17. Lines of Responsibility and Supervision: 

The fellow assigned to this service is responsible for initial evaluation of patients 

who are referred to it for consultation in the diagnosis and management of arrhythmia and 

conduction disorders, and for initial assessment of patients who are to undergo 

electrophysiologic procedures (e.g. cardioversion, arrhythmia studies, pacemaker 

placements, AICD placements), and participating in those procedures. The faculty 

assigned to this service are responsible for the supervision of the fellow in appropriate 

and safe performance of these tasks, and for instructing the fellow in the cognitive and 

procedural skills of these evaluations and procedures.  

The program director maintains records of each individual’s training experiences 

and performance of various procedures for appropriate documentation for Levels 1, 2, 

and 3. The fellow s should also maintain records of participation in the form of a logbook 

containing clinical information, procedure performed, and outcome of procedures, 

including any complications encountered.  

The ACGME has published the essential components of a specialized program for 

training in CCEP. The ABIM provides a special examination for additional certification 

in CCEP. Information concerning the training requirements for admission to the 

examination can be obtained from the ABIM; such requirements include 1 additional year 

of training in an ACGME-accredited electrophysiology program. Subsequent privileges 

to perform invasive procedures should be granted primarily on the basis of the technical 

expertise acquired in the training program, the documented training, and the 

recommendations of the directors of electrophysiology/pacing programs. 

The Heart Rhythm Society strongly recommends the COCATS Task Force 6 

training requirements for CIEDs. As the Society’s 2004 Clinical Competency Statement 

on Training Pathways for Implantation of Cardioverter Defibrillators and Cardiac 

Resynchronization Devices (21) and the 2005 Addendum (22) sunsets in October 2008, 



the Society recommends that physicians who wish to incorporate CIED implantation and 

follow-up into their clinical 

practice meet the training requirements described in this document and passage of 

the International Board of Heart Rhythm Examiners’ (IBHRE) Examination of Special 

Competency in Cardiac Pacing and Cardioversion Defibrillation for the Physician (23) 

and or the American Board of Internal Medicine CCEP Examination (for those who 

complete a CCEP fellowship, which demonstrate knowledge essential to the practice of 

heart rhythm management. 

E. AMBULATORY EXPERIENCE: 

1. Resources 
 
a) UCDMC Cardiology Outpatient Clinic:  Fellows will spend one-half day every week in 
the UCDMC Clinic. This clinic is designed to permit an exposure to a wider variety of patients in 
terms of gender, race, age and socioeconomic status, as well as different cardiac issues than 
those encountered during the 3 year VAS experience. Fellows see new patient consults referred 
from UCDMC Primary Care as well as follow-up of patients seen previously. All patients will be 
precepted with a dedicated Attending present in the clinic. 
 
b) VA Healthcare Cardiology Clinic: The VA cardiology service (VAS), Dr. Saul Schaefer, 
Director, provides fellows an opportunity to follow and manage patients for up to 3 years in an 
outpatient setting. Fellows participate in this clinic at the VA Hospital one-half day every week. 
Fellows see on average one new patient and less than 6-8 return patients on their clinic day. 
Fellows are directly responsible for care of the patients to which they have been assigned. On 
each day, one attending is present solely to supervise the fellows in this capacity, and is available 
in the clinic for questions. There will be no less than one attending for 4 fellows.  
 
c. Cardiac Transplant Clinic: The Cardiac Transplant Clinic will occur at Sutter Memorial 
Hospital, John Chin, M.D., Director, will provide fellows an opportunity to observe and follow 
cardiac transplant patients. Fellows attend the clinic on Wednesday afternoons from 12:00-3:00 
at the Outpatient Transplantation Services Clinic.  
 

2. Educational Goals 

The goals of the ambulatory experience are to provide exposure to outpatient 

cardiology practice, including both consultative and continuity experiences, to provide a 

means for clinical follow-up of patients recently discharged from the hospital. The 



outpatient experience is comprised of the VAS Cardiology Clinic and the UCDMC 

Cardiology Clinic. 

3. Educational Purpose 

a. UCDMC Cardiology Outpatient Clinic: A major portion of cardiovascular disease 

affects ambulatory patients. Additionally, with increasing emphasis placed on cost 

effective care, emphasis on outpatient care has magnified. Accordingly, educating 

cardiology fellows in the practice of outpatient diagnosis and treatment of cardiac 

disorders has become a significant part of their development as competent 

cardiologists. It is the purpose of the outpatient clinics to offer the opportunity for 

cardiology fellows to learn with a wide variety of cardiac disease patients, the skills 

needed to competently and efficiently perform a cardiac history and physical, 

formulate a diagnosis or assessment of interval progress, create a plan for ongoing 

therapy and risk intervention, and motivate patients to follow that plan, all in an 

efficient, cost effective, but effective manner. 

b. VA Healthcare Cardiology Clinic: The educational purpose of the VAS is to provide 

ambulatory care of veterans with cardiovascular diseases including ischemic heart 

disease, congestive heart failure, valvular disease, atrial and ventricular 

dysarrhythmias, hypertension, and dislypidemias. The service also provides 

educational opportunities in non-invasive cardiology including transthoracic and 

transesophageal echocardiography, exercise electrocardiography with and without 

echocardiography, electrocardiography, and ambulatory electrocardiography. The VA 

experience also allows fellows to learn management techniques of intensive care unit 

patients with primary cardiovascular problems. 

c. Cardiac Transplant Clinic: Fellows will develop diagnostic and management skills for 

cardiac transplantation services. 

 



4. Teaching methods 

a. UCDMC Cardiology Outpatient Clinic: All patients seen by cardiology fellows shall 

have their care overseen by a faculty physician who shall be physically present in the 

clinic in which the patient is seen. In general, the cardiology fellow will initially 

interview and examine a patient, after reviewing the patient’s medical record, then 

discuss the patient with the faculty cardiologist present who will also examine the 

patient, then formulate and institute a care plan with the attending. The depth of 

supervision will vary depending on the experience and skill of each fellow, typically 

allowing greater independence with increasing seniority. Succinct discussions of the 

disease entities presented and their management will be encompassed in these 

encounters. 

b. VA Healthcare Cardiology Clinic: The teaching methods focus on patient encounters 

in the ambulatory clinic, non-invasive laboratories, and ICU. These encounters are 

supervised by a faculty attending. Interpretations of studies, and patient evaluations are 

reviewed individually with the fellow. A weekly schedule of these activities is 

prepared. In addition to pathophysiologic and case management teaching in the clinic 

and bedside, there are didactic sessions of interpreting echocardiography and 

electrocardiography that are regularly held. Finally there are didactic teaching 

conferences at the VA which occur generally on a weekly basis (Tuesday 12:15 PM).  

c. Cardiac Transplant Clinic: Fellows will take history, perform physical examinations 

on pre-op patients. They will organize and review pre-operative studies. They will 

learn to manage CHF medications and cardiac medications in transplant patients. 

5. Mix of diseases, patient characteristics, and types of clinical encounters, 

procedures, and services 

a. UCDMC Cardiology Outpatient Clinic: A wide spectrum of cardiologic diseases is 

expected to be encountered by the fellow in the outpatients seen. Clearly common 



disorders such as coronary disease and heart failure will be seen most often, but lesser 

numbers of valvular, arrhythmic, pericardial, congenital disease patients will also be 

seen, as will the risk factors such as hypertension and hyperlipidemia that predispose 

to some of these diseases. Patients seen will be both sexes and range from young adult 

to the elderly, and a full spectrum of socioeconomic status. Pediatric cardiac patients 

will be encountered during the elective pediatric elective. Clinical encounters will 

include initial evaluation of new or referral patients, routine return evaluations, 

preoperative/preprocedural assessments, and postoperative/postprocedural evaluations. 

Procedures will in most cases be limited to the physical exam including blood pressure 

determination, but in select settings may include fluid or inotropic infusions, 

intravenous diuresis, or pacemaker interrogation. Ancillary services available include 

nursing assessment, social service assessment, home health nursing, patient call triage, 

and computer availability of selected medical records and testing results. CHF and pre-

op and post-op transplant patients are seen at UCDMC and at the newly added 

transplant clinic at Sutter Memorial Hospital (Wednesday afternoon), Dr. Chin, 

Director. 

b. VA Healthcare Cardiology Clinic: The patient population in the VA Clinic is mostly 

adult males referred for a wide variety of reasons, including routine management of 

common cardiology problems, preoperative evaluations prior to noncardiac surgery, 

evaluations for potential revascularization procedures (surgical and interventional), 

post-revascularization follow-up, follow-up of recently discharged patients, and 

referrals for complex cardiology problems. On-line medical records with all relevant 

laboratory data, and radiology results and other diagnostic tests are available via the 

dedicated computer system. 

 

 



6. Reading lists, pathological material, and other educational resources to be used 

a. UCDMC Cardiology Outpatient Clinic: Due to the time constraints of clinic practice, 

teaching and learning are done by means of case presentation and discussion. For aid 

in these efforts, appropriate textbooks and reference books are available in the 

immediate work area. 

b. VA Healthcare Cardiology Clinic: Fellows will be provided as part of their clinical 

rotations, a reading list of pertinent landmark articles regarding pertinent issues of 

cardiovascular medicine. There is a library on site for educational resources. 

7. Method of evaluation of fellows’ performance 

a. UCDMC Cardiology Outpatient Clinic: At the conclusion of each clinic rotation 

(quarterly for the continuity clinics) faculty will evaluate each fellow verbally and by 

means of a written form which will be submitted to the fellowship director. 

b. VA Healthcare Cardiology Clinic: Attendings at the VA will complete evaluation 

forms of the fellow’s performance on a monthly basis. These evaluation forms will be 

personally reviewed with the fellow prior to submission. 

c. Cardiac Transplantation Clinic: Dr. Chin will evaluate each fellow verbally and by 

means of a written form which will be submitted to the fellowship director. 

8. Clinical experience description 

a. UCDMC Cardiology Outpatient Clinic: The clinical experience will include 

evaluation and management of a wide variety of patients with cardiac diseases, as 

listed above, in the outpatient setting where fellows will learn to render care in a time-

constrained, efficient, focused, and cost-effective manner. Subspecialty clinics will 

focus on certain areas of and approaches to cardiac disease with the supervision of 

faculty specializing in those areas, while the continuity clinics will emphasize the 

outpatient practice of general cardiology. 



b. VA Healthcare Cardiology Clinic: As noted above, the clinical experience will be very 

diverse with the exception of few female patients. It will cover all facets of valvular 

and ischemic heart disease, heart failure, atrial and ventricular dysarrhythmias and 

non-invasive cardiology and ICU management of critically ill patients.  

9. Definition of the fellows’ supervision by the faculty 

a. UCDMC Cardiology Outpatient Clinic: Each patient is the ultimate responsibility of 

the faculty supervising the clinic in which the patient is seen, and the faculty must 

therefore participate in the care of each patient. This dictates that fellows who see 

patients in a clinic must involve the clinic faculty in that care. The extent of 

involvement will be dictated by the seniority, experience, and capabilities of each 

fellow, and the complexity of a patient’s condition, in general decreasing as the fellow 

progresses in these characteristics. At all times, a faculty will be physically available 

for consultation to the fellow. 

b. VA Healthcare Cardiology Clinic: Fellows will always work under the supervision of 

the faculty. There is always a faculty physician in clinic to review outpatient 

management of patients by the fellows. Cases are presented to the attending with 

feedback given. Fellows participate in non-invasive procedures such as 

transesophageal echocardiography and stress echocardiography. This is done with the 

active participation of an attending who then reviews the findings with the fellow. 

There are dedicated echo and ECG review sessions with the faculty. Daily rounds with 

faculty are performed by the fellow in the ICU setting. 

10. Integration of medical problems, health promotion, and cultural, socioeconomic, 

ethical, occupational, environmental, and behavioral issues  

a. UCDMC Cardiology Outpatient Clinic: An integral part of understanding the 

presentation of a patient, the patient’s understanding and reaction to his or her disease, 

and the patient’s capacity to cope with and participate in managing that disease, is an 



understanding of the cultural, socioeconomic, ethical, and behavioral characteristics; 

similarly, knowledge of the patient’s occupational and environmental situation may 

contribute significantly to understanding contributing causes of the disease and its 

manifestations. Therefore, fellows will be encouraged to elicit information regarding 

these issues with patients and discuss them with the clinic faculty so they can be 

included in the teaching discussion and management planning of the patient. 

Additionally, promotion of good health practices such as risk factor modification, 

healthy lifestyle, and adherence to care plans, should be discussed with each patient 

with the guidance of the faculty. 

b. VA Healthcare Cardiology Clinic: These issues frequently are a component of the 

medical and psycho-social issues in the veteran population. Particularly, in this low 

income set of patients, the environmental, occupational, socioeconomic behavioral 

issues are critically important and impact patient’s compliance with medications as 

well as risk factors for disease progression. These issues including smoking cessation, 

dietary issues, and exercise prescriptions are addressed frequently. 

11. Teaching rounds and conferences 

a. UCDMC Cardiology Outpatient Clinic: Due to the nature of the outpatient experience, 

teaching in the clinics will center around the presentation of individual patients to the 

faculty with didactic discussion to the extent indicated by each patient’s situation. 

Regularly scheduled Cardiology teaching conferences will include material applicable 

to outpatient care. 

b. VA Healthcare Cardiology Clinic: The teaching rounds occur in clinic, the non-

invasive lab, and the ICU. Fellows on the VA service are given time to attend 

cardiovascular medicine conferences at UCDMC. A Tuesday 12:15 PM conference is 

also held weekly at the VAS. 

 



12. Range of clinical problems and stages of illness 

a. UCDMC Cardiology Outpatient Clinic: As discussed above, the fellows will 

experience patients with a wide range of cardiologic problems in the outpatient clinics. 

Additionally, they will experience patients possessing the full range of stages of 

disease, from apparently healthy persons with need for risk factor modification, to end 

stage individuals requiring frequent follow-up and hospitalizations. 

b. VA Healthcare Primary Care Cardiology Clinic: The fellows care for patients with a 

wide range of clinical problems in all stages of illnesses as noted above. These 

experience range from ambulatory care patients without significant medical problems 

to patients admitted to the ICU with critical illness, with all ranges of disease 

progression in between. Critical patients may also be transferred to UCDMC for 

interventions or surgery. 

13. Humanistic qualities 

a. UCDMC Cardiology Outpatient Clinic: The philosophy of treating patients with 

politeness, concern, and respect will be emphasized in the fellows’ clinic experience, 

both to enhance the effectiveness of their patients’ care and because it is consistent 

with the purpose of the medical profession. 

b. VA Healthcare Primary Care Cardiology Clinic: As noted in above, there are many 

psycho-social issues that are interfaced with the medical problems of these patients. 

The discussion of patient cases always emphasizes the humanistic concerns of the 

position. 

14. Lines of Responsibility and Supervision 

a. UCDMC Cardiology Outpatient Clinic: All fellows participate throughout their 

training in caring for patients in the outpatient clinics, including continuity care clinics 

and subspecialty clinics. Each fellow in a continuity clinic will be responsible for the 

initial evaluation of and creation of a care plan for patients assigned specifically to him 



or her. The faculty assigned to that clinic will be responsible for directly supervising 

the fellow’s care of those patients by having the patient’s history and physical 

presented, examining the patient, and concurring with or altering the proposed care 

plan; the extent of this supervision will vary, generally decreasing with the advancing 

seniority, experience, and skill of the fellow, but will always be provided by a faculty 

physically present. In the subspecialty clinics, the guidelines of responsibility and 

supervision are the same, except that the fellow may not have patients specifically 

assigned to him or her, rather be assigned patients as appropriate by the faculty 

supervising the clinic. 

b. VA Healthcare Primary Care Cardiology Clinic: The fellows are responsible for 

seeing assigned outpatients during clinics, interpreting echocardiograms, performing 

and interpreting exercise ECGs, and making rounds on cardiology inpatients. They are 

responsible for presenting these patients to, and reviewing the studies with, the 

assigned faculty, by whom they are supervised. The assigned faculty are responsible 

for supervising the fellows in performance of these responsibilities. 

c. Cardiac Transplantation Clinic: Fellows will present cases to Dr. Chin who will have 

ultimate responsibility for patient management. 

F. INPATIENT EXPERIENCE 

1. Resources: 

Within the 36 months of training, 12 months are dedicated to clinical practice. 

This is comprised of the following rotations. 

a. UCDMC CICU service (minimum 4 months): This rotation provides exposure to 

critically ill and consult cardiac patients. The goals of this rotation are to develop skills 

related to the care of acutely and critically ill patients, including hemodynamic 

monitoring, hemodynamic support, and ventilator management. In the CCU, medical 

residents are primarily responsible for all patients. The fellow is responsible for 



supervising the house staff teams assigned to the CCU, and should assist in the 

management of any CCU patient as needed. The fellow is responsible for those 

patients admitted to the CCU who are under the care of full-time faculty, and will 

coordinate management of such patients under the direction of that faculty member. A 

dedicated CCU attending will oversee all aspects of the fellow’s duties, will make 

rounds with the fellow daily, and will be available for any questions. Teaching rounds 

are held daily with all members of the CCU team, and are organized by the fellow 

and/or attending (usually 6 days per week). 

b. UCDMC CCU B service: The CCU B service is a faculty and cardiology fellow (non-

resident) inpatient cardiac care service. This cardiac care service offers cardiology 

fellows the opportunity to participate in primary patient care with direct cardiac 

attending supervision. This service will admit cardiac patients from the emergency 

room, clinics, in transfer from outside hospitals as well as in transfer from the CCU-

Gold service. The team members of this service include the cardiology attending, 

fellow and nurse practitioner or physicians’ assistant. 

c. VAS service, which includes CCU and Consult follow-up (4 months): This rotation 

provides exposure to general cardiology. The fellow has primary responsibility for all 

patients referred to the service, under the supervision of one faculty member dedicated 

to this rotation. When a medical resident or residents are assigned to this service, the 

resident assists the fellow and will be primarily responsible for a subgroup of patients 

on the service. The fellow will supervise the medical resident in this capacity, and 

reports directly to the attending. This rotation also provides in-depth exposure to 

patients undergoing cardiac surgery, as the fellow is involved in the management of all 

such patients pre- and post-operatively. In all other aspects, this rotation is similar to 

the UCDMC consultative service.  

d. UCDMC Consult service (4 months): This rotation provides exposure to a wide variety 

of clinical disorders in cardiology. The goal of this rotation is to expose the fellow to 



cardiology problems encountered in a tertiary care hospital, which includes complex 

cardiology problems which may arise on the medical service, as well as exposure to 

the cardiology problems which may arise in patients with surgical, gynecologic, 

psychiatric, and obstetrical illnesses and in pregnancy. Consultative services are 

provided for any clinical service at UCDMC, with the exception of pediatrics. The 

fellow has primary responsibility for all patients referred to the service, under the 

supervision of one faculty member dedicated to this rotation. When a medical resident 

or residents are assigned to this service, the resident assists the fellow and will be 

primarily responsible for a subgroup of patients on the service. The fellow will 

supervise the medical resident in this capacity, and reports directly to the attending. 

The attending will make rounds daily with all members of the consult team (fellow, 

medical residents, and students). Thus, during this rotation, the cardiology fellow is 

expected to acquire skills related to the clinical management of complex cardiology 

problems, as well as develop supervisory and teaching skills in the context of working 

with any medical residents or students. It is further expected that the fellow’s skills 

progress over time and during subsequent rotations on this service. 

These rotations comply with the ACGME requirements and ACC guidelines for 

the clinical core experience. Each rotation is structured in a similar fashion, with the 

fellow working under the direct supervision of a cardiology faculty member. In each 

rotation, the fellow is responsible for initially evaluating patients and formulating 

recommendations for treatment. This initial evaluation is then discussed with the 

attending, who makes the final evaluation and treatment recommendations. Medical 

residents and/or medical students may be present on any of these rotations as well.  

2. Educational Goals: 

a. UCDMC CCU B service: The goal of the CCU B rotation is to train cardiology fellows 

in the care of patients with a broad spectrum of cardiac conditions. Importantly, this 



service will accept patients from the CCU-Gold service when their workload is 

excessive and educational objectives are compromised. Teaching and patient care 

rounds on the CCU B service will therefore be more efficient and timely. The service 

can also assist the Chest Pain ER service in caring for patients with chest pain of 

undetermined origin. 

3. Responsibilities: 

a. UCDMC CCU B service: The cardiology fellow and team members are responsible for 

admitting patients to the service, developing evidence based care plan and 

coordinating the flow of care during the hospital stay. The fellow is in charge of the 

patient’s care during the hospital stay and comprehensive daily progress notes will be 

written that summarize the previous days events, patients symptoms, physical exam, 

relevant laboratory, EKG, imaging results and an assessment and plan for the patient. 

The attendings and fellows will coordinate transfer of patients from the CCU-Gold 

team to the Cardiology CCU B team. The cardiology attending assigned to the CCU B 

team will directly supervise the cardiology fellow in all daily activities. 

4. Teaching conferences: 

a. UCDMC CCU B service: The CCU B service is encouraged to attend and participate 

in the regular conferences on Monday afternoon, Tuesday morning, Wednesday 

morning, Friday morning and Friday afternoon. Interesting cases admitted to the 

service will be presented at Tuesday morning cath conference or Wednesday morning 

non-invasive conference. The fellow on the service will coordinate the presentations 

and stimulate further discussion. 

5. Educational Objectives: 

The fellow should acquire these skills in the following disease states: 



a. UCDMC CICU service The goal of this service for the cardiology fellow is to offer the 

teaching and experience that will allow the fellow to develop expertise in the diagnosis 

and management of inpatients with acute or severe cardiac illnesses. To gain these 

skills will typically require three or four months on this service. The following are the 

objectives of this service. 

The fellow should acquire these skills in the following disease states: 

1. Acute myocardial infarction 

2. Unstable angina 

3. Depcompensated congestive heart failure 

4. Supraventricular and ventricular arrhythmias 

5. Severe valve disease 

6. Severe hypertension 

 

The following cognitive skills should be acquired by the fellow: 

1. Cardiac history taking 

2. Cardiovascular examination 

3. Differential diagnosis of the above disease states from other diseases 

4. Medical management of these diseases 

5. Patient education and counseling 

6. Theory and practice of appropriate diagnostic testing 

7. Understanding of appropriate referral for interventional procedures  

8. Management of risk factors for the above diseases 

9. Cost effectiveness and patient-specific appropriateness of disease management 

 

The following procedural skills may be acquired by the fellow as the opportunity 

presents: 

1. Right heart catheterization 



2. Temporary pacemaker placement 

3. Pericardiocentesis 

4. Electrical cardioversion 

 

UCDMC CCU B service: The goal of the CCU B rotation is to train cardiology fellows in 

the care of patients with a broad spectrum of cardiac conditions. Importantly, this 

service will accept patients from the CCU-Gold service when their workload is 

excessive and educational objectives are compromised. Teaching and patient care 

rounds on the CCU-Gold service will therefore be more efficient and timely. The 

service can also assist the Chest Pain ER service in caring for patients with chest pain 

of undetermined origin. 
= 

6. Educational Purpose 

a. UCDMC CICU service: Ischemic heart disease remains the number one cause of 

mortality in our society and it frequently manifests itself in the form of an acute 

coronary syndrome (Q-wave MI, non Q-wave MI, unstable angina). All other forms of 

heart disease can also manifest themselves as acute processes with hemodynamic 

dysfunction, (heart failure or shock) and/or serious arrhythmias (ventricular or 

supraventricular), as well as symptoms of chest pain and/or dyspnea. The cardiac 

intensive care unit (CICU) is the hospital’s center for the management of patients with 

acute manifestations of cardiac disease. Fellows rotate through the CICU in order to 

educate them in diagnostic methods and treatment options, and the indications for 

these approached. A cost effective, accurate and safe approach to the utilization of 

resources is emphasized to educate fellows in optimal patient care and cost 

effectiveness.  

b. UCDMC CCU B service: The skills and techniques needed to succeed in cardiology 

practice must be developed during the cardiology fellow’s training. Many rotations 



during the cardiology fellowship develop skills in performing and interpreting 

cardiovascular tests and images. This rotation focuses on developing the interpersonal 

skills that enhance patient care. The cardiology fellow will have the opportunity to act 

as the primary physician, coordinating all aspects of the patients care, with direct 

oversight by a cardiology mentor.  

c. VAS service, which includes CCU and Consult follow-up: The goal of the VAS Is to 

provide evidence-based teaching in the inpatient and outpatient management of 

cardiovascular diseases. The fellow has both direct and supervisory responsibilities in 

the inpatient service, and is responsible, under the guidance of the attending physician, 

to provide both direct care and instruction/supervision of medicine and family practice 

residents. All patient admissions and consults are reviewed with the attending 

physician who participates in the development of diagnostic and therapeutic decisions. 

Fellows are also involved directly in procedures such as cardiac catheterization, 

transesophageal echocardiography, and cardioversions. These experiences are 

complementary to those at UCDMC, giving the fellows exposure to a different patient 

population as well as a different set of attending physicians. It is believed that this 

exposure provides an additional dimension to the approach to cardiac disease. Finally, 

fellows are also responsible for informal and formal teaching of the residents, 

providing them an opportunity to acquire a depth of knowledge in a particular field as 

well as improve their teaching skills. The mix of responsibilities of the fellow, ranging 

from supervising and decision making for CCU patients, as well as seeing consults and 

performing procedures closely replicates the responsibility of a cardiologist in 

practice. Thus, this training helps prepare them for the responsibilities, both 

intellectual and time-management, that they need following graduation. 

d. UCDMC Consult Service: The goal of fellow training on the cardiology consultation 

service is to provide an evidence-based approach to management of cardiology 

problems of patients on other services in the inpatient and outpatient setting. The 



diseases seen are wide-ranging and include acute and chronic conditions. The fellow 

performs these functions under the direct supervision of the cardiology attending 

physician, including history, physical examination, assessment of laboratory studies 

and recommendations for further management. Interpretation of cardiology testing and 

further management based on these results is an important aspect of training on the 

consultation service. In addition, the fellow supervises medicine residents and students 

on the consultation service. Appropriate conduct of the consultant in relation to 

patients on other services who are the primary responsibility of other physicians is also 

emphasized. 

7. Teaching Methods  

a. UCDMC CICU: Teaching methods encompass the spectrum from direct supervision at 

the bedside by the attending physician in history taking and physical examination to 

interpretation of electrocardiography and echocardiography. Electrocardiograms and 

echocardiograms on the patients in the CCU are reviewed with the fellow. CCU 

echoes may also be reviewed by the inpatient echo service. The cardiology attending 

physician also reviews nuclear studies and cardiac catheterization data with the fellow. 

Physical examination is emphasized and normal and abnormal findings in and of the 

cardiovascular examination are demonstrated on CICU patients by the cardiology 

attending physician. Each patient is seen and examined on a daily basis by the 

cardiology attending physician with the fellow and management plans for diagnosis, 

treatment, and disposition are reviewed. Didactic teaching conferences on CICU 

patients are presented at one or more of the cardiology teaching conferences (cardiac 

catheterization, echocardiography, electrophysiology). A syllabus of basic readings 

consisting of current articles from the literature, pertinent to the management of 

patients in the CICU is given to each cardiology fellow and is maintained in the CICU 

library. Procedures performed by the CCU service fellows include right heart 



catheterization, insertion of temporary trans venous pacemaker, pericardiocentisis, 

intravascular line placement for fluid and drug infusion (arterial and venous), 

transcutaneous pacemaker, defibrillator (ventricular and atrial). All procedures and 

data obtained are interpreted by the fellow under supervision of the cardiology 

attending faculty. Fellows are trained in the indications for these procedures and in 

utilization of the clinical history, physical examination and non-invasive methods in 

selecting patients for coronary angiography. Evidence based medicine is emphasized. 

Attending physician rounds by the cardiology faculty individual are made with the 

fellow and residents 7 days per week. Rounds include presentation of all new patients 

by the resident with bedside examination of the patient by the attending cardiologist 

with the fellow and resident, and separate didactic teaching rounds in which a basic 

curriculum is covered as well as review of pertinent, recent articles from the literature 

(1/2 hour per day). The focused teaching totals 6.5 hours a week (focused teaching 

rounds 3.0 hours, conference teaching 3.5 hours).  

b. UCDMC CCU B service: Strong cardiology training requires diversity in educational 

experience and opportunities. Exposure to multiple teaching styles, bedside manners, 

and nurse - physician interactions will give the fellow a variety of ways to approach a 

situation. This service will be staffed by different cardiology attendings with many 

years of clinical experience. Teaching will take place at all times during the patient 

interaction beginning with the history and physical examination. This service will 

provide a unique opportunity for the cardiology fellow to learn one on one at the 

bedside while maintaining the standard focus on developing the differential diagnosis, 

evidence based plan of care and follow up strategy. 

c. VAS service, which includes CCU and Consult follow-up: Teaching of fellows at the 

VA is primarily centered around case discussions, emphasizing physical examination, 

differential diagnosis and the provision of evidence-based, cost effective medicine. All 

patients, whether in the inpatient or outpatient setting, are presented to the attending 



who guides the evaluation and therapy of these patients. During invasive procedures 

such as cardiac catheterization, the Attending physician is scrubbed with the fellow 

and, in addition to instruction during the procedure, reviews the hemodynamic and 

image data for every procedure. In addition, there are didactic methods, including 

conferences on cardio-pulmonary diseases every Tuesday which are occasionally 

presented by Cardiology Attendings. Fellows also have the opportunity to read nuclear 

perfusion studies with the Chief of Radiology. The primary instructors in cardiology 

include 5 attending physicians, 4 of whom do not attend at UCDMC, thereby 

providing a wider range of teaching opportunities. 

d. UCDMC Consult: Teaching methods include case presentations with critique and 

discussion of them, as well as review of basic and current literature including 

evidence-based guidelines.  Each patient is presented in detail, physical examination is 

emphasized and all cardiology procedures are reviewed with the attending.  

8. Mix of diseases, patient characteristics, and types of clinical encounters, 

procedures, and services 

a. UCDMC CICU: The mix of diseases cared for by the CCU service includes those 

listed under “Educational Purpose.” The patient population is generally elderly with 

average age of approximately 60 but with a range from the 20's to 100 years old. 

Males comprise 60-70% of patients seen in the CICU. Socioeconomic status ranges 

from indigent to professional with no health care coverage to full coverage. Average 

stay of patients in the CICU itself is 2-3 days, but this ranges from 1 day to several 

weeks depending on the severity of the underlying illness. Cardiology fellows evaluate 

patients with acute coronary syndrome for non-invasive management and selection of 

patients for interventional procedures when indicated (under the supervision and 

guidance of the cardiology attending faculty). Patients with acute cardiac failure 

including pulmonary edema, are seen and stabilized with assessment of primary 



underlying disease and left ventricular (and right ventricular) function, functional 

capacity by exercise testing is assessed and evidence based medical management is 

applied for short and long term therapy. Selected cases with severe cardiac dysfunction 

are referred after stabilization, to our heart failure clinic and referral is also available 

directly from our CICU to cardiac transplantation at the University of California, San 

Francisco or Stanford Medical Center for patients with severe, terminal cardiac failure 

who cannot be stabilized. A full spectrum of ancillary services are utilized in patient 

care, including nursing, dietary, social service, pharmacy, pastoral counseling, and 

consultation readily available from all medical and surgical subspecialties as well as 

psychiatry. 

b. UCDMC CCU B service: Admissions to this service will include young adults, 

geriatric patients, men, women, and pregnant women of all socioeconomic classes.  

The diseases include, but are not limited to: heart failure, coronary artery disease, 

congenital disease, valvular disease, pericardial disease, arrhythmias, syncope and 

unexplained chest pain syndromes. The fellow may participate in any procedure 

performed on this patient during their stay. This would include, but may not be limited 

to: transthoracic or transesophageal echocardiography, non invasive exercise or 

pharmacologic stress testing, right and/or left heart catheterization, myocardial 

biopsies, electrophysiology testing or tilt table testing. 

c. VAS service, which includes CCU and Consult follow-up: The VAS is primarily 

composed of middle-aged and elderly men. Despite this biased gender and age 

population, the variety of diseases in this patient population is large, providing the 

fellow with exposure to vascular, cardiac and valvular diseases. In addition, the 

availability of a computerized record system (CPRS) which has been in place from 

many years allows the fellow to easily see the progression of disease states, efficacy of 

treatment, and provides a comprehensive view of the patient’s history. In addition, the 

use of clinical reminders and VA performance measures provides feedback regarding 



the success in meeting goals for provision of essential elements of care. The fellows 

encounter patients in the outpatient clinic once weekly, the CCU/consult service, the 

consult service, and in procedures. 

d. UCDMC Consult Service: A very wide variety of cardiology problems are seen on the 

consult service. Patients are both male and female, young and old, with and without 

known cardiac disease and with acute and chronic problems. While the entire spectrum 

of cardiac disease is encountered on consult service, major components of time are 

required for recommendations on preoperative evaluation of cardiac patients for 

noncardiac surgery, assessment of patients’ chest pain and management of atrial 

fibrillation and congestive heart failure. The patient population includes diverse ethnic 

groups (e.g., Hispanic, Asian, African-American, Middle Eastern, Eastern European).  

9. Reading lists, pathological material, and other educational resources to be used 

a. UCDMC CICU (See above) 

b. UCDMC CCU B service: In addition to the standard cardiology textbooks, 

Braunwald’s “Heart Disease” and Hurst’s “The Heart”, as the basic resources, the 

fellow will be encouraged to search the current literature for appropriate articles and 

reviews. Teaching and patient care rounds will occur daily and the fellow will attend 

the weekly cardiology conferences. 

c. VAS service, which includes CCU and Consult follow-up: Many of the teaching 

material at UCDMC is also utilized for the VAS. The VAS also has a small library of 

general and specialized textbooks in the clinic area as well as the echocardiography 

laboratory. In addition, the VA has on-line access to many general and specialized 

journals. Fellows are encouraged to examine primary data such as original manuscripts 

to support their clinical decision making. Until this year, a weekly journal club met to 

review key studies – this has been replaced by the weekly cardio-pulmonary 

conference.   



d. UCDMC Consult Service: A syllabus of basic readings is given to the cardiology 

fellow and these are referred to as aids in making individualized patient 

recommendations for management. The syllabus provides the basis for a structured 

curriculum with goals and objectives for managing a diverse population of patients. 

Additionally, the fellow on this service attends the didactic and case-based 

conferences of the Division. The fellow also participates with attending supervision in 

interpreting ECGs, ambulatory ECGs, and exercise ECGs.  

10. Method of evaluation of fellows’ performance 
 

a. UCDMC CICU: Fellows are evaluated according to a standard form developed by the 

division of cardiovascular medicine which is completed by the appropriate cardiology 

faculty for each rotation. The fellows progress and suggestions for improvement are 

conveyed to the fellow by the cardiology attending after each rotation and where 

appropriate during the rotation. The form is forwarded to the fellowship director where 

it is utilized in the periodic meetings between the fellowship director and the fellow to 

discuss the fellow’s progress and areas that need strengthening. 

b. UCDMC CCU B service: See above. 

c. VAS service, which includes CCU and Consult follow-up: See above. 

d. UCDMC Consult Service: See above. 

11. Clinical experience description 

a. UCDMC CICU: As indicated above, the clinical experience of the fellow comprises 

virtually the certain invasive procedures for diagnosis and therapy. Emphasis is placed 

on evidence based approach to selection of non-invasive and referral for invasive 

diagnostic and therapeutic procedures to yield maximum benefit for patients in the 

most cost effective manner.  

b. UCDMC CCU B service:  



c. VAS service, which includes CCU and Consult follow-up: On-line evaluations are used 

to evaluate the fellows. These evaluations are joint efforts by 3 of the cardiology 

attendings. In addition, personal verbal evaluations are provided to the fellows. 

Residents also make evaluations of the fellows and attendings. 

d. UCDMC Consult Service: The fellows on this service see a wide variety of clinical 

problems, all being ones encountered by patients cared for by others services that pose 

diagnostic or management problems to those services. The patients seen are 

predominantly inpatients and include the spectrum listed under the Mix of Diseases 

section. The fellow on this service also experiences interpretation of various 

electrocardiographic tests, and integration of these and other cardiac tests performed 

on their patients with their patients’ problems. 

12. Definition of Fellows’ supervision by Faculty  

a. UCDMC CICU: The cardiology attending faculty member is responsible for each 

patient on the inpatient cardiology service that includes the CICU and telemetry units. 

In daily rounds, each patient is discussed in detail with the fellow and residents and the 

faculty sees each new patient with fellow and resident, supervises their history and 

physical examinations and guides them in their patient management. The fellow 

directly supervises residents in the absence of the attending physician and consults 

with the attending physician in all patients in whom questions arise regarding 

management. The degree of independence of the fellow during the hours of faculty 

absence varies with the experience, seniority and ability of each fellow as well as the 

nature and complexity of the patients disease and condition. 

b. UCDMC CCU B service: The fellow on the CCU B service will coordinate care for the 

patients and will discuss the plan of care with the attending assigned to the service. If 

the nurse practitioner is admitting the patient, the fellow will discuss the appropriate 

plan of action with the nurse practitioner before the case is presented to the attending. 



c. VAS service, which includes CCU and Consult follow-up: The VAS fellow is directly 

supervised by the cardiology attending in all patient admissions, consults, procedures, 

and clinic visits. The fellow directly supervises residents in the CCU service in the 

absence of the attending physician and consults with the attending physician in all 

patients in whom questions arise regarding management. During off-hours, the fellow 

is often consulted by telephone or in person and reviews these cases with the attending 

to develop an appropriate plan of management.  

d. UCDMC Consult Service: The cardiology consult attending is responsible for each 

patient seen on the consult service and sees each patient initially on daily rounds. The 

attending reviews the fellow’s recommendations each day and approves or alters them 

as needed before they are made to the requesting service. Supervision of all functions 

of the fellow (hx, px, test performance, interpret, recommendations) is done on each pt 

each day by the attending on rounds and during review of tests. All consultation 

functions by the fellow are performed under the direct supervision of the cardiology 

consult attending, including history, physical examination and interpretation of 

laboratory tests. All patients on whom consultations are requested are seen within 24 

hours and acutely ill patients are seen immediately by the fellow. Patients are 

presented to the cardiology attending within 24 hours or sooner, depending on the 

urgency of the case. 

13. Integration of medical problems, health promotion, and cultural, socioeconomic, 

ethical, occupational, environmental, and behavioral issues  

a. UCDMC CICU: Comprehensive care of each patient requires an understanding of 

cultural, socioeconomic, emotional, and occupational factors in each patient. This 

component of health care is emphasized to fellows as essential aspects of their 

interaction with patients for whom they will be offering short and long term care that 

includes diagnostic and therapeutic methods with significant impact on the patient’s 



lifestyle. These will differ in each patient and in each subculture of which we see a 

wide variety (Caucasian, African-American, Native American, Asian, Pacific, African, 

Middle Eastern, Western European, Eastern European). The faculty also educates the 

fellow in regard to promotion of favorable health practices such as coronary risk factor 

modification and compliance with medication, diet and follow-up.  

b. UCDMC CCU B service:  

c. VAS service, which includes CCU and Consult follow-up: Comprehensive care of the 

VA patient requires an understanding of the prior and present psycho-social 

environment. In particular, many of the VA patients also suffer from PTSD and are 

economically disadvantaged. These issues are taken into consideration is the 

treatment plan of each patient, and consultation with mental heath and social services 

is routinely done.  

d. UCDMC Consult Service: Comprehensive care of the patient is emphasized which 

requires an understanding of the context of the illness (patient’s culture, habits, 

attitudes regarding medical care). The social and family history of each patient is 

presented and accounted for in management recommendations. Social service 

consultation is requested for help in selected cases of financial hardship so that care is 

not limited by economic circumstances. 

14. Teaching Rounds and Conferences  

a. UCDMC CICU: Teaching rounds are held daily on the CICU-Cardiology Inpatient 

Service. These sessions comprise both work rounds and separate didactic sessions (1/2 

hour) that encompass essential areas of the fellows’ education as it pertains to the 

management of acute cardiac conditions in the CICU and other inpatient settings. 

b. UCDMC CCU B service:  

c. VAS service, which includes CCU and Consult follow-up: Teaching rounds are held 

daily from 10-11 AM for the CCU service. These focus mostly on the differential 



diagnosis, pathophysiology and treatment options for each patient. Individual 

instruction is provided for consult cases and during and following procedures. 

d. UCDMC Consult Service: Teaching rounds are held daily and are detailed under 

Teaching Methods and Definition of Supervision 

15. Range of clinical problems in stages of illness  

a. UCDMC CICU: As previously described, the fellows will be involved in the 

management of a full range of cardiac disease. These will include new onset acute 

presentations as well as exacerbations of chronic condition, such as acute 

decompensation in patients with previously compensated congestive heart failure, 

recurrence of previously controlled cardiac arrhythmias, recurrent coronary syndromes 

and exacerbations of valvular heart disease. Each of these conditions and the entire 

spectrum of cardiac disease will also be seen by fellows in their initial, acute 

presenting phases.  

b. UCDMC CCU B service: See above. 

c. VAS service, which includes CCU and Consult follow-up: The fellows will be involved 

in the management of a full range of cardiac disease. These will include new onset 

acute presentations as well as exacerbations of chronic condition, such as acute 

decompensation in patients with previously compensated congestive heart failure, 

recurrence of previously controlled cardiac arrhythmias, recurrent coronary syndromes 

and exacerbations of valvular heart disease. Each of these conditions and the entire 

spectrum of cardiac disease will also be seen by fellows in their initial, acute 

presenting phases.  

d. UCDMC Consult Service: A full range of cardiologic problems is encountered, as 

listed under Mix of Diseases. 

 



16. Humanistic qualities  

a. UCDMC CICU: Fellows will be instructed that respect for patients and their families 

is a cornerstone of the approach to patient management. This will be discussed in 

rounds away from the patients and demonstrated when the fellow and residents see the 

patient with the faculty member. This approach will be based on sensitivity, courtesy, 

respect, and empathy for patients and their families.   

b. UCDMC CCU B service: Fellows are required to show empathy for the patient, be 

punctual for all admissions and studies, courteous to all patients, and collegial with 

other physicians and nurses. These qualities are graded in the fellows’ evaluation, 

which is forwarded to the fellowship director. 

c. VAS service, which includes CCU and Consult follow-up: Respect for patients and 

their families will be a cornerstone of the approach to patient management transmitted 

to the fellows. This will be discussed in rounds away from the patients and 

demonstrated when the fellow and residents see the patient with the faculty member. 

This approach will be based on sensitivity, courtesy, respect, and empathy for patients 

and their families. The critical needs of the VA patient with respect to prior combat 

environments as well as current psycho-social status will be emphasized. 

d. UCDMC Consult Service: Respect for patients and their families will be a cornerstone 

of the approach to patient management transmitted to the fellows. This will be 

discussed in rounds away from the patients and demonstrated when the fellow and 

residents see the patient with the faculty member. This approach will be based on 

sensitivity, courtesy, respect, and empathy for patients and their families.  

17. Lines of Responsibility: 

In all clinical inpatient rotations, cardiology fellows will interact with generalists 

and specialists in all areas, functioning as consultants for cardiovascular problems. 

Particularly close interactions are fostered with cardiothoracic surgery and internal 



medicine residents and staff. Primary care of such patients remains with the surgical or 

medical services, with the cardiology staff available for any level of consultation at any 

time. At any time, a given inpatient service thus may be comprised of an attending, a 

cardiology fellow, medical residents, and medical students. The team is lead by the 

attending, who bears final responsibility for patient management or recommendations for 

management. The cardiology fellow is next in line, followed by medical residents and 

medical students, if present on the rotation. These lines of responsibility are identical at 

and at the VAS Healthcare System Medical Center.  
 



Cardiovascular Fellowship Special Clinical Experiences 

G. TECHNICAL AND OTHER SKILLS 

1. The program provides sufficient experience for the fellows to acquire skill in the 

performance and interpretation of:  

a. History and physical examination. This is supervised by faculty members while on the 

clinical services. The fellows have the opportunity to correlate their physical findings 

with results of cardiac diagnostic procedures.  

b. Basic and advanced cardiac life support. Fellows entering their training have 

documented certification in ACLS. Their ability to supervise complex resuscitative 

procedures and treat complex acute life threatening arrhythmias takes place in the 

CCU rotation.  

c. Elective cardioversion. Both inpatient and outpatient cardioversions of atrial 

arrhythmias are performed by the fellows and supervised by the faculty members. 

d. Bedside right heart catheterization pacemakers, including transvenous and 

transcutaneous. In the CCU, cardiology fellows will perform bedside right heart 

catheterization under the supervision of faculty members for the first several months. 

The insertion and management of temporary pacemakers is performed routinely in the 

electrophysiology and catheterization laboratories as well as in emergencies in the 

CCU.  

e. Right and left heart catheterization including coronary arteriography. Fellows 

participate in at least 200 diagnostic catheterizations in the UCDMC and VA cath labs.  

f. Exercise stress testing. Fellows perform a minimum of 50 tests.  

g. Echocardiography. Fellows perform at least 150 studies, including transthoracic and 

transesophageal, and interpret 350 studies.  

h.  Pericardiocentesis. Approximately 10 procedures are performed by each of the 

fellows in the diagnostic catheterization laboratory.  



i.  Programming and follow-up surveillance of permanent pacemakers. Performed on an 

outpatient basis during the electrophysiology rotation.  

j. Cardiovascular rehabilitation. Fellows have exposure to cardiac rehab on a limited 

basis, but are lectured on the indications for and prescription of exercise in cardiac 

patients.  

2. The program provides opportunities for fellows to acquire experience with the 

performance and interpretation of:  

a. Intracardiac electrophysiologic studies. As part of the electrophysiology rotation, 

fellows assist in performing and interpreting at least 15 such studies in 2 years.  

b. Intra-aortic balloon counterpulsation. As part of the cath lab rotation and in the CCU.  

c. Percutaneous transluminal coronary angioplasty and other interventional procedures. 

Fellows assist in these procedures on a limited basis during their core training for 

exposure to the technique. All fellows are versed in the indications for, management of 

and complications of patients with regard to interventional procedures.  

3. The program provides sufficient experience for fellows to acquire skill in the 

interpretation of:  

a. Chest x-rays. On an individual basis with the attending Radiologist as well as didactic 

training.  

b. Electrocardiograms. As part of the weekly conference schedule EKG's are reviewed. 

All clinical services require EKG review. The fellow reads EKG’s at the VA with the 

attending cardiologist. A minimum of 3500 ECGs must be interpreted over the course 

of the 2 year core fellowship.  

c. Ambulatory ECG recording. Supervised at the VA and daily on EP rotation. Each 

fellow will interpret a minimum of 75 recordings.  

d. Radionuclide studies of myocardial function and perfusion. Intensive rotation with 

didactic and practical interpretation during the Nuclear Cardiology rotations.  



e. Cardiovascular literature. Monthly journal club  

H. FORMAL INSTRUCTION 

The training program provides didactic instruction in the following ACGME 

specified Topics:  

1. Basic science  

a.  Cardiovascular anatomy  

b.  Cardiovascular physiology  

c.  Cardiovascular metabolism  

d.  Molecular biology of the cardiovascular system  

e.  Cardiovascular pharmacology  

f.  Cardiovascular pathology  

2. Prevention of cardiovascular disease  

a.  Epidemiology and biostatistics  

b.  Risk factors  

c.  Lipid disorders  

3. Evaluation and management of patients with;  

a.  Coronary artery disease and its manifestations and complications  

b.  Arrhythmia's  

c.  Hypertension  

d.  Cardiomyopathy  

e.  Valvular heart disease  

f.  Pericardial disease  

g.  Pulmonary heart disease  

h.  Peripheral vascular disease  

i.  Cerebrovascular disease  



j.  Heart disease in pregnancy  

k.  Adult congenital heart disease  

l.  Cardiovascular trauma  

4. Management of:  

a.  Acute and chronic congestive heart failure  

b.  Acute myocardial infarction and other acute ischemic syndromes  

c.  Acute and chronic arrhythmias  

d.  Preoperative and postoperative patients  

e.  Cardiac transplant patients  

f.  Geriatric patients with cardiovascular disease  

5. Diagnostic techniques, including:  

a.  Magnetic resonance imaging  

b.  Fast computed tomography  

c.  Positron emission tomography  

The educational goals are achieved through the Cardiology Core Curriculum that 

includes an introductory summer series of didactic lectures during the first three months 

of each year and subsequent didactic lecture series throughout the year covering a variety 

of topics in Cardiovascular Disease.  

Clinical Case Conferences and Specialty Lectures  

Advanced Hemodynamics/ Angiography Review—weekly 

Basic Science Series – summer series  

Congenital Heart Disease (Pediatric Section) -- 4 Lectures/year (Pediatric 

Cardiology) 

Cardiology Grand Rounds—Friday 8:00 am weekly  

Cardiology Catheterization Conference—Tuesday 7:30-9:00 am weekly  



Clinical Epidemiology Series- weekly  

ECG Conference—Friday noon, monthly  

Electrophysiology Conference— Tuesday 7:30-9:00 am monthly 

Echocardiography Conference-- Tuesday 7:30-9:00 am monthly  

Cardiology Journal Club-- Friday am and/or Evening monthly 

Morbidity and Mortality— Tuesday 7:30-9:00 am monthly  

Noon conference, Topics vary – Monday 12:00 noon weekly 

Nuclear Cardiology conference- Tuesday 7:30-9:00 am monthly  

VAS Outpatient Cardiology Conference- Tuesday 12:00 noon weekly 

Internal Medicine Cardiology Conference- 11AM Wednesday Case Presentation 

(biweekly) 

I. RESEARCH EXPERIENCE REQUIREMENT 

Cardiology trainees take an active role in both the clinical and basic science 

research within the Section of Cardiovascular Medicine. All fellows choose a research 

mentor. Research mentorship is continued throughout the clinical training to help guide 

the trainee towards a clinical research experience related to a field of clinical 

subspecialization, or to a basic science laboratory in anticipation of an investigative 

career in cardiovascular diseases.  

The program makes scholarship a high priority and requires completion of either 

original research (published in a peer reviewed journal) or substantial scholarly work 

related to cardiology, as a requirement for completing the training program. Research is 

supervised directly by the individual faculty mentor.  

It is expected that the fellow’s project will result in publishable work, it is 

expected that every fellow conduct an original research project with the guidance of 

appropriate faculty members.  



Research activity is initiated during the first two years but usually does not come 

to completion until the third or subsequent years of training. Fellows present papers at 

national meetings including those of the American Heart Association and the American 

College of Cardiology. Fellows receive instruction in research at a number of levels. 

Through Journal Club they are exposed to critical assessment of the medical and 

scientific literature. The individual instruction and mentorship, which the faculty member 

provides to the trainee, is ongoing during the fellowship and the essential part of the 

trainee's research experience.  

In addition, the trainees are involved in several scholarly activities including 

teaching the medical house staff and students, presenting lectures at the Tuesday am 

conference, presenting articles at Journal Club (both general cardiology and within the 

individual laboratories), presenting their research at the national meetings.  

J. EVALUATION 

The Cardiology trainee's clinical and technical competence is observed on a daily 

basis by the cardiology faculty, assessed in detail and documented in the trainee's record. 

Specifically, the trainee's knowledge base in cardiovascular diseases, skills in history 

taking and physical examination, clinical judgment, clinical management and 

consultation are assessed. In addition, the technical proficiency with respect to 

specialized cardiac procedures is documented. Finally, communication skills, humanistic 

qualities, professional attitudes and behavior, and commitment to scholarship are 

evaluated. A standardized computerized (E*Value) trainee evaluation form issued by the 

American Board of Internal Medicine is completed the supervising faculty member each 

month.  

The trainees receive feedback on a bi-monthly basis at the end of each rotation. In 

addition, twice a year, the program director meets with each trainee to provide feedback 

on their performance with counseling and when necessary remedial assignments. Fellows 



document their cardiovascular procedures in logbooks on a yearly basis, which are 

submitted to the Program Director for evaluation and future credentialing. Examinations 

are given initially (entrance) and at the end of year 1 (general), year 2 (echo, cath, EP) 

and year 4 (interventional). 

The Program Director provides a detailed written evaluation of the clinical 

performance and academic accomplishments of each subspecialty trainee at the 

completion of the program. Evaluations document the degree to which the fellow has 

acquired clinical competence and technical skills. This can be used to substantiate 

recommendations and judgments provided to hospital credential committees, certifying 

boards, licensing agencies, and other appropriate bodies. Fellows receive certification on 

the basis of satisfactory completion of their 3 years. In the event of adverse evaluation, 

trainees are offered the opportunity to address the judgment on their academic 

deficiencies or misconduct before the Internal Medicine Program Director.  

PROCEDURE FOR FACULTY EVALUATIONS 

The trainees’ evaluate each faculty member who supervises his/her activity during 

each rotation. In addition, Dr. Bommer meets biannually with the fellows to discuss their 

clinical experiences and to acquire feedback on their faculty supervision. The ABIM 

approved form for Faculty Evaluations is used. 

PROCEDURE FOR TRAINEE EVALUATIONS 

The fellows are evaluated by full time faculty on a monthly basis. Included in this 

evaluation are the trainee's knowledge base, clinical skills, procedural skills, professional 

behavior and overall clinical judgment. The form used is one approved by the ABIM.  

 

 



K. HEART FAILURE 
 

Level 1: General Training 

The fundamental concepts of heart failure’s pathophysiology and its treatment 

should be understood by all trainees in cardiovascular medicine as part of the core Level 

1 training curriculum. Training in the clinical management of heart failure includes 

supervised experience in both inpatient and outpatient settings, and exposes the fellow to 

a broad spectrum of underlying causes of heart failure. Fellows should be well acquainted 

with the nuances of therapy for heart failure that are specific to different etiologies and 

should be well informed about the pharmacology of standard cardiovascular drugs used 

to treat heart failure. Fellows should be equally aware of the treatment strategies for 

patients with both chronic disease and acute exacerbations. An important element of the 

curriculum is to train clinicians to appropriately refer heart failure patients for pacemaker, 

defibrillator, and percutaneous cardiovascular interventions; surgical procedures 

(including insertion of mechanical circulatory support devices); and cardiac 

transplantation. 

Heart Failure Level 1 Training Curriculum: Core Curriculum 

The heart failure training Level 1 curriculum includes the following to ensure that 

trainees have formal instruction and clinical experience in the evaluation and 

management of patients from each of the following categories (it is anticipated that 

training programs will provide that experience in a creative combination of emergency 

department, inpatient, and outpatient settings): 

1. Neurohormonal activation and its importance in the development of 

cardiovascular pathology and the syndrome of heart failure 

2. The concept and significance of ventricular remodeling 



3. Cardiomyocyte biology as it applies to heart failure, focusing on the underlying 

abnormalities in the myocytes of the failing heart 

4. Patients with heart failure with dilated or nondilated ventricles 

5. Patients with new onset heart failure 

6. Patients with acute decompensation of chronic heart failure 

7. Geriatric patients with heart failure 

8. Patients with heart failure associated with cancer chemotherapy 

9. Patients with heart failure who are pregnant or recently post-partum 

10. Patients with heart failure and congenital heart disease 

11. Patients with heart failure representing diverse ethnic groups, with attention to 

specific diagnostic and therapeutic issues within these groups 

12. Men and women with heart failure 

13. Patients with heart failure before and after cardiac and noncardiac surgery 

14. Patients with inherited forms of cardiomyopathy 

15. Patients with hypertrophic cardiomyopathy 

16. Patients with infiltrative and inflammatory cardiomyopathies 

17. Patients with heart failure and atrial and ventricular arrhythmias 

18. Patients with heart failure due to pulmonary pathology 

These scenarios represent a broad and basic spectrum of clinical heart failure. 

However, it is accepted that for some specific situations (i.e., heart failure patients with 

congenital heart disease or pregnancy-related heart failure states) clinical material may 

not be readily available. In those specific situations didactic training will be an acceptable 

substitute for formal inpatient or outpatient clinical exposure. 

EVALUATION OF HEART FAILURE 

With respect to evaluation of patients with heart failure, fellows must have formal 

instruction and clinical experience in the following specific areas: 



1. Clinical trial evidence with respect to the diagnosis of heart failure 

2. Clinical features (history and physical exam) in all forms and etiologies of heart 

failure 

3. Application and interpretation of approaches to evaluating symptom severity, 

functional capacity, and health-related quality of life in patients with heart 

failure 

4. Exercise physiology, including the role and interpretation of maximal and 

submaximal exercise testing and cardiopulmonary exercise testing 

5. Indications for, and interpretation of, results of all diagnostic tests and 

modalities relevant to evaluation and management of patients with, or suspected 

of having, heart failure or cardiac dysfunction; in particular, the impact of such 

testing on the management of these patients 

6. Evaluation of the patient presenting with new onset heart failure and with acute 

exacerbation of chronic heart failure, including differential diagnosis, specific 

etiologies, and exacerbating factors 

7. Role and interpretation of hemodynamic monitoring and its use in managing 

patients with new onset heart failure or exacerbation of chronic heart failure  

8. Indications for referral of patients for mechanical circulatory support and cardiac 

transplantation 

9. Indications for and evaluation of patients for implantation of left ventricular 

assist devices as destination therapy 

HEART FAILURE MANAGEMENT 

With respect to managing patients with heart failure, fellows have formal 

instruction and clinical experience in the following specific areas: 

1. Clinical trial evidence relevant to the management of heart failure 



2. Indication, prescription, pharmacology, adverse effects, and appropriate 

monitoring of all classes of drugs relevant to the heart failure patient, including 

those known to benefit patients with heart failure, those suspected of benefiting 

patients with heart failure, and those known or suspected of adversely affecting 

patients with heart failure, in both the acute and chronic setting  

3. Indication and prescription of nonpharmacologic/nondevice treatment modalities 

in heart failure, including diet and exercise  

4. Indications for cardiac transplant 

5. Evidence for differences in appropriate management and response to therapy 

based on differences in etiology, cardiac structure and function, age, gender, 

ethnic background, and comorbidity 

6. Impact of psychosocial factors on the manifestations, expression, and 

management of heart failure 

PREVENTION OF HEART FAILURE 

With respect to heart failure prevention, fellows have formal instruction regarding 

conditions and factors known to predispose to, or exacerbate, heart failure syndromes. 

Specifically, the curriculum emphasizes comprehensive cardiovascular risk factor 

modification more generally (e.g., prevention of atherosclerosis), and with respect to the 

heart failure syndrome, specifically, is required. 

L. CONGENITAL HEART DISEASE 
 

All medical cardiology fellows are exposed to a core of information regarding 

adults with CHD. The goal of 

Level 1 training is for all graduates to be able to recognize and evaluate common, 

simple congenital heart lesions and the sequelae of the more commonly repaired 

congenital heart defects. These graduates should always consider consultation and 



collaborative patient management with a Level 2- or 3-trained specialist or pediatric 

cardiologist when major management decisions are made for adults with CHD and for 

periodic discussions of ongoing care.  

At least 6 h of formal lectures within the core curriculum of the training program 

is devoted to CHD in adults. Table 1 indicates the content suggested for these 6 h, 

covering key basic and clinical aspects of these disorders. The curriculum is as follows: 

Hour 1 _ basic embryology, anatomy, pathology, and physiology and known genetics of 

common lesions; Hour 2 _ clinical diagnosis (history, exam, electrocardiogram, x-ray) 

and management of at least 6 common lesions expected to be encountered in adults, 

operated or not; Hour 3 _ specific issues relevant to cyanotic CHD and Eisenmenger 

syndrome; Hour 4 _ explanation of methods and outcomes of at least 6 usual surgical and 

catheter palliative and reparative techniques for CHD; Hour 5 _ common 

echocardiographic features in operated and unoperated adult CHD; and Hour 6 _ various 

topics which may include management during pregnancy, endocarditis prophylaxis, 

counseling on genetics and contraception, employment, and exercise. Within those 6 h of 

core curriculum, the fellow s are taught about the major outpatient management issues in 

adult CHD and when to consult or refer for more specialized advice. Current available 

modes of supplementing this education include readily available American College of 

Cardiology educational products (adult CHD section of the Adult Clinical Cardiology 

Self-Assessment Program and the Echocardiography Self-Assessment Program) or Web-

based sites specific to CHD. 

In addition to the didactic material in the core curriculum, fellows ideally should 

be exposed to adult patients with CHD on a regular basis. This could be done in the 

context of ongoing weekly case conferences usually already present in the medical 

cardiology training program. For example, at least 1 of the patients discussed in case 

conferences each month is an adult with CHD. In addition, trainees are encouraged to 



become involved in the ongoing CHD outpatient clinic, to see older children or 

adolescents with a pediatric cardiology colleague, or both. 

Fellows are exposed to the evaluation of CHD with various diagnostic modalities 

during usual clinical rotations (electrocardiography, electrophysiology, transthoracic and 

transesophageal echocardiography, nuclear cardiology, and the cardiac catheterization 

laboratory [including invasive transcatheter techniques]). Exposure to other advanced 

imaging techniques now commonly utilized in CHD (e.g., magnetic resonance imaging 

[MRI] and computed tomography [CT]) is highly desirable. Didactic material for these 

rotations includes materials on diagnosis and management of the adult with CHD. 

Trainee Evaluation and Documentation of Core Competence  

For Level 1 training in CHD, the global Cardiology Fellowship Program Director 

will: 1) attest to the clinical competence of each cardiology fellow; 2) administer a core 

competence written and/or oral exam at the finish or completion of the core 6 adult CHD 

lectures; 3) require patient care log documentation of at least 50 supervised inpatient or 

outpatient encounters with patients with a primary diagnosis of some form of CHD 

during the core 3-year fellowship; and 4) log interpretation of at least 50 supervised adult 

CHD advanced cardiac diagnostic studies (cardiac catheterization, echocardiography, 

and/or cardiac MRI/CT procedures) during the core 3-year fellowship. 

M. PREVENTIVE 

Optimal knowledge and skills required for the practice of CVD prevention are 

extensive and can be divided into 3 levels. 

Level 1 

Level 1 training is required of all cardiovascular fellows and includes exposure to the 

following topics. 

 



General Content Areas 

1. Cardiovascular biology 

• Cellular mechanisms of atherosclerotic vascular disease 

• Genetics 

2. Clinical epidemiology 

• Incidence and prevalence of CVD 

• Relationship between risk factors/markers and CVD outcomes 

• Gender and racial differences (1) 

• Population demographics (aging and socioeconomic status)  

3. Biostatistics 

• Analytical methods 

• Software for basic analyses 

4. Clinical trials 

• Statistical analyses (tracking experimental data) 

• Study design (including calculation of sample size) and understanding of 

methodology 

• Data collection 

• Data safety and monitoring 

• Meta-analyses 

5. Outcomes research 

• Medical economics 

• Cost/benefit analyses 

• Policy and legislation 

6. Cardiovascular pharmacology 

• Mechanism of action 

• Safety profile 

• Efficacy and indication 



7. Behavioral and psychosocial aspects of CVD (3) 

• Affective disorders (depression, anxiety) 

• Compliance 

• Behavior modification (coping) 

8. Risk assessment 

• Traditional risk factors 

• Nontraditional risk factors (e.g., high-sensitivity C-reactive protein [4], 

apolipoprotein B, lipoprotein [a]) 

• Advanced risk assessment (renal, hepatic, inflammatory, and autoimmune 

related) 

9. Assessment of subclinical atherosclerosis 

• Coronary artery calcification (5–10) 

• Carotid intima-media thickness (11–13) 

• Ankle-brachial index (14,15) 

10. Risk factor management 

• Hypertension 

• Lipids 

• Nutrition 

• Thrombosis 

• Smoking 

• Exercise 

• Pre-diabetes, insulin resistance, metabolic syndrome, and diabetes mellitus 

• Atherosclerosis reversal 

11. Disease management 

• Multidisciplinary approach 

• Adherence 

• Education of primary care physicians 



Specific Content Areas 

Exposure to specific content areas in CVD prevention is essential. These specific areas, 

outlined in an ABC format (16,17), encompass diagnosis and treatment in both primary 

and secondary prevention settings. 

A 

Antiplatelet/Anticoagulant Therapy 

• Aspirin 

• Clopidogrel (P2Y12 receptor antagonists) 

• Warfarin sodium: use in patients with atrial fibrillation and/or left ventricular 

thrombus Angiotensin Converting Enzyme Inhibitor (ACE-I)/Angiotensin 

Receptor Blocker (ARB) Therapy 

• ACE-I 

• ARB 

• ACE-I and ARB combination therapy Antianginal/Anti-Ischemic Therapies 

• Nitrates 

• Beta blockers 

• Calcium channel blockers 

• Novel antianginals (i.e., ranolazine) Atherothrombosis 

• Hypercoagulable states/thrombosis 

• Peripheral arterial disease 

B 

Blood Pressure Control 

• Familiarity with the Joint National Committee on Prevention, Detection, 

Evaluation, and Treatment of High Blood Pressure guidelines (18) Beta-

Blocker Therapy 



• Antiarrhythmic, antianginal and sympatholytic effects 

• Secondary prevention of CVD in patients with a myocardial infarction, heart 

failure/left ventricular systolic dysfunction or hypertension 

C 

Cholesterol Management 

• Familiarity with National Cholesterol Education Program guidelines for low-

density lipoprotein-cholesterol, high-density lipoprotein-cholesterol, and 

triglycerides (19) 

Cigarette Smoking Cessation 

• Role of tobacco in the development and progression of CVD and as a 

predictor of future cardiovascular events in persons with established coronary 

artery disease (20) 

• Familiarity with combination, long-term behavioral support and 

pharmacologic therapy with or without nicotine replacement for smoking 

cessation 

D 

Diet and Weight Management 

• Diet: Familiarity with appropriate cardiovascular dietary choices and 

interventions for change in dietary habits 

• Weight Management: Familiarity with definitions of normal, overweight, and 

obese states and measures to define abnormal weights (body mass index, 

waist:hip ratio); association of weight and increased rates of cardiovascular 

events, death, and development of comorbid conditions (diabetes mellitus, 

hypertension, hypercholesterolemia); caloric reductions and increased 

activity to reach ideal body weight  



Diabetes Mellitus and the Metabolic Syndrome 

• Familiarity with these terms (as they relate to patients with and without 

CVD); guidelines for diagnosis and recommended interventions (lifestyle 

changes, clinical pharmacotherapy) 

• Role of diabetes mellitus as a potential risk factor for CVD and accelerated 

rates of atherosclerosis (21) 

E 

Exercise/Cardiac Rehabilitation (22–24) 

• Association of inadequate levels of exercise with risk of cardiovascular 

events 

• Role of cardiac rehabilitation for patients with chronic stable angina pectoris, 

recent myocardial infarction, recent coronary artery bypass graft surgery, 

noncoronary heart surgery, cardiac transplant, and/or left ventricular systolic 

function  

Ejection Fraction 

• Assessment for patients with known CVD 

• Role of adjunctive therapies (aldosterone blockade, digitalis, etc.) in patients 

with left ventricular systolic function 

Although detailed, it is important to realize that this list of key measures should 

not be considered all-inclusive. The field of cardiovascular prevention is ever changing, 

as epidemiologic and clinical trial data accumulates. Because of this, the training program 

will be oriented toward providing the most up-to-date guidelines for all risk factors in the 

primary and secondary prevention of CVD. 

Level 1 training in these areas is obtained during a 3-month (or longer) clinical 

cardiology rotation that allows concomitant exposure to a comprehensive cardiovascular 



rehabilitation. This allows incorporation of a broad range of preventive approaches in 

addition to the predominant rehabilitation focus of physical exercise (11) 

Additional training in these areas is obtained in consultative, inpatient, and 

outpatient rotations, with additional didactic sessions focusing on cardiovascular 

prevention topics 

Evaluation 

Whereas knowledge of preventive interventions and mechanisms has blossomed 

in the past 10 years, clinical practice in this area lags behind in virtually all practice 

settings. Even academic centers, where most trainees are taught, fail to provide ideal 

preventive services to cardiovascular patients. Evaluation of the training in preventive 

cardiovascular medicine logically includes efforts by clinical program to evaluate their 

own clinical inputs and outcomes and demonstrate commitment to ongoing quality 

improvement in clinical prevention.  

N. VASCULAR 

The essentials of vascular medicine are taught to all fellows. Vascular medicine 

training is integrated into the fellowship program and includes the evaluation and 

management of vascular diseases, exposure to noninvasive diagnostic modalities, 

angiography, and peripheral catheter-based interventions. The equivalent of at least 2 

months of the fellowship, either as dedicated rotations or in the aggregate as an integral 

component of other rotations, is devoted to vascular medicine. Acquisition of this 

fundamental knowledge 

permits the fellow to recognize a broad array of vascular diseases and common 

medical disorders associated with vascular disease, to initiate appropriate medical 

management, and to appropriately refer patients to a vascular specialist when necessary 

for further evaluation and intervention. This level of training, however, is not sufficient to 



qualify the trainee as a vascular specialist capable of managing complex vascular 

patients. 

Components of Training 

The fellows receive training in the evaluation and management of arterial, venous, 

and lymphatic diseases, such as peripheral arterial disease, acute arterial occlusion, 

carotid artery disease, renal artery stenosis, aortic aneurysm, vasculitis, vasospasm, 

venous thrombosis and insufficiency, and lymphede ma (Table 1). Training also includes 

instruction in the recognition and management of medical disorders associated with 

vascular diseases, including hypertension, hypercholesterolemia, diabetes mellitus, and 

hypercoagulable states. Fellows also are trained to perform a comprehensive pre-

operative evaluation of the patient undergoing vascular surgery, to be cognizant of the 

indications and risks of pre-operative testing, and to manage cardiovascular problems in 

the perioperative period. 

Fellows receive instruction in the noninvasive vascular laboratory and know the 

indications for vascular tests, such as segmental pressure measurements, pulse volume 

recordings, and duplex ultrasonography, as well as the information that can be derived 

from such testing. Furthermore, the fellow should understand the imaging techniques that 

can be used to further assess the aorta, vena cavae, and peripheral arteries and veins, such 

as computed tomography angiography (CTA) and magnetic resonance angiography 

(MRA), and recognize the indications for catheter-based interventions and surgical 

revascularization. 

All cardiovascular medicine fellowship candidates participate in noncardiac 

peripheral angiography (i.e., aortography; angiography of first-order branch vessels of the 

aorta, such as the iliac, renal, or subclavian arteries; and second-order branch vessels, 

such as the internal mammary arteries; and pulmonary angiography) in patients with 

whom they are involved from pre-catheterization clinical evaluation to final disposition. 



This training will not qualify the trainee to independently perform peripheral 

angiography. 

Trainee Evaluation 

The fund of knowledge regarding vascular disease is evaluated in every trainee. 

Quality of clinical skills; reliability; judgments or actions that result in patient 

complications; and interaction with other physicians, patients, and laboratory support 

staff are key components of the evaluation. Initiative and ability to make independent and 

appropriate decisions are to be considered. The program director has the responsibility to 

confirm or deny the experience and competence of trainees. 

O. CARDIOVASCULAR MAGNETIC RESONANCE 

Level 1: General Training (1 Month Minimum)  

The trainee have exposure to the methods and the multiple applications of CMR 

for a period of not less than 1 month or its equivalent when integrated with other training 

activities. This experience provides basic background knowledge in CMR sufficient for 

the practice of adult cardiology and referral for CMR evaluation, but not for the practice 

or independent clinical interpretation of CMR 

Interpretation of CMR studies 

During his or her 1 month of training, the trainee actively participates in daily 

CMR study interpretation under the direction of a Level 2- or Level 3-trained CMR 

physician-mentor. For all studies in which angiographic, echocardiographic, radionuclide, 

computed tomographic, or hemodynamic data are available, this other imaging 

information is correlated with CMR studies. Studies include the range of procedures 

listed in Table 1. Experience in interpretation (a minimum of 25 cases) include studies 

from an established CMR teaching file. 



Lectures and self-study in CMR 

This component consists of lectures on the basic aspects of CMR and parallel 

reading material consisting of selected articles, digital training programs, or CMR text. 

The lectures and reading provide the fellow with an understanding of CMR applications. 

Specificity, sensitivity, diagnostic accuracy, utility in assessing prognosis, costs, artifacts, 

indications, contraindications, and pitfalls must be included for each cardiovascular 

diagnostic subset. Such information is effectively transmitted within the weekly 

noninvasive or clinical teaching conference during which CMR data are presented. 

A basic understanding of magnetic resonance physics is provided, including the 

following: 1) the physics of magnetic resonance as it relates to image intensity and 

contrast, including flow, T1, T2, density of nuclear species (e.g., proton), and contrast 

agents; 2) sources of artifacts, including motion, arrhythmias, and metal objects; 3) safety 

of implanted devices (e.g., pacemakers, automatic implantable cardioverter 

defibrillators), external ferromagnetic devices, and gadoliniumbased contrast agents (for 

a summary of safety issues in CMR, see www.mrisafety.com); and 4) basic post-

processing approaches and analyses. 

Hands-On Experience 

Hands-on experience is not necessary for Level 1. 

Evaluation 

The person responsible for the CMR training program responsible for assessing 

the competence of the CMR trainee at the completion of the program. This is 

accomplished by examining the ability of the trainee in the understanding of the 

acquisition methods, the interactive role of the operator during the performance of CMR 

studies, and the interpretation of the data acquired during daily reading sessions. This is 

supplemented by formal didactic training. 



P. MISCELLANEOUS 

Faculty Participation 

The Faculty of the Section of Cardiovascular Medicine is involved in every aspect 

of the fellowship training. The full time faculty includes 17 members with expertise 

covering all of the subspecialty areas of cardiology. Clinical evaluation, procedural skills, 

research and academic work is overseen by full time faculty members. The faculty 

provides not only didactic teaching and clinical supervision, but also professional 

mentoring for trainees aspiring to careers in cardiovascular disease.  

Facilities and Equipment 

The cardiology trainees have no in-hospital call. They have desk space within the 

Section of Cardiovascular Disease with a place for storage of their personal belongings, 

books and workspace for written work. In addition, the trainees are provided with a 

library of current journals from the Cardiology Literature.  

Number of Cases and Procedures Performed by Trainees in Previous 12 Months  

The cases performed are documented by the trainee and reviewed by the Program 

Directors.  

Assessment of the Educational Environment for the Program 

This is done on a monthly basis during the Faculty Section meetings and on an 

annual basis at the Faculty Sectional Retreats. In addition, Dr. Bommer meets with the 

fellows on a monthly basis to review the program, work environment and potential issues 

in terms of the training program.  
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