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 1.
Course Number
Course Title



Semester Units



CVTE 222
Interventional Procedures I,
Invasive Cardiology


5


Semester Hours

3 hours lecture:
48-54 hours 
96-108 outside-of-class hours




6 hours laboratory:
96-108 hours
240-270 total hours
 2.
Course Prerequisites
A “C” grade or higher in CVTE 116.
Corequisite
None
Recommended Preparation

None
 3.
Catalog Description

This course provides advanced study in medical electronics and instrumentation, focusing on devices utilized in invasive cardiology.  Specialized techniques and interpretation of physiologic data obtained during diagnostic and interventional procedures performed in the Cardiac Catheterization Lab will be emphasized.  Classroom and hospital-based lab sessions will focus on coronary, and electrophysiologic procedures.


 4.
Course Objectives

The student will:


a.
Apply basic concepts of hemodynamic monitoring, pulmonary gas exchange, acid-base chemistry and physiologic calculations using criteria established by the course texts and instructor.

b.
Evaluate hemodynamic patterns of cardiovascular disease using criteria established by the course texts and the instructor.


c.
Identify and differentiate diagnostic and interventional equipment and devices utilized for cardiovascular procedures performed in the Cardiac Catheterization Lab using criteria established by the course texts and instructor.

d.
Setup and demonstrate the proper preparation and handling of interventional equipment for cardiovascular procedures performed in the Cardiac Catheterization Lab using criteria established by the course texts and instructor.


e. 
Interpret basic electrophysiologic waveforms and identify the appropriate treatments and ablation techniques for cardiac arrhythmias.
5.
Instructional Facilities

a.
Standard classroom.


b.
Classroom laboratory.


c.
Cardiac Catheterization Labs in local hospitals
 6.
Special Materials Required of Student

None
7.
Course Content

a.
Percutaneous Coronary Intervention



1.
Balloon Angioplasty



2.
Stents



3.
Atherectomy



4. 
Embolic Protection devices



5. 
Thrombectomy



6.
Interventional wires



7. 
Assessment




a.
Physiologic assessment





i.
Fractional Flow Reserve





ii.
Instant wave-free ratio





iii.
Resting full cycle interval




b.
Advanced Imaging 





i.
Intravascular imaging 






ii
Optical coherence tomography


b.
Electrophysiology Studies



1. 
Instrument Chain



2. 
Measurements



3.
Pacing protocols



4. 
Catheters



5.
Procedures




i.
Diagnostic




ii.
Ablations

a. Atrial Fibrillation

b. Supraventricular Tachycardia

c. Atrial Flutter

d. Ventricular Tachycardia

e. Biophysics




iii. 
Cardiac rhythm management devices

a. Pacemakers

b. Implantable Defibrillators

c. Loop recorders

d. Biventricular devices


c.
Physiologic monitoring



1. 
Hemodynamic Calculations




i. 
Systemic Vascular resistance




ii.
Pulmonary Vascular resistance



2. 
Acid-base chemistry



3.
Pulmonary gas exchange


d.
Emergency Support



1.
Advanced cardiac life support.



2. 
Pericardiocentesis



3. 
Defibrillation



4. 
Ventricular support devices




i. Impella




ii. Intra-aortic balloon pump

8.
Method of Instruction

a.
Lectures.

b
Class discussion.


c.
Multimedia presentations.

d.
Classroom demonstration.


e.
Computer simulations.


f.
Structured classroom exercises.
 9.
Methods of Evaluating Student Performance

a.
Exams based on course content such as electrophysiology procedures.

b.
Quizzes focused on applying concepts such as physiologic assessment of coronary arteries.

c.
Practical examination on procedural skills such as coronary intervention.

d.
Comprehensive written final examination.

10.
Outside Class Assignments

a.
Assigned reading from texts, medical journals, and online references.


b.
Problem-solving homework assignments such as practicing baseline electrophysiology measurements.

c.
Preparation for student classroom presentations.

11.
Representative Texts

a.
Representative Text(s):


1) Kern, Morton J. The Cardiac Catheterization Handbook: 7th Edition.  Philadelphia, PA: Elsevier Publishers. 2019.


2) Baim, Donald S.  Grossman’s Cardiac Catheterization, Angiography, and Intervention: 9Th Edition. Philadelphia, PA: Lippincott, Williams & Wilkens. 2020.



3) Kern, Morton J. The Interventional Cardiac Catheterization Handbook: 4th Edition. Philadelphia, PA: Elsevier Publishers. 2017.

b.
Supplementary texts and workbooks:


Instructor prepared handouts and study guides.
Addendum: Student Learning Outcomes
Upon completion of this course, our students will be able to do the following:
a.
Describe and demonstrate the principles of the practice of sterile technique for vascular access procedures.

b.
Demonstrate the configuration and clinical utilization of prescribed instrumentation used in diagnostic and therapeutic procedures in the Cardiac Catheterization Laboratory.
c.
Differentiate normal from abnormal findings in hemodynamic indices, blood chemistry, hematologic, and blood gas analysis studies.  
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