[image: image1.jpg]Alabama
Department of
Postsecondary Education
Representing the Alabama Community College System





Sonographic Principles and Instrumentation Lab

DMS 217 


July 2, 2012
[image: image1.jpg]
COURSE DESCRIPTION:
This lab allows students to perform quality assurance tests and surveys.  Students will also investigate statistical applications utilized in medical research.  Upon completion the student will be able to develop a quality assurance program.  This is a CORE course.

CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

0 hour
Lab Credit Hours



1 hour  

Total Credit Hours 



1 hour
Total Contact Hours



3 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Programs may schedule practical lab hours as 3:1 or 2:1 contact to credit ratio; Clinical hours are 3:1 contact to credit ratio; and Preceptorships may be scheduled as 3:1 or 5:1 (Ref Board Policy 705.01).

PREREQUISITE COURSES 
As determined by program.
CO-REQUISITE COURSES 
As determined by program.
PROFESSIONAL COMPETENCIES
· Perform quality assurance survey
· Complete equipment performance tests

· Demonstrate knowledge of statistical development methods in healthcare.

INSTRUCTOR NOTE:  
· Cognitive objectives for this course are measured in DMS 216 - Sonographic Principles and Instrumentation.

· Modules G, H, and I are optional for this course.  If they are not taught in this course they must be taught in DMS 216.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts of producing quality and safe diagnostic sonograms.

· Psychomotor – Apply quality control techniques and safety principles to sonographic imaging and patient care.
· Affective – Value the importance of principles of quality imaging and patient safety.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Competencies specified for each module is suggested by Sonographic profession certifying agencies, health care facilities, locally developed lab/clinical assignments, or any combination of these factors.  This course is based on the National Education Curriculum for Diagnostic Medical Sonography programs (2008).

STUDENT LEARNING OUTCOMES
	MODULE A – STATISTICAL ANALYSIS

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA indicators

	A 1.0
Demonstrate an understanding of statistical methodology and terminology.
	A1.1
Utilize statistical tools to analyze patient data.
	4

	LEARNING OBJECTIVES

	A1.1.1
Define commonly used statistical terminology.

A1.1.2
Describe methods of study design.

A1.1.4
Analyze statistical data in professional journals and publications.
A1.1.3
Evaluate a variety of patient data to plot statistical data.
	1

2

3
4

	Lab/Clinical Skills

· Conduct patient survey in clinical setting

· Develop acceptable standard

· Determine research criteria

· Compile results 
· Determine follow-up

	MODULE B OUTLINE:

· Study Design

· Types of Data

· Sampling

· Surveys and Observational Studies

· Comparative Studies

· Graphical Depiction of Data

· Frequency Distributions

· Bar Charts

· Pie Charts

· Histograms

· Dot Plots

· Stem Plots
· Descriptive Statistics

· Measures of Central Tendency

· Measures of Variability

· Probability and Random Variables

· Relative Frequency

· Basic Properties

· Estimating Probabilities Empirically

· Sampling Distributions

· Normal

· Gaussian

· Chi-square

· Confidence Intervals

· Point Estimation

· Population Mean

· Population Proportion

· Hypothesis Testing

· Test Procedures

· Testing Errors


	Module A Outline (continued)

· Bivariate Data Analysis

· Scatter Plots

· Pearson Correlation Coefficient

· Simple Linear Regression

· Measures of Central Tendency

· Measures of Variability Statistical Indices

· Chi square

· Sensitivity/specificity

· Negative/positive predictive value; prevalence of disease

· Accuracy


	MODULE B – DIAGNOSTIC IMAGE PRODUCTION, ANALYSIS, AND CORRECTION

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Evaluate a diagnostic image and adjust parameters to improve image quality.
	B1.1
Utilize components of sonographic instrumentation to produce an image and adjust various technical factors as necessary.
	4

	LEARNING OBJECTIVES 

	B1.1.1
Describe parameters that affect image quality.

B1.1.2
Recognize instrumentation controls to adjust for image quality.

B1.1.3
Explain adjustment techniques in order to improve or correct the image. 
	2
2

3

	MODULE B OUTLINE: 

· 2D Instrumentation & Parameter Manipulation

· Gain

· Power

· TGCs

· Depth

· Zoom

· Dynamic Range

· Harmonics

· Focus

· Frequency

· Gray Map

· Line Density

· Rejection

· Scan Area

· Pulsed Doppler Instrumentation & Parameter Manipulation

· Power

· Doppler Gain

· Frequency

· PRF

· Depth

· Baseline

· Sample Gate

· Wall Filter

· Rejection

· Angle Correct

· Steer

· Dynamic range

· Sweep Speed

· Invert


	Module B Outline (continued)
· Color Doppler Instrumentation & Parameter Manipulation

· Packet Size

· Threshold

· Focus

· Baseline

· Line Density

· Frame Average

· Map

· Invert

· Power

· PRF

· Depth

· Frequency

· Steer

· Suppression
· Color Gain


NOTE: The following modules are labeled in the sequence found in DMS 216. 

	MODULE G - HEMODYNAMICS AND DOPPLER IMAGING

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	G1.0
Comprehend the principles of hemodynamics and Doppler imaging.
	G1.1
This competency is measured cognitively.
	3

	LEARNING OBJECTIVES 

	G1.1.1
Describe factors that influence blood flow.

G1.1.2
Explain pressure gradient.

G1.1.3
Explain causes of hemodynamic resistance.

G1.1.4
Recognize Poiseuille’s law and Bernoulli’s equation.

G1.1.5
Differentiate between normal and pathological flow patterns.

G1.1.6
Explain what causes pressure differences in venous system blood flow.

G1.1.7
Explain the Doppler effect and factors that influence it.

G1.1.8
Identify the Doppler equation.

G1.1.9
Describe the type of function of various Doppler instruments.

G1.1.10
Describe how to manipulate various Doppler instruments to enhance an image.

G1.1.11
Explain the advantages and disadvantages of using pulse wave and color Doppler instruments.

G1.1.12
Describe color flow imaging and how various sampling situations affect it.

G1.1.13
Differentiate between various color maps.

G1.1.14
Describe color power mode and its uses.

G1.1.15
Describe the properties that influence color power Doppler. 

G1.1.16
Explain the advantages and disadvantages of using color Doppler versus power Doppler.
	2

1

3

2

4

3

3

2

2

3

3

3

3

3

3

3


	· Doppler Instruments

· Definition of continuous wave

· Range ambiguity

· Spectral appearance

· Advantages and disadvantages

· Definition of pulsed-wave Doppler

· Range resolution

· Nyquist limit

· Advantages and disadvantages

· Duplex instruments

· Definition

· Basic principles

· Instrumentation

· Receiver

· Demodulator

· Wall filter

· Directional knobs

· Spectral analysis

· Appearance on the spectral display

· Flow direction

· Flow velocity

· Velocity profiles

MODULE G OUTLINE (continued)

· Waveform magnitude or brightness

· Qualitative versus Quantitative evaluation

· Color Flow Imaging

· Sampling methods

· PW Doppler

· RBC sampling

· Tissue sampling

· Display of Doppler information

· Flow direction

· Average velocity

· Velocity maps

· Angle dependence

· Instrumentation

· Autocorrelation

· Relationship between color box size and frame rate

· Color maps

· Color Power/Energy Mode

· Displayed information – formats

· Flow direction

· Displayed velocity

· Velocity maps

· Angle independence

· Advantages and disadvantages


	MODULE H – QUALITY ASSURANCE/QUALITY CONTROL OF SONOGRAPHIC INSTRUMENTS

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	H1.0
Employ quality assurance measures to ensure compliance with standards of sonographic imaging.
	H1.1
Develop a quality assurance program to include supporting documentation.
	4

	LEARNING OBJECTIVES 

	H1.1.1
Explain the purpose for a quality assurance program.

H1.1.2
Explain how often quality assurance is tested.

H1.1.3
List various types of quality assurance and/or tissue equivalent phantoms and their parameters.

H1.1.4
Describe documentation requirements for a quality assurance program.

H1.1.5
Determine the proper calibration for image optimization using test objects, tissue equivalent phantoms and Doppler.
	2

2

2

3

4

	MODULE H OUTLINE:

· Quality Assurance Program

· Purpose

· Frequency

· Documentation

· Evaluation of Instrument Performance

· Test objects

· Various tissue equivalent phantoms

· Parameters

· Test object

· Dead zone

· Axial resolution

· Lateral resolution

· Range accuracy

· Vertical depth calibration

· Horizontal calibration

· TGC characteristics

· Uniformity

· System sensitivity

· Tissue equivalent phantom

· Dead zone

· Range accuracy

· Vertical depth calibration

· Horizontal calibration

· Detail resolution

· Axial resolution

· Lateral resolution

· Slice thickness/elevational resolution

· TGC characteristics

· System sensitivity

· Contrast resolution

· Dynamic range

· Image congruency test

· Doppler phantoms

· Maximum depth

· Pulsed Doppler sample volume accuracy

· Velocity accuracy

· Color flow sensitivity

· Image congruency test


	MODULE I – BIOEFFECTS AND SAFETY

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	I1.0
Comprehend established safety standards for sonographic practice.
	I1.1
This competency is measured cognitively. 
	2

	LEARNING OBJECTIVES 

	I1.1.1
Define terms associated with sonographic bioeffects and safety.

I1.1.2
Define the ALARA principle.

I1.1.3
Describe acoustic output measures.

I1.1.4
Describe thermal indices and their effects on various types of tissue.

I1.1.5
Discuss various guidelines and regulations and their relationship to bioeffects and safety.

I1.1.6
Discuss emerging technologies related to bioeffects and safety.
	1

1

2

2

2

2

	MODULE I OUTLINE:

· General Terms

· Hydrophone

· Calorimeter

· Thermocouple

· Dosimetry

· In vivo

· In vitro

· Acoustic Output Quantities

· Pressure

· Units

· MPa

· MmHg

· Peak pressures

· Power

· Units

· mW

· Methods of determining power (radiation force, hydrophone)

· Intensity

· Units

· mW/cm2

· W/cm2

· Spatial and temporal considerations

· Average and peak intensities

· Methods of determining intensity

· Intensities

· Spatial average-temporal average (SATA)

· Spatial peak-temporal average (SPTA)

· Spatial peak-pulse average (SPPA)

· Spatial peak-temporal peak (SPTP)

· Spatial average-temporal peak (SATP)

·  Intensity and power values for operating modes


	MODULE I OUTLINE:  (Continued)
· Acoustic Output Labeling Standard

· Definition of thermal index

· Thermal Index for Soft Tissue (TIS)

· Thermal Index for Bone (TIB)

· Thermal Index for Cranial Bone (TIC)

· Definition of mechanical index (MI)

· Stable cavitation

· Transient cavitation

· Acoustic Exposure

· Prudent use

·  Methods to reduce acoustic exposure

· As low as reasonably achievable (ALARA)

· Primary Mechanisms of Biologic Effect Production

· Cavitation mechanisms

· Thermal mechanisms

· Experimental Biologic Effect Studies

· Animal studies

· In vitro studies

· Epidemiologic studies

· Limitations

· Guidelines and Regulations

· Organizational statements

· Clinical safety

· Prudent use

· Bioeffects

· Epidemiology

· In vitro

· Safety in training and research

· Other

· National Electrical Manufacturers Association (NEMA)

· Food and Drug Administration (FDA)

· H. Electrical and Mechanical Hazards

· Patient susceptibility

· Operator susceptibility

· Equipment components

· Emerging Technologies


LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation. 
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	KSA
	1
	2
	3
	4

	Module A
	25%
	25%
	25%
	25%

	Module B
	0
	67%
	33%
	0

	Module G
	6%
	25%
	63%
	6%

	Module H
	0
	60%
	20%
	20%

	Module I
	33%
	67%
	0
	0


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Recognize basic information about the subject including terms and nomenclature.

· Students must demonstrate ability to recall information such as facts, terminology or rules related to information previously taught.  

· Performs simple parts of the competency.  Student requires close supervision when performing the competency.

	2
	Moderate Knowledge and Proficiency
	· Distinguish relationships between general principles and facts. Adopts prescribed methodologies and concepts.

· Students must demonstrate understanding of multiple facts and principles and their relationships, and differentiate between elements of information.  Students state ideal sequence for performing task. 

· Performs most parts of the competency with instructor assistance as appropriate.

	3
	Advanced Knowledge and Proficiency
	· Examines conditions, findings, or other relevant data to select an appropriate response.  

· The ability to determine why and when a particular response is appropriate and predict anticipated outcomes. 

· Students demonstrate their ability to seek additional information and incorporate new findings into the conclusion and justify their answers.

· Performs all parts of the competency without instructor assistance.

	4
	Superior Knowledge and Proficiency
	· Assessing conditions, findings, data, and relevant theory to formulate appropriate responses and develop procedures for situation resolution. Involves higher levels of cognitive reasoning. 
· Requires students to formulate connections between relevant ideas and observations. 

· Students apply judgments to the value of alternatives and select the most appropriate response. 

· Can instruct others how to do the competency.

· Performs competency quickly and accurately.

	A
	Affective Objective
	· Describes learning objectives that emphasize a feeling tone, an emotion, or a degree of acceptance or rejection.  
· Objectives vary from simple attention to selected phenomena to complex but internally consistent qualities of character and conscience. 
· Expressed as interests, attitudes, appreciations, values, and emotional sets or biases.
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