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COURSE DESCRIPTION:
This course will provide the student the sonographic technical skills needed to perform a diagnostic abdominal sonogram. Various protocols will be introduced for the routine examination as well as additional views needed to demonstrate pathology. At course completion the student will be prepared to perform a complete abdominal sonogram. This is a CORE course.
CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

3 hour
Lab Credit Hours



1 hour 
Clinical Credit Hours


0 hours


Total Credit Hours 



4 hours
Total Contact Hours



6 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 required by program.
CO-REQUISITE COURSES 
As required by program.
PROFESSIONAL COMPETENCIES

· Create diagnostic sonograms.
· Describe the normal anatomy, function, sonographic technique, and appearance of the adrenal glands.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend foundational knowledge of abdominal sonography.
· Psychomotor – Apply foundational knowledge of abdominal sonography.
· Affective – Develop an appreciation for the creation of sonographic imaging, accurate and thorough documentation, and providing quality patient care.
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 – BILIARY SYSTEM

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA indicators 

	A1.0
 Create diagnostic sonograms.
	A1.1
Produce sonographic images of the biliary tree.
Samples of Behavior

· Determine normal from artifactual conditions

· Modify or extend the scope of the examination

· Prioritize differential diagnoses

· Obtain patient history and document technical impression
	2

	LEARNING OBJECTIVES 

	A1.1.1
Define terms associated with the biliary system.

A1.1.2
Describe normal anatomy, function, sonographic techniques, and appearance of the biliary system.
A1.1.3
Identify normal and abnormal flow characteristics and waveforms

A1.1.4
Describe how to determine the need for different views of the biliary system.

A1.1.5
Determine items required for reporting normal findings of the biliary system.

A1.1.6
Value the importance of following protocols and thorough documentation.
	1

2

2

3

3

A

	MODULE A OUTLINE - BILIARY:

· Embryology

· Anatomy

· Gallbladder

· Biliary duct

· Variants of Normal and Congenital Anomalies 

· Hartman’s pouch

· Junctional fold

· Phrygian cap

· Septated

· Agenesis

· Duplication

· Hourglass shape

· Intrahepatic

· Left-sided with situs inversus

· Function 

· Gallbladder

· Biliary ducts

· Laboratory Values

· Indications for Examination 

· Pain

· Positive Murphy’s sign

· Nausea

· Vomiting

· Intolerance to fatty foods and dairy products

· Jaundice


	Module A Outline (continued)

· Technique 

· Patient preparation

· Transducer selection

· Patient positioning

· Image optimization

· Examination protocol

· Examination limitations

· Sonographic Findings

· Gallbladder

· Biliary ducts
· Common bile duct


	MODULE B – LIVER

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators 

	B1.0
 Create diagnostic sonograms.
	B1.1
Produce sonographic images of the liver.
Samples of Behavior

· Determine normal from artifactual conditions

· Modify or extend the scope of the examination

· Prioritize differential diagnoses
· Obtain patient history and document technical impression
	2

	LEARNING OBJECTIVES 

	B1.1.1
Define terms associated with the liver.

B1.1.2
Describe the normal anatomy, function, sonographic technique, and appearance of the liver.
B1.1.3
Identify normal and abnormal flow characteristics and waveforms

B1.1.4
Describe how to determine the need for different views of the liver.

B1.1.5
Determine items required for reporting normal findings of the liver.
B1.1.6
Value the importance of following protocols and thorough documentation.
	1

2

2

3

3
A

	MODULE B OUTLINE
· Embryology

· Anatomy

· Lobule


· Peritoneal

· Glisson’s capsule

· Right upper quadrant (RUQ)

· Lobes and segments

· Couinaud’s anatomy

· Fissures

· Ligaments

· Vasculature

· Variants

· Riedel’s lobe

· Situs inversus

· Diaphragmatic indentations (pseudofissures)

· Functions

· Formation of bile

· Activity of reticuloendothelial tissues

· Metabolism

· Storage

· Blood reservoir

· Heat production

· Detoxification


	MODULE B OUTLINE: (continued)
· Laboratory Values for Liver Function (LFTs)

· Aspartate aminotransferase (AST)

· Alanine aminotransferase (ALT)

· Bilirubin

· Serum protein

· Alkaline phosphatase (ALP)

· Lactic dehydrogenase (LDH)

· Prothrombin time (PT)

· Alpha-fetal protein (AFP) 

· Indications for Examination

· Anorexia

· Fatigue and weakness

· Abdominal discomfort

· Fever

· Abnormal liver function tests (LFTs)

· Jaundice

· Hepatomegaly

· Others

· Technique

· Patient preparation

· Transducer selection

· Patient positioning

· Image optimization

· Image protocol

· Normal Sonographic Findings

· 2-D
· Doppler


	MODULE C – PANCREAS

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators 

	C1.0
 Create diagnostic sonograms.
	C1.1
Produce sonographic images of the pancreas.
Samples of Behavior

· Determine normal from artifactual conditions

· Modify or extend the scope of the examination

· Prioritize differential diagnoses
· Obtain patient history and document technical impression
	2

	LEARNING OBJECTIVES 

	C1.1.1
Define terms associated with the pancreas.

C1.1.2
Describe the normal anatomy, function, sonographic technique, and appearance of the pancreas.

C1.1.3
Identify normal and abnormal flow characteristics and waveforms

C1.1.4
Describe considerations for determining the need for different views of the pancreas.

C1.1.5
Determine items required for reporting normal findings of the pancreas.

C1.1.6
Value the importance of following protocols and thorough documentation.
	1

2

2

3

3
A

	MODULE C OUTLINE

· Embryology

· Anatomy

· Retroperitoneal

· Head

· Neck

· Uncinate

· Body

· Tail

· Vascular landmarks

· Size

· Ducts

· Shape

· Relational Anatomy

· Normal Variants

· Annular pancreas

· Ectopic pancreatic tissue

· Pancreatic divisum

· Function

· Exocrine function

· Hormone secretion

· Endocrine function

· Indications for Examination

· Severe epigastric pain

· Abdominal pain radiating to back

· Abdominal distension with hypoactive bowel sounds

· Acute pancreatitis

· Chronic pancreatitis

· Biliary disease

· Abnormal pancreatic enzymes
· Pancreatic neoplasm

	MODULE C OUTLINE: (continued)
· Laboratory Values

· Amylase

· Glucose

· Lipase

· Normal sonographic findings

· Homogeneous, coarse echotexture

· Echogenicity should be compared to liver

· Size varies with shape

· Pancreatic duct: echogenic parallel lines, single echogenic line

· Technique

· Patient preparation

· Transducer selection

· Patient positioning

· Image optimization

· Image protocol


	MODULE D – RENAL AND LOWER URINARY TRACT

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	D1.0
 Create diagnostic sonograms.
	D1.1
Produce sonographic images of the renal and lower urinary tract.

Samples of Behavior

· Determine normal from artifactual conditions

· Modify or extend the scope of the examination

· Prioritize differential diagnoses

· Obtain patient history and document technical impression
	2

	LEARNING OBJECTIVES 

	D1.1.1
Define terms associated with the renal and lower urinary tract.

D1.1.2
Describe the normal anatomy, function, sonographic technique, and appearance of the renal and lower urinary tract.

D1.1.3
Identify normal and abnormal flow characteristics and waveforms.
D1.1.4
Describe how to determine the need for different views of the renal and lower urinary tract.

D1.1.5
Determine items required for reporting normal findings of the renal and lower urinary tract.

D1.1.6
Value the importance of following protocols and thorough documentation.
	1

2

2

3

3

A

	MODULE D OUTLINE

· Embryology

· Anatomy

· Nephrons

· Paired

· Retroperitoneal

· Encapsulated

· Vascular anatomy

· Arterial

· Venous

· Macro - lower urinary (LU) tract

· Retroperitoneal or extraperitoneal

· Ureters

· Urinary bladder

· Urethra

· Relational anatomy

· Variants

· Renal structure

· Renal number

· Renal position

· Renal hypoplasia

· Renal malrotation

· Duplex collecting system

· Congenital renal dysplasia

· Congenital renal and medullary cystic disease

· Lower Urinary tract


	MODULE D OUTLINE (continued)
· Functions

· Excretion of waste products of metabolism; urine production

· Renin-angiotensin system influences blood pressure, blood volume, and intake/excretion of salt and water

· Regulation of acid-base balance

· Regulation of serum electrolytes

· Renal production of erythropoietin

· Convey urine to bladder

· Reservoir for urine

· Convey urine from the body
· Laboratory Values

· Serum creatinine

· Blood urea Nitrogen (BUN)

· Urinalysis
· Indications

· Urinary tract infection (UTI)

· Palpable mass

· Elevated serum creatinine, BUN levels

· Severe flank pain

· Hematuria

· Oliguria

· Azotemia

· Assessment of mass visualized on radiography, CT scans

· Assessment of non-visualization of kidney on intravenous pyelogram (IVP)

· Assessment of enlarged or small kidney

· Hypertension

· Trauma or post-surgical complications
· Sonographic Technique

· Patient preparation

· Transducer selection

· Patient positioning

· Imaging optimization

· Imaging protocol
· Normal Sonographic Findings

· Measurements

· Renal Cortex

· Renal Medulla

· Renal sinus

· Doppler

· Ureters

· Bladder
· Urethra


	MODULE E – SPLEEN

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators 

	E1.0
 Create diagnostic sonograms.
	E1.1
Produce sonographic images of the spleen.
Samples of Behavior

· Determine normal from artifactual conditions

· Modify or extend the scope of the examination

· Prioritize differential diagnoses
· Obtain patient history and document technical impression
	2

	LEARNING OBJECTIVES 

	E1.1.1
Define terms associated with the spleen.

E1.1.2
Describe the normal anatomy, function, sonographic technique, and appearance of the spleen.

E1.1.3
Identify normal and abnormal flow characteristics and waveforms

E1.1.4
Describe how to determine the need for different views of the spleen.

E1.1.5
Determine items required for reporting normal findings of the spleen

E1.1.6
Value the importance of following protocols and thorough documentation.
	1

2

2

3

3

A

	MODULE E OUTLINE:
· Embryology

· Anatomy

· Location

· Organ of the lymphatic and reticuloendothelial systems

· Size and weight

· Blood supply and drainage

· Relational anatomy

· Variants of Normal

· Aplasia

· Hypoplasia

· Accessory spleens

· Wandering spleen

· Functions

· Filter

· Reservoir

· Destruction of red blood cells

· Formation of bile pigments

· Destruction of microorganisms

· Immunity

· Production of lymphocytes

· Production of plasma cells

· Erythropoiesis in the fetus
· Laboratory Values

· White blood count (WBC)

· Red blood count (RBC)

· Hematocrit

	MODULE E OUTLINE (continued)
· Indications

· Palpable spleen

· Abnormal laboratory tests

· LUQ pain

· Infectious diseases

· Scanning Technique

· Patient preparation

· Transducer selection

· Patient positioning

· Image optimization

· Image protocol


	MODULE F – ADRENAL GLANDS

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	F1.0
 Describe the normal anatomy, function, sonographic technique, and appearance of the adrenal glands.
	F1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 

	F1.1.1
Define terms associated with the adrenal glands.
F1.1.2
Describe sonographic techniques of the adrenal glands.

F1.1.3
Describe how to determine the need for different views of the adrenal glands.

F1.1.4
Determine items required for reporting normal findings of the adrenal glands.

F1.1.5
Value the importance of following protocols and thorough documentation.
	1

2

3
3

A

	MODULE F OUTLINE

· Embryology

· Anatomy

· Cortex

· Medulla

· Paired organs

· Retroperitoneal

· Arterial supply

· Venous drainage

· Relational

· Variants

· Agenesis

· Function

· Cortex secretes steroids

· Medulla secretes

· Hyperfunction

· Hypofunction

· Laboratory values

· Aldosterone

· Cortisol

· Adrenocorticotropic hormone (ACTH)

· Catacholamines

· Total metanephrines

· Vanillylmandelic acid (VMA)

· Indications

· Decreased hematocrit

· Hypertension

· Virilism

· Sonographic technique

· Patient preparation

· Transducer selection

· Patient positioning

· Imaging optimization

· Imaging protocol

· Normal Sonographic Findings

· Pediatric

· Adult


	MODULE G – ABDOMINAL VASCULATURE

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	G1.0
 Create diagnostic sonograms.
	G1.1
Produce sonographic images of the abdominal vasculature.
Samples of Behavior

· Determine normal from artifactual conditions

· Modify or extend the scope of the examination

· Prioritize differential diagnoses
· Obtain patient history and document technical impression
	2

	LEARNING OBJECTIVES 

	G1.1.1
Define terms associated with the abdominal vasculature.

G1.1.2
Describe the normal anatomy, function, sonographic technique, and appearance of the abdominal vasculature.
G1.1.3
Identify normal and abnormal flow characteristics and waveforms.
G1.1.4
Describe considerations for determining the need for different views of the abdominal vasculature.

G1.1.5
Determine items required for reporting normal findings of the abdominal vasculature.
G1.1.6
Value the importance of following protocols and thorough documentation.
	1

2

2

3

3

A

	MODULE G OUTLINE:
· Embryology

· Anatomy

· Vessel wall layers

· Abdominal aorta

· Celiac axis/trunk 

· Superior mesenteric artery (SMA)

· Inferior mesenteric artery (IMA)

· Right renal

· Left renal

· Left gonadal

· Right gonadal

· Right common iliac

· Right internal iliac

· Right external iliac

· Left common iliac

· Left internal iliac

· Left external iliac

· Arterial Variants

· Multiple renal arteries

· Replaced right hepatic artery

· Common trunk of SMA/celiac artery

· Functions

· Arteries

· Veins

· Capillaries
· Laboratory Values

· Hematocrit

· White blood count (WBC)


	MODULE G OUTLINE (continued)

· Indications

· Pulsatile abdominal mass

· Abdominal pain

· Abdominal bruit

· Hemodynamic compromise of lower extremities

· Swelling of the lower extremities

· Sonographic Technique

· Patient preparation

· Transducer selection

· Positioning

· Image optimization

· Image protocol

· Normal Arterial Sonographic Findings

· Measurements

· Parallel walls

· Pulsatility

· Anechoic lumen

· Doppler


	MODULE H – GASTROINTESTINAL TRACT

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators 

	H1.0
 Create diagnostic sonograms.
	H1.1
Produce sonographic images of the gastrointestinal tract.
Samples of Behavior

· Determine normal from artifactual conditions

· Modify or extend the scope of the examination

· Prioritize differential diagnoses
· Obtain patient history and document technical impression
	2

	LEARNING OBJECTIVES 

	H1.1.1
Define terms associated with the gastrointestinal tract.

H1.1.2
Describe the normal anatomy, function, sonographic technique, and appearance of the gastrointestinal tract.

H1.1.3
Identify normal and abnormal flow characteristics and waveforms

H1.1.4
Describe considerations for determining the need for different views of the gastrointestinal tract.

H1.1.5
Determine items required for reporting normal findings of the gastrointestinal tract.
H1.1.6
Value the importance of following protocols and thorough documentation.
	1

2

2

3

3
A

	MODULE H OUTLINE

· Embryology

· Anatomy

· Wall layers

· Openings 

· Esophagus 

· Stomach

· Duodenum 

· Jejunum


· Ileum

· Ileocecal valve 

· Appendix

· Cecum 

· Ascending colon

· Transverse colon 

· Descending colon 

· Sigmoid colon

· Rectum

· Anal canal

· Relational anatomy

· Variants

· Duplication cyst

· Function

· Esophagus

· Stomach

· Small intestine
· Colon


	MODULE H OUTLINE: (continued)
· Laboratory Values

· WBC

· Hematocrit

· Indications

· Pain

· Vomiting

· Bleeding

· Obstruction

· Fever

· Leukocytosis

· Palpable mass

· Sonographic Technique

· Patient preparation

· Transducer selection

· Patient positioning

· Imaging optimization

· Imaging protocol

· Normal Sonographic findings

· The ‘gut signature’ (from lumen outward)

· Compressibility

· Measurements


	MODULE I – ABDOMINOPELVIC WALL AND CAVITIES

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators 

	I1.0
 Create diagnostic sonograms.
	I1.1
Produce sonographic images of the abdominopelvic wall and cavities.
Samples of Behavior

· Determine normal from artifactual conditions

· Modify or extend the scope of the examination

· Prioritize differential diagnoses
· Obtain patient history and document technical impression
	2

	LEARNING OBJECTIVES 

	I1.1.1
Define terms associated with the abdominopelvic wall and cavities.

I1.1.2
Describe the normal anatomy, function, sonographic technique, and appearance of the abdominopelvic wall and cavities.

I1.1.3
Identify normal and abnormal flow characteristics and waveforms

I1.1.4
Describe considerations for determining the need for different views of the abdominopelvic wall and cavities.

I1.1.5
Determine items required for reporting normal findings of the abdominopelvic wall and cavities.
I1.1.6
Value the importance of following protocols and thorough documentation.
	1

2

2

3

3
A

	MODULE I OUTLINE:
· Embryology

· Anatomy

· Abdominal wall layers

· Abdominopelvic muscles

· Abdominal wall structures

· Cavities

· Peritoneal layers

· Peritoneal compartments

· Lesser sac - left posterior subhepatic

· Intraperitoneal organs

· Peritoneal Omenta

· Retroperitoneal compartments


· Retroperitoneal organs/structures

· Pancreas

· Second, third, and fourth parts of the duodenum

· Kidneys

· Adrenals

· Ascending, descending colon

· Distal portion of common bile duct

· Extraperitoneal spaces

· Extraperitoneal organs

· Thoracic cavity
· Relational anatomy


	MODULE I OUTLINE: (continued)
· Sonographic Technique

· Patient preparation

· Transducer selection

· Patient positioning

· Image optimization

· Image protocol Normal sonographic appearance

· Abdominal wall

· Skin

· Fat

· Muscle


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

	
	1
	2
	3
	4

	Module A
	20%
	40%
	40%
	0

	Module B
	20%
	40%
	40%
	0

	Module C
	20%
	40%
	40%
	0

	Module D
	20%
	40%
	40%
	0

	Module E
	20%
	40%
	40%
	0

	Module F
	25%
	25%
	50%
	0

	Module G
	20%
	20%
	40%
	0

	Module H
	20%
	20%
	40%
	0

	Module I
	20%
	20%
	40%
	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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