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COURSE DESCRIPTION:
This course will provide the student with a working knowledge of the sonographic appearance and pathophysiology of common diseases abnormalities of the abdomen. Associated history, symptoms, lab values, treatments and appearance on other imaging modalities will be demonstrated. The student will be required to conduct research for presentation. At course completion, students will be able to identify many major pathologies of the abdomen on sonograms.  This is a CORE course.
CONTACT/CREDIT HOURS 

Theory Credit Hours

3 hours
Lab Credit Hours


0 hours
Clinical Credit Hours

0 hours


Total Credit Hours


3 hours
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 required by program.
CO-REQUISITE COURSES 
As required by program.
PROFESSIONAL COMPETENCIES

· Determine normal from artifactual or pathologic conditions, modify or extend the scope of the examination as necessary, prioritize differential diagnoses, and complete a technical report.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend foundational knowledge of abdominal pathology.
· Psychomotor – There are no psychomotor goals directly associated with this course.
· 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
Determine normal from artifactual or                  pathologic conditions, modify or extend the scope of the examination as necessary, prioritize differential diagnoses, and complete a technical report.
	A1.1
This competency is measured cognitively.

	3

	LEARNING OBJECTIVES 

	A1.1.1
Describe the normal appearance, anatomy, and function for the biliary system.

A1.1.2
Describe sonographic techniques of the biliary system.
A1.1.3
Correlate clinical indications and laboratory values associated with biliary disease.
A1.1.4
Identify biliary pathology in terms of sonographic appearances, sequelae, and associated pathologies.
A1.1.5
Describe associated pathologies and sequelae relative to biliary disease.

A1.1.6
Differentiate between normal and abnormal flow characteristics and waveforms

A1.1.7
Describe considerations for determining the need for different views of the biliary system.

A1.1.8
Discuss considerations for prioritizing differential diagnoses.

A1.1.9
Determine items required for reporting.

A1.1.10
Discuss the importance of thorough reporting.
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	MODULE A OUTLINE:

· Pathophysiology

· Cholelithiasis
· Mirizzi Syndrome
· Contracted or non-visualization of gallbladder
· Sludge

· Acute Cholecystitis

· Acalculous Cholecystitis

· Chronic Cholecystitis

· Hydrops of the gallbladder (mucocele)

· Courvoisier’s gallbladder

· Porcelain gallbladder

· Benign neoplasms

· Malignant neoplasms

· Non-inflammatory causes of gallbladder wall thickening
· Bile Ducts Pathophysiology

· Ductal dilatation

· Choledocholithiasis

· Cholangitis

· Ascariasis

· Hemobilia

· Pneumobilia

MODULE A OUTLINE (continued)
· Malignant neoplasia

· Cholangiocarcinoma
· Metastases

· Congenital Abnormalities of Biliary System

· Biliary Atresia
· Caroli’s disease
· Choledochal cyst


	MODULE B – LIVER SYSTEM

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	B1.0
Determine normal from artifactual or                  pathologic conditions, modify or extend the scope of the examination as necessary, prioritize differential diagnoses, and complete a technical report.
	B1.1
This competency is measured cognitively.


	3

	LEARNING OBJECTIVES

	B1.1.1
Describe the normal appearance, anatomy, variants, and function of the liver.

B1.1.2
Describe sonographic techniques of the liver. 

B1.1.3
Correlate the clinical indications and laboratory values associated with Hepatic disease

B1.1.4
Discuss hepatic pathology in terms of sonographic appearances
B1.1.5
Describe associated pathologies and sequelae relative to hepatic disease
B1.1.6
Differentiate between normal and abnormal flow characteristics and waveforms
B1.1.7
Analyze current diagnostic Doppler criteria.

B1.1.8
Discuss considerations for prioritizing differential diagnoses.

B1.1.9
Determine items required for reporting.
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	MODULE B OUTLINE:

· Pathophysiology

· Diffuse disease

· Vascular abnormalities

· Glycogen storage disease (Type I)

· General characteristics of focal versus diffuse liver abnormalities

· Cysts

· Infections

· Pyogenic (bacterial) abscess 

· Amebic (parasitic) abscess 

· Fungal infection

· Schistosomiasis 

· Echinococcal cyst

· Benign Neoplasms

· Adenoma 

· Cavernous hemangioma 

· Focal nodular hyperplasia (FNH) 

· Hemangioendothelioma

· Malignant Neoplasms 

· Hepatoblastoma

· Hepatocellular carcinoma (HCC) – hepatoma

· Hemangiosarcoma

· Metastasis 

· Trauma 

· Benign causes of Hyperechoic Foci in the Liver Region 

· Calcification 

· Air in bile ducts


	MODULE C – PANCREAS

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	C1.0
Determine normal from artifactual or pathologic conditions, modify or extend the scope of the examination as necessary, prioritize differential diagnoses, and complete a technical report.
	C1.1
This competency is measured cognitively.
	3

	LEARNING OBJECTIVES

	C1.1.1
Describe the normal appearance, anatomy, variants, and function of the pancreas

C1.1.2
Describe sonographic techniques for the pancreas.

C1.1.3
Correlate the clinical indications and laboratory values associated with pancreatIc disease.
C1.1.4
Discuss pancreatic pathology in terms of sonographic appearances.
C1.1.5
Describe associated pathologies and sequelae relative to pancreatic disease.
C1.1.6
Differentiate between normal and abnormal flow characteristics and waveforms.
C1.1.7
Analyze current diagnostic Doppler criteria.

C1.1.8
Discuss considerations for prioritizing differential diagnoses.

C1.1.9
Determine items required for reporting.
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	MODULE C OUTLINE:

· Pathophysiology

· Congenital diseases

· Inflammation

· Hemorrhagic pancreatitis
· Phlegmonous pancreatitis
· Abscess
· Pseudocyst
· Chronic pancreatitis

· Neoplasia

· Cystadenoma/cystadenocarcinoma

· Adenocarcinoma
· Islet cell tumors


	MODULE D – RENAL AND LOWER URINARY TRACT

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	D1.0
Determine normal from artifactual or pathologic conditions, modify or        extend the scope of the examination as necessary, prioritize differential diagnoses, and complete a technical report.
	D1.1
This competency is measured cognitively.


	3

	LEARNING OBJECTIVES 

	D1.1.1
Describe the normal appearance, anatomy, variants, and functions of renals and lower urinary tract.
D1.1.2
Describe the sonographic techniques for the pancreas.
D1.1.3
Correlate the clinical indications and laboratory values associated with renal and lower urinary tract disease

D1.1.4
Discuss renal pathology in terms of sonographic appearances
D1.1.5
Describe associated pathologies and sequelae relative to renal and lower urinary tract disease
D1.1.6
Differentiate between normal and abnormal flow characteristics and waveforms
D1.1.7
Analyze current diagnostic Doppler criteria.
D1.1.8
Discuss considerations for prioritizing differential diagnoses.

D1.1.9
Determine items required for reporting.
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	MODULE D OUTLINE:

· Pathophysiology

· Inflammatory conditions

· Acute pyelonephritis (APN)

· Emphysematous pyelonephritis

· Chronic pyelonephritis

· Acute tubular necrosis (ATN)

· Pyonephrosis

· Acute glomerulonephritis

· Candidiasis

· Schistosomiasis

· Urinary tuberculosis

· Abscess

· Renal failure

· Definition

· Types

· Clinical presentation

· Sonographic findings

· Treatment

· Renal masses

· Benign renal cysts

· Parapelvic cyst
MODULE D OUTLINE (continued)
· Cystic disease

· Multicystic dysplastic kidney disease (MDKD)

· Infantile polycystic kidney disease (IPKD), also known as autosomal

· recessive polycystic kidney disease (ARPKD)

· Adult polycystic kidney disease (APKD) or autosomal dominant polycystic kidney disease (ADPKD)

· Medullary cystic disease

· Medullary sponge kidney

· Acquired cystic kidney disease (ACKD)

· Benign solid renal tumors

· Angiomyolipoma - renal hamartoma

· Adenoma

· Oncocytoma

· Mesoblastic nephroma (fetal renal hamartoma)

· Malignant renal tumors

· Renal cell carcinoma (RCC) - hypernephroma

· Transitional cell carcinoma (TCC)

· Wilm’s tumor - nephroblastoma

· Metastases to the kidney

· Renal calcification

· Calculi

· Nephrocalcinosis
· Obstructive uropathy

· Hydronephrosis

· Trauma

· Definition

· Clinical presentation

· Sonographic findings

· Correlative and/or prior imaging

· Treatment

· Infarction

· Definition

· Clinical presentation
· Sonographic findings

· Correlative and/or prior imaging

· Vascular disorders

· Renal artery stenosis (RAS)

· Renal artery occlusion

· Renal vein thrombosis

· Other vascular disorders

· Lower urinary tract pathology

· Cystitis

· Bladder wall thickening

· Calculi
· Hematoma

· Neoplasia


	MODULE E – SPLEEN

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	E1.0
Determine normal from artifactual or pathologic conditions, modify or extend the scope of the examination as necessary, prioritize differential diagnoses, and complete a technical report.
	E1.1
This competency is measured cognitively.


	3

	LEARNING OBJECTIVES 

	E1.1.1
Describe the normal appearance, anatomy, variants, and functions of the spleen.

E1.1.2
Describe the sonographic techniques for the spleen.

E1.1.3
Correlate the clinical indications and laboratory values associated with splenic disease.
E1.1.4
Discuss pathologies of the spleen in terms of sonographic appearances.
E1.1.5
Describe associated pathologies and sequelae relative to splenic disease.
E1.1.6
Differentiate between normal and abnormal flow characteristics and waveforms.
E1.1.7
Analyze current diagnostic Doppler criteria.

E1.1.8
Discuss considerations for prioritizing differential diagnoses.

E1.1.9
Determine items required for reporting.
	3
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	MODULE E OUTLINE:

· Pathophysiology

· Congestive splenomegaly

· Infection/Inflammation

· Systemic

· Focal

· Neoplasia

· Benign

· Malignant

· Cysts

· Blood Disorders

· Storage Disease

· Infarction

· Trauma

· Congenital Disorders

· Polysplenia syndrome

· Definition

· Associated with bilateral left-sidedness

· Incidence

· Clinical presentation

· Sonographic findings

· Correlative and/or prior imaging

· Treatment


	MODULE F – ADRENAL 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	F1.0
Determine normal from artifactual or pathologic conditions, modify or extend the scope of the examination as necessary, prioritize differential diagnoses, and complete a technical report.
	F1.1
This competency is measured cognitively.


	3

	LEARNING OBJECTIVES 

	F1.1.1
Describe the normal appearance, anatomy, variants, and functions of the adrenal glands.
F1.1.2
Describe the sonographic techniques for the spleen.

F1.1.3
Correlate the clinical indications and laboratory values associated with adrenal disease.
F1.1.4
Discuss adrenal pathology in terms of sonographic appearances.
F1.1.5
Describe associated pathologies and sequelae relative to adrenal disease.
F1.1.6
Differentiate between normal and abnormal flow characteristics and waveforms.
F1.1.7
Analyze current diagnostic Doppler criteria.

F1.1.8
Discuss considerations for prioritizing differential diagnoses.

F1.1.9
Determine items required for reporting.
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	MODULE F OUTLINE:

· Pathophysiology

· Neoplasia

· Adenoma

· Adenocarcinoma

· Neuroblastoma

· Pheochromocytoma

· Metastases

· Inflammation/Infection

· Abscess

· Infectious disease

· Clinical presentation

· Sonographic findings

· Other

· Hemorrhage

· Cyst


	MODULE G – ABDOMINAL VASCULATURE

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	G1.0
Determine normal from artifactual or pathologic conditions, modify or extend the scope of the examination as necessary, prioritize differential diagnoses, and complete a technical report.
	G1.1
This competency is measured cognitively.


	3

	LEARNING OBJECTIVES 

	G1.1.1
Describe the normal appearance, anatomy, variants, and functions of the abdominal vasculature.

G1.1.2
Describe the sonographic techniques for abdominal vascular disease.

G1.1.3
Correlate the clinical indications and laboratory values associated with abdominal vascular disease.

G1.1.4
Discuss abdominal vascular pathology in terms of sonographic appearances.
G1.1.5
Describe associated pathologies and sequelae relative to abdominal vascular disease.
G1.1.6
Differentiate between normal and abnormal flow characteristics and waveforms.
G1.1.7
Analyze current diagnostic Doppler criteria.

G1.1.8
Discuss considerations for prioritizing differential diagnoses.

G1.1.9
Determine items required for reporting.
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	MODULE G OUTLINE:

· Arterial Pathophysiology

· Atherosclerosis

· Aortic ectasia/arteriomegaly

· Aneurysm

· Aortic dissection

· Aortic rupture

· Pseudoaneurysm

· Venous anatomy

· Inferior vena cava (IVC)

· Hepatoportal venous system

· Variants/anomalies

· Indications

· Sonographic technique

· Normal sonographic findings

· Normal Doppler appearance

· Venous pathophysiology

· Portal hypertension (PH)

· Portal vein thrombosis

· Cavernous transformation of the portal vein


	MODULE H – GASTROINTESTINAL TRACT

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	H1.0
Determine normal from artifactual or pathologic conditions, modify or extend the scope of the examination as necessary, prioritize differential diagnoses, and complete a technical report.
	H1.1
This competency is measured cognitively.


	3

	LEARNING OBJECTIVES

	H1.1.1
Describe the normal appearance, anatomy, variants, and functions of the gastrointestinal tract.
H1.1.2
Describe the sonographic techniques for gastrointestinal tract diseases.

H1.1.3
Correlate the clinical indications and laboratory values associated with gastrointestinal tract disease.
H1.1.4
Discuss gastrointestinal tract pathology in terms of sonographic appearances.
H1.1.5
Describe associated pathologies and sequelae relative to gastrointestinal tract disease.
H1.1.6
Differentiate between normal and abnormal flow characteristics and waveforms.
H1.1.7
Analyze current diagnostic Doppler criteria.

H1.1.8
Discuss considerations for prioritizing differential diagnoses.

H1.1.9
Determine items required for reporting.
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	MODULE H - OUTLINE

· Pathology

· Inflammation

· Crohn’s disease

· Appendicitis
· Diverticulitis

· Neoplasia

· Adenocarcinoma

· Leiomyoma

· Leiomyosarcoma

· Lymphoma

· Metastases

· Obstruction

· Mechanical

· Paralytic ileus

· Intussusception

· Volvulus

· Other

· Ischemic bowel disease

· Hypertrophic pyloric stenosis (HPS)


	MODULE I – ABDOMINAL WALL AND CAVITIES

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	I1.0
Determine normal from artifactual or pathologic conditions, modify or extend the scope of the examination as necessary, prioritize differential diagnoses, and complete a technical report.
	I1.1
This competency is measured cognitively.
	3

	LEARNING OBJECTIVES 

	I1.1.1
Describe the normal appearance, anatomy, variants, and functions of the abdominal wall and cavities.
I1.1.2
Describe the sonographic techniques for abdominal wall and cavities diseases.
I1.1.3
Correlate the clinical indications and laboratory values associated with abdominal wall and cavities.
I1.1.4
Discuss abdominal wall and cavities pathology in terms of sonographic appearances.
I1.1.5
Describe associated pathologies and sequelae relative to gastrointestinal tract disease.
I1.1.6
Differentiate between normal and abnormal flow characteristics and waveforms.
I1.1.7
Analyze current diagnostic Doppler criteria.

I1.1.8
Discuss considerations for prioritizing differential diagnoses.

I1.1.9
Determine items required for reporting.
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	MODULE I OUTLINE:

· Pathophysiology

· Abdominal wall

· Hernia

· Rectus sheath hematoma

· Abscess

· Neoplasia

· Abdominopelvic cavity

· Adenopathy (lymphadenopathy)

· Retroperitoneal fibrosis

· Retroperitoneal tumors

· Retroperitoneal fluid collections
· Peritoneal fluid collections

· Pseudomyxoma peritonei

· Peritoneal carcinomatosis

· Thoracic cavity

· Tumor

· Lung abscess

· Mediastinal lymphadenopathy

· Pericardial effusion

· Atelectasis
· Lung consolidation


	MODULE J – INTERVENTIONAL

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	J1.0
Determine normal from artifactual conditions, modify or extend the scope of the examination as necessary, prioritize differential diagnoses, and complete a technical report.
	J1.1
This competency is measured cognitively.
	3

	LEARNING OBJECTIVES 

	J1.1.1
Describe the normal anatomy and appearance of the structures visualized during specific interventional techniques.

J1.1.2
Differentiate between normal and abnormal flow characteristics and waveforms.
J1.1.3
Determine the need for different views of the structures visualized during specific interventional techniques.

J1.1.4
Determine items required for reporting normal findings during various interventional techniques.
	3
3

3

3

	MODULE J OUTLINE:

· Clinical Indications

· Differentiating between benign process, primary cancer, metastatic disease, or

infectious process

· Progression of disease

· Verifying the type and presence of disease

· Drainage of fluid or fluid collection

· Distinguishing between a fluid-filled mass and a solid tumor

· Obtain parenchymal sample

· Determine cause of organ rejection

· Obtain fluid for cells

· Consent Process

· Risks of procedures

· Benefits of procedure

· How procedure is done

· Witnessing a consent

· Time out

· Types

· Biopsy

· Percutaneous aspiration and/or drainage

· Contraindications

· Bleeding disorder

· Anti-coagulant therapy

· Inability to give consent

· Inability to cooperate


	MODULE J OUTLINE (continued)
· Risk Factors of Procedure

· Bleeding

· Infection

· Seeding

· Inconclusive results

· Inadequate sample

· Sedation

· General anesthesia/deep sedation

· Conscious sedation

· Local anesthesia

· Sonographic Technique

· Correlative image assessment

· Patient preparation

· Transducer selection

· Sterile technique

· Image optimization

· Protocol

· Complications

· Bleeding

· Hematoma

· Arteriovenous fistulas

· Pseudoaneurysms

· Pneumothorax
· Vasovagal


	MODULE K – ORGAN TRANSPLANT

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	K1.0
Determine normal from artifactual conditions, modify or extend the scope of the examination as necessary, prioritize differential diagnoses, and complete a technical report.
	K1.1
This competency is measured           cognitively.
	3


	LEARNING OBJECTIVES 

	K1.1.1
List indications for organ transplant.
K1.1.2
Describe normal anatomy, organ function, sonographic technique, and        sonographic appearance related to organ transplant.
K1.1.3
Differentiate between normal and abnormal flow characteristics and waveforms.
K1.1.4
Correlate clinical indications and laboratory values associated with organ transplant. 
K1.1.5
Determine the need for different views of the structures visualized during pre and post organ transplant examinations.
K1.1.6
Determine items required for reporting normal findings during specific interventional techniques.
K.1.7
Describe associated pathologies and sequelae relative to organ transplant.

K1.1.8
Correlate the method used to transplant the organ and expected sonographic findings.

K1.1.9
Determine items required for reporting.
	1
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3

	MODULE K OUTLINE
· Indications for Transplant
· Renal
· Liver
· Transplant Anatomy
· Full organ
· Partial organ
· Laboratory Values
· Organ and complication specific
· Indications
· Baseline study
· Abnormal laboratory values
· Decreased urine output
· Follow progression of abnormal Doppler waveforms
· Monitor and follow complication
· Vascular thrombosis
· Rejection
· Obstruction
· Biopsy guidance
· Biopsy complications


	MODULE K OUTLINE (continued)
· Sonographic Technique
· Imaging protocol for specific organ
· Gray scale images
· Anastomotic sites
· Thrombus
· Fluid collections
· Hematoma
· Abscess
· Organ specific
· Evidence of an obstruction
· Color Doppler images
· Spectral Doppler waveforms
· Post biopsy
· Doppler indices
· Waveform analyses
Correlative and/or prior imaging


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
	0
	22%
	78%
	0

	Module B
	0
	22%
	78%
	0

	Module C
	0
	22%
	78%
	0

	Module D
	0
	22%
	78%
	0

	Module E
	0
	22%
	78%
	0

	Module F
	0
	22%
	78%
	0

	Module G
	0
	22%
	78%
	0

	Module H
	0
	22%
	78%
	0

	Module I
	0
	22%
	78%
	0

	Module J
	0
	0
	100%
	0

	Module K
	11%
	0
	89%
	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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