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SVCMC PA PROGRAM

CLINICAL ANATOMY and MEDICAL PHYSIOLOGY

PAC 01 SYLLABUS

Credits: 4.5 credits




Semester: Fall 2006

Course Coordinator: Danielle Longo, R. Ph

Course Instructor: Kenneth Cohen, PhD

COURSE DESCRIPTION:
The student will learn identify and describe human anatomy, by means of the following approaches:

1. Regional Anatomy – study of anatomy by body regions. With this approach, the student will learn “surface anatomy” and develop knowledge of what organs and tissues lies underneath the skin and what structures are palpable. Clinically, this will introduce the student to the physical exam.
2. Systemic Anatomy – the study of major body systems.
3. Clinical Anatomy and Pathoanatomy – the student will learn to incorporate regional and systemic approaches to human anatomy with an emphasis on clinical application. Anatomical features of disease will be incorporated when appropriate.
The student will also learn the physiological processes of the various organ systems and their application to disease processes. The pathophysiology of selected diseases will be discussed when appropriate.
COURSE GOALS

Upon completion of this course, the first year Physician Assistant student will be able to:
1. Define assigned anatomical terms, anatomical positions and anatomical planes.
2. Identify anatomical structures within the following major body regions including the head and neck, thorax, upper and lower limb, abdomen, pelvis, perineum and neuromuscular system.

3. Describe physiological principles of the following major body systems including the nervous, pulmonary, cardiovascular, gastrointestinal, endocrine and renal systems.
COURSE OUTLINE
1. Introduction to Anatomy

2. Anatomy of the Head & Neck
3. Anatomy of the Thorax

4. Anatomy of the Upper Limb
5. Anatomy of the Lower Limb

6. Anatomy of the Abdomen
7. Anatomy of the Pelvis and Perineum 
8. Anatomy of the Nervous System

9. Physiology of the Neuromuscular System and Special Senses

10. Physiology of the Pulmonary System

11. Physiology of the Cardiovascular System

12. Physiology of the Gastrointestinal System

13. Physiology of the Endocrine System

14. Physiology of the Renal System

INSTRUCTIONAL OBJECTIVES
INTRODUCTION TO ANATOMY

The first-year Physician Assistant student will be able to:

1. Define anatomy and physiology and describe differences between regional and systemic approaches.

2. Discuss the relationship between anatomy and physiology or organs.

3. Delineate the five levels of organizational complexity in the human body.

4. Define homeostasis and discuss its relationship with positive and negative feedback systems.

5. Distinguish between and define the terms used to describe relative positions and direction including: lateral, medial, anterior, posterior, superior, inferior, proximal, distal, rotation, supine, prone, afferent, efferent superficial, deep, dorsal, and ventral.

6. Distinguish between and define the terms used to describe relative body planes including: transverse, coronal, medial, sagittal and parasagittal planes.

7. Distinguish between and define the terms used to describe movements of the body including: flexion, extension, supination, pronation, abduction, adduction, circumduction, eversion, inversion, plantar flexion and dorsiflexion.

8. List the functions of bones in the skeletal system.

9. List, describe and give examples of bones according to shape.

10. Identify on a diagram the following sections of a long bone: periosteum, medullary cavity, metaphysis, epiphysis, and diaphysis.

11. Distinguish between spongy and compact bone.

12. Describe the structure and function of an osteon or Haversian system, including the matrix, osteocyte, lacunae, lamellae, haversian canal, canaliculi and Volkmann’s canal.

13. Describe locations, tissue and organ content and membrane organization of the major body cavities.

ANATOMY OF THE HEAD & NECK

The first-year Physician Assistant student will be able to:

1. List the bones that comprise the skull.

2. Describe the nerve supply to the face via the trigeminal nerve and its three branches.

3. Identify the cranial nerve that is the sole motor supply to the muscles of expression of the face.

4. Name the branches of the external carotid artery.

5. List the major salivary ducts and their corresponding glands.

6. List the layers of the scalp.

7. Label the structure of the eyeball when provided with an unlabeled diagram.

8. List the muscles and nerves involved in the movements of the eyeball.

9. Identify the major nerve that can be found within the body of the parotid gland.

10. List all structures that comprise the "oral region".

11. Describe the surface anatomy of the tympanic membrane.

12. List and identify the paranasal sinuses.

13. Label all structures on an anterior view of a coronal section of the ear.

14. Identify the following structures on a cadaver/anatomic model: thyroid cartilage, hyoid bone, cricoid cartilage, tracheal rings, and jugular notch.

15. List the boundaries of the anterior and posterior triangles of the neck. 

16. List the branches of the external carotid artery.

17. Describe the shape of the thyroid gland and its relationship to the trachea and esophagus.

ANATOMY OF THE THORAX
The first-year Physician Assistant student will be able to:
1. List the bones that comprise the bony skeleton of the thorax.

2. Identify the components of thoracic vertebrae.

3. Provide the definition of: true ribs, false ribs and floating ribs.

4. List the components of a typical rib.

5. Describe and list the movements of the thoracic wall.

6. List the boundaries of the thoracic inlet and outlet.

7. List and identify on an anatomical model or diagram all of the muscles of the thoracic wall.

8. List the point of origin of anterior and posterior intercostal arteries.

9. Describe the boundaries of excursion of the diaphragm.

10. Describe the innervation of the diaphragm.

11. List and identify on an anatomical model or diagram the structures that pass through the diaphragm.

12. List the three major divisions of the thorax.

13. Describe the differences between visceral and parietal pleura.

14. Define what is meant by "pleural cavity".

15. Compare the lines of pleural reflection to the surface markings of the lungs.

16. List the boundaries of the surface markings of fissures.

17. List the number of segments in the left and right lungs.

18. Describe the architecture of the hilum (root) of the lung for both the left and right sides.

19. List the three components of the sternum.

20. List the four structures that make up the boundaries of the female breast.

21. Describe the function of Cooper's ligaments (in the breast) and explain their role in the formation of "breast dimpling".

22. List the divisions of the mediastinum and the structures encountered within.

23. Draw the aortic arch and appropriately label all vessels emanating from it.

24. List and identify on an anatomical model or diagram the following structures within the thorax: 

a. Trachea, thymus, right and left mainstem bronchus, carina, diaphragm, esophagus

b. Right and left common carotid arteries, brachiocephalic and internal thoracic artery and vein, vertebral arteries, aortic arch, subclavian arteries and veins, left and right coronary arteries, thoracic duct, azygos vein, coronary sinus

c. Thyroid gland, costal cartilage, intercostal space, intercostal neurovascular bundle, costophrenic recess, sinuses of Valsalva

d. Pulmonary artery and veins, superior and inferior vena cava, left and right atria and ventricles, tricuspid valve, mitral, aortic and pulmonic valve, chordae tendinea, papillary muscles, 

e. True, false and floating ribs, manubrium, sternum, xiphoid process

f. Phrenic nerve, vagus nerve, left and right recurrent laryngeal nerves

g. Major and minor lung fissures

25. Define the terms serous and fibrous pericardium.

ANATOMY OF THE UPPER LIMB

The first-year Physician Assistant student will be able to:
1. List the bones that comprise the superior part of the appendicular skeleton.

2. List the four muscles of the pectoral region and their associated movements.

3. Draw a diagram of the brachial plexus, label branches to include the axillary, musculocutaneous, ulnar, median and radial nerve.

4. Draw a diagram of the arterial blood supply of the upper extremity from the aortic arch to the forearm.

5. List all of the muscles that comprise the rotator cuff.

6. List the carpal bones of the wrist.

7. Describe the major muscle groups of the upper extremity to include their functional significance.

8. Describe functional deficit for lesions of the brachial plexus.

9. Describe the relationship between the humerus and the radial nerve. 

10. List and describe the relationship between the components of the shoulder joint.

11. Describe the relationship between shoulder joint mobility and stability.

12. Discuss the thrombotic event associated with frequent arterial samples taken from the brachial artery in the antecubital fossa and why these problems occur.

13. Draw the major venous drainage of the arm.   

14. Discuss mechanisms of injury to the radial nerve in the mid-humeral region and explain the functional deficit that may be found.

15. List the nerve involved in carpal tunnel syndrome and describe the clinical manifestations.

16. Discuss the significance of tenderness present in the "anatomical snuff box" present after a fall.

17. Describe the mechanism of injury in transient subluxation of the radial head in a child.

ANATOMY OF THE LOWER LIMB

The first-year Physician Assistant student will be able to:
1. List and identify the four major parts of the lower limb and their corresponding bones on an anatomical model or diagram.

2. Identify the major venous drainage of the lower extremity.

3. List the branches of the great saphenous vein.

4. Describe the arrangement of blood vessels, nerves and lymphatics in the lower limb.

5. Discuss the contents of the femoral triangle.

6. Label the major branches of the vasculature of the lower extremity when provided with a diagram.

7. List the seven deep gluteal nerves of the sacral plexus.

8. List, label and identify the bones of the foot on an anatomical model or diagram.

9. List and identify the ligaments of the knee on an anatomical model or diagram.

10. Describe the three specialized functions of the lower limb.

11. Draw the blood supply to the head and neck of the femur. 

12. Explain how the blood supply to the head and neck of the femur can be compromised and what the potential sequelae of such a compromise could be.

13. Explain the differences between the deep and superficial venous drainage of the lower extremity.

14. List and describe the actions of the thigh muscles of the anterior, medial and posterior muscle groups.

15. Discuss the relationship of the adductor (Hunter's) canal to the vasculature of the lower extremity.

16. Discuss the role of anterior and posterior cruciate ligament of the knee.

17. Describe the factors determining knee stability.

18. Describe the mechanism involved in the development of venous stasis ulcers of the lower extremity.

19. Discuss the location of the common fibular nerve and how injury to this nerve can be detected.

20. Describe the role of the lower extremity intermuscular septa with regards to compartment syndrome.

21. Describe the mechanisms of injury of the sciatic nerve and how injury to this nerve can be detected.

22. Discuss the mechanism for ACL tear and its possible clinical sequelae.

23. Describe the role of the genicular arteries in occlusive arterial disease of the lower extremity.

24. Define deep vein thrombosis (DVT), discuss its clinical manifestations and potential clinical sequelae.

25. Describe the ligaments injured in inversion and eversion injuries of the foot.

ANATOMY OF THE ABDOMEN

The first-year Physician Assistant student will be able to:

1. List the layers of the abdominal wall.

2. Describe the planes used to divide the abdomen into four quadrants.

3. List and identify on anatomical model or diagram four-paired muscles of the anterior abdominal wall.

4. Discuss the fascial layers of the anterior abdominal wall and describe their main characteristics.

5. Match the anterior abdominal wall muscles with the following structures: the linea alba, inguinal ligament and conjoint tendon

6. With regard to the inguinal canal, list the structures from which the following structures are formed: the anterior wall, posterior wall, floor and roof of the inguinal canal

7. Name the constituents of the spermatic cord.

8. Identify both layers of peritoneum and define the following terms used to describe different parts of the peritoneum and peritoneal cavity: mesentery, omentum, ligaments, folds and recesses

9. Describe the boundaries of the abdominal cavity.

10. Label all branches of the abdominal aorta.

ANATOMY OF THE PELVIS AND PERINEUM

The first-year Physician Assistant student will be able to:
1. Discuss the architecture of the sacral plexus.

2. List the four arteries that enter the pelvis minor.

3. Identify and label all female internal reproductive organs and their major blood supply on an anatomical model or diagram.

4. Identify and label all structures that can be found in the male perineum when demonstrated on an anatomical model or diagram.

5. List all female external genital organs and label them on an anatomical model or diagram.

6. Discuss the major differences between the male and female pelvis.

7. Describe the anatomical relationship between the bladder, uterus, vagina and rectum. 

ANATOMY OF THE NERVOUS SYSTEM
The first-year Physician Assistant student will be able to:
1. Distinguish between the components of the central vs. peripheral nervous systems.

2. List and identify the three major compartments of the brain on an anatomical model or diagram.

3. List, locate and identify the major anatomical divisions of the brain from an anatomical diagram or model to include: the brainstem (midbrain, medulla oblongata, pons), cerebellum, cerebrum and hemispheres, and diencephalon (thalamus, hypothalamus).

4. Discuss the anatomy and actions of the limbic system.

5. Identify and discuss the functions of the basal nuclei, and its involvement with movement disorders.

6. Define and locate the four brain ventricles on an anatomical model or diagram.

7. Describe the function, production, circulation and reabsorption of cerebrospinal fluid.

8. List and identify all the cranial nerves on an anatomical model or diagram in terms of their location of origin and exit and surrounding structures.

9. Describe the major functions of all the cranial nerves, and how to assess for deficits in physical exam.

10. Discuss the cranial nerves’ innervation of the head and neck.

11. List and identify all the bones of the spinal column on an anatomical model or diagram.

12. Define and indicate the organization of the 31 pairs of spinal nerves including connections to the cord and the dorsal and ventral roots.

13. Define dermatome and discuss its clinical significance.

14. Describe the different curvatures of the thoracic spine (kyphosis, scoliosis, lordosis).

15. Discuss the clinical significance and safety of L3-4 for site for lumbar puncture and spinal anesthesia.

16. List differences between the major divisions of the peripheral nervous system: somatic vs. autonomic. 

17. List the various receptors and their respective neurotransmitters involved in neuronal transmission within the autonomic nervous system: sympathetic vs. parasympathetic.

18. Describe the effects of autonomic nervous system stimulation and blockade on selected organ systems and metabolic processes.

PHYSIOLOGY OF THE NEUROMUSCULAR SYSTEM AND SPECIAL SENSES

The first-year Physician Assistant student will be able to:
1. Discuss the major functions of the cerebrum, cerebellum and brainstem.

2. Describe the steps involved for neuronal transmission and muscle contraction at the neuromuscular junction, including the generation of action potentials and the importance of electrolytes. 

3. Define and describe the reflex arc including functional components: sensory reception, sensory neuron, integrating center, motor neuron and effector.

4. Describe functions of the somatic senses including tactile, thermoreceptive, pain and proprioception.

5. Describe the anatomy of the eye to include:

a. Palpebral structures: tarsal glands, conjunctiva, lacrimal gland

b. Extrinsic muscles, sclera and cornea, choroid, ciliary body, lens, iris

c. Optic nerve, retina, anterior and posterior chambers

6. Discuss the physiology of vision including the processes and structures involved.

7. Describe the anatomy of the ear including the external pinna, auditory meatus, tympanic membrane, ossicles, Eustachian tube, cochlea, semicircular canal and cranial nerve involved.

8. Explain the physiological process of hearing including the structures and nerve pathway involved.

9. Describe the anatomy and physiology of olfaction and gustation, including structures, function and the involved cranial nerves.

PHYSIOLOGY OF THE PULMONARY SYSTEM

The first-year Physician Assistant student will be able to:
1. List the major muscles involved in respiration and match them to the phase of respiration primarily affected by their actions.

2. Describe the relationship between the costal groove and the intercostal neurovascular bundle.

3. Describe "bucket handle" movement of the thoracic cage.

4. Describe gas exchange and transport.

5. Describe respiratory control.

6. Define flail chest.

7. Define paraesophageal and hiatus hernia as well as describe the clinical significance of each.

8. Describe the sequelae of direct forceful pressure over the xiphisternum.

9. Describe the mechanism behind the development of a pneumothorax and a tension pneumothorax.

10. Describe the venous drainage of the breast and explain its role in the development of bony metastasis in breast carcinoma.

PHYSIOLOGY OF THE CARDIOVASCULAR SYSTEM

The first-year Physician Assistant student will be able to:
1. Identify the chambers of the heart and describe their major functions.

2. Trace the flow of a single red blood cell from the superior vena cava to the aorta, listing all structures encountered along this journey.

3. Describe the ionic basis for resting membrane potential of nerve and muscle cells, including the role of potassium, sodium, proteins, electrolyte permeability and pumps.

4. List all structures involved in the conduction of a normal cardiac electrical impulse.

5. Describe the physiological events taking place when threshold stimulus is received including: stimulus, action potential, threshold, depolarization, absolute and refractory periods, and repolarization.

6. Discuss the role of calcium ions on heart contraction and effects of calcium abnormalities on neurons.

7. Describe the arterial and venous circulation of the heart.

8. Identify the following nerves, their functions and clinical significance: left and right phrenic nerve, left and right vagus nerve, left and right recurrent laryngeal nerve.

9. List the effects of parasympathetic and sympathetic stimulation on the heart.

10. Describe all components of the cardiac cycle.

11. Describe the process of the following: atheroma formation (intravascular coronary), valvular calcification (stenosis), and valvular dilation (regurgitation).

PHYSIOLOGY OF THE GASTROINTENSTINAL SYSTEM

The first-year Physician Assistant student will be able to:
1. Describe the function of the pyramidalis muscle when present for surgical purposes.

2. Describe GI secretions and their functions.

3. Describe the role of the following organs in the digestive process: esophagus, stomach, small intestine, large intestine, pancreas, liver, gall bladder

4. Describe the following types of hernias: direct, indirect, ventral, umbilical, hiatal

5. Explain the mechanism involved in the development of liver metastases in patients with cancer involving organs drained by portal venous system and label all blood vessels.

6. Discuss the role of intercostal nerves with regard to abdominal pain.

7. Discuss the relationship between the inferior epigastric artery and direct and indirect inguinal hernias.

8. Explain the anatomical relationship between the common bile ducts and cholelithiasis.

PHYSIOLOGY OF THE ENDOCRINE SYSTEM

The first-year Physician Assistant student will be able to:
1. Explain the general mechanism of action of all hormones.

2. Describe the concept of negative feedback inhibition.

3. List six hormones of the anterior pituitary and describe their role in regulating other hormone function.

4. List two hormones of the posterior pituitary and describe their effect on the body.

5. Describe the metabolic effects that growth hormone has on proteins, fats and carbohydrates.

6. Describe the arterial supply to the thyroid gland.

7. Describe the relationship of the thyroid gland to the parathyroid gland.

8. Describe the effects of TSH on the thyroid gland.

9. Distinguish between the functions of the adrenal gland’s inner medulla and outer cortex.

10. Describe the role of aldosterone and its effects on electrolytes and fluid balance.

11. Describe the effects of cortisol on carbohydrate metabolism and the inflammation process.

12. Describe the effects of insulin on glucose metabolism.

13. Describe the effects of glucagon on glucose metabolism.

PHYSIOLOGY OF THE RENAL SYSTEM

The first-year Physician Assistant student will be able to:
1. List the major physiological functions of the kidney with respect to: urine formation, maintenance of pH, electrolyte balance, blood pressure control and erythropoietin synthesis and secretion.

2. Define the 3 major processes of urine formation to include:

a. Glomerular filtration

i. Describe the factors which affect glomerular filtration rate (GFR) including: surface area, permeability, net filtration pressure.

ii. Describe the three major factors that control renal blood flow and thus GFR to include: renal auto regulation, neural factors associated with the sympathetic nervous system and the renin-angiotensin-aldosterone axis

b. Tubular reabsorption

i. Distinguish between active and passive transport.

ii. Know which substances are reabsorbed at each segment of the nephron.

c. Tubular secretion

i. Describe counter-current mechanisms.

ii. Describe the role of antidiuretic hormone (ADH) in urine formation and the factors, which control the release of ADH.

iii. Describe the concepts of renal clearance and tubular secretion.

REQUIRED READING:

1. Moses, Kenneth. Atlas of Clinical Gross Anatomy, 1st ed. Elsevier Mosby Ltd, 2005.

2. Moore, KL and Dalley AF. Clinically Oriented Anatomy. 5th ed. Lippincott Williams & Wilkins, 2005.
3. Guyton, AC. Human Physiology and Mechanisms of Disease. 11th edition, W.B. Saunders, 2005.

4. Porth, CM. Pathophysiology – Concepts of Altered Health States. 7th edition. Lippincott 2005.

TEACHING METHODOLOGY:

The instructional methods for teaching anatomy and physiology include lectures, slide presentations, the use of related software programs, body models and diagrams as well as assigned readings.
EVALUATION CRITERIA:

The course grade for this section will be based on the average of five anatomy and five physiology tests.

For information regarding grades, attendance, testing procedure and policy, make-up examinations and remediation please see the student handbook.
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