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Friday Review Session

I. Introduction and Opening Comments

A. Dr. Beale opened with some general information about how the professors will conduct the Friday review sessions. 

1. They would like for us to communicate to Dr. Vidic, through the class president or some class representative, what the problem areas are and what we would like to the review topics to be.

2. It has been determined that we are to give review topic requests and any specific questions to Liam (our class president) by the Thursday morning before the review session so that Liam can meet with Dr. Vidic Thursday afternoons before the review.

3. Dr. Beale added that another way to communicate with the Anatomy professors is through the on-line anatomy forum.

B. Student Suggested Review Topics

1. Hox Genes

2. Sample Exam Questions

3. Neurulation

4. Sonic Hedge Hog

5. Somite Development

6. Trophoblast

7. Formation of Spinal Nerve

8. Time Line of Development

9. Brachial Plexus and Medial and Lateral Cutaneous Nerves of Arm and Forearm

10. Facial Malformation Specimen in Gross Anatomy Laboratory -- Dr. Beale asked us to ignore the specimen for now; we will get to it again when we discuss facial development.

II. Sample Exam Questions -- Dr. Beale added that they are trying to write more clinically oriented questions because the USMLE has moved in that direction.  The USMLE has started writing short clinical vignettes followed by a series of questions related to the clinical vignettes.  Therefore, the professors have tried to prepare similar questions.  The following are three questions that Dr. Beale prepared this morning, and like the USMLE the instructions would be, "Choose the best answer."

A. Sample Question #1

You deliver a baby with anencephaly and he dies shortly after birth.  The parents are heartbroken 

and blame themselves because they got drunk when she was 3 months pregnant.  You tell them that 

episode could not have caused the problem because:

A. alcohol does not effect brain development.

B. the malformation occurred before she missed her first period.

C. the malformation occurred during her fourth week.

D. the malformation occurred during the fourth month.

1. Correct Answer: C -- During the fourth week the neural groove is rolling up into a neural tube and it forms a pair of pores (one at the anterior end and one at the posterior end).  The neuropore at the anterior end fails to close in anencephaly, and therefore the brain fails to develop and differentiate.

2. If the caudal neuropore failed to close it might cause what is roughly equivalent to spina bifida.

3. At any point along the neural tube the neural tube may fail to close or the vertebral arch may fail to close.  Either of which may cause spina bifida.

4. Spina bifida may be a very serious condition or not very serious at all.

5. Dr. Beale wants us to have a good understanding about the time line of development and to be able to apply it.

6. Many defects are detectable by sonogram.

B. Sample Question #2

A routine physical of your pediatric patient revealed an extra vertebra in his neck.  The gene(s) most 

likely to cause such a condition if mutated would be:

A. Hox

B. Sonic Hedge Hog

C. Fibroblast Growth Factor

D. Insulin

1. Correct Answer: A

2. Hox genes encode for transcription factors, proteins that work in the nucleus to regulate expression of genes.

3. Hox genes control segmental development.

4. Hox genes are master switch genes that control body pattern formation (a tube with in a tube with arms, legs, and a head).

5. Dogs and other mammals have Hox genes and a dog's body pattern clearly has similarities and differences compared to a human body pattern.

6. Are genes have been found responsible for extra vertebra in humans and animals.

7. There are many Hox genes and they initially responsible for the segmental body patterning.

8. Sonic hedgehog (Shh) is a protein that is secreted from one cell like a hormone or a paracrine factor and stimulated another cell to do something.

9. An example of Shh is the formation of vertebrae.  Shh is secreted by the notochord and the base of the neural tube and causes cells in the somites to differentiate into scleratome cells and to migrate to surround the neural tube and the notochord and become a vertebra.

10. In the development of the limb, Shh is responsible for the zone of polarizing activity.  It is what puts a thumb on one side and a little finger on the other.

11. Another example of secreted proteins causing differentiated cell types is Fibroblast Growth Factor.  It is secreted by the apical ectodermal ridge, and it causes the mesenchymal core to grow and develop into an appendage.  This is only one of many examples of FGF.

12. Dr. Beale relates that this question is not worded perfectly because Hox is a gene and the other 3 choices are proteins.

C. Sample Question #3

A young couple in your care has been trying to get pregnant for several months.  They are excited to tell you that her period should have started yesterday.  You do a quick test that indicates that she is indeed pregnant, and they ask what does the kid look like.  You reply:

A. a few cells stuck to the inside of a ball of cells.

B. a small disk made of two layers of cells.

C. a small disk made of three layers of cells.

D. a small person with a head and tail but no arms or legs.

1. Correct Answer: B

2. First week: fertilization to a blastocyst that gets implanted.

3. Second week: week of twos.  At the end of the second week we have two-layer embryo that is like a little disk, and an amniotic sac/cavity is formed.

4. Week three: gastrulation and Neurulation.

5. This question is trying to assess how well you understand the time line.

III. Hox and Induction

A. Cell A secretes a factor that acts on a receptor in Cell B and causes Cell B to respond.  This is induction.
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B. There are a large number of inductive events in development.

C. Shh is an example of induction.

D. Shh was first discovered in fruit flies.

E. Shh was also found in people and mice.

F. What does Shh do in vertebral development?  Shh is secreted by the notochord and the base of the neural tube and induces some somitic cells to differentiate into scleratome and to migrate around the notochord and the neural tube forming the vertebrae.






G. The only remnant of the notochord in adults is as nucleus pulposus.

IV. Timeline of Development

A. First four weeks are outlined above.

B. Limb buds begin in the fifth week and go into the seventh week.

C. Know the major basic elements of the timeline.

D. Dr. Beale suggests studying the text and understanding the pictures in the book and be able to explain what major events are happening in each picture.

E. Dr. Beale suggests starting by discerning the big picture and then study the details.

V. Brachial Plexus (BP) (Clinically Oriented Anatomy, 710)

A. Dr. Beale suggests sketching the BP frequently until it is memorized.

B. Start by drawing C5 through T1.

C. Ventral primary rami form roots of the BP.

D. C5 and C6 join to form the superior trunk.

E. C7 by itself forms middle trunk.

F. C8 and T1 join to form the inferior trunk.

G. Trunks divide by 3 anterior and 3 posterior division to form three cords.

H. The Lateral Cord is formed by the anterior division of the superior trunk and the anterior division of the middle trunk.

I. The Posterior Cord is formed by the posterior divisions of the superior, middle, and inferior trunks.

J. The Medial Cord is formed by the anterior division of the inferior trunk.

K. Terminal divisions of the BP

1. Posterior Cord gives off the Axillary n. and Radial n.

2. Lateral Cord gives off the Musculocutaneous n. and the Later Root of the Median n.

3. Medial Cord gives off the Ulnar n. and the Medial root of the Median n.

L. The Ventral Rami of C5. C6, and C7 give rise to the Long Thoracic n.

M. The Ventral Ramus of C5 gives off the Dorsal Scapular n.

N. Superior Trunk gives off Nerve to Subclavius.

O. The Anterior Division of the Superior Trunk gives of the Suprascapular n.

P. The Posterior Cord gives off the Upper and Lower Subscapular nn. and the Thoracodorsal n.

Q. The Medial Cord gives off the Medial Brachial and Antebrachial Cutaneous nn. and the Medial Pectoral n.

R. The Lateral Cord gives off the Lateral Pectoral n.

S. Axillary n. gives a sensory branch called Superior Lateral Brachial Cutaneous n.

T. Radial n. gives Inferior Lateral Brachial Cutaneous n., Posterior Antebrachial Cutaneous n., and the Superficial Division of Radial n. to hand and wrist.

U. Deep Division of Radial n. gives rise to the Posterior Interosseous n.

V. Musculocutaneous n. is motor to the anterior compartment of arm and then gives rise to the Lateral Antebrachial Cutaneous n.

W. Median n. is motor to all but 1 1/2 muscles of the anterior compartment forearm, thenar eminence and the first two lumbricales.

X. Median n. is sensory to the first 3 1/2 digits.

Y. Ulnar n. is motor to 1 1/2 muscles of the anterior compartment of the forearm (Flexor Carpi Ulnaris m. and 1/2 the Flexor Digitorum Profundus) and 3rd and 4th Lumbricales.

Z. Ulnar n. gives off a cutaneous dorsal branch and some palmar branches.

AA. There are three sensory regions of the arm and forearm

1. Medial

2. Lateral

3. Posterior

VI. Spinal Nerve Formation

A. Know where sensory and motor fibers are located in formation of the spinal nerve.

VII. Clinical Correlation

A. Ulnar Claw

1. Compound Fracture of Arm.

2. Make clinical assessment by asking patient (pt.) if he/she can move fingers different direction to check for nerve damage.

3. Pt. can't hold a piece of paper b/w his fingers.

4. Pt. can move thumb efficiently.

5. Which nerve was injured?

6. One should be able to tell which nerve is damaged from type of movement lost.

7. Claw  = extended Metacarpal Phalangeal Jt. (MPJ) and flexed Interphalangeal Jts (IPJ).

8. Interossei and Lumbricales mm. allow us to flex the MPJs while extending the IPJs.

9. How do you explain # 8?

a. Explained by the insertion of Lumbricales and Interossei mm. into the dorsal hood of the extensor expansion.

b. Origin is on palmar side but mm. have insertion into dorsal aspect.

c. This enables these mm which are on the palmar side to transfer their force to dorsal aspect.

B. Gunshot Wound to Brachium

1. Radial pulse is present.

2. Can one conclude that there is no vascular damage to the arm?


a. Answer: NO.

b. Brachial a. can be completely severed, but collateral circulation around shoulder and elbow jts. could yield a radial pulse.

C. Waiter Tip - Upper Brachial Plexus Injury

1. Inability to flex the arm and supinate the forearm.

2. Inability to abduct or adduct the fingers.

3. Inability to flex the shoulder.

4. One needs to be able to discern the spinal levels damaged from certain symptoms.

D. Compartment Syndromes

1. Carpal Tunnel Syndrome is most common.

2. Be able to describe symptoms associated with a particular nerve's compression.

3. Median could be compressed as it passes through the two heads of the Pronator Teres m.

4. Be able to determine if it is a Median n. compression at the wrist or at the Pronator Teres m. level.

5. Scar tissue build up following an elbow injury could compress the Ulnar n.

VIII. Trophoblast

A. During invasion mesenchymal cells migrate out from the ball of cells and form a syncytium.

B. Multinucleated cell mass is syncytiotrophoblast.

C. Cytotrophoblast are the cells of the inner lining of what was originally the blastocyst.

D. Maternal capillaries will flow into lacunae that are found in syncytiotrophoblast, marking the beginnings of maternal aspect of the maternal-fetal circulation.

E. Mesodermal cells that line the inside of the cytotrophoblast are the source of villi (finger-like projections contributing to fetal circulation protrude into the lacunae).

F. Cells of a villus from the outside to in are: syncytiotrophoblast, cytotrophoblast, and mesoderm (where blood vessels will form).

G. Mesoderm will be continuous with the connecting stalk and intraembryonic mesoderm.
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