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S E C T I O N  I I

Anatomy
“Take me, I “Dispel from your mind the thought that an understanding of the human body

in every aspect of its structure can be given in words ...”
––Leonardo da Vinci

am the drug; take me, I am hallucinogenic.”
––Salvador Dali

High-Yield Clinical
Vignettes

High-Yield Glossy
Material

High-Yield Topics
Cell Type
Embryology
Gross Anatomy
Histology
Neuroanatomy

Several topics fall under this heading, including embryology, gross
anatomy, histology, and neuroanatomy. Do not memorize all the
small details. However, do not ignore anatomy altogether. Review
what you have already learned and what you wish you had learned.
Many questions require two steps. The first step is to identify a struc-
ture on anatomic cross-section, electron micrograph, or photomicro-
graph. The second step may require an understanding of the clinical
significance of the structure.

When studying, stress clinically important material. For example, be
familiar with gross anatomy related to specific diseases (e.g., Pan-
coast’s tumor, Horner’s syndrome), traumatic injuries (e.g., fractures,
sensory and motor nerve deficits), procedures (e.g., lumbar puncture),
and common surgeries (e.g., cholecystectomy). There are also many
questions on the exam involving x-rays, CT scans, and neuro MRI
scans. Many students suggest browsing through a general radiology
atlas, pathology atlas, and histology atlas. Focus on learning basic
anatomy at key levels in the body (e.g., sagittal brain MRI; axial CT
of midthorax, abdomen, and pelvis). Basic neuroanatomy (especially
pathways, blood supply, and functional anatomy) also has good yield.
Use this as an opportunity to learn associated neuropathology and
neurophysiology. Basic embryology (especially congenital malforma-
tions) has good yield and is worth reviewing.



ANATOMY—HIGH-YIELD CL INICAL VIGNETTES

These abstracted case vignettes are designed to demonstrate the thought processes necessary to
answer multistep clinical reasoning questions.

■ Baby vomits milk when fed and has a gastric air bubble → what kind of fistula is present? →
blind esophagus with lower segment of esophagus attached to trachea.

■ 20-year-old dancer reports decreased plantar flexion and decreased sensation over the back of
her thigh, calf, and lateral half of her foot → what spinal nerve is involved? → tibial.

■ Patient presents with decreased pain and temperature sensation over the lateral aspects of both
arms → what is the lesion? → syringomyelia.

■ Penlight in patient’s right eye produces bilateral pupillary constriction. When moved to the left
eye, there is paradoxical bilateral pupillary dilatation → what is the defect? → atrophy of the
left optic nerve.

■ Patient describes decreased prick sensation on the lateral aspect of her leg and foot → a deficit in
what muscular action can also be expected? → dorsiflexion of foot (common peroneal nerve).

■ Elderly lady presents with arthritis and tingling over lateral digits of her right hand → what is
the diagnosis? → carpal tunnel syndrome, median nerve compression.

■ Woman involved in motor vehicle accident cannot turn head to the left and has right shoulder
droop → what structure is damaged? → right CN XI (runs through jugular foramen with CN
IX and X), innervating sternocleidomastoid and trapezius muscles.

■ Man presents with one wild, flailing arm → where is the lesion? → contralateral subthalamic
nucleus (hemiballismus).

■ Pregnant woman in third trimester has normal blood pressure when standing and sitting. When
supine, blood pressure drops to 90/50 → what is the diagnosis? → compression of the inferior
vena cava.

■ Soccer player who was kicked in the leg suffered a damaged medial meniscus → what else is
likely to have been damaged? → anterior cruciate ligament.

■ Gymnast dislocates her shoulder anteriorly → what nerve is most likely to have been damaged?
→ axillary nerve.

■ Patient with cortical lesion does not know that he has a disease → where is the lesion? → right
parietal lobe.

■ Child presents with cleft lip → which embryologic process failed? → fusion of maxillary and
medial processes.

■ Patient cannot protrude tongue toward left side and has a right-sided spastic paralysis → where
is the lesion? → left medulla, CN XII.

■ Teen falls while rollerblading and hurts his elbow. He can’t feel the median part of his palm →
which nerve and what injury? → ulnar nerve due to broken medial condyle.

■ 24-year-old male develops left testicular cancer → metastatic spread occurs by what route? →
para-aortic lymph nodes (recall descent of testes during development).

■ Field hockey player presents to the ER after falling on her arm during practice. X-ray shows
midshaft break of humerus → which nerve and which artery are most likely damaged? → radial
nerve and deep brachial artery, which run together.
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ANATOMY—HIGH-YIELD GLOSSY MATERIAL

■ Carotid angiography → identify the anterior cerebral artery → occlusion of this artery will pro-
duce a deficit where? → contralateral leg.

■ H&E of normal liver → identify the central vein, portal triad, bile canaliculi, etc.
■ X-ray of fractured humerus → what nerve is most likely damaged? → radial nerve.
■ X-ray of hip joint → what part undergoes avascular necrosis with fracture at the neck of the fe-

mur? → femoral head.
■ Abdominal CT cross-section → obstruction of what structure results in enlarged kidneys? →

inferior vena cava.
■ Intravenous pyelogram with right ureter dilated → where is the obstruction and what is the

likely cause? → ureterovesicular junction; stone.
■ Illustration of fetal head → medial maxillary eminence gives rise to what? → primary palate.
■ Abdominal MRI cross-section → locate the splenic artery, portal vein, etc.
■ EM of cell → lysosomes (digestion of macromolecules), RER (protein synthesis), SER (steroid

synthesis).
■ Coronal MRI section of the head at the level of the eye → find the medial rectus muscle →

what is its function? → medial gaze.
■ Optic nerve path → defect where would cause diminished pupillary reflex in right eye? Defect

where would cause right homonymous hemianopsia? → right optic nerve; left optic tract.
■ Aortogram → identify adrenal artery, renal arteries, SMA, etc.
■ Chest x-ray showing pleural effusion with layering → where is the fluid located? → costodi-

aphragmatic recess.
■ MRI abdominal cross-section → what structure is derivative of the common cardinal veins? →

inferior vena cava.
■ Sagittal MRI of brain of patient with hyperphagia, increased CSF pressure, and visual problems

→ where is the lesion? → hypothalamus.
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ANATOMY—HIGH-YIELD TOPICS

Embryology

1. Development of the heart, lung, liver, kidney (i.e., what are the embryologic structures that
give rise to these organs?).

2. Etiology and clinical presentation of important congenital malformations (e.g., neural tube
defects, cleft palate, tetralogy of Fallot, tracheoesophageal fistula, horseshoe kidney).

3. Development of the central nervous system (e.g., telencephalon, diencephalon, mesen-
cephalon).

4. Derivatives of the foregut, midgut, and hindgut as well as their vascular supply.
5. Derivatives of the somites, and malformations associated with defects in somite migration.
6. Changes in the circulatory/respiratory system on the first breath of a newborn.
7. Development of the embryonic plate in weeks two and three.

Gross Anatomy

1. Anatomic landmarks in relation to medical procedures (e.g., direct and indirect hernia repair,
lumbar puncture, pericardiocentesis).

2. Anatomic landmarks in relation to major organs (e.g., lungs, heart, kidneys).
3. Common injuries of the knee (including clinical examination), hip, shoulder, and clavicle;

paying attention to the clinical deficits caused by these injuries (e.g., shoulder separation, hip
fracture).

4. Clinical features and anatomic correlations of specific brachial plexus lesions (e.g., waiter’s
tip, wrist drop, claw hand, scapular winging).

5. Clinical features of common peripheral nerve injuries (e.g., common vs. deep peroneal nerve
palsy, radial nerve palsy).

6. Etiology and clinical features of common diseases affecting the hands (e.g., carpal tunnel syn-
drome, cubital tunnel syndrome, Dupuytren’s contracture).

7. Anatomic basis for the blood–testis barrier.
8. Major blood vessels and collateral circulatory pathways of the gastrointestinal tract (e.g., col-

laterals between the superior and inferior mesenteric arteries).
9. Bone structures (metaphysis, epiphysis, diaphysis), including histologic features; linear (epi-

physis) and annular (diaphysis) bone growth.

Histology

1. Histology of the respiratory tract (i.e., differentiate between the bronchi, terminal bronchioles,
respiratory bronchioles, and alveoli).

2. Structure, function, and electron microscopic (EM) appearance of major cellular organelles
and structures (e.g., lysosomes, peroxisomes, glycogen, mitochondria, ER, Golgi apparatus,
nucleus, nucleolus).

3. Structure, function, and EM appearance of cell–cell junctional structures (e.g., tight junc-
tions, gap junctions, desmosomes).

4. Histology of lymphoid organs (e.g., lymph nodes, spleen).
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ANATOMY—HIGH-YIELD TOPICS  (con t inued )

5. Resident phagocytic cells of different organisms (e.g., Langerhans cells, Kupffer cells, alveolar
macrophages, microglia).

6. Histology of muscle fibers and changes seen with muscle contraction (sarcomere structure,
different bands, rigor mortis).

Neuroanatomy

1. Etiology and clinical features of important brain, cranial nerve, and spinal cord lesions (e.g.,
brain stem lesions and “crossed signs,” dorsal root lesions, effects of schwannoma, Weber and
Parinaud syndromes).

2. Production, circulation, and composition of cerebrospinal fluid.
3. Neuroanatomy of hearing (central and peripheral hearing loss).
4. Extraocular muscles (which muscle abducts, adducts, etc.) and their innervation.
5. Structure and function of a chemical synapse (e.g., neuromuscular junction).
6. Major neurotransmitters, receptors, second messengers, and effects.
7. Blood supply of the brain (anterior, middle, posterior cerebral arterial areas, “watershed” ar-

eas) and neurologic deficits corresponding to various vascular occlusions.
8. Functional anatomy of the basal ganglia (e.g., globus pallidus, caudate, putamen).
9. Anatomic landmarks near the pituitary gland.

10. Brain MRI/CT, including morphologic changes in disease states (e.g., Huntington’s chorea,
MS, aging).

11. Clinical exam of pupillary light reflex: pathway tested, important anatomic lesions, swinging
light test.

Radiology

1. X-rays; plain films.
a. Fractures (skull, humerus, etc.) and associated clinical findings.
b. PA and lateral chest films, including important landmarks (costodiaphragmatic recess, ma-

jor blood vessels, cardiac chambers, and abnormalities seen with different diseases [consoli-
dation, pneumothorax, mitral stenosis, cardiomyopathy]).

c. Abdominal films, including vasculature (locate important vessels in contrast films) and
other important structures.

d. Joint films (e.g., shoulder, wrist, knee, hip, spine), including important injuries/diseases
(e.g., osteoarthritis, herniated disc).

2. CT/MRI studies.
a. Brain cross-section (e.g., hematomas, brain lesions, extraocular muscles).
b. Chest cross-section (e.g., superior vena cava, aortic arch, heart).
c. Abdominal cross-section (e.g., liver, kidney, pancreas, aorta, inferior vena cava, rectus ab-

dominis muscle, splenic artery).
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