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S E C T I O N  I I

Pathology
“The begining of health is to know the disease.”

––Spanish Proverb

High-Yield Clinical
Vignettes

High-Yield Glossy
Material

High-Yield Topics
Congenital
Neoplastic 
Hematologic
Gastrointestinal
Respiratory
Neurologic
Rheumatic/Autoimmune
Endocrine/Reproductive
Vascular/Cardiac 
Renal
Findings
Photomicrographs

Questions dealing with this discipline are difficult to prepare for be-
cause of sheer volume of material. Review the basic principles and
hallmark characteristics of each key disease. Given the increasingly
clinical orientation of Step 1, it is no longer enough to know the
“trigger words” or key associations of certain diseases (e.g., café-au-
lait macules and neurofibromatosis); you must also know the clinical
descriptions of these findings.

With the increasingly clinical slant of the USMLE Step 1, it is
also important to review the classic presenting signs and symptoms
of diseases as well as their associated laboratory findings. Delve into
the signs, symptoms, and pathophysiology of the major diseases hav-
ing a high prevalence in the US (e.g., alcoholism, diabetes, hyper-
tension, heart failure, ischemic heart disease, infectious disease). Be
prepared to think one step beyond the simple diagnosis to treatment
or complication. 

The examination includes a number of color photomicrographs
and photographs of gross specimens, which are presented in the set-
ting of a brief clinical history. However, read the question and the
choices carefully before looking at the illustration, because the his-
tory will help you identify the pathologic process. Flip through your
illustrated pathology textbook, color atlases, and appropriate web
sites in order to look at the pictures in the days before the exam. Pay
attention to potential clues such as age, sex, ethnicity, occupation,
specialized lab tests, and activity.



PATHOLOGY—HIGH-YIELD CL INICAL VIGNETTES

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

■ Patient has multiple fractures, anemia, cranial nerve deficits → in which of the following cell
types is there a defect? → osteoclasts (e.g., osteopetrosis).

■ 35-year-old man has high blood pressure in arms and low pressure in legs → what is the diagnosis?
→ coarctation of the aorta.

■ Woman presents with diffuse goiter and hyperthyroidism → what are the expected values of
TSH and thyroid hormones? → low TSH and high thyroid hormones.

■ Patient exhibits an extended expiratory phase → what is the disease process? → obstructive
lung disease.

■ Woman presents with headache, visual disturbance, galactorrhea, and amenorrhea → what is
the diagnosis? → prolactinoma. Path1.37

■ Baby has foul-smelling stool and recurrent pulmonary infections → what is the diagnosis, and
what test is used? → cystic fibrosis, chloride sweat test.

■ Obese woman presents with hirsutism and increased levels of serum testosterone → what is the
diagnosis? → polycystic ovarian syndrome.

■ Man presents with extensive destruction of knees, subcutaneous nodules, and exquisite pain in
the metatarsophalangeal joint → biopsy shows needle-like crystals → what is the diagnosis? →
gouty arthritis.

■ 48-year-old female with progressive lethargy and cold intolerance → what is the diagnosis? →
hypothyroidism. Path1.33

■ Patient with elevated serum cortisol levels undergoes dexamethasone suppression test. One
milligram of dexamethasone does not decrease cortisol levels; 8 mg does → what is the diagno-
sis? → pituitary tumor.

■ During a game, a young basketball player collapses and dies immediately → what type of cardiac
disease? → hypertrophic cardiomyopathy. Path1.10

■ Child has been anemic since birth. Splenectomy would result in increased hematocrit in what dis-
ease? → spherocytosis.

■ 43-year-old man experiences dizziness and tinnitus. CT shows enlarged internal acoustic mea-
tus → what is the diagnosis? → schwannoma.

■ Child exhibits weakness and enlarged calves → what is the disease, and how is it inherited? →
Duchenne’s muscular dystrophy, X-linked recessive.

■ 25-year-old female presents with sudden uniocular vision loss and slightly slurred speech. She
has a history of weakness and paresthesias that have resolved → what is the diagnosis? → MS.

■ Teenager presents with nephritic syndrome and hearing loss → what is his disease? → Alport’s
syndrome.

■ Tall, thin male teenager has abrupt-onset dyspnea and left-sided chest pain. There is hyper-
resonant percussion on the affected side, and breath sounds are diminished. → what is the 
diagnosis? → pneumothorax.

■ Young man is concerned about his wife’s inability to conceive and her recurrent URIs. She has
dextrocardia → which of her proteins is defective? → dynein (Kartagener’s).
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■ 55-year-old man who is a smoker and a heavy drinker presents with a new cough and flu-like
symptoms → Gram stain shows no organisms; silver stain of sputum shows gram-negative rods →
what is the diagnosis? → Legionella.

■ Patient has a stroke after incurring multiple long bone fractures in MVA trauma → what
caused the infarct? → fat emboli.

■ 25-year-old woman presents with a low-grade fever and a rash across her nose that gets worse
when she is out in the sun → you are concerned about what disease? → SLE.

■ 50-year-old man complains of diarrhea; on physical exam his face seems plethoric and a heart
murmur is detected → what is the diagnosis? → carcinoid syndrome.

■ Elderly woman presents with a headache and jaw pain → labs show elevated ESR → what is
the diagnosis? → temporal arteritis.

■ Pregnant woman at 16 weeks of gestation presents with an atypically large abdomen → what
abnormality might be seen on blood test, and what is the disorder? → high hCG; hydatidiform
mole.

■ 80-year-old man presents with a systolic crescendo-decrescendo murmur → what is the most
likely cause? → aortic stenosis.

■ Woman of short stature presents with shortened 4th and 5th metacarpals → what endocrine
disorder comes to mind? → Albright’s hereditary osteodystrophy, or pseudohypoparathyroidism.

■ After a stressful life event, 30-year-old man has diarrhea and blood per rectum; intestinal
biopsy shows transmural inflammation → what is the diagnosis? → Crohn’s.

■ Young man presents with mental deterioration and tremors. He has brown pigmentation in a
ring around the periphery of his cornea and altered LFTs → what treatment should he receive?
→ penicillamine for Wilson’s disease.

■ Patient presents with signs of vitamin B12 deficiency → why not give folate? → masks signs of
neural damage.

■ 10-year-old child “spaces out” in class (e.g., stops talking midsentence and then continues as if
nothing had happened). During spells, there is slight quivering of lips → what is the diagnosis? →
absence seizure.

PATHOLOGY—HIGH-YIELD GLOSSY MATERIAL

■ Gross photograph of abdominal aorta with aneurysm → what is the most likely process? → ath-
erosclerosis.

■ Gross photograph of hydatidiform mole (“bunch of grapes”) → high levels of what substance
are present? → hCG.

■ Gross photograph of focally hemorrhagic small intestine of weight lifter → what is the process
responsible for this? → strangulation of a hernia.

■ Chest x-ray shows collapse of middle lobe of right lung; recurrent pneumonia and growth in
bronchus → what is the diagnosis? → bronchogenic carcinoma.

■ Middle-aged woman with intermittent syncope has a mass removed from the right atrium →
H&E shows wispy, mucus-like tissue → what is the diagnosis? → myxoma.

■ Chest x-ray shows pneumothorax → what are the clinical findings? → pleuritic chest pain.
■ 1-year-old baby presents with big red splotch on face → what is the likely course of this lesion? →

regression vs. Sturge–Weber.
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PATHOLOGY—HIGH-YIELD GLOSSY MATERIAL  (Count inued )

■ Gross photograph of lung with caseous necrosis → what is the diagnosis? → TB.
■ H&E of lung biopsy from plumber shows elongated structures in tissue (ferruginous bodies) →

what is the diagnosis? increased risk for what? → asbestosis; malignant mesothelioma.
■ H&E of glomerulus → looks like Kimmelstiel–Wilson nodules → lesion is indicative of what

disease? → diabetes mellitus.
■ H&E of granuloma → what is activated? → macrophages.
■ Softball player develops back pain and lost sensation in a dermatome of the leg → what is the

diagnosis? → herniated lumbar disk.
■ Karyotype with three 21 chromosomes → what features would patient have? → flat facies,

simian crease, epicanthal folds.
■ Gross photograph of polycystic kidneys in adult male → what is the mode of inheritance? →

autosomal dominant.
■ Patient with anemia, hypercalcemia, and bony pain on palpation; bone marrow biopsy shows

lots of plasma cells → what is the diagnosis? → multiple myeloma.

PATHOLOGY—HIGH-YIELD TOPICS

Congenital

1. Maternal complications of birth (e.g., Sheehan’s syndrome, puerperal infection).
2. Failure to thrive: common causes.
3. Causes of kernicterus (hemolytic disease of the newborn).

Neoplasia

1. Bone and cartilage tumors (e.g., osteosarcoma, giant cell tumor, Ewing’s sarcoma).
2. Clinical features of lymphomas (Burkitt’s and other non-Hodgkin’s lymphomas).
3. Risk factors for common carcinomas (e.g., lung, breast).
4. Chemical carcinogens (e.g., vinyl chloride, nitrosamines, aflatoxin) and mechanisms of car-

cinogenesis (e.g., initiator vs. promoter).
5. Malignancies associated with pneumoconioses (e.g., asbestos, silicosis).
6. AIDS-associated neoplasms (Kaposi’s sarcoma, B-cell lymphoma).
7. Pituitary tumors (e.g., prolactinoma) and other sellar lesions (e.g., craniopharyngioma).
8. Tumors of the mouth, pharynx, and larynx (e.g., vocal cord tumors in smokers).
9. Modes of spread of certain cancers (e.g., transitional cell carcinoma).

10. Clinical features of leukemias (e.g., demographics, pathology, prognosis).
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Nervous System

1. Hydrocephalus: types (e.g., communicating, obstructive), sequelae.
2. CNS manifestations of viral infections (e.g., HIV, HSV).
3. Spinal muscular atrophies (e.g., Werdnig–Hoffmann disease, ALS).

Rheumatic/Autoimmune

1. Transplant rejection (hyperacute, acute, chronic).
2. Differences between rheumatoid arthritis and graft-versus-host disease.
3. Psoriasis: skin/joint involvement.
4. Autoantibodies (e.g., antimicrosomal) and disease associations.

Vascular/Hematology

1. Common hematologic diseases (e.g., thrombocytopenia, clotting factor deficiencies, lym-
phoma, leukemia).

2. Valvular heart disease (e.g., mitral stenosis, mitral regurgitation, aortic stenosis, aortic regur-
gitation, tricuspid regurgitation), including clinical presentation, associated murmurs, and
cardiac catheterization results.

3. Thoracic and abdominal aortic aneurysms: similarities and differences.
4. Polycythemia: primary (polycythemia vera) and secondary (e.g., hypoxia) causes, clinical

manifestations (e.g., pruritus, fatigue).

General

1. Common clinical features of AIDS (e.g., CNS, pulmonary, GI, dermatologic manifestations).
2. Dermatologic manifestations of systemic disease (e.g., neoplasia, inflammatory bowel disease,

meningococcemia, systemic lupus erythematosus).
3. Geriatric pathology: diseases common in the elderly, normal physiologic changes with age.
4. Renal failure: acute versus chronic, features of uremia.
5. Acid–base disturbances, including renal tubular acidosis.
6. Wound repair.
7. Dehydration (e.g., hyponatremic vs. isotonic vs. hypernatremic), including appropriate treat-

ment.
8. Gynecologic pathology (e.g., menstrual disorders).
9. Cell injury and death.

10. Malabsorption (e.g., celiac sprue, bacterial overgrowth, disaccharidase deficiency).
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PATHOLOGY—CONGENITAL

Common congenital 1. Heart defects (congenital rubella) Neural tube defects 
malformations 2. Hypospadias (spina bifida and anen-

3. Cleft lip with or without cleft palate cephaly) are associated with  
4. Congenital hip dislocation increased levels of α-FP (in 
5. Spina bifida the amniotic fluid and 
6. Anencephaly maternal serum). Their 
7. Pyloric stenosis (associated with polyhydramnios); incidence is decreased with 

projectile vomiting maternal folate ingestion 
during pregnancy.

Congenital heart disease
R-to-L shunts 1. Tetralogy of Fallot (most common cause of early The 3 T’s:

(early cyanosis) cyanosis) Tetralogy
“blue babies” 2. Transposition of great vessels Transposition

3. Truncus arteriosus Truncus
Children may squat to 

↑ venous return.

L-to-R shunts 1. VSD (most common congenital cardiac anomaly) Frequency: VSD > ASD > PDA
(late cyanosis) 2. ASD ↑ pulmonary resistance due to 
“blue kids” 3. PDA (close with indomethacin) arteriolar thickening. 

→ progressive pulmonary 
hypertension.

Tetralogy of Fallot 1. Pulmonary stenosis PROVe
2. RVH
3. Overriding aorta (overrides the VSD)
4. VSD
This leads to early cyanosis from a R-to-L shunt across  

the VSD. On x-ray, boot-shaped heart due to RVH.
Patients suffer “cyanotic spells.”

The cause of tetralogy of Fallot is anterosuperior 
displacement of the infundibular septum.

Transposition of Aorta leaves RV (anterior) and pulmonary trunk leaves Without surgical correction, 
great vessels LV (posterior) → separation of systemic and pulmonary most infants die within the 

circulations. Not compatible with life unless a shunt is first months of life. Common 
present to allow adequate mixing of blood (e.g., VSD, congenital heart disease in 
PDA, or patent foramen ovale). offspring of diabetic mothers.
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Coarctation of aorta
Infantile type: aortic stenosis proximal to insertion of Affects males:females 3:1.

ductus arteriosus (preductal). Check femoral pulses on
Adult type: stenosis is distal to ductus arteriosus physical exam. 

(postductal). Associated with notching of the ribs, INfantile: IN close to 
hypertension in upper extremities, weak pulses in the heart. (Associated with
lower extremities. Turner’s syndrome.) ADult: 

Distal to Ductus.

Patent ductus In fetal period, shunt is R-to-L (normal). In neonatal Indomethacin is used to close a
arteriosus period, lung resistance decreases and shunt  PDA. PGE is used to keep a 

becomes L-to-R with subsequent RV hypertrophy PDA open, which may be 
and failure (abnormal). Associated with a necessary to sustain life in 
continuous, “machine-like” murmur. Patency is conditions such as transposi-
maintained by PGE synthesis and low oxygen tion of the great vessels.
tension.

Eisenmenger’s Uncorrected VSD, ASD, or PDA leads to progressive pulmonary hypertension. As 
syndrome pulmonary resistance increases, the shunt changes from L → R to R → L, which causes 

late cyanosis (clubbing and polycythemia).

Autosomal trisomies
Down’s syndrome Most common chromosomal disorder and cause of Drinking age (21)

(trisomy 21), 1:700 congenital mental retardation. Findings: mental 
retardation, flat facial profile, prominent epicanthal 
folds, simian crease, duodenal atresia, congenital 
heart disease (most common malformation is 
endocardial cushion defect), Alzheimer’s disease in 
affected individuals > 35 years old, associated with an 
increased risk of ALL. Ninety-five percent of cases are 
due to meiotic nondisjunction of homologous 
chromosomes, 4% of cases are due to Robertsonian 
translocation, and 1% of cases are due to Down 
mosaicism. Associated with advanced maternal 
age (from 1:1500 in women under 20 to 1:25 in 
women over 45). 

Edwards’ syndrome Findings: severe mental retardation, rocker bottom feet, Election age (18)
(trisomy 18), 1:8000 low-set ears, micrognathia, congenital heart disease, 

clenched hands (flexion of fingers), prominent 
occiput. Death usually occurs within 1 year of birth.

Patau’s syndrome Findings: severe mental retardation, microphthalmia, Puberty (13)
(trisomy 13), 1:6000 microcephaly, cleft lip/palate, abnormal forebrain 

structures, polydactyly, congenital heart disease. 
Death usually occurs within 1 year of birth.
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PATHOLOGY—CONGENITAL  ( cont inued )

Genetic gender disorders
Klinefelter’s syndrome Testicular atrophy, eunuchoid body shape, tall, long One of the most common 

[male] (XXY), extremities, gynecomastia, female hair distribution. causes of hypogonadism in
1:850 Path2.4, Bio.23 Presence of inactivated X chromosome (Barr body). males.

Turner’s syndrome Short stature, ovarian dysgenesis, webbing of neck, “Hugs & kisses” (XO) from 
[female] (XO), coarctation of the aorta, most common cause of Tina Turner (female).  
1:3000 Path2.6 primary amenorrhea. No Barr body. 

Double Y males Phenotypically normal, very tall, severe acne, Observed with increased 
[male] (XYY), antisocial behavior (seen in 1–2% of XYY males). frequency among inmates of 
1:1000 penal institutions.

Pseudohermaphroditism
Disagreement between the phenotypic (external Gender identity is based on 

genitalia) and gonadal (testes vs. ovaries) sex. external genitalia and sex of
Female pseudo- Ovaries present, but external genitalia are virilized or upbringing.

hermaphrodite ambiguous. Due to excessive and inappropriate 
(XX) exposure to androgenic steroids during early gestation 

(i.e., congenital adrenal hyperplasia or exogenous 
administration of androgens during pregnancy).

Male pseudo- Testes present, but external genitalia are female or 
hermaphrodite ambiguous. Most common form is testicular 
(XY) feminization (androgen insensitivity), which results 

from a mutation in the androgen receptor gene
(X-linked recessive); blind-end vagina.

Cri-du-chat Congenital deletion of short arm of chromosome 5 Cri-du-chat = cry of the cat
syndrome (46 XX or XY, 5p−).

Findings: microcephaly, severe mental retardation, 
high-pitched crying/mewing, epicanthal folds, cardiac 
abnormalities.

Fragile X syndrome X-linked defect affecting the methylation and expression Triplet repeat disorder (CGG)n

of the FMR 1 gene. It is the second most common that may show genetic
cause of genetic mental retardation (the most anticipation.
common cause is Down’s syndrome). Associated with
macro-orchidism (enlarged testes), long face with a 
large jaw, large everted ears, and autism.

Duchenne’s Duchenne’s MD is an X-linked recessive muscular disease featuring a deleted dystrophin 
and Becker’s gene, leading to accelerated muscle breakdown. Onset before 5 years of age. Weakness 
muscular begins in pelvic girdle muscles and progresses superiorly. Pseudohypertrophy of calf 
dystrophies muscles due to fibro-fatty replacement of muscle; cardiac myopathy. The use of Gower’s 

maneuver, requiring assistance of the upper extremities to stand up, is characteristic but 
not specific (indicates proximal lower limb weakness). Becker’s muscular dystrophy is 
due to dystrophin gene mutations (not deletions) and is less severe. Diagnosis by muscle 
biopsy.
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Cystic fibrosis Autosomal recessive defect in CFTR gene on Infertility in males. Fat-soluble 
chromosome 7. Defective Cl− channel → secretion vitamin deficiencies (A, D, E, 
of abnormally thick mucus that plugs lungs, K). Can present as failure to
pancreas, and liver → recurrent pulmonary thrive in infancy.
infections (Pseudomonas species and 
Staphylococcus aureus), chronic bronchitis, 
bronchiectasis, pancreatic insufficiency (malabsorp-
tion and steatorrhea), meconium ileus in newborns. 
Increased concentration of Cl− ions in sweat 
test is diagnostic.

Autosomal dominant 
diseases

Adult polycystic kidney Bilateral massive enlargement of kidneys due to multiple large cysts. Patients present with
disease Path2.84 pain, hematuria, hypertension, progressive renal failure. Ninety percent of cases are due 

to mutation in APKD1 (chromosome 16). Associated with polycystic liver disease, berry 
aneurysms, mitral valve prolapse. Juvenile form is recessive.

Familial Elevated LDL owing to defective or absent LDL receptor. Heterozygotes (1 in 500) have 
hypercholesterolemia cholesterol ≈ 300 mg/dL. Homozygotes (very rare) have cholesterol ≈ 700+ mg/dL, severe 

atherosclerotic disease early in life, and tendon xanthomas (classically in the Achilles 
tendon). Myocardial infarction may develop before age 20.

Marfan’s syndrome Fibrillin gene mutation → connective tissue disorders.
Path2.5 Skeletal abnormalities: tall with long extremities, hyperextensive joints, and long, taper-

ing fingers and toes
Cardiovascular: cystic medial necrosis of aorta → aortic incompetence and dissecting 

aortic aneurysms. Floppy mitral valve.
Ocular: subluxation of lenses.

Von Recklinghausen’s Findings: café-au-lait spots, neural tumors, Lisch nodules (pigmented iris hamartomas).
disease (NFT1) On long arm of chromosome 17; 17 letters in von Recklinghausen.

Von Hippel–Lindau Findings: hemangioblastomas of retina/cerebellum/medulla; about half of affected 
disease Path2.28 individuals develop multiple bilateral renal cell carcinomas and other tumors.

Associated with deletion of VHL gene (tumor suppressor) on chromosome 3 (3p).
Huntington’s disease Findings: depression, progressive dementia, choreiform movements, caudate atrophy and 

decreased levels of GABA and acetylcholine in the brain. Symptoms manifest in affected 
individuals between the ages of 20 and 50. Gene located on chromosome 4; triplet repeat 
disorder.

Familial Adenomatous Colon becomes covered with adenomatous polyps after puberty. Features: deletion on 
Polyposis Path1.45 chromosome Five; Autosomal dominant inheritance; Positively will get colon cancer 

(100% without resection). 
Hereditary Spheroid erythrocytes; hemolytic anemia; increased MCHC. Splenectomy is curative.

spherocytosis

Autosomal- Cystic fibrosis, albinism, α1-antitrypsin deficiency, phenylketonuria, thalassemias, sickle 
recessive cell anemias, glycogen storage diseases, mucopolysaccharidoses (except Hunter’s), 
diseases sphingolipidoses (except Fabry’s), infant polycystic kidney disease, hemochromatosis.
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PATHOLOGY—CONGENITAL  ( cont inued )

X-linked recessive Fragile X, Duchenne’s muscular dystrophy, hemophilia A and B, Fabry’s, G6PD deficiency, 
disorders Hunter’s syndrome, ocular albinism, Lesch–Nyhan syndrome, Bruton’s agammaglobu-

linemia, Wiskott–Aldrich syndrome.
Female carriers of x-linked recessive disorders are rarely affected because of random 

inactivation of x chromosomes in each cell.

Neural tube Associated with low folic acid intake during pregnancy.  Elevated α-fetoprotein in amniotic
defects fluid. 

Spina bifida occulta: failure of bony spinal canal to close, but no structural herniation. 
Usually seen at lower vertebral levels. 

Meningocele: meninges herniate through spinal canal defect.
Meningomyelocele: meninges and spinal cord herniate through spinal canal defect.

Teratogens Most susceptible in 3rd–8th week of pregnancy. 

Examples Effects
ACE inhibitors Renal damage
Cocaine Abnormal fetal development and fetal addiction
DES Vaginal clear cell adenocarcinoma
Iodide Congenital goiter or hypothyroidism
13-cis-retinoic acid Extremely high risk for birth defects
Thalidomide Limb defects
Warfarin, x-rays Multiple anomalies

Fetal infections can also cause congenital malformations. (Other medications contraindi-
cated in pregnancy are shown in the pharmacology section.)

Fetal alcohol Newborns of mothers who consumed significant amounts of alcohol (teratogen) during 
syndrome pregnancy (highest risk at 3–8 weeks) have a higher incidence of congenital abnormali-

ties, including pre- and post-natal developmental retardation, microcephaly, facial 
abnormalities, limb dislocation, and heart and lung fistulas. Mechanism may include 
inhibition of cell migration. The number one cause of congenital malformations in the 
United States.
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PATHOLOGY—NEOPLASTIC

Neoplastic 
progression
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Epithelial 
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membraneNormal

Hyperplasia

Carcinoma in situ/
preinvasive

Invasive carcinoma

Blood or 
lymphatic 

vessel

Metastatic 
focus

•  Normal cells with basal → apical differentiation

•  Cells have ↑  in number - hyperplasia
•  Abnormal proliferation of cells with loss of size, shape, and 
   orientation - dysplasia

•  In situ carcinoma
•  Neoplastic cells have not invaded basement membrane
•  High nuclear/cytoplasmic ratio and clumped chromatin

•  Cells have invaded basement membrane using collagenases and  
   hydrolases
•  Will metastasize if they reach a blood or lymphatic vessel

Metastasis  - spread to distant organ
•  Must survive immune attack
•  "Seed and soil" theory of metastasis
    • Seed = tumor embolus
    • Soil = target organ––liver, lungs, bone, brain ...



PATHOLOGY—NEOPLASTIC  ( cont inued )

-plasia definitions Hyperplasia = increase in number of cells (reversible).
Metaplasia = one adult cell type is replaced by another (reversible). Often secondary to 

irritation and/or environmental exposure (e.g., squamous metaplasia in trachea and 
bronchi of smokers).

Dysplasia = abnormal growth with loss of cellular orientation, shape, and size in 
comparison to normal tissue maturation, commonly preneoplastic (reversible).

Anaplasia = abnormal cells lacking differentiation; like primitive cells of same tissue, often 
equated with undifferentiated malignant neoplasms. Tumor giant cells may be formed.

Neoplasia = a clonal proliferation of cells that is uncontrolled and excessive.

Tumor grade
versus stage

Grade Histologic appearance of tumor. Usually graded I–IV Stage has more prognostic 
based on degree of differentiation and number of value than grade. 
mitoses per high-power field. TNM staging system:

Stage Based on site and size of primary lesion, spread to T = size of Tumor
regional lymph nodes, presence of metastases. N = Node involvement

M = Metastases

Tumor Cell type Benign Malignant
nomenclature Epithelium Adenoma, papilloma      Adenocarcinoma, papillary carcinoma

Mesenchyme
Blood cells Leukemia, lymphoma
Blood vessels Hemangioma Angiosarcoma
Smooth muscle Leiomyoma Leiomyosarcoma
Skeletal muscle Rhabdomyoma Rhabdomyosarcoma
Bone Osteoma Osteosarcoma

More than one cell type Mature teratoma Immature teratoma
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Conditions Condition Neoplasm
associated with 1. Down’s syndrome 1. Acute Lymphoblastic
neoplasms Leukemia. “We will ALL 

go DOWN together.”
2. Xeroderma pigmentosum 2. Squamous cell and basal 

cell carcinomas of skin
3. Chronic atrophic gastritis, pernicious anemia, 3. Gastric adenocarcinoma

postsurgical gastric remnants
4. Tuberous sclerosis (facial angiofibroma, seizures, 4. Astrocytoma and cardiac 

mental retardation) rhabdomyoma 
5. Actinic keratosis 5. Squamous cell carcinoma 

of skin 
6. Barrett’s esophagus (chronic GI reflux) 6. Esophageal adenocarci-

noma
7. Plummer–Vinson syndrome (atrophic glossitis, 7. Squamous cell carcinoma 

esophageal webs, anemia; all due to iron of esophagus
deficiency)

8. Cirrhosis (alcoholic, hepatitis B or C) 8. Hepatocellular carcinoma
9. Ulcerative colitis 9. Colonic adenocarcinoma

10. Paget’s disease of bone 10. Secondary osteosarcoma
and fibrosarcoma

11. Immunodeficiency states 11. Malignant lymphomas
12. AIDS 12. Aggressive malignant

lymphomas and Kaposi’s 
sarcoma

13. Autoimmune diseases (e.g., Hashimoto’s thyroiditis, 13. Benign and malignant
myasthenia gravis) thymomas 

14. Acanthosis nigricans (hyperpigmentation and 14. Visceral malignancy 
epidermal thickening) (stomach, lung, breast,

uterus)

Oncogenes Gain of function.
Gene Associated tumor
c-myc Burkitt’s lymphoma
bcl-2 Follicular and undifferentiated lymphomas (inhibits 

apoptosis)
erb-B2 Breast, ovarian, and gastric carcinomas
ras Colon carcinoma

Tumor suppressor Loss of function; both alleles must be lost for expression of disease.
genes

Gene Chromosome Associated tumor
Rb 13q Retinoblastoma, osteosarcoma
BRCA-1&2 17q, 13q Breast and ovarian cancer
p53 17p Most human cancers, Li–Fraumeni syndrome
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PATHOLOGY—NEOPLASTIC  ( cont inued )

Tumor markers
PSA, prostatic Prostatic carcinoma Tumor markers should not be 

acid phosphatase used as the primary tool for 
CEA Carcinoembryonic antigen. Very nonspecific but cancer diagnosis. They may 

produced by , 70% of colorectal and pancreatic be used to confirm diagnosis, 
cancers; also by gastric and breast carcinomas. to monitor for tumor recur-

α-fetoprotein Normally made by fetus. Hepatocellular carcinomas. rence, and to monitor 
Nonseminomatous germ cell tumors of the testis response to therapy.
(e.g., yolk sac tumor).

β-hCG Hydatidiform moles, Choriocarcinomas, and Gesta-
tional trophoblastic tumors.

α1-antitrypsin Liver and yolk sac tumors.
CA-125 Ovarian, malignant epithelial tumors.
S-100 Melanoma, neural tumors, astrocytomas.
Alkaline phosphatase Metastases to bone, obstructive biliary disease, Paget’s 

disease of bone.

Oncogenic viruses Virus Associated cancer
HTLV-1 Adult T-cell leukemia
HBV, HCV Hepatocellular carcinoma
EBV Burkitt’s lymphoma, nasopharyngeal carcinoma
HPV Cervical carcinoma, penile/anal carcinoma
HHV 8 (Kaposi’s Kaposi’s sarcoma 

sarcoma–associated 
herpesvirus) 

Chemical Toxin Affected Organ
Carcinogens Aflatoxins, vinyl chloride Liver

Nitrosamines Esophagus, stomach
Asbestos Lung (mesothelioma)
Arsenic Skin (squamous cell)
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Local effects of Local effect Cause
tumors Mass Tissue lump or tumor.

Nonhealing ulcer Destruction of epithelial surfaces (e.g., stomach, colon, 
mouth, bronchus).

Hemorrhage From ulcerated area or eroded vessel.
Pain Any site with sensory nerve endings. Tumors in brain are 

initially painless.
Seizures Tumor mass in brain.
Obstruction Of bronchus → pneumonia.

Of biliary tree → jaundice.
Of left colon → constipation.

Perforation Of ulcer in viscera → peritonitis, free air.
Bone destruction Pathologic fracture, collapse of bone.
Inflammation Of serosal surface → pleural effusion, pericardial effusion, 

ascites.
Space-occupying lesion Raised intracranial pressure with brain neoplasms. Anemia 

due to bone marrow replacement.
Localized loss of sensory Compression or destruction of nerve (e.g., recurrent laryngeal

or motor function nerve by lung or thyroid cancer, with hoarseness).
Edema Venous or lymphatic obstruction.

Prostatic Common in men over age 50. Arises most often from the posterior lobe (peripheral zone) of 
adenocarcinoma the prostate gland and is most frequently diagnosed by digital rectal examination (hard 

nodule) and prostate biopsy. Prostatic acid phosphatase and prostate-specific antigen 
(PSA) are useful tumor markers. Osteoblastic metastases in bone may develop in late 
stages, as indicated by an increase in serum alkaline phosphatase and PSA.

Skin cancer
Squamous cell Very common. Associated with excessive exposure Actinic keratosis is a precursor 

carcinoma to sunlight. Commonly appear on hands and face. to squamous cell carcinoma. 
Locally invasive, but rarely metastasizes. Anat.32 Path1.20

Keratin “pearls.”
Arsenic exposure.

Basal cell carcinoma Most common in sun-exposed areas of body. Locally Basal cell tumors have 
invasive, but almost never metastasizes. Gross “palisading” nuclei.
pathology: pearly papules. Path1.21

Melanoma Common tumor with significant risk of metastasis. Increased risk in fair-skinned 
Associated with sunlight exposure. Incidence persons.
increasing. Depth of tumor correlates with risk of Dysplastic nevus is a precursor 
metastasis. Path1.23 to melanoma.

Metastasis to brain Primary tumors that metastasize to brain: Lung, Lots of Bad Stuff Kills Glia
Breast, Skin (melanoma), Kidney (renal cell 
carcinoma), GI. Overall, approximately 50% 
of brain tumors are from metastases.

221

UC V

Path2.95UC V

Path2.19UC V



PATHOLOGY—NEOPLASTIC  ( cont inued )

Metastasis to liver The liver and lung are the most common sites of Metastases >> 1° liver tumors.
metastasis after the regional lymph nodes. Primary Cancer Sometimes Penetrates
tumors that metastasize to the liver: Colon > Benign Liver.
Stomach > Pancreas > Breast > Lung.

Metastasis to bone These primary tumors metastasize to bone: Kidney, Killer Tumors That Love 
Thyroid, Testes, Lung, Prostate, Breast. Penetrating Bone

Metastasis from breast and prostate are most common. Lung = Lytic
Metastatic bone tumors are far more common than 1° Prostate = blastic

bone tumors. Breast = Both lytic and blastic

Paraneoplastic effects of tumors
Neoplasm Causes Effect
Small cell lung carcinoma ACTH or ACTH-like peptide. Cushing’s syndrome
Small cell lung carcinoma and ADH or ANP. SIADH
intracranial neoplasms

Squamous cell lung carcinoma, PTH-related peptide, TGF-α, TNF-α, IL-2. Hypercalcemia 
renal cell carcinoma, breast
carcinoma, multiple 
myeloma, and bone 
metastasis (lysed bone)

Renal cell carcinoma Erythropoietin. Polycythemia
Thymoma, bronchogenic Antibodies against presynaptic Ca2+ channels at Lambert–Eaton syndrome
carcinoma NMJ.

Various neoplasms Hyperuricemia due to excess nucleic acid turnover Gout
(i.e., cytotoxic therapy).

Cancer epidemiology
Male Female Deaths from lung cancer have 

Incidence Prostate (32%) Breast (32%) plateaued in males, but 
Lung (16%) Lung (13%) deaths continue to increase 
Colon and rectum (12%) Colon and rectum (13%) in females.

Mortality Lung (33%) Lung (23%) Cancer is the second leading 
Prostate (13%) Breast (18%) cause of death in the U.S. 

(heart disease is first).
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PATHOLOGY—HEMATOLOGIC

Anemia
Type Etiology
Microcytic, Iron deficiency: ↑ TIBC, ↓ ferritin, ↓ serum iron Bio.89 Vit. B12 and folate deficiencies

hypochromic Thalassemias are associated with hyper-
Lead poisoning segmented PMNs. Unlike 

Macrocytic Megaloblastic: Vitamin B12/folate deficiency folate deficiency, vit. B12

Drugs that block DNA synthesis (e.g., sulfa drugs, deficiency is associated with 
AZT) neurologic problems.

Marked reticulocytosis Serum haptoglobin and serum  
Normocytic, Hemorrhage LDH are used to determine 

normochromic Enzyme defects (e.g., G6PD deficiency, PK deficiency) RBC hemolysis. Direct  
RBC membrane defects (e.g., hereditary spherocytosis) Coombs’ test is used to 
Bone marrow disorders (e.g., aplastic anemia, leukemia) distinguish between immune 
Hemoglobinopathies (e.g., sickle cell disease) vs. nonimmune mediated 
Autoimmune hemolytic anemia RBC hemolysis.
Anemia of chronic disease: ↓ TIBC, ↑ ferritin, 

↓ serum iron, ↑ storage iron in marrow macrophages

Aplastic anemia Pancytopenia characterized by severe anemia, neutropenia, and thrombocytopenia caused 
by failure or destruction of multipotent myeloid stem cells, with inadequate production 
or release of differentiated cell lines.

Causes Radiation, benzene, chloramphenicol, alkylating agents, antimetabolites, viral agents 
(HCV, CMV, EBV, herpes zoster-varicella), Fanconi’s anemia, idiopathic 
(immune-mediated, primary stem-cell defect).

Symptoms Fatigue, malaise, pallor, purpura, mucosal bleeding, petechiae, infection.
Pathologic features Pancytopenia with normal cell morphology; hypocellular bone marrow with fatty 

infiltration.
Treatment Withdrawal of offending agent, allogenic bone marrow transplantation, RBC and platelet 

transfusion, G-CSF or GM-CSF.

223

UC V

Path1.77UC V



PATHOLOGY—HEMATOLOGIC  ( cont inued )

Blood dyscrasias
Sickle cell anemia HbS mutation is a single amino acid replacement in Eight percent of African-

β-chain (substitution of normal glutamic acid with Americans carry the HbS 
valine). Low O2 or dehydration precipitates sickling. trait. 0.2% have the disease.
Heterozygotes (sickle cell trait) are relatively malaria- Sickled cells are crescent-
resistant (balanced polymorphism). Complications in shaped RBCs.
homozygotes (sickle cell disease) include aplastic crisis 
(due to B19 parvovirus infection), autosplenectomy, 
↑ risk of encapsulated organism infection, Salmonella 
osteomyelitis, painful crisis (vaso-occlusive), and 
splenic sequestration crisis.

HbC defect is a different β chain mutation;  patients with 
Hbc or Hbsc (1 of each mutant gene) have milder 
disease than Hbss patients. New therapies for sickle 
cell anemia include hydroxyurea (↑ HbF) and bone 
marrow transplantation. Bio.94,  Path3.43

α-thalassemia There are four α-globin genes. In α-thalassemia, the Thalassemia is prevalent in 
α-globin chain is underproduced (as a function of Mediterranean populations 
number of bad genes, one to four). There is no (thalassa = sea). Think of 
compensatory increase of any other chains. HbH (β4- thalaSEAmia. 
tetramers, lacks three α-globin genes). Hb Barts
(γ4 -tetramers, lacks all four α-globin genes) results 
in hydrops fetalis and intrauterine fetal death.

β-thalassemia In β-minor thalassemia (heterozygote), the β-chain is β-thalassemia major results in 
underproduced; in β-major (homozygote), the severe anemia requiring 
β-chain is absent. In both cases, fetal hemoglobin blood transfusions. Cardiac 
production is compensatorily increased but is failure due to secondary 
inadequate. HbS/β-thalassemia heterozygote has mild hemochromatosis.
to moderate disease. Bio.95, Path3.37 

Diagnosis of Heinz bodies are seen in G6PD deficiency.
hematologic Ham’s test is used to diagnose paroxysmal nocturnal hemoglobinuria (PNH).
defects Osmotic fragility test is used to diagnose hereditary spherocytosis (treat with splenectomy).

DIC Activation of coagulation cascade, leading to microthrombi and global consumption of 
platelets, fibrin, and coagulation factors. Causes: septicemia, pregnancy, transfusion, 
trauma, malignancy, acute pancreatitis, nephrotic syndrome. Lab findings: ↑ PT, PTT, 
fibrin split products; ↓ platelet count.
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Bleeding disorders
Platelet abnormalities Mucous membrane bleeding Causes include ITP (antiplatelet

(microhemorrhage) Petechiae antibodies and ↑ megakary-
Purpura ocytes), TTP (schistocytes),
Prolonged bleeding time drugs, and DIC (↑ fibrin 

split products).
Coagulation factor Hemarthroses (bleeding into joints) Coagulopathies include hemo-

defects Easy bruising philia A (factor VIII 
(macrohemorrhage) Prolonged PT and/or aPTT deficiency), hemophilia B 

(factor IX deficiency), and
von Willebrand’s disease 
(deficiency of von Willebrand’s
antigen), the most common 
bleeding disorder.

Leukemias General considerations: ↑ number of circulating leukocytes in blood; bone marrow infiltrates 
of leukemic cells; marrow failure can cause anemia (↓ RBCs), infections (↓ WBCs), and 
hemorrhage (↓ platelets); leukemic cell infiltrates in liver, spleen, and lymph nodes 
are common.

ALL––children; lymphoblasts; most responsive to therapy.
AML––Auer rods; myeloblasts; adults.
CLL––older adults; lymphadenopathy; hepatosplenomegaly; few symptoms; indolent course;  

↑ smudge cells in peripheral blood smear; warm Ab autoimmune hemolytic anemia;  
very similar to SLL (small lymphocytic lymphoma).

CML––most commonly associated with Philadelphia chromosome [t(9;22), bcr-abl]; 
myeloid stem cell proliferation; may accelerate to AML (“blast crisis”).

Chromosomal t(9;22), or the Philadelphia chromosome, is associated with CML (bcr-abl hybrid).
translocations t(8;14) is associated with Burkitt’s lymphoma (c-myc activation).

t(14;18) is associated with follicular lymphomas (bcl-2 activation).
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PATHOLOGY—HEMATOLOGIC  ( cont inued )

Multiple myeloma Monoclonal plasma cell (“fried-egg” appearance) cancer that arises in the marrow and 
produces large amounts of IgG (55%) or IgA (25%). Most common 1° tumor arising within 
bone in adults. Destructive bone lesions and consequent hypercalcemia. Renal insuffi-
ciency, ↑ susceptibility to infection, and anemia. Ig light chains in urine (Bence Jones 
protein). Associated with primary amyloidosis and punched-out lytic bone lesions on 
x-ray. Characterized by monoclonal immunoglobulin spike (M protein) on serum protein 
electrophoresis. Blood smear shows RBCs stacked like poker chips (rouleau formation).

PATHOLOGY—GASTROINTESTINAL

Achalasia Failure of relaxation of lower esophageal sphincter A-chalasia = absence of 
due to loss of myenteric (Auerbach’s) plexus. relaxation.
Causes progressive dysphagia. Barium swallow 2° achalasia may arise from 
shows dilated esophagus with an area of distal Chagas’ disease.
stenosis. Associated with an increased risk of “Bird beak” on barium swallow.
esophageal carcinoma.

Barrett’s esophagus Glandular (columnar epithelial) metaplasia— BARRett’s = Becomes Adeno-
replacement of stratified squamous epithelium with carcinoma, Results from 
gastric (columnar) epithelium in the distal esophagus. Reflux.

Esophageal cancer Risk factors for esophageal cancer are:
Achalasia ABCDEF
Barrett’s esophagus
Corrosive esophagitis
Diverticuli
Esophageal web
Familial

Chronic gastritis
Type A Autoimmune disorder characterized by Autoantibodies Type A = 4 A’s

to parietal cells, pernicious Anemia, and Achlorhydria.
Type B Caused by H. pylori infection Type B = a Bug, H. pylori

Albumin  α1  α2   β       γ

M-spike
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Peptic ulcer disease
Gastric ulcer Pain Greater with meals: weight loss

H. pylori infection in 70%; NSAID use also implicated
Due to ↓ mucosal protection against gastric acid

Duodenal ulcer Pain Decreases with meals: weight gain
Almost 100% have H. pylori infection
Due to ↑ gastric acid secretion or ↓ mucosal protection

Potential complications include bleeding, penetration, perforation, and obstruction. 
H. pylori infection can be treated with “triple therapy” (metronidazole, bismuth salicylate, 
and either amoxicillin or tetracycline) with or without a proton pump inhibitor.

Incidence of peptic ulcer disease is twice as great in smokers.

Inflammatory
bowel disease Crohn’s disease Ulcerative colitis

Location May involve any portion of the GI tract, usually Colitis = colon inflammation.
the terminal ileum, small intestine, and colon. Continuous lesions with
Skip lesions, rectal sparing. rectal involvement.

Gross morphology Transmural inflammation. Cobblestone mucosa, Mucosal inflammation.
creeping fat, bowel wall thickening (“string sign” Friable mucosal pseudopolyps
on x-ray), linear ulcers, fissures. with freely hanging

mesentery.
Microscopic Noncaseating granulomas. Crypt abcesses and ulcers.

morphology
Complications Strictures, fistulas, perianal disease, malabsorption– Severe stenosis, toxic

nutritional depletion. megacolon, colorectal
carcinoma.

Extraintestinal Migratory polyarthritis, erythema nodosum. Pyoderma gangrenosum, 
manifestations sclerosing cholangitis.

For Crohn’s, think of a fat old crone skipping down a cobblestone road.

Diverticular disease
Diverticulum Blind pouch leading off the alimentary tract, lined by mucosa, muscularis, and serosa, that 

communicates with the lumen of the gut. Most diverticula (esophagus, stomach, duode-
num, colon) are acquired and are termed “false” in that they lack or have an attenuated 
muscularis propria.

Diverticulosis The prevalence of diverticulosis (many diverticula) in patients over age 60 approaches 50%.
Caused by increased intraluminal pressure and focal weakness in the colonic wall. Most 
frequently involves the sigmoid colon. Associated with low-fiber diets. Most often 
asymptomatic or associated with vague discomfort.

Diverticulitis Inflammation of diverticula classically causing LLQ pain. May be complicated by perfora-
tion, peritonitis, abscess formation, or bowel stenosis.
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PATHOLOGY—GASTROINTESTINAL ( cont inued )

Hirschsprung’s Congenital megacolon characterized by absence of Think of a giant spring that
disease parasympathetic ganglion cells (Auerbach’s and has sprung in the colon.

Meissner’s plexuses) on intestinal biopsy. Due to fail-
ure of neural crest cell migration. Presents as chronic 
constipation early in life. Dilated portion of the colon 
proximal to the aganglionic segment, resulting in a 
“transition zone.”

Colorectal cancer Risk factors for carcinoma of colon: colorectal villous adenomas, chronic inflammatory 
risk factors bowel disease, low-fiber diet, increasing age, familial adenomatous polyposis (FAP), 

hereditary nonpolyposis colorectal cancer (HNPCC), personal and family history of 
colon cancer. Screen patients > 50 years old with stool occult blood test.

Cirrhosis/
portal hypertension Cirrho (Greek) = tawny yellow. 

Diffuse fibrosis of liver, destroys 
normal architecture. 

Nodular regeneration.
Micronodular: nodules < 3 mm,

uniform size. Due to 
metabolic insult (e.g., 
alcohol).

Macronodular: nodules > 3 mm,
varied size. Usually due to 
significant liver injury leading 
to hepatic necrosis (e.g., 
postinfectious or drug-
induced hepatitis). 
Increased risk of
hepatocellular carcinoma.

Alcoholic hepatitis Swollen and necrotic hepatocytes, neutrophil infiltration, A Scotch and Tonic:
Mallory bodies (hyaline), fatty change, and sclerosis AST elevated (>ALT)
around central vein. SGOT (AST) to SGPT (ALT) with alcoholic hepatitis.
ratio is usually greater than 1.5.

Budd–Chiari Occlusion of IVC or hepatic veins with centrilobular congestion and necrosis, leading to 
syndrome congestive liver disease (hepatomegaly, ascites, abdominal pain, and eventual liver 

failure). Associated with polycythemia vera, pregnancy, hepatocellular carcinoma.
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Effects of 
liver cell failure
• Coma
• Scleral icterus
• Fetor hepaticus (breath
   smells like a freshly
   opened corpse)

• Spider nevi

• Gynecomastia

• Jaundice

• Loss of sexual hair

• Liver "flap" = asterixis
  (coarse hand tremor)

• Bleeding tendency
  (decreased prothrombin)
 

• Anemia

• Ankle edema

Effects of 
portal hypertension

• Esophageal varices

     Hematemesis

Peptic
ulcer

• Melena
• Splenomegaly
• Caput medusae
• Ascites

• Testicular atrophy

• Hemorrhoids
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Wilson’s disease Due to failure of copper to enter circulation in the form Treat with penicillamine.
of ceruloplasmin. Leads to copper accumulation,  
especially in liver, brain, cornea. Also known as 
hepatolenticular degeneration. 

Wilson’s disease is characterized by: ABCD
Asterixis
Basal ganglia degeneration
Ceruloplasmin ↓ , Cirrhosis, Corneal deposits 

(Kayser–Fleischer rings), Copper accumulation, 
Carcinoma (hepatocellular), Choreiform 
movements 

Dementia

Hemochromatosis Increased iron deposition in many organs. Classic triad Total body iron may reach 50 g, 
of micronodular pigment cirrhosis, “bronze” diabetes, enough to set off the metal 
skin pigmentation. Results in CHF and an increased detectors at airports.
risk of hepatocellular carcinoma. Disease may be a Treat with repeated phle-
primary (autosomal recessive) disorder or secondary botomy, deferoxamine.
to chronic transfusion therapy. ↑ ferritin, 
↑ transferrin saturation.

Hereditary 
hyperbilirubinemias

Crigler–Najjar Absent UDP-glucuronyl transferase. Presents early in Crigler–Najjar type I is a severe 
syndrome, type I life; patients die within a few years. Bio.46 disease. 

Findings: jaundice, kernicterus (bilirubin deposition in 
brain), ↑ unconjugated bilirubin.

Treatment: plasmapheresis and phototherapy.
Gilbert’s syndrome Mildly ↓ UDP-glucuronyl transferase. Asymptomatic, Gilbert’s may represent a 

but unconjugated bilirubin is elevated without milder form. 
overt hemolysis. Associated with stress. Bio.48

Dubin–Johnson Conjugated hyperbilirubinemia due to defective liver Rotor’s syndrome is similar but 
syndrome excretion. Grossly black liver. Bio.47 less severe and does not 

cause black liver.

Hepatocellular Also called hepatoma. Most common primary malignant Hepatocellular carcinoma, like 
carcinoma tumor of the liver in adults. Increased incidence of renal cell carcinoma, is com- 

hepatocellular carcinoma is associated with hepatitis monly spread by hemato-
B and C, Wilson’s disease, hemochromatosis, genous dissemination.
α1-antitrypsin deficiency, alcoholic cirrhosis, and 
carcinogens (e.g., aflatoxin B1).

Reye’s syndrome Rare, often fatal childhood hepatoencephalopathy. “Don’t give your baby a baby  
Findings: fatty liver (microvesicular fatty change), hypo- aspirin.”

glycemia, coma. Associated with viral infection 
(especially VZV and influenza B) and salicylates; thus 
aspirin is no longer recommended for children (use 
acetaminophen, with caution).
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PATHOLOGY—GASTROINTESTINAL ( cont inued )

Gallstones Form when solubilizing bile acids and lecithin are over- Risk factors (4 F’s):
whelmed by increased cholesterol and/or bilirubin. 1. Female

Three types of stones: 2. Fat
1. Cholesterol stones: associated with obesity,  3. Fertile

Crohn’s disease, cystic fibrosis, advanced age, 4. Forty
clofibrate, estrogens, multiparity, rapid weight May present with “Charcot’s
loss, and Native American origin. triad” of epigastric/RUQ 

2. Mixed stones: have both cholesterol and pain, fever, nausea/emesis.
pigment components. Most common type.

3. Pigment stones: seen in patients with chronic
RBC hemolysis, alcoholic cirrhosis, advanced age, 
and biliary infection.

Diagnose with ultrasound. Treat with cholecystectomy.

Acute pancreatitis Causes: Gallstones, Ethanol, Trauma, Steroids, GET SMASHeD
Mumps, Autoimmune disease; Scorpion sting,
Hyperlipidemia, Drugs.

Clinical presentation: epigastric abdominal pain
radiating to back.

Labs: elevated amylase, lipase.
Can lead to DIC, ARDS, diffuse fat necrosis, 

hypocalcemia, and pseudocyst formation.
Chronic pancreatitis is strongly associated with alcoholism.

Pancreatic Prognosis averages 6 months or less; very aggressive; usually already metastasized at 
adenocarcinoma presentation; tumors more common in pancreatic head (obstructive jaundice). 

Often presents with:
1. Abdominal pain radiating to back
2. Weight loss
3. Anorexia
4. Migratory thrombophlebitis (Trousseau’s syndrome)
5. Pancreatic duct obstruction (malabsorption with palpable gallbladder)
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PATHOLOGY—RESPIRATORY

Obstructive lung Obstruction of air flow, resulting in air trapping in the lungs. Pulmonary function tests: 
disease decreased FEV1/FVC ratio (hallmark).

Types:
1. Chronic Bronchitis (“Blue Bloater”)—productive cough for greater than 3 consecu-

tive months in two or more years. Hypertrophy of mucus-secreting glands in the 
bronchioles (Reid index > 50%). Leading cause is smoking. Findings: wheezing, 
crackles, cyanosis. Path2.54

2. Emphysema (“pink puffer”)—enlargement of air spaces and decreased recoil resulting 
from destruction of alveolar walls. Caused by smoking (centriacinar emphysema) 
and α1-antitrypsin deficiency (panacinar emphysema and liver cirrhosis) →
↑ elastase activity. Findings: dyspnea, ↓ breath sounds, tachycardia, ↓ I/E 
ratio. Path2.54, 3.91

3. Asthma—bronchial hyper-responsiveness causes reversible bronchoconstriction. 
Can be triggered by viral URIs, allergens, and stress. Findings: cough, wheezing, 
dyspnea, tachypnea, hypoxemia, ↓ I/E ratio, pulsus paradoxus. Path2.53

4. Bronchiectasis—chronic necrotizing infection of bronchi → dilated airways, 
purulent sputum, recurrent infections, hemoptysis. Associated with bronchial 
obstruction, cystic fibrosis, poor ciliary motility.

Restrictive lung Restricted lung expansion causes decreased lung volumes (decreased VC and TLC). 
disease PFTs: FEV/FVC ratio > 80%.

Types:
1. Poor breathing mechanics (extrapulmonary):

a. Poor muscular effort: polio, myasthenia gravis.
b. Poor apparatus: scoliosis.

2. Poor lung expansion (pulmonary):
a. Defective alveolar filling: pneumonia, ARDS, pulmonary edema. Bio97, Path2.52

b. Interstitial fibrosis: causes increased recoil (decreased compliance), thereby limiting 
alveolar expansion. Complications include cor pulmonale. Can be 
seen in diffuse interstitial pulmonary fibrosis and bleomycin toxicity. Symptoms in-
clude gradual progressive dyspnea and cough. Path3.93

Pulmonary
flow volume Resistance FVC FEV1 (FEV1/FVC) × 100
loops Normal – – – >80%

Restrictive ↓ ↓ ↓ >80%
Obstructive ↑ ↓ ↓↓ <80%

Asbestosis Diffuse pulmonary interstitial fibrosis caused by inhaled Smokers have synergistically 
asbestos fibers. Increased risk of pleural mesothelioma higher risk of cancer.
and bronchogenic carcinoma. Long latency. Ferru- Seen in ship builders and 
ginous bodies in lung (asbestos fibers coated with plumbers.
hemosiderin). Ivory-white pleural plaques.
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PATHOLOGY—RESPIRATORY ( cont inued )

Neonatal Surfactant deficiency leading to ↑ surface tension, resulting in alveolar
respiratory collapse. Surfactant is made by type II pneumocytes most abundantly after 35th wk of 
distress gestation. The lecithin-to-sphingomyelin ratio in the amniotic fluid, a measure of lung 
syndrome maturity, is usually less than 1.5 in neonatal respiratory distress syndrome.

Surfactant: dipalmitoyl phosphatidylcholine.
Prevention: maternal steroids before birth; artificial surfactant for infant.

Kartagener’s Immotile cilia due to a dynein arm defect. Results in situs inversus, sterility (sperm also 
syndrome immotile), and bronchiectasis and recurrent sinusitis (bacteria and particles not 

pushed out).

Lung cancer
Bronchogenic Tumors that arise centrally: Lung cancer is the leading 

carcinoma 1. Squamous cell carcinoma—clear link to Smoking cause of cancer death.
2. Small cell carcinoma—clear link to Smoking; Presentation: cough, hemopty-

associated with ectopic hormone production sis, bronchial obstruction, 
Tumors that arise peripherally: wheezing, pneumonic “coin” 

1. Adenocarcinoma lesion on x-ray.
2. Bronchioalveolar carcinoma (thought not to be SPHERE of complications:

related to smoking) Superior vena caval syndrome
3. Large cell carcinoma—undifferentiated Pancoast’s tumor

Carcinoid tumor Can cause carcinoid syndrome. Horner’s syndrome
Metastases Very common. Brain (epilepsy), bone (pathologic Endocrine (paraneoplastic)

fracture), and liver (jaundice, hepatomegaly). Recurrent laryngeal symptoms
(hoarseness)

Effusions (pleural or 
pericardial)

Pneumonia

Type Organism(s) Characteristics
Lobar Pneumococcus most frequently Intra-alveolar exudate →

consolidation; may involve 
entire lung

Bronchopneumonia S. aureus, H. flu, Klebsiella, S. pyogenes Acute inflammatory infiltrates 
from bronchioles into adja-
cent alveoli; patchy distribu-
tion involving ≥ 1 lobes.

Interstitial pneumonia Viruses, Mycoplasma, Legionella Diffuse patchy inflammation 
localized to interstitial areas 
at alveolar walls; distribu-
tion involving ≥ 1 lobes

Pancoast’s tumor Carcinoma that occurs in apex of lung and may affect Horner’s syndrome: ptosis, 
cervical sympathetic plexus, causing Horner’s miosis, anhidrosis.
syndrome.
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PATHOLOGY—NEUROLOGIC

Degenerative diseases
Cerebral cortex Alzheimer’s disease: most common cause of dementia Multi-infarct dementia is the 

in the elderly. Associated with senile plaques second most common cause 
(β amyloid core) and neurofibrillary tangles (abnor- of dementia in the elderly.
mally phosphorylated tau protein). Familial form (10%) 
associated with genes on chromosomes 1, 14, 19
(Apo-E4 allele), and 21 (p-App gene). Path3.45

Pick’s disease: associated with Pick bodies and is 
specific for the frontal and temporal lobes.

Basal ganglia and Huntington’s disease: autosomal dominant inheritance, 
brainstem chorea, dementia. Atrophy of caudate nucleus. Path3.52

Parkinson’s disease: associated with Lewy bodies and TRAP = Tremor (at rest),
depigmentation of the substantia nigra. Rare cases cogwheel Rigidity, Akinesia,
have been linked to exposure to MPTP, a contaminant and Postural instability (you 
in illicit street drugs. Anat.50, Path2.23 are TRAPped in your body). 

Spinocerebellar Olivopontocerebellar atrophy
Friedreich’s ataxia Path2.14

Motor neuron Amyotrophic lateral sclerosis (ALS): is associated Commonly known as Lou 
with both lower and upper motor neuron signs. Path2.8 Gehrig’s disease.

Werdnig–Hoffmann disease: presents at birth as a 
“floppy baby”; tongue fasciculations.

Polio: lower motor neuron signs.

Brain tumors
Adult Seventy percent above tentorium (e.g., cerebral Glioblastoma multiforme: 

hemispheres). necrosis, hemorrhage, and 
Incidence: metastases > astrocytoma (including pseudo-palisading; “butterfly” 

glioblastoma) > meningioma. glioma; very poor prognosis.
Childhood Seventy percent below tentorium (e.g., cerebellum).

Incidence: astrocytoma > medulloblastoma   
> ependymoma.

Intracranial hemorrhage
Epidural hematoma Rupture of middle meningeal artery, often 2° to fracture of temporal bone. Lucid interval.
Subdural hematoma Rupture of bridging veins. Venous bleeding (less pressure) with delayed onset of symp-

toms. Seen in elderly individuals, alcoholics, blunt trauma.
Subarachnoid Rupture of an aneurysm (usually berry aneurysm) or an AVM. Patients complain of “worst 

hemorrhage headache of my life.” Bloody or xanthochromic spinal tap.
Parenchymal Caused by hypertension, amyloid angiopathy, diabetes mellitus, and tumor.

hematoma

Berry aneurysms Berry aneurysms occur at the bifurcations in the circle of Willis. Most common site is 
bifurcation of the anterior communicating artery. Rupture (most common complication) 
leads to hemorrhagic stroke. Associated with adult polycystic kidney disease, Ehlers–
Danlos syndrome and Marfan’s disease.
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PATHOLOGY—NEUROLOGIC  ( cont inued )

Demyelinating and 1. Multiple sclerosis (MS)—higher prevalence with Classic triad of MS is a
dysmyelinating greater distance from the equator; periventricular  SIN:
diseases plaques, preservation of axons, loss of Scanning speech

oligodendrocytes, reactive astrocytic gliosis; ↑ protein Intention tremor
(IgG) in CSF. Many patients have a relapsing– Nystagmus
remitting course. Patients can present with optic 
neuritis (loss of vision), MLF syndrome 
(internuclear ophthalmoplegia), hemiparesis, 
hemisensory symptoms, or bladder/bowel 
incontinence. Path2.20

2. Progressive multifocal leukoencephalopathy (PML)—
associated with JC virus and seen in 2–4% of AIDS 
patients (reactivation of latent viral infection). Micro2.87

3. Postinfectious encephalomyelitis
4. Metachromatic leukodystrophy (a sphingolipidosis) Bio.72

5. Guillain–Barré syndrome—inflammation and 
demyelination of peripheral nerves; ascending muscle 
weakness and paralysis beginning in distal lower 
extremities. In some cases it follows herpesvirus or 
C. jejuni infection. CSF shows ↑ protein and normal 
cells. Path2.16

Guillain–Barré Sensory and motor neuron loss at the level of the Associated with viral infections,
syndrome (acute peripheral nerves and motor fibers of the ventral inoculations, and stress, 
idiopathic roots (sensory effect less severe than motor), causing but no definitive link to 
polyneuritis) symmetric weakness with variable paresthesia or pathogens.

dysesthesia. Facial diplegia in 50% of cases. Auto-
nomic function may be severely affected (e.g., 
cardiac irregularities, hypertension, or hypotension). 

Findings: elevated CSF protein with normal cell count.

Poliomyelitis Caused by poliovirus, which is transmitted by the fecal-oral route. Replicates in the 
oropharynx and small intestine before spreading through the bloodstream to the CNS, 
where it leads to the destruction of cells in the anterior horn of the spinal cord, leading in 
turn to LMN destruction.

Symptoms: malaise, headache, fever, nausea, abdominal pain, sore throat. Signs of LMN 
lesions: muscle weakness and atrophy, fasciculations, fibrillation, and hyporeflexia.

Findings: CSF with lymphocytic pleocytosis with slight elevation of protein. Virus recovered 
from stool or throat.
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Seizures Partial seizures: one area of the brain. Epilepsy is a disorder of 
1. Simple partial (awareness intact): motor, sensory, recurrent seizures (febrile 

autonomic, psychic. seizures are not epilepsy).
2. Complex partial (impaired awareness). Partial seizures can secondarily 

Generalized seizures: diffuse. generalize.
1. Absence: blank stare (petit mal). Causes of seizures by age:
2. Myoclonic: quick, repetitive jerks. Children: genetic, infection, 
3. Tonic-clonic: alternating stiffening and movement trauma, congenital, 

(grand mal). metabolic.
4. Tonic: stiffening. Adults: tumors, trauma, 
5. Atonic: “drop” seizures. stroke, infection.

Elderly: stroke, tumor, 
trauma, metabolic, 
infection.

Broca’s versus Broca’s is nonfluent aphasia with intact comprehension BROca’s is BROken speech; 
Wernicke’s (expressive aphasia). Wernicke’s is fluent aphasia  Wernicke’s is Wordy but 
aphasia with impaired comprehension (receptive aphasia). makes no sense.

Broca’s area = inferior frontal gyrus.
Wernicke’s area = superior temporal gyrus.

Horner’s syndrome Sympathectomy of face:
1. Ptosis (slight drooping of eyelid)
2. Miosis (pupil constriction)
3. Anhidrosis (absence of sweating) and flushing (rubor) of affected side of face

Associated with Pancoast’s tumor.

Syringomyelia Softening and cavitation around central canal of spinal Syrinx (Greek) = tube, as in 
cord. Crossing fibers of spinothalamic tract are syringe.
damaged. Bilateral loss of pain and temperature Often presents in patients with 
sensation in upper extremities with preservation of Arnold–Chiari malformation.
touch sensation.

Tabes dorsalis Degeneration of dorsal columns and dorsal roots due to 3° syphilis, resulting in impaired
proprioception and locomotor ataxia. Associated with Charcot joints, shooting (light-
ning) pain, Argyll–Robertson pupils, and absence of deep tendon reflexes.
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PATHOLOGY—RHEUMATIC/AUTOIMMUNE

Osteoarthritis Mechanical: wear and tear of joints leads to destruction of articular cartilage, subchondral 
bone formation, sclerosis, osteophytes, eburnation, and Heberden’s nodes (DIP).

Common in older patients.
Classic presentation: pain in weight-bearing joints after use (e.g., at the end of the day),

improving with rest. No systemic symptoms.

Rheumatoid Autoimmune: inflammatory disorder affecting synovial joints, with pannus formation in
arthritis joints (MCP, PIP), subcutaneous rheumatoid nodules, ulnar deviation, subluxation.

Common in females. Eighty percent of RA patients have positive rheumatoid factor 
(anti-IgG Ab).

Classic presentation: morning stiffness improving with use, symmetric joint involvement 
and systemic symptoms: fever, fatigue, pleuritis, pericarditis.

Gout Precipitation of monosodium urate crystals into joints due to hyperuricemia, which can be
caused by Lesch–Nyhan disease, PRPP excess, decreased excretion of uric acid, or 
glucose-6-phosphatase deficiency. Also associated with the use of thiazide diuretics, be-
cause they competitively inhibit the secretion of uric acid. Asymmetric joint distribu-
tion. Favored manifestation is painful MTP joint in the big toe (podagra). Tophus for-
mation (often on external ear). Crystals are needle-shaped and negatively birefringent. 
Treatment is allopurinol, probenecid, colchicine, and NSAIDs. More common in men.

Pseudogout Caused by deposition of calcium pyrophosphate crystals within the joint space. Forms 
basophilic, rhomboid crystals (as opposed to the birefringent, needle-shaped crystals in 
gout). Usually affects large joints (classically the knee). >50 years old; both sexes 
affected equally. No treatment.

Celiac sprue Autoimmune-mediated intolerance of gliadin (wheat). Associated with people of 
northern European descent, blunting of villi, lymphocytes in the lamina propria, and 
abnormal D-xylose test. Steatorrhea.
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Systemic lupus 90% are female and between ages 14 and 45. Fever, SLE causes LSE (Libman– 
erythematosus fatigue, weight loss. Joint pain, malar rash, photo- Sacks Endocarditis).

sensitivity, pleuritis, pericarditis, nonbacterial  Most common and severe in 
verrucous endocarditis, Raynaud’s phenomenon. black females.
Wire loop lesions in kidney with immune  Drugs (procainamide, INH, 
complex deposition (with nephrotic syndrome); phenytoin, hydralazine) can
death from renal failure and infections. False  produce an SLE-like 
positives on syphilis tests (RPR/VDRL). Lab tests syndrome that is commonly 
detect presence of: reversible. Pharm.77

1. Antinuclear antibodies (ANA): sensitive, but 
not specific for SLE

2. Antibodies to double-stranded DNA (anti-ds 
DNA): very specific

3. Anti-Smith antibodies (anti-Sm): very specific

Sarcoidosis Associated with restrictive lung disease, bilateral hilar GRAIN:
lymphadenopathy, erythema nodosum, Bell’s palsy, Gammaglobulinemia
epithelial granulomas containing microscopic Rheumatoid arthritis
Schaumann and asteroid bodies, uveoparotitis, and ACE ↑
hypercalcemia (due to elevated conversion of vit. D Interstitial fibrosis
to its active form in epithelioid macrophages). Also Noncaseating granulomas
associated with immune-mediated, widespread 
noncaseating granulomas and elevated serum ACE
levels. Common in black females.

Reiter’s syndrome A seronegative spondyloarthropathy. Strong HLA-B27 “Can’t see (anterior uveitis/
link. Classic triad: conjunctivitis), can’t pee 

1. Urethritis (urethritis), can’t climb a 
2. Conjunctivitis and anterior uveitis tree (arthritis).” 
3. Arthritis Post-GI or chlamydia 

Has a strong predilection for males. infections.

Sjögren’s syndrome Classic triad: dry eyes (conjunctivitis, xerophthalmia), Associated with rheumatoid 
dry mouth (dysphagia, xerostomia), arthritis. Parotid arthritis.
enlargement, ↑ risk of B-cell lymphoma. Sicca syndrome: dry eyes, dry 

Predominantly affects females between 40 and mouth, nasal and vaginal 
60 years of age. dryness, chronic bronchitis, 

reflux esophagitis.

Scleroderma Excessive fibrosis and collagen deposition throughout the body. 75% female. Commonly 
(progressive sclerosis of skin but also of cardiovascular and GI systems and kidney. Two major 
systemic categories:
sclerosis–PSS) 1. Diffuse scleroderma: widespread skin involvement, rapid progression, early visceral 

involvement. Associated with anti-Scl-70 antibody.
2. CREST syndrome: Calcinosis, Raynaud’s phenomenon, Esophageal dysmotility, 

Sclerodactyly, and Telangiectasia. Limited skin involvement, often confined to 
fingers and face. More benign clinical course. Associated with anticentromere 
antibody.
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PATHOLOGY—RHEUMATIC/AUTOIMMUNE ( cont inued )

Goodpasture’s Findings: pulmonary hemorrhages, renal lesions,  There are two Good Pastures 
syndrome hemoptysis, hematuria, anemia, crescentic for this disease: Glomerulus

glomerulonephritis. and Pulmonary. Also, a type 
Anti-glomerular basement membrane antibodies II hypersensitivity disease.

produce linear staining on immunofluorescence. Most common in men 20–40 yo.

PATHOLOGY—ENDOCRINE/REPRODUCTIVE

Cushing’s Increased cortisol due to a variety of causes.
syndrome Etiologies include:

1. Cushing’s disease (1˚ pituitary adenoma); ↑ ACTH
2. 1˚ adrenal (hyperplasia/neoplasia); ↓ ACTH
3. Ectopic ACTH production (eg, carcinoid); ↑ ACTH
4. Iatrogenic; ↓ ACTH

The clinical picture includes hypertension, weight gain, moon facies, truncal obesity, 
buffalo hump, hyperglycemia (insulin resistance), skin changes (thinning, striae), os-
teoporosis, and immune suppression.

Hyperaldosteronism
Primary (Conn’s Caused by an aldosterone-secreting tumor, resulting Treatment includes 

syndrome) in hypertension, hypokalemia, metabolic spironolactone, a diuretic 
alkalosis, and low plasma renin. that works by acting as an 

Secondary Due to renal artery stenosis, chronic renal failure, aldosterone antagonist.
CHF, cirrhosis, or nephrotic syndrome. Kidney 
perception of low intravascular volume results in 
an overactive renin-angiotensin system. Therefore, 
it is associated with high plasma renin.

Addison’s Deficiency of aldosterone and cortisol due to adrenal atrophy, causing hypotension (hypona-
disease tremic volume contraction) and skin hyperpigmentation (↑ MSH). Characterized by 

Adrenal Atrophy and Absence of hormone production; involves All three cortical 
divisions.

Tumors of the Pheochromocytoma is the most common tumor of the Pheochromocytomas may be 
adrenal medulla adrenal medulla in adults. associated with 

Neuroblastoma is the most common tumor of the neurofibromatosis, MEN type 
adrenal medulla in children, but it can occur II, and MEN type III.
anywhere along the sympathetic chain.
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Pheochromocytoma Most of these neoplasms secrete a combination of Rule of 10s:
norepinephrine and epinephrine. Urinary VMA levels 10% malignant
and plasma catecholamines are elevated. Associated 10% bilateral
with MEN type II and type III. Treated with α 10% extraadrenal
antagonists, especially phenoxybenzamine, 10% calcify
a nonselective, irreversible α blocker. 10% kids

Episodic hyperadrenergic symptoms (5 P’s): 10% familial
Pressure (elevated blood pressure)
Pain (headache)
Perspiration
Palpitations
Pallor/diaphoresis

Hypothyroidism and
hyperthyroidism

Hypothyroidism Cold intolerance, hypoactivity, weight gain, fatigue, ↑ TSH (sensitive test for 1°
lethargy, ↓ appetite, constipation, weakness, hypothyroidism), ↓ total T4, 
↓ reflexes, myxedema (facial/periorbital), dry, ↓ free T4, ↓ T3 uptake.
cool skin, and coarse, brittle hair. Path1.33

Hyperthyroidism Heat intolerance, hyperactivity, weight loss, chest pain/ ↓ TSH (if 1°), ↑ total T4, 
palpitations, arrhythmias, diarrhea, ↑ reflexes, ↑ free T4, ↑ T3 uptake.
warm, moist skin, and fine hair. Path1.30

Graves’ disease Ophthalmopathy (proptosis, EOM swelling), pretibial An autoimmune hyperthy-
myxedema, diffuse goiter. Bio.14, Path3.25 roidism with thyroid stimu-

lating/TSH receptor 
antibodies.

Cretinism Endemic cretinism occurs wherever endemic goiter is Cretin means Christ-like 
prevalent (lack of dietary iodine); sporadic (French chrétien). Those 
cretinism is caused by defect in T4 formation or affected were considered so 
developmental failure in thyroid formation. mentally retarded as to be 

Findings: pot-bellied, pale, puffy-faced child with incapable of sinning. Still 
protruding umbilicus and protuberant tongue. common in China.
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PATHOLOGY—ENDOCRINE/REPRODUCTIVE ( cont inued )

Diabetes mellitus
Acute manifestations Polydipsia, polyuria, polyphagia, weight loss, DKA (IDDM), hyperosmolar coma (NIDDM), 

unopposed secretion of GH and epinephrine (exacerbating hyperglycemia).

Chronic Nonenzymatic glycosylation
manifestations 1. Small vessel disease (diffuse thickening of BM), retinopathy (hemorrhage, exudates, 

microaneurysms), nephropathy (nodular sclerosis, progressive proteinuria, chronic renal
failure, arteriosclerosis leading to HTN)

2. Large vessel atherosclerosis, coronary artery disease, peripheral vascular occlusive 
disease and gangrene, cerebrovascular disease

3. Neuropathy (motor, sensory, and autonomic degeneration)
4. Cataracts, glaucoma

Tests Fasting serum glucose, glucose tolerance test, HbAlc (measures long-term diabetic control)
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Type I vs. type II 
diabetes mellitus

Type I––juvenile onset Type II––adult onset 
(IDDM) (NIDDM)

Incidence 15% 85%
Insulin necessary in treatment Always Sometimes
Age (exceptions commonly occur) Under 30 Over 40
Association with obesity No Yes
Genetic predisposition Weak, polygenic Strong, polygenic
Association with HLA system Yes (HLA DR 3 & 4) No
Glucose intolerance Severe Mild to moderate
Ketoacidosis Common Rare
Beta cell numbers in the islets Reduced Variable
Serum insulin level Reduced Variable
Classic symptoms of polyuria, Common Sometimes

polydipsia, thirst, weight loss
Basic cause ?Viral or immune destruction of beta cells ?Increased resistance to insulin

Diabetes insipidus Characterized by intensive thirst and polyuria together with an inability to 
concentrate urine with fluid restriction owing to lack of ADH (central DI) or to a lack 
of renal response to ADH (nephrogenic DI). Caused by lithium or demeclocycline.

Findings Urine specific gravity < 1.006; serum osmolality > 290 mOsm/L.
Treatment Adequate fluid intake. For central DI: intranasal desmopressin (ADH analog) once or 

twice daily. For nephrogenic DI: hydrochlorothiazide, indomethacin, or amiloride.

SIADH Syndrome of inappropriate antidiuretic hormone Causes include:
secretion: Ectopic ADH (small cell 

Excessive water retention lung cancer)
Hyponatremia CNS disorders/head trauma
Serum hypo-osmolarity with urine osmolarity > Pulmonary disease

serum osmolarity Drugs
Very low serum sodium levels can lead to seizures.

Carcinoid Rare syndrome caused by carcinoid tumors, especially Rule of 1/3s:
syndrome those of the small bowel; the tumors secrete high 1/3 metastasize

levels of serotonin (5HT) that does not get metabolized 1/3 present with second 
by the liver due to liver metastases. Results in recur- malignancy
rent diarrhea, cutaneous flushing, asthmatic 1/3 multiple
wheezing, and carcinoid heart disease. ↑ 5-HIAA in Treat with octreotide.
urine.
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PATHOLOGY—ENDOCRINE/REPRODUCTIVE ( cont inued )

Zollinger–Ellison Gastrin-secreting tumor that is usually located in the pancreas. Causes recurrent ulcers. 
syndrome May be associated with MEN syndrome type I.

Multiple endocrine MEN type I (Wermer’s syndrome)–pancreas (e.g., ZE  MEN I = 3 “P” organs 
neoplasias (MEN) syndrome, insulinomas, VIPomas), parathyroid and (Pancreas, Pituitary, and 

pituitary tumors. Parathyroid).
MEN type II (Sipple’s syndrome)–medullary All MEN syndromes are auto-

carcinoma of the thyroid, pheochromocytoma, somal dominantly inherited.
parathyroid tumor or adenoma.

MEN type III (formerly MEN IIb)–medullary carcinoma 
of the thyroid, pheochromocytoma, and oral and 
intestinal ganglioneuromatosis (mucosal neuromas).

Osteoporosis Reduction of bone mass in spite of normal bone Affects whites > blacks
mineralization. > Asians.

Type I Postmenopausal (10–15 years after menopause); Vertebral crush fractures: acute
↑ bone resorption due to ↓ estrogen levels. Treated back pain, loss of height, 
with estrogen replacement. kyphosis.

Type II Senile osteoporosis—affects men and women > 70 years. Distal radius (Colles’) fractures, 
vertebral wedge fractures.

Benign prostatic Common in men over age 50. May be due to an age-related increase in estradiol with 
hypertrophy possible sensitization of the prostate to the growth-promoting effects of DHT. 

Characterized by a nodular enlargement of the periurethral (lateral and middle) lobes 
of the prostate gland, compressing the urethra into a vertical slit. Often presents with 
increased frequency of urination, nocturia, difficulty starting and stopping the stream of 
urine, and dysuria. May lead to distention and hypertrophy of the bladder, 
hydronephrosis, and urinary tract infections. Not considered a premalignant lesion.

Hydatidiform mole A pathologic ovum  (“empty egg”—ovum with no DNA) resulting in cystic swelling of  
chorionic villi and proliferation of chorionic epithelium (trophoblast). Most common 
precursor of choriocarcinoma. High β-HCG. “Honeycombed uterus,” “cluster of grapes” 
appearance. Genotype of a complete mole is 46, XX and is purely paternal in origin (no 
maternal chromosomes); no associated fetus. Partial mole is commonly triploid or 
tetraploid.
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Breast disease
Type Characteristics
Fibrocystic disease Presents with diffuse breast pain and multiple lesions, often bilateral. Biopsy

shows fibrocystic elements. Usually does not indicate increased risk of 
carcinoma. Histologic types:

Cystic Fluid-filled.
Epithelial hyperplasia Increase in number of epithelial cell layers in terminal duct lobule. Increased risk 

of carcinoma with atypical cells. Occurs >30 yrs.
Fibrosis Hyperplasia of breast stroma.
Sclerosing Increased acini and intralobular fibrosis.

Benign tumors
Cystosarcoma phyllodes Large, bulky mass of connective tissue and cysts. Breast surface has “leaflike” 

appearance.
Fibroadenoma Most common tumor < 25 years. Small, mobile, firm mass with sharp edges. ↑ size 

and tenderness with pregnancy.
Intraductal papilloma Tumor of lactiferous ducts; presents with nipple discharge. 

Malignant tumors Common postmenopause. Arise from mammary duct epithelium or lobular glands. 
(carcinoma): Examples of histologic types:
Comedocarcinoma Cheesy consistency of tumor tissue due to central necrosis.
Infiltrating ductal Most common carcinoma. Firm, fibrous mass.
Inflammatory Lymphatic involvement; poor prognosis.
Paget’s disease Eczematous patches on nipple.

PATHOLOGY—VASCULAR/CARDIAC

Hypertension
Risk factors ↑ age, obesity, diabetes, smoking, genetics, Black > White > Asian.
Features 90% of HTN is primary (essential) and related to↑ CO or ↑ TPR; remaining 

10% mostly 2˚ to renal disease.
Predisposes to Coronary heart disease, cerebrovascular accidents, CHF, renal failure, and aortic 

dissection.
Pathology Hyaline thickening and atherosclerosis.

Pregnancy-induced Preeclampsia is the triad of hypertension, proteinuria, and edema; eclampsia is the addition
hypertension of seizures to the triad. Affects 7% of pregnant women from 20 weeks’ gestation to 6 
(preeclampsia- weeks postpartum. Increased incidence in patients with preexisting hypertension, diabetes, 
eclampsia) chronic renal disease, and autoimmune disorders.

Clinical features Headache, blurred vision, abdominal pain, edema of face and extremities,
altered mentation, hyperreflexia; lab findings may include thrombocytopenia, 
hyperuricemia.

Treatment Delivery of fetus as soon as viable. Otherwise bed rest, salt restriction, and monitoring 
and treatment of hypertension. For eclampsia, a medical emergency, IV magnesium 
sulfate and diazepam.
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PATHOLOGY—VASCULAR/CARDIAC ( cont inued )

Atherosclerosis Disease of elastic arteries and large and medium-sized muscular arteries. 
Risk factors: smoking, hypertension, diabetes mellitus, hyperlipidemia.
Progression: fatty streaks → proliferative plaque → complex atheromas.
Complications: aneurysms, ischemia, infarcts, peripheral vascular disease, thrombus, 

emboli.
Location: abdominal aorta > coronary artery > popliteal artery > carotid artery.
Symptoms: angina, claudication, but can be asymptomatic.

Ischemic heart Possible manifestations:
disease 1. Angina–

Stable: mostly 2° to atherosclerosis (retrosternal chest pain with exertion)
Prinzmetal’s variant: occurs at rest, 2° to coronary artery spasm
Unstable/crescendo: thrombosis in a branch (worsening chest pain)

2. Myocardial infarction—most often occurs in CAD involving the left anterior 
descending artery

3. Sudden cardiac death—death from cardiac causes within 1 hour of onset of 
symptoms, most commonly due to a lethal arrhythmia

4. Chronic ischemic heart disease—progressive onset of congestive heart failure over 
many years due to chronic ischemic myocardial damage

Infarcts: Red (hemorrhagic) infarcts occur in loose tissues with REd = REperfusion.
red versus pale collaterals, such as lungs, intestine, or 

following reperfusion. 
Pale infarcts occur in solid tissues with single blood 

supply, such as brain, heart, kidney, and spleen.
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Evolution of MI Coronary artery occlusion: LAD > RCA > circumflex.
Symptoms: severe retrosternal pain, pain in left arm and/or jaw, shortness of breath, 

fatigue, adrenergic symptoms.

245

Pallor ± 
hyperemia

Recanalized
artery

Gray-white

Occluded
artery

Infarct

Pallor

Hyperemic border;
central yellow-brown
softening––
maximally yellow
and soft by 10 days

A. First day

B. 2 to 4 days

C. 5 to 10 days

D. 7 weeks

Coagulative necrosis leads to
release of contents of necrotic
cells into bloodstream with the
beginning of neutrophil 
emigration

Tissue surrounding infarct
shows acute inflammation

Dilated vessels (hyperemia)

Neutrophil emigration

Muscle shows extensive
coagulative necrosis

Outer zone (ingrowth of
granulation tissue)

Macrophages

Neutrophils

Contracted scar complete

Path1.14UC V



PATHOLOGY—VASCULAR/CARDIAC ( cont inued )

Diagnosis of MI In the first six hours, EKG is the gold standard.
Cardiac troponin I is used within the first 8 hours up to

7 to 10 days; more specific than other protein markers.
CK-MB is test of choice in the first 24 hours post-MI. 
LDH1 (former test of choice) is also elevated from 2 to  

7 days post-MI. 
AST is nonspecific and can be found in cardiac, liver, 

and skeletal muscle cells. 
EKG changes can include ST elevation (transmural 

ischemia) and Q waves (transmural infarct).

MI complications 1. Cardiac arrhythmia (90%)
2. LV failure and pulmonary edema (60%)
3. Thromboembolism: mural thrombus
4. Cardiogenic shock (large infarct: high risk of mortality)
5. Rupture of ventricular free wall, interventricular septum, papillary muscle (4–10 days 

post-MI), cardiac tamponade
6. Fibrinous pericarditis: friction rub (3–5 days post-MI)
7. Dressler’s syndrome: autoimmune phenomenon resulting in fibrinous pericarditis 

(several weeks post-MI)

Cardiomyopathies
Dilated (congestive) Most common cardiomyopathy (90% of cases). Systolic dysfunction ensues.

cardiomyopathy Etiologies include chronic Alcohol abuse, Beriberi, Alcohol
Path1.9 postviral myocarditis by Coxsackievirus B, chronic Beriberi (wet)

Cocaine use, Doxorubicin toxicity, peripartum Coxsackievirus B, Cocaine
cardiomyopathy. Heart dilates and looks like a Doxorubicin
balloon on chest x-ray.

Hypertrophic Hypertrophy often asymmetric and involving the Diastolic dysfunction ensues.
cardiomyopathy intraventricular septum. 50% of cases are familial 
(formerly IHSS) and are inherited as an AD trait. Cause of sudden 

Path1.10 death in young athletes. Walls of LV are thickened 
and chamber becomes banana-shaped on 
echocardiogram.

Restrictive/obliterative Major causes include sarcoidosis, amyloidosis, 
cardiomyopathy endocardial fibroelastosis, and endomyocardial fibrosis 

(Löffler’s).

Heart murmurs
Aortic stenosis Crescendo-decrescendo systolic ejection murmur, with LV >> aortic pressure during systole.
Aortic regurgitation High-pitched “blowing” diastolic murmur. Wide pulse pressure.
Mitral stenosis Rumbling late diastolic murmurs. LA >> LV pressure during diastole. Opening snap.
Mitral regurgitation High-pitched “blowing” holosystolic murmur.
Mitral prolapse Systolic murmur with midsystolic click. Most frequent valvular lesion, especially in young 

women.
VSD Holosystolic murmur.
PDA Continuous machine-like murmur.
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Cardiac tumors Myxomas are the most common 1° cardiac tumor in adults. Ninety percent occur in the 
atria (mostly LA). Myxomas are usually described as a “ball-valve” obstruction in the 
LA. Rhabdomyomas are the most frequent 1° cardiac tumor in children.

CHF
Abnormality Cause
Ankle, sacral edema RV failure → increased venous 

pressure → fluid transudation.
Hepatomegaly Increased central venous pressure 

(nutmeg liver) → increased resistance to 
portal flow. Rarely, leads to 
“cardiac cirrhosis.”

Pulmonary congestion LV failure → increased pulmonary 
venous pressure → pulmonary 
venous distention and transuda-
tion of fluid. Presence of 
hemosiderin-laden macrophages
(“heart failure” cells).

Dyspnea on exertion Failure of left ventricular output to 
increase during exercise.

Paroxysmal nocturnal Failure of left heart output to keep 
dyspnea, pulmonary up with right heart output →
edema acute rise in pulmonary venous 

and capillary pressure →
transudation of fluid.

Orthopnea (shortness Pooling of blood in lungs in supine 
of breath when position adds volume to con-
supine) gested pulmonary vascular 

system; increased venous return 
not put out by left ventricle.

Cardiac dilation Greater ventricular end-diastolic 
volume.

Embolus types Fat, Air, Thrombus, Bacteria, Amniotic fluid, Tumor. An embolus moves like a FAT 
Fat emboli are associated with long bone fractures BAT. Approximately 95% of 
and liposuction. Amniotic fluid emboli can lead pulmonary emboli arise from 
to DIC, especially postpartum. Pulmonary embolus: deep leg veins.
chest pain, tachypnea, dyspnea.

Deep venous Predisposed by Virchow’s triad:
thrombosis 1. Stasis

2. Hypercoagulability
3. Endothelial damage
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PATHOLOGY—VASCULAR/CARDIAC ( cont inued )

Bacterial New murmur, anemia, fever, Osler nodes (tender raised Mitral valve is most frequently 
endocarditis lesions on finger or toe pads), Roth’s spots (round white involved. Tricuspid valve 

spots on retina surrounded by hemorrhage), Janeway endocarditis is associated 
lesions (small erythematous lesions on palm or sole), with IV drug abuse. 
splinter hemorrhages on nailbed. Multiple blood cul- 
tures necessary for diagnosis (continuous bacteremia).

1. Acute: Staphylococcus aureus (high virulence). 
Large vegetations on previously normal valves. 
Rapid onset.

2. Subacute: Streptococcus viridans (low virulence). 
Smaller vegetations on congenitally abnormal 
or diseased valves. Sequela of dental procedures.
More insidious onset.

Endocarditis may also be nonbacterial secondary to 
metastasis or renal failure (marantic/thrombotic 
endocarditis). Path3.5

Rheumatic fever/ Rheumatic fever is a consequence of pharyngeal FEVERSS:
rheumatic heart infection with group A, β-hemolytic streptococci. Fever 
disease Late sequelae includes rheumatic heart disease, Erythema marginatum

which affects heart valves: mitral > aortic >> Valvular damage
tricuspid (high-pressure valves affected most). ESR ↑
Associated with Aschoff bodies, migratory Red-hot joints (polyarthritis)
polyarthritis, erythema marginatum, elevated Subcutaneous nodules
ASO titers. St. Vitus’ dance (chorea)

Due to cross-reactivity, not direct effect of bacteria 

Pericarditis Causes: infection (viruses, TB, pyogenic bacteria; often by direct spread from lung or 
mediastinal lymph nodes), ischemic heart disease, chronic renal failure → uremia, and 
connective tissue disease. 

Effusions are usually serous; hemorrhagic effusions are associated with TB and 
malignancy. Renal failure causes serous or fibrinous effusions.

Findings: pericardial pain, friction rub, EKG changes, pulsus paradoxus.
Can resolve without scarring or lead to chronic adhesive or chronic constrictive 

pericarditis.

Syphilitic heart Tertiary syphilis disrupts the vasa vasorum of aorta  Can result in aneurysm of 
disease via endarteritis obliterans and disrupts elastica (with ascending aorta or aortic 

consequent dilation of aorta and valve ring). Often arch and aortic valve 
affects the aortic root and ascending aorta. incompetence.

Associated with a tree-bark appearance of the aorta.

Buerger’s disease Known as smoker’s disease and thromboangiitis obliterans; idiopathic, segmental, 
thrombosing vasculitis of intermediate and small peripheral arteries and veins.

Findings: intermittent claudication, superficial nodular phlebitis, cold sensitivity 
(Raynaud’s phenomenon), severe pain in affected part; may lead to gangrene.

Treatment: quit smoking.
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Takayasu’s arteritis Known as “pulseless disease”: thickening of aortic arch Affects medium and large 
and/or proximal great vessels, causing weak pulses in arteries.
upper extremities and ocular disturbances. Associated
with an elevated ESR. Primarily affects young Asian FAN MY SKIN.
females. Fever, Arthritis, Night sweats, MYalgia, 
SKIN nodules.

Temporal arteritis Most common vasculitis that affects medium and small Temporal = signs near Temples. 
arteries, usually branches of carotid artery. Findings ESR is markedly elevated. 
include unilateral headache, jaw claudication, Also known as giant cell
impaired vision (occlusion of ophthalmic artery, arteritis. Affects elderly 
which can lead to blindness). Half of patients have females.
systemic involvement and syndrome of polymyalgia 
rheumatica. Associated with elevated ESR.

Polyarteritis Characterized by necrotizing immune complex PAN = P-ANca
nodosa inflammation of small or medium-sized muscular 

arteries, typically involving renal and visceral vessels.
Symptoms Fever, weight loss, malaise, abdominal pain, headache, 

myalgia, hypertension.
Findings Cotton-wool spots, microaneurysms, pericarditis, 

myocarditis, palpable purpura. Increased ESR. 
Associated with hepatitis B infection in 30% of patients. 
P-ANCA (perinuclear pattern of antineutrophil 
cytoplasmic antibodies) is often present in the serum 
and correlates with disease activity, primarily in small
vessel disease.

Treatment Corticosteroids, azathioprine, and/or cyclophosphamide.

Wegener’s Characterized by focal necrotizing vasculitis and necrotizing granulomas in the lung and 
granulomatosis upper airway and by necrotizing glomerulonephritis.

Symptoms Perforation of nasal septum, chronic sinusitis, otitis media, mastoiditis, cough, dyspnea, 
hemoptysis.

Findings C-ANCA is a strong marker of disease; CXR may reveal large nodular densities; hematuria 
and red cell casts.

Treatment Cyclophosphamide, corticosteroids, and/or methotrexate.
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PATHOLOGY—RENAL

Glomerular Nephritic syndrome: hematuria, hypertension, oliguria.
pathology 1. Acute poststreptococcal glomerulonephritis Most frequently seen in 

LM: glomeruli enlarged and hypercellular; children. Peripheral, peri-
neutrophils; “lumpy-bumpy.” EM: subepithelial orbital edema. Resolves 
humps. IF: granular pattern. spontaneously.

2. Rapidly progressive (crescentic) glomerulo- Rapid course to renal failure 
nephritis from one of many causes.
LM and IF: crescent-moon shape.

3. Goodpasture’s syndrome Hemoptysis, hematuria.
IF: linear pattern; anti-GBM antibodies.

4. Membranoproliferative glomerulonephritis Slowly progresses to renal 
EM: subendothelial humps; “tram track.” failure.

5. IgA nephropathy (Berger’s disease) Mild disease.
IF and EM: mesangial deposits of IgA.

Nephrotic syndrome: massive proteinuria, 
hypoalbuminemia, generalized edema, hyperlipidemia.
1. Membranous glomerulonephritis A common cause of adult 

LM: diffuse capillary thickening. IF: granular nephrotic syndrome.
pattern.

2. Minimal change disease (lipoid nephrosis) Most common cause of 
LM: normal glomeruli. EM: foot process childhood nephrotic 
effacement. syndrome.

3. Focal segmental glomerular sclerosis More severe disease in HIV 
LM: segmental sclerosis and hyalinosis. patients.

4. Diabetic nephropathy
LM: Kimmelstiel–Wilson lesions.

5. SLE (5 patterns of renal involvement)
LM: Wire loop appearance with extensive granular
subendothelial basement-membrane deposits in 
membranous glomerulonephritis pattern.

(LM = light microscopy; EM = electron microscopy; IF = immunofluorescence)

Kidney stones Can lead to severe complications such as hydronephrosis and pyelonephritis. 
Four major types:

Calcium Comprises the majority of kidney stones (80-85%). Calcium oxalate or calcium 
phosphate or both. Stones are radiopaque. Disorders or conditions that cause 
hypercalcemia (e.g., cancer, increased PTH, increased vitamin D, milk-alkali 
syndrome) can all lead to hypercalciuria and stones.

Ammonium Second most common kidney stone. Radiolucent and formed in alkaline urine by urease-
magnesium positive bugs such as Proteus vulgaris or Staphylococcus. Can form large struvite 
phosphate calculi that can be a nidus for UTIs.

Uric acid Strong association with hyperuricemia (e.g., gout). Often seen as a result of diseases with 
increased cell proliferation and turnover, such as leukemia and myeloproliferative 
disorders.

Cystine Most often secondary to cystinuria.
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Acid-base 
physiology pH PCO2 [HCO3

–] Cause Compensatory response
Metabolic acidosis ↓ ↓ Diabetic ketoacidosis; diarrhea; Hyperventilation

lactic acidosis; salicylate OD;
acetazolamide OD

Respiratory acidosis ↓ ↑ COPD; airway obstruction Renal [HCO3
–] reabsorption

Respiratory alkalosis ↑ ↓ High altitude; hyperventilation Renal [HCO3
–] secretion

Metabolic alkalosis ↑ ↑ Vomiting Hypoventilation

Key: = primary disturbance; ↓ ↑ = compensatory response.

Acidosis/alkalosis

Anion gap Gap is Na+ − (Cl– + HCO–
3) = 8 to 12 mEq/L. MUD PILES

acidosis If elevated, may be due to:
Methanol
Uremia
Diabetic ketoacidosis
Paraldehyde or Phenformin
Iron tablets or INH
Lactic acidosis (CN−, CO, shock)
Ethanol or Ethylene glycol
Salicylates
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Bio.9, 11, 25, 34, Path2.99UC V

pH <7.4
Acidosis

pH >7.4
Alkalosis

PCO2
 > 40 mmHg PCO2

 < 40 mmHg

Respiratory
acidosis

Hypoventilation
–Acute lung disease
–Chronic lung disease

Metabolic
acidosis with
compensation

Check anion gap

Anion gap
–Renal failure
–Lactic acidosis
–Ketoacidosis (DM)
–Aspir –Hyperchloremiain ingestion

Normal anion gap (5–15 mEq/L)
–Diarrhea
–Glue sniffing
–Renal tubular acidosis

PCO2 < 40 mmHg
Respiratory alkalosis
–Hyperventilation
–Aspirin ingestion (early)

PCO2 > 40 mmHg
Metabolic alkalosis with 
compensation
–Vomiting
–Diuretic use
–Antacid use
–Hyperaldosteronism

Check arterial pH

Check
PCO2

Henderson–Hasselbalch equation: pH = pKa + log
0.03 Pco2

[HCO3]



PATHOLOGY—RENAL ( cont inued )

Renal failure Failure to make urine and excrete nitrogenous wastes. Two forms of renal failure:
Consequences: acute renal failure (often due 

1. Anemia (failure of erythropoietin production) to hypoxia) and chronic 
2. Renal osteodystrophy (failure of active vitamin D renal failure.

production)
3. Hyperkalemia, which can lead to cardiac 

arrhythmias
4. Metabolic acidosis due to ↓ acid secretion and 

↓ generation of HCO3
–

5. Uremia (increased BUN, creatinine)
6. Sodium and H2O excess → CHF and pulmonary 

edema

Electrolytes
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Causes and signs Causes and signs 
Electrolyte Functions of deficiency of toxicity

Ca2+ Muscle contraction Kids–rickets Delirium
Neurotransmitter release Adults–osteomalacia
Bones, teeth Contributes to osteoporosis

Bio.15, 17 Tetany

PO4
3− ATP Kids–rickets Low serum Ca2+

Nucleic acids Adults–osteomalacia Can cause bone loss
Phosphorylation Renal stones
Bones, teeth

Na+ Extracellular fluid 2° to injury or illness Delirium
Maintains plasma volume 

Bio.20 Nerve/muscle function

K+ Intracellular fluid 2° to injury, illness, or EKG changes
Nerve/muscle function diuretics Arrhythmia

Causes weakness, paralysis, 
Bio.18 confusion

Cl− Fluid/electrolyte balance 2° to emesis, diuretics, None that are 
Gastric acid renal disease clinically significant
HCO–

3/Cl– shift in RBC

Mg2+ Bones, teeth 2° to malabsorption ↓ Reflexes
Bio.19 Enzyme cofactor Diarrhea, alcoholism ↓ Respiration

UC V



PATHOLOGY—ALCOHOLISM

Alcoholism Physiologic tolerance and dependence with symptoms of withdrawal (tremor, tachycardia, 
hypertension, malaise, nausea, delirium tremens) when intake is interrupted. 
Continued drinking despite medical and social contraindications and life disruptions.

Treatment: disulfiram to condition the patient negatively against alcohol use. Supportive 
treatment of other systemic manifestations. Alcoholics Anonymous and other peer 
support groups are most successful in sustaining abstinence.

Long-term Alcoholic hepatitis and cirrhosis, pancreatitis, dilated cardiomyopathy, peripheral 
consequences neuropathy, cerebellar degeneration, Wernicke–Korsakoff syndrome, testicular atrophy 
of alcohol use and hyperestrinism, and Mallory–Weiss syndrome.

Alcoholic cirrhosis Long-term alcohol use leads to micronodular cirrhosis with accompanying symptoms of 
jaundice, hypoalbuminemia, coagulation factor deficiencies, and portal hypertension, 
leading to peripheral edema and ascites, encephalopathy, and neurologic manifestations 
(e.g., asterixis, flapping tremor of the hands). Path3.51

Wernicke–Korsakoff Caused by vitamin B1 (thiamine) deficiency in alcoholics. Classically may present with triad
syndrome of psychosis, ophthalmoplegia, and ataxia (Wernicke’s encephalopathy). May progress 

to memory loss, confabulation, confusion (Korsakoff ’s syndrome; irreversible).
Associated with periventricular hemorrhage/necrosis, especially in mamillary bodies.

Treatment: IV vitamin B1 (thiamine). Path2.29, Path3.61

Mallory–Weiss Longitudinal lacerations at the gastroesophageal junction caused by excessive vomiting 
syndrome with failure of LES relaxation that could lead to fatal hematemesis.
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Forms adducts with
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    glycerophosphate
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Fatty liver
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membranes
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Toxic effects,
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PATHOLOGY—FINDINGS

Argyll–Robertson Argyll–Robertson pupil constricts with accommodation Argyll–Robertson Pupil
pupil but is not reactive to light. Pathognomonic for 3° ARP: Accommodation 

syphilis. Response Present.

Amyloidosis Primary (light chain deposition) seen with multiple Alzheimer’s disease associated
myeloma or Waldenström’s macroglobulinemia; with β-amyloid deposition 
secondary (amyloid-associated) can cause in the cerebral cortex;
nephrotic syndrome in kidney. Apple-green islet cell amyloid deposition 
birefringence on Congo red stain. characteristic of diabetes 

mellitus type II.

Aschoff body Aschoff bodies (granuloma with giant cells) and Think of two RHussians with 
Anitschkow’s cells (activated histiocytes) are RHeumatic heart disease 
found in rheumatic heart disease. (Aschoff and Anitschkow).

Auer bodies (rods) Auer rods are cytoplasmic inclusions in granulocytes and myeloblasts. Primarily seen in 
acute promyelocytic leukemia.

Casts Casts of nephron: Presence of casts indicates 
RBC casts = glomerular inflammation, ischemia, or that hematuria/pyuria is of 

malignant hypertension. renal origin.
WBC casts = inflammation in renal interstitium, 

tubules, and glomeruli.
Hyaline casts often seen in normal urine.
Waxy casts seen in chronic renal failure.

Erythrocyte Very nonspecific test that measures acute-phase Simple, cheap, but nonspecific. 
sedimentation rate reactants. Dramatically increased with infection, Should not be used for 

malignancy, connective tissue disease. Also increased asymptomatic screening; can 
with pregnancy, inflammatory disease, anemia. be used to diagnose and 
Decreased with sickle cell anemia, polycythemia, monitor temporal arteritis and 
congestive heart failure. polymyalgia rheumatica.

Ghon complex TB granulomas with lobar or perihilar lymph node involvement (Ghon focus and lymph 
node involvement). Reflects primary infection or exposure.

Hyperlipidemia Atheromata = plaques in blood vessel walls.
signs Xantheloma = plaques or nodules composed of lipid-laden histiocytes in the skin, especially 

the eyelids.
Tendinous xanthoma = lipid deposit in tendon, especially Achilles.
Corneal arcus = lipid deposit in cornea, nonspecific (arcus senilis).
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Psammoma bodies Laminated, concentric, calcific spherules seen in:
1. Papillary adenocarcinoma of thyroid Papillary (thyroid)
2. Serous papillary cystadenocarcinoma of ovary Serous (ovary)

a
3. Meningioma Meningioma
4. Malignant mesothelioma Mesothelioma

RBC forms Biconcave = normal.
Spherocytes = hereditary spherocytosis, autoimmune hemolysis.
Elliptocyte = hereditary elliptocytosis.
Macro-ovalocyte = megaloblastic anemia, marrow failure.
Helmet cell, schistocyte = DIC, traumatic hemolysis.
Sickle cell = sickle cell anemia.
Teardrop cell = myeloid metaplasia with myelofibrosis.
Acanthocyte = spiny appearance in abetalipoproteinemia.
Target cell = thalassemia, liver disease, HbC.
Poikilocytes = nonuniform shapes in TTP/HUS, microvascular damage, DIC.
Burr cell = TTP/HUS.

HLA-B27 Associated with Psoriasis, Ankylosing spondylitis, PAIR 
Inflammatory bowel disease, Reiter’s syndrome. 
Ninety-fold greater chance of developing ankylosing 
spondylitis with HLA-B27.

Reed–Sternberg Distinctive tumor giant cell seen in Hodgkin’s disease; There are 4 types of Hodgkin’s
cells large cell that is binucleate or bilobed with the 2 disease; nodular sclerosis 

halves as mirror images (“owl’s eyes”). Necessary variant is the only one seen 
but not sufficient for a diagnosis of Hodgkin’s disease. in women > men 

(excellent prognosis).

Virchow’s (sentinel) A firm supraclavicular lymph node, often on left side, easily palpable (can be detected by 
node medical students), also known as “jugular gland.” Presumptive evidence of malignant 

visceral neoplasm (classically stomach).
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Peripheral blood smears
Normal

—normal

Microcytic hypochromic anemia

—normally 2° to iron deficiency
—low serum ferritin
—elevated serum iron binding capacity

Megaloblastic anemia

—2° to folate or B12 deficiency
—hypersegmented (5–7 lobes) PMNs
—large red blood cells (MCV > 100)
—never give folate to a patient who is deficient in B12

—pernicious anemia—autoimmune disease which causes B12 deficiency by depleting 
intrinsic factor, which is needed to absorb B12 in terminal ileum

Target cells

—thalassemia 
—hemoglobin C disease 
—liver disease 

Hemoglobin SS with sickle cells

—HbS—β-globin GLU → VAL at #6; 8% of US blacks are HbS carriers 
—cells will sickle 2° to hypoxia, dehydration, and ↑ blood viscosity
—anemia
—vaso-occlusive crises +/– chest pain
—aplastic crises (B19 virus)
—splenic sequestration crises
—strokes

PATHOLOGY—FINDINGS ( cont inued )



Enzyme markers Serum enzyme Major diagnostic use
Aminotransferases (AST and ALT) Myocardial infarction (AST only)

Viral hepatitis (ALT > AST)
Alcoholic hepatitis (AST > ALT)

Amylase Acute pancreatitis, mumps
Ceruloplasmin (decreased) Wilson’s disease
CPK (creatine phosphokinase) Muscle disorders (e.g., DMD) 

and myocardial infarction 
(CPK-MB)

GGT (γ-glutamyl transpeptidase) Various liver diseases
LDH-1 (lactate dehydrogenase fraction 1) Myocardial infarction 

(LDH1 > LDH2)
Lipase Acute pancreatitis
Alkaline phosphatase Bone disease, obstructive liver 

disease
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