Basic Principles of Cancer Pathophysiology
Most common and deadly cancers include lung, breast, prostate, and colorectal.

Microenvironment of the metastatic tumor can modify its biology and response to drugs.

Mechanism of Metastasis

(Raymond removed an image describing the mechanism of metastasis: primary tumor, proliferation & angiogenesis, detachment & invasion of the circulation, transport to a distant site, arrest, adherence to and extravasation through vessel wall, establishment of a microenvironment, and repeat.)

Formation of the primary tumor
Tumor cells invade stroma and communicate with stromal cells.  Tumor is avascular.

Both tumor and host cells promote metastasis by activating growth factor pathways, allowing 
invasion, and promoting angiogenesis.

Tumors inhibit metastasis by being antigenic, by cohesion (via e-cadherin), and by inhibiting 
angiogenesis.

Host cells inhibit metastasis by putting up tissue barriers, sending immune cells to kill tumor, 
and inhibiting angiogenesis.
Progressive growth and angiogenesis
Angiogenesis occurs when tumors secrete angiogenic agents such as VEGF and FGF, and by 
their recruiting lymphocytes and macrophages to secrete these agents as well.  The 
capillary BM degrades locally, creating a vascular deformity and allowing new 
endothelial modeling.

The tumor or macrophages may also secrete anti-angiogenesis agents such as angiostatin, 
endostatin, and thrombospondin.

Invasion
Tumor cells invade host stroma using enzymes, then enter blood stream or lymphatics (which 
have thinner walls).  

The host reaction to this invasion is a fibrous ECM called the “desmoplastic response.”

Transport of cancer cells
Single cells or aggregates detach.  Blood stream is very hostile to cancer cells, so aggregates 
survive better, and become trapped in microvasculature downstream.  Adhere to 
endothelial cells or even the BM and invade distant tissue.
Interestingly, presence of cancer cells in circulating blood and bone marrow is not associated 
with worse clinical outcome!
Cancer cells deposit based on circulation mechanics and chemokines in target tissue.  GI cancers 
go to liver, breast cancers to lungs.  Cancer then has to set up new microenvironment – 
this is an inefficient step.  Growth factors supporting new cancer include TGF-β and IGF1.
Remember, tumor cells express chemokine receptors complementary to target organ chemokines.  
Therefore, chemokines influence patterns of spread between organs.
Dormancy
One model for relapse is that dormancy has persistent tiny pre-angiogenic metastases, in which 
tumor cell growth is balanced by apoptosis.

Oncologic Emergencies
Spinal cord compression:  Presents acutely.  Often the first sign of a cancer that has eaten the 
vertebrae, causing compression of anterior cord and roots.  Some paraspinous tumors 
directly compress cord through vertebral foramen.

Symptoms include back pain, exacerbated by lying down, bearing down, coughing, and 
percussion.  Followed by sensory and motor losses, including bladder/bowel function.


Gold standard for diagnosis is MRI with gadolinium contrast.  


Treatment includes steroids, radiation, and surgery.

Superior vena cava syndrome:  Most people presenting with SVCS have cancer.  Frequently a 
small cell lung cancer or Hodgkin’s lymphoma.  May be due to vessel thrombosis or 
external compression.

Symptoms include dyspnea, facial puffiness and flush, head pressure, engorgement of 
neck veins, and collaterals over the chest.


Diagnosis with chest x-ray.


Treatment with chemotherapy if possible, or radiotherapy if necessary.

Leukostasis:  A true oncologic emergency.  Cancer is often not previously know.  Occurs most 
commonly with acute myelogenous leukemia, which plugs up capillaries with sticky 
immature leukocytes.  Can quickly block oxygen to brain and lungs, as well as the 
leukocytes competing for oxygen and creating hypoxia.  Endothelium gets damaged, and 
there is hemorrhage and cancer invasion.

Symptoms include acute dyspnea, tachypnea, chest pain, fever, dizziness, sensory 
changes, and stupor.  Physical exam reveals bilateral crackles.

Treatment with hydration, urine alkalinization, allopurinol (to prevent renal failure), and 
leukapharesis to remove leukocytes.
Hypercalcemia of Malignancy:  Most common causes of hypercalcemia are hyperparathyroid or 
malignant cancer, especially breast cancer.  Metastasis at the bone activates resorption, or 
alternatively a distant tumor may secrete humoral factors that stimulate osteoclasts.  Such 
humoral factors include 1,25dhD (often secreted by melanomas, since they make Vitamin 
D), and PTH (often secreted by carcinomas of the lung and kidney, and melanomas).  If 
you see hypercalcemia, think breast cancer or melanoma.

Symptoms include fatigue, confusion, nauseau, vomiting, polyuria, severe hypercalcemia.

Emergent treatment includes IV fluids, diuresis, and biophosphanates to interfere with 
osteoclasts and inhibit calcium release.
Paraneoplastic Syndromes:  These are systemic effects not related to direct invasion or 
compression from tumor.  Include endocrine, neurologic, and hematologic derangements.  
Small cell lung cancer most commonly causes such syndromes, often prior to diagnosis 
of cancer.


--Endocrine syndromes include ectopic ACTH, ADH, hyper/hypo calcemia, hypoglycemia.  
Most common endocrine paraneo syndrome is ectopic ACTH due to small cell lung cancer 
or pheocromocytoma.  Causes Cushing’s Syndrome, which is hyperpigmentation. hirsutism, 
hypertension, hypokalemia, metabolic alkalosis, weight loss.

--Neurologic syndromes include many cerebellar and psychiatric functions, including 
agitation, confusion, memory probs, ataxia, nystagmus, sensory loss.  Work-up should 
include brain MRI and lumbar punture.

**The Eaton-Lambert Myasthenic Syndrome is a rare manifestation of small cell lung 
cancer.  Characterized by muscle weakness, especially in pelvic girdle.  In contrast to true 
myasthenia gravis, muscle strength improves with activity, and response to edrophonium 
chloride is poor.  Know this!

Hematologic Manifestations of Cancer

Trousseau’s Syndrome is systemic clotting (“thrombophlebitis”).  High risk in pancreatic 
cancer and adenocarcinomas such as breast, prostate, and ovarian cancers.
Gastronintestinal Manifestations of Cancer


Include anorexia, cachexia, and protein-wasting enteropathy.  Weight loss is associated 
with shorter survival.  May be due to reduced food intake or to hypermetabolism.

Cancer Pain
Bone pain is most common, but some neuropathic pain arises from infiltration of nerves/organs.  

1. Somatic pain characterized by well-localized, dull, aching pain.  Often metastatic bone pain.

2. Visceral pain is poorly-localized, deep, squeezing.  From infiltration/compression of viscera.

3. Neuropathic pain burns and itches due to invasion of nervous system.

Always believe complaints of cancer pain.  Over 90% of cancer pain can be well controlled.

Tolerance is ability to take large doses of a drug without ill effects, and may result in resistance.

Dependence is the biological need for a drug to prevent withdrawal symptoms.

Addiction is the psychological craving for the drug.

Performance Testing in Cancer

Use performance status to measure functioning.  It is a major prognostic factor.  The two main 
tests of performance status are the KPS and ECOG scales.
