
Kien Nguyen and Anil K. Jain
Michigan State University
East Lansing, Michigan

Ronald L. Allen
BioImagene

Sunnyvale, California



9/26/2010 2

US Mortality, 2006

Source: US Mortality Data 2006, National Center for Health Statistics, Centers for Disease Control and Prevention, 2009.
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Source: American Cancer Society, 2009.

Men (292,540) Women (269,800)

ω26% Lung & bronchus

Å15% Breast

Å9% Colon & rectum

Å6% Pancreas

Å5% Ovary

Å4% Non-Hodgkin
lymphoma

Å3% Leukemia

Å3% Uterine corpus

Å2% Liver & intrahepatic
bile duct

Å2% Brain/ONS

Å25%    All other sites

Lung & bronchus 30%

Prostate 9%

Colon & rectum 9%

Pancreas 6%

Leukemia 4%

Liver & intrahepatic 4%
bile duct

Esophagus 4%

Urinary bladder 3% 

Non-Hodgkin                 3%    
lymphoma              

Kidney & renal pelvis 3%

All other sites               25%

2009 Estimated US Cancer Deaths*
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ï Prostate biopsy: a procedure to obtain a sample of the prostate tissue

ï Pathologists look at a tissue slide under a microscope to detect abnormal regions

Á Tediousandtime-consuming job

Á Variationin diagnosis depending on the experience& skill of the pathologist

Need foran automatic diagnostic process

A tissue slide 
sample
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An image of a prostate tissue stained by H&E  
(Hematoxylinand eosin) method

(H&E is used in this work)

Image acquisition system
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The tissue includes glands surrounded by stroma.

Each gland consists of epithelial nuclei on the boundary 

and lumen in the center.

In cancer tissue, blue mucin may invade the lumen

Blue mucinStroma(pink)
Nuclei (blue dots) Cytoplasm (purple)

A Gland UnitLumen (white)



9/26/2010 7

Tissue 
grading is 
based on 
architectural 
pattern of 
the glands

Ref: Gleason Grading of Prostatic Carcinoma , Johns Hopkins Pathology


