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EPISODE SEVEN OVERVIEW BY DR TRAVIS BROWN 
A SEMINAL PROBLEM 

 
The evolution of understanding prostate cancer 
 

CHARLES HUGGINS 

• 1927: appointed to the Faculty of University of Chicago as a Urological surgeon. 
• No formal training in Urology 
• Nor was he a cancer surgeon 
• Learned urology by a textbook in 4-6 weeks 
• Not in a busy clinic  set up an experimental laboratory 

 
Problem 

• How to collect prostatic fluid? 
• Prostate sits at the base of the bladder and drains into the urethra with urine 

 
Procedure 

• Inserted a catheter into dog’s bladder 
• Stitched a collection tube into the prostate 
• Now he could measure prostate function without urine contamination 

 
Dr Huggins set to start assessing prostatic function 

• He found castration (removing the dogs testicles) depleted the dogs testosterone 
• Subsequently, the prostate gland involuted and shriveled 
• Supplement the dog with exogenous testosterone and the prostate wouldn’t shrivel 
• Therefore, prostate gland and cells were hormone dependent 
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AN UNEXPECTED PROBLEM 

• As Dr Huggins continued his testosterone and prostate cell metabolism test he 
encountered an unexpected problem 

 
“It was vexatious to encounter a dog with a prostatic tumour during a metabolic study.” 
 
In fact, very few animals are known to get prostate cancer.  
Dogs can but it is exceedingly rare in cats. 
 
Dr Huggins happened to choose, by chance, the one animal species that got prostate cancer. 
 
Initially, Dr Huggins was going to cull the afflicted dogs. However, he posed a question that 
changed the entire course of cancer management. 
 
“What if the prostate cancer cells, like normal prostate cells, remained hormonally 
dependent?” 
 
His experiment proved this concept.  

• Removing the testis of a dog with prostate cancer had a dramatic effect (even larger 
than the normal prostatic tissue) on the tumour 

• Tumours involuted within days 
• Current theory of the time was that cancer cells entered uncontrolled physiological 

division 
 
Dr Huggins proved that prostatic cancer cells retained hormonal regulation control.  
 
This was not only relevant for Prostate Cancer but also Breast Cancer. 
 
For this discovery, he was awarded the Nobel Prize in Physiology or Medicine in 1966. 
 

PROSTATE CANCER 

Prostate definition: Greek which is interpreted as ‘one who stands before’ (i.e. the bladder).  
 
Only mammals have prostates (note: and breasts – function to provide milk to their young): 
These two organs appear to have evolved on similar lines.   
 
Only herbivores have seminal vesicles eg. Bulls, Apes, Elephants. 
 
The exception: humans are meat eaters and have seminal vesicles. Lead some to the theory 
that prostate is a cancer due to the meat diet. There is some evidence that a strict vegan diet 
can have reduced rates of prostate cancer. 
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PROSTATE 

• Normally weighs 20grams 
• Retroperitoneal organ 
• Associated with Seminal Vesicles 
• Physiology: responsible for fluid production contributes to form semen (includes:  

PSA, nutrients for the sperm, alkaline to offset the acidity of the vagina) 
• Anatomy: peripheral; central; transitional; and periurethral 

 
Second oldest case of Prostate Cancer was reported in 2011 when a case was reported in a 
man known as M1 from 2250 years ago.  Man was between 50-60 years old. On High-
Resolution CT they found: 
 
Small, dense round tumours in the pelvis, lumbar spine, upper arms and leg bones. 
 
Oldest case of Prostate cancer was reported in 2007 on a 2700 year old Scythian King 
between 40-50 years old who lived in the Iron Age in the Steppe of Southern Siberia. His 
burial grave was from the 7th Century BCE and one of the richest graves from the Eurasian 
Steppes containing ~9600 objects with >6000 made of gold. Even remarkable genetics of 
horse breeding were identified with this find.  
 
Almost all of the King’s bones were involved showing osteoclastic (bone destruction) and 
osteoblastic (bone building) areas. Almost no original bone structure was identified on 
microscopy.  
 
Ancient writers noted the Prostate but there was no importance placed upon it. 
 
Herophilus of Chalcedon/Galen of Pergamum wrote: ‘Glands which poured a humour into the 
urinary passages of the male to excite the sexual act’ 
 
Roman medical writer: Aulus Cornelius Celsus; Noted that perineal lithotomy was best 
reserved for pre-pubescent boys.  
 
Wasn’t until Andreus Versalius in an Anatomy text noted: 
• ‘The bladder rested on a fleshy gland’ 
• This is considered the era of the rediscovering the prostate 
 
Down the rabbit hole: Ancient surgery on lithotomy. Suprapubic and perineal lithotomy: ‘Cut 
for the stone’ 
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Grading Prostate Cancer 
Dr Donald Gleason was asked by Dr George Mellinger (hospital’s chief urologist) to create a 
standardized pathological testing system for prostate cancer. At the time, many different 
grading systems existed and it was difficult to apply. 
 
Dr Gleason wrote a paper in 1966 where he developed his grading and scoring system for 
prostatic adenocarcinoma.  
 
Dr Gleason created a scoring system from 1-5: 

• 1 – cells look nearly normal  
• 5 – cancerous appearance 
• High scores have a worse prognosis 

 
Despite some modifications over the years, the Gleason score still remains one of our best 
prognostic indicators of Prostate Cancer. 
 
PSA – Prostate Specific Antigen 
PSA is not actually an Antigen. An antigen is a substance that is capable of inducing an 
immune response. This is a protein/enzyme produced by normal prostate cells/glands. 
 
Function: 

• Dissolves seminal coagulum 
• Important role in fertility 

 
PSA is found in the highest concentration in semen. Small concentrations are present in the 
blood/serum. 
 
As noted by Dr Huggins, even malignant cells can retain ‘memory’ of their normal function. 
Therefore, PSA is an excellent marker for people who have had their Prostate removed 
(radical prostatectomy) – they should not have any ability to produce PSA. In this instance, it 
is a true ‘tumour marker’. 
 
However, it is when it is used as a screening test that we encounter significant issues because 
there are a variety of reasons PSA can be elevated that have nothing to do with malignancy. 
In fact, almost everything about PSA is surrounded in controversy.  
 
Between 1960-1980’s, around 8 different lead scientists have claimed credit for the 
discovery. One of the initial goals of the investigation was to identify a forensic marker for 
rape victims. However, potential use in Prostate cancer quickly became apparent.  
 
It is important to note that PSA is not recommended for a general population screening test 
but may be important to be considered for high risk populations (i.e. men with significant 
family history of prostate cancer). 
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QUESTIONS FOR DR BRADLEY WEBSTER 

INTERVIEW WITH DR BRAD WEBSTER 
(HISTOLOPATHOLOGIST SPECIALTIES IN 
UROPATHOLOGY AND LYMPHOID PATHOLOGY) 

 
How common is Prostate Cancer? 

• Most common male non-skin cancer 
• Life time risk: ~10% 
• Autopsies studies show up to 40-50% of men 

have small foci of prostate cancer 
 
How does it present? 

• Elevated PSA 
• Firm nodule on Digital Rectal Examination  
• Core biopsies 
• Family history investigations (i.e. PSA screen) 

 
How does it behave biologically? 

• Low-grade tumours often behave in an indolent manner 
• Aggressive tumours can have metastatic spread 
• Monitoring clinically: Active surveillance and Watchful waiting 
• This includes monitoring with blood tests (i.e. PSA) +/- biopsies 

 
What is the Prostate Cancer Gleason grading? 

• Developed by Dr Donald Gleason 
• 5 architectural types of prostate cancer (graded from 1-5) 
• Grade 1 resembles very closely normal prostatic tissue 
• Grade 5 markedly malignant 
• Grades are joined with the Primary (most common type ) added to the Secondary 

(second most common type)  i.e. 3+4=7, 4+5=9 
• In practice, grade 1 and grade 2 are not used 

 
What is the Prostate Cancer Grading group? 

• Grade Groups is a classification system of Gleason grading: 
o Grade Group 1: Gleason Grading 3+3 
o Grade Group 2: Gleason Grading 3+4 
o Grade Group 3: Gleason Grading 4+3 
o Grade Group 4: Gleason Grading 4+4 
o Grade Group 5: Gleason Grading 5+5 

• Both systems are used and both reported on the system 
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What is the best predictor of prognosis? 

• Gleason grade and the Stage of the tumour are our current best indicator of 
prognosis for patients 

• Other important factors that need consideration: age, co-morbidities, future life-
expectancy 

 
What role does imaging play with Prostate Cancer? 

• MRI Prostate 
o Useful for targeting biopsies 
o Useful for identifying if the core biopsies are representative 

 
• PSMA PET scans 

o PSMA: protein produced by the prostate cell 
o Molecular marker binds to PSMA which can be used to identify if there is 

metastatic disease from the Prostate gland 
o Very useful test to detect small deposits of metastatic Prostate cancer 

 
What is the role for Molecular pathology with Prostate cancer? 

• Not currently used in routine pathology for diagnosis or prognosis 
• Hopefully some markers will be identified in the future to help stratify indolent vs 

aggressive tumour 
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