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What is Prostate Specific 
Antigen?

• A protein found in seminal fluid and 
manufactured by the prostate

• Purpose is to keep the semen liquid 
• A small amount can get into the blood 

and be measured – the PSA level



The Story of Prostate Specific 
Antigen (PSA)

1960s-70s research on semen
• Forensic Medicine

– Dr Hara found protein called                     
“γ-seminoprotein” to identfy semen          
in rape victims

• Fertility Reasons: 
– Protein called “E2” isolated from semen
– Investigators had hoped it could be used 

as a contraceptive



The Story of Prostate Specific 
Antigen (PSA)

• 1979: Prostate Antigen found in the 
prostate identical to E2 and γ-
seminoprotein

• 1980: Prostate Antigen, Prostate 
Specific Antigen (PSA) found in the 
bloodstream of men with metastatic 
prostate cancer



PSA Detection Kit



True or false?

• Most men with high PSA have prostate 
cancer

• Most men with prostate cancer have a 
high PSA
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Prostate Ducts surrounded 
by Blood Vessels 

PSA

A small amount of 
PSA can leak out of 
the ducts into the 
bloodstream



PSA and the Prostate
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Causes of Leaks:

Inflammation

Trauma

BPH

Age

Cancer



Role of PSA testing

• Early Detection of Prostate Cancer
• Prognosis: predicting outcome of 

treatment
• Monitoring cancer
• Response to treatment 



What is Normal PSA Level?
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Early Detection?
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Chance of finding cancer on 
biopsy with low PSA

Men with PSA < 2 ng/ml have a 10-15% risk of having 
prostate cancer on biopsy
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PSA and Prostate Cancer

• Most men with prostate cancer have a 
normal PSA level

• Most men with an elevated PSA level 
do not have cancer



PSA ≠ CANCER





Free PSA

• Most PSA in the bloodstream binds 
to proteins (Complexed PSA)

• Some, around 15% remains “Free”
• Prostate cancer produces less “Free”

than normal
• In the presence of cancer, the 

Free/Total Ratio often goes down



Free PSA

• Free/Total Ratio < 10%: 
50% will have cancer on biopsy
• Free/Total Ratio >.20%: 
10% will have cancer on biopsy



Uses for PSA

• Early detection/screening
• Prognosis
• Monitoring
• Response to treatment



Early Detection of Prostate 
Cancer

• Early prostate cancer can be cured
• PSA on its own is not good for early detection
• Prostate Biopsy the only way to detect 

prostate cancer



How do we know who to 
biopsy?

• PSA Level
• Free/Total Ratio

• Age
• Race

• Family History
• Symptoms

• DRE Findings









PSA and Prognosis
Low Intermediate High

• Some cancers are less serious than 
others

• Can predict likely behaviour from:
– Gleason Score
– Level of PSA in the blood
– DRE findings (Stage)



Gleason Score
• How aggressive the cancer looks 

under the microscope
• 2 areas graded from 2-5 and added 

together.
• Total Gleason Score usually 6-10

– 6 is good
– 7 is intermediate
– 8-10 is aggressive



Prognostic Groups



Prostate Cancer Treatment
Low Intermediate High

Active 
Surveillance

Prostatectomy

Brachytherapy

External Beam

Prostatectomy

External Beam

External Beam + 
Brachytherapy

External Beam + 
Hormones

Hormones alone

Prostatectomy 
(+External Beam + 
Hormones) 

External Beam + 
Brachytherapy + 
Hormones



Monitoring the cancer

• Active Surveillance an option for many
• Changes in PSA reflect changes in 

cancer
• Can calculate how quickly PSA is 

changing and what cancer is doing



Web-based Software Tool to Monitor PSA Changes



75 yr old

Gleason 6 cancer



PSA Velocity = 3.37 ng/ml/yr

PSA Doubling Time = 5.7 years





PSA Velocity = 1.18 ng/ml/yr

PSA Doubling Time = 4.6 years



Stable Gleason 6 Cancer



PSA Velocity 3.4 ng/ml/yr

PSA doubling time =1.3 yrs

60 yr old Gleason 6

Active Surveillance



PSA Velocity 2.3 ng/ml/yr

PSA Doubling Time 2.3 yearsGleason 6 cancer

Stable PSA



Response to Treatment

• After Radiotherapy PSA should fall to 
low value and stay there

• After Prostatectomy, PSA should be 
undetectable

• A rise in PSA after treatment is an early 
warning sign of future disease 
recurrence



67 yr old 

Gleason 6

Brachytherapy 1998



60 year old

T1c G6 

Brachytherapy 1998



49 yr old 

T2a Gleason 6

Brachytherapy 1998

Benign 
Bounce



50 yr old

T1c Gleason 6 PSA 9.8

Brachytherapy 1998



64 yr old

T1c Gleason 6 

Brachytherapy 1998

Local Recurrence



Brachytherapy

Prostatectomy

Local Recurrence

62 yr old

T1c G6 

Brachytherapy 1998



What should I do if my PSA is 
rising after surgery or 

radiotherapy?

• Don’t panic
• Determine how quickly it’s rising
• Decide if and when further treatment is 

needed



Natural History of Rising PSA

• Following Prostatectomy, 35% of men 
will develop rising PSA

• Without Treatment Average Time: 
– From surgery to rising PSA = 2 yrs
– Rising PSA to spread to bone = 8 years
– Spread to bone to death = 5 years
– Survival from time of rising PSA > 15 

years 



Natural History of Rising PSA
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Natural History of Rising PSA
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Natural History of Rising PSA
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Management
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Management
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Management of Rising PSA

• If PSA rising quickly
– Hormones +/- Radiation
– Chemotherapy

• If PSA rising relatively slowly
– Consider local salvage

• If PSA rising very slowly
– Watching may be appropriate or salvage



Summing Up

• PSA is produced by the prostate and 
prostate cancer

• Not all that useful for screening
• Very useful to help determine prognosis 

and treatment
• Monitors progress of cancer and 

response to treatment
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