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Anatomy PSA

Natural History
Prior  to  1980’s , DRE, Biopsy or bone pain
200,000 cases, 30,000 deaths/yr
Elevated PSA most common finding
Palpable Nodules
10 to 20% 
50% malignant

Pelvic and peri aortic LN
Related to Stage, size, PSA & Gleason

Number of biopsies positive / PSA velocity

Screening
< 10 yrs OS do not 
need PSA
Low Risk:
Age 50
DRE and PSA

High risk:
Start at age 40‐45
First degree relative 
at young age or AA



Prostate Biopsy Staging

Lymph nodes
N0 vs N1

Metastasis
M0 vs M1

PSA
Gleason Score
CT/bone scan

Gleason Score Risk  Group Classification

ECE+ = 3/2 PSA + (GS‐3) *10        SV+=PSA + (GS‐6) *10

LN+ = 2/3PSA + (GS‐6) *10

Table 58:12

5yr OS 85-95%
bRFS 90%

5yr OS 80%, 
bRFS 80%

5yr OS 70%, 
bRFS 60%



Management Localized
Prostate Cancer

Observation
Prostatectomy
EB Radiation
Traditional
Conformal
IMRT

Brachytherapy

Da Vinci 

Prostatectomy Complications

Operative mortality 2%
Occassional  incontinence 50 %
Thromboembolic event 2%
Urinary incontinence 3‐13%
Impotency bL vs UL: 30% vs 52% 

External Beam Radiation



Traditional Simulation
Conventional RT

High Failure after XRT (65% LC)
Max dose 70Gy 
Uncertainties  in patient positioning
Marginal miss

Bladder and rectum tolerance limited dose

Conventional RT Toxicity
Rectal toxicity
60% develop  grade 2 or higher 
3.3% chronic diarrhea, proctitis, rectal/anal 
stricture, or ulcer

Urinary
7.3% incidence of urinary complications 
requiring hospital admission (cystitis, 
hematuria, urethral stricture or bladder 
contracture)

3D‐Conformal/IMRT

Decrease acute morbidity
Improved 12‐month PSA nadir
Fewer late sequelae
Increase  LC 
Exceed 75Gy

CT Planning

Axial CT 
without Contour 

Axial CT
with Contour 

Axial MRI 
without Contour 

Axial MRI 
with Contour 

Note lack of boundaries
at apex vs. GUD



Target Volumes

Cleveland Clinic Data

JCO vol 20, 2002/  PSA<0.5  Pollack IJROBP 53: 2002

6 Yr. FF Biochemical Failure  

6 Yr. FF Rectal and Bladder 
Reaction

Pollack IJROBP 53: 2002:

Dose Escalated: 
Grade 2/3 Rectal Toxicity



Dose Escalated:
Urinary Toxicity
5‐yr   10%   risk grade II
No differences between 
conformal/IMRT
TURP increased incontinence rate:
2% vs 0.2% without

Tissue Tolerances

Mean dose less than 52.5 GyMean dose less than 52.5 GyPenile bulbPenile bulb

60 Gy60 Gy65 Gy65 Gy70 Gy70 Gy75 Gy75 GyRectal Rectal 
ConstraintConstraint

65 Gy65 Gy70 Gy70 Gy75 Gy75 Gy80 Gy80 GyBladder Bladder 
ConstraintConstraint

No more than No more than 
50% volume 50% volume 
receives dose receives dose 
that exceedsthat exceeds

No more than No more than 
35% volume 35% volume 
receives dose receives dose 
that exceedsthat exceeds

No more than No more than 
25% volume 25% volume 
receives dose receives dose 
that exceedsthat exceeds

No more than No more than 
15% volume 15% volume 
receives dose receives dose 
that exceedsthat exceeds

Normal Organ Normal Organ 
LimitLimit

Femurs max <68Gy
Large bowel <60Gy
Small bowel <50Gy

Does Escalated: Impotence 
ED: 6 to 84%
Potency after RT: 1, 20, 40, & 60 months

96, 75, 59, and 53%
Multifactorial:  Diabetes, CAD, AB
63% arterial
31% cavernosal dysfunction
3%   neurologic

Viagra :
74% response after 3‐DCRT 
22% had no response

Prostate Motion

Deepak Khuntia et al.  Cancer 2004

Hormones
Before Radiation
Tumor/prostae  shrinkage (30 to 40%)
Reduced dose to bladder/rectum

Concurrent
Potentiate effects

After radiation
6‐12 months for Intermediate/2yrs for 
high risk



Hormone Mechanisms RTOG 9413 Scheme: Impact of the 
Timing of HT on PFS?

Arms 
1 and 2

Arms 3 
and 4

First
Month

Second
Month

Third
Month

Fourth
Month

Fifth
Month

Sixth
Month

HT HT HTHT None None

NoneNone

EBRT EBRT

EBRT EBRT

HT HT HTHT

2-month different 
Rx duration

HT=hormonal therapy Roach et al.  JCO, Vol 21, No 10

P=.008

Nonfailure 
Rate

NHT=neoadjuvant hormonal therapy; AHT=adjuvant hormonal therapy
Roach, et al.

Years since Randomization

Progression‐Free Survival: RTOG 9413
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Postoperative Indications
Positive margins
Extracapsular 
extension
Seminal vesicle 
invasion
Rising PSA 
LN positive 

Salvage RT
PSA rises after 
surgery
Most benefit if PSA 
rises within 6 
months of  surgery
66‐70Gy
Treat LN and add 
hormones if high 
risk

Metastasis
Bone mets/pain
External Beam 40 to 80% pain relief
Quadramet

Hormones/castration
Hormone Resistant/metastatic
Chemotherapy 3‐yr os       Med Sur
Taxol 20%          17
Mitoxanthrone 15%         15

Prostate Vaccine



Provenge
Castrate Resistant with bone mets

COST    $93,000

Mechanism of Action 
Immunotherapy Antigen 
Presenting Cells Provenge

QUESTIONS ?


