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Disclosures

• I have served on the following scientific advisory
boards within the past 3 years
– Myriad Genetics

– GenomeDX

– Astellas/Medivation

• Principal Investigator for a Myriad Genetics study

• I am a radiation oncologist
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A little bit about me…

In Memorium
Peter D. Grimm, D.O.
July 17, 1952 – February 20, 2016
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What we will cover:
• Function of the prostate

• History of Prostate Brachytherapy

• Risk Stratification

• Outcomes definitions

• Physician Bias

• Comparative Effectiveness

• Toxicity

• Decline of brachy

• Technical Details

• Wrapup

Jonathan Tward, MD, PhD, University of Utah 
2009

Anatomy

Secretes a milky, 
alkaline fluid (one of the 
components of semen) 
into the urethra at the 
point of ejaculation. 

The fluid nourishes 
and protects the 
sperm during 
intercourse and forms 
the main bulk of 
ejaculate volume.

©Jonathan Tward MD, PhD



3/4/2016

4

Copyright Jonathan Tward MD, PhD

Hugh 

Hampton 

Young

Jonathan Tward, MD, PhD, University of Utah 
2009

Slide courtesy of Jesse Aronowitz, MD

Johns Hopkins

A little History
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Young’s

Transperineal 

Prostatectomy

1904

Jonathan Tward, MD, PhD, University of Utah 
2009

Slide courtesy of Jesse Aronowitz, MD
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Between 1904 and 1926, 

Young performed 

only 26 radical prostatectomies

How did he treat his other 

prostate cancer patients?

Slide courtesy of Jesse Aronowitz, MD

Copyright Jonathan Tward MD, PhD

Young’s radium prostate implants:

• 66 in the first 2 years

• 500 between 1915 and 1927, 

(fractionated radiation therapy)

Jonathan Tward, MD, PhD, University of Utah 
2009

Slide courtesy of Jesse Aronowitz, MD
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1917    Young’s First J Urology Article
Slide courtesy of Jesse Aronowitz, MD
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Young’s 
Radium Applicator

Slide courtesy of Jesse Aronowitz, MD

Intraurethral Radium Application

©Jonathan Tward MD, PhD



3/4/2016

7

Intrarectal Radium Application
Slide courtesy of Jesse Aronowitz, MD
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Young’s Radium Map
Jonathan Tward, MD, PhD, University of Utah 

2009 Slide courtesy of Jesse Aronowitz, MD
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Benjamin Barringer
1877 ‐ 1953

Jonathan Tward, MD, PhD, University of Utah 
2009

Slide adapted and  courtesy of Jesse Aronowitz, MD

Memorial Hospital
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Barringer Innovations

• Transperineal & Suprapubic implantation

• Transperineal biopsy

• Combined implant & ebrt

• Combined implant & castration

• Screening for prostate cancer

Jonathan Tward, MD, PhD, University of Utah 
2009

Slide courtesy of Jesse Aronowitz, MD
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Is Prostate Cancer “Normal”?

From: Outcomes of Localized Prostate Cancer Following 
Conservative Management

JAMA. 2009;302(11):1202-1209. doi:10.1001/jama.2009.1348

Gleason 5‐7 Gleason 8‐10

©Jonathan Tward MD, PhD
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Fates other than death, should we 
screen?

PSA – Prostate Specific Antigen
Prostate‐specific antigen, or PSA, 
is a protein produced by cells of 
the prostate gland. The PSA test 
measures the level of PSA in a 
man's blood. For this test, a blood 
sample is sent to a laboratory for 
analysis. The results are usually 
reported as nanograms
of PSA per milliliter (ng/mL) of 
blood.

©Jonathan Tward MD, PhD
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T‐Staging

Gleason Grading System

• Describes the appearance of the cancerous
prostate tissue

• Gleason Sum
– sum of the 2 Gleason grades (range 1‐5) assigned to the 

2 most prevalent glandular patterns of the tumor cells

– ranges from 2‐10

– modified: includes most malignant grade 

• Upgrading may occur depending on specimen

• Intraobserver variability in assigning Gleason
sum occurs

Gleason DF. In: Tannenbaum M, ed. Urologic Pathology: The Prostate. Philadelphia,
Pa:Lea & Febiger; 1977:171‐197.

Glodé LM. In: Advances in Internal Medicine. Vol 45. St. Louis, Mo: Mosby Inc.; 2000. 
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RISK STRATIFICATION

ACTIVE SURVEILLANCE
or

Watchful Waiting

ACTIVE SURVEILLANCE
or

Any type of monotherapy:
• Surgery
• EBRT
• Brachy

• Active Surveillance (select pts)
• Any type of monotherapy:

• Surgery
• EBRT
• Brachy

• Combined Modality
• EBRT + ADT
• EBRT + Brachy
• Surgery + EBRT
• Surgery + EBRT + ADT

• Combined Modality
• EBRT + ADT
• EBRT + Brachy
• Surgery + EBRT
• Surgery + EBRT + 

ADT

Outcomes Definitions

• Biochemical Failure
• After surgery, PSA >=0.2
• After EBRT, the nadir PSA + 2
• After EBRT, 3 consecutive rises (defunct ASTRO definition)
• After Brachy…no agreed upon definition (some like >0.5)

• Freedom from progression = not finding any type of evidence 
of cancer recurrence i.e. biochemical, clinical or imaging

• Cause‐specific‐survival=death from prostate cancer

• Overall survival = Death from any cause

©Jonathan Tward MD, PhD
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Biochemical Failure – Apples and Oranges?

Surgical Failure
(>0.2 after surgery)

Nadir >0.5

Defunct ASTRO 
(3 consecutive rises)

Phoenix Definition
(NADIR + 2)

The Menu… a few years ago
Diagnostic tools Treatments

©Jonathan Tward MD, PhD
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The Menu… 
Now

Biases

©Jonathan Tward MD, PhD
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How does specialist multidisciplinary consultation alter 
the pattern?

Arch Intern Med. 2010;170(5):440-450. 
doi:10.1001/archinternmed.2010.1

The Effect of Age
NCCN Low, Int, High and Very High (2010‐2011) 

©Jonathan Tward MD, PhD
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ACTIVE SURVEILLANCE
or

Any type of monotherapy:
• Surgery
• EBRT
• Brachy

Enough about bias….
What do the data show?

• Active Surveillance (select pts)
• Any type of monotherapy:

• Surgery
• EBRT
• Brachy

• Combined Modality
• EBRT + ADT
• EBRT + Brachy
• Surgery + EBRT
• Surgery + EBRT + ADT

Enough about bias….
What do the data show?

©Jonathan Tward MD, PhD
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• Combined Modality
• EBRT + ADT
• EBRT + Brachy
• Surgery + EBRT
• Surgery + EBRT + 

ADT

Enough about bias….
What do the data show?

Schema (primary intervention period)

DE-EBRT
boost ARM

LDR-PB
boost ARM

8m of neo-adjuvant ADT
LHRH agonist +4 weeks* of NSAA

EPNI 46 Gy 23# at T-8m
prostate, SV and regional nodes

q2-m CBC, PSA and TTT
Clinic visits at T+4m and T+8m 

toxicity, IPSS and QOL 

DE-EBRT 32 Gy boost
(78 Gy/39 total)

LDR-PB boost
115 Gy BT

Clinic visits at T+12m T+18m
Assessment of acute toxicity

IPSS, QofL
CBC, PSA and TTT at T+12m

T+15m and T+18m

How about a prospective
randomized trial?

©Jonathan Tward MD, PhD
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Results: Biochemical PFS
Intent‐to‐treat analysis of the primary endpoint

121086420
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DE‐EBRT ARM
Kaplan-Meier

(95% CI)

Randomization
(N=398)

DE-EBRT
(N=200)

LDR-PB
(N=198)

PFS

5 yr 83.8 (±5.6) 88.7 (±4.8)

7 yr 75.0 (±7.2) 86.2 (±5.4)

9 yr 62.4 (±9.8) 83.3 (±6.6)

Effects on Sexual Function…acute 
phase

NHT = neoadjuvant hormone therapy
Sanda MG, et al. N Engl J Med. 2008;358:1250.

Follow‐up (mo)                                  Follow‐up (mo)                                  Follow‐up (mo)

©Jonathan Tward MD, PhD
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Effects on Urinary Function…acute 
phase

Sanda MG, et al. N Engl J Med. 2008;358:1250.

Effects on Bowel Function

Sanda MG, et al. N Engl J Med. 2008;358:1250.

©Jonathan Tward MD, PhD
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What about long term effects (urinary)?

Events of interest
were procedures for bladder spasm, 
cystitis, hematuria, incontinence,
urinary fistula, ureteral obstruction, 
benign prostatic hypertrophy (BPH),
and urethral stricture/BNC

Tward et al. submitted

©Jonathan Tward MD, PhD
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1 randomized trial on side effects…

How often do you 
have urinary Leakage?

How often do you 
have pain and burning with
Urination?

How often do you 
have weak stream or
Emptying?

1 randomized trial on side effects…

The ability to have an 
erection?

The quality of erections? The ability to function
sexually?

©Jonathan Tward MD, PhD
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Time Trends
NCCN Low, Int, High, Very High

Regional Variation
NCCN Low, Intermediate, High Risk 2010‐2011

©Jonathan Tward MD, PhD
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All Risk Groups
2010‐2011

Favors Surgery

Favors Radiation

Ratio of Surgery to Radiation
Very Regional Differences

Toole, 3.06

Juab, 0.5

Box Elder 
2.08

Cache, 2.35

Wasatch, 1.67

Salt Lake, 2.02
Summit, 3.0

Morgan, 1.0

Davis, 0.84

Weber, 1.2

Rich, 0.33

Uintah, 1.0

Duchesne, 0.5

Utah, 0.95

Millard, 1.5

Beaver, 0.25

Iron, 0.47

Wash., 0.52 Kane, 0.75 San Juan, 0.8

Garfield., 0.25

Piute, NA

Sevier, 0.47

Emory, 0.75
Grand, NA

Sanpete, 0.55

Carbon, 0.55
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Thank You!

Questions?
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