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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

Prostate

Anatomy

Male Reproductive Tract

Seminal

Bladder Vesicles

Rectum

Penis

Anus

Vas Deferens

Testis

Scrotum

Tunica Vaginalis

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.
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A little History

Hugh
Hampton
Young

Johns Hopkins

Slide courtesy of Jesse Aronowitz, MD
Copyright Jonathan Tward MD, PhD

Young’s

Transperineal

Prostatectomy !

1904

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)

Slide courtesy of Jesse Aronowitz, MD
Copyright Jonathan Tward MD, PhD

3/4/2016



50.\IE f\"EW METHODS IN THE TREATMENT OF CAR-
CINOMA OF THE LOWER GENITO-URINARY
TRACT WITH RADIUM*

HUGH H. YOUNG and WILLIAM A. FRONTZ

From The James Buchanan Brady Urological Institute, Johns Hopkins Hospital,
Baltimore, Maryland

During the past two years, we have treated with radium
dxty-six cases of cancer of the prostate. In fortv-two of
these, the tumor was extensive, not only the prostate but the
seminal vesicles being involved. In nineteen the process was
confined apparently to one half of the prostate and the corre-
.-‘pt)lld.illg vesicle, while in four the vesicles were apparently free
from Invasion.

1917 Young’s First J Urology Article

Slide courtesy of Jesse Aronowitz, MD
Copyright Jonathan Tward MD, PhD

Intraurethral Radium Application
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Young'’s
Radium Applicator

Slide courtesy of Jesse Aronowitz, MD
Copyright Jonathan Tward MD, PhD
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Slide courtesy of Jesse Aronowitz, MD

Intrarectal Radium Application

Young’s Radium Map

Slide courtesy of Jesse Aronowi€9pypight Jonathan Tward MD, PhD
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Slide adapted and courtesy of Jesse Aronowitz, MD
Benjamin Barringer
1877 = 1953 Memorial Hospital

Barringer Innovations

® Transperineal & Suprapubic implantation
¢ Transperineal biopsy

e Combined implant & ebrt

e Combined implant & castration

¢ Screening for prostate cancer

Slide courtesy of Jesse Aronowitz, MD
Copyright Jonathan Tward MD, PhD




Is Prostate Cancer “Normal”?

The Risk of Having Latent Prostate Cancer by Age
{autopsy findings)

Age in Years
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'NMTJFj‘ﬂT Men with Cancer for Every 100 Men

Whigadien m Black Men e o Sk ok a0 1995

@ The JAMA Network

From: Outcomes of Localized Prostate Cancer Following
Conservative Management

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

Modarataly Diffarentisted Cancer | Foorly Diffepiitton Cagor

Age at Disgnosis, y Age at Ciggnonis,
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Years Following Diagnosis
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3/4/2016



Number of Men per 100

Fates other than death, should we
screen’?

WHAT HAPPENED TO MEN AGE 75 OR OLDER WHO DID NOT WHAT HAPPENED TO MEN AGE 66-74 WHO DID NOT
INITIALLY CHOOSE CURATIVE TREATMENT WITHIN THE FIRST INITIALLY CHOOSE CURATIVE TREATMENT WITHIN THE FIRST
TEN YEARS OF BEING DIAGNOSED AFTER PSA SCREENING? TEN YEARS OF BEING DIAGNOSED AFTER PSA SCREENING?
mGleason 5, 6o0r 7 @ Gheason 8, 9or 10 mGleason 5, 6o0r 7 @ Gheason 8, 9or 10
0 100
% 0
80 80
70 8 n
&0 § w0
c
5
50 = 50
5
40 B
E
30 z 0

. / o
I | SRR

Curative Treatment Attempted Hormone Curative Treatment Attempted Hormane

rapy {chemical
ation)

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.

3/4/2016
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T-Staging

Ureter
——— Lymph node

— Vas deferens —

Bladder
Seminal vesicle

Prostate gland
Rectum

Urethra

Stage Il Stage IV

N e BOCET may sproad

National Cancer Institule

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 s
— modified: includes most malignant grade
Upgrading may occur depending on specimen

Intraobserver variability in assigning Gleason o
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.

3/4/2016
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Very Low:

*T1e

* Gleason score <6

* PSA <10 ng/mL

» Fewer than 3 prostate

biopsy cores positive,

2£50% cancer in any
core

* PSA density
<0.15 ng/mL/g

|

ACTIVE SURVEILLANCE
or
Watchful Waiting

RISK STRATIFICATION

Low:

*T1-T2a

» Gleason score <6
* PSA <10 ng/mL

|

ACTIVE SURVEILLANCE
or
Any type of monotherapy:

*.. Surgery

EBRT
Brachy

Intermediate: " High:® Very High:

* T2b-T2c or *T3aor + T3b-T4

+ Gleason score 7 or * Gleason = Primary

+ PSA 10-20 ng/mL score 8—10 or Gleason pattern
* PSA >20 ng/mL S5or

>4 cores with
Gleason score
\ 7/

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

e Surgery ¢ Combined Modality
EBRT e EBRT+ADT
Brachy EBRT + Brachy
¢ Combined Modality e Surgery + EBRT
e EBRT+ADT il;)rfery +EBRT +
EBRT + Brachy

e Surgery + EBRT
Surgery + EBRT + ADT

Bs==

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

3/4/2016
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)7
Biochemical Failure — Apples and Oranges? —
11
10 Phoenix Definition
9 Surgical Failure (NADIR +2)
8 (>0.2 after surgery)
7 Defunct ASTRO
6 (3 consecutive rises)
< s Nadir >0.5
e
LY
2
1
0
0 12 24 36 48 60 72 84 96 108
Months After Treatment
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The Menu...

e
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7 RECTAL EXAM sm e 3 !
\ Do Ihave to? € 3 Just let nature tke its course
Le2 7l
] PSA BLOOD TEST $80 e 3’ ACTIVE SURVEILLANCE  $35,000
rg Find your cancer 12 years before you need to co’ B2 a-_- petting biopsied every year or two won't Hurt.,
: cre 2V,
¥ -
BONE SCAN  $1,500 e 24V  GRANDPAS OLD-FASHIONED PROSTATECTOMY $12,000
Great for high risk cancers, one of our most unnecesarily ordered dishes! ve 2 r Grandmas can finally sieep ot night
[ -
TRUS BIOPSY  $800 =3 ROBOTIC PROSTATECTOMY  $25,000
‘Hope the nerve biock worked..otherwise bite down on this wooden spoon e 2 No i, but it sure brings in
e 2
CTSCAN $400 e INTENSITY MODULATED RADIATION  $45,000
(Grent seom to give a negative resultso one can book the OR with a clear consciance @& 3 Greatvalue for those who own the machine. Add Image Guidance for $8,000 more
e 2
MRI PROSTATE/PELVIS $1200 -2 STEREQTACTIC BODY RADIATION ~ $35,000
Exceilent Detail..Does it change outcome? e 2 Passibly better than IMRT, prepare to battie and lose to insurer
e 2
4K SCORE  $Market Price e 32 PROTON RADIATION  $90,000
Make an elevated PSA screen even more expensive [ g Great for these peaple who full to sales pitches
e
MYRIAD PROLARIS  $Market Price = SEED BRACHYTHERAPY ~ §12,000
Pr!ummpmnmn_ﬁumhmdmrgpumumnnmnfmmsmcmomeyer L= g Convenient, effective, requires skill
€
GENOME-DX DECIPHER S$Market Price - HDR BRACHYTHERAPY $30,000
decide on Adjuvant BT Too bad only 2% of urologists consider adpmvant now G‘g 2 sessions used to be effective, until reimbursement went down and we learned 3 is better
. [
GENOMICHEALTH ONCOTYPEDX SMarket Price Ct?z Hormone Therapy  $50,000
ical path from bicpsy path, but does Gleason stiil matter after surgery? :l,) Wi needs a cure when we can ruin quality of life and let people live on?

ET SCANS $Market Price
OLINE-11, PROSTASCINT, or 18F-SODIUM FLUORIDE
for fans of the Will-Rogers Phenomenan!

The Kitchen Sink Combo ~ $130,000
Combine any 2 or 3 above!

Cryotherapy or HIFU  $30,000

Burn it or freeze it, just keep em away from Rad Onc

Biases

Kim et al

Medical Care = Volume 52, Number 7, July 2014

Lord, help e 7o Fiid 1he
Points he bors Have //jﬂ ’
Eommon

Overused = Right rate " Underused
ursiogats as oofaan .
Rassten Onceingets a5 1oy 1%

Urclogists: BT ain S ew NN
———
Urologists: RT* anan B ]
FS— s T e
ckges R o o em m

Faton Oncologests. P o : T

00% 0.0% 40.0% 60.0% BO.O% 100.0%

FIGURE 2. Perceptions about current rates of dlﬁelent types of primary thuemp).I for localized prostate cancer by physician
RT, p

specialty. *P<0.05. AS indicates active surveillance; BT, brachy Iy RP, radical p

tomy.

3/4/2016
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How does specialist multidisciplinary consultation alter
the pattern?

Table 3. Primary Treatment for Medicare Beneficiaries Diagnosed as Having Clinfcally Lecalized Prestate Cancer,

Physician Visits Prior to Treatment for Clinically According to Specialist Corsulted and Patient Age

Localized Prostate Cancer Primary Treatment, % of Patients
! Nactieal Primary Androgen [xpactan '
Progtalet Deprivation Thi Ma

Consultation wilh urologist only n-47 308), pafent age, y
Arch Intern Med. 2010;170(5):440-450. BE5-60 (r=12 24E)

43 72
doi:10.1001/archinternmed.2010.1 75 188
71 353
iz 504
3 L] 553
Allzges (02430 o1 LA
Consultation with wrolcgist and XRT oncolegist (n=37 540), paieat age. y
B5-69 (- 10 604) 152 760 a1
T ok b1
27 867 11
3 B2 93
: 12 LS 231
Al zges (0=37 5400 13 ] Ab
Consultation with uralegist and madical ancologist (n=2329) patient age y

Conclusions: Specialist visits relate’strongly to pros- 6560 (r-501) 531 17 140
tate cancer treatment choices. InTight of hese findings, “;z ;1: ;;‘:
prior evidence that specialists prefer the medality they 12 75 545
themselves deliver and the lack of conclitsive compara- Eg L; ;jg
10 & < . 25, 17 25

tive studies de.m_nnsuatmg superiority of.are modality e e e
over another, it is essential to ensure that meh haye ac- %8 2 52
cess to balanced information before choosing a particts, = o Tz
lar therapy for prostate cancer. oA s o
) oo 553 36
Al 285 {n=2410) 95 765 84

The Effect of Age

NCCN Low, Int, High and Very High (2010-2011)

SR, [[STRPETIPTR. | ——. |
L NCCN All Localized, 75+ Years
120%
100%
B0%
No RT, 495
x
60%

40%
20%
0% Ll
No surgery Prostatectomy
S bt e =]
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Enough about bias....

What do the data show?

Low:

*T1-T2a

= Gleason score <6
= PSA <10 ng/mL

ACTIVE SURVEILLANCE
or
Any type of monotherapy:
* Surgery
¢ EBRT
¢ Brachy

Select Treatments to Compare
v v d Print
s Dowinload
Ld
Low Risk Results
Data updated 2015 PCTRF.org
105
100
a5
- *
= 90 5
A
A RP Surgery
[ | B Robat Surgery
g [ Ae——
M L & Seeads and FRRT
565 A * Seeds and EBRT o
= & Seeds Alone
- Geeds Alone o
59 W [BAT Alone
u = [BAT Alone o
e Pratsns
£4 L] Framons o
B HOR
50 W HiFn
2 6 8 10 12 14 16

Shortar <== Years from treatment === Longear

Enough about bias....

What do the data show?

Intermediate:®"

* T2b-T2c or

= Gleason score T or
* PSA 10-20 ng/mL

* Active Surveillance (select pts)
¢ Any type of monotherapy:

* Surgery
e EBRT
¢ Brachy
¢ Combined Modality
« EBRT+ADT

¢ EBRT + Brachy

e Surgery + EBRT
+  Surgery+ EBRT + ADT

L4
L
'.
'.
100
50
=
¥ B0

=

40

30

L4 Prnt
) J Download
v
o i
Intermediate Risk Resu_m
Dara updated 2013 PCTRF.0rg

*

A RP Surgery

B Robot Surgery

- Surgery o

@ Seecds Alune

- ey Alone o

# Serds and EERT

= teeds and EBRT o

B EBRT Alonc

= EERT Alone o

& Seeds, EERT and ADT

W HOK

- MUK o

4 [BAT and ADT

® Seeds and ADT
Protoas

W 1eru

n ® Cryo

Shrrter «on Yaars from freatment -= nnmnes

3/4/2016
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Enough about bias....
What do the data show?

High:®
*T3aor
* Gleason
score 8—10 or
* PSA >20 ng/mL

Very High:
« T3b-T4
* Primary

Gleason pattern
5or

* >4 cores with

LN

Gleason score

V4

¢ Combined Modality
* EBRT+ADT
¢ EBRT+ Brachy
¢ Surgery +EBRT.

+  Surgery+EBRT +
ADT R

; il 5 "7:':'*).:'\'

- Better

oess

Tre.

Worse <

BO

saliTient Sucoess
% PSA Progression Free
~
=]

el ir

6

Select Treatments to Compare

Prit

High Risk Results

Data updated 2015 FCTRE.0rg

A RP Surgery
W Robot Surgery
@ RPand EBAT
- Surgery o

# EERT and ADT
- EEHT and ADT

W HOR

A HOR and ADT

= HOR o

# ERAT, Seeds, and ADT
= EBRT, Seeds, and AUT &

8 10 12 14 16 18 20

Shorter vears from treatment == Longer

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

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

prostate, SV and regional nodes

How about a prospective
randomized trial?

q2-m CBEPSAand TTT
Clinic visits at T&4m and T+8m
toxicity, IPSS and QOL

LDR-PB boost
115 Gy BT

@ BC Cancer Agency

CARE + RESEARCH

enc of ihe Prspingiel Heallh Services Authorle

Clinic visits at T+12m T+18m

Assessment of acute toxicity
IPSS, QofL
CBC,PSAand TTT at T+12m
T+15m and T+18m

3/4/2016
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Results: Biochemical PFS

Intent-to-treat analysis of the primary endpoint

Kaplan-Meier

proportion free of recurrence
Il

Randomization

LDR-PB ARM

(N=398)
95% ClI DE-EBRT LDR-PB _
0.4 ( ) -200) (N-168) DE-EBRT ARM
1 5ypr 83.8(+5.6) 88.7 (+4.8)

O-271 pbps  7yr) 750 (£7.2) 86.2 (£5.4)
0.0 9yr /624 (+9.8) 83.3 (6.6)

! ' ! I ' ! ' ! ! !

(o] 2 4 6 8 10 12

time since first LHRH injection (yrs)

Effects on Sexual Function...acute

phase

Follow-up (mo)

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

Follow-up (mo)

A Prostatectomy B Radiotherapy C Brachytherapy
—&— Nerve-sparing —0— Non-nerve-sparing —&— Radiotherapy -0 Radiotherapy —a— Brachytherapy —0O- Brachytherapy plus
alone plus NHT alone radiotherapy, NHT,
or both
100 100—| 100
v 80 v 801 v 80
S <] l .+ 3 . <)
& 60 3 601% I 1 P i & 60
5 a4y, = : 5 40" S 40
AN S N SNSEETEEE °o | &
w20 --" X 3 7 v 20-| T * * w20
0 T ,: -': T 1 0 T T T 1 c
02 6 12 24 02 6 12 24

Follow-up (mo)

3/4/2016

18



Effects on Urinary Function...acute

phase

A Prostatectomy

—&— Merve-sparing —O— Non-nerve-sparing

100
L
g
H] 80
£
=
£ 8 o
£ &
=
g 40
S o
0z
100
o 4
2§ 80
S 8
=y
= £ 60—
=2
gr 40
5o
= o :

T T
o2 [ 1z 24

Follow-up (mo)

B Radiotherapy

—a— Radiotherapy —o— Radiotherapy
alone plus NHT

pp—

80+ =

100

2]

60+

40+
o

Urinary Incontinence
Score

e
o
-
N
Y]
s

[+]
100+

80+

60

Urinary Irritation or
Obstruction Score

01— T T 1
0 2 & 12 24

Follow-up (mao)

C Brachytherapy

—a— Brachytherapy —o— Brachytherapy plus
alone radiotherapy, NHT,
or both

A
+

100~
4

g

2 =

=

88 e

£3

=

= 40,

=1 (o] T T T L
o 2 & 1z 24

100+

5 @

= O

£ 8

£5

£

= 2

EEZ a0

S O

= od— , T )
o 2 & 1z 24

Follow-up (mo)

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

Effects on Bowel Function

A Prostatectomy

—a— MNerve-sparing —0— Non—nerve-sparing

Bowel or Rectal
Score

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

B Radiotherapy

—a— Radiotherapy —o— Radiotherapy
plus NHT

alone

100

a0

Bowel or Rectal
Score
o
(=]

Bowel or Rectal

Brachytherapy

—a— Bracdhytherapy —o— Brachytherapy plus
radiotherapy, NHT,
or both

algne

Score

3/4/2016
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What about long term effects (urinary)?

Propensity-weighted Long-term Risk of Urinary Adverse Events
After Prostate Cancer Surgery, Radiation, or Both

Stephanie L. Jarosek ™

*Depuarement of Lol

% with urinany adverse event

— RPEBRT Ustveraity of Sfimeota
e EUROPEAN UROLOGY 67 (2015) 273-280
— BT+EBRT
resssns Cryotherapy
BT
EBRT .
— oot Events of interest
were procedures for bladder spasm,
cystitis, hematuria, incontinence,
. — . urinary fistula, ureteral obstruction,
ey —— benign prostatic hypertrophy (BPH),
RP 26790 16922 12571 T 6034 030 .
T IR T ) W and urethral stricture/BNC
Illl"Ul o ;4 ':I.\ 37438 .I ; (") ‘Il‘;‘lln 5;6I 2974
EBRT 14250 9529 6236 3380 250 452
_Control 144 816 T7 348 48 457 31 287 ngee 13 262
*Cell masked for i< 11, in sccordance with National Cancer Instinie guidefines.

Tward et al. submitted

iy - |drbeam

40

m— control — hdr m—— hdrbeam

35

Probabilityof Grade 3 Urinary Adverse Event

e} 1 5. 3 4 5 6 7 8 S 10 11 12
Years after therapy

Number at Risk Years After Therapy
3 a 5 3 7

o A K 2 =3 = 10
control 93748 66008 48863 36338 26615 19075 13121 8662 5695 3275 1522
hdr 493 381 298 235 193 164 132 84 51 25t 13
hdr + beam 1842 1434 1091 829 645 477 339 240 162 93 46
Idr 11765 9229 71232 5576 4263 2211 23032 1597 1017 574 273
Idr + beam 6971 541z 4275 3278 2644 2040 1456 agl 528 363 A e
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1 randomized trial on side effects...

Comparison of Health- Related Quality of Life 5 Years After

sPI irgical Prostatectomy Versus Interstitial Radiation
Inte on Trial
n ot Ao Caames. riage, Kt Wialicr, s B, o g, Shabe ABSAS,

- L
Michael Frwers. and Netl F

P 0001 W Mare than once & day B 1004 P8 W Marethan onc & day
o0 W About once & day 9 W Aboutonce & day
1 W Mare than once a week 1 W More than once & week
80 About ance a week 04 About once & week
W Raraly or never W Rarely or naver
& &
@ @
£ 8 £ i
[ [
2 50 g2 8
[ 7]
a4l o 4l
304 204
204 20
104 104
0 0
BT RP BT
How often do you How often do you
have urinary Leakage? have pain and burning with
Urination?

C 1004 m— P.E3 memm W Noproblam
W Very small problem

90 W 5mall problem
0 Maderate problem
1 M Big problem

Percentage

BT RP
How often do you
have weak stream or
Emptying?

nounsr oumifanen s rogwany @ i

. . . O .vC 3
1 randomized trial on side effects... o r g |

Comparigon of Héalth-Related Quality of Life 5 Years After
SPIRIT: Suvgieal Prostatectomy Versus Interstitial Radiation

Intervention Trial

Jmtms Mery ¢ sk, gyt Tneriape, RSPV, ¢ o L, Yasres g, e Ak,

‘Afichaelfrwers. amd Nesl Feshmr

A 1004 - P-007 g ™ Verypoorto nong B 1004 P= 002 B None at all
W, B Poor a0 B Not firm enough for
W Fair any sexugl activity
] Goad J NFi h
@ W Vary good @ nllﬂﬁpgalilgun :;d
; 704 2 04 foraplay only
@ ] Enough for intereourse
Z o g
o a
2 804 o 5y
o @
a 404 ooyl
k] 0
0 04
] 10
0 0
BT RP il RP
The ability to have an The quality of erections?
erection?

C

Percentage

1004 P.003 g W Verypoo
W Poor
904 W Fair
Good
84 W Vry good
704
604
504
40
30
204

BT RP

The ability to function
sexually?
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Time Trends

NCCN Low, Int, High, Very High

RS PR

|

® Brachy ®mEBRT = EBRT+Brachy = NoDefTx m®mother mF H cryop tomy ®TURP = unknown

2011

2010

7

—
Regional Vari

NCCN Low, Intermediate, High Risk 2010-20

m Other  m Prostatectomy

00 Qrouped.. M NOCN Geoup - ‘Tward Dot Tx condonsed .
Countof Tt Def Tx conders mBrachy mEBRT

® EBRT + Brachy  m No Def Tx atectomy+EBRT
UTAH 3
SEATTLE {PUGET SOUND)
SAN JOSE-MONTEREY
SAN FRANCISCO-OAKLAND SMSA
RURAL GEORGIA
NEW MEXICO
NEW |ERSEY

LOVISIANA
105 ANGELES
SEER regisny.
KENTUCKY
10WA
HAWAN

GREATER GEORGIA

DETROIT
CONNECTICUT
CALIFORNIA EXCLUDING SF/SIM/LA

ATLANTA
ALASKA NATIVES -]
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0.6

=
in

=
.

Proportion Receiving Surgery
o =
~N w

S
-

All Risk Groups

2010-2011

Favors Surgery
Los Angeles

lowa Kentucky  California excluding SF/SIM/LA

Cnnnecti:utd o

W ) ""zi S

Seattle (Puget Sound) J ” New Jersey
y 1 e

New Mexico LS )k

Utah | Detroit —
Louisiara San Jose-Monterey

Atlanta

San Francisco-Oakland SMSA

Alaska Natives & Rural Georgia
Greater Gecrgia . .
( ). Favors Radiation
0 0.1 0.2 0.3 04 0.5 0.6
Proportion Receiving Radiation

Shiaslidis, SASats Slabars ol SR Sl Sl S Sroom e SEodniy Slokmpn Slemes Sy S ians Sfedboas 3l Gele SV B3 ko My S et Sl 8

Value

Ratio of Surgery to Radiation

Very Regional Differences
Cache, 2.35

Rich, 0.33

Weber, 1.2

Morgan, 1.0
Davis, 0.84

Salt Lake, 2.02

Wasatch, 1.67

anpete, 0,55

Emory, 0.75

Sevier, 0.47 ' Grand, NA
0.250 Beaver, 025 Pivte NA
ron, 0.7 Garfield., 0.25

Wash.,0.52 Kane, 0.75  SanJuan, 0.8
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Huntsman Cancer Hospital 11/19/2015 8848 S
Dr. Jonathan Tward, MD, PhD, University of Utah 13-31-28 6 MHz

Brachy Smmr

34.0 mm %

Thank You! L
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