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PURPOSES

Radiotherapy neoadjuvant
Radiotherapy adjuvant
Radiotherapy “Definitive”

Radiotherapy Palliative



Radiotherapy neoadjuvant

Potential advantages:

Possibility to operate on tissues with higher oxigen.
Sterilization before to surgical resection.

Reduction the size of the disease.

Consequent increase in the rate of radical surgery.

Potential disadvantages:
« Delay in execution of the surgical treatment.

« Absence of pathologic staging, wich may limit the iration for
radiation treatment (ex. Dissemination peritonealtalistance
unrilevated imaging pre-operative: 30-40% pts).



Radiotherapy neoadjuvant

e Tumors resectable

e Tumors unresectable



Radiotherapy neoadjuvant Tumor resectable
EVIDENCE:
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Radiotherapy neoadjuvant Tumor rese ie
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Tahle 1 Studies of Neoadjuvant Chemoradiation Therapy in Resectable Pancreatic Tumor

] ] Complete I Median Survival (months)
Radiographic Pathologic B
Radiation Response Resection Response LV Not
Author n Chemotherapy Therapy (n (n (n erall  Resected  Resected
Evans,'* 1992 28 5FU 50Gy/S-10RT 5 17 0
Yeung,*® 1993 26 5-FU, MMC 50Gy/S 6 12 0 8
Ishikawa,'s 1994 23 No 50Gy/S 17 15 15 9
Pisters,2® 1998 3B 5FU 30Gy/R-IORT 23 20 0 25 7
Hoffman,?” 1998 53  5FU, MMC 50Gy/S 8 24 0 10.9 15.7
White, 2001 63  5FU, CDDP, MMC  45Gy/S 3 28 2 22
Pisters,® 2002 35  Paclitaxel 30Gy/R-IORT 4 20 0 12 19 10
Moutardier,”” 2004 61 5-FU, CDDP 30Gy/SC-45/8 0 40 3 13 26.6 8.6
Mornex 3 2004 4 5-FU, CDDP 50Gy/S 4 26 1 11.5 12.5 8.1
5.FU: 5-fluorouracile, CDDP: cisplatin, MMC: Mitomycin C, GMZ: Gemcitabine; S: Standard fractionation regimen, R: Rapid fractionation regimen JSC: Split course fractionation regimen; ORT:
Intraoperative radiation therapy.
Table 2 Studies of Neoadjuvant Chemoradiation Therapy in Locally Advanced Pancreatic Tumor
i . Complete Median Survival (months)
Radiographic Pathologic
Radiation Response Resection Response Not
Author n Chemotherapy Therapy (n) (n) (n) Owverall Resected Resected
Pilepich.'® 1980 17 No 40-50Gy/S 5 5] 0 a8
Jeekel .5 1991 20 5-FU 40-50Gy/S 4 2 10
Jessup.** 1993 16 5-FU 40-50Gy/S 2 2 8 nr
Safran,® 1997 34 PXL B0Gy/S 4 1 nr nr nr
Kamthan?' 1997 35 5-FU, CDDP. STZ 54Gy/SC 15 5 2 15 31 11
Todd,*? 1998 38 5-FU, Leucovirin, MMC Mo 15 4 15.5 28 13
Bousquet,®™ 1998 7 5-FU, CDDP BOGy/S 2 2
Bajetta, 5 1999 32 Doxifluridine, Leucovirin B0OGy/SC 7 5 0 9 nr nr
Wanebo.'® 2000 14 5-FU, CDDP 45Gy/S 9 9 2 19 9
Snady,** 2000 68 5-FU, CDDP. STZ B4Gy/SC 30 20 5] 23.6 323 21.2
Kastl,52 2000 27 5-FU B0Gy/S 16 10 1 11
White,® 2001 58 5-FU, CDDP, MMC 45Gy/S 19 11 0 20
Mehta.®* 2001 15 5-FU 50-56Gy/S 5 9 2 30 8
Crane,3® 2002 114 5-FU or GMZ 30Gy/R 6 6 nr nr nr
Kim,* 2002 87 5-FU, GMZ 3 1 11 18
Ammori,% 2003 67 GMZ, +/— CDDP B0Gy/S 17 9 0 176 1.9
Aristu % 2003 47 5-FU, CDDP, +/— PXL 45Gy/S 20 9 2 11 23 10
or GMZ, DXL
Joensuu,2® 2004 28 GMZ 50Gy/S 20 0 25 25 14
Moutardier,57 2004 31 5-FU, CDDP 45Gy/S 0 0 0 a8

5-FU: 5-fluorouracile, CDDP: cisplatin, STZ: Streptozotocin, MMC: Mitomycin G, GMZ:

recimen, SC: Split course fractionation reqimen: nr: not reached.

Gemcitabine, PXL: Paclitaxel, DXL: Docetaxel; S: Standard fractionation regimen, R: Rapid fractionation



Radiotherapy neoadjuvant Tumor unresectable
EVIDENCE:

Table 2 Studies of Neoadjuvant Chemoradiation Therapy in Locally Advanced Pancreatic Tumor

Radiographic
Radiation Response

Author n Chemotherapy Therapy m
Pilepich,'® 1980 17 No 40-50Gy/S
Jeekel.5® 1991 20 5-FU 0

Jessup.** 1993 16 5-FU
Safran,% 1997 34 PXL
Kamthan?' 1997
Todd,* 1998
Bousquet,®™ 1998
Bajetta,5' 1999
Waneho,'? 2000
Snady,** 2000
Kastl,52 2000
White,®® 2001
Mehta.®® 2001

Crane,3® 2002 nr
Kim,®™ 2002 11 18

Ammon, % 2003 0 17.6 11.9
Aristu,®® 2003 2 1 23 10
Joensuu,?® 2004 20 0 25 25 14
Moutardier,57 2004 0 0 0 a

5-FU: 5-fluorouracile, Cl citabine, PXL: Paclitaxel, DXL: Docetaxel: S: Standard fractionation regimen, R: Rapid fractionation

recimen, SC: Split

49, 7, 1t is difficult to compare data fr
differ stitutions because reporting of patient selection
criteria, definition of resectability, surgical procedures,
and pathology evaluation are inconsistent. When the def-
inition of unresectability 1s broadened at initial stagin
th ults will appear to be more promising.

To determine the usefulness of this strategy, the definition
of locally advanced unresectable disease needs to be more
standardized.




Radiotherapy neoadjuvant

Pretreatment Assessment of Resectable and Borderline Resectable
Pancreatic Cancer: Expert Consensus Statement

Mark P. Callery, MD', Kenneth J. Chang, MD?, Elliot K. Fishman, MD", Mark S. Talamonti, MD*, L. William
Traverso, MD®, and David C. Linehan, MD®

rombus or

suitable vessel proximal and

distal to the area of vessel involvement, allowing for
safe resection and reconstruction.

c. Gastroduodenal artery encasement up to the
hepatic artery with either short segment encase-
ment or direct abutment of the hepatic artery,
without extension to the celiac axis.

d. Tumor abutment of the SMA not to exceed =180~
of the circumference of the vessel wall.




TAKE HOME

Radiotherapy neoadjuvant

 Radiotherapy + Chemotherapiifferent
schemes of drugs

e Confirmation histological is necessary
before administering neoadjuvant therapy

e Patients with borderline resectable disease
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BORDERLINE RESECTABLE,
NO METASTASES

Borderline
resectable,b:¢
no

metastases

Practice Guideli - .
in Oncology ~v.22010 | Pancreatic Adenocarcinoma g R I

Guidelines |ndex
Pancreatic Table of Contents

—

Planned
neoadjuvant
therapy¥9
(category 2B)

OR

Planned
resection?
(category 2B)

bgee Principles of Diagnosis and Staging (PANC-A).
CSee Criteria Defining Resectability Stalus (PANC-B).
a =T - .

=ee Ponciples of Diagnosis and Staging #6 (PANC-A)
9Most NCCN institutions prefer necadjuvant therapy in the setting of borderline resectable disease at a high volume center. Performing surgery with a high likelihood of
. a positive margin is not recommended.

WORKUFP

Planned —_—
necadjuvant therapy

—» No Jaundice (See PANC-5)
If Jaundice (See PANC-6)

Resectable ——

Biopsy, EUS directed biopsy
(preferred)" if necadjuvant
therapy is planned + staging
laparoscopy® (category 2B)

See Locally Advanced
Locally advanced ————* [y resectable (PANC-8)

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN balieves that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Viersion 22010, D&HEAD S 2010 Masional Comprehenaive Cancer Metwork, Inc. All fighta ressrved. Thess guidelines snd this illustration may not be reproduced in any form without the express written permins ion of HCCH. PANC-4




PURPOSES

Radiotherapy neoadjuvant
Radiotherapy adjuvant
Radiotherapy “Definitive”

Radiotherapy Palliative



Adjuvant Treatment

e Radiochemotherapy

 Chemotherapy



Radiochemoterapy
SURG vs SURG + RT-CT (RCT5s)

Trial Trafiarmenio i Recidiva | Mefasfosi Sopraveivenzo
pazieni focale *e)
=) fibera da | globale rmrealfana
malattio | o 5 anei fmesi)
a 2 arnd (s}
i)
GITSG RT + C1 21 a7 A0 AR 14 20
{5FL! a bolo,
durante ¢ dopo BT
per 2 anni)
Osserviwsione 22 33 52 14 4 I
EORTC RT + CT (5FU j.c. 218 36 4% 37 20 17.1
durnme RT) (AR E} {pancreas) | (pancreas)
pancreas)
Orsservasione 36 49 A8 o 12.6
(pancreas) | (pancreas)
EsPAC-1 RT + CT (5FL! a boloe 73 62 6l 7 13.9
durante RT) i i i oo §
pruppidi | gruppi di
parienti et
RT + CT ({SFL! a bole 75 20 21.6
durnnie BT sepuito da
acido folinico ¢ SFL)
per 6 mesi)
CT (FUFA: 5FLl ¢ 72 13 19.9
acido folinico
mensilmente per
& mesi)
Osservarione 5 }! 16,9
RTOG 9704 | SFL 230 28 71 NA 16.9*
(i.c. por 3 scttimanc) +
RT-CT con SFL {i.c
durante RT) +
SFLU {i.c. per
12 scttimane
Ciemcitabing 221 23 75 MNA 20.5%
i{settimanale. per
3 settimanc) + RT-CT
con SFLU (i.c. durante
RT) + Gemcitabina
(=ettimanale, per
12 sentimanc)

RT: rodicterapia
CT: chemioterapia
* dati relativi al sonogruppo di pazienti affeni da neoplasia della testa del pancreas




Radiochemotherapy :
SURG vs SURG + RT-CT (RCTSs)

Adjuvant Radiotherapy and 5-Fluorouracil After
Curative Resection of Cancer of the Pancreas
and Periampullary Region

Phase lll Trial of the EORTC Gastrointestinal Tract Cancer

Cooperative Group

ADVANTAGE OS




Radiochemotherapy:

SURG vs SURG + RT-CT (RCTSs)
ESPAC 1

Main Results

CT vs. Obs: Median survival 20.1 vs. 15.5 months
Deleterious effect of the addition of CT/RT

Main Limitations
Tx arm selected by patient or MD
Inclusion of both RO and R1 resection
RT modalities not fixed (40-60Gy split)
No RT QA

Poor compliance (RT 30% deviation)



Radiochemoterapy: RT-CT vs CT
(Meta-analisi)

2 META-ANALISI ( KHANNA e STOKHEN)

N

PZ R1RTE-CTvs CT

RTE-CT most effective OS (P=0.022)



TAKE HOME
Radiochemotherapy adjuvant

» Valide alternative to chemoterapy alone for
patients withR1.

 If systemic chemotherapy precedes

chemoradiation, restaging with a CT scan should
be done after each treatment modality



Radiotherapy neoadjuvant
Radiotherapy adjuvant
Radiotherapy “Definitive”

Radiotherapy Palliative



Radiochemotherapy “Definitive”

osesandvolumesof
radiationtreatmente
with radicalintent
are thesameusedin
theapproach
neoadjuvant
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TAKE HOME
Radiochemotherapy “Definitive”

|s suitable for all patients with disease deemed inoperabl

Chemoradiation is a conventional option for the
management of unresectable regional pancreatic cancer.

Patients with significant response to chemoradiation may
be considered for surgical resection, altough there is o
definitive evidence to support this approach.




VOLUMES OF TREATMENT

GTV: primary tumor and evident positive
lymph nodes locoregional on CT MDC of
staging

CTV: GTV + regional lymph nodes ;' .
PTV:CTV + 1 cm ( Isotropic expansion) s
S~

ICRU report 50 report 62

"

4

~

L
-
? -:-#-I‘t >
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Doses and techniques

e Dose and fractionation:

45-54 Gy / 180-200 cGy
X fraction (28-27)

3D CRT




Toxicity OAR




Toxicity OAR

Structure Constraints

The equivalent of 1 functioning kidney (for example,

receive 2 18 Gy.

( Kidne 1/3 of the right kidney and 2/3 of the left kidney)
) should receive < 18 Gy. If there is only one functioning
kidney, then not more than 30% of that kidney can
(@ Mean liver dose must be < 30 Gy

Max dose < 58Gy; < 10% of each organ volume
receiving between 30 and 56 Gy, < 15% of the
volume of each organ receiving between 45 and 52
Gy.

tomach an
Small intestine

1@5“ cana Max dose < 530Gy




Doses and techniques

e Dose and fractionation:

I Gy/ ?CGy —

IMRT







IMRT vs 3D CRT

S3DCRT IMRT

I pgw-'ilie_
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IMRT vs 3D CRT




IMRT

/

High dose gradient

!

High conformation mp T TENTION 10
1 set-up control

Saving OAR

But large normal UNKNOWN
—>

tissue volume CEFECTS
receve low dose



IMRT

PHYSICS CONTRIBUTION

A DOSIMETRIC ANALYSIS OF DOSE ESCALATION USING TWO
INTENSITY-MODULATED RADIATION THERAPY TECHNIQUES IN
LOCALLY ADVANCED PANCREATIC CARCINOMA

MicHaeL W. Brown, M.D..* HoLLy NinG, Pu.D..* BarBara AroRA, M.S..*
PauL S. Atert, Pu.D.," MattHEW Pocal, M.D..* KeviN CampHausen, M.D..*
AND DeBoraH CitriN, M.D.*

*Radiation Oncology Branch, CCR, and "Binmetric Research Branch, Division of Cancer Treatment and Diagnosis, National
[nstitutes of Health, Bethesda, MD; “Radiation Oncology, National Naval Medical Center, Bethesda, MD



IMRT

'aS

Future clinical trials plan to incorporate the use
IMRT, given that it remains a subject of active
Investigation.

f—|'h

Distant failure remains a majo
obstacle In pancreatic cancer




Doses and technigues

Dose and fractionation:

IGy/ ?cGy —

STEREOTACTIC
RADIOTHERAPY




STEREOTACTIC
RADIOTHERAPY

 In pancreatic recurrence of limited size.

e Valide alternative for treatment of liver and
Imph nodes metastases.

e In small pancreatic cancer unresectable with
ourpose “ radical” (limitated volume, limph
nodes!!!)




STEREOTACTIC
RADIOTHERAPY




STEREOTACTIC
RADIOTHERAPY

PHASE 1 STUDY OF STEREOTACTIC RADIOSURGERY IN PATIENTS WITH

LOC!

ALBER
(GEO

ANCER

ently exist; however, according to the standard

I:quatim], 25 Gy in asingle fraction has an RBE of approx-

s C. fmately 87.5 Gy (assuming an a/b ratio of 10 for rapidly

:S:I:ZEHUES},, which s equiva

yroliferating tumor cells and an a/b ratio of 3 for normal

lent to delivering 74 Gy at 1.8 Gy

ver fraction. In contras

, conventionally fractionated RT




STEREOTACTIC
RADIOTHERAPY




STEREOTACTIC
RADIOTHERAPY

HIGH GRADIEN

DOSE

ORGAN MOTION

CONTROL SET-UP



STEREOTACTIC RADIOTHERAPY - IGRT



Radiotherapy of biliary tract cancer

EBRT

/

+

Brachiterapy
endoluminal

Treatment Palliative ?7?77?

PAl N SBRT



Radiotherapy of biliary tract cancer

No Difference ILBT vs EBRT+ILBT
OSelLR



Radiotherapy of biliary tract cancer

LR and Distant Metastasis
20-30%



Radiotherapy of biliary tract cancer



Radiotherapy of biliary tract cancer
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