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Objectives

• Current role of radiation in Pancreas 
Cancer

• Significance  of local control and control of 
distant metastasis

• SBRT for pancreas cancer
• Clinical scenarios for exploring future role
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Fundamental Principles

• Surgery is the primary curative treatment 
for Cancer

• Systemic therapy is essential component 
in the multimodality management of 
cancer

• Radiation therapy is more about protecting 
normal tissue than treating cancer
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Perspective
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Clinical Scenarios Where SBRT can 
play a role in Pancreas Cancer

– Resectable Pancreas cancer
• Neoadjuvant SBRT
• Adjuvant SBRT

– Borderline resectable Pancreas Cancer
– Locally advanced
– Metastatic Pancreas Cancer

• Oligometastatic Pancreas Cancer
– Local recurrence
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Locally Advanced Pancreas Cancer
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Classic Trials: RT vs. ChemoRT and 
Chemo vs. ChemoRT
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Contemporary Chemo-radiation Trials
Trial Treatment No of Pts Med OS

RTOG 9812 50.4Gy+Taxol 122 11.3m

RTOG 0020 50.4Gy+Taxol/Gem 154 11.7m

RTOG0411 50.4Gy+Xeloda/Avastin 94 11.9m

FFCD-SSRO 60Gy+5FU/Cisplat 59 8.6m

ECOG 4201 50.4Gy+Gem 34 11.0m
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• Would Better systemic therapy made a difference – Gem Abraxane, 
FOLFIRINOX

• Would earlier Radiation help?
• Shorter radiation (SBRT) without interrupting systemic therapy?
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Conventional RT (adjuvant!)
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TCP NTCP

Prescription Dose (Gy)

Orthovoltage -> Cobalt -> Linacs (standard fractionation) 

Complication free cure

therapy dose
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Advanced RT (Primary?)

TCP NTCP

Complication free cure

Prescription Dose (Gy)

3DCRT -> IMRT -> SRS/SBRT (hypo-/hyper-fractionation) 

Ablative dose
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SBRT
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SBRT
• Stanford Phase I
• Stanford EBRT+ Boost
• Stanford Gem SBRT
• Danish Phase II
• UPMC
• Sinai, Baltimore
• BIDMC Upfront SBRT
• BIDMC Gem SBRT
• Tampa
• Hopkins/Stanford/Memorial
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What Dose/Fractionation for Tumor control?

• Location.
• Radiosensitivity
• Organs at Risk
• Image guidance.
• Respiratory motion management
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CT scanners were just being adopted and CTCAE v2.0 had not been released yet –
but these guidelines have stood the test of time for 25 years
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The Emami et al., 1991 paper was part of a full issue of Red Journal on 
3D Planning

Kidney Bladder
Bahman Emami, MD Models 

from 
Burman 

1991
(eye 

fitting)

N/A

Expert opinion still 
outweighed the 

model. Very wise for 
the limited data of 

the era

The
Recipe

Became most widely cited Red Journal paper of all time!
Emami B, Lyman J, Brown A, Coia L, Goitein M, Munzenrider JE, Shank B, Solin LJ, Wesson M. 
Tolerance of normal tissue to therapeutic irradiation. 
Int J Radiat Oncol Biol Phys. 1991:21;109-122.
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25 Years of CyberKnife, Jimm Grimm, 
PhD
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Risk Tolerance in Radiation Oncology: A Multi-Institutional Survey
Conley WK, Donovan GK, FitzGerald KT, Guss ZD, Kwok Y,
DeWeese TL, Terezakis SA.

IJROBP 2017 Oct 1;99(2 Suppl):E393. ASTRO 2017.
•35 question survey was piloted and electronically distributed to all
radiation oncologists (n=94) at three academic medical systems in 2017

•Physicians most frequently use dose constraints from QUANTEC for
conventional RT (94%)
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25 Years of CyberKnife, Jimm Grimm, 
PhD

37

• 1500 cases
• 1-5 fractions

♦ CyberKnife
♦ Gamma Knife
♦ or LINAC

• With 60+ authors
• From 15 institutions

• 10 anatomical 
structures
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HyTEC:  High Dose per Fraction, Hypofractionated
Treatment Effects in the Clinic

Guest Editors:
Jimm Grimm, Ph.D. Ellen Yorke, Ph.D. Lawrence B. Marks, 

M.D.
Andrew Jackson, Ph.D. Brian D. Kavanagh, M.D. Jinyu Xue, Ph.D.

Optic NTCP

Liver TCP

Liver/GI 
NTCP

H&N ReTx 
TCP

Lung 
TCP

Lung 
NTCP

Spinal Cord 
NTCP

Keep watching:

www.RedJournal.org/InPress
Adrenal 

TCP

Pancrea
s TCP
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TCP – Pancreas SBRT

 

41

TCP – Pancreas SBRT
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HyTEC Pancreas TCP
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NTCP
Grade 3+ Duodenal Toxicity
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Tolerance Based Approach
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Pancreas TCP: Feasible Dose Range Predictions 
from 2010

(IJROBP 2010 Nov 1;78(3):735-42)

Number of Total 3-Fraction 1 Year LC 1 Year LC

Fractions Dose (Gy) Equiv. Dose (Gy) without Surgery with Surgery

1 25 38.4 88% 92%
Tail 3 36 36 86% 92%

Body 3 30 30 79% 92%
1 20 30 79% 92%
5 33 28.2 77% 91%
5 30 25.8 73% -

Head 3 24 24 69% -
5 25 21.7 63% -
1 15 21.7 63% -
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Summary
• Minimizing Normal Tissue has advanced High 

dose per fraction targeted radiation 
• Improved therapeutic ratio
• Accurate image guidance and Motion 

management are keys to high quality successful 
SBRT

• Understanding Abscopal, Bystander, 
Vascular/Interstitial effects.

• Need better clarification of TCP and “Emami”  
type NTCP data. 
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Thank you
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