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Clinical Trials: NCCN believes that
the best management for any cancer
patient is in a clinical trial.
Participation in clinical trials is
especially encouraged.

Member Institutions, click here:
nccn.org/clinical_trials/physician.html.
NCCN Categories of Evidence and
Consensus: All recommendations
are category 2A unless otherwise

See NCCN Categories of Evidence
and Consensus.

NCCN Pancreatic Adenocarcinoma Panel Members
Summary of Guidelines Updates
Introduction
Clinical Suspicion of Pancreatic Cancer or
Evidence of Dilated Pancreatic and/or Bile Duct (PANC-1)
No Metastatic Disease on Physical Exam and by Imaging (PANC-2)
Resectable, Workup, Treatment (PANC-3)
Borderline Resectable, No Metastases, Planned Neoadjuvant Therapy (PANC-4)
Borderline Resectable, No Metastases, Planned Resection (PANC-5)
Postoperative Adjuvant Treatment (PANC-6)
Locally Advanced, Unresectable (PANC-7)
Metastatic Disease (PANC-9)
Recurrence After Resection (PANC-10)
Principles of Diagnosis, Imaging, and Staging (PANC-A)

Principles of Surgical Technique (PANC-C)
Pathologic Analysis: Specimen Orientation, Histologic Sections, and Reporting (PANC-D)
Principles of Palliation and Supportive Care (PANC-E)
Principles of Radiation Therapy (PANC-F)
Principles of Chemotherapy (PANC-G)
American Joint Committee on Cancer (AJCC) TNM Staging of Pancreatic Cancer (2010) (ST-1)

The NCCN Guidelines® are a statement of evidence and consensus of the authors regarding their views of currently accepted approaches to treatment.
Any clinician seeking to apply or consult the NCCN Guidelines is expected to use independent medical judgment in the context of individual clinical
circumstances to determine any patient’s care or treatment. The National Comprehensive Cancer Network® (NCCN®) makes no representations or
warranties of any kind regarding their content, use or application and disclaims any responsibility for their application or use in any way. The NCCN
Guidelines are copyrighted by National Comprehensive Cancer Network®. All rights reserved. The NCCN Guidelines and the illustrations herein may
not be reproduced in any form without the express written permission of NCCN. © 2015.
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NCCN Guidelines Version 2.2015- Updates
Pancreatic Adenocarcinoma

Updates in Version 1.2015 of the NCCN Guidelines for Pancreatic Adenocarcinoma from Version 2.2014 include:

Updates in Version 2.2015 of the NCCN Guidelines for Pancreatic Adenocarcinoma from Version 1.2015 include:

General
• “Duodenal bypass” was changed to “gastrojejunostomy” throughout.
• “Open celiac plexus block” was changed to “celiac plexus neurolysis”

throughout.
• “Short metal stent” and “stent” were changed to “self-expanding metal

stent” throughout.
• “Salvage therapy” was changed to “second-line therapy” throughout.
Introduction
•

reference to use of appropriate imaging studies.”
PANC-1
• Under workup, MRI was removed: “Pancreatic protocol CT or MRI (See

PANC-A).”
• No mass in pancreas on imaging, no metastatic disease: EUS is now listed

as a separate and “preferred” option over MRCP or ERCP.
PANC-2
• Footnote “g” was added: “Self-expanding metal stent as clinically indicated

in patients with select comorbidities or when surgery may be delayed. (See
Discussion).”

PANC-3
•

neoadjuvant regimens off-study, and practices vary with regard to the
use of chemotherapy and chemoradiation. Acceptable regimens include
FOLFIRINOX or gemcitabine + albumin-bound paclitaxel. Subsequent
chemoradiation is sometimes included. Most NCCN Member Institutions
prefer neoadjuvant therapy at a high-volume center.” (Also on PANC-4)

PANC-6
• Footnote “m” was revised: “... Adjuvant treatment should be administered

to patients who have not had neoadjuvant chemotherapy and who have
adequately recovered from surgery; treatment should be initiated within
4- 8 12 weeks....”

PANC-8
•

added for consistency with the acceptable chemotherapy combinations
listed on PANC-G (1 of 3) for patients with good performance status and
locally advanced or metastatic disease. (Also on PANC-9)

• Footnote “u” was revised: “Based on preliminary data from the LAP-07

chemoradiation following gemcitabine monotherapy. Chemoradiation may
improve local control and delay the need for resumption therapy. (Huguet
F, Hammel P, Vernerey D, et al. Impact of chemoradiation on local control
and time without treatment in patients with locally advanced pancreatic
cancer included in the international phase III LAP 07 study. J Clin Oncol
2014; 32:5s. Abstract 4001.) (Also for footenote “a” on PANC-F 2 of 6)

PANC-9
• For good performance status, the treatment options were separated into

two groups, “Preferred” and “Other options.” Preferred options are:

bound paclitaxel (category 1).”
PANC-10
• Footnote “z” was added: “For more information about the treatment of

isolated pulmonary metastases, see Discussion.”

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

NCCN Guidelines Index
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Discussion

Continued on next page

PANC-3
•

if pain when indicated by pain (category 2B if no pain).” (Also for PANC-4 and PANC-5)
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NCCN Guidelines Version 2.2015- Updates
Pancreatic Adenocarcinoma

Updates in Version 1.2015 of the NCCN Guidelines for Pancreatic Adenocarcinoma from Version 2.2014 include:

PANC-A
•
PANC-B
•
PANC-E
• Gastric outlet obstruction, under poor performance status the second

sub-bullet was revised: “Venting percutaneous endoscopic gastrostomy
(PEG) tube for gastric decompression.”

• Fifth bullet was revised: “Pancreatic exocrine (inadequate
production of digestive enzymes).”

PANC-F (2 of 6)
• Under adjuvant therapy, the 3rd sub-bullet was revised: “Gemcitabine or

bolus 5-FU/leucovorin or continuous infusion 5-FU.”
PANC-F (3 of 6)
• Fourth bullet was revised: “IORT is delivered...The role of IORT for

unresectable and resectable cases is controversial and should only be
performed at specialized centers in well selected cases. It is sometimes
ideally used in cases where surgical resection may result in close or
involved margins.

PANC-G (1 of 3)
• Under Metastatic, the last bullet was revised: “Second-line chemotherapy

may consist of gemcitabine-based therapy for those previously treated

therapy for those previously treated with gemcitabine-based therapy.

in overall survival with the addition of oxaliplatin to 5-FU/leucovorin.”

Note:  All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.
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PANC- G (2 of 3)
• Under Adjuvant, the last bullet was revised: “For patients with

good performance status who relapse after receiving adjuvant
therapy, FOLFIRINOX or gemcitabine + albumin-bound paclitaxel
are options depending on the length of time since completion of
adjuvant therapy. Subsequent therapy may consist of gemcitabine
or gemcitabine-based combination therapy for patients previously

based therapy (eg, 5-FU/leucovorin/oxaliplatin7 or CapeOx)8 for
patients previously treated with gemcitabine-based therapy.”

• Neoadjuvant bullet was revised: “There is limited evidence to

vary with regard to the use of chemotherapy and chemoradiation.
Acceptable regimens include FOLFIRINOX or gemcitabine + albumin-
bound paclitaxel. Subsequent chemoradiation is sometimes included.
Most NCCN Member Institutions prefer neoadjuvant therapy at a high-
volume center.

that were done prior to the introduction of more effective combination
chemotherapy incorporated chemoradiation. Studies of these more
effective regimens (ie, FOLFIRINOX or gemcitabine and albumin-
bound paclitaxel) without chemoradiation are in progress.”

MS-1
•

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

Decisions about diagnostic management and
resectability should involve multidisciplinary

consultation at a high-volume center with use of
appropriate imaging studies.

INTRODUCTION
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Note:  All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.
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PANC-1

CLINICAL
PRESENTATION

WORKUP

Clinical suspicion of
pancreatic cancer or
evidence of dilated
pancreatic and/or
bile duct (stricture)

Pancreatic
protocol CT
(See PANC-A)

Mass in
pancreas
on imaging

No mass in
pancreas
on imaging

Metastatic
disease

See Metastatic Disease
(PANC-9)

No
metastatic
disease

• Multidisciplinary reviewa

• Consider endoscopic
ultrasonography (EUS)b

• Liver function tests
• Chest imaging

of metastatic site

See Metastatic Disease
(PANC-9)

Surgical candidate
(See PANC-2)

• Liver function tests
• Chest imaging
• EUSb (preferred)
• MRI/magnetic resonance

cholangiopancreatography
(MRCP) or endoscopic
retrograde
cholangiopancreatography
(ERCP) as clinically indicated

•
of metastatic site

• EUSb

If studies are
consistent with
pancreatic cancer,
surgical consultation
is recommended
(See PANC-2)

aMultidisciplinary review should ideally involve expertise from diagnostic imaging, interventional endoscopy, medical
oncology, radiation oncology, surgery, and pathology.

bEUS-FNA if clinically indicated.

Metastatic
disease

No
metastatic
disease
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Note:  All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.
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PANC-2

CLINICAL
PRESENTATION

WORKUP

No metastatic
disease on
physical exam and
by imaging

No jaundice

Jaundice

See Workup
(PANC-4)
or
(PANC-5)

Preoperative CA 19-9c,d

See Workup
and Treatment
(PANC-7)

See Workup
and Treatment
(PANC-3)

Short, self-
expanding
metal stent
and antibiotic
coverage

Preoperative
CA 19-9c,d

(category 3)

Preoperative
CA 19-9c,d

(category 3)

cElevated CA 19-9 does not necessarily indicate cancer or advanced disease. CA 19-9 may be elevated as a result of biliary infection (cholangitis), inflammation, or
obstruction, benign or malignant. In addition, CA 19-9 may be undetectable in Lewis antigen-negative individuals. (See Discussion)

dSee Principles of Diagnosis, Imaging, and Staging (PANC-A).
eSee Criteria Defining Resectability Status (PANC-B).
fSee Principles of Surgical Technique (PANC-C) and Pathologic Analysis: Specimen Orientation, Histologic Sections, and Reporting (PANC-D).
gSelf-expanding metal stent as clinically indicated in patients with select comorbidities or when surgery may be delayed. (See Discussion)

No symptoms of
cholangitis and feverg

Symptoms of
cholangitis or
fever present

Resectabled,e,f

Borderline
resectabled,e,f

Locally advanced
unresectable, no
metastases

Ipsen Ex. 2036, Page 9 of 130
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Note:  All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.
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PANC-3

RESECTABLE WORKUP

Resectablee,f,h,i

Consider
staging
laparoscopyj

in high-risk
patients or
as clinically
indicated

Surgical resectionf

Unresectable
at surgeryk

See Locally
Advanced
Unresectable
(PANC-7)

See Adjuvant Treatment and Surveillance (PANC-6)

See
Metastatic
Disease
(PANC-9)

If appropriate, consider
gastrojejunostomy
(category 2B
for prophylactic
gastrojejunostomy)

neurolysis if pain
(category 2B if no pain)

Self-expanding metal
stent or biliary bypass

(category 2B
for prophylactic
gastrojejunostomy)

neurolysis if  pain
(category 2B if no pain)

eSee Criteria Defining Resectability Status (PANC-B).
fSee Principles of Surgical Technique (PANC-C) and Pathologic Analysis: Specimen Orientation, Histologic Sections, and Reporting (PANC-D).
hIn selected patients who appear technically resectable but have poor prognostic features (ie, very highly elevated CA 19-9, large primary tumors, large regional lymph

nodes, excessive weight loss, or extreme pain) consider neoadjuvant therapy (clinical trial preferred), which requires biopsy confirmation of adenocarcinoma (see
PANC-4). For patients with biliary obstruction, durable biliary decompression is required.

iThere is limited evidence to recommend specific neoadjuvant regimens off-study, and practices vary with regard to the use of chemotherapy and chemoradiation.
Acceptable regimens include FOLFIRINOX or gemcitabine + albumin-bound paclitaxel. Subsequent chemoradiation is sometimes included. Most NCCN Member
Institutions prefer neoadjuvant therapy at a high-volume center. Performing surgery with a high likelihood of a positive margin is not recommended.

jSee Principles of Diagnosis, Imaging, and Staging #8 (PANC-A).
kSee Principles of Palliation and Supportive Care (PANC-E).

Jaundice

No
jaundice

Laparotomy

Biopsy

adenocarcinoma,
if not performed
previously

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

NCCN Guidelines Index
Pancreatic Table of Contents

Discussion

PANC-4

BORDERLINE RESECTABLEd,e NO METASTASES, PLANNED NEOADJUVANT THERAPY
WORKUP

Planned
neoadjuvant
therapyi

• Biopsy,
EUS-FNA
preferredl

• Consider
staging
laparoscopyj

• Placement of
self-expanding
metal stent
(preferably a
short metal
stent) if
biliary ductal
obstruction is
present

Biopsy
positive

Cancer not

Unresectable
at surgeryf,k

Surgical
resectionf

See Planned
Resection (PANC-5)

Neoadjuvant therapy (follow pathway above)

dSee Principles of Diagnosis, Imaging, and Staging (PANC-A).
eSee Criteria Defining Resectability Status (PANC-B).
fSee Principles of Surgical Technique (PANC-C) and

Pathologic Analysis: Specimen Orientation, Histologic
Sections, and Reporting (PANC-D).

iThere is limited evidence to recommend specific neoadjuvant regimens off-study, and practices
vary with regard to the use of chemotherapy and chemoradiation. Acceptable regimens include
FOLFIRINOX or gemcitabine + albumin-bound paclitaxel. Subsequent chemoradiation is
sometimes included. Most NCCN Member Institutions prefer neoadjuvant therapy at a high-
volume center. Performing surgery with a high likelihood of a positive margin is not recommended.

jSee Principles of Diagnosis, Imaging and Staging #8 (PANC-A).
kSee Principles of Palliation and Supportive Care (PANC-E).
lSee Principles of Diagnosis, Imaging and Staging #1 and #7 (PANC-A).

(exclude autoimmune pancreatitis [AIP])

Biopsy
positive

Neoadjuvant
therapyi

Repeat
biopsy

Abdominal
(pancreas
protocol),
pelvic, and
chest imaging

Disease progression
precluding surgeryk

See Locally Advanced
Unresectable (PANC-7) or
Metastatic Disease (PANC-9)

No
jaundice

Jaundice

See Adjuvant Treatment
and Surveillance
(PANC-6)

See Locally Advanced
Unresectable (PANC-7)
or Metastatic Disease
(PANC-9)

Self-expanding
metal stent or biliary
bypass

(category 2B
for prophylactic
gastrojejunostomy)

neurolysis if pain
(category 2B if no
pain)

TREATMENT

Consider
staging
laparoscopy
if not
previously
performed
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Note:  All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.
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PANC-5

BORDERLINE RESECTABLEd,e NO METASTASES, PLANNED RESECTION

WORKUP TREATMENT

Planned resectionf

(category 2B) Laparotomy

Surgical
resectionf

Unresectable
at surgeryf,k

dSee Principles of Diagnosis, Imaging, and Staging (PANC-A).
eSee Criteria Defining Resectability Status (PANC-B).
fSee Principles of Surgical Technique (PANC-C) and Pathologic Analysis: Specimen Orientation, Histologic Sections, and Reporting (PANC-D).
kSee Principles of Palliation and Supportive Care (PANC-E).

Jaundice

No
jaundice

Biopsy

adenocarcinoma
if not performed
previously

See Adjuvant
Treatment and
Surveillance
(PANC-6)

If appropriate, consider
gastrojejunostomy (category
2B for prophylactic
gastrojejunostomy celiac
plexus neurolysis if pain
(category 2B if no pain)

Self-expanding metal stent
or biliary bypass

gastrojejunostomy
(category 2B for prophylactic
gastrojejunostomy)

celiac plexus neurolysis if
pain (category 2B if no pain)

See Metastatic
Disease (PANC-9)

See Locally
Advanced
Unresectable
(PANC-7)
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Note:  All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.
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PANC-6

POSTOPERATIVE ADJUVANT TREATMENTm

Baseline
pretreatment
• CT scan
• CA 19-9

No prior
neoadjuvant
therapy

Prior
neoadjuvant
therapy

of metastatic
disease

See Metastatic Disease (PANC-9)

mPatients who have received neoadjuvant chemoradiation or chemotherapy may be candidates for additional chemotherapy following surgery and multidisciplinary
review. Adjuvant treatment should be administered to patients who have not had neoadjuvant chemotherapy and who have adequately recovered from surgery;
treatment should be initiated within 12 weeks. If systemic chemotherapy precedes chemoradiation, restaging with imaging should be done after each treatment
modality.

nSee Principles of Radiation Therapy (PANC-F).
oSee Principles of Chemotherapy (PANC-G).

Consider additional
chemotherapym

No evidence
of recurrence
or metastatic
disease

No evidence
of recurrence
or metastatic
disease

Clinical trial preferred
or
Systemic gemcitabine or
5-FU/leucovorin or continuous infusion
5-FU before or after chemoradiation

n

or
Chemotherapy aloneo:
• Gemcitabine (category 1)

or
• 5-FU/leucovorin (category 1)

or
• Continuous infusion 5-FU

or
• Capecitabine (category 2B)

Surveillance every
3–6 mo for 2 years,
then annually:
• H&P for symptom

assessment
• CA 19-9 level

(category 2B)
• CT scan

(category 2B)

Recurrence
After
Resection
(See PANC-10)

SURVEILLANCE
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Note:  All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.
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PANC-7

LOCALLY ADVANCED
UNRESECTABLE

Locally
advanced
unresectable

Adenocarcinoma

Cancer not

lSee Principles of Diagnosis, Imaging and Staging #1 and #7 (PANC-A).
pUnless biliary bypass performed at time of laparoscopy or laparotomy.
qEUS-FNA ± core biopsy at a center with multidisciplinary expertise is preferred.

Repeat
biopsyq

If jaundice:
placement of self-expanding metal
stentp

If jaundice: placement
of self-expanding metal
stent  (preferably a
short metal stent) with
brushings

WORKUP

Biopsy if not
previously
donel

Other cancer

Cancer not

Adenocarcinoma

Repeat biopsyq

Follow pathway above

Treat with appropriate NCCN Guideline

See Treatment (PANC-8)

Treat with appropriate
NCCN Guideline
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PANC-8

LOCALLY
ADVANCED
UNRESECTABLE

kSee Principles of Palliation and Supportive Care (PANC-E).
nSee Principles of Radiation Therapy (PANC-F).
oSee Principles of Chemotherapy (PANC-G).
rDefined as ECOG 0-1 with good pain management, patent biliary stent, and

adequate nutritional intake.
sLaparoscopy as indicated to evaluate distant disease.
tChemoradiation should be reserved for patients who do not develop

metastatic disease while receiving systemic chemotherapy.

Gemcitabineo (category 1)
or
Palliative and best supportive carek,n

Good
performance
statusr

Poor
performance
status

Chemotherapy:
• Clinical trial preferred

or
• FOLFIRINOXo,x

or
• Gemcitabineo

or
•

paclitaxelo,x or other gemcitabine-
based combination therapyo

or
• Capecitabineo or continuous

infusion 5-FUo (category 2B)
or

• o

(category 2B)

Chemoradiation in selected
patients (locally advanced without
systemic metastases), preferably
following an adequate course of
chemotherapyn,s,t,u

• Clinical trial (preferred)
or

• Fluoropyrimidine-based
chemotherapy if previously
treated with gemcitabine-
based therapyo

or
• Gemcitabine-based therapy

if previously treated

based therapyo

or
• Chemoradiation if not

previously given and if
primary site is the sole site
of progressionn

Palliative
and
best
supportive
carek

SECOND-LINE THERAPYw

uBased on preliminary data from the LAP-07 trial, there is no clear survival benefit
with the addition of conventional chemoradiation following gemcitabine monotherapy.
Chemoradiation may improve local control and delay the need for resumption therapy.
(Huguet F, Hammel P, Vernerey D, et al. Impact of chemoradiation on local control and
time without treatment in patients with locally advanced pancreatic cancer included in
the international phase III LAP 07 study. J Clin Oncol 2014; 32:5s. Abstract 4001.)

vPatients with a significant response to therapy may be considered for surgical resection.
wBest reserved for patients who maintain a good performance status.
xThe recommendations for FOLFIRINOX and gemcitabine + albumin-bound paclitaxel in

patients with locally advanced disease are based on extrapolations from randomized
trials in patients with metastatic disease.

Good
performance
statusr,v

Poor
performance
status

TREATMENT
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PANC-9

METASTATIC DISEASE

kSee Principles of Palliation and Supportive Care (PANC-E).
nSee Principles of Radiation Therapy (PANC-F).
oSee Principles of Chemotherapy (PANC-G).
pUnless biliary bypass performed at time of laparoscopy or laparotomy.
rDefined as ECOG 0-1 with good pain management, patent biliary stent, and adequate nutritional intake.
wBest reserved for patients who maintain a good performance status.
yAlthough this combination significantly improved survival, the actual benefit was small, suggesting that only a small subset of patients benefit.

Gemcitabineo (category 1)
or
Palliative and best supportive carek

Good performance
statusr

Poor performance
status

Preferred
Clinical trial
or
FOLFIRINOXo (category 1)
or

paclitaxelo (category 1)

Other options
o,y

(category 1)
or
Gemcitabine-based combination
therapyo

or
Gemcitabineo (category 1)
or
Capecitabineo or continuous
infusion 5-FUo (category 2B)
or

o

(category 2B)

Clinical trial (preferred)
or
Fluoropyrimidine-based
chemotherapy if previously
treated with gemcitabine-
based therapyo

or
Gemcitabine-based therapy
if previously treated with

therapyo

or
RT for severe pain refractory
to narcotic therapyn

Palliative
and best
supportivek

care or
Clinical trial

SECOND-LINE THERAPYwTREATMENT

If jaundice
placement of
self-expanding
metal stentp

Metastatic
disease
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PANC-10

RECURRENCE AFTER RESECTION

Recurrence
after
resection

Consider
biopsy for

(category 2B)

Local
recurrence

Metastatic
disease with or
without local
recurrencez

Clinical trial (preferred)
or
Consider chemoradiationn if not previously done
or
Alternative systemic chemotherapyo

or
Palliative and best supportive carek

Clinical trial (preferred)
or
Systemic therapy as previously administeredo

or
Alternative systemic chemotherapyo

or
Palliative and best supportive carek

Clinical trial (preferred)
or
Switch to alternative systemic chemotherapyo

or
Palliative and best supportive carek

kSee Principles of Palliation and Supportive Care (PANC-E).
nSee Principles of Radiation Therapy (PANC-F).
oSee Principles of Chemotherapy (PANC-G).
wBest reserved for patients who maintain a good performance status.
zFor more information about the treatment of isolated pulmonary metastases, see Discussion.

Less than 6 mo
from completion
of primary therapy

Greater than 6 mo
from completion
of primary therapy

SECOND-LINE THERAPYw
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#1  Decisions about diagnostic management and resectability should involve multidisciplinary consultation at a high-volume center with
reference to appropriate high-quality imaging studies to evaluate the extent of disease. Resections should be done at institutions that
perform a large number (at least 15–20) of pancreatic resections annually.

#2  High-quality dedicated imaging of the pancreas should be performed at presentation (even if standard CT imaging is already available) and
following neoadjuvant treatment to provide adequate staging and assessment of resectability status.

#3  Imaging should include dedicated pancreatic CT (preferred) or MRI.
•  Multi-detector computed tomography (MDCT) angiography, performed by acquiring thin, preferably sub-millimeter, axial sections using

a dual-phase pancreatic protocol, with images obtained in the pancreatic and portal venous phase of contrast enhancement, is the
preferred imaging tool for dedicated pancreatic imaging.1 Scan coverage can be extended to cover the chest and pelvis for complete
staging as per institutional preferences. Multiplanar reconstruction is preferred as it allows precise visualization of the relationship of the
primary tumor to the mesenteric vasculature as well as detection of subcentimeter metastatic deposits. See MDCT Pancreas Protocol,
PANC-A (3 of 4).

• MRI is most commonly used as a problem-solving tool, particularly for characterization of CT-indeterminate liver lesions and when
suspected pancreatic tumors are not visible on CT or when contrast-enhanced CT cannot be obtained (as in cases with severe allergy
to iodinated intravenous contrast material). This preference for using MDCT as the main imaging tool in many hospitals and imaging
centers, is mainly due to the higher cost and lack of widespread availability of MRI compared to CT. See MRI Pancreas Protocol, PANC-A
(4 of 4).

•  MR cholangiopancreatography without IV contrast should not be utilized in the staging of pancreatic cancer, except in cases of renal
failure or other contraindications to administration of gadolinium intravenous contrast.

#4  The decision regarding resectability status should be made by consensus at multidisciplinary meetings/discussions following the
acquisition of dedicated pancreatic imaging including complete staging. Use of a radiology staging reporting template is preferred to
ensure complete assessment and reporting of all imaging criteria essential for optimal staging, which will improve the decision-making
process.1

PANC-A
(1 OF 4)

PRINCIPLES OF DIAGNOSIS, IMAGING, AND STAGING

1Al-Hawary MM, Francis IR, Chari ST, et al. Pancreatic ductal adenocarcinoma radiology reporting template: consensus statement of the society of abdominal
radiology and the American pancreatic association. Gastroenterology. 2014 Jan; 146 (1):291-304 and Radiology. 2014 Jan; 270 (1):248-60.

Continued on next page
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#5  The role of PET/CT (without iodinated intravenous contrast) scan remains unclear. Diagnostic CT or MRI with IV contrast as discussed
above in conjunction with functional PET imaging can be used per institutional preference. PET/CT scan may be considered after formal
pancreatic CT protocol in high-risk* patients to detect extra pancreatic metastases. It is not a substitute for high-quality, contrast-enhanced
CT.

#6  EUS is not recommended as a routine staging tool. In select cases, EUS may be complementary to CT for staging.

#7  EUS-FNA is preferable to a CT-guided FNA in patients with resectable disease because of better diagnostic yield, safety, and potentially
lower risk of peritoneal seeding with EUS-FNA when compared with the percutaneous approach. Biopsy proof of malignancy is not
required before surgical resection, and a non-diagnostic biopsy should not delay surgical resection when the clinical suspicion for
pancreatic cancer is high.

#8  Diagnostic staging laparoscopy to rule out metastases not detected on imaging (especially for body and tail lesions) is used in some
institutions prior to surgery or chemoradiation, or selectively in patients who are at higher risk* for disseminated disease.

#9  Positive cytology from washings obtained at laparoscopy or laparotomy is equivalent to M1 disease. If resection has been done for such a
patient, he or she should be treated for M1 disease.

*Indicators of high-risk patients may include borderline resectable disease, markedly elevated CA 19-9, large primary tumors, or large regional lymph nodes.

PRINCIPLES OF DIAGNOSIS, IMAGING, AND STAGING

PANC-A
(2 of 4)

Continued on next page
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PRINCIPLES OF DIAGNOSIS, IMAGING, AND STAGING

Parameters Details

Scan Type Helical (preferably 64-multidetector row scanner or more)

Section thickness Thinnest possible (<3 mm). Preferably submillimeter (0.5–1 mm) if available

Interval Same as section thickness (no gap)

Oral contrast agent Neutral contrast (positive oral contrast may compromise the three dimensional [3D]
and maximum intensity projection [MIP] reformatted images)

Intravenous contrast
Iodine-containing contrast agents (preferably high concentration [>300 mg I/L]) at
an injection rate of 3–5 mL/sec. Lower concentration contrast can be used if low Kv
setting is applied

Scan acquisition timing Pancreatic parenchymal phase at 40–50 and portal venous phase at 65–70 sec,
following the commencement of contrast injection

Image reconstruction and
display

-  Axial images and multiplanar reformats (in the coronal, and per institutional
preference, sagittal plane) at 2–3 mm interval reconstruction

-  MIP or 3D volumetric thick section for vascular evaluation (arteries and veins)

1Adapted from: Al-Hawary MM, Francis IR, Chari ST, et al. Pancreatic ductal adenocarcinoma radiology reporting template: consensus statement of the society of
abdominal radiology and the American pancreatic association. Gastroenterology. 2014 Jan; 146 (1):291-304.

MDCT Pancreatic Adenocarcinoma Protocol1

PANC-A
(3 of 4)

Continued on next page
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PRINCIPLES OF DIAGNOSIS, IMAGING, AND STAGING

Sequences Plane Slice thickness

T2-weighted single-shot fast spin-echo (SSFSE) <6 mm

T1-weighted in-phase and opposed-phase gradient echo (GRE) Axial <6 mm

T2-weighted fat-suppressed fast spin-echo (FSE) Axial <6 mm

Diffusion-weighted imaging (DWI) Axial <6 mm

Pre and dynamic post IV contrast administration (gadolinium3)
Three-dimensional [3D] T1-weighted fat-suppressed gradient-
echo (in pancreatic, portal venous, and equilibrium phases)

Axial Thinnest possible 2–3 mm
(4–6 mm if overlapping)

T2-weighted MRCP (preferably three-dimensional [3D], fast
relaxation fast spin-echo sequence [FRFSE]) Coronal <3 mm

2Sheridan MB1, Ward J, Guthrie JA, et al. Dynamic contrast-enhanced MR imaging and dual-phase helical CT in the preoperative assessment of suspected pancreatic
cancer: a comparative study with receiver operating characteristic analysis. AJR Am J Roentgenol. 1999 Sep; 173 (3):583-90.

3Unenhanced MRI can be obtained in cases of renal failure or contraindication to gadolinium intravenous contrast if enhanced CT cannot be obtained due to severe
iodinated contrast allergy.

MRI Pancreatic Adenocarcinoma Protocol2

PANC-A
(4 of 4)
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Resectability
Status

Arterial Venous

Resectable No arterial tumor contact (celiac axis [CA], superior mesenteric artery
[SMA], or common hepatic artery [CHA]).

No tumor contact with the superior mesenteric vein (SMV)

irregularity
Borderline
Resectable2

Pancreatic head /uncinate process:
• Solid tumor contact with CHA without extension to celiac axis or

hepatic artery bifurcation allowing for safe and complete resection and
reconstruction.

•
• Presence of variant arterial anatomy (ex: accessory right hepatic artery,

replaced right hepatic artery, replaced CHA and the origin of replaced or
accessory artery) and the presence and degree of tumor contact should
be should be noted if present as it may affect surgical planning.

Pancreatic body/tail:
•
•

aorta and with intact and uninvolved gastroduodenal artery [some
members prefer this criteria to be in the unresctable category].

•

thrombosis of the vein but with suitable vessel proximal
and distal to the site of involvement allowing for safe and
complete resection and vein reconstruction.

• Solid tumor contact with the inferior vena cava (IVC)

Unresectable2 • Distant metastasis (including non-regional lymph node metastasis)
Head/uncinate process:
•
•
•
Body and tail
•
• Solid tumor contact with the CA and aortic involvement

Head/uncinate process
• Unreconstructible SMV/PV due to tumor involvement or

occlusion (can be due to tumor or bland thrombus)
• Contact with most proximal draining jejunal branch into

SMV
Body and tail
• Unreconstructible SMV/PV due to tumor involvement or

occlusion (can be due to tumor or bland thrombus)

1Al-Hawary MM, Francis IR, Chari ST, et al. Pancreatic ductal adenocarcinoma radiology reporting template: consensus statement of the society of abdominal
radiology and the American pancreatic association. Gastroenterology. 2014 Jan; 146 (1):291-304.

2Solid tumor contact may be replaced with increased hazy density/stranding of the fat surrounding the peri-pancreatic vessels (typically seen following neoadjuvant
therapy); this finding should be reported on the staging and follow up scans. Decision on resectability status should be made in these patients, in consensus at
multidisciplinary meetings/discussions

CRITERIA DEFINING RESECTABILITY STATUS1

PANC-B
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Pancreatoduodenectomy (Whipple technique)
The goals of surgical extirpation of pancreatic carcinoma focus on the achievement of an R0 resection, as a margin-positive specimen is
associated with poor long-term survival.1,2 Achievement of a margin-negative dissection must focus on meticulous perivascular dissection
of the lesion in resectional procedures, recognition of the need for vascular resection and/or reconstruction, and the potential need for extra-
pancreatic organ resection. Of course the biology of the cancer might not allow for an R0 resection even with the most meticulous surgery.
• Medial dissection of pancreatic head lesions is best achieved by complete mobilization of the portal and SMVs from the uncinate process

down to the level of the adventitia will maximize uncinate yield and radial margin.3,4

• In the absence of frank venous occlusion noted on preoperative imaging, the need for lateral venorrhaphy or complete portal or SMV
resection and reconstruction to achieve an R0 resection may be suggested but is often not known until division of the pancreatic neck has
occurred. Tethering of the carcinoma to the lateral wall of the PV is not uncommon and requires careful dissection to free the vein from

suspected, although acceptance of this concept (particularly with respect to vein resection) is not universal.
• While further data with respect to arterial resection are clearly needed, judicious utilization of this technique would appear to be reasonable

in very select populations.
Distal Pancreatectomy

advanced stage at which most of these cancers are discovered.
• An R0 distal pancreatectomy for adenocarcinoma mandates en bloc organ removal beyond that of the spleen alone in up to 40% of

patients.5,6

• Similar to the Whipple procedure, lateral venorrhaphy, vein excision and reconstruction, and dissection to the level of the celiac axis and
SMA adventitia should be performed if complete tumor clearance can be achieved.5,7

• Utilization of radical resections is associated with an increase in blood loss, transfusion requirements, operating time, length of stay, and
whether morbidity/mortality remains acceptable.5,7

• Spleen preservation is not indicated in adenocarcinoma.

PANC-C

PRINCIPLES OF SURGICAL TECHNIQUE

1Bilimoria KY, Talamonti MS, Sener SF, et al. Effect of hospital volume on margin status after pancreaticoduodenectomy for cancer. J Am Coll Surg. Oct 2008;207(4):510-519.
2Winter JM, Cameron JL, Campbell KA, et al. 1423 pancreaticoduodenectomies for pancreatic cancer: A single-institution experience. J Gastrointest Surg. Nov 2006;10(9):1199-
1210; discussion 1210-1191.

3Yeo TP, Hruban RH, Leach SD, et al. Pancreatic cancer. Curr. Probl. Cancer. Jul-Aug 2002;26(4):176-275.
4Nakeeb A, Lillemoe KD, Grosfeld JL. Surgical techniques for pancreatic cancer. Minerva Chir. Apr 2004;59(2):151-163.
5
discussion 952.

6Christein JD, Kendrick ML, Iqbal CW, Nagorney DM, Farnell MB. Distal pancreatectomy for resectable adenocarcinoma of the body and tail of the pancreas. J
Gastrointest Surg. Sep-Oct 2005;9(7):922-927.

7Strasberg SM, Linehan DC, Hawkins WG. Radical antegrade modular pancreatosplenectomy procedure for adenocarcinoma of the body and tail of the pancreas:
ability to obtain negative tangential margins. J Am Coll Surg. Feb 2007;204(2):244-249.
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Whipple Specimen
• Specimen orientation

Specimen orientation and inking involves both the pathologist and surgeon as this will help to ensure accurate assessment of the size and
extent of the tumor. There should be either direct communication between the surgeon and pathologist for proper orientation and margin

pathology requisition); for example: stitch on posterior margin, safety pin on the retroperitoneal/uncinate margin.
• Margins

SMA (retroperitoneal/uncinate) Margin: The most important margin is the soft tissue directly adjacent to the proximal 3–4 cm of the
superior mesenteric artery. This margin is often referred to as the “retroperitoneal margin” or “posterior margin,” but has also been
referred to as the “uncinate margin” or “mesenteric margin.” More recently, this margin has been referred to as the “SMA margin” to
correlate with its location on the specimen. Radial rather than en face sections of this margin will more clearly demonstrate how closely
this margin is approached by tumor. The simple step of palpating the specimen can help guide the pathologist as to the best spot along
the SMA margin to select for sampling.
Posterior Margin: This margin is from the posterior caudad aspect of the pancreatic head that merges with the uncinate margin and
that appears to be covered by loose connective tissue. Radial rather than en face sections of this margin will more clearly demonstrate
whether it is involved by tumor. In some instances this margin can be included in the same section as the SMA margin section.
Portal Vein Groove Margin: This is the smooth-surfaced groove on the posterior-medial surface of the pancreatic head that rests over the
PV. Radial rather than en face sections of this margin will more clearly demonstrate whether it is involved by tumor and also will provide
the distance of the tumor from the margin. As is true for the posterior margin, in some instances this margin can be included in the same
section as the SMA margin section.
Portal Vein Margins: If an en bloc partial or complete vein resection is added to the surgical specimen it should be marked separately.
En face proximal and distal end margins of the vein should be separately submitted as Proximal Portal Vein Margin and Distal Portal
Vein Margin. A section documenting tumor invasion into the vein wall should also be submitted. If feasible, this section should be a full
thickness of the vein wall demonstrating the depth of tumor invasion as this has been shown to have prognostic value.1
Pancreatic Neck (transection) Margin: This is the en face section of the transected pancreatic neck. The section should be placed into the
cassette with the true margin facing up so that the initial section into the block represents the true surgical margin.
Bile Duct Margin: This is the en face section of the bile duct end. The section should be removed from the unopened duct and placed into
the cassette with the true margin facing up so that the initial section into the block represents the true surgical margin.

Other margins analyzed in Whipple specimens include the proximal and distal enteric margins (en face sections) and anterior surface

portend a risk of local recurrence, and therefore should be reported in all cases.2-5

with different colored inks will allow recognition on microscopy.

PANC-D
(1 of 4)

PATHOLOGIC ANALYSIS: SPECIMEN ORIENTATION, HISTOLOGIC SECTIONS, AND REPORTING

The primary purpose of pathologic analysis of the pancreatic specimen is to determine the pathologic stage of the tumor by evaluating the
type, grade, size, and extent of the cancer.

Continued on next page
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• Histologic sectioning

bisect the pancreas along probes placed in the bile and pancreatic ducts and then serially section along each half of the pancreas.
Axial slicing provides an overall assessment of the epicenter of the tumor relative to the ampulla, bile duct, duodenum, and pancreas, and
all of the pancreatic circumferential tissue margins mentioned above.
There is no one correct way to dissect a Whipple specimen. The most important aspects of dissection are clear and accurate assessment
of the margins.

clearance is associated with an unacceptably high incidence of local recurrence, then strong consideration for postoperative radiation
therapy (RT) might be indicated if not received preoperatively. Tumor clearance should be reported in millimeters for all margins described
above to allow prospective accumulation of these important data for future analysis.
Attached organs resected with the specimen en bloc require serial sectioning to assess not only direct extension, but metastatic deposits
as well. One section that demonstrates direct invasion of the organ and/or a separate metastatic deposit is required.
Frozen section analysis of the pancreatic neck and bile duct is recommended. To avoid cautery artifact that may confound the frozen
section, assess the pancreatic neck and bile duct at time of surgery by frozen section approximately 5 mm from the transection margin. If
tumor is located within 5 mm of margins, consider further excision of the pancreas to ensure at least 5 mm of clearance.

Distal Pancreatectomy
• In left-sided resections the peripancreatic soft tissue margins and the pancreatic neck are assessed. Additionally, involvement of the splenic

vessels should be documented and invasion of the spleen is important to determine, as direct tumor invasion constitutes a pT3 pathologic
stage.

•
Proximal Pancreatic (transection) Margin: A full en face section of the pancreatic body along the plane of transection. The section should
be placed into the cassette with the true margin facing up so that the initial section into the block represents the true surgical margin. More
than one block may be needed.
Anterior (cephalad) Peripancreatic (peripheral) Surface: This surface demonstrates the relationship between the tumor and the anterior
or cephalad peripancreatic soft tissue and can be representative if grossly positive. Several such sections should be taken closest to the
tumor to document absence of involvement; the exact number is dependent on the degree of ambiguity of gross involvement.
Posterior (caudad) Peripancreatic (peripheral) Margin: This margin demonstrates the relationship between the tumor and the posterior or
caudad peripancreatic soft tissue and can be representative if grossly positive. Several such sections should be taken closest to the tumor
to document absence of involvement; the exact number is dependent on the degree of ambiguity of gross involvement.

PANC-D
(2 of 4)

PATHOLOGIC ANALYSIS: SPECIMEN ORIENTATION, HISTOLOGIC SECTIONS, AND REPORTING

Continued on next page
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Reporting
The NCCN Pancreatic Cancer Panel currently supports pathology synoptic reports from the College of American Pathologists (CAP). The
proposal included herein is an abbreviated minimum analysis of pancreatic cancer specimens from the CAP recommendations. In addition to
the standard TNM staging, other variables are included all of which have prognostic implications in the evolution of this disease.6,7

Specimen type
• Tumor size (obtained from careful gross measurement of the largest dimension of the tumor in cm.)
• Histologic grade (G (x-4))
• Primary tumor extent of invasion (T (x-4))
• Regional lymph nodes (N (x-1))a

# Nodes recovered
# Nodes involved

• Metastases (M (0-1))
•

Whipple resection:
SMA (retroperitoneal/uncinate) Margin
Posterior Margin
Portal Vein Groove Margin
Pancreatic Neck (transection) Margin
Bile Duct Margin
Enteric Margins
Anterior Surface

Distal pancreatectomy:
Proximal Pancreatic (transection) Margin
Anterior (cephalad) Peripancreatic (peripheral) Surface (optional)
Posterior (caudad) Peripancreatic (peripheral) Margin

• Lymphatic (small vessel) Invasion (L)
• Vascular (large vessel) Invasion (V)
• Perineural Invasion (P)
•

Pancreatic Intraepithelial Neoplasia
Chronic Pancreatitis

Final stage: G, T, N, M, L, V, P

PANC-D
(3 of 4)

PATHOLOGIC ANALYSIS: SPECIMEN ORIENTATION, HISTOLOGIC SECTIONS, AND REPORTING

Continued on next page
aEvery effort should be made to identify all regional lymph nodes within the pancreatectomy specimen (see Discussion).
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Objectives: Prevent and ameliorate suffering while ensuring optimal quality of life

• Biliary obstruction
Endoscopic biliary metal stent (preferred method)
Percutaneous biliary drainage with subsequent internalization
Open biliary-enteric bypass

• Gastric outlet obstruction
Good performance status

Consider enteral stentb
Poor performance status

Enteral stentb
Venting percutaneous endoscopic gastrostomy (PEG) tube for gastric decompression

• Severe tumor-associated abdominal pain

Consider palliative radiation with or without chemotherapy if not already given as part of primary therapy regimen

• Depression, pain, and malnutrition
Formal Palliative Medicine Service evaluation when appropriate (See NCCN Guidelines for Supportive Care)
Nutritional evaluation when appropriate.

•
Pancreatic enzyme replacement

• Thrombembolic disease
Low-molecular-weight heparin preferred over warfarin

PANC-E

PRINCIPLES OF PALLIATION AND SUPPORTIVE CAREa

aPalliative surgical procedures are best reserved for patients with a longer life expectancy.
bPlacement of an enteral stent is particularly important for patients with poor performance status and should be done after biliary drainage is assured.
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General Principles:
• Patients with pancreatic cancer are best managed by a multidisciplinary team.1
•

1) neoadjuvant/resectable; 2) borderline resectable; 3) locally advanced/unresectable; 4) adjuvant/resectable; and 5) palliative. For
.

• Staging is optimally determined with modern contrast-enhanced abdominal CT (3-D CT) and/or MRI imaging with thin cuts through the
pancreas along with an EUS.

• If patients present with biliary obstruction (jaundice/elevated direct bilirubin), plastic or metal stents should be placed prior to initiation of
RT. A percutaneous drain can also be used if ERCP stent placement is unsuccessful.

• The role of laparoscopic evaluation prior to chemoradiation is controversial, although standard at some institutions.
• Ideally, patients should be treated on clinical trials when available. Radiation is typically given concurrently with chemotherapy, except in the

palliative setting.

Standard Recommendations:
** Note: It is not known whether one regimen is necessarily more effective than another; hence, these are given as examples of commonly

utilized regimens; however, others based on similar principles are acceptable.

Neoadjuvant Resectable/Borderline Resectable:
• No standard treatment regimen currently exists for neoadjuvant resectable or borderline resectable pancreatic cancer. Neoadjuvant therapy

for patients with resectable tumors should ideally be conducted in a clinical trial. Generally, use similar paradigms as for locally advanced
unresectable disease.

2,3

Upfront gemcitabine-based chemoradiation.4
Induction chemotherapy (2–6 cycles) followed by 5-FU- or gemcitabine-based chemoradiation.5

• Ideally, surgical resection should be attempted 4–8 weeks following chemoradiation. Surgery can be performed >8 weeks following

PANC-F
(1 of 6)

PRINCIPLES OF RADIATION THERAPY

Continued on next page
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Unresectable/Locally Advanced (non-metastatic):
Induction chemotherapy followed by 5-FU or gemcitabine-based chemoradiationa.7,8

Upfront gemcitabine-based chemoradiation in select patients.9,10

• Options include:
RT 45–54 Gy in 1.8–2.5 Gy fractions (doses higher than 54 Gy may be considered if clinically appropriate) or
36 Gy in 2.4 Gy fractions.11

• Following chemoradiation, additional maintenance chemotherapy is sometimes used, especially if tumors are still unresectable.
• In cases where 1) it is highly unlikely that patients will become resectable (complete encasement of superior mesenteric/celiac arteries);

2) there are suspicious metastases; and 3) patients may not be able to tolerate chemoradiation, then it may be reasonable to start with

• If patients present with poorly controlled pain or local obstructive symptoms, it may be preferable to start with upfront chemoradiation.
• No standard total dose or dose per fraction has been established for SBRT; therefore, it should preferably be utilized as part of a clinical

trial.12

Adjuvant:
• Treatment options following pancreaticoduodenectomy or distal pancreatectomy include:

13

Gemcitabine or CI 5-FU (1 cycle) followed by CI 5-FU/RT followed by maintenance gemcitabine or CI 5-FU.14

Gemcitabine or bolus 5-FU/leucovorin or continuous infusion 5-FU15
16

RT 45–46 Gy in 1.8–2 Gy fractions to the tumor bed, surgical anastomoses (hepaticojejunostomy and gastrojejunostomy may be omitted
if clinically appropriate), and adjacent lymph nodes, followed by an additional 5–9 Gy to the tumor bed and anastomoses, if clinically
appropriate.17

Palliative:
• See Principles of Palliation and Supportive Care (PANC-E).

RT alone to the primary tumor plus a margin (Typically 25–36 Gy in 2.4–5 Gy fractions) is reasonable for patients with metastatic disease
who require local palliation for obstruction, pain, or bleeding.18

Metastatic sites causing pain may also be palliated with RT.

PANC-F
(2 of 6)

PRINCIPLES OF RADIATION THERAPY

Continued on next page
aBased on preliminary data from the LAP-07 trial, there is no clear survival benefit with the addition of conventional chemoradiation following gemcitabine monotherapy.

Chemoradiation may improve local control and delay the need for resumption therapy. (Huguet F, Hammel P, Vernerey D, et al. Impact of chemoradiation on local
control and time without treatment in patients with locally advanced pancreatic cancer included in the international phase III LAP 07 study. J Clin Oncol 2014; 32:5s.
Abstract 4001.)
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Radiation Therapy Treatment Planning Principles:
• Patients should undergo a CT simulation (thin slices through the pancreas/bed and locoregional nodal basins) with IV (assuming adequate

kidney function) and oral contrast. For resected cases, preoperative CT scans and strategically placed surgical clips are used to determine
the tumor bed, ideally with the surgeon’s assistance. In the neoadjuvant, borderline, and locally advanced settings the pancreatic gross
tumor volume (GTV) and pathologic nodes (minimum >1 cm) are contoured with assistance from structural (CT/MRI) and functional imaging
(PET). 19,20

• 21

For adjuvant cases, a clinical target volume (CTV) includes high-risk peri-pancreatic lymph nodes, anastomoses (hepaticojejunostomy and
gastrojejunostomy may be omitted if clinically appropriate), pancreatic tumor bed derived from presurgical imaging, and strategically placed
surgical clips. CTV expansions are needed to include possible microscopic disease. Further expansion to PTV includes internal target
volume (ITV) for target/breathing motion and additional patient set-up error margin (SM).22-24 Image guidance methods should be considered
when constructing the PTV. Organs at risk (OARs) should also be contoured and evaluated in the DVH.

• Elective nodal irradiation (ENI) is commonly used for adjuvant cases but is controversial for unresectable/neoadjuvant/borderline resectable
cases.11 Standard margin expansions for unresectable cases include the gross tumor and any pathologic lymph nodes (GTV) plus a 0.5–1.5
cm margin to target microscopic extension (CTV) and an additional 0.5–2 cm volume to account for tumor/breathing motion and patient
set-up errors (PTV). With these expansions, peripancreatic nodes are generally included. 3-D conformal RT (3D-CRT) or intensity-modulated
RT (IMRT) with breathhold/gating techniques can result in improved PTV coverage with decreased dose to OARs. 25,26 With SBRT, smaller
margins are used (0.2–0.5 cm) and the PTV does not cover locoregional elective nodal regions.27  If small GTV margin expansions are used
for CTV and PTV, breathing motion and set-up error should be evaluated or controlled per the AAPM Task Group 76 guidelines.28

• IORT is delivered with electron beam RT (IOERT) or high-dose-rate brachytherapy (HDR-IORT). IORT is generally delivered in a single
fraction and in combination with adjuvant or neoadjuvant chemoradiation. The role of IORT is controversial and should only be performed at
specialized centers. It is sometimes used in cases where surgical resection may result in close or involved margins.29

• It is imperative to evaluate the dose-volume histogram (DVH) of the PTV and critical normal structures such as the liver, kidneys, spinal cord,
liver, and bowel.

• (See Table 1. Normal Tissue Dose Volume Recommendations [PANC-F, 4 of 6]) While these examples of limits are empirical they differ
based on dose per fraction, total dose delivered, and disease status (adjuvant vs. unresectable). Studies have shown that the tolerability of
radiation is largely dependent on PTV size/ENI, types of concurrent systemic/targeted therapy, and whether conformal (3-D, IMRT, SBRT) vs.
conventional radiation is used.

PANC-F
(3 of 6)

PRINCIPLES OF RADIATION THERAPY

Continued on next page
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•
doses while respecting normal tissue constraints) with concurrent 5-FU/capecitabine or gemcitabine as a radiosensitizer. Doses above 55
Gy may be possible in select cases; however, data are limited and normal tissue dose limits (see Table 1) should be maintained. For resected
cases, 45 Gy is delivered to the tumor bed, surgical anastomosis (hepaticojejunostomy and gastrojejunostomy may be omitted if clinically

and anastomoses paying careful attention to dose to bowel and stomach. The use of high-energy photon beams is preferred. SBRT is often
delivered in 1–5 fractions ranging from 5–25 Gy per fraction. IORT can be delivered in a single fraction alone (15–20 Gy) or in combination
with external beam RT (EBRT) (10–20 Gy).

• Several clinical trials (RTOG) now refer to atlases to assist with contouring and adjuvant RT planning
(http://www.rtog.org/CoreLab/ContouringAtlases.aspx).

PANC-F
(4 of 6)

PRINCIPLES OF RADIATION THERAPY

Continued on next pagebAdapted from RTOG 0936 (3-D conformal, 1.8-50.5) and RTOG 1102 (IMRT, 2.2 to 55 Gy)
cAdapted from RTOG 0848 (3-D or IMRT)

Structure Unresectable/Preoperative Recommendationsb Adjuvant/Resected Recommendationsc

Kidney
(right and left)

Not more than 30% of the total volume can receive
If two functioning kidneys present, not more than 50% of the right
and 65% of the left kidney should receive >18 Gy. For IMRT planning

Stomach,
duodenum,
jejunum can be between 45 and 55 Gy. 50–53.99 Gy. <15% of each organ volume can receive 45–49.99 Gy.

Liver Mean dose cannot exceed 30 Gy.

Spinal cord Max dose to a volume of at least 0.03 cc must

Table 1: Normal Tissue Dose Volume Recommendations
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Continued on next page

3D-CRT 3-D Conformal Radiation Therapy

IMRT Intensity-Modulated Radiation Therapy

SBRT Stereotactic Body Radiation Therapy

SABR Stereotactic Ablative Radiation Therapy

EBRT External Beam Radiation Therapy

ENI Elective Nodal Irradiation

IORT Intraoperative Radiation Therapy

DVH Dose-Volume Histogram

GTV Gross Tumor Volume

CTV Clinical Target Volume

IM Internal Margin: Variations in shape/size of CTV due to respiration and adjacent structures

ITV

PTV Planning Target Volume

BED Biologically Effective Dose

OAR Organ At Risk

ABC Airway Breathing Control

IGRT Image-Guided Radiation Therapy

4DCT Four-Dimensional Computed Tomography

CBCT Cone Beam Computed Tomography

Table 2: Commonly Used Radiation Therapy Abbreviations
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• Systemic therapy is used in the neoadjuvant or adjuvant setting and in the management of locally advanced unresectable and metastatic
disease.

• Goals of systemic therapy should be discussed with patients prior to initiation of therapy, and enrollment in a clinical trial is strongly
encouraged.

• Close follow-up of patients undergoing chemotherapy is indicated.
Metastatic
• Acceptable chemotherapy combinations for patients with good performance status include:

FOLFIRINOX1 (category 1) (preferred)
2 (category 1) (preferred)

3 (category 1)a
4

5 (especially for patients with possible hereditary cancers)
Fixed-dose rate gemcitabine, docetaxel, capecitabine (GTX regimen)6 (category 2B)

7 or CapeOx8)
• Acceptable monotherapy options for patients with poor performance status include:

Gemcitabine at 1000 mg/m2 over 30 minutes, weekly for 3 weeks every 28 days (category 1).
Fixed-dose-rate gemcitabine (10 mg/m2/minute) may substitute for standard infusion of gemcitabine over 30 minutes (category 2B).
Capecitabine or continuous infusion 5-FU (category 2B)

•

Locally Advanced
• Depending on performance status, mono- or combination systemic chemotherapy, as noted above, may be considered as initial therapy

prior to chemoradiation for appropriate patients with locally advanced, unresectable diseaseb. Patients should be evaluated for recovery
from hematologic and non-hematologic toxicity prior to initiation of chemoradiation. Patients who progress with metastatic disease are not
candidates for chemoradiation unless required for palliative purposes.

PANC-G
(1 of 3)

PRINCIPLES OF CHEMOTHERAPY (1 of 3)

See References on PANC-G (3 of 3)

See Adjuvant, and Neoadjuvant PANC-G (2 of 3)

aAlthough this combination significantly improved survival, the actual benefit was small, suggesting that only a small subset of patients benefit.
bBased on preliminary data from the LAP-07 trial, there is no clear survival benefit with the addition of conventional chemoradiation following gemcitabine monotherapy.

(Hammel P, Huguet F, van Laethem J-L, et al: Comparison of chemoradiotherapy and chemotherapy in patients with a locally advanced pancreatic cancer controlled
after 4 months of gemcitabine with or without erlotinib: Final results of the international phase III LAP 07 study. 2013 ASCO Annual Meeting. Abstract LBA4003.)
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Adjuvant
•

gemcitabine as adjuvant chemotherapy versus observation in resectable pancreatic adenocarcinoma.9
•

When the groups receiving adjuvant 5-FU/leucovorin and adjuvant gemcitabine were compared, median survival was 23.0 months and 23.6
months, respectively.10

• The use of gemcitabine-based chemotherapy is frequently combined, sequentially, with 5-FU-based chemoradiotherapy.
•

chemoradiation gemcitabine for postoperative adjuvant treatment.11

• For patients with good performance status who relapse after receiving adjuvant therapy,
paclitaxel are options depending on the length of time since completion of adjuvant therapy.

Neoadjuvant
•

sometimes included. Most NCCN Member Institutions prefer neoadjuvant therapy at a high-volume center.

PANC-G
(2 of 3)

PRINCIPLES OF CHEMOTHERAPY (2 of 3)

See References on PANC-G (3 of 3)

See Metastatic and Locally Advanced PANC-G (1 of 3)
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Used with the permission of the American Joint Committee on Cancer (AJCC), Chicago, Illinois. The original and primary source for this information is the AJCC Cancer
Staging Manual, Seventh Edition (2010) published by Springer Science+Business Media, LLC (SBM). (For complete information and data supporting the staging tables,
visit www.springer.com.) Any citation or quotation of this material must be credited to the AJCC as its primary source. The inclusion of this information herein does not
authorize any reuse or further distribution without the expressed, written permission of Springer SBM, on behalf of the AJCC.

Table 1
American Joint Committee on Cancer (AJCC) TNM Staging of Pancreatic Cancer (2010)

must apply to both clinical and pathologic staging.

ST-1

Primary Tumor (T)
TX Primary tumor cannot be assessed

T0 No evidence of primary tumor

Tis Carcinoma in situ*

T1  Tumor limited to the pancreas, 2 cm or less in greatest dimension

T2 Tumor limited to the pancreas, more than 2 cm in greatest dimension

T3 Tumor extends beyond the pancreas but without involvement of the
celiac axis or the superior mesenteric artery

T4 Tumor involves the celiac axis or the superior mesenteric artery
(unresectable primary tumor)

Stage Grouping
Stage 0 Tis   N0     M0
Stage IA T1   N0     M0
Stage IB T2   N0     M0
Stage IIA T3   N0     M0

Stage IIB  T1   N1     M0
T2   N1     M0
T3   N1     M0

Stage III T4   Any N     M0
Stage IV Any T   Any N     M1

Regional Lymph Nodes (N)
NX  Regional lymph nodes cannot be assessed

N0  No regional lymph node metastasis

N1  Regional lymph node metastasis

Distant Metastases (M)
M0  No distant metastases

M1  Distant metastasis
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P

Table 1

STK11

STK11

PRSS1
SPINK1  CFTR

CDKN2A

CDKN2A

MLH1 MSH2 MSH6 PMS2

BRCA1 BRCA2

BRCA2

BRCA1 BRCA2
BRCA

BRCA1 BRCA2

PALB2 FANCC FANCG,

ATM
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ATM
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p16  BRCA2

Diabetes and Pancreatic
Cancer
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Criteria for Resection

Pancreatic Protocol CT and MRI
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Endoscopic Ultrasound

Endoscopic Retrograde Cholangiopancreatography and MRI/Magnetic
Resonance Cholangiopancreatography
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PET/CT

 Biomarkers
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Differential
Diagnoses
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Future Clinical Trials: Recommendations for Design

Differential Diagnoses
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Differential Diagnoses,

P

P

P

Gemcitabine
Combinations
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P

Gemcitabine Plus Albumin-Bound Paclitaxel

P

Gemcitabine Plus Erlotinib and Other Targeted Therapeutics
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P P

Gemcitabine Plus Cisplatin

BRCA

P
BRCA
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BRCA PALB2

Gemcitabine Plus Fluoropyrimidine

P

GTX Regimen
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Leucovorin Shortage

P
P
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The Role of Radiation in Adjuvant Regimens

P
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Benefit of Adjuvant Chemoradiation in Patient Subsets

P
P
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Upfront Chemoradiation in Locally Advanced Disease

P
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Chemoradiation Following Chemotherapy in Locally Advanced Disease
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P
P
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Systemic
Therapy Approaches

 Palliative and
Supportive Care

Palliative and Supportive Care
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Possible
Role of Maintenance Therapy

Second-Line Systemic Therapy in the
Advanced Setting

Systemic
Therapy Approaches

Chemoradiation for Locally Advanced
Disease

Effect of Clinical Volume
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Criteria for Resection

Primary Surgery for Pancreatic Cancer
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Severe Tumor-
Associated Abdominal Pain

Pancreatoduodenectomy (Whipple Procedure)
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Distal Pancreatectomy
Portal Vein Resection
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P

Pylorus Preservation

Pancreatic Anastomosis

P

Ipsen Ex. 2036, Page 68 of 130



P

Extended Lymphadenectomy

Ipsen Ex. 2036, Page 69 of 130



Preoperative Biliary Drainage

P

Palliation and Supportive Care
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Effect of Clinical Volume

P
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P

Specimen Or entation, Sectioning, Pathologic Analysis, and Reporting

Pathologic Analysis: Specimen Orientation, Histologic Sections, and
Reporting  minimum

Lymph Node Counts and Lymph Node Ratio
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P

Whipple Specimen

Pathologic Analysis: Specimen Orientation, Histologic Sections, and
Reporting

Pathologic
Analysis: Specimen Orientation, Histologic Sections, and Reporting

P

P
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Distal Pancreatectomy Specimen

Pathologic Analysis: Specimen
Orientation, Histologic Sections, and Reporting

Postoperative (Adjuvant) Therapy

Systemic Therapy Approaches Chemoradiation Approaches
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Preoperative (Neoadjuvant) Therapy

Preoperative Biliary
Drainage,
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Neoadjuvant Therapy in Borderline Resectable Disease
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Neoadjuvant Therapy in Resectable Disease
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Adjuvant Treatment After Neoadjuvant Therapy
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Preoperative Biliary
Drainage
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Gastric Outlet

Obstruction Severe Tumor-Associated Abdominal Pain

Ipsen Ex. 2036, Page 80 of 130



P

Ipsen Ex. 2036, Page 81 of 130



Ipsen Ex. 2036, Page 82 of 130



Ipsen Ex. 2036, Page 83 of 130



Ipsen Ex. 2036, Page 84 of 130



STK11
PRSS1,
SPINK1, CFTR
CDKN2A

MLH1, MSH2
(MSH6)
BRCA1,
BRCA2

palladin PALLD
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Posterior margin
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