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Pancreatic ductal adenocarcinoma (PDA)

 Highly aggressive tumor which carries a
high mortality rate

* Fourth most common cause of cancer-
related death in the US in both males and
females

* Incidence is increasing

Vincent A et al. Pancreatic cancer. Lancet 2011.
Siegel R et al. Cancer statistics, 2012. Cancer J Clin 2012.
Howlader N, et al. SEER Cancer Statistics Review, 1975-2009.
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Pancreatic ductal adenocarcinoma (PDA)

Accurate diagnosis and staging

* Only 15-20% have potentially resectable disease at the time
of their presentation

» Patients with complete, incomplete or margin positive
resection (RO or R1 residual microscopic / R2 residual
macroscopic disease respectively) have progressively
decreasing survival rates

» Complete margin negative surgical resection (RO resection)
remains the main hope of improved survival and potential
cure of the tumor

Conlon KC, et al. Long-term survival after curative resection for pancreatic ductal
adenocarcinoma. Clinicopathologic analysis of 5-year survivors. Ann Surg 1996.
Varadhachary GR, et al. Borderline resectable pancreatic cancer: definitions,
management, and role of preoperative therapy. Ann Surg Oncol 2006.

Pancreatic cancer staging

Accurate staging and determination of the disease extent

propri
Adequate imaging _I— Proper reporting
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Imaging modalities

» Endoscopic Ultrasound
« Computed Tomography

« Magnetic Resonance Imaging/
Cholangiopancreatography

Endoscopic Ultrasound

* Direct interface with pancreas

* High resolution images (can help in detection of small
tumors which are not visible or have similar density to
surrounding pancreatic parenchyma on CT & MR)

* Allows tissue sampling
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Computed Tomography

MDCT angiography
» Thin slice acquisitions
» High spatial resolution

Computed Tomography

« MDCT angiography
» Thin slice acquisitions
+ High spatial resolution
* Multi-planar reformats (coronal, sagittal and curved planar)
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Computed Tomography

+ MDCT angiography
» Thin slice acquisitions
» High spatial resolution
* Multi-planar reformats (coronal, sagittal and curved planar)
3D reconstruction of vessels

Computed Tomography

« MDCT angiography
* Biphasic acquisition (pancreatic
and portal venous phase)

* Detection of most PDA which are A\
hypo-attenuating compared to
pancreas and best visualized on
the pancreatic phase
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Computed Tomography

Imaging Role is to evaluate:

I. The appearance, size and location of the lesion

II. The surrounding vessels for possible involvement
[ll. Extra-pancreatic extension and metastasis

PDA Appearance
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Pancreatic phase Portal venous phase

Pancreatic versus portal venous conspicuity of PNC lesion
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Computed Tomography

« MDCT
» Small but significant number of tumors are iso-attenuating on CT
which are indirectly assessed through secondary signs (ex:
Abruptly interrupted PD or CBD dilatation, focal pancreatic
contour bulge, localized atrophy)
’.

Unremarkable pancreas J,

Kim JH, et al. Visually isoattenuating pancreatic adenocarcinoma at dynamic-enhanced CT: frequency, clinical
and pathologic characteristics, and diagnosis at imaging examinations. Radiology 2010

Computed Tomography

hypoattenuating tumors isoattenuating tumors

R. W. Prokesch, et. al. Isoattenuating Pancreatic Adenocarcinoma at Multi-
Detector Row CT: Secondary Signs. Radiology. 2002.
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Computed Tomography

* MDCT

» secondary signs (ex: Abruptly interrupted PD or CBD dilatation,
focal pancreatic contour bulge, localized atrophy)

Computed Tomography

* MDCT

» secondary signs (ex: Abruptly interrupted PD or CBD dilatation,
focal pancreatic contour bulge, localized atrophy)
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Magnetic Resonance Imaging (MRI)

* Similar sensitivity and specificity to MDCT to stage PDA

* Limited use due to availability, expertise, cost, spatial resolution

Best role as problem solving for iso-attenuating pancreatic lesions and
characterization of indeterminate hepatic lesions on MDCT

Koelblinger C, et al. Gadobenate dimeglumine-enhanced 3.0-T MR imaging versus
multiphasic 64-detector row CT: prospective evaluation in patients suspected of
having pancreatic cancer. Radiology 2011

CT versus MR
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MR Cholangiopancreatography (MRCP)

Interrupted CBD and PD ducts
(Double Duct sign)

Grading of vascular contact

» Graded vessel involvement using a 0- to 4-
point scale based on circumferential
contiguity of tumor to vessel

* If >50% tumor contact (grades 3 and 4),
the tumor would not be resectable
(sensitivity and specificity for unresectability
is 84% and 98%)

LU DS, et al. Local staging of pancreatic cancer: criteria for
unresectability of major vessels as revealed by pancreatic-phase, thin
section helical CT. AJR 1997.
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Vascular assessment (Arterial)
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Arterial contact

Assessment based on:
* degree of tumor contact with the vessel circumference
* whether vessel caliber narrowing or contour deformity
is present

Less than 180 More than 180 Deformity

Venous Contact

Less than 180 More than 180 Deformity

Tear drop Deformity
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RADIOLOGY
REPORTING
TEMPLATE

Why

 The variability in expertise and definition of
disease extent among different practitioners

 Frequent lack of complete reporting of pertinent
imaging findings

* Need for standardized template for radiology

reporting, using universally accepted and agreed
on terminology

* Clinicians need
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How

 Expertise in the field from all disciplines involved

» Consensus on the necessary acceptable
requirements for adequate diagnostic exam and
basic complete imaging findings reporting
necessary for the accurate disease extent staging

Mahmoud M. Al-Hawary, MD
lsaac R. Francis, MD
Suresh T. Chari, MD
Elliot K. Fishman, MD
David M. Hough, MD
David S. Lu, MD

Michael Macari, MD!
Alec J. Megibow, MD
Frank H. Miller, MD
Koenraad J. Mortele, MD
Nipun B. Merchant, MD
Rebecca M. Minter, MD
Eric P. Tamm, MD
Dushyant V. Sahani, MD
Diane M. Simeane, MD

Pancreatic Ductal
Adenocarcinoma Radiology
Reporting Templ ~ONSensus

Statement of the ¢

SLHDJ3Y TVIFILS ¥ KIeisH TSk

Radiaiogy: Vokume 270: Number 1—Januery 2014
Gastroenterology 2014;146:291-304

Aim
 Standardize nomenclature for imaging finding

« Establish a template structure that would provide
complete, pertinent, and accurate reporting to
optimize treatment recommendations

 Proper and uniform staging facilitates more
accurate enrollment in clinical trials, aiding in the
analysis of clinical trials results and comparison
across institutions
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Reporting Template

* Three parts:
* Arterial assessment
« Venous assessment

* Local and distant tumor extension
» Adjacent organs involvement
» Lymph nodes status and metastasis (liver, peritoneal, others)

* Vascular assessment

» Degree of arterial contact
+ Solid tumor contact
+ Hazy fat density (frequently post treatment)
+ Caliber narrowing or contour deformity
» Extension along SMA and SMV jejunal branches, CHA branches
* Thrombosis

Al-Hawary MM et al. Pancreatic ductal adenocarcinoma radiology reporting template:
consensus statement of the society of abdominal radiology and the American pancreatic
association. Gastroenterology. 2014. Radiology. 2014.

Morphologic evaluation

» Appearance
* Hypo, iso or Hyper attenuating

* Size
* Location
* Head or body
« Pancreatic duct narrowing
« CBD narrowing
« Calcifications

Copyright 2016©, National Comprehensive Cancer Network®. All rights reserved. No part of this publication may be reproduced or
transmitted in any other form or by any means, electronic or mechanical, without first obtaining written permission from NCCN®.,



Morphologic evaluation

* Location: Head/uncinate or Body/tail

* Right of SMV

potentially suitable for a pancreatoduodenectomy

* |eft of SMV

potentially suitable for distal pancreatectomy

Arterial evaluation

List every relevant vessel
SMA
CA
CHA
Arterial variants if present

Describe degree of contact
+ <180 degree of the vessels circumference
» > 180 degree of the vessels circumference

Presence of caliber narrowing or contour deformity
* Most specific for vessel involvement

Particular attention to
* CHA branches (RHA and LHA) involvement
» SMA jejunal branches involvement
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Arterial evaluation SMA contact

Less than 180 degree contact More than 180 degree contact

Arterial evaluation SMA contact

Cosma B8 . A
branch y \r-

T,
SMA_". f

branch i

SMA jejunal branches involvement
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Arterial evaluation CA contact

Less than 180 degree contact

Arterial evaluation CHA contact

HA
bifurcation CHA

CA
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Arterial evaluation R RHA contact

Venous evaluation

List every relvant vessel
+ MPV
+ SMA

Describe degree of contact
» <180 degree of the vessels circumference
» > 180 degree of the vessels circumference
» Thrombosis or collaterals if present

Presence of caliber narrowing or contour deformity (including tear
drop deformity)

* Most specific for vessel involvement

Particular attention to
* SMV jejunal branches involvement
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Venous evaluation SMV

Less than 180 degree contact

Venous evaluation SMV

More than 180 contact and deformity
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Collaterals

More than 180 degree contact with narrowing and collaterals

Venous evaluation SMV

SMV occlusion
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Venous evaluation Thrombosis

Extra-pancreatic evaluation

* Liver lesions
» Suspicious/Indeterminate
* Benign

* Peritoneal nodules

* LN

* Location (important if local or distant), can change
staging to metastatic

* Invasion of surrounding organs
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Extra-pancreatic evaluation Liver

Suspicious lesions

Extra-pancreatic evaluation LN
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Extra-pancreatic evaluation LN
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Impression

* Tumor
» Size and location

» Vascular contact
* Which vessels are involved
 Degree of contact

* Metastatic evaluation
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National

Comprehensive NCCN Guidelines Version 1.2016

NCCN | Cancer

Network® Pancreatic Adenocarcinoma
CRITERIA DEFINING RESECTABILITY STATUS'
Resectability |Arterial Venous
Status
Resectable Neo arterial tumor contact (celiac axis [CA], superior mesenteric artery No tumor contact with the superior mesenteric
[SMA], or common hepatic artery [CHA]). vein (SMV) or portal vein (PV) or £180° contact
without vein contour irregularity.
Borderline Pancreatic head /i inats + Solid tumor contact with the SMV or PV of
Resectable + Solid tumor contact with CHA without extension to celiac axis or >180°, contact of <180° with contour irregularity
hepatic artery bifurcation allowing for safe and complete resection and of the vein or thrombosis of the vein but with
reconstruction. suitable vessel proximal and distal to the site
« Solid tumor contact with the SMA of £180° of involvement allowing for safe and complete
« Presence of variant arterial anatomy (ex: accessory right hepatic artery, | r ion and vein i
replaced right hepatic artery, replaced CHA and the origin of replaced
or accessory artery) and the presence and degree of tumor contact + Solid tumor contact with the inferior vena cava

should be should be noted if present as it may affect surgical planning. | (IVC).

P . -

+ Solid tumor contact with the CA of <180°

+ Solid tumor contact with the CA of >180° without involvement of the
aorta and with intact and uninvolved gastroduodenal artery [some
members prefer this criteria to be in the unresectable category].

U table |- Distant is (including non-regional lymph node metastasis)
. = Unreconstructible SMV/PV due to tumor
+ Solid tumor contact with SMA >180° involvement or occlusion (can be due to tumor
« Solid tumor contact with the CA >180° or bland thrombus) o
« Solid tumor contact with the first jejunal SMA branch + Contact with most proximal draining jejunal
. branch into SMV
Body and tail i

+ Solid tumor contact of >180° with the SMA or CA

* Unreconstructible SMV/PV due to tumor
= Solid tumor contact with the CA and aortic involvement

involvement or occlusion (can be due to tumor

or bland thrombus)

TAl-Hawary MM, Francis IR, Chari ST, et al. P: ic ductal i [k gy reporting template: consensus statement PANC-B
of the Society of Abdominal Radiology and the i Pa ti iation. i 2014 Jan; 270(1):248-260.

2016 National Comprehensive Cancer Network, Inc. Al rights reserved. These guidelines and this illustration may not be reproduced In any form without the express written permission of NCCN®.
To view the most recent and complete version of the NCCN Guidelines, go anline to NCEN.org.

National

ST ggiirrehensiva NCCN Guidelines Version 1.2016

Network® Pancreatic Adenocarcinoma

PRINCIPLES OF DIAGNOSIS, IMAGING, AND STAGING
PANCREATIC CANCER RADIOLOGY REPORTING TEMPLATE’

Morphologic Evaluation
Appearance (in the pancreatic parenchymal phase) O Hypoattenuating | O Iscattenuating O Hyperattenuating
Size (maximal axial dimension in centimeters) O Measurable O Nonmeasurable
(isoattenuating tumors)

Location O Head/uncinate O Body#tail (left of SMV)

(right of SMV)
Pancreatic duct narrowing/abrupt cutoff with or without upstream | O Present O Absent
dilatation
Biliary tree abrupt cutoff with or without upstream dilatation O Present O Absent

Reporting template continued on next page

1 Adapted from: Al-Hawary MM, Francis IR, Chari ST, et al. Panct ductal ad rein diology reporting : PANC-A
statement of the Society of Abdominal Radiclogy and the American P . Radiols 2014 Jan; 270(1):248-260.
2016 National Comprehensive Cancer Network, Inc. Al rights reserved. These guidelines and this illustration may not be reproduced In any form without the express written permission of NCCN®.

To view the most recent and complete version of the NCCN Guidelines, go anline to NCEN.org.
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National

Comprehensive. NCCN Guidelines Version 1.2016

NCCN | Cancer . 3
Network® Pancreatic Adenocarcinoma

PANCREATIC CANCER RADIOLOGY REPORTING TEMPLATE!'

Arterial Evaluation

SMA Contact O Present O Absent

Degree of solid soft-tissue contact 0 =180 O >180

Degree of i hazy i ling contact | O <180 0>180

Focal vessel narrewing or contour irregularity O Present O Absent

Extension to first SMA branch O Present O Absent

Celiac Axis Contact O Present O Absent

Degree of solid soft-tissue contact O =180 a=180

Degree of ii hazy i ing contact | O <180 O >180

Focal vessel narrowing or contour irregularity O Present O Absent

CHA Contact O Present O Absent

Degree of solid soft-tissue contact 0 =180 O >180

Degree of i hazy i ing contact | 01 <180 0 >180

Focal vessel narrowing or contour irregularity O Present 0 Absent

Extension to celiac axis O Present O Absent

Extension to bifurcation of right/left hepatic artery O Present O Absent

Arterial Variant O Present O Absent

Variant anatomy O Accessory right | O Replaced right | O Replaced commen | O Others (origin of replaced or

hepatic artery hepatic artery hepatic artery accessory artery)

Variant vessel contact O Present O Absent

Degree of solid soft-tissue contact 0=180 a>180

Degree of increased hazy attenuation/stranding contact | O <180 ad>180

Focal vessel narrowing or contour irregularity O Present O Absent
1Adap|ed from: Al-Hawary MM, Francis IR, Chari ST, et al. Pancreatic ductal adenucarclnorra radiology reporting template: consensus PANC_A
statement of the Society of Abdeminal and the F . 2014 Jan; 270(1):248-260.

2015 National Comprehensive Cancer Network, Inc. All ights reserved, These guldelines and this ilustration may not b mpmdutld In any form without the express written permission of NCCN®.
To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.

National

ST gggrrehenswa NCCN Guidelines Version 1.2016

Network® Pancreatic Adenocarcinoma

PRINCIPLES OF DIAGNOSIS, IMAGING, AND STAGING
PANCREATIC CANCER RADIOLOGY REPORTING TEMPLATE’

Venous Evaluation
MPV Contact O Present O Absent O Complete
occlusion
Degree of solid soft-tissue contact 0 <180 0 >180
Degree of increased hazy attenuation/stranding contact 0 <180 0 >180
Focal vessel narrowing or contour irregularity (tethering or tear drop) | O Present O Absent
SMV Contact O Present O Absent O Complete
occlusion
Degree of solid soft-tissue contact 0 =180 0 >180
Degree of increased hazy attenuation/stranding contact 0 <180 O >180
Focal vessel narrowing or contour irregularity (tethering or tear drop) | O Present O Absent
Extension O Present O Absent
Other
Thrombus within vein (tumor, bland) O Present O Absent
O MPV
O sMv
O Splenic vein
Venous collaterals O Present O Absent
O Around pancreatic head
O Porta hepatis
O Root of the mesentery
O Left upper quadrant

Reporting template continued on next page
1Adapted from: Al-Hawary MM, Francis IR, Chari ST, et al. P ductal ad reporting . PANC A
statement of the Society of Abdominal Radiclogy and the American P { iation. Radiol 2014 Jan; 270(1):248-260. i

2016 National Comprehensive Cancer Network, Inc. Al rights reserved. These guidelines and this illustration may not be reproduced In any form without the express written permission of NCCN®.
To view the most recent and complete version of the NCCN Guidelines, go anline to NCEN.org.
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National

Comprehensive. NCCN Guidelines Version 1.2016
NCCN | Cancer . 3
Pancreatic Adenocarcinoma

Network®

PRINCIPLES OF DIAGNOSIS, IMAGING, AND STAGING
PANCREATIC CANCER RADIOLOGY REPORTING TEMPLATE'

Extrapancreatic Evaluation
Liver lesions

O Present O Absent
O Suspicious
O Indeterminate
O Likely benign
O Present
O Present
O Present
O Porta hepatis
0O Celiac
O Splenic hilum
0O Paraaortic
O Aortocaval
O Other.
O Present
- Organs involved:

O Absent
O Absent
0O Absent

Peritoneal or omental nodules
Ascites
Suspicious lymph nodes

Other extrapancreatic disease (invasion of adjacent structures) O Absent

Impression

Tumor location:
O Absent

Tumor size;

O Present
« Vessel involved:
- Extent:

O Present (Location

Vascular contact

O Absent

Metastasis

1F\da}:»ted from: Al-Hawary MM, Francis IR, Chari ST, et al. Pancreatic ductal adenocarcinoma radiology reporting template: consensus PANC A
statement of the Society of Abdominal Radiclogy and the American Pancreatic Association. Radiclogy. 2014 Jan; 270(1):248-260. =
2016 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this may not be In any form without the express written permission of NCCN®.

To view the most recent and complete version of the NCCN Guidelines, go anline to NCEN.org.

Reporting Template

Venous evaluation
MPV: Present, shaent,

Degres of sold sofl-tksue conacr: <1807 or =180

Morphologic Evaluation

I phasc)

omplete acchsion

Dpres of swreaed hany abemstonianding 1RO o w1907
Focal vessel namowing or comow imegubirity (ethering of tear deop): presen of sbsen

SMV: Present, sheent, or complese sechsion

Arterial evaluation

SMA: Prosent or shsent
Deegree of sobid sofl-isue contact: <1807 or >180°
Degree of incrensed by tienmtion/stranding contact: S180% o = 15807
Focal vesscl mrmowing or conour imcgubirity: present or absers
Fxtes fist SMA branche presers or absens

Celiac Axis:
Degree of sobd sofl-isue contact: <1807 or 1507

wscnl or abscnt

Degree of incrensed by ttenmtion/stranding contact: S180° o = 1580°
Focal vesscl namowing or contour imcgubirity: prosent or absert
CHA: Present or abrent
Degres of solid soll-tssue contact: <1807 or >150°
Degree of incrensed by tienmtion/stranding contact: S180% o = 15807
Focal venscl mrmowing or comour imcgubrity: prosent or abert
Extoman ook axh: peesent or absent
Este o bilrcation ofight/eft hepatic anery: present of absent
Anerial Variant: Preseet of abser
sory right hepstic anery, rephiced right hep:
Ty others (orgn of repho 2

Variare arstomy
common hepatic

Varint vesscl contact: presend or abscrt
Depree of sold sofl-isue contact: <1807 ar 1507
Degree of icrensed hazy atienmtion/stmmnding contsct: S180° or = 180°

Focal vessel namowing or comowr Eregulirity: present or absen

Degree of solid sofl- tisuc contact: 1807 or > 1507
Degres of mcreased hary afienstionfstranding contact: <180° or =807
Focal vessel namowing or comowr imegubirity (tethering or 1ear drop)c presemt or sheem
Euension wo first dreaining veine present or absers
Thrombus within vem: present or absent (MPY, SMV, or splenic vem) (amor, bland)
Venoss colisterals: present or absent {around pancreatic bead, ports hepatis, ot of the
mesentery. of kefl upper quadrant)
Extrapancreatic evaluation
Liver lesions: present or shaent; suspicio rate or Bely bengn
Pertoncal or omental modules: present o absent
Ascies: present or ahserd

Suspicious hymph nodess: present or abvent (porta hepatis, cele, spkc B, pama

aorocaal)
Orther exmapancreaic disease (imasion of sdjscen soacowes): present or ahsent
Impression: Tumor st and bearion

Vasculir contact: ahsent or present (vessel imolwed and exient)

Metastas: absent or present {location)

Al-Hawary MM et al. Pancreatic ductal adenocarcinoma radiology reporting template:
consensus statement of the society of abdominal radiology and the American pancreatic
association. Gastroenterology. 2014. Radiology. 2014.
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Conclusion

* For patients with PDA optimal imaging
techniques and adequate reporting of
imaging findings (complete, pertinent,
and accurate) is essential for proper
disease extent evaluation
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