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Cuthbert Dukes 1932: Nodes
as a prognostic factor

A cases - carcinoma Is limited to the wall of the
rectum, no extension into the extra-rectal
tissues and no metastases in lymph nodes.

B cases - carcinoma has spread by direct
continuity to the extra-rectal tissues but has not
yet invaded the regional nodes,

C cases - metastases are present in the
regional lymph nodes.

system predicted prognosis and became a
gold standard: Three-year survival after surgery
was 80%, 73% and 7% for A,B and C
respectively.




There are big problems with
the current TNM system and
preoperative staging rectal
cancer.....




The problems with TNM

T3 category is enormous and survivals range from
90% (same as Dukes A) to 25%

Stage lll classification is too heterogeneous
TNM does not take into account CRM status

TNM does not take into account extramural
vascular invasion

TNM does not take into account low rectal cancer
stage system

Using T and N staging does not perform
adequately in the assessment following
neoadjuvant therapy
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These tumours have entirely
different prognostic outcomes
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Current evidence base for
preoperative local staging
assessment using MR




#1. ldentifying patients at risk of
Local Recurrence

Cancerdeath in colorectal cancer

Tumour present at

the circumferential
resection margins of
the specimen

Local recurrence
e Survival <40%




#1. ldentifying patients at risk of
Local Recurrence

First description of the mesorectal fascia using
MRI. Brown G, Radiology 1999




#1. ldentifying patients at risk of
Local Recurrence

SR e R RS | he mesorectal fascia represents the potential CRM in

VARSI REREIGNEEE natients undergoing TME. Clear demonstration of the
mesorectal fascia by MRI enables prediction of final CRM
status in patients having this operation. CRM involvement
was predicted when tumour extended to within 1 mm of
the mesorectal fascia on magnetic resonance images; while
British Journal of Surgery 2003; 90: 35




#1. ldentifying patients at risk of
Local Recurrence

SR e R RS | he mesorectal fascia represents the potential CRM in

MRI. E. Clear demonstration of the

enables prediction of final CRM

Tha

only 1mm cut-off on MRI predicts

local recurrence 1is operation. CRM involvement
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#1. ldentifying patients at risk of
Local Recurrence

Published Ahead of Print on November 25, 2013 as 10.1200/JC0.2012.45.3258
Firg The latest version is at http://jco.ascopubs.org/cgi/doi/10.1200/JC0.2012.45.3258 L‘-I’ltiﬂl CR}J 1 n

M _ - - rration of the
JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT e

of final CRM

1 involvement

ithin 1 mm of

images; while

Preoperative Magnetic Resonance Imaging Assessment of
Circumferential Resection Margin Predicts Disease-Free
Survival and Local Recurrence: 5-Year Follow-Up Results of
the MERCURY Study

Fiona G.M. Taylor, I
David Sebag



#1. ldentifying patients at risk of
Local Recurrence

Published Ahead of Print on November 25, 2013 as 10.1200/JC0.2012.45.3258
The latest version is at http://jco.ascopubs.org/cgi/doi/10.1200/JC0.2012.45.3258 ntial CRM in

_ o - rration of the
JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT . .
of final CRM

Conclusion

High-resolution MRI preoperative assessment of CEM status is superior to AJCC TNM-based
criteria for assessing risk of LR, DFS, and OS. Furthermore, MRI CRM involvement is significantly
assoclated with distant metastatic disease; therefore, colorectal cancer teams could intensify

treatment and follow-up accordingly to improve survival outcomes.

J Clin Oncol 31. © 2013 by Amencan Society of Clinical Oncology




#1. ldentifying patients at risk of
Local Recurrence
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Kaplan - Meier plots for Time till Local Recurrence Di‘ hI’l'EI 1 CR_LEI

by MRI CRM Positive & Negative Patients

Conclusion
Hr'iff"”'“;ur' 0 Gl MR directed multidisciplinary team
Criteria 1mor -~ [ v - .
associate( P preoperative treatment strategy: the
treatment | way to eliminate positive
circumferential margins?

J Clin Dﬂ.

26% rate of tumour involvement of margins when
preoperafive discussion of MRI scans compared with
8% when preoperative discussion takes place

MRI negative (p{[] 001)

— MRlpostive Mandatory discussion of preoperafive MRI scans

introduced in 2003, positive CRM rate is now 2-3%

,}‘ Burton S, Brown G Damels IR, Norman AR, Mason B,
mm Cunningham D. BrJ Cancer. 2006 Feb 13,94(3):351-7
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Conclusion
Hr'iff"'r'i'eiﬂi'r' 0 MRI directed multidisciplinary team
criteria Tor . _
associate( _ W preoperative tru.ea.tmentstra.at.egy. the
treatment | way to eliminate positive

circumferential margins?

Cln Oné | Hazard ratio | |
: 26% rate of tumour involvement of margins when

3.8 (95%CI: 1.7 8 preoperative discussion of MRI scans compared with
; 8% when preoperative discussion takes place
MRI negatve (p::[] 001)
— WRIpastne Mandatory discussion of preoperative MRI scans

introduced in 2003, positive CRM rate is now 2-3%

4 ,}‘ Burton S, Brown G Damels IR, Norman AR, Mason B,
2% mm Cunningham D. BrJ Cancer. 2006 Feb 13;94(3):351-7.
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#2. ldentifying patients who
require surgery beyond TME

30% of patients present !
with tumourinvolving ‘
mesorectal marging
Preoperative CRT
reducesthisrateto 15% .
on posttreatmentMRI
Persistence ofymrCRM
involvement associated
with 4 fold risk of local
recurrence compared
with ymrCRM clear




#2. ldentifying patients who
require surgery beyond TME

Consensus statement on the multidisciplinary management of
patients with recurrent and primary rectal cancer beyond total
mesorectal excision planes

The Bevond TME Collaborative*

Correspondence to: Professor P. Telkis, Department of Colorectal Surgery, Imperial College and the Royal Marsden Hospital, Fulham Road, London
SW3 6]], UK (e-mail: p.tekkis@imperial.ac.uk)

Consensus abstract

Background: The management of primary rectal cancer beyond total mesorectal excision planes (PRC-
bTME) and recurrent rectal cancer (RRC) is challenging. There is global variation in standards and no
guidelines exist. To achieve cure most patients require extended, multivisceral, exenterative surgery,
beyond conventional total mesorectal excision planes. The aim of the Bevond TME Group was to achieve
consensus on the definitions and principles of management, and to identify areas of research priority.

Methods: Delphi methodology was used to achieve consensus. The Group consisted of invited experts
from surgery, radiology, oncology and pathology. The process included two international dedicated
discussion conferences, formal feedback, three rounds of editing and two rounds of anonymized web-
based voting. Consensus was achieved with more than 80 per cent agreement; less than 80 per cent
agreement indicated low consensus. During conferences held in September 2011 and March 2012, open




#2. ldentifying patients who
require surgery beyond TME
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patients with recurrent and e
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The Beyond TME Collaborative* :;

Consensus abstract

Background: The management of primary rect
bTME) and recurrent rectal cancer (RRC) is cl 't
guidelines exist. To achieve cure most patient -
bevond conventional total mesorectal excision p (NHS
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consensus on the definitions and principles of nf? - : :
Methods: Delphi methodology was used to achieve consensus. The Jmup consisted of invited e\pertb
from surgery, radiology, oncology and pathology. The process included two international dedicated
discussion conferences, formal feedback, three rounds of editing and two rounds of anonymized web-
based voting. Consensus was achieved with more than 80 per cent agreement; less than 80 per cent

agreement indicated low consensus. During conferences held in September 2011 and March 2012, open
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#2. ldentifying patients who
require surgery beyond TME

T ozl M st
Disease affects central compartment
Above the peritoneal reflection within the pelvis
Disezse is present/ absent
Ureters are free of disease

Below the Peritoneum anteriorly

Pelvic fascia are free of disease ) eyon ]E :
Pelvic sidewall compartment are free ufdts&as&
Internal'external iliac arterial fivenous branches JO'ﬂ al tment

are free of disease
sacrotuberous/zacrospinous

Bladder /Uterus/Vagina/Ovaries Frostate/Seminal F'Ir:lfll:lrrl'us.l'Fqul’[uEEtuﬂr . ; B |
vesicles/Urethra are free of disease Infralevator compartment |
Levator muscles are free of disease
Posteriorly sphincter complex are free of disease J
The baony cortex/peniosteum from 51-52 is/ 5 not involved
Thre by Cortest/pencsteum from 53-55 /coceyx s/ its not “ Anterior
Vaginal introtus/urethra : free of diseaze 1 s

involved by disesse

Presacral fascia (51/52/50/54/55) 5 not involved by
disezse

Scaatic nerved 51752 nerve roots

Mo disease

Retropubic space: . free of disease

summary:

MRl Overallstage: T N W  [EMVI
positive] [EMVI negative] [PSW positive ]
[PSVW negative], Total number of compartments, |—_—G

Closest potential surgical marging are located, 2R
Rezection would require: ) per cent

FCONIerences nel September ZUTT and varch 2012, open

ed experts




#2. ldentifying patients who
require surgery beyond TME
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#2. ldentifying patients who
require surgery beyond TME
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3. Anatomic Surgical and
Therapeutic Road Map




3. Anatomic Surgical and
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3. Anatomic Surgical and
Mesorectal 1ascla and )

Rectoqnnml faceia

Perltoneal reﬂectlon
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3. Anatnmier Siirnical and

Denonvilliers Fascia
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#3. Anatomic Surgical and
Therapeutlc Road Map
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4. Staging and assessment of
low rectal cancer




A A

APE showing perforation

just above level of levator

insertion (red arrow)
Area of perforation lies in
upper anal canal 42mm

from anal verge
Salerno et al BJS 2008




The triangle of “danger” —at or just above puborectalis sling Ie nt Of
Tumourn this space results in TME plane CRM involvement
These tumours require ELAPE to avotd positive CRM

The outer Imm of internal iph'mctbr muscularis (o (openatrow) must be free of tumour for plane to
be safe -as the distal muscle tube forms the CRM i TME },Ime APE compared withELAPE
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Staging nomenclature

— MRI Stage 1, tumor on MRI images appears confined
to bowel wall but not through full thickness (with
intact outer muscle coat).

— 2. MRI Stage 2, tumor on MRI replaces the muscle

coat but does not extend into the intersphincteric
plane.

- 3. MRI Stage 3, tumor on MRI invading mnto the
intersphincteric plane or lying within 1mm of levator
muscle.

— 4. MRI Stage 4, tumor Invading into the external anal
sphincter and infiltrating/extending beyond the
levators +/- Invading adjacent organ.

PELICAN



b Zent of
MRI prediction of outcome for [
low rectal cancer

ThBLl i Rewechion mann jlatu

= Diseases Of The Colon & Rectum Volume 32: 4 (2009)
PELICAN
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Findings

-

— Overall pCRM mvolvement was 9.0% [05% CI : 5.0-
12.3], significantly lower than previously reported
rates of 30%.

— Patients with no adverse MRI features and a “safe”
mrLRP underwent sphincter preserving surgery
without preoperative radiotherapy, resulting in a 1.6%
pCRM rate.

— The pCRM rate increased 5-fold for an “unsafe”
compared with “safe” preoperative mrLRP [odds ratio

(OR)=5.5;95% C1, 2.3-13.3)].

PELICAN



#4. Staging and assessment
of low rectal cancer

| J L - -
rates of 30%.
— Patients with no adverse MRI features and a “safe”
mrLRP underwent sphincter preserving surgery
without preoperative radiotherapy, resulting in a 1.6%
pCRM rate.
— The pCRM rate increased 5-fold for an “unsafe”
Battersby, N. J., How, P., Moran, B., Stelzner, S., West, N. P., Branagan, G. et al.

MERCURY Il Study Group. (2015).

Prospective Validation of a Low Rectal Cancer Magnetic Resonance Imaging
Staging System and

Development of a Local Recurrence Risk Stratification Model: The MERCURY |I
Study. Ann Surg. 2015

PELICAN




#5. MRI assessment of depth of tumour spread
gives the most accurate prognostic information

Limitations of the TNM - T3 category forms

80% of rectal cancers

Jass (st Marks, UK) © - independent
prognostic significance

Harrison (Tennessee, USA): prognostic score
depth of spread in mm

Cawthorne (Guildford, UK): depth of spread
significance

Merkel and Hermanek (Erlangen, Germany s,
T3=<5mm

T3 subclassification
» T3 <1mm il J'[
. Tin=1-5mm
+ Tie=4-15mm

T3=6mm

+ T3d=15mm (TNM siaging system 1953
Sk



#5. MRI assessment of depth of tumour spread
gives the most accurate prognostic information

‘measuring extramural depth is the least subjective and
most reliable of all the observations by radiologists”

.. . 1“g Ls i -

295/311(95 %) patients who underwent primary surgery.
The mean difference between MRI and histopathology assessment of
tumor EMD was -0.046 mm, SD = 3.85 mm, the 95 % Cl was -0.487 to

0.395 mm.
MRI and histopathology assessment oftumor spread are considered
equivalentto within 0.5 mm (6R). Radiology 2007




#5. MRI assessment of depth of tumour spread
gives the most accurate prognostic information

“‘measuring extramural depth is the least subjective and

- - "
mrT3<dmm has same outcomes as pT2 tumours °|°g|8ts

f mrCRM and mrEMVI negative
Irrespective of N stage
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equivalentto within 0.5 mm (6R). Radiology 2007




#5. MRI assessment of depth of tumour spread
gives the most accurate prognostic information

‘measuring extramural depth is the least subiective and
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Taylor et al, MERCURY
Annals of Surgery 2011

equivalentto within 0.5 mm (6R). Kadiology 2007




#5. MRI assessment of depth of
tumour spread gives the most
accurate prognostlc Information
mrT3<5mm h - | ctal cancers: egardless of

f -] S8 TABLE 3. Outcomes for MRI-predicted Good Prognosis Patients and Effect of Univariate and Multivariate Analysis Local

\ 2 " i &
S Recurrence, Soyear Overall Sunival and Disease-free Sunia

‘ VIERCURY—MIR1-predicied G Progasshs Patienls

Taylor et al, MERCURY
Annals of Surgery 2011

equivalentto within 0.5 mm (6R). Kadiology 2007




#6 An opportunity to identify
Early Rectal Lesions suitable
for local excision approach
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Itv o identify
MRI indications in ERC able

fy
To assess bulky polyps >5mm thick

Initial assessment of disease remote from the lumen
within entire mesorectum

Identification of pelvic sidewall disease

Road-mapping for surgical planning — identify site location
of stalk or invasive border and relationship to puborectalis
sling, peritoneal reflection, mesorectal or intersphincteric
border

Identification of high risk patients with extramural venous
invasion

Ongoing surveillance of high risk cancer patients opting
for conservative approach

SPECC
R

Discontinuous extramural venous spread-a poor prognostic factor

SPECC

L4




Itv o identify
MRI indications in ERC able

fly

To assess bulky polyps >5mm thick
Initial assessment of disease remote from the lumen
within entire mesorectum

Identification of pelvic sidewall disease

Road-mapping for surgical planning — identify site location
of stalk or invasive bord an '
sling, peritoneal reflectic
border

e Local Excision Plane
Identification of high risk
invasion >1mm submucosa free of tumour
Ongoing surveillance of 1mm submucosa margin

for conservative approag
o~ r

¥
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[ Early Rectal Cancers



Itv o identify
MRI indications in ERC | able

fly

To assess bulky polyps >5mm thick

Initial assessment of disease remote from the lumen
within entire mesorectum

Identification of pelvic sidewall disease

Road-mapping for surgical planning — identify site location
OT ST '-. 'i':..' ieli= - ) )

Local Excision Plane
>Imm submucosa free of tumour
1mm submucosa margin

TEM plane
>Imm muscularis free of tumour
1mm deep muscle margin

Early Rectal Cancers



I #6 An opportunity to identify
~ Early Rectal Lesions suitable
/' for local excision approach

Local Excision Plane
>{mm submucosa free of tumour
1mm submucosa margin

TEM plane
>1mm muscularis free of tumour
1mm deep muscle margin

Early Rectal Cancers A



#7 MRI identification of EMVI

Original article

Preoperative assessment of prognostic factors in rectal cancer
using high-resolution magnetic resonance imaging

G Brown, AL G, Radelitte, R G, Sewcombe, NS Dallimore, MW, Bourne and G, 1T, Willlams

British fowrmal of Sargery 2003; N 355364
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#7 MRI identification of EMVI

Smiteet-at=Prognostic significance of MRI-detected Extramural Vascular Invasion.”
BJS. 2008

MRI-EMVI score & Outcome

=135, Median folow-up=3-12 (0°9-5'7) years.
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#7 MRI identification of EMVI

Thon T By

MRI detected more persistent EMVI post CRT than pathology

Locildaman Recurmands



#7 MRI identification of EMVI

The Zasal Maren
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#8.Lateral Pelvic Tumour
Spread




#8.Lateral Pelvic Tumour
Spread

mrEMVI Is assoclated with pelvic
sidewall tumour deposits




#8.Lateral Pelvic Tumour
Spread

mrEMVlisas = Preoperative risk factors
JOENELR assoclated with MRI pelvic
sidewall nodes

Odds ratio

Preop. staging and treatment
(miN) 3.64 (1.67, 7.94)

(PPEMVI 2.48 (1.08, 5:69)
mrCRM+ 0-85 (0-33, 2:17)
mrT 1.14 (0-64, 2.01)
Neoadjuvant treatment 1.72 (0-77, 3-86)
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How do we find tumours that
require neoadjuvant therapy?

s - Definition of mrCRM at risk
- ' J‘" \ Importance of mrT substage rather than
‘q : ‘. stage

::. = a

AR )

The importance of MRI detected EMVI
as a gold standard

. Prognostic importance of assessment of
height and MRI low rectal stage

Prognostic relevance of mrTRG

Prognostic relevance of mucinous
tumours

examples of how MRI is being used for
treatment stratification in clinical surgical
and oncological trials




