Resident Seminar
Aug 19t 2015
Colon: Neoplastic

Scott Rieder
Dr. Colquhoun

The Division Of

General
Surgery

University of Western Ontario



General
AN Surgery

University of Western Ontario

ObJeCt|VeS The Division Of

Medical Expert:

The biologic basis of colon neoplasia

Colon cancer screening (guidelines and evidence)

Pathology and management of polyps

Management of the malignant polyp

Presentation, diagnosis and management of colon cancer

Staging of colon cancer and prognosis

Management of colon cancer

Management of colon cancer emergencies

Role of neo-adjuvant and adjuvant care in colon cancer

Treatment of metastatic colon cancer

Post operative surveillance following curative resection of colon cancer
Palliation of metastatic colon cancer (role of stenting, ostomy, etc...)
Diagnosis and management of desmoids tumors and other FAP associated tumors
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Collaborator:

1. Role of radiation and chemotherapy in the management of colon cancer
2. Management and palliation of colon cancer

Health Advocate:

1. Colon cancer screening

2.  Screening in high risk populations

3.  Post-operative surveillance of curatively resected colon cancer
Scholar:

1. Review of seminal paper
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« 3" most commonly diagnosed malignancy
In Canada

« Itis the 2Md |eading cause of cancer death,
behind lung cancer

* |t Is estimated that 25,000 people with
diagnosed with CRC in Canada, and that
over 9000 Canadians will die from CRC In
2015
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 Age

 Race

 Inflammatory Bowel Disease

« Family History/Genetic Syndromes
* Obesity

« High-fat diet

 Alcohol

« Smoking

* Diabetes

« Geography
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Increasing incidence of colorectal cancer with age University of Western Ontario

CRC Incidence with age X et
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The age-specific incidence of colorectal cancer was measured between 2002 and
2006 in men and women of all races.

Data from: Surveillance, Epidemiolagy, and End Results (SEER) Program, 2002-2006.
Available online at http:/iseer.cancer.gov.proxyl.lib.uwo.ca
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It is estimated that around 15% of CRC occur in the background of a

genetically inherited disorder, with FAP and HNPCC causing
approximately 5% of all CRCs

Medscapea www.medscape.com
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Familial Cancer Syndromes ﬁ The Divson Of

 FAP and variants
« Cowden syndrome
» Peutz-Jeghers

« HNPCC

« MAP
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(© Elsevier Ltd. Kumar et al: Basic Pathology 7E www.studentconsult.com

Figure 15-35 Familial adenomatous polyposis. The surface is carpeted
by innumerable polypoid adenomas. (Courtesy of Dr. Tad Wieczorek,
Brigham and Women's Hospital, Boston.)
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« Autosomal dominant disorder caused by mutations (>100 identified)
in the adenomatous polyposis coli (APC) gene, located on the g-arm
of chromosome 5

« Classic FAP is described as greater than 100 adenomatous polyps
throughout the colon in a lifetime

* Polyps typically start to develop when these patients are in their
teens, and lifetime risk of CRC approaches 100%

« 1/3 of newly diagnosed FAP patients are likely caused by de novo
mutations or represent genetic mosaics

* The clinical presentation for FAP patients may include diarrhea,
abdominal cramping/bloating and lower Gl bleeds, but many are
asymptomatic until they develop cancer
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Genetic Screening for FAP

FAP gene testing algorithm

Indications

# Affected with FAP (=100 colorectal adenomas)

* First degree relatives of FAP patients

# =10 to 20 cumulative colorectal adenomas (suspected AFAP)
# First degree relatives of patients with AFAP

'

Genetic counseling

» Family history evaluation

» Education

* Risk management

+ Management recommendations

# Informed consent for genetic testing

|
' '

| Clinically affected member | At-risk member(s)

* I

‘ APC gene testing |
Family mutaticn Family mutaticn
*—‘—* unknown known
APC gene APC no mutation i i *
taﬁ"“ﬁ'h”f‘ﬁ found (inconclusive) Clinically Clinically Test at-risk
FAP/AFAP) * affectad affected members
member member not

+ Consider MYH available available +—‘—+
gene testing

Test at-risk * APC APC
members Test at-rick positive negative
members [affected || (not affected
with FAPS with FARY
+—l_+ AFAP) AFAR)
APC APC
positive negative APC APC no
(affectad (not affectad positive mutation
with FAP/ with FARS [affected found
AFAP) AFAP) with FAR/ {inconclusive
AFAP) unless other
at-risk family
member APC
gene positive)
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« Patients with FAP have many extracolonic manifestations of their
disease that require close observation

« Gastric fundal polyps are common but rarely transform into gastric
cancer

« Osteomas occurs in 20% of patients with FAP but require no special
treatment or surveillance

« Adenomas of the small bowel, gallbladder and bile duct are also
associated with FAP

« Greater than 30% of FAP patients will develop duodenal polyposis
with 4-15% of FAP patients progressing to duodenal and
periampullary adenocarcinoma over their lifetime

« Screening with EGD should begin at age 25 and patients should be
scoped at repeat intervals according to their Spigelman stage
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Table 1. Modified Spigelman’s Score and Classification

Scora
Factor 1 Point 2 Points 3 Paints
No. of polyps 14 520 > 20
Polyp size, mm 14 210 =10
Histology Tubulous Tubulowilious Villous
Dyspiasia oW grace — High grade

NOTE. Classificaton: no polyp, stage O;
I\,

points, stage ||; 7 to 8 points, siage

1 %04 ponts, stage |, 5106
9 10 12 points, stage V.

Stage 0-1: Every 4 years
Stage 2: Every 2-3 years
Stage 3: 6-12 months
Stage 4: Consider resection
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« Gardener Syndrome
* Turcott Syndrome
« Attenuated FAP
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Gardener Syndrome ﬁ The Diviion Of

Described by Gardener in the 1950s in patients with FAP and is associated W|th
extracolonic lesions including: S

*+ Osteomas of the face and skull

* Unerupted and/or supernumerary teeth

« Epidermal cysts, lipomas and fibromas

« Desmoid tumours

 Adrenal adenomas

* Nasal angiofibromas
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Extracolonic malignancies associated with GS:

« Thyroid

« Pancreatic

+ Gastric

« Hepatoblastoma
« CNS

Recommended screening in GS patients:
 Annual thyroid exam and US, starting at age 10
« LFTs and abdominal US q6 months in GS children until the age of 10

 Generally all other screening guided by FAP principles or investigations as
symptoms arise
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Desmoid tumours in FAP ?‘ The Division Of

« Desmoids are fibromatous lesions that can arise in patients with
FAP, primarily in the abdominal wall and within the abdomen

« Although they are benign growths, they can occasionally be locally
aggressive, causing intestinal obstruction or bowel ischemia and are
responsible for 9-15% of deaths in patients with FAP

» For extra-abdominal desmoids, complete surgical resection is
Indicated

* In FAP, patients with intra-abdominal desmoids often cannot
undergo surgical resection due to the tumours being seated at the
root of the mesentery, in these patients either RT or systemic
therapy (tamoxifen and sulindac) is indicated
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« First used by Turcott to describe
association between FAP and brain
tumours

« Through genetic studies, has been shown
to be associated with both FAP
(medullablastomas) and Lynch syndrome
(gliomas)

« Term of historical use only
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* Less severe diagnosis than classic FAP

* Described as greater than 10-20 but less
than 100 lifetime polyps

* Adenomas typically present at a later age
than FAP (mean age 44)

 Lifetime risk of CRC still extremely high
(~80%)
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COWd en Syndrome The Division Of

« Mutation in the phosphatase and tensin
homolog gene (PTEN) tumour suppressor
gene on chromosome 10

 Autosomal dominant inheritance

 Trichelemmomas, acral keratoses and
oral papillomas are typical manifestations

* Predisposed to multiple malignancies,
Including:
Breast
Endometrial
Renal
Colorectal caners

* RIisk of CRC ~18% higher than normal
population
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Peutz-Jeghers Syndrome ﬁ The Divison Of

« Characterized by multiple hamartomatous polyps throughout the Gl
tract and pigmented mucocutaenous macules that form at a young
age

« Mutation in the STK11 gene, another tumour suppressor

« Autosomal dominant inheritance

» Lifelong risk of cancers in Gl tract:
Colorectal (40%)
Stomach (30%)
Small bowel (13%)
Pancreas (11-35%)
« EGD/Colonoscopy at age 8, and every 3 years after if polyps

detected

« Capsule endoscopy at age 8 and g3 years for patients with multiple
polyps seen in small bowel
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Hereditary Nonpolyposis Colorectal Cancer GTée

« HNPCC iIs the most common cause of
Inheritable CRC

 Autosomal dominant inheritance

« Called HNPCC when patients meet the
Amsterdam criteria

* Lynch syndrome now reserved for those with
identified microsatellite instability in DNA
mismatch repair gene mutations (MLH1, MSH2,
MSH6 and PMS2)
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Amsterdam Il Criteria and Revised Bethesda Guidelines

Amsterdam Il Criteria (7)
® All criteria must be met:
— Three or more relatives with histologically confirmed colorectal cancer or cancer of the endometrium, small bowel, urster,

or renal pelvis, one affected relative being a first-degree relative of the other two; FAP should be excluded
— Two or more successive generations are affected
— At least one relafive was diagnosed before the age of 50 years

Revised Bethesda Guidelines (8)
® One or more of the following criteria must be met:
— Colorectal cancer before the age of 50 years
— Synchronous or metachronous colorectal cancer or other HNPCC-related tumorsw, regardless of age
— Colorectal cancer with MSl-high morphnloqu before the age of 60 years
— Colorectal cancer (regardless of age) and a first-degree relative with colorectal cancer or an HNPCC-related tumor before
the age of 50 years
— Colorectal cancer (regardless of age) and two or more first- or second-degree relatives diagnosed with colorectal cancer
or an HNPCC-related tumor (regardless of age)

" HNPCC-related tumors include colorectal, endometrial, stomach, ovarian, pancreas, ureter and renal pelvis, biliary tract, and brain {usually glioblastoma as
seen in Turcot syndrome) tumaors, sebaceous gland adenomas and keratoacanthomas in Muir-Torre syndrome, and carcinoma of the small bowel

* Presence of tumor-infiltrating lymphocytes, Crohn's-like lymphocyfic reaction, mucinous/signef-ring cell differentiafion, or medullary growth pattern

FAP: Familial adenomatous polyposis; HMPCG: hereditary nonpolyposis colorectal cancer; MSI: microsatellite instability




DNA MMR Genes in Lynch Syndrome

Lifetime cancer risk related to Lynch genotypes

The Division Of 1
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Sebaceous gland tumors

42 percent of families?

44 percent of families®

0 percent of families®

i MLH1 MSH2 MSH6 PMS2
Cancer site
Men Women Men Women Men Women Men Women
Any Lynch cancer 44 to 79 percent* 38 to 78 percent¥* 25 to 47 65 percent* | 16 to 48 21 to 53
percent*® percent percent
Caolorectal 58 to 65 50 to 53 54 to 63 39 to 68 36 to 69 18 to 30 20 percent 15 percent
pearcent percent percent percent percent percent
Endometrial MNA 57 to 66 MNA 21 percent MNA 17 to 44 MNA 15 percant
percent percent
Owvarian MA 20 percent MA 24 percent MA 1 percent
Upper urclagic tract 2.1 percent 0.4 percent 20 percent 9 percent 0.7 percent
Gastric 6 percent* 2 percent* 6 percent 4 percent
Small bowel T 3 percent & percent 3 percent & percent ?
Biliary/pancreatic 4 pen:ent'] ?
Brain tumaors (gliomas) 1.7 percent 2.5 percent ?

MNA: not applicable; ?: unknown.

= Not reported separately by sex.

1 Not reported separately by genotype.
A Percentage of Lynch families with one or more members with sebaceaus gland tumors.
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Lynch Syndrome ﬁ The Division Of

* Individuals with Lynch syndrome carry a 70% lifetime risk of CRC
and occurs at an earlier age (mean 44, compared to 61-69 in
sporadic CRC)

 They are also at risk for metachronous cancers, with ~10% of
patients developing more than one lifetime cancer

« The adenomas in Lynch patients tend to be more proximal, flat and
are more likely to contain villous histology

 There is also an accelerated polyp to cancer sequence in these
patients (~35 months)

« Pathology of Lynch CRCs often demonstrates mucinous, signet ring
cell or medullary histologic type cancers that are more poorly
differentiated compared to sporadic CRCs

« Should undergo colonoscopic surveillance starting at age 20 every
1-2 years
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Lymphocytic infiltrate

Crohn’s-like reaction

Mucinous

Signet Ring

Medullary pattern

West Middlesex University Hospital
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A variant of HNPCC

« Defined as at least one
sebaceous skin tumour and
one visceral malignancy

« Should undergo annual skin
exams Iin addition to typical
HNPCC screening

Keractoacanthoma on the cheek Close up of the keratoacanthoma lesion
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MUTYH-Associated Polyposis ﬁ The Divsion Of

« Affected individuals typically have multiple colonic polyps and have
had APC mutations excluded

« MUTYH genes are responsible for repairing oxidative damage to
DNA, and individuals with MAP have biallelic mutations in MUTYH

« Lifetime risk of CRC in these patients is 70-75%
» Also at risk of developing duodenal and gastric polyps

* In patients with diagnosed MAP and a colon cancer, total colectomy
IS Indicated
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* Almost all CRC cancers arise from benign neoplasms

(O w tom

Normal colon epithelium Aberrant crypt focus PolypfAdenoma Adenocarcinoma
SLeane CDKN2A/D14ARF CDKN2A14ARF TIMP3
MINT1 CcXcL12

. HLTF HLTF

MINT31 D4
SFRP2 ITGA4 ITGA4 IRFS8
CDH13 CDKN2A/p16 CDKN2A/p16

MGMT SFRP1
CRBP1

VIM NDRG4
RUNX3 BMP3
MiR342/EVL VIM
CDKNZ2A/p14ARF \ / RET \ /
ESR1 \ /

Methylated genes
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« Screening for and removing premalignant can reduce death by CRC

« Adenoma to cancer sequence takes between 10-15 years in an an
average risk patient

« Screening methods include stool testing, cross-sectional imaging
and direct visualization

 NCCN generally recommends colonoscopy over other methods as
the primary screening tool for CRC




Genera
Surgery

University of Western Ontario

Screening Test Characteristics X TheDmswnOfl

Summary of the characteristics of screening tests for colorectal cancer

. Test performance . Potential Direct evidence of Screening
Screening test e e . Complexity . i .
(sensitivity, specificity) effectiveness effectiveness test risk
Fecal occult blood test Intermediate for cancers, low far Lowest Lowest Strong Lowest
polyps
Fecal immunachemical test Intermediate for cancers, low far Low Low Weak Lowest
for hemoglobin palyps
Flexible sigmoidascopy High for up to half of the colon Intermediate Intermediate Strong Intermediate
FOBT + flexible Same as flexible sigmoidoscopy and Intermediate Intermediate Weak Intermediate
sigmoidoscopy FOBT
Caolonoscapy Highest Highest Highest Intermediate Highest
Computed tomographic High (similar to colonoscopy} High High Weak Low
colonography

The costs of the screaning tests themselves, also an important characteristic, vary, but the costs of the screening strategies (lifetime programs of screening and
follow-up of abnormal test results) are comparable. Complexity involves patient preparation, inconvenience, facilities and equipment needed, and patient discomfort.

Data updated according to joint multi-society guidelines 2008, Adapted from Winawer 5W, Fletcher RH, Mille L, et al, AGA guidelines: Colorectal cancer screening.:
Clinical guidelines and rationale. Gastroenterology 1997; 11.2: 594,
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NCCN Guidelines Version 1.2015

Colorectal Cancer Screening

Genera

NCCN Guidelines Index ¥

RISK
STATUS

SCREENING MODALITY
AND SCHEDULE®d.e

—» No polyps —

EVALUATION OF
SCREENING FINDINGS

Rescreen with any
modality in 10 y©

Hyperplastic, non-SSP,
and <1 cm in rectum

and sigmoid only

—

Rescreen with
any modality
in10 y°©

Colonoscopy'
Average risk:
. ageh?io y : o Polyp(s) — Polypectomy See Follow-up of
* NO history O i — o |Clinical Fi :
adenoma or Stool-based:9 Negative Rescreen with any Adenomelbor Adenoma/SSP
sessile * High-sensitivity stool test modality in 1 y© (CSCR-3)
serrated polyp guaiac-based or
or CRC immunochemical- Positl
* No history of based testing" t° . |':e s Colonoscopy! — Follow pathway above See Follow-up of
inflammatory b Rone : ¢ ical Fi :
bowel disease Adenoma/SSP > Colonoscopy’ — | Adenoma/SSP
« Negative famil Flexible sigmoidoscopy _,. Biopsy or (CSCR-3)
msﬁ’o,y for CRG| |#interval stool-based PolyP($) ™ polypectomy \ |Hyperplastic, non-SSP, =R ) i
testing at year 3¢ and <1 cm in rectum modality in 5 y© y
Negative and sigmoid only
stool test/|—> Rescreen with any modality in 5 y©
No polyps

C

CCurrently there is not a consensus on the use of CT colonography (CTC) as a
primary screening modality, and it is evolving with regards to recommended/
programmatic frequency, polyp size leading to referral for colonoscopy, and
protocol for evaluating extra colonic lesions. Also unclear is what follow-up is
required for a patient with a positive CTC and a negative colonoscopy. CTC may
also not be as sensitive as colonoscopy to detect clinically significant lateral

fif colonoscopy is incomplete or preparation is suboptimal, consider other
screening modality or repeat colonoscopy within 1 year (Johnson D, et al. Gastro
2014:147:903-924.).

9Stool DNA testing has recently been approved by the FDA as a primary screening
modality for colorectal cancer (Imperiale TF, et al. N Engl J Med 2014;370:1287-
spreading tumors (Togashi K, et al. World J Gastroenterol 2014;20:17552-7). 12t97)- lA; trt:? time, there are limited data available to determine an appropriate
Despite these uncertainties, CTC is being utilized in clinical practice. The current _Interval between screening. g - . -
dat avadatl suagest . GG i negate/no polyps, then repest CTC n 5, "Racent shiucies ieve domonatstad it IT o more sereihe W fghcenaiiy
and if positive/polyps lesions, colonoscopy should be performed. 5 : ef, | s

®CRC screening should be performed as part of a program that includes a i shown to reduce CRC mortality in randomized trials (category 1).
systematic method for identifying those who are eligible for and wish to undergo  'SSPs without dysplasia are generally managed like adenomas; SSP-cd

screening, standard methods for administering the screening tests at agreed upon are managed like high-risk adenomas and may need even more frequent
intervals, standardized reporting of the results, and a mechanism for follow-up of
those with a positive test.

surveillance.(Rex D, et al. Am J Gastro 2012;107:1315-1329; Leiberman D, et al.
Gastroenterology 2012;143:844-857).
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INCREASED RISK BASED ON PERSONAL HISTORY OF ADENOMATOUS POLYP OR SESSILE SERRATED POLYP!

RISK STATUS CLINICAL FINDINGS FOLLOW-UP OF CLINICAL FINDINGS®
Low-risk polyps (tubular Negative/ ____ Repeat CO‘OHOSCOPY
adenoma or SSP without Repeat No polyp every 10y
cytologic dysplasia [cd]):! | —— |colonoscopy
* €2 polyps within 5-10 yI
*<icm Positive/
* High risk (Advanced or multiple Polyp
polyps):H
» High-grade dysplasia or SSP-cd or Repeat
o » Adenoma or any SSP 21 cm or
::‘a‘:::::d'"s" » Villous or tubulovillous histology s :v?tl:;r; t;?py
oy or .
Pferzonal hlsttory } Betweon 3 and 10 aderiomatous :egatllvel % R.etzt.aatsccilonoscopy
:ofype(:;,:‘ra DUS polyps and/or SSPs 0 PoyP WLy
i o Indivi s -
SSIPs Tound af More than 10 cumulative ; glg:‘\;l:’::lama;;agersr;:nt Mmmmmmnﬂ
colonoscopy adenomatous polyps ' ¥ polypo —* Familial High-Risk Assessment:
syndrome Colorectal

Repeat colonoscopy within 2-6 mo!
(timing depends on endoscopic and pathologic findings)

See NCCN Guidelines for Colon Cancer
> |or
See NCCN Guidelines for Rectal Cancer

polypectomy or polypectom

Incomplete or piecemeal
—
of large sessile polyps

Malignant polyp'
c . 3
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Inflammatory Bowel Disease Screening x Steral

INCREASED RISK BASED ON PERSONAL HISTORY OF INFLAMMATORY BOWEL DISEASE

RISK INITIATION OF SURVEILLANCE MODALITY EVALUATION OF POSITIVE FOLLOW-UP OF
STATUS SURVEILLANCE AND SCHEDULE SURVEILLANCE FINDINGS CLINICAL FINDINGSYY
: _ Follow-up
Colonoscopy every 1-2 y No dysplasia >
* When clinically quiescent, chlanpacony
4 quadrant biopsies every | | Flat low-grade dysplasia
Personal history 10 cm with >30 total . : Surgical
of inflammatory 8-10 samples (preferred)" High-grade dysplasia | __ | < 1-tion for
bowel disease®P |— "o Y aftbronast .|, Additional extensive ctionW
. 2t of symptoms9 : . Incomplete evaluation ol
* Ulcerative colitis sampling of strictures and 2 s
* Crohn’s colitis masses due: o strictirs Dysplasia
* Endoscopic polypectomy Dysplasia- of adjacent
when appropriate with associated Polypectomy | /| mucosa
biopsies of surrounding lesion or mass |___ | with biopsies
mucosa for the (DALM) of adjacent
assessment of dysplasia or adenoma- mucosa No
like DALMs" dysplasia|__ Follow-up
adjacent colonoscopy

mucosa
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« Polyps may be classified in part by their morphology:

Penduculated

Sessile

polyp

~ § Normal
§ colon

Sessile

Flat

Depressed

Pedunculated
polyp
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 Hyperplastic - most common non-neoplastic polyp in colon,
typically found in rectosigmoid and less than 5mm in size, generally
carry very low risk of malignant transformation

« Serrated Adenoma — More prevalent in proximal colon, lack typical
dysplasia seen in adenomas but develop foci of dysplasia within the
polyp, tend to be large and flat (more difficult to remove
endoscopically)

 Tubular Adenoma — 80% of all colonic polyps, characteristic
branches of adenomatous epithelium

* Villous Adenoma — 10% of all colonic polyps, characteristic long
narrow glands extending to center of polyp

« Tubulovillous Adenoma — A combination of tubular and villous
pathology



Pathology of Colonic Polyps General
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Tubular 35 - Tubulovillous
Adenoma L W T ,} _ Adenoma

Sounw Expert R Canltooninrnl Mepatel € 2011 Erpeet Rovlews Lt

Hyperplastic polyp with saw
tooth pattern
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Pathology of Colonic Polyps ﬁ The Division Of
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All adenomas are dysplastic, but are graded as having either high-
grade or low-grade dysplasia

Risk factors that increase the risk of high-grade dysplasia and
malignancy:

Slze (>1cm) ape www.medscape.com

Villous Histology Bz s o

Number of colonic polyps LYY songassammasa A
&L 1§55 -

<

S ‘ S e - - - — - - - — — *
Source: Am J Clin Pathol @ 2006 Amarican Sodiaty for Clinical Pathology
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 When a polyp is detected, endoscopic polypectomy is generally
recommended when feasible, and can be achieved through a variety
Cold/hot biopsy
Cold/hot snare
Fulguration with cautery or APC =
Injection assisted mucosal resection
Surgical resection
Smallpolyp ‘
Biopsy forceps * -~ .

of means:
Piecemeal excision Q
Submucosal dissection
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A new approach to previously unresectable polyps is to combine the
endoscopic resection with laparoscopic assistance

« Specimen sent for frozen to ensure no malignacy
« May reduce morbidity of formal resection in selected patients
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The Malignant Polyp ﬁ The Divison OF

* Resected polyps with malignant foci represent a challenge to both
the patient and surgeon on whether or not to proceed to surgical
resection

« Some guiding principles to not proceed to segmental colectomy
Include:
Low grade malignancies
No lymphovascular invasion
Polyp specimen resected en mass
Negative (>2mm) margin

 |f all of these criteria are not met, surgical resection should be
strongly considered, based on clinical acumen, patient wishes and
patient factors
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« Generally colon cancer presents in one of three ways:
Symptoms from tumour (local or metastatic)

Routine screening or surveillance

Surgical emergency
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« Common symptoms include:

Altered bowel habits (typically for left-sided cancer/rectal
cancers

Hematochezia (rectal and sigmoid)

Anemia

Abdominal pain and bloating

« Typically patients who present symptomatic have a worse prognosis
than those picked up on routine screening or found incidentally

« Patients presenting with obstruction and perforation carry the worst
prognosis, including those with node-negative disease
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Diagnosis of colon cancer Genera]
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University of Western Ontario

« |f a colon cancer is suspected or being screened for; barium enema,
CT colonography or colonoscopy may be utilized for diagnosis

« Colonoscopy is preferred as it is the only method that can achieve

tissue diagnosis
* Most common colon cancer is adenocarcinoma
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Once a diagnosis of CRC has been established, patients should be
sent for a CT scan of their chest, abdomen and pelvis to assess for
metastatic disease

Carcinoembryonic antigen (CEA) level, a glycoprotein produced in
the Gl tract during neonatal development and secreted by CRC
cancers, should be drawn

CEA is not a tool for diagnosis or staging, it is used for follow-up
after treatment




Staging of CRC GEasal
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TUMOR-NODE-METASTASIS {TNM) SYSTEM

,P s i : University of Western Ontario
X Primary umor cannot be assessed

T No evidence of tumor in resected specimen {prior pofypectomy or fulguration)

Tis Carcinoma in situ

Ti Invades into submucosa

T2 Invades into muscularis propria

T4 Depends on whether serosa is present

Serosa Present

T3 Invades throngh muscularis propria into subserosa; invades serosa (but not thrangh);
invades pericolic fat within the leaves of the mesentery

T4 Invades throngh serosa into free peritoneal cavity or through serosa into a contiguous argan

NP Serosa (distal two thirds of rectum, posterior left or right colon)

T3 Invades through muscularis propria
T4 Invades other organs (vagina, prosate, urerer, kidney)
Regional Lymph Node Involvement
NX Nades cannor be assessed (e.g., lacal excision only)
NO Nao regional node merastases
N1 1-3 positive nodes
N2 4 ar more positive nodes
N3 Central nodes positive
Distant Merastasis
MX Presence of distant merastases cannor be assessed
MO No distant merastases
M1 Disrant metastases present
Stage Description
0 Tis NO MO
| T1,2 NO MQ
1A 13 NO MQ
118 T4 NO M0
1A T1,2 N1 MQ
B T34 N1 MO
e Any T N2 MQ
v Any T Any N M1
DUKES STAGING SYSTEM CORRELATED WITH TNM SYSTEM
Dukes A T1, NO, MO (scage 1)

T2, NO, MO (seage 1)
Dukes B T3, NO, MO (seage 1)

T4, NO, MO (seage 11)

Dukes C T (any), N1, MO; T {any), N2, MO {seage 111}
Dukes D T (any), N {any), M1 {stage IV}
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Observed survival rates for 28,491 cases with
adenocarcinoma of the colon

100 —
50 —|
80 — B
/1 J AR, TR . . S SEE R o A
42 B0 —f e TR g Tl R
o
- -
® NS e e e .
3 o
4
3 L A e, S e e e T T
@
30 o N e T S
20 —|
10 —
0
o 1 2 3 4 5
I -a 100.0 91.4 87.0 B2.6 7B.2 74.0
IIA —4— 100.0 89.9 83.4 77.8 72.0 66.5
IIE —a 100.0 85.4 77.8 69.1 62.9 s8.6
IIC —@ 100.0 56.0 52.5 45,3 41.5 37.2
IIIA —g— 100.0 96.3 88.0 B3.6 79.1 73.1
ITIE —g- 100.0 83.4 70.8 59.3 51.7 46.3
IIc - 100.0 71.9 50.3 39.0 32.9 28.0
IV - 100.0 39.9 19.7 11.3 7.6 5.7

Years from diagnosis

Data from the SEER 1973-2005 Public Use File diagnosed in years 1998-2000. Stage [
includes 7417; Stage [1A, 9956; Stage IIB, 997, Stage IIC, 725; Stage 1IIA, B68;
Stage IIIB, 1492, Stage IIIC, 2000; and Stage IV, 5036.
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Management of CRC ﬁ The Division Of

« Currently surgical resection is the only way to achieve cure in CRC

» Principle of surgical resection is to remove the primary cancer along
with the major vascular pedicles and lymphatic drainage of the
diseased segment of colon and to remove en bloc any invasion of
the cancer to adjacent structures

« Both open and laparoscopic approaches to resection have
demonstrated equivalent cure rates and no difference in
perioperative complications

« After full workup, plan for treatment can be done alone with the
surgeon or in conjunction with a multi-disciplinary team depending
on the complexity
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Lymphatic drainage of the colon and rectum

Middle colic nodes
Y
{ .ol
@ : ,\ b - Epicolic nodes
| = . o
% = )
3 > Paracolic nodes
.-
- : - Superior ic
[ o) nodes (principal
Coma) Yoot . . nodes)
Right - b J
colic PR <
nodes —— - - Inferior mesenteric
Ileocolic— —- ' .) nodes (principal
nodes | y 4 — des)
> - = E_ Left colic nodes
Yo _ 4 ~d - tic nodes
Cecal N .‘;l Sigmoid nodes
nodes ————
V{"
Appendicular" d
nodes Internal

Inferior rectal nodes

To inguinal nodes "*"\&.‘” ;"“—

This figure depicts the lymphatic drainage of the colon and rectum.

FIGURE 68.10). Segmentl resections for cancers of the colon and vpper third of che rectum,
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Emergency Colon Surgery ﬁ The Divison Of

« Patients may present with colonic obstruction, or with colonic
perforation and peritonitis

« Urgent operations are indicated in the setting of complete
obstruction, perforation with frank contamination, peritonitis or
sepsis

* In these setting, primary anastomosis post resection may not be
feasible and an ostomy may be brought out

« |n patients with a near-obstructing mass, a colonic stent may be
considered as a bridge to planned surgery, although this is generally
reserved for patients are high risk for surgery and would benefit from
medical optimization
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» Preoperative radiotherapy generally does not play a role in colon
cancers for curative intent (very different from rectal cancer)

« Patients presenting with potentially resectable metastatic disease
(typically lung and liver mets) may go for neoadjuvant chemotherapy
prior to resection

PRIMARY TREATﬁENT ADJUVANT TREATMENT

RESECTABLE
METACHRONOUS
METASTASES FOLFOX or CapeOx (preferred)
Resection®® ———————= |or
FLOX or Capecitabine or 5-FU/leucovorin
or
No previous Neoadjuvant No growth on Reinitiate neoadjuvant therapy™
chemotherapy e posio neoadjuvant |—or
(2-3 mo) apy chemotherapy FOLFOX
(FOLFOX or CapeOx| —= Resection®® : th
[preferred] or FLOX Growth on Active chemotherapy regimen
or Capecitabine or neoadjuvant |— (See COL-C)
5-FUlleucovorin o
) chemotherapy Dbescviadisia
Observation (preferred for previous
Resectiont® oxaliplatin-based therapy)
or
Active chemotherapy regimen™ (See COL-C)
or Reinitiate neoadjuvant therapy™"
Previous No growth on or
chemotherapy neoadjuvant |—|FOLFOX
Neoadjuvant chemotherapy or
;:;;m':g;enpy Resection®® Observation
(See COL-C) Growth on Active chemotherapy regimen"®
neoadjuvant |—= LS'OL' coL-C)
chemotherapy Observation
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« After resection of the primary tumour, several pathologic features of
the tumour need to be reported to aid in possible adjuvant therapy
as well as timing of followup:

Grade

T-stage (depth of penetration)

Number of nodes evaluated and positive nodes
Margins (Proximal, distal, and radial)
Lymphovascular invasion

Perineural invasion

Extranodal tumour deposits



Adjuvant therapy for CRC
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The role of adjuvant therapy depends on the stage of disease and
patient factors, however in general

stage one — no role for adjuvant therapy

stage two — adjuvant therapy may offer some benefit, but

studies still unclear

Predicted five year DFS estimates for patients with node-negative colon cancer

Disease stage

Low grade

High grade

Surgery alone, percent

Surgery and chemo,
percent

Surgery alone, percent

Surgery and chemo,
percent

T3NO

T4NO

73
(69 to 76)
60
(54 to 68)

77
(74 to 80)
66
(59 to 73)

65
{60 to 70)
51
{43 to 60)

70
(65 to 74)
57
(49 to 66)

stage three/four — adjuvant therapy has proven benefit
Radiation therapy can be added to T4 tumours affixed to other

structures or with positive resection margin
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« First line therapy typically involves treatment with FOLFOX or
FOLFIRI +/- avastin

FOL - Folinic acid, Allows for purine/pyrimidine synthesis in the
setting of 5-FU therapy

F — Fluorouracil (5-FU), Blocks synthesis of thymidine

OX — Oxaliplatin — Platinum-based cytotoxic agent that prevents
DNA transcription and replication

IRI — Irinotecan, a topoisomerase inhibitor

Avastin — Bevacizumab, monoclonal antibody that inhibits VEG-F
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Initial Therapy Therapy After First Progression Therapy After Second Progression Therapy After
FOLFIRIT? - Third Progression
or . Cetuximab or panitumumab)®:13-16
FOLFOX® EOLERE 2 heynctanahs ., _{KRASINR/}(? WT gene only)® + Regorafenib (if not
or [preferre ] or zg-a ibercep irinotecan;'" for 'patl'ents not gble given previously)
CapeOX* or ramucirumab) to tolerate combination, consider or
o or o — |single agent (cetuximab or s Clinical trial
POLFOX3+  |—> |Irinotecan’ > ‘r’)\?_lr_litumumalb;‘:;"3‘16 (KRAS/NRAS orlmca a
or ene on
bevacizumab®® Irinotecan?? + (bevacizumab or . . Best supportive care'”
or [preferred]®:® or ziv-aflibercept!! Regorafenib!’
CapeOX* + or ramucirumab)?2
: 5,6 or
Patient bevacizumab FOLFIRI'® + (cetuximab or Regorafenib
. : 6,13-16
appropriate P;gx‘é'l';‘“R"AasszT v)8 or
for — X geneonly)” _ |, |Clinical trial
i"t""s“’: x4 Cetuximab or panitumumab)®'3-16| for
therapy KRAS/NRAS WT gene only)® + Best supportive care®
irinotecan
FOLFIRI® >
OB |10
3 FOLFIRI'Y + (bevacizumab -
sgtigr)u(a;or [preferred]®:® or ziv-aflibercept!! Regorafenib'’
it b6 or ramucirumab)?2 or _
panianuma or — [Clinical trial
(KRAS/NRAS WT Irinotecan? - or
gene only)®? oL Best supportive care®
Additional options on Irinotecan’? + (bevacizumab 1
COL-C 2 of 9 through COL-C 3ofg | LPreferred]®” or ziv-aflibercept
S ghil-b ooty or ramucirumab)’2

For patients not appropriate for
intensive therapy, see COL-C 4 of 9




Nonoperative metastatic disease

Patient not
appropriate
for
intensive
therapy?

—

Infusional 5-FU + leucovorinor ___
Capecitabine + bevacizumab

or

Cetuximab (KRAS/NRAS WT
gene only)®? (category 2B)

or

Panitumumab (KRAS/NRAS WT
gene only)®? (category 2B)

Improvement in
functional status

No improvement in
functional status

Capecitabine — Oral prodrug to 5-FU

The Division Of

General

Surgery

University of Western Ontario

Therapy After First Progression

Consider initial therapy as
COL-C 1 of 9 through COL-C 3 of 922

Best supportive care
See NCCN Guidelines for Palliative Care

Panitumumab — Inhibits EGFR and subsequently cell growth
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GUIDELINES FOR SURVEILLANCE STUDIES AFTER RESECTION
OF STAGE Il OR lll COLORECTAL CANCER®

B TEST B RECOMMENDATIONS

Carcinoembryonic If patient i medically fie to undergo
liver resection for liver metastases,
evaluate antigen every 2-3 mo for
2 y or more; an elevated resule
wartants further evaluation for
metastatic disease but does noe
justify systemic therapy for
presumed disease

History and physical Every 3-6 mo for first 2-3 y,
examination biannuvally for next 2 years, and
annually chereafree

Colomoscopy After mitial clearing colonoscopy o
rule out synchronous lesions,
surveillance colonoscopy ac first
year postoperatively. If normal,
thereafter, every 335 v to detect new
cancers and polyps

Computed comography  Individualized

Chest roentgenography  Individualized

“Todarsed by the American Seciety of Clinical Oncology.
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Pal | | atlve CRC The Division Of

« Although resection and cure is not an option with these patients,
there are interventions offered by surgeons to alleviate symptoms
and prolong life

« Generally complications of diffuse disease include obstruction,
perforation and bleeding

« Surgical options include primary resection and anastomosis,
diverting ostomy and surgical bypass

» Colonic stenting has a role in large bowel obstructions secondary to
CRC who are not ideal operative candidates

Figure 1 Technique of SEMS placement in acute colorectal obstruction.
A: Passing stent and guide wire through lesion with contrast injection. B:
Partial stent deployment. C: Pull back stent and scope until fair part of stent
reach upper border. D: Fully deployment of SEMS.



Laparoscopic vs Open for CRC

ORIGINAL ARTICLE

A Comparison of Laparoscopically Assisted
and Open Colectomy for Colon Cancer

The Clinical Outcomes of Surgical Therapy Study Group*

ABSTRACT

BACKXGROUND

Minimally invasive, laparoscopically assisted surgery was first considered in 1990 for pa-
tients undergoing colectomy for cancer. Concern that this approach would compromise
survival by failing to achieve a proper oncologic resection or adequate staging or by alter-
ing patterns of recurrence (based on frequent reports of tumor recurrences within sur-
gical wounds) prompted a controlled trial evaluation.

METHODS

We conducted a noninferiority trial at 48 institutions and randomly assigned 872 pa-
tients with adenocarcinoma of the colon to undergo open or laparoscopically assisted
colectomy performed by credentialed surgeons. The median follow-up was 4.4 years,
The primary end point was the time to rumor recurrence,

RESULTS

At three years, the rates of recurrence were similar in the two groups — 16 percent
among patients in the group that underwent laparoscopically assisted surgery and 18
percent among patients in the open-colectomy group (two-sided P=0.32; hazard ratio
for recurrence, 0.86; 95 percent confidence interval, 0.63 to 1,17). Recurrence rates in
surgical wounds were less than 1 percent in both groups (P=0.50). The overall survival
rate at three years was also very similar in the two groups (86 percent in the laparoscopic-
surgery group and 85 percent in the open-colectomy group; P=0.51; hazard ratio for
death in the laparoscopic-surgery group, 0.91; 95 percent confidence interval, 0.68 to
1.21), with no significant difference between groups in the time to recurrence or over-
all survival for patients with any stage of cancer. Perioperative recovery was faster in the
laparoscopic-surgery group than in the open-colectomy group, as reflected by a shorter
median hospital stay (five days vs. six days, P<0.001) and briefer use of parenteral nar-
cotics (three days vs. four days, P<0.001) and oral analgesics (one day vs. two days,
P=0.02). The rates of intraoperative complications, 30-day postoperative mortality,
complications at discharge and 60 days, hospital readmission, and reoperation were very
similar between groups.

CONCLUSIONS

In this multi-institutional study, the rates of recurrent cancer were similar after laparo-
scopically assisted colectomy and open colectomy, suggesting that the laparoscopic
approach is an acceptable alternative to open surgery for colon cancer.

The Division Of 1

@ (Genera
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University of Western Ontario

872 Patients randomszed

|

|

437 Assigred te open colectomy
5 Underwent laparoscogically
assisted colectormy

432 Underwent zssigned surgery

4 Excluded from analysis
3 With metastatic disease
idertified preoperatively
1 Without apgroval from
local institutional review
board

428 Included in analysis

l

435 Assigned to lzparoscopically
assisted colectamy
2 Declined any surgery

433 Urderwent assigned surgery
5 Urderwent lzparescopically
assisted colectomy inter-
vention owing 1o crossover

3 Excluded frem analysis
2 With metastatic disease
wdentsfied preoperatively
L With previous prostate
cancer

435 Included in analysis

Figure 1. Randomization, Treatment, and Inclusion of Patients in the Analysis.
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Table 1. Baseline Characteristics of the Patients and Tumors. g ,
University of Western Ontario
Open Laparoscopically
Colectomy Assisted Colectomy
Characteristic (N=428) (N=435)
Age —yr
Median 69 70
A Al St Bs |
Range 29-94 28-96 e G G
= " ] Pa06S
Female sex — no. (%) 220 (51) 212 (49) g g-: g g:
American Society of Anesthesiologists £8 o7 28 07
class — no. (%6) Eg 06 238 os
lor2 367 (86) 373 (86) g 08 gg.0s
3 61 (14) 62 (14) = M i= Laparoscopically
; . £ ‘s U Open colectomy s £ %0 assisted colectorny
Locat'lon of primary tumor — no. (%8} 3 g-i g ..e;:;mmp‘ca“y 3 g? Open colectomy
Right side of colon 232 (54) 237 {54) 0.0 == 2ssisted colectomy 0.0 -
Left side of colon 32 (7) 3z2(7) =23 1 3 3 4 s 0 1
Sigmoid colon 164 (38) 166 (38) Years Years
TNM stage — no. (%)~ No. at Risk No. at Risk
0 33 (8) 20 (5} Open colectomny 395 345 289 240 177 109 Ogen colectomy 112 104 a7 a5 66 39
| 112 (26) 153 (35) Laparoscopically 415 368 31 242 185 118 Laparoscopically 153 146 133 110 81 56
" 146 (34) 136 (31) assisted assisted
' olectorry colectomy
I 121 (28) 112 (26) 5
v 16 (4) 10 (2) - -
Unknown 0 4 (1) C Stagell 5 D Stage Il ;
L 1
Depth of invasion — no. (36) 0.9 P=0.50 09
Submucosal, not muscle wall 55 (14) 67 {15) g 02 g 03
Muscle wall, not serosal or perirectal 76 (18) 105 (24) '§ 8 o7 %‘ 8 o7
Serosal 237 (55) 226 (52) £t gg £t 3;*
Beyond serosa or perirectal fat, involve- 23 (5) 12 (3) B 5 Laparoscopically 23 0.4
ment of contiguous structure 2SS o3 assisted colectormy A% 03] 0 e
Not applicable (benign pathological 33 (8} 20 (5) E™ 02 E" 02 Laperoscopically
findi ngs) o 0.l o 0.1 assisted colectomy
Unknown 0 5(1) e % 2 = 2 5 =
Grade of differentiation — no. (%) Gars Years
1 (well) 44 (10) 36 (8) .
No. at Risk No. at Risk
Z (Moderately) 271 (63) 315 (72) Open colectomy 146 135 112 93 69 46 Opencolectomy 121 107 80 62 42 24
3 (Poorly) 72 (17) 51(12) Laparescopically 136 120 103 76 59 37 Laparoscopically 12 99 73 56 45 25
4 (Undifferentiated) 6 (1) 5 {1) assisted sssisted
Not applicable {benign pathelogical 33 (8) 20 (5} colectorry colectomy
findings)
Urknown 2 (<1) 8(2) Figure 2. Cumulative Incidence of Recurrence among Patients with Colon Cancer of Any Stage (Panel A), Stage | (Panel B), Stage 1l {Panel C),
No. of previous operations — no. {36} or Stagelli (Panel D).
0 233 (54) 246 (57) The tumor-node-metastasis stage was used. Patients with benign pathological conditions were excluded from this analysis.
1 120 (28) 113 (26)
>1 37 (9) 41 (9)
Unknown 38 (9) 35 {8)
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A All Stages B Stagel . ) i
100+ Laparoscopically University of Western Ontario
90+ assisted colectomy
g 404 Open colectomy g 804 Laparoscopically
s 70+ 3 704 assisted colectomy
5 601 2 60
S 504 5 5049
2 404 2 404
5 30+ £ 304
6 204 3 204
104 P=0.51 104 P=0.31
0 Y Y T T J 0 T T Y ¥ »
0 1 2 3 4 5 [ 1 2 3 4 5
Years Years
No. at Risk No. at Risk
Oper: colectorry 395 369 320 267 201 130 Open colectomy 112 104 98 &5 70 44
Laparoscopically 415 339 348 271 206 138 Laparoscopically 153 149 137 113 8 50
assisted assisted
colectomy colectomy
C Stagell D Stagelll
100+ ~
90+ Laparoscopicaliy
o - g 304 it assisted colectomy
§‘ 704 Laparoscopically iy 704 Open coscianty ;
£ 6od assisted colectormy £ Yoy
E L
= 404 = 404
5 304 E 104
8 204 3 204
104 P=0.58 104 P=0.25
0 T v T v ™ 0 T T T T ]
0 1 z 3 4 5 0 1 2 3 4 5
Years Years
No. at Risk No. at Risk
Open colectorry 146 138 118 98 73 50 Open colectorny 121 116 a7 79 S5 35
Laparoscopically 136 127 114 a2 64 43 Laparoscopically 112 104 g 7t 55 33
assisted assisted
colectomy colectomy
Figure 3. Overall Survival among Patients with Colon Cancer of Any Stage (Panel A), Stage | (Panel B), Stage || [Panel C),or Suge ill (Panel D). |
The tumor-node-metastasis stage was used. Patients with benign pathological conditions were excluded from

C
+

No difference in perioperative complications, recurrence or 5 year survival
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